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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUUYECKYID OCHOBY JIf
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 BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIKX LENsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TakkKe TMOJOXKEHUS O
cnenugurke OMOJIOrHH, €€ 3HAUEHUH B TTO3HAHUU >KMBOW IPHUPOABI U 00EeCeUeHU!
CYILLECTBOBAHMSI YEJIOBEYECKOT0 001ecTBa. COrjlacCHO Ha3BaHHBIM TMOJIOKEHHSM,
OTIpeIeIeHbl OCHOBHBIE (DYHKIIMH MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O IMelax, o0 oOien
CTpaTeTuu OOy4YeHHUs, BOCTIHTAHWS W PAa3BUTHSA OOYYAIOIIMXCS CPEICTBAMH
yueOHoro mnpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacnpeleieHue Mo pasfenaMm H  Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh M3YYEHUSI YUYEOHOro MaTepualia ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa3oBaTEIHHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEW 00yJarouXxCsl.

B nmporpaMmve 1m0 OWOMOTMHM TaKKe YYUTBHIBAIOTCSA TPEOOBaHHUSA K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TPEJAMETHBIM pe3yibTaTam
oOyyeHus B (HOPMHUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHOU
NEeATEeTbHOCTH/YIEOHBIX JEHCTBUN OOYyYaIOMUXCS IO OCBOEHHUIO COJIEPKAHUS
OHOJOrNYECKOro 00pa3oOBaHMUs.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil 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, SKOJIOTHUECKOTO MBIIICHUS, PEACTABICHUI O 37I0pPOBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOMEOMOTOTUYECKUX TEOPHH, a TaKKe 3HAHHUHU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAETIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHUS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIe: TMPO(UIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
[EJIeCO00pa3HOro TMOBEACHHUS B OKpYXKAlOIIeW NpPUPOTHOM cpene, aHamu3a
BIIUSIHUS XO3SMCTBEHHOM JESITENIbHOCTU YEJIOBEKA Ha COCTOSHUE MPHUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAHUS K MIPUKJIAJHON HAIIPaBIECHHOCTH
yaeOHoro mpenmMera «buomorus» MpoaUKTOBAHO HEOOXOIMMOCTHIO O0SCIICUCHU S



YCIIOBUM JUISl PELICHHS] OJHOW M3 aKTyaJbHBIX 3a]1a4 IIKOJIbHOIO OMOJIOTrHYECKOro
oOpa3oBaHMs, KOTOpas mpeAmnoiaraeT (QopMHUpoOBaHHE y  OOyyaroumxcs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHE cpeqHero oOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpA, pacIIMpsieT U 0000mIaeT 3HaHUS O >KMBOM mpupojae, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMd U SBOJIIOLMM, CO3IAET
yCIOBUSL  JJIs:  TO3HAHWS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0pOBOrO U Oe30macHoro odpasa
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHSI, IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAK)KE I PEIICHUs] BOCIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHWsA,  COLUAIM3ALNU
oOyuaromuxcs. M3ydenne 0nonsoruu odecneynBaeT ycioBUs i (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIlMOHHBIX W HMH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET MHTETpAallMM OWOJOTMYECKUX 3HAHUU C
IpEJCTaBICHUSAMU U3 APYTUX YUYE€OHBIX NMPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH
u reorpapun. Ha3BaHHble MOJOXKEHUS O MpeJHA3HAYEHUU Y4yeOHOro mpeaMmera
«buonorusi» COCTaBUIM OCHOBY [JIsl ONpEEieHUs MOJIXO0JI0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COAEp’KaHUs, MPEACTABICHHOIO B MpOrpaMMe Io
OMOJIOTHH.

Otb60p comepxanus ydebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3MLMHA KyJIbTYpOCOOOpa3HOro MOAXOAd, B COOTBETCTBUU C
KOTOpPBIM O0yYaromuecss JOJKHBI OCBOMTH 3HAaHUS M YMEHUS, 3HAUMMBIC IS
dbopmupoBaHusl O0OIIEH KyJIbTyphl, OMNpPEACNSIONIME aJeKBAaTHOE TOBEIACHUE
YyeJgoBeKa B OKPYJKaroIeld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKo aesrenbHOCcTH. Oco0oe MecTo B ATOM CHUCTEMe 3HaHH
3aHMMAIOT 3JIEMEHTHI COJIePKaHUsl, KOTOPbIE CIY>KaT OCHOBOU Juist (hOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOIOrMuecKoro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX aHUs Y4eOHOro Marepuaja B MpOrpaMMme II0
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW IMPUPOJIBL, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npenmera «buomorus»
BBIJICJIEHBI CIIEAYIOIINE COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeToibl
HayyHOro mo3HaHus», «KieTka kak Ouonoruyeckas cucrema», «OpraHusm Kak



Oouonornueckas cucreMa», «CucreMa M MHOrooOpa3ne OpraHu4ecKOoro MHUpay,
«OBOJIOLUS KUBON NPUPOJIBD, « IKOCUCTEMBI U PUCYIINE UM 3aKOHOMEPHOCTH.

Lens u3yuenusi ydueOHoro mpemmera «buonorus» Ha 06a30BOM ypoOBHE —
OBJIaJIcHWE  OOYy4YaloIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allid J>KUBBIX CHUCTEM pa3HOrO0 paHra M MNpUOOpeTeHHne yMEHUU
UCIIONB30BaTh ATH 3HAHHS MAJS TPAMOTHBIX JEHCTBHII B OTHOIIEHHWU OOBEKTOB
YKUBOHM IPUPOJBI U PELIECHUS PA3IUUYHBIX )KM3HEHHBIX MTPOOJIEM.

Joctikenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00eCcreunBaeTCs pelICHUEM CIIeIYIOINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CHCTEMbl 3HaHUM O OMOJIOIMUYECKHUX TEOpHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUNIOTE3aX, MPAaBUJIAX, CIY>KallUX OCHOBOMN
JUIst (pOPMUPOBAHUSL TPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHSI OPTaHU3ALNH, BBIIAKOIIUXCSA OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMmHpoBaHrE y OOYYalOIIUXCSA MO3HABATENbHBIX, WHTEUIEKTYaJbHbIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalIM3a JAHHBIX O IyTSAX pPA3BUTHA B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TMOAXOAOB K H3YYEHUIO KUBBIX CHUCTEM
Pa3HOIO YpOBHSI OPraHHU3aLUy;

CTAaHOBJICHHE y OOydamommxcsd oOmel KyJabTypbl, (YHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATh U OLEHUBATH SIBJICHUS OKPYKAOLIEro
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHMN W OIbITA, MOJYYEHHBIX MpPH
H3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y oOydaroIUXCsl YMEHUH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOH JMESITEIbHOCTH YENOBEKa, Pa3BUTUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCHHTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU TMO3HAHMS YEIOBEKOM >KHUBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K Hel, COOIOACHUS STHUYCCKUX
HOPM IPU POBEJIEHUN OMOJIOTUYECKHUX UCCIIEI0BAHNIT;

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

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MIOBCETHEBHOM JKU3HU IS
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, SIBISICTCSI 00s3aTENbHBIM Y4Y€OHBIM IPEAMETOM, BXOJISALIUM B
cocTaB mpeaMeTHoH obnacTu «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.



Jlist m3ydennst Onoaoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero oOpa3oBaHUs
orBoauTcs 68 yacoB: B 10 kmacce — 34 4gaca (1 wac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (usiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTobl TO3HAHUS KUBOU IPUPOIBI (HAOIIOIEHUE, YKCIIEPUMEHT, OMTUCAHNUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBAHUE, CTaTHUCTUYeCKas o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOobl TO3HAHUS )KUBOW ITPUPOIBD.

