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IMMOACHHUTEJJBHAS 3AITNCKA

Ilpu pa3paboTke nporpamMmbl MO OHUOJIOIHH TEOPETHUYECKYIO OCHOBY A
onpefieNieHus MNOAX0A0B K (DOPMUPOBAHUIO COAEPXKaHHS Y4deOHOro mpeaMeTa
«buonoruws» coctaBund: KoHUenTyanbHble nonoxenus DOIOC COO o
B3aMMOOOYCJIOBJACHHOCTH IIeJieH, = cOIepiKaHMdA, pe3yIbTaTOoB OOy4YeHHS U
Tpe6OBaHHUil K YPOBHIO IIOATOTOBKH BEITYCKHHKOB, MOJIOXEHHS 00 OOHIMX LENIIX U
NPUHIHIAX, XapaKTEPH3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeHero
obmiero oOpasoBaHus B Poccuiickoii ®epnepanu, a TaKKe MNONOKEHHS O
cneluduke 6HONOTHH, €€ 3HAYeHWH B NMO3HAHHH JXUBOM NPUPOJLI U oDecedeHuH
CYIIECTBOBAaHUA 4ejioBedeckoro odOmecTtBa. COrMlaCHO HA3BAHHBEIM IIOJOXKEHHAM,
OIpeeieHb! OCHOBHBIE (QYHKIMH ITPOrpaMMEI 110 GHONOTHH U e€ CTPYKTYpa.

IlporpaMmma no OHONOrMM AaéT npeAcTaBieHHe O Ienax, o6 oOIei
cTpaTerud oOydYeHHs, BOCIMTAaHMA H pa3BuTHA OOYyYalOMIMXCA CPeACTBaMH
yueGHoro mpeamera «bHoONOTHA», ompenenseT obf3aTenbHOE TpeIMETHOE
COACpXKAaHMe, €ro CTPYKTYpY, paclpelelieHHe M0 pa3genaM H  TeMaM,
PEKOMEHIYEMYI0 MOCNEAOBATENIBHOCTh U3YUMCHHA YIeOHOrO MaTepHaia ¢ yUETOM
MEXIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBf3ei, JOrMKH o0Opa3oBaTENBHOTO
Mpoilecca, BO3PACTHBIX 0cO0eHHOCTeH 00y4aroIMXCs.

B rmporpamMMe 1m0 OuonoruM TakkKe YUYMTHIBAIOTCA TpeOOBaHUA K
IUIAHHUPYEMBIM JIMYHOCTHBIM, METAlpPeIMETHBIM M TIPEAMETHBIM pe3yNbTaTam
obyyeHHs B (GOpPMHpPOBAaHWH OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEILHOM
HeATENPHOCTH/ y4eOHBIX HeHCTBHM OO0y4alolMXCd IO OCBOEHHIO COAEPKAHHS
OHONOrH4ecKoro 00pa3oBaHus.

B nporpamme no 6uosnorun (10-11 xmaccel, 6a30BbIii YpOBeHB) pealM30BaH
IIPHHIUI [PEEMCTBEHHOCTH B H3yYeHHM OHONOTMH, Onarozaps 4YeMy B HeEi
IPOCMaTpPUBAaEeTCd HAIPABICHHOCT:, HA Pa3sBHTHE 3HAHWH, CBA3aHHBIX C
(OpMHUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHA,  HEHHOCTHBIX
OPHEHTALHI JTHIHOCTH, 3KOJIOTHIECKOTO MBIIMUICHMS, ITPeACTABICHHI O 310POBOM
obpase xu3HH U OEpe)XKHBIM OTHOIIEHHEM K OKPYXXalOLIed NPUPOIHOH cpene.
IToaTroMy Hapsay ¢ U3ydeHHeM OOLIeOHMONIOTHYECKAX TEOpHH, a TakXkKe 3HAHHH O
CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PaHra M CyHHOCTH OCHOBHBIX IIPOTEKAIOINKX B
HHX MPOLECCOB B IMpOrpaMMe no OWONOrHM yJAeleHO BHHMAaHHE HCIIONb30BaHHIO
HOJIyY€HHbIX 3HAHWH B MTOBCEAHEBHON JKU3HH I PELUCHUS NMPUKIIAJHBIX 33724, B
TOM 4YHcHe: MpOo¢HNIAKTHKH HACIEeACTBEHHBIX 3aboieBaHWii 4enoBeka, MEIHKO-
T€HETHICCKOrO KOHCY/IbTHPOBaHHA, 060CHOBaHUS SKOJIOTHYECKH
1ejiecoo0pasHOro NOBEICHHS B OKpYXallledl NpUpOAHON cpene, aHalnk3a
BIMAHHSA XO3AHCTBEHHOH HEATEIBHOCTH 4Y€JOBEKa HAa COCTOSHHE NPUPOAHBIX H



HUCKYCCTBEHHBIX 3KOCHCTEM. Y CHIEHHE BHUMAHHS K IPHKIaJAHONH HATIPaBAE€HHOCTH
yuebHoro nmpeamerta «buosOrHs» MPOJUKTOBAHO HEOOXOAMMOCTBIO OOeCIeueHHS
YCIIOBHH IJi pellieHHs OJHOW M3 aKTyaJIbHBIX 334ay LIKOJIBHOTO OHONOTHYECKOTO
oOpa3oBaHHs, KoTopas mpeanonaraer QopmupoBaHHe Yy  obydarommxcs
CMOCOOHOCTH aJaNTHPOBATHCS K H3MEHEHHAM IUHAMHYHO pa3BHUBAMOLLErOCs
COBPEMEHHOI0 MHpa.

Buonorus Ha ypoBHe cpermero obmero oGpa3oBaHMsi 3aHHMAET BAXHOE
MecTo. OHa obecrnieunBaer QopMHpoBaHHE Y OOY4YarOIIUXCHA NpEeACTaBIeHHH O
Hay4YHON KapTHHE MUpa, pacliHMpsieT U o0oOllaeT 3HAHHUA O XHUBOH NpHpojae, €
OTIHYMTENBHBIX [PU3HAKAX — YPOBHEBOW OpraHM3allidl W SBOJIOLUH, CO3XAET
YyCIOBHMA  JUl: TIO3HAHWS  3aKOHOB XWUBOM  [PHPORBI, (HOPMHpPOBaHHS
¢GYHKUHOHANBEHOH T'paMOTHOCTH, HABEIKOB 37I0POBOr0 M Oe3omacHoro obpasa
XKM3HH, IKOJIOTHYECKOTO MBIILICHUS, IEHHOCTHOI'O OTHOIIEHUA K JKUBOH NPHPOAE
1 4ENIOBEKY.

bonbioe 3HaYeHHe OHONOTHA UMEET TAKXKE 1A PELICHUA BOCIMTATENbHBIX U
pa3sBHBAaIOWIMX 3aza4  cpeaHero o0mero  oOpa3oBaHufA, COLHATU3AIHU
obyvaromuxcs. M3ygenne 6Honoruu obecrednBaeT ycloBUA A4 (OPMHPOBaHHS
MHTEJUIEKTyallbHbIX, KOMMYHHKAI[HOHHEIX M HH(pOPMALMOHHBIX HABBIKOB,
3CTETHYECKOH KYyIbTYphl, COCOOCTBYET MHTErpalMi OHONOrH4eCKMX 3HAHHH C
NpeaCTaBICHUAMH U3 APYTHX y4eGHBIX MpeMEeTOB, B HACTHOCTH, PU3UKHU, XUMHHU
u reorpapuu. Ha3paHHBIE NMOJOKEHHA O IpedHa3HAaYCHHH y4eOHOro mpeamMera
«buonorus» CoOCTaBWIM OCHOBY JMJISi OIpeJieleHds IIOAXOAOB K oTdopy H
CTPYKTYPHPOBaHHK) €ro COAepXaHHsA, MPeACTaBIEHHOIO B IIporpaMMe IO
OHONOTHH.

Otbop conepxanus ydebHoro npeamera «buojorus» Ha 6a30BOM YpOBHE
OCYLIECTBJIEH C MO3ULMH KyJIbTYpOCOOOpa3HOro IOAX0Ada, B COOTBETCTBHH C
KOTOPEIM 00ydaroliecs OO/DKHBI OCBOMThH 3HAaHHS M YMEHHs, 3HA4MMbIC A7d
dbopMupoBaHus OO0IIel KyIbTypbl, ONpEACHAIONIHE AAEKBaTHOES TOBEAECHHE
yeJ0BeKa B OKPYXamollel NmpupojHoii cpexe, BocTpeOOBaHHBIE B NMOBCEAHEBHOM
XM3HM W TpakTHUeckoil nesrenbHocTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHHM
3aHMMAIOT DJIEMEHTHI COAEPKAHUA, KOTOPBIE CIYXKaT OCHOBOH ATk (GOPMHPOBaHHs
OpeACTaBIeHHH © COBpEeMEHHOH eCTECTBEHHO-HAYYHOH KapTHHe Mupa H
LEHHOCTHBIX  OPHEHTALMAX  JHYHOCTH, CHOCOOCTBYIOLIMX  FyMaHM3allHH
OHOJIOTHYECKOTO 00pa30OBaHUs.

CTpyKTypHpOBaHHe coepXaHHUs y4eOHOro MaTepHaja B IPOrpaMMe Ii0
GHONIOTMH OCYLIECTBIEHO ¢ YUYETOM MPHOPUTETHOIO 3HAYeHHs 3HaHuH 00
OTIMYHTENBHBIX OCOOESHHOCTAX XHUBOH APHPOJEI, O €€ yPOBHEBOH OpraHH3allii H
3BoJIfOLMH. B COOTBETCTBHH C 3THM B CTPYKType y4eOHoro npeamera «buonoras»
BBIJIEICHB] CIELYIOIIHE coNepKaTeNabHble TiHNH: «buonorus xax Hayka. MeTonnst



Hay4HOTO Mo3HaHuA», «Knerka kak Guonoruwueckas cucrema», «OpraHusMm Kak
6uonoruyeckas cucrema», «CucreMa W MHOr0O6pashe OpraHHUECKOrO MHpay,
«JBOIIOLHUS XHBOH NPUPOIED», « IKOCHCTEMEI M NPUCYLIHE HM 3aKOHOMEPHOCTH.

Llens usyuyenus yuebnoro npeamera «Buonorus» Ha 6a30BOM ypoBHe —
OBNaJicHue  OOy4YarolMMHCS 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHANBLHOM
OpraHu3alliH JKHBBIX CHCTEM pasHOTO paHra M TNpHOOpeTeHHe yMEHHMI
HCIIONb30BaTh 3TH 3HAHMA MJIS TPaMOTHBIX JACHCTBHH B OTHOLIEHHMH OOBEKTOB
XKUBOH NPHUPO/IB! H PELICHMS PA3IHYHbIX KU3HEHHBIX IPOGIEM.

HocTixenue uenn u3yueHus ydeOHoro npeamera «Buosorus» Ha 6a30BOM
YPOBHE 00€eCIeuYnBaeTCs PELIeHHEM CIEAYIOLLMX 3a/1a4:

OCBOeHHE O00YHalOMMMHCH CHCTEMBI 3HaHHH O OGHONOTHYECKHX TEOPHIX,
YYEHHSX, 3aKOHaX, 3aKOHOMEPHOCTAX, THIIOTe3ax, MpaBUiIaX, CIYXAIIHX OCHOBOM
Ansi (POPMHPOBAHMS NPEACTABNEHHH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METONAaX HAYYHOrO MO3HAHMA, CTPOEHHH, MHOTOOOPA3HH H OCOOEHHOCTAX )KHBBIX
CHCTEM Pa3HOr0O YPOBHS OpPraHM3alUMH, BHIAAIOIINXCA OTKPHITHAX M COBPEMEHHBIX
HCCIEeNOBAHUAX B OMOIOTHH;

(GopMHpoBaHHE Y OGYYalOMIMXCA MMO3HABATENbHBIX, MHTEIEKTYAIbHBIX M
TBOPYECKHX CIOCOOHOCTEH B Ipolecce aHaW3a JAHHBIX O MYTAX Pa3sBUTUA B
OHONIOrHH HAyYHBIX B3TNAJOB, HAEH M MOJAXOJ0B K HM3YUEHHIO JKHBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3alliH;

CTaHOBJIEHHEe Yy oO0ydJalomuxcs oO0mell KynbTypbl, (QYHKIHOHAJIbHOM
rpaMOTHOCTH, pa3BHUTHE YMEHHI OOBACHATH H OLEHHBATH SABJICHHS OKPYXKAIOLIETO
MHpa HBOH IpHPOJBI HAa OCHOBAaHHH 3HAHMII M ONBITA, NOIYYEHHBIX IIpH
HU3yuYeHHH OMOJIOTHH;

¢opMupoBanHe y 00yd4arlOIIUXCsA YMEHHH MIUIIOCTPUPOBATH 3HAYEHHE
OHONOrHYECKUX 3HAaHUH B IPaKTUYECKOH HOEATENBHOCTH YeNOBeKa, pa3BHTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH 1 arpoOHOTEXHONOTHH;

BOCTIMTaHUE YOEeXIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS 4YeJIOBEKOM >KUBOM
OpHPOABI, HEOOXOAUMOCTH GEPEIHOIO OTHOLIEHUS K Hel, cOOMmoAeHHS ITUIECKHX
HOPM TIpH NIPOBeAeHUU OHONOTHYECKHX MCCIIeI0BaHHH;

OCO3HAaHME LIEHHOCTH OWONOTHYECKMX 3HAHHWW JUIS TOBBIIIEHHS YPOBHA
3KOJIOTHYECKOH KYJBTYPHI, 47151 (POPMHPOBaHHSA HAyYHOI'O MUPOBO33PEHHS;

NIPUMEHEHHE NPUOOPETEHHBIX 3HAHUHM H YMEHHH B IIOBCEAHEBHON KH3HH I
OLIeHKH HOCNEeACTBHIL CBOE AeATEeIBHOCTH 10 OTHOLLIEHHIO K OKPYXaIOIleH cpere,
cOOCTBEHHOMY 3J0pOBBIO, O0OCHOBaHHe ¥ cOONIOAEHHE Mep MPOPHIAKTHKH
3aboseBaHU.

B cucreme cpenHero obiero obpazoBaHusa «buonorus», MzydyaeMas Ha
6a30BOM YpOBHE, ABNAETCH 00A3aTeNbHBIM YYEOHBIM IIPEAMETOM, BXOJAIIHM B
COCTaB NPeAMETHOH 00macTH «ECTeCTBEHHO-Hay4YHBIE IIPEAMETRIY.



Jlns u3ydeHust 6MONOruK Ha 6a30BOM ypOBHE CpeaHero obiiero oopasoBaHus
oTBoguTcs 68 yacos: B 10 knmacce — 34 yaca (1 gac B Hegenmw), B 11 knacce — 34
gaca (1 4ac B Hegemo).



