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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTpeJeNICHUs] MOAXOAOB K (POPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonorusi»  coctaBmwiM: KOHUentyanbHele mosnoxkenus OIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNiel, COJep>KaHus, pe3yJbTaToB OOy4YeHHS W
TpeOOBAHMI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LIENAX U
OPUHIMIAX, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpasoBanus B Poccuiickoii denepanuu, a TakkKe TMOJOXKEHUS O
cnenugurke OMOJIOrHH, €€ 3HAUEHUH B TTO3HAHUU >KMBOW IPHUPOABI U 00EeCeUeHU!
CYILLECTBOBAaHMSI YeJIOBEYECKOro o01mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHUSAM,
OTIpeIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPaAMMBbI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IMelax, o0 oOien
CTpaTeTuu OOy4YeHHUs, BOCTIHTAHWS W PAa3BUTHSA OOYYAIOIIMXCS CPEICTBAMH
yueOHOoro mnpeamera «buonorusi», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpeleieHue Mo pasjenaM U TeMawm,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh M3YYEHUSI YUYEOHOro MaTepualia ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKM 0O0pa3oBaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmporpaMmve 1m0 OWOMOTMHM TaKKe YYUTBHIBAIOTCSA TPEOOBaHHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TIPEIMETHBIM pE3yJIbTaTaM
oOyyeHus B (HOPMHUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHOU
NeATEeTbHOCTH/YIEOHBIX JEHCTBUN OO0YyYaromMUXCS 1O OCBOCHHUIO COJICpPKAHUS
OHOJOrNYECKOro 00pa3oOBaHMUs.

B nporpamme no ouosnoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peaiM30BaH
OPUHIIUI TPEEMCTBEHHOCTH B H3y4YeHUU Owuosoruu, Omaromaps d4emy B HeEl
MPOCMATPUBAETCS HANPABICHHOCTh HA pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHHEM  €CTECTBCHHO-HAYYHOTO  MHPOBO33PCHMS, IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIICHUS, IPEICTABICHUA O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTOTUUECKUX TEOPHH, a TaKkKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yIENEHO BHUMaHHUE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHUS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JIEBaHMI dYeNOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
[EJIeCO00Pa3HOro0 TOBEACHUS B OKpYXKaWOIIed NPUPOJHONW Cpeae, aHaiaus3a
BIIUSIHUS XO3SMCTBEHHOM JESITENIbHOCTU YEJIOBEKA Ha COCTOSHUE MPHUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMUSI K MPUKIIATHON HAPaBICHHOCTH
yaeOHoro mpeamMera «buosorusy MpoaMKTOBAHO HEOOXOIMMOCTHIO 00CCIICUCHUS



YCIOBUH JUIsl pEeIlIEHUsI OJHOW M3 aKTyalbHBIX 3a]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnoiaraeT (QopMHUpoOBaHHE y  OOyyaroumxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MMpA.

buonorus Ha ypoBHe cpeaHero oOimero oOpa3oBaHMsI 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpPA, pacIIupsieT U 0000IIaeT 3HaHUS O KMBOM mpupoie, €€
OTJIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPIraHM3alMU W DBOJIIOLUH, CO3IAET
yCIOBUSL  JJIs: TIO3HAHWS  3aKOHOB  KUBOM  NpUpoAbl, (QOpMHUpPOBaHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0pOBOrO U Oe30macHoro odpasa
YKU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILUEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAK)KE I PEIICHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  odmero  o0pa3oBaHus,  COLUAIM3ALNU
oOyuaromuxcs. M3ydenne 0nonsoruu odecneynBaeT ycioBUs i (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIMOHHBIX M HMH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTETpAallMM OWOJOTMYECKUX 3HAHUU C
IPEJCTaBICHUAMU U3 APYTUX YUYE€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpapun. Ha3BaHHble MOJOXKEHUS O MpeJHA3HAYEHUU Y4yeOHOro mpeaMmera
«buonorus» COCTaBUIM OCHOBY /I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJAEpXKaHUs, MPEACTABICHHOIO B MpPOrpaMMme IO
OMOJIOTHH.

Otb60p comepxanus ydebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3MLMHA KyJIbTYpOCOOOpa3HOro MOAXOAd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOWTH 3HAaHUS M YMEHUS, 3HAYMMBIEC IS
dbopmupoBaHusl 00IIEH KyJIbTYyphl, ONPEICIAIONIME aJeKBATHOE TMOBEJICHUE
YyeJgoBeKa B OKPYJKaroIeld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KHU3HU U TpaKTHUecKol aestenbHOocTH. Oco00oe MecTo B 3TOW CHUCTEME 3HAHMMA
3aHMMAIOT 3JIEMEHTHI COJIePKaHUsl, KOTOPbIE CIY>KaT OCHOBOU Juist (hOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOIOrMuecKoro 0Opa3oBaHMUsL.

CTpyKTypupoBaHHE COACpX aHHUs YueOHOro Marepualia B IMPOTrpaMMme IO
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U
HBOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npenmera «buomorus»
BBIJICJICHBI CIIEIYIOUIUE COAEpKATENbHbIE TUHUN: «bronorus kak Hayka. MeToibl
Hay4yHOro To3HaHus», «KieTka kak Ouonoruyeckas cucreMay, «OpraHu3m Kak



ononornyeckas cucreMa», «CucrtemMa W MHOrooOpaszue OpPraHHMYECKOTrO MUpPay,
«OBOJIIOLMS KUBON NPUPOJIB, « IKOCHUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lens u3yuenusi ydueOHoro mpemmera «buonorus» Ha 06a30BOM ypoOBHE —
OBJIQZICHUE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(PYHKIIMOHAIbHOMN
OpraHM3allMd JKUBBIX CHUCTEM PA3HOIO paHra U MpUOOpETEHUE YMEHUU
UCIIONb30BaTh 3TH 3HAHMS JJS TPAMOTHBIX JCHCTBHII B OTHOIIEHUH OOBEKTOB
YKUBOHM IPUPOJBI U PELIECHUS PA3IUUYHBIX )KM3HEHHBIX MTPOOJIEM.