JlaGopaTopHblie M NpakTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Vcmonb3oBaHHe pa3IMYHBIX METOJIOB MPH
M3YyYE€HUH OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3alMs.

JKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT udydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTAHUYECKOM MTPUPOIBI.

CpoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AIMKA OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM, TKaHEBbIA, OpPraHU3MEHHBIN, MOMYISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOT€0IIeHOTHYECKUH ), OMOCEPHBIA.

JlemoHncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OpraHU3alldU
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.

OyHKIMM BOABI U MHUHEPAJIbHBIX BellecTB B kieTke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPBI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKyNbl (TIEpBUYHAS, BTOPUYHAS,, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHMHUUYECKHe CBoWcTBa OenkoB. buonornueckue
GyHKIIUU OCIIKOB.



depmeHThl — Owonormdeckue Katanm3aTopbl. CtpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas creunduuHocts. KodepmeHntsl. ButamuHsl.
OTnuunst epMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoHocaxapuabl  (TJIOK03a, pubo3a U JAe30Kcupubo3a),
aucaxapunpl - (caxaposa, JaKTo3a) M mojucaxapuibl  (Kpaxman, TJIMKOTEH,
HeJuT003a). buonornueckue GyHKIIUN yTIIEBOIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapoduasHO-
ruapodoOHble  cBoiicTBa. buonormdeckue @yHkiuu gunugoB. CpaBHEHHE
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. Kiietounas Teopus — mpuMep B3auMOIEUCTBUS
ujeil 1 PaKkToB B HAYYHOM MO3HAHUU. MEeTOIbI U3YUEeHHS KIICTKHU.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe mNpU3HAKUA —KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyisl JIHK kak renernueckuil ammapar,
cUCTEMa CUHTe3a OellKa.

Tunsl KIETOK: JyKapuoTHyeckas U mpokapuorudeckas. OcobGeHHOCTH
CTpOEHHUsI MPOKaApHOTHYECKON KieTku. Knetounas crenka Oaktepuil. CTpoeHue
IYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOW U
IpUOHOI KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTE€HKA, MIMKOKAJIMKC, UX
dbynknuu. [nazmaruueckas memOpana, e€ cBoicTBa u pyukiuu. [luronnazma u eé
opraHousibl. OgHomemOpannbie opraHounbl kinetku: JIIC, anmmapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMABl KIJIETKH: MHUTOXOHAPHUH, IUIACTHUBIL.
[IpoucxoxaeHne MUTOXOHApUN U tuiacTua. Buael mmactun. HememOpaHHBIC
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOIU, PECHHUYKH,
KIyTUKHA. OyHKIIUU OPraHONIOB KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMAaTHH, 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.

[uarpammel:  «PacripeneneHue XHUMUYECKHX JJIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmusl u cxemsl: «llepuoanueckas TabiuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOJIbY, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CtpoeHre MoieKyJibl



AT®», «CtpoeHue 3yKapHOTUYECKON KIETKH», «CTPOCHHE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTHUYECKONW KIIETKUY,
«CTpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIumuabn».

O6opyioBaHHEe: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHUE JIsi MPOBEICHUSA
HAOJIOICHUM, W3MEPEHMH, HKCIEPUMEHTOB, MUKPOMpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbie ¥ pakTHYeCcKUe padoThbI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaqmuTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3ydeHuwe CTpOE€HHsS KIETOK pacTeHU,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIpENaparax U Ux
OMHCAHUE.

Tema 4. ’KuzHeaessiTe JbHOCTH KJIETKH.

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

Tunel oOMeHa BemecTB: aBTOTPOoHBIA U rerepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMHOBas (a3pl  ¢orocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTh GOTOCUHTE3A. 3HaUeHHE (HOTOCUHTE3a JJIsSl )KU3HU
Ha 3emuie. BausiHue ycnoBuid cpensl Ha GOTOCHHTE3 M CTIOCOOBI MOBBIIICHUS €T0O
MPOAYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

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

DHepreTudeckuii oOMeH B KJeTke. PaciuenyieHue BellecTB, BbIICICHHE U
aKKyMYJIMPOBAaHHE DSHEPrUM B KIETKE. OJTalbl JHEPreTHYECKOro OOMeEHa.
['mukonus. bpoxenue u ero Buabpl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHUE. OkucnurenbHOE dhochopunupoBaHue. O DHEeKTUBHOCTH
HHEPreTUYeCcKOro oOMeHa.

Peakiuu wmartpuuHoro cuHre3a. [eHermyeckas wunHpopmauusa u JHK.
Peanuzanmsi reHetmdeckoil mH(oOpmanuu B KJIETKe. | €HETWYeCKWil KOJ U €ro
cBoiicTBa. Tpanckpunius — Mmatpuuablii cuHTe3 PHK. Tpancnsius — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amuHOKUCIOT. Ponb pubocom 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 ummyHnoaedunura denoeka (BUY) — BozOyautens CIIM/]a.



OOpatHast ~ TpaHCKpHUIILIMS, peBepTaza u  uHTerpaza. IIpodunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JI€BaHUN.

JleMoHCTpauM:

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

Tabmuubl u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JJHK»,
«Ctpoenune u QpyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHaecKuii Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u ku3HeHHbIH Uk Bupyca CIIN/a,
oaktepuodaray, «Pemmukarus JJTHK».

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

Tema 5. Pa3MHoOKeHHMe M HHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIi 1UKJ, WM SKU3HEHHBIM UK KieTku. MuTepdaza u MHUTO3.
[Ipouieccrl, mpotekatomue B uHTEep(daze. Pemnukarmss — peaxkius MaTPUUHOTO
cunteza JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uToNOrMYeCKUE OCHOBBI ~ PAa3MHOKEHUS M  HWHAMBUAYAJbHOTO  Pa3BUTHA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HbIX CTAUAX MUTO3a. buosornuyeckuii cMbIci MUTO3a.

[Tporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U nojioBoe. Buael 6ecnosoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, ITOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCcTBEHHOE KIIOHHMpPOBaHHE
OpraHU3MOB, €r0 3HAUCHHE JIJIS1 CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIMYHUS OT O€CTOI0TO.

Meiio3. Craguu meito3a. Ilponecchl, mpoucXoAsue Ha CTaAHUSIX MeHo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmpici u
3HAYEHHUE MEHO03a.

["ameTtorenes — mnpouecc 0O0pa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie »xene3bl: CEMEHHUKU W SIMYHUKU. OOpa3oBaHUE W pPa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOeHUsS SHIEKIETOK M crepMaTo3ouoB. OIo10TBOpEHHE.
ITaprenorenes.

WunuBuayansHoe pa3BuThHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisanus, opraHorene3. IloctamOpuonanbHoe pasBuTHe. THIbI
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: NPSAMOE, HEMpsMoe (JMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CTIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

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

JdeMoHcTpanum:

Tabmumsr u cxembl: «DOpMbI pa3MHOKEHHS] OpPraHu3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pAaCTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounwiit uukim», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsimoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIICKOIUTAIOIINUX U
yesioBeKka», « OCHOBHBIE CTaUA OHTOTCHE3a).

O6opynoBaHue: MHKPOCKOTI, MUKPOITPENApaThI «CnepmMato30uasl
MJICKOTIUTAIOIIETOY, «SHleKeTka MiaeKonuTaroueroy, «KapuokuHes B KiIeTKax
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
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENaparaxy.