COJAEPKXAHUE OBYYEHUSA
10 KVIACC
Tema 1. buoaorns kak Hayka.

buonorus kak Hayka. Cea3p GHonoruu ¢ o0IECTBEHHBIMH, TEXHUYECKUMH K
APYTHMH €CTECTBEHHBIMHM HayKaMH, (unocodueli, STHKOH, 3CTETHKOI M MpaBoMm.
Pone OWonormd B QOpMHPOBZHMH COBPEMEHHOW HAy4YHOH KApTHHBI MHpA.
CucteMa GHONOTMYECKUX HAYK.

Mertonsl Io3HaHHUA KUBOIH MPUPORE! (HabMOAeHHE, IKCIEPUMEHT, OIIUCAHHE,
M3MEPECHHE, KIACCH(HKALMA, MOJCIHPOBaHHE, CTAaTHCTHYECKas o0paboTka
JIAHHBIX). '

HeMoHcTpaunm:

Ioptpetsi: . Hapsun, I'. Menzens, H. K. Koasios, k. Yorcon u @. Kpux.

Tabmuire! B cxeMbl: «MeTOABI HO3HAHMSA KHBOM TPHPOIBI».

JlaGopaTopHbie H IpaKTHYECKHE PAGOTHI;

Ilpaktnyeckas pabora Ne 1. «Mcmonb3oBaHue pasiHYHBIX METOAOB HpH
U3Y4EHHH OMONIOrHECKUX O0BEKTOBY.

Tema 2. )KuBble cHCTEMBI H HX OpraHH3alHs.

JKuBble cucTeMsl (OMOCHCTEMEI) KaK MpeaMeT U3ydeHus Ouomorun. OTinune
MHBBIX CHCTEM OT HEOPraHHYECKOH TMPHPOIBI.

CaolicTBa 6HoCcHCTEM U MX pasHooOpasue. YPOBHY Oprasu3alyid GHOCHCTEM:
MOJIEKYNISIPHBIA, KICTOYHBIM, TKAHEBBIH, OPraHU3MEHHBIH, MOMYNSLUOHHO-
BHJOBOH, 2KOCHCTEMHbIN (OHOreoleHOTHYECKHI ), OHOCHEPHBIIL.

HeMoHcTpaKHH:

Tabnuupr U cxembl: «OCHOBHBIE TIPU3HAKH JKH3HW», «YPOBHH OpraHH3aIlHH
KHUBOW HPHUPOABD».

O6opynosanue: Moaens Monekyasl JJHK.

Tema 3. XuMH4YecKHil COCTAB H CTPOEHHE KJIETKH.

XUMHUYECKUH COCTABR KIETKH. XHUMHYECKHME 5SJIEMEHTHI: MaKpOINeMEHTEI,
MHKpO37eMeHThl. Boga 1 MuHepalbHEBIE BEIIECTRA.

@OyHKIIUM BOABL M MUWHEpPANBHBIX BelllecTB B Kierke. Ilomaepkanue
OCMOTHYECKoro OanaHca. .

Benkn. CoctaB u crpoeHue 0enkoB. AMHHOKMCIOTHL — MOHOMEpPHI O€NKOB.
HezameHnMEble ¥ 3aMeHUMbIE aMHHOKHCIIOTEL. AMHHOKHUCIOTHBIH COCTaB. Y pOBHH
CTPYKTYpbl OenkoBoM MoOJIeKynsl ([epBUYHas, BTOpHYHAd, TPETHYHAsA H
YETBEPTHYHAA CTPYKTypa). XHMMHYEeCKHe CBoMcTBa OenkoB. bHonoruieckue
dyHKITHH OEITKOB.

QepMmentsl — Ouomoruueckue Kartamuszatopel. CTpoeHue ¢epmeHTa:
AaKTHBHBIH ULeHTP, cyOcTpatHas crnemuduyHocts. Kodepmenrsl. Buramuns!
Otniuns pepMeHTOB OT HEOPraHUYECKUX KaTAJIHU3aTOPOB.



YrieBoAsl: MoHOcaxapuisl (IMIOKO3a, pubo3a ©  Ae30KCHpuGo3a),
Aucaxapuisl (caxaposa, JlaKTo3a) M IOJHcaxapuAsl (Kpaxmal, TITTHKOTEH,
LEeTono3a). buonoruyeckue GpyHKUUE YTIIEBOLOB.

Jlunuael:  TpUrMMUEpHABl, dochomunuabl, crepouabl. [ HapodHIBHO-
rugpodobHele  cBoiicTBa. buonoruueckuwe QyHkumm aunuzoB. CpaBHEHHE
yTJIEBOJOB, OEIIKOB K JIMMTUAOB KaK HCTOYHHKOB SHEPTHH.

Hyxneunosbie kmcrmotsi: JHK u PHK. Hykneotuzmi ~ MoHOMepsl
HyKnenHoBbIX kucioT. Ctpoenre u ¢yukuuu JJHK. Crpoenune u ¢pyuxkuuu PHK.
Buael PHK. AT®: ctpoenne 1 QpyHKUHH.

I{uTonorus — Hayka o wietke. Kirerounas Teopus — npumMep B3auMOACHCTBHS
uzeit ¥ (pakTOB B HAYYHOM MMO3HAHUU. MeTobl H3ydeHHs KIIETKH.

Knerka kak uenoctHas J>kuBag cucTeMa. OOIMe TIPU3HAKH KIIETOK:
3aMKHyTas HapyXHas MmemOpaHna, monekynbl JIHK kak reHerwyeckuii ammapar,
CUCTEMA CHHTe3a Oenka.

Tunsel KJIETOK: JyKapuOTHYecKas H mpoKapuoTuieckas. (OcobeHHOCTH
CTpPOGHHUsI NMpOKaproTH4Yeckod kneTkH. Knerounas ctreHka Oaxtepumii. CtpoeHme
JYKapHOTH4YeCKOH KIeTKH. OCHOBHBIE OTAMYHS PpACTHTENBHOH, >XUBOTHOH H
IrpUOHOM KIETKHU.

TToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHasi CTEHKa, IMIMKOKAJIMKC, WX
¢yukun. [nasmatuaeckas memOpaHa, eé cBoiicTea U ¢yHKIHH. [[HTomnazMa 1 eé
opraHouael. OpHoMemOpanHbie opraHouanl knetku: IIIC, anmapar I'onbmku,
mu3ocoMbl. IlomyaBTOHOMHBIE OpraHOWIBI KIETKH: MHUTOXOHIPHM, IUIACTH]BL
IMpoucxoxknenue MuUTOXOHIApWI M mnmactua. Buael nnactua. HememOpaHHBIE
OpraHoujbl KJeTKH: PpUOOCOMEBI, KIETOYHBIH LIEHTP, LIEHTPUOJM, PpPeCHUYKH,
KIyTHKH. OYHKIIUH OpraHoHAOB KIeTkd. Bkmouenus.

SAapo — perynatopHselii ueHTp KieTku. CTpoeHue siapa: saepHas o0oOIIoYKa,
KapUOIUIa3Ma, XPOMATHH, SAPBILKO. XPOMOCOMEI.

TpaHcnopT BellecTB B KIETKE.

JdemoncTpanum:

Tloptpetsi: A. JleBeHryk, P. I'yk, T. llIsann, M. Illneinen, P. Bupxos, Hx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paninus, K. M. bap.

Iuarpammbl;  «PacripeneneHue XHMHYECKHX JJ€MEHTOB B  HEXMBOH
npupone», «PacnpeneneHne XUMIUIECKHX 3IEMEHTOB B XXHBOH IIPHPOIEN.

Tabnuuel ¥ cxembl: «[lepuomwyeckas TabNHIa XMMHYECKUX 3ITEMEHTOBY,
«CTpoeHne MOJIEKyJIbI BoJbI», «brocunTe3 Genkay», «CTpoeHne MONeKyIbl Oe/IKay,
«Crpoenne pepmenta», «Hyxnennosbie kucnotsl. JJHK», «CTpoenre Monexysl
ATD», «CTpoeHHE SyKapHOTHYECKO# KIETKH», «CTpOCHHE XHBOTHOH KHMETKHY,
«CTpoeHHe paCTHTENBHOM KIETKH», «CTpoeHHe NPOKAPHOTHYECKOH KIETKH»,
«CtpoeHue siapa KIETKI», « Y THEBOASD, «JIHnuabsn:.



O6opynoBaHue: CBETOBOH MHKpPOCKOIN, OOOpPYZOBaHHE I MPOBENEHHSA
HaOnrosieHHil, H3MEpeHHH, IKCIIEPUMEHTOB, MHKPOIPENApaThl PACTHTENbHBIX,
KHBOTHBIX U OakTepHANIBHBIX KIIETOK.

JlaGopaTopHble H NpaKTHYecKHe paboThE:

JlaGopaTophas pabota Ne 1. «M3yyeHHe KATATHTHYECKOH AKTHBHOCTH
(epMEHTOB (Ha MPUMEpPe aMUJIA3bl HITH KaTanassl)».

JlabopatopHas pabora Ne 2. «V3yueHWe CTpO€HHS KJIETOK pACTEHHH,
KHBOTHBIX M OaKTepHH MO MHKPOCKOIIOM Ha TOTOBBIX MHKpONpenaparax H WX
ONHCaAHHE».

Tema 4. KH3HeAeATENbHOCTD KJIETKH.

ObMeH BewecTB, WIH MeTabOMH3M. ACCHMIIISIIMS (TUIACTHYECKHH 0OMeH) H
AMCCHMHUIIAIIMA (3HepreTHyeckuii oOMeH) — JBe CTOPOHBI €AWHOTO TpoLecca
MeTtabonu3ma. Ponb 3akOHOB COXpaHEHHs BEIECTB H SHEPrHH B MOHHMAHUH
MeTabonuzma.

Tunsl obmeHa BelecTB: aBTOTPOQHEIA H reTepoTpodHEIL. Ponk depmenTos
B 0OMeHe BeleCTB U ITPeBpallieHUH JHEPTHH B KIIETKE.

®otocunres. CseroBas u TemHoBads (asel ¢GoTOCHHTe3a. Peakiuu
dorocunTe3a. DddexkTrBHOCTE doTocHHTe3a. 3HAUECHHE (POTOCHHTE3A AMA XH3HH
Ha 3emine. BausiHue ycnoBuil cpeabl Ha (OTOCHHTE3 H CIIOCOOBI MOBBIMICHHA €r0
NPOAYKTUBHOCTH Y KYJIbTyPHBIX PACTEHHH.

XeMocHHTE3. XeMOCHHTe3UpyIolue 6akrtepuu. 3HaueHHe XeMOCHHTEe3a IS
XU3HHU Ha 3eMIie.

OHepreTuueckufi oOMeH B Kierke. PacimerieHue BelecTB, BBIJEICHUE H
aKKyMYyJIMpOBaHWE€ 3JHEPrdd B KIETKe. OJTalbl 3HepreTudeckoro obMeHa.
I'muxonu3. bpoxkenne M ero BHABL. KucnopoaHoe OKUCIEHHE, HIH KJIETOYHOE
JBIXaHHE. OxkuciuTensHoe docdopuuposaHue. IPheKTUBHOCTD
SHEpreTHYecKoro oOMeHa.

Peakuun MaTpuyHoro cunresa. I[eHerudeckas HHGopmauus M JHK.
Peanuzanus reHeTHdeckod HHpopmammu B KieTke. ['eHeTHYecKMil KoX M ero
cBoiicTBa. Tpanckpunuusa — marpuuHblii cuHTe3 PHK. Tpancnsuus — OHOCHHTES
fenka. Drtanel Tpanchaimu. KoaupoBanwe amuHOKHcioT. Pone pubocoM B
OuocuHTe3e bGernka. '

Hexnetounsle GopMsl xxu3HK — BUpYcHl. McTopus oTkpeiTHa BUpycos (. M.
MBanoBckmit). Oco0eHHOCTH CTPOCHHS M JKM3HEHHOIO IIMKJIA BHPYCOB.
bakreprodarn. bonesHu pacTeHHH, JKHBOTHBIX H 4YeJIOBEKA, BLI3bIBAEMBIC
BUpycamu. Bupyc nmmyHozedmuura yenoseka (BHMY) — sosbyaurens CITA/a.
O6paTHas  TpaHCKpWILM#A, peBeprasa u  HMHTerpasa. [Ipodunaxruka
pacpocTpaHEeHH BUPYCHBIX 3a00JICBaHHIH.

JdeMoHcTpanUH:



Ioptpetsr: H. K. Konsuos, /I. U. UBanosckuit, K. A. Tumupszes.

Tabmuuer 1 cxemsl: «Tunel mutanus», «MeTaGonuam», «MHUTOXOHIPUSA»,
«JHepreTuyeckuii o6MeH», «Xnopormnact», «®PorocuHres», «Crpoenne JTHK»,
«CtpoeHue U dyHKIMOHUpOBaHHe reHay, «CuHTe3 Oenkay, «['eHeTHYeCKHH Kom»,
«Bupyce», «bakrepuodaru», «CtpoeHHe u xkH3HeHHBIH UMK Bupyca CITU/la,
6aktepuodaray, «Pernmukaius JTHK».

O6opynoBanue: Mopenu-anmuinkauuy «Yasoenue JTHK ¥ TpaHCKpUILK»,
«buocunTes benka», «CTpoeHre KIETKH», MOAeNb CTpyKTyphl JTHK.

Tema 5. PasmHoxeHHe H HHAHBHAYAIbHOE PAa3BHTHE OPraHH3MOB.

KneToyHelli UMK, WIH XHU3HEHHbIH LUK kieTkd. VHTepdaza u MHTO3.
Ilpoueccel, mporexkaromue B HHTepdase. Permnukanus — peakuus MaTpUYHOTO
cunresa JHK. Crpoenne xpomocoM. XpoMOCOMHBIH Habop - KapHOTHIIL.
JunnonaHeli M TalyIOWAHBIH  XPOMOCOMHBIe  Habopsl.  XpoMmaTHAbL.
LIMTONOrHUeCKHE OCHOBBI pa3MHOXEHHS W HWHAMBHIAYANBHOTO pPa3sBUTHSA
OpraHHU3MOB.

Henenne xnerku — muto3. Craguu MHTo3a. [Ipoueccel, npoucxonsiiue Ha
Pa3HBbIX CTaAMAX MHUTO33. bHonoruueckuii CMBICTT MHTO34.

IIporpammupyemas rubens KIETKH — alonTos.

@®opMbl pa3sMHOKEHHS OpraHu3MOB: Oecnioioe U moyioBoe. Buasl Oecrionoro
Pa3sMHOXEHMA: JeieHHe HaABOe, INOYKOBAaHHE OZHO- M MHOTOKICTOYHBIX,
cnopoobpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHe. MIcKyccTBeHHOE KIIOHHpOBaHHE
OpPraHHU3MOB, €ro 3Ha4YeHHe JUIS CENEeKIUH.

IlonoBoe pa3sMHOXEHHE, ero OTIIHYHUA OT 6ecnooro.

Meiios. Cragun Meiosa. Ilpolecchl, MpoMcxoAdiive Ha CTaamsx Meiio3a.
[ToBenenne xpomocoM B Meifioze. Kpoccunroep. Buonorudeckuii c¢MbICT H
3Ha4YeHHe Meio3a.

