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IMNOACHHUTEJIBHASA 3AIIMCKA

IIpu pazpaboTke mporpaMMmbl M0 OHOJIOTUM TEOPETHYECKYIO OCHOBY JUIs
OlpefeNeHusl MOAXOAOB K (OPMUPOBAHUIO COAEpKaHUs ydyeOHOro Ipeamera
«buosorusi» cocraBunu: KoHuentyaibHble TonokeHus PIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH  LieJiel, coaepXaHus, pe3yJbTaTOB OOyuYeHHs U
TpeboBaHUH K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, IOJ0XKEHHUS 00 0OIIMX LIeIsIX U
NPUHLUIAX, XapaKTEpPHU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBlI CpeIHEero
obuiero obOpazoBanusi B Poccuiickoii ®Pepmepaiin, a Takke IOJOKEHHS O
cneuubuke 6MONOrMK, € 3HaYeHUH B NO3HAHWH JXKUBOM MPUPOBI U 00ecreyeHun
CyLLIECTBOBAaHUs 4esioBeyeckoro odulectBa. CorjlacHO Ha3BaHHBIM TOJOKEHHSM,
onpeeaeHbl OCHOBHbIE (DYHKIIMH MPOrpaMMBI TI0 OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no Ouonoruu [aéT mOpencTaBlIeHHe O Mensx, o0 oOiek
CTpaTerud oOy4eHHUs, BOCIMTaHUS M Pa3BUTHA OOY4YalOUIMXCS CpeACTBaMH
yueOHoro mnpeaMera «buosorus», onpexaenser o0s3aTebHOE TPEIMETHOE
colep)KaHHe, €ro CTPYKTypy, paclpeleieHde I0 pazjelaMm W Temaw,
PEKOMEHIYeMYIO MOC/IeA0BaTeIbHOCTh U3yUeHHsl y4eOHOro Marepuana ¢ y4éToM
MEXTPEAMETHBIX W BHYTPHIPEIMETHBIX CBs3ei, JIOTMKH 00pa3oBaTeIbHOro
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaroIUXCs.

B nporpamme 1o OHONOrMM TakkKe YUMTBHIBAIOTCS TpeOOBaHUA K
MJIaHAPYEMbIM JIMYHOCTHBIM, MeETalpeJMeTHBIM W TNpeJAMETHBIM pe3yJibTaTam
oOydyeHuss B (QOPMHUPOBAHUHM OCHOBHBIX BHIOB Yy4eOHO-TIO3HABaTEIbHON
NesATeNbHOCTH/y4eOHbIX OEHCTBHH 00Yy4YalolUXCs 110 OCBOEHHUIO COAEpIKaHMS
OHOJIOrHyecKoro oopa3zoBaHus.

B nporpamme no ouosoruu (10—-11 knaccel, 6a30BbIii YPOBEHb) peaJM30BaH
NPUHITUI TIPEEMCTBEHHOCTH B H3Y4YeHHWW OWOJOTHH, Onarojaps 4eMmy B HeW
NpOCMaTPUBAETCs HAMpaBIeHHOCTh Ha pa3BUTHE 3HAHWUM, CBA3aHHBIX C
dbopMuUpoBaHHEM €CTeCTBEHHO-HAy4YHOr 0 MHPOBO33pEeHHUS, IIEHHOCTHBIX
OpPHUEHTALUH JTUYHOCTH, IKOJOTHUECKOTO MBIILISHHS, TPEJACTaBICHUI O 3J0pOBOM
oOpa3e H3HH W OEpeKHBIM OTHOIIEHHWEM K OKpYKarollled MPUPOAHON cpene.
[TooToMy Hapsanmy ¢ u3ydeHHeM OOIIeOMOIOrHYECKHX TEOPUH, a TaKKe 3HaHWH O
CTPOEHHUHU XKHUBBIX CUCTEM Pa3HOrO paHra M CyLUIHOCTH OCHOBHBIX ITPOTEKAIOIIUX B
HUX TPOIECCOB B MporpaMMe Mo OMOJOTHM YAEJIEHO BHUMaHHE MCIIOJIb30BaHUIO
MOJIyYEHHbBIX 3HAHWH B MOBCEJHEBHOM XU3HHU I pellleHUs NPUKIaAHbIX 3a7a4, B
TOM YHCIIC: HpO(l)P[.HaKTHKH HaCJIeACTBEHHBIX 3a00J1eBaHuH YEJIOBCKa, MECIHUKO-
reHeTHYECKOro KOHCYJIbTUPOBaHMS, 000CHOBaHUS 9KOJIOTHYECKH
eaecoobpa3sHoro MoBeJeHWs B OKpyXXalollled NPUPOJHOM cpele, aHalu3a
BJIMSHHS XO3SMCTBEHHOH JesSTeIbHOCTH 4YeJloBeKa Ha COCTOSIHHE IMPUPOAHBIX H



HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIeHHe BHUMAHHUS K IPUKJIaIHON HalpaBleHHOCTU
yuebHoro npenmMera «buomorus» npoauKTOBaHO HEOOXOIHMMOCTBIO OOecreyeHHs
YCJIOBHUH [UIs1 peleHus] OJHOH M3 aKTyalbHBIX 3a7ad LIKOJBLHOIO OHOJIOrHYECKOro
oOpa3oBaHMsl, KOTOpasi npeanojaraet ¢GopMuUpoBaHMe y  oOyvarouMxcs
CIIOCOOHOCTH aJaNTUPOBATbCA K W3MEHEHMSIM [HMHAMMYHO pPa3BUBAIOLLErOCs
COBPEMEHHOT0 MHpa.

buonorus Ha ypoBHe cpeaHero obOiiero oOpa3oBaHUs 3aHHUMaeT Ba)KHOE
mecTo. OHa oOecrieuuBaeT (opMHpoBaHHE Yy OOYYarOLUMXCs NPEACTaBIEHUH O
Hay4yHOM KapTHHE MMpa, pacluMpseT ¥ o000IlaeT 3HaHUs O XHBOHM mpupoe, eé
OTJIMYUTENBHBIX NPHU3HAKaX — YPOBHEBOW OpraHW3allid W DBOJIIOLMH, CO3HAET
YyCIAOBHS  JUIA: TO3HAHMS  3aKOHOB JKMBOH  TIPUPOAbI,  (GOPMUPOBAHUS
GYHKIHOHAIBHON TPaMOTHOCTH, HABBIKOB 370pOBOro M Oe3omacHoro obpasa
’KU3HH, IKOJIOTHYECKOI0 MBIIIIEHUS], IEHHOCTHOIO OTHOILIEHHS K KMBOW IPHPOZE
U YeJIOBEKY.

Boupinoe 3HayeHHe OMOJIOrHs UMeeT TakKe JUIsl peLEHUs] BOCIIUTATEIbHBIX H
pa3BHUBAIOIIMX  3ada4  cpeaHero  oOuero  oOpasoBaHMs,  COLMAIM3alUH
oOyuyaroiuxcsi. M3yuenue Ouosiorud obecrieunBaeT yca0BHs Al GOPMHUPOBaHMS
WHTEJUIEKTYyalbHbIX, KOMMYHMKAIlMOHHBIX M  HUH(QOPMALMOHHBIX  HAaBLIKOB,
ACTETUYECKOH KyJIbTYPhl, CIIOCOOCTBYET MHTErpalM¥ OUOJOIMYECKUX 3HAHHM C
Npe/ICTAB/IEHUSIMUA M3 IPYruX Y4eOHBIX TPeIMETOB, B YACTHOCTH, (PU3UKH, XUMUH
U reorpa¢uu. Ha3BaHHbIE MOJNIOKEHUS O Ipe/Ha3HAYEHUH Yy4eOHOro npeaMera
«buonorusty COCTaBUIM OCHOBY JUIS OINpEJeeHUusl MOAXO0A0B K OTOOpy H
CTPYKTYpPHUPOBAHHUIO €ro CO/IepXkaHMsl, MpPeACTABIEHHOIO B IIPOrpaMMe [0
OHOJIOTHH.

Ot6op comepkanusi yuyeOHoro mpeamera «buosorus» Ha 0a3oBoM ypoBHE
OCYIIECTBIEH C MO3WIMH KyJIbTYpOCOOOpa3HOro MOAXO0Ja, B COOTBETCTBUHM C
KOTOpBIM OOy4arolluecss IOODKHBI OCBOMTbH 3HAHHUS W YMEHHs, 3HA4YUMBbIE [UIs
dbopmupoBaHus 00LIeH KyJIbTYpbl, OIpeAeNsIOlMe aJIeKBaTHOE TMOBEICHHE
YeJ0BeKa B OKPY)KalollleH MPUPOAHOH cpele, BOCTpeOOBaHHbBIE B INOBCEIHEBHOM
KM3HM M MpaKTHueckoW nesTenbHOCTH. Ocoboe MecTo B ITOH CHCTEME 3HAaHWH
3aHMMAIOT 3JIEMEHTBI COEPKAHHS, KOTOpBIE CJYKAaT OCHOBOH /71 (POPMHPOBAHHUS
MpeJCTaBleHHH O COBPEMEHHOM eCTeCTBEHHO-HAy4YHOW KapTHHEe MHpa |
[IEHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH, CIOCOOCTBYIOLIMX  TyMaHH3alUH
Orosoruyeckoro oopa3zoBaHHs.