JloctmxeHne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIIEAYIOUINX 33a4:

OCBOEHHE OOYYaIOIIMMUCS CHCTEMbl 3HaHUM O OMOJIOIMUYECKHUX TEOpHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIYKAIUX OCHOBOM
JUIsl (pOPMUPOBAHUSL TPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4yHOTO MO3HAHUA, CTPOCHUH, MHOTOOOPAa3UH U OCOOEHHOCTSX JKHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3ALMU, BBIIAOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMmHpoBaHrE y OOYYalOIIUXCSA MO3HABATENbHBIX, WHTEUIEKTYaJbHbIX U
TBOPYECKUX CIOCOOHOCTEN B MPOIECCE aHAIM3a JAHHBIX O IYTSAX pPA3BUTUSA B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TMOAXONOB K U3YUYEHHIO KHUBBIX CHUCTEM
Pa3HOI0 yPOBHS OpraHu3aluy;

CTAaHOBJICHHE y OOydamommxcsd oOmel KyJabTypbl, (YHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATh U OLEHUBATDH SIBIICHUS OKPY>KAIOILIETO
MHUpa JKMBOW IPUPOABI HAa OCHOBAHMM 3HAHUM M OIBITa, IOJIYYEHHBIX IPH
H3y4YeHUH OMOJIOTHH;

dopMupoBaHue y oOOydalOIMXCs YMEHUH WJUIIOCTPUPOBATh 3HAUYEHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JMESITEIbHOCTH YENOBEKa, Pa3BUTUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU TMO3HAHMS YEIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEel, COOII0ICHHUS STHUSCKIX
HOPM IPU POBEJIEHUN OMOJIOTUYECKHUX UCCIIEI0BAHNIT;

OCO3HaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHSA
HKOJIOTHYECKOM KYJIbTYpbl, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU JJIs
OLICHKU TOCJIEICTBUM CBOEU AEATENBHOCTH MO OTHOIIEHUIO K OKPYXKAKOLIEH Cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero oOpasoBanust «buonorus», m3zyuaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0SI3aTEIbHBIM Y4€OHBIM TNPEAMETOM, BXOJSAILIUM B
cocTaB mpeaMeTHoH obnacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.



Jlist m3ydenust Onooruu Ha 0a30BOM YPOBHE CpETHETrO 00111ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 4gaca (1 wac B Hexenmo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (usiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HayK.

Metobl TO3HAHUS KUBOUM MPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBAHUE, CTaTHUCTUYeCKas o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl 1 cxeMbl: «MeTOobl TO3HAHUS )KUBOW ITPUPOIBD.

JlaGopaTopHblie ¥ NpakTHYeCKHe padoThI:

[Tpaktuueckass pabora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJIOB MPH
U3Y4eHUU OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMBbI U X OPraHU3AIUA.

JKusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT udydeHus ouosnoruu. Otandne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AIMKA OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM, TKaHEBbIA, OpPraHU3MEHHBIN, MOMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabnuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY», «YPOBHU OpraHU3aINU
YJKUBOU IIPUPOIBI».

Oo6opynoBanue: mojenb Mojekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHM COCTAB KIIETKA. XHWMHUYECKUE 3JJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHThL. Bo/la 1 MUHEpanbHbIE BEIIECTBRA.

OyHKIMK BOABI W MHMHEPAIbHBIX BeHIECTB B KieTke. l[lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPBI OEJIKOB.
HezaMeHnmble ¥ 3aMEHHMbIE AMUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKyNbl (TIEpBUYHAS, BTOPUYHAS,, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUUYECKHe CcBoWcTBa OenkoB. buonoruueckue
GyHKIIUU OCIIKOB.



depmeHThl — Ouosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas creunduuHocts. KodepmeHntsl. ButamuHsl.
OTnuunst epMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJOK03a, pubo3a U JAe30Kcupubo3a),
aucaxapunpl - (caxaposa, JaKTo3a) M mojucaxapuibl  (Kpaxman, TJIMKOTEH,
HeJUTI0J103a). buonornueckue GyHKIIUHN yTIIEBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduasHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuuu sunuaoB. CpaBHEHUE
YTIEBOAOB, OEIKOB U JIMIHIOB KAK UCTOYHHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HYKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynkiuu PHK.
Buast PHK. AT®: ctpoenurie u GpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEUCTBUS
ujeil 1 PaKkToB B HAYYHOM MO3HAHUU. MEeTOIbI U3YUEeHHS KIICTKHU.

Knerka xak 1menoctHas »uBas cuctema. OOIME TMNPU3HAKK KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyisl JIHK kak renernueckuil ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: DdyKapuoTUuYecKass W Tmpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TPOKapUOTHYECKON KieTku. Kietounas crenka Oakrepuit. CTpoeHue
IYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IpUOHOI KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTE€HKA, MIMKOKAIUKC, UX
dbynknuu. [nazmaruueckas memOpana, e€ cBoicTBa u pyukiuu. [luronnazma u eé
opraHousibl. OgHomemOpannbie opranouasl kietku: OIIC, ammapar [Nombmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMABl KIJIETKH: MHUTOXOHAPHUH, IUIACTHUBIL.
[Ipoucxoxxaenne MUTOXOHJApUN W Tactun. Bunbl mactun. HememOpanHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOIU, PECHHUYKH,
KIyTUKHA. QyHKIIMN OPraHOMIOB KIIETKU. BKitoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcropT BEWIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XHUMHUYECKUMX DJIEMEHTOB B HEXKHUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIEKYJTbI BOJIbIY, «brocuuTes 6enkay, «CTpoeHrEe MOJIEKYIIb OeKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CtpoeHre MoieKyJibl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIETKN», «CTpOCHHE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTHUYECKONW KIIETKUY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOABDY, «JIumuas».

O6opyioBaHHEe: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHUE JIsi MPOBEICHUSA
HAOJIOICHUM, W3MEPEHMM, HKCIEPUMEHTOB, MHUKpPOIpPENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbie ¥ pakTHYeCcKUe padoThbI:

JlabopatopHass pabora Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHuwe CTpoeHHsS KIETOK PACTCHHUIA,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIpENaparax U Ux
OMHCAHUE.

Tema 4. ’KusHeaessTeJbHOCTL KJIETKH.

OOMeH BemiecTB, WM METa00IM3M. ACCUMIIISINS (TUIACTUYECKUN OOMEH) U
JUCCUMWISIIUSA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BELIECTB M SHEPrMM B MOHUMAHHUH
MeTabou3ma.

Tunel oOMeHa BelecTB: aBTOTpOoPHBINA U TeTepoTpodHbIid. Pob GepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBas (a3pl ¢otocuHTe3a. Peaknuun
dbotocunTeza. DPphekTuBHOCTh GOTOCUHTE3A. 3HaUeHHE (HOTOCUHTE3a JJIsSl )KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
MPOAYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OaKkTepruu. 3HaUCHHE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTke. PaciuenyieHue BelecTB, BbIACICHHUE U
aKKyMYJIMUPOBAaHHE SHEPrUM B KIETKE. OTallbl JHEPreTHYECKOTO OOMEHa.
['mukonus. bpoxenue u ero Buabpl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHUE. OkucnurenbHOE dhochopunupoBaHue. D¢ (DHEeKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakiuu wmartpuuHoro cuHre3a. [eHermyeckas wunHpopmauusa u JHK.
Peanuzanmsi renetmdeckoil mHopmaiuu B KieTke. ['€HETHYECKHUH KOO U €ro
cBoiicTBa. Tpanckpunius — Mmatpuuablii cuHTe3 PHK. Tpancnsius — GuocunTes
Oenka. Ortanbl TpaHcnsauuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpYychl. cTopust oTkpsiTus Bupycos (. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesHu pacTteHui, KUBOTHBIX U YEIIOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc ummynoxaedpunura denopeka (BUY) — BozOyautens CII/]a.



