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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COoAepk aHus, pe3yabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MoJ0KEeHUS 0 cielupuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHUM SKUBOW TMPHUPOABI U 0OECIeUeCHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 61oa0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PA3BUTHUS 00YUaIOLIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieinaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOILECcCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOI0THH TaK)KE YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMbBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCSA 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBS3aHHBIX C
(GbOpMHpPOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY Kalollel NpUPOJHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU UIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpele, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIOBUH [Tl PELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €€
OTJINYMTENIBHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W JBOJIIOLHMM, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIICHHUS K KUBOM MPUPOIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHMsA,  COLHUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul ONPEICNICHUS MOAXOJ0B K OTOOpY U
CTPYKTYPHPOBAHHUIO €T0 COJEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot60op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HaYUMble IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM zesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIUMX  T'yMaHH3aI[uu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeTa «buonorusy»
BBIJICJIEHBI CIIETYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro MHUpay,
«IBOJIIOLMS KUBOU MPUPOABD», « IKOCHUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.



Llenp m3yudenusi ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM MIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHusi yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOMIMXCS IM03HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IISIIOB, WACH M TOIXOJI0B K W3YUYEHHUIO XKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJabTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATDH SIBJIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYEHHBIX TIPH U3YUCHUN
OnoIoruy;

dbopmupoBaHre y OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEU, COOTI0OICHUS dTUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHU;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbBHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacti « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HeneMIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HWY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoicTBa OeikoB. buonormyeckue
byHKUIHUN OENKOB.



depmeHTHI — OnoJoTHuYecKue KaTam3aTopsl. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cybcrpatHas cnenududHocTh. Kodepmentsl. Burtamunabl. OTimuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapunbpl (Kpaxmai, TJIMKOTEH, IeJTI0J03a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunnoBesie xkucnotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o Kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01ye mpu3Haky KJIETOK: 3aMKHYTas
HapykHas memOpana, Moiekyinsl JIHK kak renernueckuil ammapaT, cucrema
CUHTE3a Oelnka.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOoKapHOTUYeCKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
nr30COMBI.  [IoTyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHJIPWH, TUIACTHUIBL.
[Ipoucxoxaenre MUTOXOHJpuM u T1actun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEILIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeieieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOAE,
«Pacmpenenenne XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpOeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBINA U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHUHTE3a JJIs
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUHU B KJIIETKE. DTalbl SHEpreTuueckoro ooMena. ['nukomnus.
bpoxxenne u ero BuIbl. KuclIOpoIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIETUIECKOTO OOMEHA.

Peakiuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexkinerounsle ¢popMbl xu3HU — BUpyCchl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BHUPYCOB.
baktepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bo3Oyautens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsi: H. K. Konbnos, [. N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenune u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodaru», «Crtpoenne u >xuzHeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTypsl JJTHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblit UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHUSI M  HWHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

DopMbI pa3MHOXKEHHsI OPTraHU3MOB: Oecroyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VMICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipounecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBBIe kKese3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOeHHOCTH CTpOeHUs SUIEKJIETOK M crepMaro3ouoB. Omiog0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHSl Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsiMoe (THMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin», «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiMOe pa3BUTHE», «I 'amMeToreHe3 y MIECKONMUTAIOUIUX U
yeaoBekay, « OCHOBHBIEC CTaIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuHoe CKpelnMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PACIICIUIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padorta T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['OomMoraMeTHble W TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KoMuecTBEHHbIE M KayeCTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBAa KOMOWMHATHMBHOM
W3MEHYMBOCTUA. MyTarimoHHass N3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NPUYMHBI MyTaluil. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OJTM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtnueckue u TreHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHITUTIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTUKH, TPOQPIIAKTUKA U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuib! u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICIIJICHUS U €r0 IUTOTCHETUYECKass OCHOBA», «3aKOH YACTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menos», «B3aumoaencTBue aaielbHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M YeJOBEKa», «I eHeThka moiia», «3aKOHOMEPHOCTH
HaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKa U >KMBOTHBIX),
«Bunpl uzmeHunBocTy», «MoaudukamoHHas HU3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M mpaKkTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHanM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIIMS.
VYyenue H. U. BaBuiioBa o ieHTpax MpoOUCX0XkKACHHUS U MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpPOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTepbepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabnuupel u cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnoungus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIC PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CENEKIMU pPACTEHUU U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOPaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBuzerenscTBa 3BoMOIMU. [lameoHTOIOrMYECKHE: TOCIIEI0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B MMaJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYyIIpHO-OMOXHUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX NyTeH y BceX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBuna. IIpeanochuikM BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeAeiIEHHAasT W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopusi 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymume cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbIl 0TOOp — HamnpaBisiomuili Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3BodoUUU. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IporucxoxieHne OT HeClEeUUaTM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mroep, A. H. Ceep1ios.



Tabmuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTanonHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Unumoamantaumm», «OO0ImIas aereHepanus,
«/IBmkymue cuibel 3BoJrouun», «Kapra-cxema wmapmpyra nyremectBus Y.
JNapsunay, «boppba 3a cymectBoBaHue», «IIprcrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, Koyuiekius «[Ipumepsl 3alUMTHBIX MPUCITIOCOOJICHUN y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BEMHAS MOJEIH
«CTtpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojnenp ammmkanus «llepekpéct
XpOMOCOMY, BIIAKHBIEC Ipernapartsl «PazButrue HacekoMoro», «Pazpurtue JSITymKkm»,
MuKponpenapar «/Ipozoduia» (Hopma, MyTanuu GopMbl KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHass pabdota Ne 1. «CpaBHeHue BHUAOB MO MOPGOJIOTHUYECKOMY
KPUTEPHUIO.

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTATIBHOE TOATBEPKACHUE XUMUUECKOW IBOMOIMA. HavanbHbie 3Tambl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYPp U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIM,
AHTPOIIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa W TeoJOornYecKux mpoiieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0osiBNIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BoolHH. (OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToasl HW3ydeHus aHTponoreHesa. CxolcTtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKM3HU, M3TOTOBICHUE OPYIUi
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxomsuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTka», <OKUBOTHas  KIEeTKay,
«IIpokapuornueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHUYECKHMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HemoBeUeCKre pacs».

O6opynoBanue:  mynsiku — «lIpoucxoxaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOITO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuia, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[IpakTuueckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

DKCKypcust «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaIIas cpeaa.



DKOJIOTHs KaK HayKa. 3a7a4yd ¥ pa3aenbl 3KOJOTHA. MeTOobl 3KOJIOTMYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukanmus -sKonoruyeckux (HakTopos:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(baKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpATypa, BIAXHOCTb. DPOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue ¢paktopbl. Bunbl OHOTHYECKUX B3aMMOICHCTBHIM: KOHKYPEHIINS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEHUTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI HJisi CYyIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: kapta «lIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Portonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU HHDY30pun-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckast padbota Ne 2. «Iloncyé€r nI0THOCTH NOMYJSLUUNA pPa3HbIX BUIOB
pacTeHun.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoniornuecknue cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3KocucTeMbl. [TumeBslie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbL:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pa3putie. CyKIeccus.

[IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrtop ycroWunBocTH dKocucTteM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHUE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu muranusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHbBIE BO3ACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ornochepon,
«®akTopel  gerpamauumu  nouB»,  «llapuHukoBelii  3ddekT»,  «DakTOphI
pPaIoaKTUBHOTO 3arpsizHeHus Ouocdepn», «OO0mas cTpykrypa Ouochepsn,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojenb-anrukanus « TUnudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuieKkuuu «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIIUHA PACTECHUIN U dKUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIiaM oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJIOB pAcCTEHUN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWYhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEITbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM YCTaHOBKaMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINECTBE MpaBUIaMHU M HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIlECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaroIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTro BOCIIMTAHUS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/ia4, BBITIOJIHEHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOEXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUSI K CBOEMY Hapo]ly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOW S3BIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a )KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KArOIIEN CPEbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMS
M yYMEHHUS T[pHU PEIICHWH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJOTHYECKHE MOCIEACTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO0 MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IIPAKTHYECKOMN JEATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IEJIOCTHOTO
IpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodieM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOIeM U
o0ecrieyeHuss  Iepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYLIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA JJs aHaiau3a |
OOBSICHEHMSI SIBICHUIN OKPYXArOIIeT0 MUpPa M MPOUCXOASIINX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust Ipo6JsieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaKArOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIEC, PETYJSTUBHBIE),
obecneunBaromye GopMrupoBaHrue (GyHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl —HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIIBHON U COLIMAJIBHON MIPAKTHUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOATENbHO  (QOpMyJNIHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKalUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
OPOTUBOPEUYHI PA3HOTO pPOJAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBHUSIX PEAIHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJI/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