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

Tema 6. HacsieicTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKd. VicTopus pa3BUTUsA reHETUKU. Posib iuTonorun
1 SMOPHOJIOTHH B CTAHOBJIICHHMH TEHETHUKH. BKiIag poccHCKMX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TE€HETHMKHA. MeToapl TeHETHKH (THOpUI0IOTHYECKHH,
HUTOT€HETUYECKU, MOJEKYJIAPHO-TeHEeTUUECKHil). (OCHOBHBIE T'€HETHYECKHE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACIIEIOBAHUS NMPU3HAKOB, ycTaHOBJIEHHbIE ['. MeHaenem.
MonoruOpuHoe CKpelnMBaHue. 3aKOH €IMHO-00pa3us THOPHJIOB IIEPBOTO
nokoyieHus. IIpaBuino gOMUHUpPOBaHMS. 3aKOH PACHICIJIEHHUS IPHU3HAKOB.
['unoresa yuctoTel ramer. 11oaHOE U HENMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCJe0BaHUS
npusHakoB.  lluToreHermueckne - OCHOBBI  JAUTHOPHUIHOTO  CKPEIIUBAHMS.
AHanuzupyouiee ckpenpanue. Vcnoap30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JUJISL OTIPEICSICHHsI TEHOTUITa OCOOU.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 10
CUEIUICHHOMY HAaCJIEIOBAaHUIO T€HOB. Hapyllienue clernieHuss TeHOB B PE3YJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasl TEOPHS HACIIEICTBEHHOCTH. [ eHeThueCcKue KapThl.



['enernka mosia. XpoOMOCOMHOE OIPENEIICHUE MOJIa. AyTOCOMBI U TOJOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHu3mbl. HacienoBanue
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 peakunun npusHaka. KonmyecTBEeHHbIE W KAYECTBEHHBIE MPHU3HAKU U UX
HOopMa peakuuu. CBoicTBa MOIU(PUKATTMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHIMYECKasi, W3MEHUMBOCTh. KoMOuHaTuBHAs
W3MEHUYMBOCTh. Meio3 U TOJIOBOM TMpolecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MpUunHbl MyTauuid. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAAOB B HacleACTBEHHOU n3MmeHunBocty H. M. BaBunoga.

BuesnepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uvenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METONbI TEHETHUKHU
YeJIOBeKa: TCHCAIOTHYCCKUM, OJTM3HEIIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKHM,
MOJIEKYISIPHO-TEHETUIECKHM. CoBpemenHoe ONpPENIECIICHNE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1P-ananu3a. HacnencTtBeHHble 3a00jeBaHUsS 4YCIOBEKA: TEHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MPEapaclooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue W TreHepaTuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a *KU3HU, TUATHOCTUKHU, TPOPUIAKTUKY U JICYCHUS TEHETHIECKUX
Oomne3Hel. MenuKo-TeHETUYECKOe KOHCYJIbTHPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TeHETHKHU B MIPEAOTBPAIICHUH 1 JICUCHUU TeHETUUECKHUX 3a00JIeBaHUN YeIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabmumet w cxeMbl:  «MOHOTHMOPHIHOE  CKpeIIMBaHHE M €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACIICIJIEHUS W €ro IUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBl  ramer», «JlurubpugHoe  CKpenBaHUE»,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpelMBaHus»,  «Meio3y,
«B3anmMonencTBuE AJUIENBHBIX TE€HOB», «l'€HeTndyeckue KapThl PACTECHUI,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHKa mojia», «3aKOHOMEPHOCTH HACIJIEIOBAHMUS,
CUEIUICHHOTO C moJioMm», «KapuoTumbl uyenoBeka © JKUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MoaudukannoHHas W3MEHUMBOCTb», «HaciemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», «MyTarimoHHast ”3MEHUYHUBOCTH.

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



XpOMOCOM», MHKPOCKOI W MHKporpenapar «J/lpozoduia» (HOpMa, MyTanuu
(bopMBI KPBUIBEB U OKPACKH TeJa), repoapuii «['opox moceBHOI».

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(pUKaMOHHON H3MEHINBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsIia U BAPUALMOHHON KPHUBOW».

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

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

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuysi Kak Hayka MU IPOLECC. 3apOKIACHUE CEJIEKLIUU U JTOMECTHKALUS.
VYuyenne H. W. BaBumoBa o0 ULEHTpax NPOUCXOXKIEHUS U MHOT000pasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMpOUCXOXKAECHUS NOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/bI celeKUnd. MaccoBbld U MHAMBUAYAIbHBIN OTOOPHI B
CEJICKIMU PACTEHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
cKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpeuuBaHue — ayTOPUAMHI.
Otpanénnas rtulOpuan3auusa M €€ ycnexu. VCKycCTBEHHbIH MyTareHe3 U
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. Kierounsle KyapTypbl. MUKPOKIIOHAJIBHOE PA3MHOKEHHUE PACTEHUU.
KiloHnpoBaHKWe BBICOKONPOMYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OpPraHU3MOB.

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

[Toptpersi: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBanHos.

Tabmuiel 1 cxeMbl: Kapra «lIeHTphl NPOUCXOXJICHHS M MHOrooOpa3us
KYJbTYPHBIX pacTeHuin», «I[lopoasl qJoMalHUX XKUBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuity, «OTaanéHHas rudpuauzanus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTh OWoOTexHOMOTHMY, «KIleTouHbIE KyIBTYpPHI U
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U nepeHoC reHOB, XPOMOCOM.

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



JlabopaTtopHblie U NpakTHYecKHe padoThI:

Okckypeust «OCHOBHbIE METOJBI M JOCTHXKEHHSI CEJIEKIIMM PAcTEHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO35AHCTBO, JabOpaToOpUIo
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoJIIOIIUOHHAS] OHOJIOTHS.

[IpennochUikn BO3HUKHOBEHHUSI HBOJIONMOHHOW TEOPUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJTIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTMYECKOM JIETONMCH, TEpexXoJHbie (HOpPMBEI.
buoreorpaduyeckue: cxocTBo U paznuune GayH v Gaop MaTEpUKOB U OCTPOBOB.

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

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBWOKYIME CHIIBI IBOJIOIUU BHIOB 1o JlapBuHy (M30BITOUHOE
pa3MHOXKEHUE TMPU OTPaAaHUUYEHHOCTH PECYpPCOB, HEOMpeaesiéHHAs U3MEHUYMBOCT,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

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

MukposBontonus. [Tomyasuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuibl ((pakTopbl) SBOIIOLUMKA BHJIOB B MpUpPOJE. MyTallMOHHBIH
MpoIriecCc M KOMOMHATHUBHAs WM3MEHUMBOCTh. [lomynsiiiuoHHBIE BOJIHBI U Jpend
reHoB. M3oJs1us u Murparusi.

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

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3yibTar »Bojonuu. I[Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHU3MOB. ApoMop(]O3bl ¥ UIAHO-a AT TALIUH.

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

MakposBomorusi.  DopMbl  ABONIONUU:  (prsieTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxieHne OT HecleuuaTu3UpOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanv3anysa. AIanTUBHAS padaliysl.

JleMoOHCTpauM:



[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmunps! 1 cxembl: «Pa3BuTHe OpraHnYecKoOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCopToB pacTEHUI»,
«MHoroo0pasue  mopoa  JKHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYUBOCTB», «ApoMopdossl», «Ummoamantammm», «OOmas aerenepamus»,
«/IBmkymue cunbl 3Bomonuu», «Kapra-cxema wapuipyra nyrtemectBus Y.
Hapsuna», «bopbba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE), « IKOJIOTHUECKOE BUI000PA30BAHUE.