OOpatHast ~ TpaHCKpHUNIMs, peBepraza u  uHHTerpaza. IIpodunakruka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00J€BaHUI.

JleMoHCTpauM:

[Toptpetsi: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nmutaHus», «Merabonuzmy, «MUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JJHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuii Koy,
«Bupycw», «bakrepuodarn», «Ctpoenue u ku3HeHHbIH Uk Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHe KIETKN», MoAenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHMe M HHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbll 1UKJ, WU SKU3HEHHBIM HUKI KieTku. MuTepdaza u MUTO3.
[Ipouieccrl, mpotekatomue B uHTEep(daze. Pemnukarmss — peaxkius MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHUSI W  UHAUBUIYATBHOTO  PAa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpoUCXOAIINE HA
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYecKuii CMBIC MUTO3A.

[Tporpammupyemas ru0enb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U nojioBoe. Buael 6ecnosoro
Pa3MHOXKEHUS: JEJIEHUE HAJABOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €r0 3HAUYEHHUE JUISl CEJIEKIINH.

[TonoBoe pazMHOXKEHHE, €r0 OTIIMYKS OT OECTOI0TO.

Meiio3. Craguu meito3a. I[lponecchl, mpoucxoasiue Ha CTaaAusIX Meno3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmpici u
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0oO0pa3oBaHUs MOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sAUYHUKUA. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX
KJICTOK — ramer (CrepMaro30ui, SHIEKIeTKa) — CIEepPMAaTOreHe3 M OBOICHE3.
OcoOeHHOCTH CTpOeHUsS SHIEKIETOK M crepMaTo3ouoB. OIo10TBOpEHHE.
ITaprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, opraHoreHe3. IloctamOpuonanbHOe pa3BuTue. THUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TPSMOE, HEmpsMoe (JIMuuHOYHOE). BrmsHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3HIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUSIL.

JdeMoHcTpanum:

Tabmumsr u cxembl: «DOpMbI pa3MHOKEHHS] OpPraHu3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHul», «BereratTuBHOE pa3sMHOXKECHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukim», «Pemnmukauus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIICKOIUTAIOIINUX U
yenoBeKay, « OCHOBHBIE CTaIMM OHTOICHE3a).

O6opynoBaHue: MHKPOCKOTI, MUKPOITPENApaThI «CnepmMato30uasl
MJICKOTIUTAIOIIETOY, «SHleKIeTka MieKonuTarnero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb MmetadazHoil XpOMOCOMBI.

JlabGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaGmromenwe muTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpENnaparax».

JlaGoparopHas pabora Ne 4. «l3ydeHue CTpOEHHs TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKd. VicTopus pa3BUTUsA reHETUKU. Posib iuTonorun
1 SMOPHOJIOTHH B CTAHOBJICHMM TEHETHWKH. BKiaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TE€HETHMKHA. MeToapl TeHETHKH (THOpUI0IOTHYECKHH,
HUTOT€HETUYECKU, MOJEKYJIAPHO-TeHEeTHUeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHsATusA. [ 'eHeTnyeckas CHMBOJIMKA, UCTIONb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeJI0BaHusl NPU3HAKOB, yCTaHOBIEHHbIE . Mennuenem.
MonoruOpuHoe CKpenBaHue. 3aKOH €JIHHOOOpasws THOPHAOB IEPBOTO
nokoyieHusi. IIpaBuino gomuHMpoBaHUs. 3aKOH paCIICIUICHUS IPU3HAKOB.
['unoresa yuctoTel ramer. 11oaHOE U HENMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOTO  HaCJeJOBaHUS
npusHakoB.  lluToreHermueckne - OCHOBBI  JAUTHOPHUIHOTO  CKPEIIUBAHMS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHAIM3UPYIOLIET0 CKPEIBaHUs
JUJISL OTIPEICSICHHsI TEHOTUITa OCOOU.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. Hapylenne cluerieHus TeHOB B PE3YJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH. | €HEeTUUECKHE KAPTHI.



['enetuka mosa. XpoMOCOMHOE ONpeeieHue moia. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['omorametrHele W reTeporaMeTrHsie opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTU. BapranvoHHbIN psi M BapyuallioOHHasi KpUBasi.
Hopma peakumu npusHaka. KonnyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH M KX
HOopMa peakuuu. CBoicTBa MOIU(PUKATTMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHIMYECKasi, W3MEHUMBOCTh. KoMOuHaTuBHAs
W3MEHUYMBOCTh. Meio3 U TOJIOBOM TMpolecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTalloOHHasi U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpUunHbl MyTauuid. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAAOB B HacleACTBEHHOU n3MmeHunBocty H. M. BaBunoga.

BuesnepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

['enetnka uvenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHCAIOTHYCCKUM, OJTM3HEIIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKHIMA,
MOJIEKYISIPHO-TEHETUIECKHM. CoBpemenHoe ONpPENIECIICHNE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacneacTtBenubie 3a0ojeBaHUs 4YEJIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MPEapaclooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUArHOCTUKHU, TPOPHUIAKTUKY U JIEUCHUSI TEHETUIECKUX
Oomne3Hel. MenuKo-rTeHETUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKHU B MIPEAOTBPAIICHUH 1 JICUCHUU TeHETUUECKHUX 3a00JIeBaHUN YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE H  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACIICIJIEHUS W €ro IUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JlurubpugHoe  CKpenBaHUE»,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpelMBaHus»,  «Meio3y,
«B3anmonencTBuE QJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTEHUHU,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHKa mojia», «3aKOHOMEPHOCTH HACIJIEIOBAHMUS,
CUEIUICHHOTO C moJioMm», «KapuoTumbl uyenoBeka © JKUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimoHHas HW3MEHYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTnka rpynm KpoBm», «MyTarimoHHasi U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmIuKamuu «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Henonxnoe pomuHupoBaHue», «JurubpugHoe ckpemmBanuey, «llepekpécr



XpOMOCOM», MHUKPOCKON H MuUKpompenapar «Jlposoduna» (Hopma, MyTanuu
(GbopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox MOCEeBHOIN.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(HIIbI HA TOTOBBIX MUKPOIIpEapaTaxy.

JlabopaTtopHas pabota Ne 6. «M3yuenne Moau(puKanMOHHOW W3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAla U BAPUALMOHHOW KPUBOI».