CTpyKTypUpOBaHUe coIep)aHHs yueOHOro Mmartepuana B TMporpamme IO
OUOJIOTMM OCYILECTBJIEHO ¢ Y4YETOM TPHOPUTETHOTO 3HAYEHMs 3HaHWK 00
OTJIMYUTEBHBIX OCOOESHHOCTSX JKUBOW NPHUPOABI, O €€ YPOBHEBOM OpraHu3allli U
3BOJIIOLMHU. B COOTBETCTBHH C 3THM B CTPYKType yueOHoro npeamera «buosnorus»
BBIJIC/IEHBI CIIEAYIOLIME Co/epKaTenbHble TUHUU: «bronorus kak Hayka. Merosst



Hay4HOro rnosHaHus», «KneTka kak Ouonoruuyeckast cucremayn, «OpraHusm Kak
Guosoruyeckas cuctema», «CucTeMa M MHOrooOpasve OpraHWYecKoro MHpay,
«IBOJIOLHMS KMBOH MPHPO/IBI», « IKOCHCTEMBI M IPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lens u3ydenus yueOHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBNaJicHHe  OOy4arolIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-()YHKIIMOHAJIBbHOH
OpraHu3alii JKMBBIX CHCTEM pa3HOrO paHra W NpUOOpeTeHHE YMEHHi
UCTOJIb30BaTh 3TH 3HAHMUSA JUIsl TPAMOTHBIX JEHCTBHH B OTHOIIEHHH OOBEKTOB
’KHBOM NMPUPO/Ibl U PELLEHUS PA3THUHBIX KU3HEHHBIX MTPOOIIEM.

Joctrkenue Lenu u3ydyeHus ydeOHoro mpeamera «buosorus» Ha 6a30BoM
ypOBHE 00ecreunBaeTcs pelieHUeM ClIe/IyOLIMX 3a1ay:

OCBOEHHE O00YYarOLIMMHMCA CHUCTEMBl 3HAHHH O OHOJOIMYECKHX TEOpHsX,
YUEHHSAX, 3aKOHAX, 3aKOHOMEPHOCTAX, FMNOTe3ax, NpaBuiaxX, CayKalldX OCHOBOH
anst (OpMHUPOBAHMS INpPEJCTaBISHUH O €CTEeCTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaxX Hay4YHOI'O NO3HAHMA, CTPOEHHH, MHOTOOOpa3Uh U OCOOEHHOCTSX HKHBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3allMM, BbIJAIOLIMXCS OTKPBITHSAX U COBPEMEHHBIX
HCCJIeIOBaHUSIX B OMOJIOTHH;

(dopMupoBaHHe y 00ydaroLIMXCs MO3HABATENbHBIX, HWHTEJUIEKTYaIbHBIX H
TBOPYECKHX CIOCOOHOCTEH B Ipoliecce aHalau3a JaHHBIX O MYyTAX pPa3BUTHS B
OMOIOrMK Hay4HBIX B3IJISA0B, MIEH M TOIXOJ0B K H3YUEHHIO JKHUBBIX CHCTEM
Pa3HOro ypOBHS OpraHy3aliu;

CTaHOBJIEHHWE Yy oOyyawomuxcs o00wmeild KyJabTypbl, (QYHKUHOHAJIBHON
rPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATh SBICHUS OKPY)KAIOIIEero
MHpa JKUBOHW IpUPOAbl HAa OCHOBAaHWMM 3HAHMH M OMNbITA, IOJYYEHHBIX IIPH
U3yYyeHUH OUOJIOrUH;

dbopMuUpoBaHHE Yy OOyYaroIIMXCS YMEHHMH HIUIIOCTPUPOBAThL 3HAYEHHE
OMOJIOrMYeCcKUX 3HAHMH B NPAKTHYECKOH J[eATEIbHOCTH 4YEJIOBEKa, pa3BHTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOIMI 1 arpoOHOTEXHOIIOIHH;

BOCTIMTaHHe YOEXJIEHHOCTH B BO3MOXHOCTH IO3HAHMs 4YEJOBEKOM >XHBOMH
MIPUPOIBI, HEOOXOIUMOCTH OEpe’KHOIO OTHOIIEHUS K HeH, COOII0OIeHUs STHYECKUX
HOPM NpHU MPOBEIeHUH OHOJIOTUIECKUX UCCIIEI0OBAaHUM;

OCO3HAHME LIEHHOCTH OHONOrMYECKUX 3HAHWH Ui I[IOBBIIIEHUS YPOBHA
IKOJIOTHYECKOH KYJIBTYPbI, 4151 (QOPMUPOBAHHS HAyHYHOI'O MUPOBO33DEHHS;

NpUMEHEeHHEe NMPUOOPETEHHBIX 3HAHUH U YMEHH B [IOBCE/IHEBHOM KHU3HH IS
OLIEHKH TIOCNeICTBHI CBOEH /1eATeIbHOCTH IO OTHOLIEHHIO K OKPYIKalOLIeH cpefe,
cOOCTBEHHOMY 3I0pPOBBIO, OOOCHOBaHME H COOJIIOJEHHE Mep NPOGUIAKTHKH
3a00s1eBaHU .

B cucreme cpenHero obuiero oOpaszoBanus «buomorus», usyyaemas Ha
0a30BOM YpOBHE, SIBIAETCS 00s3aTe/IbHbIM Y4YEOHBIM IIPEAMETOM, BXOSIIHM B
COCTaB MPeIMETHOM 001acTH « ECTECTBEHHO-HAYYHbIE IIPEAMETHIY.