OOopyioBaHHE: KOJUJIEKLHS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsAH, KOJUIeKIUs «IIpumepsl 3alMTHBIX MPUCHOCOOTIEHHUN Yy
KUBOTHBIX», MOZeNb «OCHOBHBIE HAIpaBICHUS JBOJIOLMWY, 00BEMHAS MOJIETh
«CTpOeHre roJIOBHOTO MO3T'a IIO3BOHOYHBIX.

buoreorpapuueckas kapra wmupa, KouleKuus «@POpMbl COXpPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pAacTeHMi», wMonaenb anmiukauusa «llepexpéct
XpOMOCOM», BIIaKHble Tmpenaparbl «Pa3BuTue HacekoMoroy», «Pa3Butue
JSATYUIKW», MUKpompernapat «/Ipo3oduna» (Hopma, mytanuu (pOpMbl KPbUIBEB U
OKPACKH TeJa).

JlaGopaTopHble U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas padora Ne 1. «CpaBHeHue BUIIOB TO MOP(HOIOTHUYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OmnucaHue MpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3sBUTHE KM3HHM HA 3em.ie.

JloHayuyHble TpEICTaBICHUS O 3apOXKJIECHUU >KU3HU. HayuHble runoress
BO3HMKHOBEHHUS JKM3HM Ha 3emje: abhoreHe3 W MaHCIepMus. XUMHYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYECKHX.
DKCneprUMEHTAIBHOE MOATBEPKICHUE XUMHUUYECKOU 3BoJtolMK. HadanbHble Tamnsl
ouonornyecko sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHHE MPOTOKJIETKU. llepBble KJIETKM U WX 3BOJIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paM U nepuoaam. Karapxeit. Apxelickas u
npotepo3oiickas dpbl. [laneos3olickas spa u €€ MEpHOIbl: KEeMOPHUICKUM,
OPAOBUKCKHH, CHITYPUNCKU, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

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

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



XapakTepucTUKa KiIMMaTa M TeoJIOTUYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOTO MHUpPa. ApOMOpP(O3bl y pacTeHUH H
KUBOTHBIX. [TosiBIIEHME, paclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHUpa Kak OTpakeHHe 3BOJIONUU. 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.

JBwxymue  cunbl  (pakropbl) — aHTpomoreHe3a.  HacnencrBenHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 JKHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenosek npsmoxomsmmi, YenoBek HeaHaepTranbCKui, Yenmosek
pasyMHbIii. Haxoaku uCKOmaeMmbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAHSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJIBILIME  pachl:  €BPOINEOMIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioujHas  (9KBaTOpuajbHas),  MOHIOJIOMJHAS
(a3maTtcko-amepukaHckasi).  UepTel  MPUCHOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHMSAM CYIIECTBOBaHMs. ENMHCTBO uenoBedeCKUX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoONMHEUHON cHUCTEMEI», «Pa3BuTHE
opraHudeckoro wMupa», «PacturenpHas kietka», «KuBOTHasg  KiIeTKay,
«IIpokapuoTtnueckas kierka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHpay,
«CpaBHEHHE AaHATOMUYECKUX YEpPT CTPOCHUS YEIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa NaJICOHTOJOTMYECKHUX HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeJIoBeKay», «/lpeBHeuune mroam», «peBHue moam», «llepsbie
COBPEMEHHBIE JTIOJN», «HeroBeduecKkue pach».

O6opynoBanue:  Mymsku — «l[IpoucxoxxaeHnue — 4yenoBeka»  (OKOCTBI
aBCTpPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAHBOHIIA), CIEMKU WIH
M300pKEHHUSI KAaMEHHBIX OpPYIUN TIEpPBOOBITHOTO 4YeJIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TeOXpOHOJoTHYecKas TaOnuma, KoJuleKiusa «Dopmbl
COXPAHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTEHUIN».

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

[TpakTrueckas padora Ne 1. «/3yueHue UCKOMaeMbIX OCTATKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



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

Tema 3. Opranu3Msbl U OKpYysKaolIas cpeaa.

DKOJIOrus KaK HayKa. 3ajau U pa3fesbl SKOJIOTUNA. METOIbI KOJIOTHYECKHUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckre (aktopel. Kiaccudukamuss 3KoJIOTHUYECKHX (PAKTOPOB:
abnotuyeckue, OWMOTHYECKHME M AaHTPOINOTeHHble. JleMCTBHE HKOJIOTMYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopHI. Bunnl OMOTHYECKUX B3aUMOCHCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIN3M,
HEUTpau3M. 3Hauy€HUE OMOTHYECKHX B3aMMOACHCTBUM Uil CYLIECTBOBAaHUSA
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKM nNomyasiuquu. OCHOBHBIE IOKA3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJIALMH U €€ PeryIIsiusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkens.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emumy, «Cpeasl 0OUTaHUS
opranu3zMoBy», «@Portonepuoauzm», «llomynsauny, «3aKOHOMEPHOCTH pPOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30pUU-TyPenbkuy, «IIumieBbie nenm».

JlaGopaTopHblie M NpakTUHYecKUue padoThbl:

JlabopaTtopnas padota Ne 3. «Mopdonorudaeckue 0COOEHHOCTH PACTCHHUN U3
Pa3HbIX MECT OOMTAHUS.

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 IKOJI0rMYECKHE CUCTEMBI.

CooO1iectBO Oopranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mmmeBas). Bunmbl-momuHantel. CBsizu B
OHOLIEHO3E.

Okonoruyeckne cuctembl (dKocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreornieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: MPOAYLIEHTHI,



KOHCYMEHTHI, penyleHTbl. KpyroBOopoT BEHIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muieBbie) YPOBHU JKOCUCTEMBI. [luimeBble IemMd W CETH.
OcCHOBHbBIE MOKa3aTeIM HKOCHUCTEMBI: OMoMacca, MPOAYKIHUS. IKOJIOTHYECKHE
nupamMubl: TPOAYKIMH, YHMCIEHHOCTH, Ouomaccel. CBOWMCTBAa 3KOCHCTEM:
YCTOMYMBOCTD, CAMOpETYJIsALMs, pa3BuTue. CyKieccus.

[TpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03€p M PeK. DKOCUCTEMA XBOMHOIO
WJIM [IAPOKOJINCTBEHHOIO JIECA.

AHTpOMOre€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coCTaB U CTPYKTypa
ouoceprr. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Ouochepsl Kak
robaibHOM 3KocucTeMbl. [[uHamMHueckoe paBHOBECHME W OOpaTHas CBSA3b B
ouocdepe.

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

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOI€HHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHBIE IKOIOTHYECKUE TTPOOIISMBL.

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

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llemu mnuTanusy, «IKOJOTUYECKAS MHPAMHUIIAN,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO JIeCay, « IKOCHCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIECHHBIE  BO3JACUCTBUS HaA IIpupoAy», «BaxueWmme HCTOYHUKHU
3arpsiI3HEHMS BO3JyXa W TPYHTOBBIX BOA», «llouBa — Ba)kHEWIIash COCTABIISIOIIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «IlapaukoBsiii 3GdexT», «DaKkTophI
paJMOaKTUBHOTO 3arpsisHeHus Ounocdeprb», «OOmas crTpykrypa Ouochepsn,
«Pacmipoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepona B 0uocdepe», «KpyroBopoT azoTa B IpUpoIe».