[ameToreHe3 — mnponecc o0pa3oBaHHUA IONOBBIX KICTOK Y XHBOTHBIX.
IlonoBrie Xene3pl: CEMEHHHNKH W AUMYHHKH. OOpa3zoBaHHE W pa3sBUTHE IOJOBBHIX
KJIETOK — raMeTr (CIIepMaTo30ui, AHUEKIeTKa) — ClepMaTOreHe3 H OBOTEHES.
Oco0eHHOCTH CTpOEHHS SHIIEKIETOK W CnepMaTo3ouaoB. OIUI0J0TBOPEHHE.
IlapTteHorenes.

HUupsBuayansHOe pasBuTHe (OHTOTeHe3). OMOpPHMOHANBHOE  pPa3BHTHE
(3MOpuoreHes). Dtanbsl 3MOPHOHANBHOIO pPa3sBUTHA Y IMO3BOHOYHBIX XXMBOTHBIX!
apobieHye, racTpyasuus, opraHorenes. [locTaMOpHOHANBHOE pa3BUTHE. THIIbI
HOCTOMOPHOHAIIBHOIO PasBUTHA: NpsAMoe, Helpsamoe (JHYHHOYHOE). BnusHue
Cpelsl Ha pa3BUTHE OPraHU3MOB, (aKkTOphl, COCOOHBIC BEHI3BIBATH BPOXAEHHEBIE
ypOZCTBa.

Poct u pasBurHe pacteHuii. OHTOreHe3 L[BETKOBOTO PACTEHHA: CTpOeHHE
CEMEHH, CTaJUH pa3BUTHA.



JdeMoHCTpanHu:

Tabmuubt 1 cxembr: «DOpMBI pa3sMHOXKEHHS OpPraHH3MOB», «JIBOiHOE
OILIOJOTBOPEHHE Yy LBETKOBBIX pacTeHHi», «BereraTtHBHOe pa3sMHOXKEHHE
pacTeHui», «Jlemenue kineTku Oaktepuii», «CTpoeHHe IOJNIOBEIX KJIETOKY,
«CtpoeHHe xpomMocoMsbl», «Kimetounbsidi nuimy, «Penmuxauma JHK», «Mutos»,
«Meiio3», «IIpsamMoe U Henpamoe pa3BuTHe», «['aMeToreHe3 y MIEKOIMHUTAIOILMX H
qenoBeka», «OCHOBHBIE CTAIUH OHTOI'€HEe3a».

ObopyznoBaHue: MHKPOCKOIl,  MHKpOIpenaparsl «CniepmaTo30ou sl
MIICKONHTalonIero», «fiuexnerka MIEKOMHTAOLIETO», «KapHOKHHE3 B KieTKax
KOpelllKa JIyKa», MarHUTHas MOJeNb-alllNIdKalua «JleneHue KIeTkw», Mojelb
JHK, Mmonens Metada3Hol XpOMOCOMBL.

JIaGopaTopHble H npakTHYecKHe paboThi:

JlaGopaTtopHas pabora Ne 3. «HaOmoneHHe MHTO32 B KJIE€TKaX KOHYHMKA
KOpELLKa JIyKa Ha FOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopHast paGora Ne 4, «HM3yyeHHe CTpPOEHHMS TOJNIOBBIX KIETOK Ha
rOTOBBIX MUKpOIIpenaparax».

Tema 6. HacieAcTBEHHOCTH B H3MEHYHBOCTh OPraHH3MOB.

IIpenmer U 3aaauu reHeTUKH. McTOpHs pa3BUTHSA reHEeTHKHU. Ponb Livtonoruy
¥ 3MOpHONIOTHH B CTaHOBJEHHH T'€HeTHKH. BKian poccHiCKMX H 3apyOeiKHBIX
Yu€HBIX B pa3BUTHE TreHeTHKH. Meroabl reHeTHKH (THOPHAONOrHYECKHH,
OUTOTEHETHYECKHH, MoleKylapHo-reHeTudeckul). (OCHOBHBIE TIeHEeTHYeCcKHe
noHATHA. | 'eHeTHYecKas CUMBOJIMKA, HCTIONB3YyeMas B CXeMaxX CKpeIMBaHUH.

3aKOHOMEPHOCTH HacleJOBaHUs MPU3HAKOB, YCTaHOBIeHHBIe I'. MenaeneM.
MonorubpuaHoe ckpelupaHue. 3akoH eMHO-00pasvs THOPHAOB IEPBOTO
noxoneHus. [lpaBuno JOMHMHHMpOBaHHMA. 3aKOH paclieIUICHHS IpH3HAKOB.
['mnotesa ynctotsl rameT. [lonHOE ¥ HEMONHOE IOMHHHPOBAHHUE.

HurubpugHoe  cKpemwBaBMe, 3aKOH  HE3aBHCHMOIO  HacCleJOBaHHS
mpu3HakoB.  [lUTOreHeTHYEeCKHE  OCHOBBL  JUIMOPHAHONO  CKpELHBAHMSL.
Ananusdpylollee cKkpellusapye. Mcnons3oBaHre aHATH3UPYIOIIETO CKPEIHBAHUA
I OTpeaeaeHUs TeHOTHIIa OCOOH.

CuemnnedHoe HaclemoBaHWe npu3HakoB. Pabora T. Moprana mo
CIIEIUICHHOMY HacleJOBaHHIO reHoB. HapyliieHue clelnenys reHOB B pe3ylibTare
KpPOCCHHIOBEpA.

XpomocoMHas Teopys HaClEACTBEHHOCTH. I eHeTHYECKHE KapThl.

I'enernka noma. XpoMOCOMHOe ompeneleHHe nojla. AyTOCOMBI M TOJIOBbIE
XpoMocoMel. 'omMoraMerHble M reTeporaMeTHble opraHusmbl. HacnenosaHue
IIPU3HAKOB, CLIETLIEHHBIX C MTOJIOM.

H3MenunBOCTh. BHIb H3MEHUHBOCTU: HEHACIEACTBEHHAN Y HAC/IEICTBEHHA.
Pons cpeasl B HEHACNEACTBEHHOH  M3MEHUHMBOCTH.  XapaKTepuCTHKa



MOTH(PHUKALAOHHOH H3MEHIHBOCTH. BapranMoHHBIA P/l 1 BAPHALIMOHHAS KPUBasl.
Hopma peakiun npusHaka. KomiriecTBeHHBIE W KaUeCTBEHHBIE MPHU3HAKHA U MX
HOpMa peaknui. CroiicTBA MOJUPUKALIMOHHOH H3MEHIHBOCTH.

HacnencrBeHHasi, WIH TIeHOTHIIMYECKasg, W3MEHYMBOCTh. KoMOWHaTHBHAs
H3MEHYMBOCTh. MeHo3 ¥ DOJOBOH TIIPOIleCC — OCHOBAa KOMOWHATHBHOMR
U3MEHYHBOCTH. MyTaliuonnas usMeH4uBocTs. Kiaccuduxanus Mytannii: reHHbIE,
XpOMOCOMHBIE, FreHOMHBIE. HacToTa M npH4YuHEl MyTanuii. MyTrareHHBIEe GaKTOPBI.
3aKOH rOMOJIOTHHECKHX PAZOB B HACHeACTBEHHOM n3MenynBoctd H. Y. BaBumosa.

BuesnepHasd HacneACTBEHHOCTh H H3MEHUHBOCTD.,

I'enetuka uenopeka. Kapuorun uenoBeka. OCHOBHBIE METONBI T€HETHKH
YeoBeKa: reHeaJloTHUeCKui, OIH3HEN0BEI, [IMTONeHeTHIECKHI, OHOXHMMHUUYESCKHI,
MOJIEKYJIAPHO-TE€HETHIECKHUIA. CoBpeMeHHOE onpeneyieHHe reHOTHIA:
[IOJITHOT€HOMHOE CEKBEHHPOBAHHE, T€HOTUTIHPOBAHHE, B TOM YHCIE C MOMOIIBIO
[MIP-ananu3a. Hacneacreenubie 3aboneBaHus 4YeloBeKa: TeHHBIE OO0JIE3HH,
OoNe3HN C HACIEeNCTBEHHOH IPEApacOiOKEeHHOCThIO, XPOMOCOMHBIE OOJIEC3HH.
ComaTnueckde M TreHepaTHBHble MyTanuu. CTBONOBBIE KIETKH. [IpHHIIMIIEI
3JI0poBOro obpasa KHU3HH, TUHATHOCTUKH, NPOQUIAKTUKHE U NeUCHHS IMEHETHYECKUX
Oonesneil. Meauko-reHeTuyeckoe KOHCYJALTHpPOBaHUE. 3HaueHWE MeIUIMHCKON
r€HEeTUKH B MPeJOTBPAllEHHH U JICUSHUH TeHeTHYEeCKUX 3ab0neBaHnil 4e0BeKa.

JeMoHCcTpaHn:

IToptpetsl: I'. Menpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmumel W cxembl: «MoHOTMOpHAHOE  CKpELMBaHME M €ro
IUTOreHeTHIecKass OCHOBa», «3aKOH pacuien/ieHUs W €ro LHTOreHEeTHYECKas
OCHOBa», «3aKOH 4YHCTOTBI ramer», «JlurubpunHoe  cKpelmHBaHHE»,
«lldToNOrMYecKHe  OCHOBBM  JWTMOpUAHOTO  cKpemuBaHusm»,  «Meiio3»,
«BzapMoJielicTBHEe allNeNIBHBIX TeHOB», «l eHeTHYeCKHe KapThl pacTeHHH,
KHBOTHBIX H 4eJioBeKa», «I eHeTHKa Imoja», «3aKOHOMEPHOCTH HAcC/eOBaHUA,
CUEMAEHHOTO ¢ TMojoM», «KapHoTHnmbel denmoBeKa M SKUBOTHHIX», «Buab
H3MEHYHBOCTH», «MoaudukannoHHas HW3MEeHUYHBOCTEY», «Hacnenosanuwe pesyc-
daktopay, «['eHeTHKa IpyrIl KpoBU», « MyTallHOHHAs H3MEHYHBOCTEY,

O6opynoBaHue: MoJenu-anmIukaiy «MOHOMUOpHIHOE CKpPELIMBaHHEe»,
«Henonnoe pomuHMpoBaHHe», «JlurnbpujaHoe ckpemuBaHue», «llepekpéct
XpOMOCOM», MHKPOCKON ¥ MuKpomnpenapaT «Jlposoduna» (HopMma, MyTauuu
(opMBI KPEUTBEB U OKpacKu Tena), repbapuil «I opoX NoceBHOM.

JlaGopaTopHbie H NpaKkTHYecKHe padoThl:

Jla6oparopHas pab6orta Ne 5. «M3y4yeHue pe3yJbTaTOB MOHOTHOPMIHOTO H
JUTHOPHIHOTO CKPELIHBAHUA ¥ APo30(HIbI HA TOTOBBIX MEKpOIpenaparaxy.



JlabopatopHas pabora Ne 6. «M3yueHne MoauGpHKAITHOHHOH H3MEHYUBOCTH,
IIOCTPOCHUE BAPHUALIHOHHOTO Psiia U BApHALIMOHHOM KPHBOI.

JlabopaTtopHas pabota Ne 7. «AHanu3 MyTauMii y Apo30¢uibl HA FOTOBBIX
MHKpoInpenapaTax».

Ilpaktnueckas pabora Ne 2. «CocraBieHue W aHamM3 PONOCIOBHBIX
YeJOBEKay.

Tema 7. Cerexnusa oprannsMoB. OcHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka H mporiecc. 3apoKIeHHe CelIeKIMH H JOMECTUKALIKS,
Yuenne H. M. BaBunosa o0 NeHTpax NPOHCXOXKIAEHUS M MHOrooOpasus
KyJIBTYPHBIX pacTeHHMH. LIEHTPB! MpoHCXOXKIeHHs AOMallHUX >KHBOTHBIX. Copr,
nopoJa, TaMM.

CoBpeMeHHbIE METOAB! CENEKIMH. MaccOBEIH U WHAWBUAYAIbHBIA OTOOPHI B
CeNICKIIMM pacTeHMH H JKHMBOTHBEIX. OLeHKa »KcTepbepa. BiIH3KopoacTBEHHOE
CKpelMBaHHe — WHOpujuHr. Ywucras yuHusg. CKpellMBaHHE YHCTHIX JIHHWI.
I'eteposuc, unu rubpunHas cuina. HepoacTBeHHOe CKpelIMBaHHE — ayTOpPHIVHT.
Orpanénnas rubpuamsanms v e€ ycrexw. VMCKycCTBeHHBI MyTareHes u
MONyYeHHE TMONUMIONAOB. JlOCTHKeHHs CeneKLMH pacTeHUH, >XMBOTHBIX U
MHUKPOOPraHHW3MOB,

buotexHomorua Kak oTpacib NMPOW3BOJACTBA. | €HHasd WHXEHEPHSA. DTanbl
co3nanus pekombuHanTHoW JIHK W TtpaHCreHHoIx opraHusmoB. KierouHas
uHxeHepud. KiieTouHsle KynbTyphl. MUKPOKIOHANEHOE Pa3sMHOKEHHE PacTeHHI.
KionupoBaHHe BBICOKOTIPOJYKTHBHBIX CEIBCKOXO3SMHCTBEHHBIX OpraHH3MOB.

JKonorudyeckue M 3THdeckde  npodimevbl. MO —  renerudeckm
MOIUGUITUPOBAHHBIE OPTaHU3MBI.
HeMoHcTpauuu:

Hoprpersr: H. M. Bapunos, V. B. Muuypun, I'. . Kapneuenko, M. ©.
WBanos.

Tabnmuusr 1 cxeMel: kapra «LIeHTpB TPOHMCXOXJEHMS H MHOrooOpasHs
KYJIBTYPHBIX pacTeHuii», «[lopoasl JOMAaLIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuii», «OrnanésHas rudbpuanzamus», «PaboTel akagemuka M. @. HsaHosay,
«[Tonunnougusa», «OOGBexkTH OHoTexHONOrHUY», «KI€TOYHBIE KYJIBTYPHl H
KJIOHHpOBaHHE», «KOHCTPYHpOBaHHE H MEPEHOC [EHOB, XPOMOCOM.

O6opynoBaHHe: MyJISKH ILIOAOB H KOPHEILIOAOB AUKHX (POPM U KYIBTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeNbCKOX03IMCTBEHHBIE DACTEHHAY.

JlaGopaTopHble H npakTHYecKHe paboThi:

Oxckypcusi «OCHOBHBIE METONBI H IOCTIDKGHHA CEACKIMH DAcTeHH# H
KHABOTHBIX (Ha CEJICKIIHOHHYIO CTAHIHIO, TIJIEMEHHYIO bepmy,
COpPTOMCIILITATENBHBIN  YYACTOK, B TEIUIHYHOE XO3fHCcTBO, Jaboparopuio
arpoOyHHUBEPCUTETA WIIH HAay4yHOTO LIEHTpa)».



11 KJACC

Tema 1. IBomonnonnan GHosorus.

[Ipeanoceiky BO3HMKHOBEHHMS DJBOJIOLMOHHOH TEOPHH. DBOJIIOLIMOHHASA
TeOpHs U €€ MecTo B Ouonoruy. BiusHue >BOMIOLHOHHON TEOpUH Ha pa3BUTHE
OHOJIOTHH U IPYTHX HayK.