Jlns u3ydeHus Ouonoruu Ha 6a30BOM ypOBHE CpeliHero odiiero o6pazoBaHus
otBoauTcs 68 yacos: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B HeeJo).



COJAEP)KAHUE OBYUEHMUS
10 KJIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHO0JOTHH ¢ OOLIECTBEHHBIMH, TEXHHYECKUMH U
JAPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, 3CTETHKOH M TIPaBOM.
Ponp Ouonoruv B GOpMHPOBAaHMM COBPEMEHHOH HAy4YHOH KapTHHBI MHpA.
Cucrema OMONIOrH4eCcKUX HayK.

Mertozsl o3HaHUS XKUBOK NPUPOALI (HabIO1eHHe, IKCIIEPUMEHT, OMTUCaHKeE,
U3MepeHue, Kiaccudukanusi, MOIeNMpPOBaHHE, CTaTHUCTUYeCKas o00padoTka
JTAHHBIX ).

JdemMoHcTpauHu:

[Moptpetsr: Y. lapsun, I'. Menzens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabnuue! u cxeMbl: «MeTo bl TO3HAHUS KUBOH IPUPOIBD.

JlabopaTopHble H NpaKkTHYecKHe paboThI:

[Ipaktryeckas padora Ne 1. «Mcnonb3oBaHue pas3iMUYHBIX METOAOB IpU
M3y4YeHHU OUOOTHUECKUX O0BEKTOBY.

Tema 2. ’KuBble cucTeMbl H UX OPraHH3aL U,

XKusble cucTeMbl (OMOCHCTEMBI) KaK MpeaAMET U3ydeHus Ouosnoruu. Orinyue
’KHBBIX CUCTEM OT HEOPTaHUUYECKOW MPUPO/IBI.

CBolicTBa OHOCHUCTEM U UX pazHOOOpa3ue. YpOBHU OpraHU3alUU OMOCHCTEM:
MOJIEKYJSIpPHBIM, KJI€TOYHbIM, TKaHEBbIH, OpPraHU3MEHHBIH, MOIMYJISALHOHHO-
BHIOBOM, JKOCHCTEMHbIN (OHOTeoIeHOTUYeCKHH ), OnocdepHbIi.

JdemMoHCcTpaunu:

Tabnuubl u cxembl: «OCHOBHBIE NPU3HAKU JKU3HU», «YPOBHH OpraHH3alluu
KHBOU MPUPOIBI».

ObopynoBanue: Mmozelnb MoJexysl JTHK.

Tema 3. XuMH4YeCKHI COCTAB H CTPOEHHE KJIETKH.

XUMHYECKUH COCTaB KJIeTKH. XHUMHYECKHE 3JIEMEHTbl: MAaKpOdJJIEMEHTEI,
MHKpO3JeMeHThl. Bofa 1 MUHepaJibHbIE BellleCTBa.

dYHKUIMKM BOAbI W MHHEpalbHbIX BellecTB B Kierke. Ilonnepxanue
OCMOTHUYECKOro OanaHca.

benku. CocraB u cTpoeHHe OelKOB. AMHUHOKHMCIIOTBl — MOHOMEPBI OEJIKOB.
HezaMeHMMbIe ¥ 3aMEHHUMbIE @MHHOKHUCI0Tbl. AMUHOKHUCIIOTHBIH COCTaB. Y POBHH
CTPYKTYphl OENKOBOW MOJeKy/bl (MepBHYHAs, BTOpHYHAs, TPETHYHas U
YyeTBEpTHYHAsE CTPYKTypa). XHMHUecKHe cBoicTBa OenkoB. buonoruyeckue
(byHKIMH OeTKOB.

MdepmenTsl — Owuosiorndeckue karaiauzaTopbl. Crpoenue (QepMmeHTa:
aKTUBHBIA LeHTp, cybcrparHas crneuupuyHocts. KodepmenTtsl. BuramuHBIL
Ornuuns GepMEHTOB OT HEOPraHMUECKHX KaTaJUu3aTOPOB.



YrneBombl: MOHOcaxapuisl (ToKo3a, puboza ©  Je30KkcupHb03a),
aMcaxapu/bl  (caxaposa, JlakTo3a) M [oJMcaxapuibl (Kpaxmal, TIIHKOreH,
LeyuIrono3a). buonorudeckue GpyHKIMU yrIeBOIOB.

Jlunuael:  Tpurauuepuast, ¢dochonunuab,, crepounsl. ['uapoduiabHO-
ruapodobHble CcBOHCTBa. buonoruyeckue GyHkuuud sunuaoB. CpaBHeHHe
yIJIeBOIOB, OEIKOB U JTUMHIOB KaK HCTOYHHKOB HEPTHH.

Hyxneunosble xkucnorsl: JHK wu PHK. Hykneotuast — MoHOMepSI
HyKJIeMHOBBIX KUCIO0T. Ctpoenue u ¢yHkuuu JIHK. Ctpoenne u dynkuuu PHK.
Bunsl PHK. AT®: crpoenue u GyHKIHH.