OobopynoBanue: Mojaenb-anmnkKanus «Tunuuaeie OMOLEHO3B», Tepbapuit
«PacTtutenbHbie co00IIecTBaY, KoJUIeKIuu «broienosy, «Bpeaurenn BakHEHITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIUM PACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTMYECKHUM TpYIIaM OJHOTO BHUIA,



Kpacnasa knura Poccuiickoii ®enepannu, u300paXeHUs] OXpaHSAEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBnMBaKOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOGHHs OOy4alolIMMUCS IPOrpaMM  CpEAHEro oOIIero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYyYaIOIIUMUCS POCCUMCKOMN
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 M CIIOCOOHOCTh OOYYarOIMXCsl PYKOBOJICTBOBAThCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, TMPHUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUsI, HAJIW4YUE DKOJOTHYECKOTOo IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamera «buonorus» nocTuUraroTcs B
€UHCTBE Y4YEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U Ty XOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHUHATHIMU B OOINECTBE MPaBHJIAMH W HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUS M
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH IMIO3UUMM JIMYHOCTH, MATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YETIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XEHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY HACIEAUIO H
TPpAAUIHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Npupoae u
OKpYKaroLIEn cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOITUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILECCE pPeaar3allii OCHOBHBIX HaIpaBIICHUM
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMN 00YYAIOMErocss Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3374, BBHINOJTHEHHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, MO3HABATEIBHBIX M HCCIENOBATEIbCKUX 3aJad, YBAKHUTEIHHOTO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB IMpPH OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON UJIEHTUYHOCTH,
NaTpuoTU3Ma, YBAOXKEHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH MEpEN
Ponunoil, ropmoctu 3a CBOM Kpau, cBOO PoIuHY, CBOW A3BIK U KYJIBTYpY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIIEHUE K TPUPOJTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHEe OWOJOTMU, TOHMMAHHUS 3HAYEHUs OWOJOTUM B TO3HAHUHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyh0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYHUBOTO OyAYIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTEIISIM, CO3/JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAHHE YMOIIMOHAIILHOTO BO3/ICUCTBHUS )KUBOU NPUPOBI U €€ LICHHOCTH;

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

5) ¢pusuyeckoro BoCHUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOIMOHAIBHOIO (JIATONOTYyYHsI:

NMOHMMAaHUE W pealh3alus 3I0pOBOro U 0Oe3omacHoro oOpasza >KU3HU
(3mopoBOE€  TUTaHWE, COOJIIOJICHWE TUTUEHUYECKUX MpaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHObIXa, pEryJsipHas Qunyeckas
aKTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I1[EHHOCTU TMPAaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3[0POBbIO U KU3HU JTIOJICH;

OCO3HAHUE MOCHEACTBUN U HENPUITHS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JI00HUE;

FOTOBHOCTh K AKTUBHOW JAESATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HMHTEpEeC K pa3iMuHbIM cepam mpodeccuoHaIbHON ACSTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu U peasu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHMIO W CaMOOOpa30OBaHHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTNYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TMPUPOJAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIMICHUE YPOBHSA OKOJOTHYECKON KYyJIbTYphl: TPHOOPETCHHE OMBITA
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEIBI;

OCO3HaHME TJ00AIBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOJIeM M MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpPETacMble TPU HM3YYCHHH OHOJOTHUU
3HAHUS W YyMEHUS TPU pEHICHUU TMPoOJeM, CBSI3aHHBIX C PAIMOHATBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  MOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE JEHUCTBUM, MPHUHOCAIIMX Bpel  OKPYKAIOLIEU
IPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJIMYUe Pa3BUTOrO SKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UIMU B TO3HABATEIIbHOW, KOMMYHHUKATUBHOM M COLUAAIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU AEATEIBHOCTH YKOJIOTHUECKON
HaIlpaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

C(pOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPaKTUKH, OCHOBAaHHOIO HA JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJHUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOW KYJIBTYpbl KAaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHWe chneruduKd OWOJIOTMM KaK HayKH, OCO3HaHHUS €€ poJih B
(GOpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIETOCTHOIO
NpeACTaBlIeHus 00 OKpY)KaroUIeM MHpE KaK O €IMHCTBE NPHUPOIbI, YEJIOBEKa H
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUu MpoliIeM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH AJII COBPEMEHHOW LMBWJIM3ALNU:
oOecrieyeHusi HOBOIO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3IaHHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MpOOJIEMBbI  Pa3BUTHS
4eJI0BEYECTBa, MIOMCKA MyTel BbIXO/a U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOIeM U
o0ecrieueHusi Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOrMYECKUX 3HAaHUH B LEIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH OOydaroImuxcs, GopMHpyeMOi
IIPU U3y4YEeHUH OMOJIOTHH;

MMOHMMAHHUE CYHIHOCTH METOJIOB ITO3HAHMS, UCMOJb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJb30BaTh I[IOJIydaeMble 3HAaHUS [UIsl aHalu3a M
OOBSICHEHMSI SIBICHUM OKPY)KAIOIIEr0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUSI IOCTOBEPHBIX BBIBOJOB;

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

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M UCCIEN0BATENBCKYIO NEITEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTHP K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHUN IO OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysbTaTbl OCBOCHHUsS yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble s (OpMHpOBaHUS MHUPOBO33PEHUSI OOYyUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHBIE MOHSITHS, OTPaKaroIIHe
LEJIOCTHOCTh HAy4YHON KapTHHBl MUpa U CHEUM(UKY METOAOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHLIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCJeIOBaHUE,  HAONIOJIEHWe,  HU3MEPEHHE,  JKCIEPUMEHT U JIPYTUX),
yYHUBEpCalbHble Yy4YeOHbIe JeWCTBHS (TIO3HABaTEIbHbIE, KOMMYHHUKAaTHUBHBIE,

pEryJsiTUBHBIC), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥ COI[MAJIBHOW KOMIETEHIIMM OOyYarouiuxcsi, CHOCOOHOCTb
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKME 3HAHMS M  yHUBEpCalbHble ydyeOHblE JIEWCTBHUS B
ITO3HABATEJILHOM U COLMAJIbHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHUS MPOrPaMMbl CPEIHEro OOLIETOo
00pa30BaHUsI JOJKHBI OTPAXKaTh:

OsBiagenue YHHBepCAJIbHBIMH y4eOHBIMU NM03HABaTeJbHbIMH
NEeHUCTBUSIMM:

1) 6a30oBble JJOrHYecKHe JAeiCTBHUSI:

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

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUW TPUEMBI JIOTMUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUsI, KJIaccupuUKaIi, 0000IIEeHN ), PACKPHIBATH CMBICI
OMOJIOrMYECKUX MOHATHM (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATD
CBSI3U C IPYTUMU MTOHATHUSAMU);

ONpENENATh LEAu AEATENbHOCTH, 33a7aBas MapaMeTpbl W KPUTEpUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTH C TIOCTABJICHHBIMU LEISIMU;

UCIT0JIb30BaTh OMOJOTUYECKUE MOHATHUS 111 OObsICHEHUS (PAKTOB U SIBJICHUI
KUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYX AEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, 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€  MPOTHUBOPEYMI  Pa3HOrO  pojJia,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHHS NPOOJEMBbI C YY4ETOM aHajau3a MMEIOIIHUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
EJISIM, OILICHUBATh PUCKHU TOCIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh U  BBIIOJHATH paboOTy B  YCIOBUSIX  pEalbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE [TPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeiiCTBHUA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEA0BATENBCKON U MPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOUCKY METOJIOB PELICHUS TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONb30BaTh PA3MYHBIE BHUJABI ACSITENLHOCTH MO TMOJYyYEHUIO HOBOTO
3HaHWS, €ro WHTEepIpeTalnd, NPeoOpa3oBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YHCIIEC TIPU CO3AAHUN YUE€OHBIX M COITUAIBHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMUA U METOJIaMU;

CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHbIE 337aud B 00pa30oBaTEIbHOU
TESITEIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Yy €€ pelIeHMs,, HaXOAWTb apryMEHThl JJIs JI0Ka3aTeIbCTBa
CBOMX YTBEP:K/ICHUH, 33/1aBaTh [1apaMeTphl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJaddl  pPe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISITh LI€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPEIY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATENIBHYIO M MPAKTUUYECKYIO OOJIACTH
KHU3HEICSITEbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WJIEH, TMpeJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE AIbTEPHATUBHBIE PELICHMS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaIMU (TeKCTe yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIPaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JOaHHBIX, B VHTepHeTe), aHAIU3UpOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM IIPEACTABIICHUS, KPUTHIECCKHU OIICHUBATH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckoit MHGOpPMAIIUU, HEOOXOIUMON ISl BHIMIOJHEHHS YUEOHBIX
3azay;

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

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMalIbHYI0  (opMy  mpeacTaBieHUs
Oounonornyeckor uHbopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBAa mpu paboTe ¢
Ovonornyecko HHPOpMaLUEH: TPUMEHSATh XUMHUUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUe 3HaKW W CUMBOJIBI, (OpMysbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACcTO3HAaBaHWS W 3alWUTHl  WH)OpMaIuwy,
uH(OPMAITMOHHON O€301TaCHOCTH JIMYHOCTH.

OBiaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) obmenume:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMol TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMou
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA APYTMX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMSTYAaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh Pa3JMYHBIMH CIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh
HaMEpPEHUs IPYTUX JIFOJIeH, IPOSBIATh YBAKHUTEILHOE OTHOIIEHHE K COOCCETHUKY
U B KOPpEKTHOU Popme HopMyIupoBaTh CBOM BO3PAKEHUS,;

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

2) COBMeCTHAas eSITeJIbHOCTh:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHON M WHJMBHUIYyaTbHOU
paboThI U pelIeHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS TP PEUICHUN YU4eOHOU 3a1a4u;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBHA C Y4E€TOM OOIUX
MHTEPECOB U BO3MOKHOCTEH Ka)I0ro YieHa KOJIJICKTHUBA;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH 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 pe3yNbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

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

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMH PeryJATHBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JJI BBIABICHUS NpoOJIeM U HX
pEILICHUs B dKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

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

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIIATH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJATh IUJIaH pEIICHHs NpodsieMbl € YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTEHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HaHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOM JpyAHULIUU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTyalUsM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMM  ITIO3HABATENBHOM  peQUuieKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUA M MBICIHUTEIbHBIX MPOLUECCOB, HX PE3YyJIbTAaTOB H
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI pedIieKCUM N7l OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATh PUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUSA 10 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IPU AaHAIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CedsI M IPYTrUX:

IPUHUMATh ce0sl, TOHMMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI W apryMEHTBl JPYIMX IIPpH AaHAINU3E pe3yJIbTaTOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € TO3ULMH JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpammel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpUYecKue Jjsl yueOHoro npeamera «bruonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUI MO OCBOCHHIO, UHTEPIIPETALIMN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JESATENBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS U
IPUMEHEHUIO 3HAHUM B pa3jIMUYHBIX y4eOHBIX CUTyalUsiX, a TaKKe B peasbHbIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorumedl. B mporpamme npeameTHbIe
PE3yNbTATHl IPEACTABIIECHBI IO FOJIaM 00y4YEeHHUSI.

[IpenmeTHble pe3ysbTaThl OCBOEHUA ydyeOHOro npenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJH OMOJIOTUU B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OWONOrUH, (YHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA ISl pELICHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJEp)KaHHWE OWOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BeEIIeCTB U MpeBpallicHue
HHEPrUm), TOMEOCTa3 (CaMOpEryJyslus), ypOBHEBAasT OpraHU3alMsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHNE (PENPOLYKIMS), HACIEACTBEHHOCTh, N3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TeOopuH (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTtenuil H. 1. BaBuiioBa), onpenensars rpaHUlIbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METO/IaMU HAYYHOI'O ITO3HAHUS B OMOJIOTMH: HAOIIOIEHUE U
ONMCAHME XKUBBIX CHUCTEM, IPOLECCOB U SBJICHWM, OpraHU3alMs U IIPOBEICHUE
OMOJIOTMUECKOTO  DKCHEPUMEHTA,  BBIIBWJKEHUE  THUIIOTE3bl,  BBIBICHHUE
3aBHCHUMOCTH MEXAYy HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE TMOTYyYEHHBIX



pE3yJbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (OTOCUHTE3A,
IUIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHUS, WHAUBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME MPUMEHATh NOJYyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IPOLECCOB U SIBJICHUMU, JJIS1 MPUHATHS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOM
XKU3HH C LEeJIpl0 obecredeHus: 0e30lacHOCTH CBOETO 3I0pPOBbS U 310POBbS
OKpPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaOIIEH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOIb30BaHUS JOCTHKEHUI
COBpEMEHHOU Ouonornu U OMOTEXHOJOTMH A palMOHAIbHOIO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pelaTh DSJIEMEHTApHbIE TEHETUYECKHME 3ajlayd Ha MOHO- U
TUTHOPUIHOE CKpEUIMBaHUE, CLEIUIEHHOE HACIEIOBAaHUE, COCTABJISATh CXEMBbI
MOHOTHMOPHUIHOTO CKPEIIMBAHUA JUIsl TPEICKa3aHUs HACIEIO0BAaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JAOOPATOPHBIE U MPAKTUYECKHE padOTHI, COOJIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLCHMBaTh M HUHTEPIPETUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeiCcTBa MAacCOBOM MH(pOpMAIMH, HAyYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mass 6MoIOTHYECKYI0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN arrapaT OMOJIOTUH.

[IpenmeTHble pe3ysbTaThl OCBOEHUA y4yeOHOro mpeamera «buonorus» 6 11
K1acce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKUX U
3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOIMM, (PYHKIIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 33/a4;

YMEHHE PACKpbIBaTh COJEp)KaHHWE OUOJIOTMYECKUX TEPMUHOB U TOHSATHUI:
BUJI, TOMYJISALUSA, TeHO(OH/, SBOMIONMS, IBIXKYIIUE CUIIbI ((haKTOPbI) 3BOIIOIMH,
IPUCIIOCOOTIEHHOCTh OPraHM3MOB, BHJI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPBI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIEHThI, IICMU  IMHUTAHHS,
AKOJIOTHYECKas TpamMua, OnoreoreHos, ornocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHe Teopuu (dBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxoncrtea K. M. bapa, uepenoBanusi riaBHBIX HalpaBiICHUN U
nytei aBomoruu A. H. CeseproBa, yuenus o 6uocdhepe B. M. Bepuaackoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAO0/IeHHUE U
OMMCAHHE YKUBBIX CHUCTEM, MPOILECCOB M SBJICHWM, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKIY HWCCICAYEeMBbIMH BEIUYMHAMHU, OOBSCHEHUE TOJTYYCHHBIX
pPE3yNBTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUH W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBbIE MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHIOB, TMOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOI0 OTOOpa, BUJI000pa30BaHUsI, MPUCIIOCOOTICHHOCTH
OpPraHU3MOB, JIEWCTBUS HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBbI, MEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMax, AHTPOMNOTEHHBIX HW3MEHEHHH B
HPKOCHUCTEMAX CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE TPUMEHSTh MOJYyYEHHbIE 3HAHUS /I OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUSA NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KHU3HU C Lenplo olecriedeHuss Oe30lacHOCTH CBOErO 3J0POBbsi U 3/I0POBbS
OKPY’KaOIIUX JIFO/IeH, COOTIOICHISI HOPM TPaMOTHOTO MOBEACHUS B OKPYXKAIOIICH
IPUPOJTHON cpene, TMOHUMaHHE HEOOXOTUMOCTH WCIOIB30BaHUS JOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH ISl PallHOHATBLHOTO MPUPOI0TIOJIb30BAHUS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/7a4d, COCTABISATH CXEMbI
MepeHoca BEIIEeCTB U DHEPTUM B IKOCHUCTEMax (LIeTH MUTaHus);