CuaerenncTBa »HBOMIOIUH. [laneoHToNnoruveckwe: mOCIEAOBATENRHOCTD
MOsBACHHUS BHAOB B MAallEOHTONOrMYECKOlN JIETONHUCH, NepexoaHble (OpMEL
Buoreorpaguueckue: CX0ACTBO U pasituyue ¢payH H (JIop MATEPHKOB U OCTPOBOB.

OMOpHonorudeckue: CXOACTBA W pa3iM4¥usa SMOpPHOHOB pa3HBIX BHIOB
N03BOHO4YHBIX. (CpaBHUTEILHO-aHATOMHYECKHE: TIOMONOTHYHBIE, AHAJIOTHYHEIE,
pPyAHMMEHTapHble OpraHel, aTaBU3Mbl. MOoIeKynspHO-OHOXHUMHUYECKHE: CXOICTBO
MEXaHHU3MOB HACJEeICTBEHHOCTH M OCHOBHBIX MeTabolMMecKHx nyTed y Bcex
OpraHM3MOB.

Jsomouvonnad Teopus Y. JapBuHa. IIpeAnochUIKM BO3HUKHOBEHHs
JapBHHHM3Ma. [IBWXKYIHe CHJIBI 3BONMIOUMH BHA0B mno JlapBuHy (u30HTOYHOE
pa3sMHOXXEHHE MPH OIPaHUYEHHOCTH PECYPCOB, HeompeaeNnéHHas W3MEeHYHBOCTD,
Oopr6a 3a cylecTBOBaHME, €CTECTBEHHBIH 0TOOD).

Cunrernveckas Teopus 3somoiuy (CT2) u e€ ocHOBHEIE NONOXKEHHUS.

Muxkposgomouus. [Tomymsaius kak equHALAa BUAA H IBOJIIOLUH.

HBuxyuine cunibl ((pakTopbl) SBOMIOLMH BUAOB B NMpUpoae. MyTallMOHHBIA
npolecc U KOMOHWHATHBHAA H3MEHYMBOCTb. IIONMyNAIlMOHHBIE BOJIHBI H Apeid
reHoB. M3onauus 1 murpanus.

EcTecTBennnlit oTGop — HanpaBmsolguii ¢akrop sBomouHd. DopMel
eCTECTBEHHOIO 0TOOpAa.

[pucnocobneHHOCTs OPraHU3MOB KaK pe3ynbTaT 3BOMIOLMH. I[IpHMepsl
NpHCIIOCOONeHu y OpraHu3MOB. ApoMOp¢O3bl U HAMO-aJaNTallHH.

Bux u BumooOpazoBande. Kpurepunm Buga. OcHOBHblE (GOPMBI
BHA000Opa3oBaHud: reorpaduieckoe, 3KOIOTHYECKOE.

Makpossomonus. @PopMbl  3BOMIOIMH:  GHUIETHYECKasd, AHBEPreHTHAadA,
KOHBEpreHTHas1, napauienbHas. Heo6paTHMOCTB 3BOMIOIMH.

ITpoHCXOXKIeHHEe OT HeCTelHaTU3HPOBAHHBIX NpelKkoB. Ilporpeccupyrouias
cnenpanu3aims. AnanTuBHas pagHaiiys.

JeMOHCTpALHH:

[Moptpets: K. Jlunneit, XK. B. Jlamapk, Y. Jdapsun, B. O. Kopanesckuit, K.
M. Bap, 2. I'ekkens, @. Miosnnep, A. H. Ceseprios.

Tabnuubl 1 cxeMsbl: «Pa3BUTHE OPraHMYECKOro MHUpa Ha 3emie», «3apoIbILLH
MO3BOHOHMHBEIX  JKMBOTHBEIX»,  «Apxeomrtepukcy, «®opmbl  Goppbbl  3a
cylllecTBOBaHUe», «EcrecTBeHHbIN 0TOOp», «MHOroobpasue COpTOB pacTeHHA»,
«MHorooGpasue  nopox  XuBOTHeIX»,  «[lomymsuuu»,  «MyTaunoHnas



U3MEHYUBOCTEY», «Apomopdoss», «Hanoamanrauun», «OOlas aercHepauus»,
«JIBrxymue cuiabl IBomouuH», «Kapra-cxema Mapuipyra mnyTtemectsus Y.
Hapsuna», «bopeba 3a cyumecTBoBaHue», «[IpHcIOCOGIEHHOCTE OPraHHU3MOBY,
«['eorpaduyeckoe BHA0OOpa30OBaHHEY, « DIKOIOIMYECKOE BHAOOOPA3OBAHHEY.

Ob6opynoBanne: KOJUIEKLHS HAaCEKOMBIX C Pa3MYHBIMM THIIAMH OKPACKH,
Habop NNOJOB M ceMsH, Konekius «[IpuMepsl 3alUUTHBIX NPUCTIOCOGIEHMH Y
YKHBOTHBIX», MOJeNb «OCHOBHBIE HalpaBlIEHHS IBOMIOLHMU», 00bEMHAs MOZENb
«CTpoeHHe ToJIOBHOIO MO3ra O3BOHOYHBIX.

Buoreorpaduvieckas kxapra Mupa, komnekuus «@DOpPMBI COXPaHHOCTH
HUCKOMAaeMBIX JKHBOTHEIX H pPacTeHHH», ™ozaens ammiukamusa «llepexpécr
XpOMOCOM», BIaXHble IMpenapartsl «Pa3BuTHe HacekoMmoro», «Pa3BuTHe
JATYWKW», MUKpornpenapat «/lpozoduna»y (HopMa, MyTaluuu (GOPMEBI KpbIIbEB H
OKpacKkH Tejia).

JlaGopaTopHble H npaKkTHYecKHe PadoThi:

JlabopatopHas pabora Ne 1. «CpaBHeHHe BHIOB 1O MOpP(ONIOTHYECKOMY
KPHUTEPUION.

JlabopatopHas pabora Ne 2. «OnucaHue npucrnocoONeHHOCTH OpraHu3Ma H
e€ OTHOCHUTEJLHOTIO Xapakrepay.

Tema 2. BoznnKkHOBeHHE H Pa3BHTHE )KH3HHM Ha 3emJe.

JloHayuyHble MpeACTaBIEHUS O 3apOKICHHUHM XHU3HHM. HayuHble THIOTE3bI
BO3HUKHOBECHHA H3HM Ha 3emiie: abuoreHe3: W mnaHcrepMusA. XHMHYECKas
3BOJIOLMSA. AOHOTEHHBIN CHHTE3 OpPraHHYEeCKHX BeILeCTB M3 HEeOpraHHYeCKHX.
DKCTIEpHMEHTANBHOE NOATBEPXKACHUE XUMHUYecKoH 3somoluu. HayansHele sTansb
Ouonoruueckoil 3Bomonun. I'unoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBCHHE NpPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOIHA.
@opMHpOBaHHE OCHOBHBIX I'PYIII KMBBIX OPraHU3MOB.

PasBuTHe *xH3HHM Ha 3emine no spaM u nepuojgaM. Karapxei. Apxedckasd H
npotepo3ofickas 9pel. [laneosoiickas spa U e€ mnepUoAbl: KeMOpHHCKHIA,
OpPJIOBUKCKHIA, CHITyPUHCKHIA, N€BOHCKU I, KAMEHHOYTONBHBIH, IEPMCKHH.

Me3o3oiickas 3pa U e€ nepHoIbl: TPHACOBBIH, I0PCKHH, MEJIOBOH.

KaiiHo3oiickas o9pa u €€ IepHOABI: NaJCOrCHOBBIH, HEOTeHOBBIH,
AHTPONOreHOBLIN.

XapakTepuCTHKa KJIHMaTa H TeoJOTHYECKHX INpoueccoB. (OCHOBHBIE STallbl
3BOJIIOLIMK PAaCTUTENBHOTO M JKHBOTHOrO MHpa. ApoMopdo3bl y pacreHuit H
*UBOTHBIX. [loABNeHHe, pacuBeT H BEIMUPAHHE IPYII KXHUBBIX OPraHH3MOB,

CucreMa OpraHHYeCcKOro MHpa Kak oOTpaxkeHHe 3BOMIOUMH. OCHOBHEIE
CHCTEMATHYECKHE TPyl OPraHU3MOB.



DBOJIOLMS YeoBeKa. AHTPOMONOTUS KaK Hayka. Pa3BuTHe NpeACTaBlIeHHI 0
IIPOUCXOXACHHM 4enoBeKa. Meronsl u3ydeHuss aHTpomnoreHesa. (xonacTea u
pasnu4MA YeNoBeKa M )KUBOTHEIX. CUCTEMATHYECKOE NIOJIOJKEHHE YeIOBEKA.

Apmxymme  cunel  (Qaktophl)  aHTpomoreHesa.  HacienctBenHas
HU3MEHYHMBOCTL UM  €CTECTBEHHBI otbop. OOmwecTBeHHbli 00pa3 KH3HH,
W3rOTOBIIEHUE OPYAUii TPY/a, MBILILTEHHE, PeYb.

OcHoBHBIE CTaH U BETBH 3BOJIIOLHHU YENOBEKA: aBCTPANONMUTEKH, Yenosek
yMmeneld, YemoBek npsaMoxoasumi, Yenoexk HeaHjgepTanbckuii, Yemosek
pasymueiii. Haxonxu uckomaeMbIX OCTaTKOB, BpeMs CYLUECTBOBaHHWs, 00/IacTh
pacnipocTpaHeHHs, 00bEM I'OJOBHOTO MO3Ta, 00pas XH3HH, Opyaus.

Uenoseyeckne pacel. (OcHOBHBle OonblliMe  pachl:  €BpPONEOHAHAs
(eBpasumiickasi), Herpo-aBCTpalioMgHas  (IKBATOpPHAIbHAdA),  MOHTOJOHIHAN
(asvarcko-amepukaHckasi). UepThl  NPUCNIOCOONIEHHOCTH — NPEACTABHTENEH
YEJIOBEYECKHX pac K YCIOBHAM CyHIeCTBOBaHHSA. EAMHCTBO delOBEYeCKHX pac.
Kputuka pacusma.

JdeMoHcTpanam:

Iloptpetsi: ®. Penu, JI. IMactep, A. M. Onapun, C. Munnep, I'. IOpu, 4.
HapBuH.

Tabnuuet U cxeMbl: «Bo3HukHoBeHHe CojIHeUHOH cHCTeMBI», «Pa3BHUTHE
opraHdieckoro MMpa», «PacturtenbHas Kierka», <« KuBoTHas wierka»,
«ITpokapuoTudeckas kineTka», «CoBpeMeHHas CHCTEMa OpPraHHYECKOro MHUpay,
«CpaBHeHHe aHATOMHMYECKHX 4YepT CTPOEHMUA YeJIOBEKa H 4YeJIOBEKOOOPAa3HBIX
o6e3psin», «OCHOBHBIE MecTa MNAaJEOHTONOTMYECKMX HAaxoloK IpeJKOB
COBpPEMEHHOro 4enoBeka», «JpeBHeinme monau», «Jlpesane monm», «llepsbie
COBpeMEHHBIE IIOAN», «UenoBe4ecKHUe pacei».

O6opynoBanue:  mynsku  «[IpoucxoxaeHne  4einobeka»  (610CThI
aBCTPAJIONIMTEKA, MUTEKAHTpPOMA, HEaHJIEepTanblia, KPOMaHbOHLA), CIENKH HIH
n300pakeHuss KaMEHHbIX OpYIHH nepBOOBITHOTO 4YeaOBeKa (KaMHH-YONIEDHI,
pybuna, cxpebna), reoxpoHonormueckas Tabnuua, xolekuua «DOOpMEI
COXPAHHOCTH MCKOTIAEMBIX XKMBOTHBIX H PACTCHHMH.

JlaGopaTopHble M NpaKkTHY1ecKHe paboTbl:

TlpakTuyeckas pabora Ne 1. «M3yyeHHe HCKOMAaeMBIX OCTATKOB PACTCHHH H
KHBOTHBIX B KOJITEKLIMAX».

DKcKypcus «DBONIOLHS OPraHKMIecKOro MHpa Ha 3emie» (B €CTECTBCHHO-
Hay4YHBIH WITH KpaeBeAUECKUi My3eH).

Tema 3. Opranusmsl H oKpYyKalomas cpejaa.

DKONOTUs Kak Hayka. 3aja4d H pa3feibl SKOJOrHH. MeToAbl SKOTOrHIeCKHX
UcclaefoBanuil. DKOOrH4e€CKOoe MUPOBO33PEeHHE COBPEMEHHOTO YEI0BEKa.



Cpenpl oOMTaHHMs OpPraHU3MOB: BOJHAS, HA3eMHO-BO3JyITHAA, MMOYBEHHA,
BHYTpHOpraHU3MeHHafl.

Oxonoruyeckue (aktopel. Knaccubmukanus sKomOTHYECKHX (GAKTOPOB:
abuoTHdeckue, OHOTHYECKHE M AHTPONMOTeHHBIE. JIeHCTBHE HKOJOIHYECKHX
(aKTOPOB Ha OPraHHU3MEL

AbuoTtHyeckue (PaKkTopsl: CBET, TEMIEpaTypa, BIaXHOCTh. DoTomeproausm.
Ilpucnocobyienuss  opraHusMoB K  AeHcTBHiO  aOHOTHYECKHX  (hJaKTOPOB.
buonorudeckue puTMBI.

buotnueckue (dhakTopHI. Buast OMoTHYECKUX B3aUMOJCHCTBUN:
KOHKYPEHLMS, XUIIHUYECTBO, CHMOHO3 H ero ¢opMel. [lapazutusM, koonepaims,
MYTyalu3M, KOMMEHCanu3M (KBapTHPaHCTBO, HaxJIeOHWYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHHe OHOTHYECKHUX B3aUMOACHCTBHEI U1 CYIIECTBOBAHHS
OpraHU3MOB B IPHPOJHBIX cOODIECTRAX,

OKOJNOTMYECKHE XapaKTepUCTHKH MNOMyasuur. OCHOBHBIE IIOKA3aTeNH
TOMYJIAALKMH: YHUCJIEHHOCTh, IUIOTHOCTH, POXKJAEMOCTb, CMEPTHOCTb, MPHPOCT,
MHrpauus. JIiHaMKUKa YUCTIEHHOCTH HOITYNSALHH U €€ peryisius.

HeMoHcTpauun:

IToptpetsi: A. I'ymbonsaT, K. @. Pynse, 3. I'ekkens.

Tabnuiel m cxeMsl: kKapTa «lIpuponnbie 30HBI 3emun», «Cpenpl oOUTaHUA
opranu3moB», «®Dotonepuonusm», «llomynanum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH NOMyJIALKMH HHOY30pHU-TYQenbk», « I IHeBsle 1emm.

JlabopaTopHbie H npakTHYeckne paboTsl:

JlaGopatopHas pabora Ne 3. «Mopdonorudeckrie 0COOEHHOCTH PacCTeHHH M3
Pa3HBIX MeCT OOUTaHHUMY.