[uTonorus — Hayka o kietke. Kneto4nas teopust — npumep B3auMoIeiCTBHS
UJIed U (paKTOB B HAYYHOM MO3HAHUU. MeTOIbl H3yYeHHS KIIETKH.

Knerka kak uenoctHas xuBas cuctema. OOlMe NpU3HAKH KIIETOK:
3aMKHyTasi HapyxHas MemOpaHna, mousekynbl JJHK kak reneruueckuii ammapar,
cUcTeMa cuHTe3a Oenka.

Tunelr xnerok: sykapuoThyeckas M npokapuothueckas. OcobeHHOCTH
CTPOEHHS IpOKapHoTHYecKoil kierTku. Knetounas crenka OGaxrepuil. Crtpoenue
9YKapUOTHYeCKOM KieTKH. (OCHOBHblE OTIWYMS pPACTUTEIbHOM, XHUBOTHOHW H
rpUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAIIMKC, UX
¢ynkuuu. [lnazmatuueckas memOpana, e€ cBoilicTBa U ¢yHKUMHU. [[uTonnasma u eé
opranouasl. OnHomeMOpanHble opraHouasl kietku: IIIC, annapar [onbaxu,
nu30coMbl. [lonyaBTOHOMHbBIE OpPraHOMABI KIETKH: MMTOXOHJPHH, IIACTHIIBI.
[IpoucxoxieHnne MUTOXOHApUH M rulactua. Buasl naactua. HememOpaHHble
OpPraHOM/Ibl KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTP, UEHTPHOIH, DPECHHYKH,
KTIyTHKH. DYHKIIUM OPraHOMI0B KJIeTKH. BximoueHus.

Snpo — peryasiTopHbli LeHTp KieTku. CTpoeHue siipa: sjepHas o0ollouka,
KapHoIljla3Ma, XpOMaTHH, SAPbILIKO. XPOMOCOMBI.

TpaHcnopT BelllecTB B KJIETKE.

JdemoHcTpauHu:

[Toptpetsi: A. Jlesenryk, P. I'yk, T. IllBann, M. lllneiinen, P. Bupxos, k.
YotcoH, @. Kpuk, M. Yunkuuc, P. ®panxiun, K. M. bop.

Huarpammbl:  «Pacripefenenre XMMHYECKHX 3JIEMEHTOB B  HEXKHMBOH
npupoje», «PacnpeneneHre XUMHYECKUX JIEMEHTOB B )KMBOH IIPUPOIEY.

Tabnuubr 1 cxembl: «llepuoguueckas TabnMIa XUMHUYECKHX DJJIEMEHTOBY,
«CTpoeHue MOJIEKyIbl BOIbI», «brocuHTe3 Oenka», «CTpoeHne MONeKy bl OeKa»,
«Ctpoenue depmenrtay, «Hykneunosble kucnotsl. JJHK», «Ctpoenne Monekysl
AT®», «CTpoeHHe 2YKApUOTHYECKOH KiIeTKku», «CTpOeHHE JKMBOTHOH KJIETKW»,
«CTpoeHHe pacTHTENBHOH KiIeTKu», «CTpoeHHe IPOKAPUOTHYECKOH KIIETKHY,
«CTpoeHue snpa KJIEeTKH», « Y TIeBoab», «JIunuasm.



ObGopynoBanue: CBETOBOW MHKPOCKOIM, OGOpYAOBaHWE [Js IPOBEAEHUS
HaOMIOIEHNH, H3MEpeHHUH, SKCIePUMEHTOB, MHKPOIpenaparbl pPacTHTENbHbIX,
’KUBOTHBIX U DaKTepUaIbHBIX KIIETOK.

JlabopaTopHble H NpaKkTHYecKHe paboThI:

JlabopatopHass pabGora No 1. «lM3yueHue KaTaIUTHUECKOM AaKTHMBHOCTH
(epMeHTOB (Ha NpUMepe aMUJIa3bl WK KaTauasbl)».

JlaboparopHast pabora Ne 2. «l3ydyeHuwe CTpPOEHHs KIIETOK pacTEHHIH,
)KHBOTHBIX M OaKTepHil 1MOJ MHKPOCKOIIOM Ha IOTOBBIX MHKpOIpenaparax H HX
OIMHCAHUEN.

Tema 4. /Kn3HenesiTeIbHOCTb KJIETKH.

OOmeH BelecTB, UM MeTaboau3M. AccuMunsaLMs (I1aCTUYECKHUM 0OMeH) u
JUCCUMHUIALUS (PHEpreTHyeckrii oOMeH) — JIBeé CTOPOHbI €JMHOro Mpolecca
MeTabosnu3ma. Ponb 3aKOHOB cOXpaHeHHsS! BEIIECTB U JHEPrud B TMOHUMaHHUU
MeTaboJIM3Ma.

Tunblr odMeHa BelecTB: aBTOTPOQHBIA U rerepoTpodHblii. Pone GpepmenToB
B OOMEHe BelleCTB U MpeBpallleHHH SJHEPTUU B KIIETKE.