yMETh TMEPEHOCHUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTHYECKYHO 00JIACTH
KU3ZHEIEATEeIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE YU4EeOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIIOBapsiAxX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Mpe/ICTaBICHUSI, KpUTUYECKH OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyTUPOBATH 3aMPOCH U MPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: NPUMEHATh XHUMHUYECKHe, (usuueckue W
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaClO3HABAaHUS W 3alUTBl  WHOOpPMaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBepPCAIbHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JHMAJIOTe€ WM JMCKYCCHUM O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTENIbHO BBINOJHEHHUS MpeJiaraeMoin
3a/1a4l, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3HMIMNA APYTUX YYACTHHKOB
JIAAJIoTa WK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINECHMs, TOHMMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUILYTHHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacrnpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENBHO OCYIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsTHE Ceds M IPYTruX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IMPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH JPYTrOro YeJI0OBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OCBOeHHS mnporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupruyeckue s yueOHoro npeamera «buonorus
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHbIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJAEpKAaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSATHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboa1M3M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeoctas (caMoOperyJjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3axonsl (I
Mengens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. M. BaBuniosa), onpenensiTe rpaHULibl KX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEIMYMHAMH, OOBSICHEHHE IMOJYYEHHBIX pPE3yJIbTAaTOB,
MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



yYMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTMYecKkoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIIUX JIOJeH, COO0/IEHHU HOPM IPaMOTHOTO MOBEJICHUS B OKpYXKarolen
MPUPOTHONU cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWUE, CICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATH JTA0OpATOpHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJjlacce NOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTH 3HAHWH O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKA JUTSl pEIICHUS )KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU]I,
MOMYJISAKA, TEeHOMOHA, DBOJIONHS, ABWXKYIIHME CUIBI ((aKTOPHI) HSBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HDKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYIEHThI, e  MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, ouocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpuH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrsa K. M. baspa, depenoBaHusl TJIaBHBIX HANpaBICHUA WU
nyteit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3alius U MpPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKHUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIEHWBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHMUS,
00001mast 6noIoTHUecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATHUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aeioB U TEM nudpoBLIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (mupp )
NMPOrpaMmblI Bceero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
bubmuorexa [JOK
1 brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI M KX OpraHU3aIlHs 1 bubmorexa LIOK
p H https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X % 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
4 XK
HBHEACATENRHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOXkeHUE 1 MTHANBUAYATBHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmorexa [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnorexka [JOK
OHMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4




11 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 IBOMOKOHHAS GHOOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OpraumsmeL 1 OKpyxaiomas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnunoreka LIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 0 2.5

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupojsl. [Ipaktudeckas padora
2 NE lp«I/ICHOJII:)?;OBaHI/IC a3IJ)qu1,1x 1 0.5 bubmmorexa [JOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 Bbuonorunueckue cucTeMsl, 1 bubnmorexa LIOK
IIPOLIECCHI U UX U3YyYECHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona 1 bubnuoreka [{OK
Y MUHEPAJIBHBIE COJIU https://m.eds00.ru/863e674e
bu6nmorexa LIOK
5 b .C 0 1
ST LOCTAR I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuyenue 1 05 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
7 Vraesoasl. JIumumer 1 Bubmorexa HOK

https://m.eds00.ru/863e6870




bu6nmoreka [IOK

8 Hywientossie kueiorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meTonb! n3y4eHus bubnnoreka [JOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 KieTka kak memocTHas KuBast
cucreMa
Crpoenue 3ykapruoTHYECKOn
kietku. JlabopaTopHas padora Ne 2
«/3yuenue cTpoeHHsI KIETOK bubmmoreka [JOK
11 pacTeHHUM, Y)KMBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax U ux
OTIFICAHHE»
bubnuoreka [IOK
12 OOMeH BelecTB Wik METab0JIM3M https://m.edsoo.ru/863e766¢
bubnunorexa LIOK
13 Potocmres. XemocHnres https://m.eds00.ru/863e7c98
. bubmuoreka [{OK
14 DHepreTHieckHi ooMen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlaGopaTtopHnast pabota Ne 3 05 bubmuoreka [IOK
«HaOmronenne MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MAaTpUYHOIO0 CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubmmorexa [JOK