JlaGoparopHas pabotra Ne 7. «AHaiu3 MyTaluil y apo30(uiasl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocraBieHuME W aHaJU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuus opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOXKACHUE CEJIEKIUU U JTOMECTUKALMSL.
VYuyenne H. W. BaBumoBa o0 ULEHTpax NPOUCXOXKIEHUS U MHOT000pasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMpOUCXOXKAECHUS NOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METObI CeleKUMU. MaccoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKLIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. biam3kopoacTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpeuuBaHue — ayTOPUAMHI.
Otpanénnas rtuOpuanzauus M €€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 H
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTHMKEHUsA CEeNeKIMM pPACTEHUH, J>KUBOTHBIX W
MHUKPOOPIaHU3MOB.

broTexHoorus Kak oTpaciib IMPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranu3zmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHKWe BBICOKONPOMYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mpobimembl. [MO  —  reHeTuyecku
MOU(DUITIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpers: H. U. BaBumos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: kapta «lleHTpBI TPOUCXOXKICHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuin», «I[lopoasl qJoMalHUX XKUBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuity, «Otaan€HHas rudpuauzanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnonaus», «OO0BEKTH OWOTEXHONOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U nepeHoC reHOB, XPOMOCOM.

O6opynoBaHue: MyJISHKH TUIO0B U KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS Y.



JlabopaTopHble M NpaKTHYEeCKUE PAadOThI:

Okckypeust «OCHOBHBIE METOJbl W JOCTHKEHUS CENEKUUU PACTEHHN U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO35AHCTBO, JabOpaToOpUIo
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHSL.

[Ipennochiku BO3HUKHOBEHHUSI HBOJIOLMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJTIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxocTBo U paznuune GayH v Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTHUYHBIC,
pyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX NyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBWXKYIIME CHUIIBI IBOMIONUU BHUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHUE TMPU OrPAaHUUYEHHOCTH PECYpPCOB, HeOMpeaeaEHHas U3MEHUYHBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Booruu (CTD) u e€ ocHOBHBIE MOJOKEHUS.

MukposBontonus. [Tomyasuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupoje. MyTalMOHHbIN
MpoIecC M KOMOMHATHUBHAs M3MEHUMBOCTh. [lOMyssliMOHHBIC BOJHBI W JApPEUd
reHoB. M3oJs1us u Murparusi.

EctecTBennbiii orO0p — HampaBisoommii (Gaktop dBomroruu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OPraHU3MOB KaK pe3ysibTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHHUH Y OpraHu3MOB. ApoMopd03bl U MO JANI TAIIUHN.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomorusi.  DopMbl  ABONIONUU:  (prsieTUYECKas, JUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxieHue OT HeclelUuaaTu3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanv3anysa. AIanTUBHAS padaliysl.

JleMoOHCTpauM:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, U. apBun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! u cxembl: «Pa3BuTHe OpraHUuyecKoro Mupa Ha 3emie», «3apoIbIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCopToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTannoHHas
U3MEHYUBOCTB», «Apomopdossl», «Uanoamantammm», «OOmas aereHepanus»,
«/IBmkymue cunbl 3Bomonuu», «Kapra-cxema wapuipyra nyrtemectBus Y.
Hapsuna», «bopbba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTHUECKOE BUI000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMHU OKPAaCKH,
Ha0Op IUIONOB M CeMsAH, KOJUIeKIUs «IIpumepsl 3alMTHBIX MPUCHOCOOTIEHHUN Yy
KUBOTHBIX», MOZeNb «OCHOBHBIE HAIpaBICHUS JBOJIOLMWY, 00BEMHAS MOJIETh
«CTpOeHre roJIOBHOTO MO3T'a IIO3BOHOYHBIX.

buoreorpapuueckas kapra Mupa, KouleKuusg «@POpMbI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pAacTeHMi», wMonaenb anmiukauusa «llepexpéct
XpOMOCOM», BIIaKHble Tmpenaparbl «Pa3BuTue HacekoMoroy», «Pa3Butue
JSATYUIKW», MUKpomnpemnapaT «/po3oduna» (Hopma, mytanuu (OpMbl KPbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHue BUIIOB O MOP(HOIOTUYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE )KU3HHU Ha 3emuie.

JloHayuyHble TpEICTaBICHUS O 3apOKICHUU >KU3HU. HayudHble TuUnortessl
BO3HMKHOBEHHUS JKM3HM Ha 3emje: abhoreHe3 W MaHCIepMus. XUMHYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOU 3BoIIOIMU. HavanbHblie HTamnsl
ounonornyecko sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHHE MPOTOKJIETKU. llepBble KJIETKM U WX 3BOJIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxei. Apxelickas u
npoTepo3oiickas dpbl. [laneo3olickas spa u €€ mnepuoabl: KeMOPUHUCKUH,
OPAOBUKCKHM, CHITYPUNCKUI, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Mes3o30iickas 3pa 1 €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ickass »pa ® €€ TMepuoAbl: MAJECOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTE€HOBBIN.



XapakTepucTUKa KJIMMaTa U Te0JOTMYecKHX IporueccoB. OCHOBHBIE 3TaIlb
HBOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOTO MHUpPa. ApOMOpP(O3bl y pacTeHUH H
XKUBOTHBIX. [TosiBIEHME, paclBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHUpa KakK OTpakeHHe 3BOJOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTAaHU3MOB.

OBOJIOLHXA YeT0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHuil o
IIPOUCXOXKJIEHUN 4YeloBeKa. Meroabl W3ydyeHus aHTpomnoreHeza. CXoacTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakropbl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmmi, YenoBek HeaHAEpTAIbCKUM, UYenoBek
pasyMHbIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMsS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *U3HH, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJIBILIME  pachl:  €BPOINEOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHMSAM CYIIECTBOBaHMs. ENMHCTBO uenoBedeCKUX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «BosnukHoBenne ConHEUHOR cucTeMbl», «Pa3BuTHE
opraHudeckoro wMupa», «PacturenpHas kietka», «KuBOTHasg  KiIeTKay,
«IIpokapuoTtnueckas kietka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHpay,
«CpaBHEHHE aHATOMHYECKHX 4YepT CTPOCHHUS 4YelIOBEeKa M Ye0BEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa NaJCOHTOJOTMYECKMX HAaxOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIoBeKay», «/lpeBHeuune mroam», «peBHue moam», «llepsbie
COBPEMEHHBIE JTIOJN», «HeroBeduecKkue pach».

O6opynoBanue:  Mymsku — «l[IpoucxoxxaeHnue — 4yenoBeka»  (OKOCTBI
aBCTpPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pakeHHsl KaMEHHBIX OpYAMNA MEpPBOOBITHOTO 4YelOBeKa (KaMHU-YOMIEPHI,
pyowna, ckpebiia), TeOXpOHOJoTHYecKas TaOnuIa, KoJUleKiusa «Dopmbl
COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX M PACTEHUIN.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTrueckast padora Ne 1. «3yueHue ucKomaembIx OCTaTKOB PACTEHUUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKcKypeHsl «IOBONIOLUSA OPTraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKHUI My3ei).