®orocunte3. CBeroBass U TemHoBas (a3el QorocuHTe3a. Peaxiuu
¢dorocunTesa. DphdekTUBHOCTL PoTocHHTE3a. 3HaUeHHe POTOCHHTE3a Ui HKH3HH
Ha 3emie. BiusiHue ycnoBui cpeabsl Ha GOTOCHHTE3 U CMOCOOB! MOBBILIEHHS €r0
NPONYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCUHTE3UpYIoIMe OaKTepuu. 3HaYeHUEe XEMOCHUHTe3a Jis
KU3HU Ha 3eMIie.

DHepreTUdecKHU oOMeH B KieTke. PaclueruieHue BeUIeCTB, BBIJCICHHE H
aKKyMYJIMpOBaHHe OJHEpruM B KIETKe. DTanbl 3HEPreTHYecKkoro oOMeHa.
['nukonus. bpoxkeHue u ero Buabl. KuciopogHoe OKHCIEHHE, WJIH KIETOYHOE
JIbIXaHue. OkucauTenbHoe dbochopunupoBaHue. b dexTuBHOCTH
JHEPreTUYeCKOro ooMeHa.

Peakiuu marpuuHoro cuHTe3a. [ eHeruueckas uHpopmamus u JIHK.
Peanuzaius reHeTHYecKoH WHGOpMalMU B KieTKe. ['eHeTHyeckuii Koa U ero
ceoiictBa. Tpanckpunuus — matpuunbld cuHTe3 PHK. Tpancnsuus — 6nocuHTes
Oenka. Dranel TpaHcasuud. Koauposanue amuHOkuciaoT. Ponbs pubocom B
OuocuHTe3e Gernka. |

Hexknetounble hopmbl KU3HM — BUpychl. Mictopus oTkpeits Bupycos (/1. W.
MBanoBckuii). OCOOEHHOCTH CTpPOEHHUS M OJKU3HEHHOIO IMKJla BHPYCOB.
baktepuodaru. bone3Hu pacTeHHH, MXHBOTHBIX M YEJIOBEKa, BbI3bIBa€MbIe
BUpycamu. Bupyc mmmyHoneduuurta yenoseka (BUY) — Bozdyaurens CIIM/la.
OGpaTHast ~ TpaHCKpWIIMs, peBepraza W uHTerpasza.  IIpodunaktuka
pacrnpocTpaHeHHsl BUPYCHBIX 3a00J1eBaHUM.

deMoHcTpauum:



IToptpetsr: H. K. Konsuos, . M. MBanosckuii, K. A. Tumupsizes.

Tabnuupl 1 cxembl: «Tunel mutanus», «Metabonmusmy», «MHUTOXOHIPHS»,
«JHepreTHUecKUi obmen», «Ximopomiact», «Potocuntes», «Ctpoenue JHK»,
«Ctpoenue U QyHKIHOHUpOBaHUE reHa», «CuHTe3 Oenkay, «[ eHeTHUECKUH KO/I»,
«Bupyce», «baktepuodarn», «CtpoeHne u xu3HeHHBIH uuka Bupyca CITM/]a,
Oakrepuodaray, «Permnukanus JHK».

ObopynoBanue: monenu-anmvkauuu «Yasoenue JIHK u Tpanckpunums»,
«buocuntes 6enka», «CTpoeHue KieTku», Moaenb cTpykryps! JJHK.

Tema 5. PazmHoKeHHe H HHAMBHAYa/IbHOE PA3BHTHE OPraHHU3MOB.

KneTouyHslii LMK, WIH JKM3HEHHbIM LMKI kieTkd. MHTepdasza v Mutos.
[Ipoueccel, nporekarolue B UHTepdaze. Pennukauus — peakuuss MaTpHUHOIO
cuntesa JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIIL.
JIMIUIOUAHBIA M TalUIOWAHBIA ~ XPOMOCOMHBIE  HaOoOpbl.  XpoMaTHJibl.
[{uTomoruueckue OCHOBBI PAa3MHOKEHHMSI M  WHIMBU/YyalbHOIO  Pa3BUTHS
OpraHM3MOB.

Henenune knetku — muto3. Ctaguu mutosa. Ilpouecchl, npoucxoasinue Ha
pa3HbIX CTaAusIX MUTO3a. buosioruyeckuii cMbIca MUTO3A.

[Iporpammupyemas rudesib KIeTKH — arnonTos.

®opmbl pasMHOXKEHUs OpraHU3MOB: Oecrosioe U nosiosoe. Buasl Gecnosoro
pa3MHOXEHHs: JleJleHWe HaABOe, [MOYKOBaHUE OJIHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHKe, BereTaTUBHOE pa3MHOKeHUe. MCKycCcTBEHHOE KIIOHMpOBaHHE
OpraHU3MOB, €ro 3HaYeHHUEe ISl CENEKLIUH.

[TosoBOE pa3MHOXKEHHE, ero OTIHYHUS OT Oecrnosoro.

Meiio3. Craguu wMeiiosa. Ilpornecchl, mpoUcXoAslIMe Ha CTaausAX MeHo3a.
[ToBenenne xpomocom B Meioze. Kpoccunrosep. buonoruyeckuii CMmbICiH H
3HA4YeHHE MEeHO3a.