JlaGopatopuas pabota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KoJeycay.

INpaktrdeckas pabota Ne 2. «lloacuét naOTHOCTH MOIMYNALMNA pa3sHBEIX BHIOB
pacTeHH».

Tema 4. Coo6mmiecTBa H IK0JOTHYECKHE CHCTEMBI.

Coo0iecTBo opraHu3MoB — OuoneHo3. CTpyKTyphl OwolieHO3a: BHIOBad,
NpPOCTPAHCTBEHHAS, Tpodudeckas (numeBas). Bunsl-gomMunantel. CBA3d B
OHoIleHO3E.

DKOJOTHYECKHE CHCTeMBI (3kocHcTeMbl). [loHaTHe 00 3KOCHCTeMe H
6uoreonenose. @OYHKIMOHAIEHEIE KOMIOHEHTB! 3KOCHCTEMBI: IIPOAYLICHTEI,
KOHCYMEHTHI, pefiylleHTbl. KpyroBopOT BELIECTB H MOTOK SHEPTHU B 9KOCHCTEME.
Tpoduueckre (muineBbie) YpoBHH 5SKocHcTeMbl. [IuieBhle UeNM M  CETH.
OCHOBHBIE TOKa3aTeTH 3JKOCHCTEMEBI: OuoMacca, MPOAYKLMs. DKOJIOTHYECKHE
NUpaMHUIBL: NPOAYKLMH, YHCIEHHOCTH, Owomaccel. CBOHCTBa 3KOCHCTEM:
YCTOMYMBOCTD, caMoperyssiuus, passuTtue. Cykueccus.



IlpuponHbie 3KOCHCTEMBI. JKOCHCTEMBI 03Ep H peK. JKocHCTeMa XBOHHOTO
WIH IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE  3KOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOO3KOCHUCTEMBI.
Buonorudeckoe U xo3gHCTBEHHOE 3HAUEeHHE arPO3KOCHCTEM U yPOOIKOCHCTEM.

Buopaznoobpazue kak QakTop ycroiiuMBocTH 3KocucTeM. CoxpaHeHue
OHOJIOTMUECKOro pasHooOpa3ns Ha 3emiie.

Vuenue B. H. BepHaackoro o 6uocdepe. I'paHullel, cOCTaB H CTPYKTYpa
onocdeprl. Kupoe BemectBo M ero ¢yHkuuu. OcobeHHocTH OGHOchepH Kak
rnobanpHOE 3KocHcTeMbl. JlMHamH4eckoe paBHOBecHe H oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BelllecTB 1 OHOTeOXUMUMECKHUE LIUKIBI 3JIEMEHTOB (yraepona,
a3zoTa). 30HaNsHOCTH 6Hochepsl. OCHOBHBIE OUOMBI CYIIIH.

YenosedecTBo B 6HMocdepe 3eMinu. AHTPONOTeHHBIE H3MEHEHHS B OHOchepe.
['mobaneHble s3K0NOTHYECKHE TPOOTIEMEI.

CocyimecTBoBaHuE IPUPOABI % YyeJI0BeYEeCTRA. Coxpanenue
0uopa3HoOOpa3ua Kak OCHOBA yCTOHYHBOCTH Ouocdepsl. OCHOBa PaliMOHATIEHOTO
YIOpaBIeHUA MNPUPOAHBIMKU pecypcaMH M HMX HCIONB30BaHKe. JIOCTIDXCHHA
OMOJIOTHH U OXpaHa MPUPOLL.

JdeMoHcTpanum:

IToptpetsr: A. Ix. Tencnu, B. H. Cykauég, B. . Bepraackuii.

Tabnuue 1 cxeMel: «IIuiueBsle Henmu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«[Ipupoansie coobiiecta», «llenu mnuTaHHA», «IKOMOTHYECKAs IHPaAMHAA»,
«buocdepa u denoBex», «IKOCHCTEMA MHUPOKOIHCTBEHHOTO Jeca», « IKOCHCTEMA
XBOliHOTO  Jleca», «buoueHo3s Bomoémay, «ArpoueHo3», «lIpuMepHEIe
aHTPONOTE€HHBIE  BO3JCHCTBHA Ha TOPHPOAY», «Baxkuellllne HCTOYHHMKH
3arps3HEHHs BO3/yXa M I'PYHTOBBIX BOA», «llouBa — BakHeHIIas coCTaBIAIOMIas
6uochepnl», «DakTopsl Aerpagauud mous», «I[lapHukoBI 3¢ dekT», «PakTophl
PaZIMOAKTHBHOTO 3arps3HeHds Ouocheps», «Obmas cTpykTypa OHOChepsl»,
«PacnpocTpatienne xu3HH B OHoctepe», «O30HOBBIH JKpaH Ouocheps»,
«Kpyrosopot yriepoza B 6uochepe», «KpyroBopor azoTa B IpHPOIED.

OGopynoBauue: MOJeb-aNIUIMKALUA <« THIH4IHBIE OMOLEHO3BI», Trepbapuii
«PacTuTenpHble cooOILECTBa», KomIeknuu «bHoleHo3», « Bpeaurenn BaxXHEHIINX
CENbCKOXO3IMCTBEHHBIX  KYJIBTYP», TepbapHl UM KOMIEKIMM pacTeHHH U
XKHMBOTHBIX, TPHHAJIEXAIHe K Pa3HbIM JKOJIOTHYECKHM TIpyMIlaM OJHOTO BHJA,
Kpacuas kuura Poccuiickoii ®enepanuu, H300paxkeHHs OXpaHAEMBIX BHIIOB
pacTeHUH H )XHBOTHBIX.



IVIAHAPYEMBIE PE3VJIbTATBI OCBOEHHMSA ITPOIPAMMBI 110
BHUOJIOTMM HA  BA3OBOM YPOBHE CPEJHEI'O OBLLUEI'O
OBPA30BAHMA

Cornacio ®I'OC COQ, ycranaBnuBaloTcad TpeGOBaHHA K pe3yjbTaraM
OCBOCHHSI O0ydJaloOlMMHCS TporpaMM cpedHero o0umiero  o0pasoBaHus:
JIMYHOCTHBIM, METANPEIMETHBIM U MIPEAMETHBIM.

JJUYHOCTHBIE PE3YJIbTATBI

B cTpykType NHMMHOCTHBIX pe3yJbTaTOB OCBOCHHA npeamera «buonorumsy»
BBIJIENIEHBI CHEYIOLHE COCTABJAIONIME: OCO3HAHHE O0yYaloUIMMHUCH POCCHACKOMH
rpaKJaHCKOH MACHTHYHOCTH — M'OTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH
H  CaMOOIpPENENEeHHIO, HalW4yhe MOTHBALUMM K oOOy4eHHI0 OHOJNOTHH,
UeJeHaNpaBlIeHHOe pa3BUTHE BHYTPEHHHX YOE€XKJeHHH JHYHOCTH Ha OCHOBE
KITIOYEBBIX LEHHOCTEH M MCTOPHYECKUX TPaJUIUKE pa3BUTHA OHOIOrH4eCKOIo
3HaHMs, FOTOBHOCTE M CMOCOOHOCTH O0y4aromMXcs pyKOBOJACTBOBAaTHECA B CBOEid
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMHA  YCTAHOBKAaMH, TIPHCYIUHMH CHCTEME
Ouonornyeckoro o0pa3oBaHus, HAIMYHE 3KOJOTHYECKOrO IIPaBOCO3HAHHA,
CNOCOGHOCTH CTABUTD LIEIH U CTPOUTH )KM3HEHHbBIE IUTaHbl.

JIMYHOCTHBIE PE3yNbTAaTBl OCBOEHUS NpeaMera «bHomorus» MOCTHralTCs B
eAMHCTBe Yy4eOHOH M BOCIUTATENBHOH MAEATENHBHOCTH B COOTBETCTBUH €
TPAaAULIMOHHBIMH POCCHHCKUMHM COLTHOKYJBTYPHBIMH, HCTOPHYECKUMH H JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTAMH, NPUHATEIMH B 0OIecTBe NpaBWIaMH H HOpMaMH
MOBEJICHHA M CIOCOOCTBYIOT IIpolieccaM CaMOIO3HAHHS, CaMOBOCIIMTAHHA M
CaMOpa3BUTHA, pa3sBUTHS BHYTPEHHEH MO3ULMUH JIMYHOCTH, IATPHOTH3MA,
YBa)K€HHS K 3aKOHY M TPaBONOPAIKY, Y€IOBEKy TpyAa U CTaplIeMy IIOKOJIEHHIO,
B3aUMHOI0 YBaXK€HHA, OEpeXHOro OTHOIIEHHS K KYJbTYPHOMY HaCIequl0 H
TpaJHIHAM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickol @expepaiiu, NpHpole H
OKpYXarollel cpene.

JIMUHOCTHBIE pe3yNbTATBl OCBOEHHS yuyeGHOro mnpeaMmera «buonorus»
AOKHEI OTPaXKaTh TOTOBHOCTH U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA
c(hOpMHPOBAHHON BHYTPEeHHEH TNO3MLHEH JHMYHOCTH, CHCTEMOH HCHHOCTHBIX
OpMEHTAilufi, MNO3HTHBHBIX BHYTPEHHHMX YOeXKACHHH, COOTBETCTBYIOIIUX
TPAAHLIMOHHBIM 1IEHHOCTSM POCCHIfCKOro OOGINECTBa, paclllMpPEeHHe XU3HEHHOTO
OMBITA U OMfIBITA ACATENLHOCTH B IMpPOIIECCe pealn3alliid OCHOBHEIX HaNpaBiICHHH
BOCIIUTATENBHOM AEATENLHOCTH, B TOM YUCIE B YaCTH:

1) rpamaaHCKOro BOCNHTAHHA:

cOPMHPOBAHHOCTE MPAXAAHCKOHR MO3MIKEH 00y4aroIerocs Kak akTHBHOTO H

OTBETCTBEHHOIO 4JIeHa POCCHHACKOro o01ecTBa;



OCO3HAHHME CBOMX KOHCTHTYLMOHHBIX NpaB M o0O0sd3aHHOCTEi, YBaKeHHE
3aKOHA M NPaBONOPAIKa;

FOTOBHOCTE K COBMECTHOM TBOPUECKOH JAEATENBHOCTH NpPH CO3AAHUH
y4eOHBIX NpPOEKTOB, pellleHWH y4eGHBIX W NO3HABATENbHBIX 33a[a4, BBITOJHEHHH
OHONOTHYECKUX IKCTICPUMEHTOB;

CNOCOOHOCTh ONpEAENATh COOCTBEHHYIO [MMO3HLUMIO IO OTHOLIEHHIO K
SIBICHUAM COBPEMEHHO# XU3HU U OOBACHATH €¢;

YMEHHE YYHUTBIBaTh B CBOMX AEHCTBHAX HEOOXOAMMOCTH KOHCTPYKTUBHOTO
B3aMMOJCHCTBUS JIIOALH ¢ pa3sHbIMH yOe:xKIeHUAMH, KYJIbTYPHBIMH LIEHHOCTAMH H
COLHAJIBEHBIM NTONIOKCHUEM;

TOTOBHOCTE K COTPYIHMYECTBY B HPOLIECCE COBMECTHOIO BEINIQIHEHHS
y4eOHBIX, TO3HABATENbHBIX M HCCIEAOBATENBCKMX 3a7ay, YBAKHUTEIBHOIO
OTHOILEHHS K MHEHHUIO OIINOHEHTOB NpH OOCYXKJEHHH CIIOPHEIX BOHPOCOB
6HONOru4eCKOro COACPIKAHH;

FOTOBHOCTE K T'YMaHHTAPHOH M BOJIOHTEPCKOH 1eATeNbHOCTH;

2) naTPHOTHYECKOT0 BOCTIHTAHHSA:

cpOpMHUPOBAHHOCTE poccHHCKOH rPaXxaaHCKOM HACHTHYHOCTH,
NaTPHOTHU3MA, YBAXKEHHUSA K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH IMEpe]
PonuHoii, ropgoctu 3a cBod Kkpai, cBoww PoauHy, CBO# S3BIK H KYJBTYDY,
NpOIILIOe U HacTosIlee MHOITOHAIIHOHATLHOrO Hapoaa Poccun;

LIEHHOCTHOE OTHOHIEHHE K MPHPOAHOMY HAcJIEIHIO U IIAMATHHKAM NPUPOJBI,
OOCTHXXEeHUAM PoccHM B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYAE;

CHOCOOHOCTh OILIEHMBaTh BKJIAA POCCHHACKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHE OHOJOTMH, NOHMMAHHUA 3HAYeHHA OHONOTHH B II03HAHMH 33aKOHOB
NPUPOJEI, B )KH3HH YEIOBEKa H COBPEMEHHOTO 0011iecTBa;

uaeiHas yOexAEHHOCTb, FOTOBHOCTH K CHY)KeHHIO M 3amgure (Oreuecrsa,
OTBETCTBEHHOCTH 3a ero CyAnly;

3) NnyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMA:

OCO3HaHHE YXOBHBIX [{EHHOCTEH POCCHICKOro Hapoaa;

chOopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHS, STHYECKOI'0O NOBEAEHHS;

CIOCOOHOCTE OLICHWBATh CUTYAlMI0 M NPHHHMATH OCO3HAHHBIE PELICHHS,
OPHEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMEI H IIEHHOCTH;

OCO3HAHME TMYHOTO BKJIa/aa B NOCTPOEHHE YCTOHIMBOro OyayLiero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTEINSIM, CO33HHIO CEMbH HAa OCHOBE
OCO3HAHHOTO TIPHHATHSA LIEHHOCTeH CeMEHMHOH XH3HH B COOTBETCTBHH C
TpaguLUsAMH Hapoaos Poccuu;

4) 3¢TeTH4YEeCKOr0 BOCIIHTAHHSA!