YMEHHUE BBINOJIHATh JA0OpPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHUBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  I[JIOOANbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mas 6noIoTHYecKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSATUIHBIN arrapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne /it HanMmeHoBaHue pa3ienioB U TeM MPOrpaMMbl KomraecTso acos IJICKTPOHHBIE (H(POBEIC)
Bcero KouTtponbHbie paboTEI IMpaxTHyeckue padboTs! O6pa3OBaTeJ'H:HI>IC peCypCBl
1 Erono AK HAVKA 5 bubnunoreka [JOK
HOTOTHA KaK Hayk https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBI U X OpraHu3anus 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
. Bbu6nunoreka IJOK
3 XUMHUUYECKHH COCTAB U CTPOCHHE KIIETKH 8 1 0,5 https://m.edso0.ru/7f41c292
Bbu6nuoreka IJOK
4 Ku3HEICATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOXeHME U HHANBUAYAIbHOE PA3BUTHE 5 05 Bbub6nunoreka IJOK
OpPraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 HacnencrBeHHOCTE M H3MEHYMBOCTH OPraHU3MOB 8 1 Eubmiorexa HOK
A P https://m.eds00.ru/7f41c292
bu6mmoreka IJOK
8 Cenekuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH | 3 hitps://m.edso0.ru/7f41c292
bubmuorexa IIOK
9 Pesepsroe Bpems 1 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 4p/24



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

Ne ni/m HaumeHoBaHue pa3jiesioB U TeM KoJsmn4yecTBo 4yacoB DJIeKTPOHHbIE
MPOrpaMmabl Bcero Kourpoabubie | IIpaktudeckue | (uudposbie)
padoThbI padoTbl o0pa3oBare/IbHbIE
pecypchl
1 DBOJIIOUOHHAS OUOJIOT U 9 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3nukHOBEeHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmmoreka [JOK
3emuie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXKaroias cpeia 5 0.5 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 3KOJOTHUSCKHE CHCTEMBI 9 0,5 bubnuorexa [{OK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 5 pabor (2.54)



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

10 KUIACC
Ne n/m Tema ypoka KounyecTBo yacoB Hara JJIeKTPOHHBbIE
Bcero | Kourtpoabuble | IIpakTuyeckue | HM3y4eHusi | HuppoBLIE
padoThI padoThI o0pa3oBaTe/bHbIE
(1acoB) pecypcebl
1 buosiorus B cucremMe Hayk. 1 bubnuorexa [JOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
2 MeTo/1bI TO3HAHUS KUBOM IPUPOIBL. 1 bubmuorexa [JOK
https://m.eds00.ru/863e6122
3 buosorn4eckne CUCTEMBI, TIPOIECCHI M UX 1 bubnuorexa [JOK
U3y4eHHe. https://m.eds00.ru/863e6564
4 XUMHYECKHIA COCTaB KIETKU. Bona u 1 bubmuorexa [JOK
MUHEpaJIbHBIC COJH. https://m.edso0.ru/863e674e
5 OpraHuyeckue BEIecTBa KICTKH. 1 bubnuotexa [JOK
VYraesoapl. JIunusl. https://m.eds00.ru/863e6b72
6 Opranuyeckue BelecTsa KieTku. benku. 1 bubnnoreka [JOK
CoctaB 1 cTpOeHUE OEIIKOB. https://m.eds00.ru/863e6b72
7 depMeHTBI — OHOJIOTHYECKHE 1 0,5 bu6mmnoreka [JOK
karajau3aTopsl. JJaboparopHas padota Ne https://m.eds00.ru/863e6870
1: «3yueHue KaTaauTHIEeCKOU
aKTUBHOCTH (epMEHTOB (Ha mpHMepe
KaTayiasbl)».
8 Hyxnennosbie Kuciotsr. ATO. 1 bubnmnoreka [JOK
https://m.eds00.ru/863e6d5c
9 HicTopust 1 METOIBI M3YUEHHUS KIIETKH. 1 bubmuoreka [JOK
Krnerounas teopwusi. https://m.edso0.ru/863e6e88
10 Krnertka xak 1enocTHas )uBas CUCTEMA. 1
11 CrpoeHue 3yKapHOTHYECKOM KIETKH. 1 0,5 bubmuoreka [JOK
JlaGoparopHas padota Ne 2: «3yuenue https://m.eds00.ru/863e6ff0
CTPOEHUSI KJIETOK PACTEHUIL, )KUBOTHBIX U https://m.edso00.ru/863e716¢
OakTepHii 10T MUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIPEIapaTax 1 UX OIHCAHUE.



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
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12 Oo6wmeH BertiecTs, nin Metadbonmsm. K.P. bubnuoreka [JOK
https://m.eds00.ru/863e766¢

13 DHepreTuueckuii 0OMeH B KJIETKE. bubmuorexa [JOK
https://m.eds00.ru/863e7c98

14 [Tnactudyeckuii 0OOMEH B KIIETKE. bubmmoreka [JOK

dotocunTe3. XeMOCHHTE3. https://m.edso0.ru/863e7aae

15 [Tnactudyeckuii 0OMEH B KIIETKE. bubmmoreka [JOK

buocunTes Oenka. https://m.edso0.ru/863e7dc4

16 I'eHeTHYECKMI KO M €r0 CBOMCTBA. bubnuorexa [JOK
https://m.edsoo.ru/863e796e

17 Heknerounbie GOPMBI JKU3HU — BUPYCHI. bubmunorexa [JOK
https://m.edso00.ru/863e796e

18 JKu3HEHHBIH UK KIETKH. Jleenne 0,5 bu6mmorexa [IOK

kIeTku. Muto3. JlabopatopHas padoTa Ne https://m.edso0.ru/863e7540
3: «HaOnroneHne MUTO3a B KIICTKaX

KOHYHMKA KOPEILKA JIyKa Ha TOTOBBIX

MHKpOIIpENapaTax».

19 Meiios. bubmuorexa [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e

20 @DOopMBbI pa3MHOKEHHUS OPTAHH3MOB: bubnmnoreka [JOK

Oecrosioe 1 MOJIOBOE. https://m.edsoo.ru/863e7f4a

21 OOGpa3oBaHue 1 Pa3BUTHE MMOJIOBBIX bubnuotexa [JOK

KIeTOK. OIUIOIOTBOPEHHE. https://m.eds00.ru/863e81b6

22 WunuBrayanbHOE pa3BUTHE OPTaHU3MOB. bubnuotexa [JOK
https://m.eds00.ru/863e8436

23 I'eHeTHKa — HayKa O HACJIEACTBEHHOCTH H bu6mmoreka [JOK

W3MEHYUBOCTH. https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEIOBAHUSI bubnmoreka [JOK
npU3HaKoB. MOHOTHOpHTHOE https://m.eds00.ru/863e8878
CKpEIIMBaHHE.
25 JurubpuaHoe CKpeInuBanue. 3aKoH bubmuorexa [JOK
HE3aBHCHMOTO HACJIEOBAHNS IPU3HAKOB. https://m.edso0.ru/863e89a4

26 CrierieHHOE HaClIeIOBaHUE TPU3HAKOR. bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

27 I'enetuka nona. Hacnenosanue bu6mmoreka [JOK



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
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IMPU3HAKOB, CIICTIJICHHLIX C IMOJIOM.