https://m.edso00.ru/863e796e




18 Hexierounsie popmMbI )KU3HU — bubnmnoreka HOK
BUPYCBI https://m.eds00.ru/863e7540
bub6numoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OIMI0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubmmoreka [JOK
«3y4yeHue cTpoeHus MojoBbIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U bubmorexa HOK
https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 MPpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [JOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaI(OH iejaBHcm\forH; bubmmorexa [JOK
https://m.edso0o.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CuernieHHOe HAClIeJJOBaHHE
26 npusHakoB. JlabopaTopHas pabora 05 bubmuoreka [JOK

Ne 5 «M3yuenue pe3ynbpraToB
MOHOTHOPUAHOTO U IUTHOPUIAHOTO

https://m.edso00.ru/863e8c60




CKpEIIUBaHUS Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

I'eneruka nona. HacnegoBanue bubnuorexa [JOK
27 1
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
M3menunBocth. HenacneacrreHHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubmmoreka [JOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapUAIIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubmmoreka [JOK
«AHanmu3 MyTaluii y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»
bubnunoreka LIOK
30 Penernia wenosexa 1 https://m.edsoo.ru/863e8d78
PesepsHblil ypok. O6001eHue 1o
31 TeMe «HacieqcTBEHHOCTD U 1
M3MEHYMBOCTh OPTaHU3MOB»
bubmmoteka IIOK
32 Ceneiuns kak Hayka u npoece 1 https://m.eds00.ru/863e9214
33 MeTobl U IOCTHKEHUS CeNICKIINHU 1 bu6mmoteka IIOK
pacTEeHNH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubmuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBULIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tewa ypoxa Bceero Koutpoabneie  Ipaxriyeckue u3ydyeHusi oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypcsbl
1 DBOJIIONHS M METOJIBI €€ M3yYCHHS 1 buGnuorexa [IOK
https://m.edso00.ru/863ea20e
) WcTopus pa3BuTHS NpeacTaBIeHUN 1 Bu6moteka [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Miipooposmionts 1 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 351eMeHTapHas
€AMHUIA BUJA U DBOJIIOIIH.
4 Jlaboparopuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
Mop(}orIorHuecKkoMy KpUTEPHIO»
5 JIBUoKyIIME CUIbI (3JIEMEHTapHbIE 1 bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuoteka [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U
€€ OTHOCUTEIHHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubmuoteka [IOK

MaKpO3BOJIOIHH

https://m.edso0.ru/863e9cle




HeobOpatumocTs 3BOIIONINH

WcTopus xu3Hu Ha 3emiie U

10 METO/IbI €€ U3YUCHHUS
11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 spam bubmuorexa [JOK
U MepuoJiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOIIH
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 05 bubmmoreka [JOK
«M3ydyeHne NCKOmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHUYE€CKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YeJIOBEKa bubnuoreka [{OK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubmuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnorexa [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHbIit ypok. O6001IeHNE TIO
19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KU3HU Ha 3eMie»
20 DKOJIOrus KaK HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bub6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
. bubnmoreka [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «Bniusaue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa»
bubmuoreka [{OK
23 buomieckue daxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinud. [Ipakruyeckas pabora
24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOTYJISINI pPa3HBIX BUIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN
97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubmuoreka [JOK
nupaMuibl. CBOMCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoiHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

https://m.edso0.ru/863ebb5e




31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka HOK
ounochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600meHE

34 TeMmbl «Coo01IecTBa 1 1
IKOJIOTHYECKUE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 kmacc/ [laceunnk B.B., Kamenckuii A.A., Pyomos A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axumoneprnoe o61miectBo «M3narenbcTBo
«ITpocsenienue»

* buosorus, 11 xnacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Ton penaxuueit [laceunuka B.B. Akuronepnoe o6mectBo «M3narenbcTBo
«ITpocsemenue»

N.H. ITonomapena, O.A.Kopumiosa O.A., Jlomununa T.E. buosnorus 10 knacc u

11 xmacc

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

unpoypok, PEILI, AKnacc






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 203213900564843355954824568531 281433305066908470
Bnageney ®atTaxyTanHosa CeeTnaqa BnaguMupoBHa

OeicTevTened C 14.10.2024 no 14.10.2025
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