3CTETHUECKOE OTHOLIEHHE K MHpPY, BKIOYAs 3CTETHKY ObITa, HAYYHOTO H
TEXHMYECKOrO TBOPYECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOILCHHH;



NMOHMMAaHHE SMOLMOHANBHOIO BO3ACHCTBUA KHUBOMH NIPUPOALI U €€ LIeHHOCTH,

FOTOBHOCTh K CAMOBBID&XXEHHIO B pa3sHbIX BHIAX HCKYCCTBa, CTpeMJIEHHE
NPOSIBIIATH KAYECTBA TBOPYECKOH THUHOCTH;

S) ¢u3HUECKOro BOCHHTAHHA, POPMHPOBAHHH KYJbLTYPbl 310POBbLA H
IMOUHOHAALHOrO 6J1aronoy4yns:

NOHMMAHHWE H pealu3alldd 340poBoro W OeszomacHoro obpa3a >XKH3HH
(3mopoBoe  muTaHHMe, COOMOZEHHE TUTMEHUYECKHX TpaBHiI M HOPM,
cOalaHCHPOBaHHBIA pEXUM 3aHATHE W OTABIXa, peryaspHas du3nveckas
aKTUBHOCTb), OEPemHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHHA K
coOGcTBeHHOMY (hH3HUECKOMY U TICHXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE LIEHHOCTH T[paBWI HHAWBUAYAJIBLHOTO M  KOJUIEKTHBHOIO
0e30MacHOro NOBEAECHUS B CUTYALUSAX, YIPOXAIOLIKX 3M0POBHIO M XKH3HH TIOJEH;

OCO3HaHHME MOCIEACTBUA M HENPUATHSA BpEAHBIX NPHUBBIYEK (YHIOTpeONeHHsA
AJIKOroJIs, HAPKOTHKOB, KYPEHHS );

6) TPyAOBOro BOCNHTAHHS:

FOTOBHOCTB K TPyAy, OCO3HaHHe LIEHHOCTH MacTepcTBa, TPyAOIIo0He;

TOTOBHOCTH K AKTUBHOM JEATENbHOCTU TEXHOJIOTHHECKOW M COLMAIBHOH
HAINpaBJICHHOCTH, CNIOCOOHOCTE HHHLMHPOBaTh, IUIAHUPOBATh U CAMOCTOATENLHO
BBINOJIHATE TaKYIO JEATEIbHOCTD;

HHTEpEC K pa3iM4YHBIM cepaM NMpoecCHOHATBHOR NeATeNbHOCTH, YMEHHE
coBeplIaTh OCO3HaHHBIH BeIbOp Oyaymed mnpodeccMmH ¥ peann30OBhIBaTh
cOOCTBEHHBIE )XU3HEHHbBIE IJIaHEbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO WU C€amMOOOpa3OBaHUIO Ha
TIPOTSKEHUH BCEH YKU3HM;

7) 3KOIOrHYeCKOro BOCIIHTAHHS

3KOJIOTHYECKH IieJiecooOpa3HOe OTHOILICHHE K MPHpPOAE KaK HMCTOYHHKY
KHU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHHS,

NOBBIIIIEHHE YPOBHA JKOJOTHYECKOH KyJNBTypbi: NpHOOpeTeHHe OnbITa
IIAHUPOBAaHUS IMOCTYNIKOB M OLIEHKH HX BO3MOXHEIX MOCHEICTBHH Ui
OKpYJKarolieil cpensl;

OCO3HaHHE MNOGAIBHOrO XapakTepa >KOJOIHYECKHX IIpobiieM M MyTeH HX
peLIeHHs];

CIIOCOOHOCTh MCIOJIB30BaTh IpHOOpeTaeMble IpPH H3Y4eHHM OHOJIOTHH
3HAHMA ¥ YMEHHMA [IPH pelIeHHH [MpoOjeM, CBA3aHHBIX ¢ PpalHOHAJIBHBIM
NPHPOAONONL30BaHUEM  (COOMIOJEHHE MpPaBMNI  MOBeJEHUA B  IIPHPOIE,
HAMpaBIEHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHCTEMaX, OXpaHy BHJOB,
3KOCHCTEM, OHochepHl);



aKTHBHO€ HENpPHATHE [EHCTBHUH, NPUHOCAIMX Bpeld OKpYXaloilei
IPHPOAHOH Cpelle, YMEHUE NPOrHO3UPOBATh HEONArONMPHATHBIE IKOJOTHYECKHE
MOCNIEACTBUS IIPEANPHHUMAEMEIX ASHCTBUI U NpedoTBpallaTh HX;

HaJl{4Me Pa3BHUTOrO 3KOJOTHMYECKOro MBILIIEHH, IKOIOFHYECKOH KYIBTYpBI,
OMbITA JAeATeILHOCTH 9KOJIOTHYECKOH HanpaBIeHHOCTH, yMEHMS
PYKOBOJACTBOBAaTECS HMH B [03HABATENLHOH, KOMMYHHKAaTHBHOH M COILHAJBHOMN
[IPAaKTHKE, TOTOBHOCTH K YYaCTHIO B [PAKTHYECKOH AEeATENHHOCTH SKOJIOTHYECKOM
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHMA:

C(OPMHPOBAaHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3sBUTHS HayKH M OOILECTBEHHOM MPAaKTHKH, OCHOBAHHOI'O Ha AHAJOre
KYJITYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MONUKYIbTYPHOM MHPE;

COBEPILEHCTBOBAHHE S3BIKOBOM M YHUTATENBCKOH KYJIBTYPHI Kak CpeAcTBa
B3aHMOJCHCTBHUA MEXY JIOABMH H MIO3HAHUA MHpa;

NoHHMMaHWe cneuudukd OHONOrMM KaK HAyKH, OCO3HAHWUA €€ poiu B
(GOpPMHPOBAHHH PAllHOHANBHOrO HAy4YHOrO MBIILIEHHN, CO3JAaHHH LENOCTHOTO
NpeACTaBleHAs 00 OKpYKalolleM MHpe Kak O eMHCTBE MPHPOJLI, YeI0BEKa M
obliecTBa, B IMO3HAHWHM IPHPOAHBIX 3aKOHOMEPHOCTEH M pelleHuM mnpobiem
COXpaHeHHs NMPUPOAHOI'O PaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMONIOTHH A COBPEMEHHOM IIMBHMIIH3AIIHU:
obecredeHHs] HOBOTO YPOBHA pPa3sBHTHA MERHLMHBI, CO3[JAHHE NEPCIEKTHBHBIX
OHOTEXHONIOFHH, CINOCOOHBIX pemaTh pecypcHble NpobAeMbl  pa3BUTHA
4yeJioBedeCTBa, IOMCKa ITyTell BBIXOJa U3 IMOOATBHBIX JKOJIOTHYECKHX MpodiieM U
obecneyeHuss mnepexoga K  YCTOHYMBOMY  pPa3BHUTHIO, PpalHOHAIBHOMY
HCIOJIB30BaHHIO NPHPOJHBIX pecypcoB H (OPMHUPOBAHHIO HOBBIX CTaHAApPTOB
JKH3HH;

3aMHTEPECOBAHHOCTh B MOJMy4YeHHH OMONOTHYECKHX 3HAaHHH B UeX
MOBBIIEHUsT OOIIed KyNbTYyphl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOHW 4acTH (YHKUHOHANBHOH I'paMOTHOCTH O0yyalomuxcs, hpopMHUpyeMoii
[IPH U3y4eHNH OHOJIOrHH;

NOHHUMaHHe CYLIHOCTH METOJOB IO3HAHUA, UCNOIb3yeMBIX B €CTECTBEHHBIX
HAyKaX, CIOCOOHOCTH HCMOJB30BAaTh TMOJydacMble 3HAHWUA MU aHalM3a |
00BACHEHUS ABJICHHH OKPYXXAlOWIEro MHpa M MPOUCXOJAIIUX B HEM H3MEHEHHI,
yMeHHe AenaTh OOOCHOBaHHbIE 3aKIIOYEHHs HA OCHOBE HaydHBIX (JaKTOB U
HMEIOLINXCA TJAHHBIX C LENBIO ITOXYYeHHS JOCTOBEPHBIX BEIBOJIOB;

CNoCOOHOCTh CaMOCTOATENIBHO HMCTONB30BaTh OHONOTHYECKHE 3HaHMs ML
peLieHus MpodiieM B peasIbHBIX KU3HEHHBIX CHTYallUAX;

OCO3HaHWE I[IEHHOCTH HAYYHOH AeATeIbHOCTH, NOTOBHOCTH OCYIIECTBIATDH
[IPOEKTHYIO M HCCIIEIOBATENbCKYIO IEATENBHOCTh HHANBUAYAIBHO H B FPYMIie;



FOTOBHOCT H  CNOCOOHOCTE K  HENpepblIBHOMY O00Opa3oBaHHMIO H
caMo00pa3oBaHMIO, K aKTHBHOMY MOJNYyYEHHIO HOBBIX 3HAHWH MO OHONOrHH B
COOTBETCTBHH C JKU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIBTATHI

MerTanpeaMeTHBIE pe3ylbTaTEl OCBOSHHUS y4yeOHoro mnpeamera «buonorusa»
BKIOYAIOT: 3HaYMMbie A8 (OPMHPOBAHHA MHPOBO33PEHHS OOYUYAIOMIHXCA
MEXAUCLMIIIUHAPHEIE (MEXIpeIMeTHbIe) OOMeHay YHbIe MMOHATHA, OTPaXKaloiue
LUEJOCTHOCTh HAy4YHOH KapTHHBI MHpa H CHelUu(pHKY METOJOB TMO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BeIeCTBO, SHEPrHsd, ABJIEHHE, TPOIIECC,
CHCTeMa, Hay4HBIH (aKT, NpHHLMI, FMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHHA,
HcclenoBanue, — HaOmiofieHHe, H3MEpeHHe, OJKCMEPHMEHT M OPYrHux),
YHHUBepcanbHble ydeOHble [JeiicTBUA (HO3HABAaTeNbHBEIE, KOMMYHHKATHBHEIC,

pEryNATHBHBIE), obecneynBalomnue (dhopmHpoBaHHe GYHKIHOHATIEHOH
rPaMOTHOCTH W COLMATBHONH KOMIIETEHIIMM OOYYaIOIIMXCH, CIOCOOHOCTH
o0yyalomMxcsa WCTIONB30BaTh OCBOEHHbIE MEXAUCHUIUTHHAPHEIE,

MHPOBO33pEeHUYECKHe 3HAHMA W YHHUBEpCcaIbHblE Y4yeOHble JeHCTBHUA B
[MO3HABATE/IBHON H COLIMATIBHOM ITpaKTHKE.

MeranpeaMeTHbIe pe3yNibTaThl OCBOCHHA MPOTPaMMBI cpeaHero odiero
00pa3oBaHUs AOKHBI OTPAXAaTh:

Oraanenne YHHBepcaJbHbLIMH yueOHbIMH NMO3HABATE/IbLHBIMH
AeHCTBHAMH:

1) 6a3oBble JIOTHYeCKHe AeHcTBHNA:

caMOCTOSATEIFHO  (OpPMYJNMpPOBaTH ¥  aKTyaJllU3upoBaTh  npobnemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPH OCBOGHHM 3HAHMHK MPUEMBI JIOTHYECKOrO MBILUICHHS
(aHanu3a, cuHTE3a, CpaBHEHU, KiaccuGpHKaIK, 000011IeHNs ), PACKPBIBATh CMBICI
OHOJIOrHYECKUX MOHATHI (BBIAEJATh UX XapaKTEpPHBIC NPU3HAKH, YCTAHABIMBATH
CBA3H C IPYTMMH HOHATHIAMH);

ONpefeNATh LM ACATENIBHOCTH, 3aJaBasg IapaMeTpbl H KPHTEPpHH HX
JIOCTH)XEHHS, COOTHOCHTD Pe3yJIbTAThl ACATEABHOCTH C MOCTABIEHHBIMH LICISAMH;

HCIIONB30BaTh OMOJIOrMYECKHE TOHATHA Ul OOBACHEHHS (PAKTOB H ABICHHM
’KUBOW NPHUPOABI;

CTPOHTH JIOTHYECKHE paccyXJeHWs (MHIOYKTHBHBIE, MA€HYKTHUBHbIC, MO
aHANOrMH), BEIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaEMBIX
ABJIEHUSX, GOPMYIJIHPOBATH BLIBOABI U 3aKIIOYEHHS;

NpUMEHATE  CXEMHO-MOIeNbHblE ~ CpelAcTBa  JUIA  TPEACTaBICHHA
CYINECTBEHHBIX CBA3eil M OTHOLICHHH B M3yd4aeMBIX GHONOrHYECKHX O0OBEKTax, a



TakKe  T[POTHBOPEYHl  pasHOro  poAa, BBUIBIEHHBIX B PadIMYHBIX
HHGOPMAaLMOHHBIX HCTOYHHKAX;

paspabaTbiBaTh NJIaH peUICHHS NMPoONeMBl ¢ YUETOM aHAIM3a UMEIOLMXCS
MaTepUaJIbHBIX ¥ HEMAaTepUANBHBIX PECYPCOB;

BHOCHTB KOPPEKTHBEI B AEATEIBHOCTD, OLICHHBATh COOTBETCTBHE PE3YJIETATOB
LeJISIM, OLIEHUBATh PUCKHU HOCIEACTBHH AeATeIbHOCTH;

KOOP/IMHUPOBaTE M BHIMOJNHATE paboTy B  YCIOBHAX peajibHOrO,
BHUPTYaNnbHOT0O U KOMOWHHPOBAHHOTO B3aHMOACHCTBHA;

Pa3BHBATh KPEAaTHBHOE MBILLICHHE IPH PEILIEHNH XHU3HEHHBIX Npobnem.

2) 6a30Bbie HCCJIEXOBATEABCKHE NEHCTBHA:

BJIaJeTh HAaBBIKAMH Y4eOHO-HCCNIeAOBATENECKOM U IPOEKTHOM AeATeTLHOCTH,
HaBBIKAMHM  paspellleHHs mpofsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENBHOMY MMOMCKY METOJOB pellieHHs MPaKTHYEeCKUX 33]1a4, IPUMECHEHHUIO
Pa3NUYHBIX METOAOB MMO3HAHKS,

HCIIONIb30BaTh Pa3iH4YHble BUABI JEATENBHOCTH [0 TMOJY4CHHIO HOBOTO
3HAHUA, €r0 MHTEpINpeTalyy, Npeodpa3oBaHHIO M NPHMEHEHUI0 B y4eOHBIX
CHTyaLlHsX, B TOM YHCIIE IIPH CO3JaHHH YYeOHBIX U COLMANIBHBIX IPOEKTOR;

tdhopMUpOBaTh HAYYHBIN THIT MBILUIEHHSA, BIaeTh HAYYHOH TEpMUHONOTHEH,
KJIFOYEeBBIMH ITOHATHAMH H METOJaMM;

CTaBUTh H (OPMYNIHpOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHON
JIeATENHHOCTH H KU3HEHHBIX CUTYaLUAX;

BBIAB/ISITh MPUYHHHO-CICACTBEHHBIE CBA3M M aKTyalM3HpOBaTh 3ajady,
BBIIBHTaTh THUIIOTE3Y €€ pelIeHHs, HAXOAUTh apryMeHTbl A J0Ka3aTenbCTBa
CBOMX yTBEPKACHHH, 3a1aBaTh NApaMeTPhl U KPHTEPHH PELICHHU;

AHAJIM3UPOBATh TMMOJMYYCHHBIC B XOJE pELIeHHA 3afJadl  pPe3yNbTaThl,
KPUTHYECKH OLEHHUBATh HX JOCTOBEPHOCTB, IPOTHO3HPOBATh H3MEHEHHE B HOBBIX
YCIIOBHUAX;

AaBaTh OLECHKY HOBBIM CHUTYAaIHsAM, OLEHUBATh MIPHOOPETEHHBIN OMBIT;

OCYILECTBJIATH LieJiEHANpPaBIeHHbI MOUCK IepeHoca CPeACTB U CrocoboB
AelcTBUA B Mpo¢heCCUOHANBHYIO CPEAY;

YMETh TIEPEHOCHTh 3HAHMs B MO3HABATENBHYIO H NPAKTHYECKYIO 00NacTH
KUIHEACATCIBHOCTH;

yMETh HHTETPUPOBATh 3HAHHA H3 Pa3HBIX NPeIMETHBIX obnacTeii;

BLIIBUraTh HOBBIE MJEH, Npe/iaratb OPHUrHHAJIBHBIE MOAXOABI M pPELICHUS,
CTAaBUTEL MPOOIEMBI H 33JJauH, JOMYyCKaloLKe aNbTePHATHBHBIC PELIICHHU.