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

28 WsmenunBocTh. Henacnencreennas 1 bubmuorexa [JOK
U3MEHYHBOCTb. JlabopatopHast paboTa: https://m.edso0.ru/863e8efe
«Mzyuenne MoauQuKanOHHON
U3MEHYHMBOCTH, IOCTPOCHHE
BApPHAIIMOHHOTO PsiJia U BAPHAILIMOHHON
KpUBOI».

29 Hacnencreennast '3MEHYHBOCTD. 3aKOH 1 bubnuorexa [JOK
TOMOJIOTHYECKUX PSIOB B https://m.edso0.ru/863e8efe
HacjieAcTBeHHOM n3MeHunBocty H. 1.

Basuiosa.

30 I'eneTrka uenoBeka. [IpakTuueckas 1 0,5 bubmunorexa [JOK
pabota: «CocTaBJeHHE U aHAIH3 https://m.eds00.ru/863e8d78
POJIOCIIOBHBIX YETIOBEKAY.

31 IIpomexxyTouHast aTTecTanusl. 1

32 CenexIys KaK HayKa M POIIECC. 1 bubmuoreka [JOK

https://m.edso00.ru/863e9214

33 MeTop! U TOCTHKECHUS CETICKINH 1 bubnuorexa [JOK
pacTeHMi U KUBOTHBIX. https://m.edso00.ru/863e9214

34 BrortexHomorus Kak oTpacib 1 bubmuorexa [JOK
HPOU3BO/ICTBA. https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4paboTel/ 24

I[TPOTPAMME
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11 KIIACC

Nen/m | Tema ypoka KoJsinyecTBO 4acoB Hdara JJIeKTPOHHBbIE
Bcero Kourpoabubie | IIpakTtuyeckue | H3y4yeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 bu6mmoreka [IOK
https://m.edso0.ru/863ea20e
2 Ucropus pa3BuTus npeacTaBieHU 1 bubnmoreka [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
3 MukposBorOIUs 1 bubnuorexa [JOK
https://m.edso0o.ru/863e9cle
4 [Tomynsimus kak seMeHTapHas 1 0.5 bubnnorexka [JOK
eQUHULIA BUIA U DBOJIIOLINH. https://m.eds00.ru/863e99c6
JlaboparopHuas pabota Ne 1
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUYECKOMY KPUTEPHUIOH
5 JIBuoKymIye cuibl (3JeMeHTapHbIe 1 bubnunoreka [JOK
(haKTOpBI) SBOTIOLNH https://m.edsoo.ru/863e9da4
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 bubnuotexa [JOK
https://m.edso00.ru/863e9ed0
7 Pe3ynbTathl 3BOJIONUN: 1 0.5 bubmmoreka [JOK
IPUCIIOCOOIEHHOCTh OPraHU3MOB U https://m.edso00.ru/863e9fde
BH1000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MIPUCIIOCOOJICHHOCTH OpPTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKkTepay»
8 Hamnpasnenus u nmytu 1 bubmuorexa [JOK
MaKpO3BOIOLHH https://m.edso00.ru/863e9cle
9 Heob6patumocTs 3BOIIONINN 1
10 Wcropus xu3Hu Ha 3emiie 1 METOAbI 1
e€ U3y4eHus
11 ['unoTe3sl MPOUCXO0XKACHUS KU3HU 1 bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
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12 PazButue xu3HM Ha 3eMIie MO IpaM U bubnuoreka [JOK
IepUoJIaM https://m.edsoo.ru/863ea6be
13 OCHOBHBIE ATAIIbI PBOJIOLAN 0.5 bu6mmoreka [JOK
PacTUTEIBHOTO U )KUBOTHOI'O MHpA. https://m.edsoo.ru/863ea8hc
[TpakTrueckas padora Ne 1
«M3ydyeHnne nCKOnmaeMbIX OCTaTKOB
pacTeHMii U KUBOTHBIX B
KOJIICKITHSIX )
14 CoBpeMeHHasl cucTemMa bubmuorexa [JOK
OpraHN4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) bubnunoreka [JOK
https://m.edsoo.ru/863eac2c
16 JBwxymiue cuitbl (PaKTopsl) bubnuorexa [JOK
AHTPOIIOr€He3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH IBOJIOLNH
YeloBeKa
18 YenoBeueckue packl ¥ PUPOIHbBIE bubnnorexa [JOK
ajanTalyy 4ejIoBeEKa https://m.edsoo.ru/863eaea?2
19 DKOJIOTHS KaK HayKa
20 Cpenpl 0OUTaHUS U HKOJIOTHYECKUE
(hakTopbl
21 AbuoTtnueckue HhakTopsl. 0,5 bu6nuoreka [IOK
JlabopaTtopHas padota Ne 3. https://m.edsoo.ru/863eafec
«Mopdomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
22 buotnueckue GakTopsr bubnmoreka [JOK
https://m.edso0o.ru/863eb10e
23 DKOJIOTUYECKHUE XapaKTEPUCTUKU 0.5 bubnuorexa [IOK

nonyisituu. [Ipaktudeckast pabora
Ne 2 «[Toacuét IIoTHOCTH
TTOMYJISIIIIA Pa3HbIX BUJIOB

https://m.edso0.ru/863eb348



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

pacTeHuI»

24 Coo0riecTBa OpraHu3MOB — 1
970001 (S35 (0X]
25 DKOJIOTHYECKUE CUCTEMBI 1 bubnmoreka [JOK
(2KOCUCTEMBI) https://m.edso0o.ru/863eb46a
26 OCHOBHBIC TIOKA3aTeId YKOCUCTEMBI. 1 bubmuoreka [JOK
DKOJIOTUYECKUE MUPAMUJIBI. https://m.edso00.ru/863eb46a
CoiicTBa 3xocucreM. Cykueccust
27 [IpupoiHbIE S5KOCUCTEMBI 1 bubnuorexa [JOK
https://m.edso0o.ru/863eb5fa
28 AHTpPONIOTreHHbIE IKOCUCTEMBbI 1
29 buocdepa — rnobanpHas 1
9KOCHCTEMA 3eMIIU
30 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1 bubnuorexa [IOK
ouocdepbl https://m.edsoo.ru/863ebb5e
31 YenoseuecTBO B Onocdepe 3emiu 1 bubnunoreka [JOK
https://m.eds00.ru/863ebd16
32 CocymiecTBoBaHUE IPUPOJIBI U 1
YeJI0BEYeCTBA
33 [TpomexxyTouHas arTecTauus B popme 1 bubnuorexa [JOK
KOHTPOJILHOH paboThl https://m.edsoo.ru/863ebale
34 O606menue Tembl «CoodIecTsa u 1
SKOJIOTHYCCKUE CUCTEMBID»
OBIIEE KOJIMYECTBO YACOB I10 34 5 pabor,2.5 4.

ITPOTPAMME



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