Tema 3. Opranu3Msbl U OKpYysKaolIas cpeaa.

DKoNorus Kak Hayka. 3aau U pa3fesbl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOMTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (aktopel. Kiaccudukamuss 5KoJIOTUYECKHX (PAKTOPOB:
abnotuyeckue, OWMOTHMYECKHME U AaHTPOINOTeHHblE. JleMCTBUE HKOJIOTMYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. POTONEPUOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEWCTBHIO  A0MOTHYECKHX  (DaKTOPOB.
buonornyeckne puTMBl.

buotnueckue (bakTopHI. Bunnl OMOTHUYECKUX B3aMMOJICHCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasurusm, kooneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIN3M,
HEUTpau3M. 3Hauy€HUE OMOTHYECKHX B3aMMOACHCTBUM Uil CYLIECTBOBAaHUSA
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU nomyiasiuuu. OCHOBHBIE IOKa3aTeld
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJIALMH U €€ PeryIIsiusl.

JlemoHncTpanum:

[Toptpetsl: A. 'ym6onbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpsl u cxembl: kapta «lIpupoaubie 30HB 3eminy», «Cpeabl OOUTaHUS
opranu3zMoBy», «@Portonepuoauzm», «llomynsauny, «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTU NMOMYJISUUU UHDY30pUu-TyPenbkn», «IIuieBbie nenm.

JlaGopaTopHblie M NpakTUHYecKUue padoThbl:

Jlabopatopnas padota Ne 3. «Mopdormorndeckne ocOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOUTAHUS».

JlabopaTtopHas pabota Ne 4. «BrnusgHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padora Ne 2. «Iloacy€T mIOoTHOCTH MOMYIISIIIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0TMYECKHE CUCTEMBbI.

CooOmiectBO opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUA0Bas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mmmeBas). Bunmbl-momuHantel. CBsizu B
OHOLIEHO3E.

Okonoruyeckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreornieHoze. DyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOYILIEHTHI,



KOHCYMEHTHI, PeAYIIeHThl. KpyroBopoT BEIIECTB M MOTOK SHEPTHH B SKOCHCTEME.
Tpoduueckne (muieBbie) YPOBHU JKOCUCTEMBI. [luimeBble IemMd W CETH.
OcCHOBHbBIE MOKa3aTeIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHUS. IKOJIOTHYECKHE
nupamMuibl: TPOAYKIMH, YHMCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCUCTEM:
YCTOWYUBOCTh, CAMOPETYJIsLusl, pa3BuTHe. CyKIeccusl.

[TpuponHbie IKOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOWHOTO
VI TITUPOKOJIMCTBEHHOTO JIECa.

AHTpOMOre€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToiunBocTH dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coCTaB U CTPYKTypa
ouocheprr. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouocdepsl Kak
ro0abHOM 3KOcHCTeMbl. J[MHaMHUuyeckoe paBHOBecHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB (yTiieposa,
azota). 30HabHOCTh Ouocdepsl. OCHOBHBIE OUOMBI CYIIIH.

UYenoeuecTBo B 6nochepe 3emiu. AHTpOIIOreHHbIE M3MEHEHUS B Onocdepe.
['11oGanbHbIC YKOJTOTHYECKHUE TIPOOIEMBI.

Cocy1iiecTBoBaHuE MPUPOIBI " YEJI0OBEUECTRA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa ycToMunBOCTH OMocdepbl. OCHOBA palMOHAIBHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMd M HUX HCHoJb3oBaHue. JlocTrkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JlemoHncTpanum:

[Toptpersr: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuiel u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemu mnuTanusy, «IKOJOTUYECKAS MHPAMHUIIAN,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d BomoéMa», «ArpoueHos», «lIpumepnsie
AHTPOIIOIECHHBIE  BO3JACUCTBUS HaA IIpupoAy», «BaxueWmme HCTOYHUKHU
3arpsiI3HEHMS BO3JyXa W TPYHTOBBIX BOA», «llouBa — Ba)kHEWIIash COCTABIISIOIIAS
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii d3ddex», «DakTopb
pPaJMOAaKTUBHOTO 3arpsisHeHus Ounocdepb», «OOmas cTpykrypa Ouocheps,
«Pacmipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yrieponaa B 0uocdepe», «KpyroBopoT azoTa B IpUpoIe».

OobopynoBanue: Mojaenb-anmuKanus « TunuuHeie OHOILEHO3BD», TepObapuit
«PacturenbHble cOOOIIECTBAY, KOMUIEKIUU «brotieno3», « Bpeaurenu BaXHEHITUX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIUM PACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTMYECKHUM TpYIIaM OJHOTO BHUIA,



Kpacnas xuura Poccuiickoit ®denepaunn, m300pakeHHs OXpaHSEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBnMBaKOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHSI OOYYarOIIMMHCS TMPOTpaMM  CpeaHero  odOmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalWyhe MOTHUBAIMM K  OOyYCHHIO  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JHUYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W MCTOPHUYECKUX TPAIUIMK pPA3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, TMPHUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIWYHWE IKOJOTHYECKOTO IPAaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AoCTUraroTCs B
€UHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHATHIMU B OOINECTBE MPaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH IMIO3UUMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIeMy MOKOJCHUIO,
B3aMMHOTO YBa)XEHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY HACIEAUIO H
TPpAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Npupoae u
OKpYKaroLIEn cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITA W OMbITA JICITEILHOCTH B IMPOLIECCE pealu3allid OCHOBHBIX HANpPaBICHHUI
BOCIIUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMN 00YYAIOMErocss Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESITEIBHOCTH IIPU CO3AaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3374, BBHINOJTHEHHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM IIOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, MO3HABATEJIBHBIX M MCCIEIOBATEIbCKUX 3ajad, YBaXUTEILHOTO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB IMpPH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON UJIEHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH II€pen
Ponunoil, ropmoctu 3a CBOM Kpau, cBOO PoIuHY, CBOW A3BIK U KYJIBTYpY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MTPUPOJHOMY HACIIEIUIO U MAMSATHUKAM HPUPOJIbL,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHE OWOJOTMU, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHMIO M 3amuTte OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC PEIIEHUS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYHUBOTO OyAYIIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJAUTENSIM, CO3/JaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOTO TMPUHATUS L[EHHOCTEW CEMEWHOW MKHU3HU B COOTBETCTBUM C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;



MOHMMAaHUE AYMOIMOHAIILHOTO BO3/ICUCTBUSA KUBOM IPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJILTYPHI 30POBbSI W
IMOIMOHAIBHOIO (JIATONOTYyYHsI:

NMOHMMAaHUE U pealih3alus 3I0pOBOro U 0e30macHoro oobpasa >KU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHWE TUTUEHUYECKUX MpaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHObIXa, pEryJsipHas Qunyeckas
aKTUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IEHHOCTU TMPaBUJ HWHJIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3[0POBbIO U KU3HU JTIOJICH;

OCO3HAHUE MOCHEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YNMOTpeOsieHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UMHTEpEC K pa3iMuHbIM cepam MpodhecCUOHATIBHONU JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu U peasu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTNYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIMICHUE YPOBHSA OKOJOTHYECKON KYyJIbTYphl: TPHOOPETCHHE OMBITA
IJJAHUPOBAHUSI TOCTYNIKOB W OIEHKM MX BO3MOXHBIX TOCIEACTBUN ISl
OKPYKAIOIIEN CPEIBI;

OCO3HaHME TJI00ATIBHOTO XapaKTepa IKOJOTUYECKUX MPOoOJIeM M MyTeu HX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpPETacMble TPU HM3YYCHHH OHOJOTHUU
3HAHUS W YyMEHUS TPU pEHICHUU TMPoOJeM, CBSI3aHHBIX C PAIMOHATBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/IGHHE  TpaBWJI  TMOBEACHUS B NPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE PAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HEINPUATUE JEUCTBUM, MPHUHOCAIIMX BpPEJ  OKPYKAIOLIEH
OPUPOAHON Cpelie, YMEHHE MNPOTHO3UPOBATH HEOIArONpPUSATHBIE 3KOJOTHMYECKHE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIECHUS, YKOJIOTUYECKOU KYJIbTYPBHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEIBHOCTH IKOJIOTMYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

C(pOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHWe chneruduKd OWOJIOTMM KaK HayKH, OCO3HaHHUS €€ poJih B
(GOpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEITOCTHOIO
NpEACTaBICHUs 00 OKpYKaroUleM MHpPE KaK O €QUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM HPUPOJIHBIX 3aKOHOMEPHOCTEH U pelleHuu MpodieM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU [JIi COBPEMEHHOW IMBUIIU3ALINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JaHUE NEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MpOOJIEMBbI  Pa3BUTHS
4eJI0BEYECTBa, MIOMCKA MyTel BbIXO/a U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOIeM U
o0ecrieyeHuss  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCITIOJIb30BAHUIO TIPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOrMYECKUX 3HAaHUH B LEIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIbHON TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IIPU U3y4YEeHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJb30BaTh I[IOJIydaeMble 3HAaHUS [UIsl aHalu3a M
OOBSICHEHMSI SIBICHUM OKPYKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHU,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C N0 OJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HUCHOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
peleHust Ipo6JieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAYYHOM JESATENBHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U MCCIIEN0BATENBCKYIO IESITENBHOCTh HHIUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh ¥  CIOCOOHOCTHh K  HENPEPHIBHOMY OOpa30BaHHUIO M
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHUN IO OWOJIOTHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3yabTaThl OCBOEHMs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble s (OpMHpOBaHUS MHUPOBO33PEHUSI OOYyUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHBIE MOHSITHS, OTPaKaroIIHe
LEJIOCTHOCTh HAyYHOM KapTHUHbBl MHUpa W CcHeuu(UKy METOAOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHLIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCJeIOBaHUE,  HAONIOJIEHWe,  HU3MEPEHHE,  JKCIEPUMEHT U JIPYTUX),
yYHUBEpCalbHble Yy4YeOHbIe JeWCTBHS (TIO3HABaTEIbHbIE, KOMMYHHUKAaTHUBHBIE,

PETYJISITUBHBIE), o0ecreyrBaroIye dbopmupoBaHue (GyHKIMOHATIBLHOM
IPaMOTHOCTH ¥ COI[MAJIBHOW KOMIETEHIIMM OOyYarouiuxcsi, CHOCOOHOCTb
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PE€HUYECKUE 3HAHHMS W  yHUBEpCalbHblE ydeOHblE JIEWCTBHUS B
ITO3HABATEJILHOM U COLMAJIbHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHMS IMPOrPaMMbl CPEAHETO OOIIEero
00pa30BaHUsI JOJKHBI OTPAXKaTh:

OsBiagenue YHHBepCAJIbHBIMH y4eOHBIMU NM03HABaTeJbHbIMH
NEeHUCTBUSIMM:

1) 6a3oBble JJOrHYecKHe TeHCTBUS:

CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUsI, KJIaccupuUKaIi, 0000IIEeHN ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBATD
CBSI3U C IPYTUMU MTOHATHUSAMU);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTH C TIOCTABJICHHBIMU LEISIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 00bsICHEHUS! (DAKTOB U SIBIICHUI
KUBOU MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIAYKTUBHBIE, JAEAYKTHBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMaTPUBAEMBbIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIFOUEHNUS;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIC cpencrtea A IIPEICTABIICHHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaxX, a



TakKe€  NPOTUBOPEUYMII  Pa3HOTO  pOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3padaTblBaTh IUIAH PELICHHS NPOOJIEMBI C YYETOM aHajau3a MUMEIOLIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
EJISIM, OILICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh U  BBIIOJHATH paboOTy B  YCIOBUSIX  pEalbHOTO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeiiCTBHUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MPOEKTHOM ESITEIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIE BHUABI JCSATEIBHOCTH MO TOJYYCHHIO HOBOTO
3HaHWS, €ro HWHTEpIpeTalud, NPeoOpa3oBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCJIC TP CO3TAHUH YU€OHBIX U COI[MAIbHBIX IPOEKTOB,;

(opMUpOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMUA U METOJIaMU;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUNOTE3Yy €€ pelIeHMs,, HaXOAWTb apryMEHThl JJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJaddl  pPe3yibTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIA MOUCK MEPEeHOCca CPEIACTB U CHOCOOOB
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPEIY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUYECKYIO 00IacTu
KHU3HEICSITEbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WJIEW, TpeJiaraTh OPUTHHANBHBIE TMOJIXObl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaIMU (TeKCTe yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHAIN3UPOBATh



UHOOPMAITUIO PA3THYHBIX BUOB U (GOPM MPECTABICHUS, KPUTHUYECKH OIICHUBAThH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckoi mHMOpMaAIUK, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS yYEOHBIX
3azay;

npuOOpeTaTh OIBIT HCIOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPy aKTUBHOTO MCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMalIbHYI0  (opMy  mpeacTaBieHUs
ouonornyeckor uHpopmalu (cxeMol, rpaduKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Ipyroe);

UCTIONb30BaTh HAy4YHBIA $3BIK B KA4eCTBE CpEACTBA IMpH padore ¢
Ovonornyecko HHPOpMaLUEH: TPUMEHSATh XUMHUUYECKHE, (U3UYECKUE U
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJBI, (opMynbl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PACTO3HABaHWUS W 3alUThl  WHGOpPMAIWH,
nH(OPMAITMOHHON O€30MTaCHOCTH JINYHOCTH.

OBiaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) obmenume:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JTUCKYCCHUHU TIO CYIIECTBY OOCY)XIaeMou TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMou
3aJlay, YYUTHIBAaTh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIUKTHBIX CHUTYaIlui,
YMETh CMSTYAaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH Cioco0aMu OOIIEHUS W B3aMMOJCHCTBHUSA, MOHUMATH
HaMEpPEHUs IPYTUX JIFOJIeH, IPOSBIATh YBAKHUTEILHOE OTHOIIEHHE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas eSITeJIbHOCTh:

MMOHUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHIYaIbHOM
paboThI U peIIeHUN OMOJIOTUYECKON MPOOIEMbI, 000CHOBHIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TP PEUICHUN YU4eOHOU 3a1a4u;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEUCTBHM C y4€TOM OOmuX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJICKTHUBA;



IIPUHAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUSA MO €€ JOCTHXKEHUIO: COCTAaBIATH IUIAH JCHCTBUMU,
pacnpenensaTh poiau € YYETOM MHEHHUHM YYaCTHUKOB, OOCYXJaTh PE3YJIbTAThI
COBMECTHOM paboThI;

OLICHMBAaTh KA4ye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMii pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

Ipeuiaratb HOBBIE TIPOEKTHI, OLEHHMBATh MAECH C IIO3UIMHM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHUBEPCAJTbHBIMH PEeryJATHBHBIMU ACHCTBUSMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JJI BBIABICHUS NpoOJIeM U HX
pEILICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaI[UsX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUU LIEJIEBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSX M IMOCTYIIKax IO OTHOLIEHWIO K KWUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIIATH
po0JIeMbl, CTaBUTh U (HOpMyITHUpoBaTh COOCTBEHHBIC 3a7a4uud B 00pa30BaTEILHOM
JNEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIBHO COCTABJISATH IUIAH PEIIEHUs MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTEHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKU y4eOHOTro MpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUMN;

JienaTh OCO3HaHHBIA BBIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOM JpyAHULIUU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TIOBBINIATH CBOM 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  ITIO3HABATENBHOM  peQUuieKCMH Kak  OCO3HAHMS
COBEpILIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI pedIieKCUM N7l OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUSA 10 HX
CHIKEHHIO;



IIPUHAMATh MOTHUBBI W apryMEHTBl JAPYIMX IPHU aHAINU3E pPE3YJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

IPUHUMATh ce0sl, TOHMMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMAaTh MOTHBBI M AapryMEHTBl JAPYTHX IIPU aHAJIU3€ pPE3YJIbTATOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpammel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT celUpUYECKUe sl yueOHOro npeamMera «bruonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI MO OCBOCHHIO, UHTEPIIPETALIMN U
npeoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS U
OPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX yYEOHBIX CUTyalUsX, a TAKK€ B peajbHbIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorumedl. B mporpamme npeameTHbIe
PE3yNbTATHI IPEACTABIIEHBI IO FOJIaM 00yUYEHHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHUs ydueOHoro mpeameta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKIJIAJI€ POCCUHCKHUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OWONOrUH, (YHKIHMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
JKWU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIECTB U MPEBpAIlCHUE
HHEPrUm), TOMEOCTa3 (CaMOpEryJyslus), ypOBHEBAasT OpraHU3alMsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHUYNBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TeOopuH (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAsI, IEHTpajibHas JOrMa MOJEKYJIpHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyIbTypHbIX pacTteHuid H. V. BaBunosa), onpenensarb rpaHuIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE KUBBIX CHUCTEM, ITPOLIECCOB W SIBJICHUW, OpPraHHW3allsl U IPOBEJICHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOTYyYEHHBIX



pE3yJIBTATOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKUA BUPYCOB, KIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAILICHUS SHEPIUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PAa3MHOKEHHs, HWHAMBUAYAJIbHOIO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME MPUMEHATh NOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IPOLECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUUECKUX PEIICHUM B MOBCEIHEBHOM
XKU3HH C LEJIpl0 oOecnedeHus: 0e30MacHOCTH CBOErO 3I0POBbS W 3/10POBbs
OKpPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaOIIEH
OPUPOJIHON cpene, NMOHUMaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JOCTUXKEHHU U
COBpEMEHHOW  Ouojoruu ¥ OWMOTEXHOJOTMHA Uil  palMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh DSJIEMEHTApHbIE TEHETUYECKHME 3aJauyd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CLEIUIEHHOE HACIEIOBAaHUE, COCTABJISATh CXEMBbI
MOHOTHMOPHIHOTO CKPEIIMBAHUA JUISl NPEACKa3aHUs HACIEAOBaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JAOOPATOPHBIE U MPAKTUYECKHE padOTHI, COOJIIOAATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OLCHMBaTh M HUHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KaHHUs, BKIIOYAIONIYI0 IICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeiCcTBa MAacCOBOM MH(pOpMAIMH, HAyYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHMA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mass 6nosorHuecKy0 HHGOPMAIMIO U3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN arrapaT OMOJIOTUH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa MU HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OUONOrUH, (YHKIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OMOJIOIMUYECKUX TEPMHHOB M TOHITHM:
BUJI, TOMYJISALUSA, TeHO(OH/, SBOMIONMS, IBIXKYIIUE CUIIbI ((haKTOPbI) 3BOIIOIMH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHJ000pa30BaHUE, HKOJOTMYECKUE (DAKTOPBI,



OPKOCHCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, PEIYIEHThI, IIeNU  IHUTAHHS,
AKOJIOTHYECKas pamMua, OnoreoreHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHe Teopuu (dBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKash TEOpHUS DHBOJIIOIMHU), 3aKOHbI U 3aKOHOMEPHOCTH
(3apogasimeBoro cxoncrtea K. M. bapa, uepenoBanusi riaBHBIX HalpaBiICHUN U
nytei aBomoruu A. H. CeseprioBa, yuenus o 6mochepe B. WM. Bepnanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIO/IEHHUE U
OMMCAHHE YKUBBIX CHUCTEM, MPOILECCOB M SBJICHWM, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKIY HWCCICAYEeMBbIMH BEIUYMHAMHU, OOBSCHEHUE TOJTYYCHHBIX
pPE3yNBTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHSITHA, TEOPUH M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKUX
OOBEKTOB: BHIOB, TMOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOI0 OTOOpa, BUJI000pa30BaHUsI, MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JIEWCTBUS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMax, AHTPOMNOTEHHBIX HW3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXHMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE TMPUMEHSTH MOJYyYEHHbIE 3HAHUS I OOBSICHEHUS OWOJIOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUSA NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C Lenplo olecredeHuss Oe30lacHOCTH CBOErO 3/I0pOBbS U 370POBbS
OKPY’KaOIIUX JIFO/IeH, COOTIOICHISI HOPM TPaMOTHOTO MOBEACHUS B OKPYXKAIOIICH
IPUPOTHON cpene, MOHUMAHHE HEOOXOTUMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH ISl PallHOHATBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE pemiaTh dJeMEHTapHbIe OMOJOTUYECKUE 3a7a4H, COCTABIISITH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUM B IKOCHUCTEMax (LIeTH MUTaHus);