3) pa6oTta ¢ unpopmManueii:

OPHEHTHPOBAThCS B PA3HYHBIX HCTOYHHKaX HHGOpMaLUH (TekcTe yieGHoro
nocobus, Hay4HO-NOAYJIAPHOH JUTeparype, OHONOrMYECKHX CIOBapAX H
CIIPaBOYHMKAX, KOMIBIOTEPHLIX Ga3ax NaHHBIX, B VIHTepHeTe), aHaNM3UpPOBATH



HHGOpMaLUIO pa3NTHYHBIX BUAOB H (OPM IpeACTABICHUA, KDHTHUECKH OLIEHHBATE
€€ JOCTOBEPHOCTb U HEMPOTHBOPEUHBOCTb;

$OpMYyNHpORBATE 3alPOCHl M NPUMEHATH Pa3IU4HBIE METOABI IPH MOHCKE H
orbope Ouonoruyeckoit MHGopManMu, HEOOXOOAUMOH IUIA BBITOIHEHHS y4YeOHBIX
3a/ay;

npuoOpeTaTe OMbIT HUCNONB30BAHUA HHGOPMALIHOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHM, COBEPIUCHCTBOBATH KYJIBTYPY @KTUBHOTO UCTIONLE30BaHUS PATHYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSAATENBHO  BBIOMpaTh  ONTUMAIBHYIO  (GOpMy  NpeAcTaBlEeHHS
Ouonorudeckoil nHpopManru (cxembl, rpadHKH, AHArPAMMbl, TAONHLIbI, PHCYHKH
U Apyroe);

HCNIONB30BaTh HayyHbIH s3BIK B KadecTBe cpeAcTBa npu pabore ¢
Ouosornueckodl HHpOpMaLHed: NPHUMEHATh XHUMHYeCKHe, (U3NYEeCKHE U
MaTeMaTH4YeCKHE 3HAKH M CHUMBOJBI, QOopMynbl, abOpeBUaTypy, HOMEHKIATYpY,
HCIIONB30BaTb M IpeoOpa3oBHIBaTE  3HAKOBO-CHMBOJHMYECKHE  CpelAcCTBa
HArNAAHOCTH;

BIaJETh  HABBIKAMM  pacmo3HaBaHWA M 3alUMThl  HH(OpMALHH,
HH(QOPMAIMOHHOH 6€30MacHOCTH JIMYHOCTH.

OBnajenne yHHBEPCANBHBIMH KOMMYHHKATHBHBIMH JAeHCTBHSIMH:

1) oGmenne:

OCYIIECTBIAThL KOMMYHHKAIIMHM BO BCeX cdepax KHU3HH, aKTHBHO y4aCTBOBATh
B AMAJIOre UIM JAHCKYCCHH MO CYLUECTBY 00CYyKJaeMOH TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJEHHA OTHOCHUTENbHO BBIIIOJIHEHUS NpeiaraeMoin
3aJla4d, YUYHUTHIBATh UHTEPEChl H COINTAaCOBAHHOCTH MO3ULMI JPYrUX YYacTHHUKOB
IUanora WM JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE cpencTBa OOLIEHUA, MOHMMATh 3HAYEHHE
COLIMAJILHBIX 3HAKOB, NPEANOCHUIOK BO3HHKHOBEHHS KOH(IHKTHBIX CHTYallMH,
YMETb CMAr4aTh KOH(PIUKTEI U BECTH NIeperoBOpsl;

BIAJETh pa3NU4YHBIMU criocobaMu oOmeHUs U B3aUMOJCHCTBHSA, MMOHHMMATh
HAMEPEHHS JPYTHX JIFOJEH, POABIATE YBRXHTEIBHOE OTHOLLEHHE K COOECETHUKY
U B KOPpeKTHO# dopMe GOpMyIHPOBaTE CBOM BO3PAXKEHHS,

Pa3sBEPHYTO ¥ JIOTHYHO M3NaraTh CBOKO TOYKY 3PEHMs C HCIIOJIL30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHAS AeATeIbHOCTD!

IOHHUMATh ¥ HCIOJB30BATH MPEHUMYIIECTBAa KOMAHIHOH M WHIMBUIYaIbHOM
paboThI MPH peliieHHH GHOIOrHYecKoi MpoGieMel, 060CHOBLIBATE HEOOXOUMOCTE
[IpUMEHEHHMS IPYNIOBEIX GOPM B3aHMOJCHCTBHS NP peILICHUH YUueOHOM 3a/1a4H;

BRIOMpATh TEMATHKy M METOIBI COBMECTHBIX NeHCTBHII ¢ yuérom o0Omux
HHTEPECOB U BO3MOXHOCTEH Kaxaoro 4J1¢Ha KOJIJIICKTHBAa,



NPUHUMATL LENH COBMECTHOH JCATCNBHOCTH, OpPraHH3O0BBIBAaTH H
KOODAMHUPOBATH ACHCTBUA MO €€ NOCTHKECHHIO: COCTABJIAThL IUIaH JCHCTBHIA,
pacrpenenitb poid ¢ YY€TOM MHEHHMH YJIaCTHHKOB, OOCYXXIaTh pe3yJIbTaThi
COBMECTHOH paboOThi;

OLICHHBATh KAa4YECTBO CBOETO BKIAJAa H KaXKJOr0 YYaCTHHKA KOMaHIL! B
obmmuii pe3ynsTat o pa3paboTaHHBIM KPHTEPHAM;

npearaTb HOBBIE IPOEKTHI, OICHMBATh HJAEH ¢ TO3WIMH HOBH3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKOH 3HaYHMOCTH;

OCYLIECTBIIAThL MMO3UTHBHOE CTpaTeTHMYECKOe [IOBEAEHHE B pa3IMYHBIX
CHUTYaLUsIX, POSBAATE TBOPYECTBO U BOOOpaKeHHE, ObITh MHHIIMATUBHEBIM.

OBnagenne ynHBepCcA/JLHBIMH PeryJisiTHBHBIMH JAeHCTBHAMM:

1) camoopranuzauus:

HCIONB30BAaTh OWONMOrHYecKUe 3HAHWS AN BLIABIEHHSA npobieM H HX
PELLIEHHs B XKU3ZHEHHBIX H Y4€OHBIX CHTYAIIHAX;

BbIOHpaTh Ha OCHOBE OHOJIOTMMECKHX 3HAHHI LeNleBhle M CMEICIOBEIE
YCTAHOBKM B CBOMX JEHCTBHAX M IIOCTYNKAaX IT0 OTHOLICHHUIO K KUBOI mpupoje,
CBOEMY 3/IOPOBEIO H 3J0POBBIO OKPYXAIOIIHX;

CaMOCTOATENBHO OCYLUCCTBAATH f103HABATENBHYK) [ESTebHOCTh, BBHIABIATH
npoOJsieMBl, CTaBUTh U GOPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa3oBaTENbHOM
AEATENBHOCTH H JKHU3HEHHBIX CUTYaIlHX;

CaMOCTOAITENILHO COCTaBIATh IUIAH pEIIeHUS NpoONeMbl ¢  YYETOM
UMEIOLIUXCA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H MpeAOYTEeHHUI;

IaBaThb OLECHKY HOBBIM CUTYaLlHsM;

pacLMpATL paMKH y4eGHOTro NPEeAMETa Ha OCHOBE JTHYHBIX NPEANOUYTEeHMNH;

Ienarh OCO3HaHHBIN BEIOOp, apryMEHTHPOBATh €ro, OpaTk OTBETCTBEHHOCTD
3a pelIeHue;

OLIEHHBATh NPUOOPETEHHBIH ONBIT;

CIOCOOCTBOBATh (POPMHPOBAHHIO M TPOABICHHIO IIHPOKOH 3PYINHLMH B
pasHBIX 00NacTAX 3HAHHMH, MOCTOAHHO MNOBHILIATh CBOH OOpa3oBaTENbHBIA H
KyJIETYpHBIH YPOBEHB.

2) CAMOKOHTPO/Ib:

JaBaTh OIEHKY HOBBIM CHTYaLiHSM, BHOCHTb KOPDEKTHBbBI B AEATCIBHOCTD,
OLIEHHBATh COOTBETCTBHE PE3YNBTATOB LIENISM;

BJIAaZeTh HABBIKAMM  [O3HABaTeNbHOH pedleKCHMH KaK  OCO3HAHUA
COBepIIaeMbIX ACHCTBUH ¥ MBICIUTENBHEIX IIPOLIECCOB, HX PE3YJIBTATOB H
OCHOBaHHMH, HCIOJB30BaTh NMPUEMBI pedieKCHH A OLEHKH CHTyalluH, Bbibopa
BEPHOTO pellieHHUs;

yMETbh OLEHHMBAaTh PUCKM H CBOSBPEMEHHO NPHHHMMATH DEIICHMA MO HX
CHIDKEHHIO;



NPUHMMATh MOTHBBI M apryMeHThl APYTHX [IpH aHaiu3e pe3yJbTaToB
JIeSATENBHOCTH;

3) npuHATHe ceGs W APYIrHX:

NIPUHHMATh cebs, NOHUMAasi CBOM HEJOCTATKH H JOCTOMHCTRA,;

NPUHHMATE MOTHBBI W AapIyMEHThl APYTMX [pH aHalM3e pe3yJbTaTOB
JeATEILHOCTH;

IIPU3HABaTh CBOE NPaBoO M MPABO APYTHX Ha OMIMOKY;

pa3sBUBaTE COCOOHOCTH NOHHMATh MUp C IMO3HIMH APYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIbTATHI

IIpenMeTHble pe3ynbraThl ocBoeHHs mnporpamMmbl COO mo Guonoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crnieldbHYeCcKHe I y4eOHoro mpeamera «bHogorus»
Hay4YHbIe 3HAHHs, YMEHUS U CNIOCOOBI AeHCTBHH MO OCBOEHHIO, MHTEPIIPETALHH H
NpeoOpa3oBaHUIO 3HAHUH, BUABI AEATENbHOCTH MO IONyYEHHIO HOBOTO 3HAHHA H
NPUMEHEHHIO 3HAHWMH B PAa3IMYHBIX Y4eOHBIX CHUTyalMsX, a TaKke B PealbHBIX
KHU3HEHHBIX CHTYAaLUAX, CBA3aHHBIX ¢ OWonorueii. B mporpamme mnpeaMerHble
pe3yJIbTaThl IPEACTARIICHBI 10 rogam o0y4eHus.

IlpenmMeTHBIE pe3ysIbTAaTEl OCBOCHHA yuyeOHoro npeamera «buonorus» ¢ 10
K1acce NODKHEL OTpaXKkaTh:

chOpMUPOBaHHOCTE 3HAHHH O MecTe U poiH OHOJIOTHH B CUCTEME Hay4HOIO
3HaH{ds ECTECTBEHHLIX HAyK, B (OPMHpPOBAaHHM COBPEMEHHOIl €CTECTBEHHO-
HayYyHOH KapTHHB! MMpa M HAy4HOIO MHPOBO33PEHHUSA, O BKIAJE POCCHHCKHMX H
3apyOeKHBIX y4E€HBIX-OHONOrOB B pa3BUTHE OHONOIMH, (YHKUHOHATILHOH
rpaMOTHOCTH YE€JIOBEKA JTif PEIICHUA XKU3HCHHBIX 3a1a4,

yMEHHE PpacKpbiBaTh coAepXaHHe OHONOrMYECKHX TEPMHHOB M IOHSATHI:
KH3Hb, KIEeTKa, OpraHu3M, MeTabonu3M (oOMeH BelecTB M NpeBpallcHHE
IHEPryH), roMeocTa3s (CaMOoperyaslua), YPOBHEBas OpraHH3alMs JKHMBBIX CHCTEM,
CaMOBOCTIpON3BeZicHUe (pernpoayKIMs ), HacAeICTBEHHOCTb, H3MEHUUBOCTh, POCT H
pa3BUTHE;

YMEHHE H3Jaratb OHOJOrMYECKHE TeOopHd (KJIETOYHas, XPOMOCOMHas,
MyTAllMOHHAs, UEHTpajbHas JOTMa MOJeKyJsapHoii Ouonorum), 3akoHel (I
Mengens, T. Moprana, H. 1. BaBunopa) u yuenus (o meHTpax MHorooOpasus u
MPOUCXOXJIEHHA KyJbTYpHbIX pactenuii H. M. BaBuiosa), onpeaensaTh rpaHHUIsl
UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaIETh METOAAMH Hay4HOTO MO3HAHHA B OHOJIOTHH: HabmoneHue u
ONKMCAaHHWE >XHBBIX CHCTEM, NPOLECCOB H ABJICHHH, opraHd3aliuid H IpOBEICHHE
OHOJIOTHYECKOTO  JKCIIEPHMEHTA,  BBIABHIXKEHME  T[HNOTE3bl,  BBIABIECHHE
3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BEIWYHHAMH, OOBICHEHHE MONYYEHHbIX



pe3ynbTaToOB, HCHOJIL30BAHHBIX HAY4YHBIX TOHATHH, TEOpHil M 3aKOHOB, YMEHHE
JieNaTh BEIBOABI HA OCHOBAHHH HOJYYEHHBIX Pe3y/bTaToB;

YMEHME BBIJCIUITE CYNIECTBEHHEIE NPU3HAKK BUPYCOB, KIETOK NPOKAPHOT U
3YKApHUOT, OJHOKACTOYHBIX H MHOTOKJIETOYHBIX OpPraHH3MOB, OCOOEHHOCTH
npoLieccoB: 0OMeHa BEIECTB M MpPEeBpalieHus 3HEPrUd B KJETKe, HOTOCHHTE3a,
IUIACTHYECKOIO M 3HEPreTHYECKOro oOMeHa, XeMOCHHTE3a, MHTO3a, Meiio3a,
OIVIONOTBOPEHHs, pPa3MHOXEHHA, HWHAMBUAYAIbHOTO Ppa3BUTHA OpraHH3Ma
(oHTOreHE3);

YMEHHE HPUMEHATh IOJIyY€HHBbIE 3HaHUS A OOBACHEHHS OMOJIOTHYECKHX
IPOLIECCOB M SIBIICHHM, [N MPUHATUSA NPAKTUYECKUX peIIeHWH B MOBCEeIHEBHOM
KHM3HH C Lenblo obecrneyeHHs O0€30NMaCHOCTH CBOEro 370POBbS M 370POBBA
OKpY>KalOLUMX JIofei, coOIoqeHHs HOpM IPaMOTHOT'O MOBE/ICHUA B OKpYXKatolleii
NpUPOAHON cpelie, NOHUMAHHE HEOOXOOUMOCTH HCIONB30BAHUA JOCTHXKEHHH
COBpPEMEHHOH Owonorui W OMOTEXHONOrHH  Jisi  PalHOHAIBHOIO
MpPUPOAONOIE30BAHUS;

YMEHHE peliaTh OJJIecMEHTapHble TIeHeTUYECKHE 337aq¥ Ha MOHO- U
IMrHOpHAHOE CKpellMBaHUe, CLEIUIEHHOe HacjieJOBaHHEe, COCTaBIIATh CXEMBI
MOHOTHOPHIHOTO CKPELIMBAHUA AJA IMPEICKA3aHUS HACIENOBAaHHA NPH3IHAKOB Y
OpPraHH3MOB;

yMeHHE BBIIOJHATHL J1abopaTopHble W IpakTH4YecKHe paboThl, COONIOAATH
npaBuJia IpU paboTe ¢ y4eOHBIM U TabopaTopHbIM 060pyaoBaHHEM;

YMEHHE KPHMTHYECKH OLEHMBaTh H HHTEpIpPeTHpPOBaTE WHPOPMALHIO
OHMONIOrHYECKOT0 COJIEpXaHHs, BKJIIOYAIOIIYI0 I[ICEBJOHAYYHbIE 3HAHHUA U3
pa3NMYHBIX UCTOUYHHKOB (CpeacTBa MaccoBoi MHGoOpMaIyH, HayYHO-IONMYJIApHBIE
MaTepHanbl), STHYECKHe acleKThbl COBPEMEHHBIX HCCIeoBaHHI B Ouonorum,
MeAHLHHE, OUOTEXHOJIOTHY;

yMeHHe co3aBaTh CcoOCTBEHHble NHMCHMEHHBIE M YCTHBIE COOOLIEHHS,
06061as 6uonoryueckyro HHGOPMALMIO U3 HECKOJBKHMX HCTOUHHKOB, MPAMOTHO
UCTIOJB30BaTh IOHATHHHBIH anmapar OMoNOruu.