'ameTrorenes — rmpoiecc 0Opa30BaHUs IONOBBIX KIETOK Yy MKUBOTHBIX.
[TosioBBIE Kee3bl: CEMEHHUKU U SM4HUKU. OO0pa3oBaHME M pa3sBUTHE I10JIOBbIX
KJIETOK — ramer (CrepMaTo30ui, sHLEeKIeTKa) — CIepMaroreHe3 W OBOIeHes.
OcoOeHHOCTH CTpPOeHHs SHIEKIETOK M crepMarto3ounoB. OII0a0TBOpEHHE.
[laprenorenes.

WNunuBuayaibHoe pa3BUTHe (OHTOreHe3). OMOpPHOHAIbLHOE  pa3BUTHE
(omOpuorenes). Jranbl SMOPHOHANBHOIO Pa3BHUTHs Y TMO3BOHOYHBIX KHMBOTHbIX:
npobneHue, racTpyisiuus, opraHorexe3. [locTamOpHoHanbHOE pasBuTHE. THIIbI
NOCTIMOPUOHANILHOTO Pa3BUTHS: TNpsMoOe, HempsMoe (JIMYMHOYHOEe). Biusitue
cpejibl HA Pa3BUTHE OPraHU3MOB, (HAKTOPbI, CIIOCOOHBIE BbI3BIBATH BPOXKIEHHbBIE
YpOICTBA.

Poct W passutHe pacTeHWil. OHTOreHe3 LIBETKOBOI'O PAacTEHHs: CTPOCHHE
CEMEHH, CTATHH Pa3BUTHA.



JdeMoHcTpanHu:

Tabmuubl v cxembl: «@OpMBI Pa3MHOXKEHMSI OPraHU3MOBY, «J[BoiiHOE
OIJIOJOTBOPEHHE Yy LBETKOBBIX pacTeHUH», «BererarnBHoe pa3MHOXKEHHUE
pacreHui», «JleneHne «kietku OakTtepuit», «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMsl», «Kietounsiii nukin», «Permmkanus JJHK», «Mutosy,
«Meiios», «IIpsamoe u HerpsiMoe pa3BuTHe», «['ameToreHes y MJIEKONUTAIOLIMX U
yesioBeKa», «OCHOBHBIE CTaJIMH OHTOT€HE3a.

ObopynoBaHue: MHUKPOCKOTI, MHUKpOIpenaparhbl «CriepmMaTo30MIbl
MJIEKOITMTAIOLEro», «Shueknerka Mmiaexonurawiero», «KapuokuHes B KieTKax
KOpeIllKa JIyKa», MarHuTHas MoOJelb-anIuiukalus «J/leneHue KIeTKW», MOIENb
JHK, Mmoznenb MeTada3Hoii XpOMOCOMBI.

JlabopaTopHble H NpaKTHYeCKHe paGoThI:

Jlaboparophast pabora Ne 3. «HaOmrojgeHWe MHUTO3a B KJIETKax KOHYMKA
KOpelllKa JTyKa Ha TOTOBBIX MHUKpOTIpenaparaxy.

JlaGopatopHast pabora Ne 4. «M3ydeHue CTpOeHHS IMOJIOBBIX KJIETOK Ha
rOTOBBIX MHUKpOIpenapaTax.

Tema 6. HacneacTBeHHOCTh H H3MEHYHBOCTh OPraHH3MOB.

[Ipenmer u 3agauu reHeTuku. Mcropust pasBuTUsl reHeTUKH. Posib 1iuTo/10run
M 3MOpPHUOJIOrMM B CTAHOBJIEHUM TeHETHKU. BKiagl pOCCHHCKUX K 3apyOexHBIX
yU€HbIX B pa3BUTHE TeHETUKU. MeToAbl TeHeTHUKH (rMOpUI0IOrHUYECKHid,
LMTOTEHETUYECKUH, MOJIEKYJISIPHO-TreHeTHYecKHil). (OCHOBHbIE T€HETHYECKHE
noHsTus. ['eHeTH4ecKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPELIMBAHUMH.

3aKOHOMEPHOCTU HacJje/I0BaHMs NPHU3HAKOB, ycTaHoBJIeHHBIe . Menzaenem.
MouxoruOpuaHoe ckpelidBaHue. 3akoH eAuHOo-00pasus T'HOpPHAOB I1E€pPBOTO
nokosnienus. [lpaBuno JOMHUHHMpOBaHMS. 3aKOH paclLUEIUVICHHs IIPH3HAKOB.
['unote3a yuctoTel ramet. [lonHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe  CKpellMBaHHWe. 3aKOH  HE3aBHCHMMOIO  Haclle/l0BaHMs
npu3HakoB. l[uToreHeTHyeckre  OCHOBbI  JAMIMOPHUAHOIO  CKpELMBAHHSL.
AHanusupyloliee ckpemmBaHue. Mcnosib3oBaHue aHATU3UPYIOIIETO CKpelMBaHUs
11l ONpe/ie/IEHHsl TEHOTUIIa OCO0H.