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M MpaKTUYeCKHue padoThbl, COOJIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPHUTHYECKH OIICHUBATh ¥ WHTEPHPETUPOBATH HUH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOW MH(OpPMAIINU, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IVIOOAIbHBIE  IKOJOTUYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mass 6MOIOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSATUIHBIN arrapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB u TeM uugpoBbIe
Ne ni/nn P Kontpoabnbsie IIpakrnyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nmoreka IIOK
1 broxorit kak Hayka 2 05 https://m.eds00.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LIOK
p t https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka [JOK
4 IKu3HEACATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
Pa3sMHOXeHUE 1 UHAMBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edso00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
PIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTuueckue (i pp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bub6nuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Opranu3MBL H OKpyKalOwas cpesa > 1 https://m.edsoo.ru/7f41cc74
bubmorexa [JOK
4 Coo01ecTBa v SKOJOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41ecT4
bubmuorexa [JOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kouau4vecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoxka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0o.ru/863e632a
Mertoabl MO3HAHKS JKHBOU IMPUPOIBI.
[Tpaktuyeckas pabora Ne 1
2 «Mcnonp30BaHne pa3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpOLIECCHI 1 bubnuotexa [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnnorexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTajasbl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHune dyKapruOTHYECKON KIICTKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTIMCaHUEC»
bu6mmorexa [IOK
12 (JOMEH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocnites. Xemocunres https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kieTku. Muros. JlabopatopHast BuGmmorexa LOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
buocunTe3 Oenka. Peakmms bubmuorexa [JOK
16
MaTpU4YHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocnres benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0o.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnunoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bub6nuorexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HACJIEOCTBEHHOCTHU U N3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmmorexa [TOK

p i P https://m.eds00.ru/863e8878
CKpEIIMBaHHE
WTHOPUIHOE CKpEIBaHUE. 3aKOH
25 fesaminioro Haf::nneI OBaHUS bubmorexa HOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrernieHHOE HaclieIoOBaHUE
npusHakoB. JlabopaTopnas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeIIuBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

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

W3menunBocTh. HeHacnencreeHnas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
HacnencrBeHHast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnunoreka [JOK
«AHamu3 MyTanui y qpo3ohuisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmunorexa [JOK
30 Perieritia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceeiuis Kak Hayka i poLece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIINNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexka [HJOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxrudeckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpeacTaBIeHUN 1 bubnuoreka [IOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muxpoopomonts L https://m.edsoo.ru/863e9cle
[omynsnus kak 31eMeHTapHas
€IMHUIIA BUJA U HBOJIOIHH.
4 JII;60p];T0pHI;;I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(akTOpBl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BONIIOLINN:
IPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Bug0o0Opa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTraHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexka [HJOK

MaKpO3BOJIFOIHUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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HeoOpaTtumocTs 3BOIIONNN

Ucrtopust xu3Hn Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['unoTte3pl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubmmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTATKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnunoreka [JOK
OpPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuiue cuibl ((pakTopsl) bubnuoreka LIOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
YKU3HU Ha 3eMJIe»
20 DKoJ0Trus Kak HayKa
21 Cpenbl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsl

https://m.edsoo.ru/863eafec

AOGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusnHue cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEYCay»
bu6mmoreka [IOK
23 brorurieckue paxToper https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Tpaktuyeckas pabora
24 Ne 2 «IloncuéTt IIOTHOCTH 0.5
MOMYJISIIIUI pa3HBIX BHJIOB
pacTeHuin»
o5 Coo01ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IbI. bubmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O6001ICHUE TEMBI
34 «Co00111eCTBa U DKOJIOTUUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIbHOT'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. buonorus. bazossrii ypoBens. 10 k1. - [Tonomapera 1.H., Kopaunosa O.A., Jlomimaa
T.E.; nox pen. Ilonomapesoit 1.H., BEHTAHA-I'PA®, xopnopanus «Poccuiickuit
y4eOHHUK;

2. buonorus. ba3osesrii yposens. 11 k. - [Tonomapesa 1.H., Kopaunosa O.A., Jlomununa
T.E.; nox pen. [Tonomapesoit I.H., BEHTAHA-I'PA®, kopniopanus «Poccuiickuii
YUCOHUKY;

3. Kyprauckuii C. Baeypounas padora o 6mosoruu. 6-11 xmacc. ®I'OC, u3a-so «Bakoy,

4, 2H(11101‘:H’I/IK B. B., lIsenos I'. I'. buomorus. 10-11 xmacc. O0Omas 6uosorus. Padouas
TeTpaan. ba3zossiii ypoBeHsb. Beprukanb. (OPI'OC), u3a-Bo «podar, 2020 r;
METOJANUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL
[Tonomapesa M.H., Kopuunosa O.A., Cumonosa JI.B.buosnorus 10 kinacc.Meronndeckoe nmocooue
M., Benrana- ['pad.2019.
ITonomapesa .H., Kopuunosa O.A., Cumonosa JI.B.buonorus 11 knacc.Meroanueckoe mocodue
M., Benrana- I'pad. 2019.

[Tonomapesa M.H.buonorus 10 kmacc.Pabouas rerpans.M., Bearana —I'pad.

[Tonomapera 1.H.buonorus 11 knacc.Pabouas rerpans.M., Benrana —I'pad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xosutekius g poBeix 00pa3oBaTeIbHBIX pecypcoB - http://school-collection.edu.ru/

2. Caiir "Biouroki.ru" - https://biouroki.ru/

3. bubanoTeka BHICOYpOKOB MIKOJIBHOM mporpammsl "Internet ypox" https://interneturok.ru/

4. Poccuiickas snekTponHas mkosa (POIII) - https://resh.edu.ru/

5. lndposoii obpazoBaTenbHbIil pecype st mkon " Knace" - https://www.yaklass.ru/

6. OOpa3oBaTeNbHBINA CAlT Mpe3eHTalMi 1O MIKOIbHBIM MpeameraM "MyShared"-
http://www.myshared.ru/

7. Hay4Ho-00pa3oBaTebHbIi MPOEKT 1o Ouosoruu - http://www.shio.info/

8. XKypnaun "buonorus" (asekrponHas Bepcust) - https://bio.1sept.ru/bioarchive.php



http://school-collection.edu.ru/
https://biouroki.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://www.myshared.ru/
http://www.sbio.info/
https://bio.1sept.ru/bioarchive.php
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