[TpenMeTHble pe3ynbTaThl OCBOeHHA y4yeOHoro npeamera «buonorus» ¢ 11
Kiacce NOKHEL OTpaxaTh:

¢hOPMUPOBAHHOCTH 3HAHHWI O MeCTe H POJH OHONIOTHH B CHCTEME HAYYHOTO
3HAHHA ECTECTBEHHBIX HayK, B (POPMHpPOBAHHH COBPEMEHHOIl €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa U HAY4HOTO MHPOBO33PEHHS, O BKIIaJe POCCHHCKHX H
3apy0eXHBIX y4€HBIX-OHOJIOTOB B pa3BuTHe OHONOrHH, (YHKUHOHANBHOH
rPaMOTHOCTH 4YeloBeKa JUTsl peILeHHS KU3HEHHbIX 3a/1aY;

yMEHHE pPacKpbIBATh COJEpXKaHHe OHWONOIMYECKHX TEPMHMHOB H TNOHATHI:
BH/I, HONYJIAUNsA, FeHOQOHA, IBOIONMSA, ABHXIYIIHE CUMbI ((PaKTOpPBI) 3BOIOLIHH,
IPUCIIOCOOIEHHOCTh OPraHU3MOB, BHAOOOpPa30BaHME, JKOJOIHYECKHE GaKTopsl,



3KOCHCTEMA, NPOAYLEHTBI, KOHCYMEHTBI, peAyLCHTBl, LeNH IHTaHMUA,
3KOJIOTHYECKas MHpaMuaa, buoreoneHos, 6uochepa;

YMEHHE H3JaraTb OHOJIOTMYECKHE TEOPHMHM (IBOMIOLMOHHAA Teopus Y.
JapBHHa, CHHTETHUYECKAs TEOpHs 53BOIOLUHM), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxoiactBa K. M. Bapa, uepenoBanus riiaBHBIX HaIpaBICHHN H
nyred ssomolun A. H. Ceseprosa, ydyenns o Ouocdepe B. M. Bepraackoro),
OIpEACNATh IPAHULIBI UX IPUMEHUMOCTH K )XMBBIM CHCTEMAM;

YMEHHE BIIAJETh METOAAMH HAYYHOTO MO3HAHHA B OMOJIOTUH: HAOMOACHHE H
ONMCAHME JKHMBBIX CHCTEM, NPOLECCOB W SBJIICHHH, OpraHU3alliid M IMpOBeIeHHE
OHONIOTMYECKOTO  JKCIEpHMEHTa,  BBIABHKCHHE  THIIOTE3bl,  BLIABICHHE
3aBUCUMOCTH MEXJY HCCIeAyeMBIMH BEIHYMHAMH, OOBACHEHHE MONYyYEHHBIX
pe3ynbTaTOB, UCIOJIB30BAHHBIX HAYYHLIX TMOHATHH, TEOPHIl W 3aKOHOB, YMEHHE
AeNnaTh BHIBOABI HA OCHOBAHKH ITONYYEHHEIX Pe3yJIbTaTOB;

YMEHHE BBIIENATL CYIIECTBEHHEBIC [IPU3HAKH CTPOCHHA OHONIOrHYEeCKHX
OObEKTOB: BHIOB, NOMYNANWH, NPOAYLIEHTOB, KOHCYMEHTOB, PpeAyLCHTOB,
OMOreolieHO30B M JKOCHCTEM, OCOOSHHOCTH TIPOLECCOB: HacJeICTBEHHOM
H3MEHYHBOCTH, €CTECTBEHHOro oTdopa, BHAO0Opa30BaHHsA, MPHCIOCOOIEHHOCTH
OpraHU3MOB, OCHCTBUS 3KONOrMYecKMX (aKTOpPOB Ha OpraHusMbl, MEepeHoca
BEIIECTB M IIOTOKA 3HEPrMH B 3KOCUCTEMAaX, AQHTPOINOIEHHBIX H3MCHEHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KpyroBOpOTa BeIIeCTB U OMOT€OXMMHYECKHX
HUKJIOB B Ouocdepe;

yMeHHe MPHUMEHATH MOJyYeHHblE 3HAHHA Ui 0OBbACHEHHS OHONOTHYECKHX
NPOLECCOB U SBJICHHI, AN NPUHATUA APAKTUYECKUX pELIeHHH B IOBCEIHEBHOH
XU3HH C Henblo obecnedeHHs Oe30IaCHOCTH CBOEro 3IO0POBbS H  3JOPOBbSA
OKPYXAIOUIMX JIOACH, COOMOEHHA HOPM IPaMOTHOI'O NMOBEIEHHA B OKpYIKaroLeH
NPUPOAHOH cpene, MOHMMaHME HEOOXOAUMOCTH HCIIONb30BaHHUA JOCTHIKEHHMH
COBpPEMEHHOH OMONIOrHH AA palHOHAIBHOIO IPHPOIOIIOIb30BaHHS,;

yMEHHE pellaTh dJIeMEeHTapHble OMONOrMYecKHe 3aJayH, COCTABIIATE CXEMBI
niepeHoca BeLIeCTB U FHEPTHA B IKOCHCTEMaX (LN MHTaHUA);

YMEHHE BBIMONHATEH JIaGopaTopHble M IMpaKTHYeCKHE paboTel, cobmoaartsh
IpaBHJIa IpH pabote ¢ yueOHbIM U 1a60paTOPHEIM 000PYIOBaHHEM,

YMEHHE KPHTHYECKM OIeHMBaTh M HHTEPNPETHPOBaTh HHOOPMALUIO
OHOJOTHYECKOTO COJIepXKaHus, BKIIOYAIOIIYID IICEBAOHAYYHBIC 3HAaHHA M3
Pa3IHYHBIX HCTOYHHUKOB (CpelcTBa MaccoBod MHGOpMAaLMH, HAyYHO-TIOMYIISPHEIE
MaTepHalisl),  pacCMaTpWBaTh  [NOOalNbHBIE  DKOJOFHYeCKHe  MpobIeMbl
COBPEMEHHOCTH, (POPMHPOBATH 110 OTHOLIECHHIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3JaBaTh COOCTBEHHBIE ITHCBMEHHBIE W YCTHBIE COOOLIECHHA,
00001as OMOJOrHYeCKyl0 WHMOPMALIMI0 U3 HECKOJIBKHX HCTOYHHKOB, I'PaMOTHO
HCTIONIb30BaTh TOHATHHHBIN arnnapaT OHOIOrHH.



TEMATHYECKOE IUIAHUPOBAHUE
10 KJACC

KOJ]II'-]CCTBO qacon

HanmeHnoBpanne Pa3fic/ioB H TEM

Ne n/m KourpoabHsie
NporpamMmel Bceero :
‘ ~ paboThI
1 Bromorud xak Hayka 2 ; 0
2 JKuBEle cucTeMBI H UX OpraHU3alnus 1 . 0
| P
! |
3 XHUMHYECKHH COCTAB H CTPOSHUE KIIETKH 8 : 0
—— | [ r .
4 JKM3HeneATENBHOCTD KIETKH 6 ! 1
5 l;gsznoxcenlie H m{,unnn,uyanbﬂoe pasamn; S 5 B 0
OpraHH3MOB -
6 HacnenctBeHHOCTE H H3AMEHUYHBOCTH 3 0
~ OpraHH3MOB - o
Cenexius opranu3MoB. OCHOBEI 3 1
1‘ 6?19:1‘8XHOH0];HH I
i
8 | Peseanoe BpEMs j 1 0
OBIIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME i 34 2

IIpakTH1eckue
paboTsI

0.5

|
|
|
i
Tl
|
|
1

JJIeKTpPOHHbBIE

(uudposnic)
odpa3oBaTeabHbIE

pecypchbl

7]3;65ﬁ0TeKa HOK

‘ pttps://m.edsoo.ru/?fél1c292

Butnuoteka L{OK

https://m.edsoo.ru/7f41¢292 __3

bubmnoteka [JOK

httl)isr;//m.edsoo.ru/r 7f4 71”;7:29;73

butmuorteka LJOK

budmioreka IIOK

bubmuoreka LHOK

bubmuoreka LIOK
https /m.edsoo.ru/7141 (.29"

BH6I[PIOTeKa LHOK
https /fm edsoo. ru/7f4 I L29”

https://m.edsoo.ru/7f41¢292
https://m.edsoo.ru/7f41c292

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



11 KJIACC

HauMenoBaHHe pa3nesioB H TeM

Ne n/m
nporpamMmal Bceero

1 DBOMIOIUOHHAA OHOACTHA 9 |
| ’ BO3HUKHOBEHHE U PA3BUTHE KM3HU Ha 9
| Jeme |
I o
'3 OpraHu3MEI ¥ OKpYXarolias cpena 5
4 . CoobmecTBa M 3KOJIOTHYECKHE CHCTEMBI 9
‘ ! ;

5 PezepBHOE BpeMst 2

OBUIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34

. KoangecTBO uacos

KontpoabHbie

INCKTPOHHBbIE
(undpossbie)
IIpakTHYeckHe
obpazoBaTeabHbIE
padoTsl
pecypchbl
1 i bu6nuotexa L{OK
| ! 7https://m.edsoo.ru/?f4lcc74_
' 0.5 . Bubanorexa [IOK
l ) 77; L https:/m.edsoo.ru/7f4 1¢cc74
i 0.5 : bubnuoreka [[OK
5 ) ; http_s://m.edsoo.ru/ 7_f4_1 cc 74
0.5 bubiuortexka [IOK
’ https://m.edsoo.ru/7f41cc74 |
0 Bubnuorexa LIOK
oo httos:/m.edsooru/7felecTd
2.5



YUYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3ZOBATEJBHOI'O
IMPOHNECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI JIJIS1 YYEHHUKA

* buonorus, 10 xnacc/ [Taceunuk B.B., KameHnckuii A.A., Py6ios A.M. u npyrue .

/Tlox pen. [Naceunuka B.B., AkuuonepHoe o6imectBo «M31aTenbeTBO

«IIpocBelienue»

* buonorus, 11 knace/ Iaceunuk B.B., Kamenckmii A.A., Pybuos A.M. u apyrue

Mloxn pexn. [Tacegnnka B.B., AxuuonepHoe obmectBo «M3xaTenscTso

«IIpocBemenue»

METOMHYECKHE MATEPHAJIBI 1JIA YYUTEJIA
IIporpamma: I[IporpaMma o 6uostorun asist 001eo0pa3oBaTeNbHBIX HIKON
(cOopuuk buonorus. Paboune nporpammsl. [IpeamerHasd nuHus y4e6HUKOB
«JIuans sxu3auy. 10—11 knacesl: yueb. mocobue s o0meobpa3oBaTelbHbIX
opraHu3auuii: 0a3oesiii yposeHs / B. B. Ilaceunnk, I'. I". llIseros, T. M.
Edumora. — M. : IIpocBemenne.

1. Aiina®., Kaiirep /[x. CoBpemeHHas rederuka. B 3 7. M.: Mup

2. bronorudeckuii 3HIMKIONEAHYSCKIH cioBaph. M.: CoBeTcKas SHUMKIIONE AU
3. Bopounuos H. H., Cyxopykosa JI. H. Bomonus opraHi4ecKoro Mupa
(daxynpraTuBHBI Kypc): YuebHOoe nocobue nig 10—11 kmaccos cpeHeit
mkonbl. 2-e uza. M.: Hayka

4. Nure-Beuromos C. I'. 'eHeTHKa ¢ ocHOBaMu celekdd. M.: Bricinas mikona

5. Kemn I1., Apme K. Beegenue B Ononorumro. M.: Mup.

6. Mamonros C. I'. Bronorus: BelllyckHoO# BCTynuTeNbHBIH 9k3aMeH. M.: Jlpoda.
7. Mamonros C. I'., 3axapos B. b., Koznosa T. A. OcHoBbl 6nomorun: Kuura s
camooOpazoBanus. M.: [IpocsenicHue

8. MennukoB b. M. buonorusi: ®opMmei ¥ ypoBHH *kU3HH. M.: IIpocBelnenne.

9. Teiinop 1., I'pun H,, Crayt V. buonorus. T. 1—3. M.: Mup.



IIHPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
HHTEPHET

1.JTabopaTopHsiii npakTHKyM Bronorus 6-11 xkinace (yueGHoe 3eKTpoHHOe
H3ZaHHe).

2.OnextpoHHas 6ubnuoreka. [Ipocselenune. MysibTUMeaniiHoe yyebrnoe nocobue
M Ilpocsemenne MEJIUA

3.32¥noc-neHTp AucTaHIMOHHOTO o6pasoBanus WWW. Km. ru /education
4. Boasias snuukioneans Kupuwina u Medoaus (3nektpoHHoe yuebHoe
U3JIaHUE)

5. Anpeca caiitoB B VIHTepHeTe

http://edu.1c.ru www.som.sio.ru

eqMHad KOJUIeKIHsA HUdPOBEIX 00pa30BaTENbHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio. 1september. ru — ['azera «buonorus» «IlepBoe ceHTIOpA»;
www.nature.ru - Hay4Hble HOBOCTH OHOJIOIHH;

www.herba.msu.ru - 6otaHuueckuii ceprep MI'Y;

WWW.IMNI.ZOV.ru - CAlT ¢ rocyAapcTBeHHOH HHGopMalued MHUHUCTEPCTRA
IPUPOJHEIX pecypcos Pd;

www.nrec.edu.ru/est/r4/ - bBronorvdeckas xapTHHa MHUpa.

6.bubnuorexa IIOK

https://m.eds00.rui/863e6b72