CuernieHHoe  HacleqoBaHue npusHakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJ/ie/JoBaHUI0 reHoB. HapymeHue cuerieHus reHOB B pe3yJibTare
KPOCCHHTIOBepa.

XpoMocOMHas TeOpHs HACJIeICTBEHHOCTH. | eHeTHYeCKHEe KapThl.

['enernka noma. XpoMOCOMHOe omnpenaeneHUe roja. AyTOCOMBl U I0JIOBbIE
XpOMOCOMBI. ['OMOrameTHble W reTeporaMeTHble opraHus3mbl. Hacienosanue
MIPU3HAKOB, CLICTUVIEHHBIX C MOJIOM.

M3MeHuYMBOCTh. BHbl MK3MEHUMBOCTH: HEHAC/IEICTBEHHAs U HaClle/ICTBEHHAS.
Pons  cpeapl B HEHACHeACTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKa



MOIM(DHUKALMOHHON H3MEeHYMBOCTH. BaprallMOHHEIH s U BapUallMOHHAS KPHUBas.
Hopma peakuuu npusHaka. KonuyecTBeHHble M KaueCTBEHHbIE INPU3HAKH M HX
HopMa peakluu. CBolcTBa MOAM(PUKALMOHHOH K3MEHYHUBOCTH.

HacnencrtBeHHasi, unu TreHOTHUNUYecKas, W3MEHUYHMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTb. Meiio3 M mnoNnoBoil mpouecc — OCHOBa KOMOMHAaTHBHOW
MU3MEH4YMBOCTUH. MyTallMOHHas W3MeHUnBOCTb. Kinaccudukauus MyTaluii: rentbie,
XPOMOCOMHBIE, FeHOMHbIe. HacToTa U NpuuMHbl MyTaudid. MyTtarenHble akTopbl.
3aKOH rOMOJIOTMYECKHUX Ps0B B HacleACTBeHHOM u3meHuuBocTH H. M. BaBunosga.

BHesinepHas Hacie1CTBEHHOCTb U U3MEHYUBOCTD.

I'enetuka uenoseka. Kapuorun uenoseka. OCHOBHbIE METOJbl TE€HETHUKH
yeJIOBeKa: reHeallorH4YeCcKUid, OIM3HEeIOBbIH, IUTOreHeTUYeCKUi, OMOXUMHUUYECKHH,
MOJIEKYIIPHO-T€HETHUECKHU . CoBpemeHHOE oIpenelieHHe FeHOTHIA:
MOJHOIN€HOMHOE CEKBEHMPOBAaHHME, F€HOTHUIIMPOBAHHME, B TOM YHCJE C MOMOLIbLIO
[TLIP-ananu3a. HacnencrBeHHble 3a0osieBaHUs 4YelloBeKa: TeHHble OOJe3HH,
Oone3Hu ¢ HacIeACTBEHHOW IPeapacroNoKeHHOCTbIO, XPOMOCOMHbIE OOJE3HH.
ComaTtnueckre M reHepaTuBHble MyTauuu. CTBOJOBBIe KIETKH. [IpuHUMIEBI
30pOBOro oOpa3a KU3HH, TUATHOCTHUKHU, NPOMUIAKTUKH U JIEUEHUS NeHETHYECKUX
Oone3Heil. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHWE. 3HayeHHWe MEIMIHMHCKOH
reHeTHKH B MPeJIOTBPALEHUH H JIeYeHHH reHeTHYeCKUX 3a00/1IeBaHUH YelloBeKa.

JdeMOHCTpaUHH:

[MToprpetsi: I'. Menaens, T. Mopras, I'. 1e ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. Y. BaBunos.

Tabnuuer W cxeMbl:  «MoHOruOpHaHOE — CKpeUIMBaHWE U €ro
[IMTOreHEeTHYEeCKasi OCHOBa», «3aKOH paclleluIeHHss W €ero LHUTOreHeTHYeCKas
OCHOBa», «3aKoH YHUCTOTHI raMeT», «JlurubpuaHoe CKpelllUBaHHue»,
«lluTonornueckue OCHOBEI OUTHOPUIHOTO CKpeLMBaHU», «Melo3s»,
«B3auMmoselicTBie aulelIbHBIX TeHOB», «[ eHeTHyecKue KapThl PpacTEeHHH,
’KHBOTHBIX M uesioBeka», «[eHeTHka mona», «3aKOHOMEPHOCTH HAac/eI0BaHMs,
CLEIJICHHOTO ¢ monoM», «KapuoTumbl 4egoBeka M IKMBOTHBIX», «Bubl
MU3MEHYMBOCTH», «MoauduKalMoHHas M3MeHUYMBOCTh», «HacnenoBanue pesyc-
daxTopa», «['eHeTHKa rpynn KpoBu», «MyTallMOHHAss H3MEHYHUBOCTbY.

O6opynoBaHue: MOJAETU-aNIUIAKALUH  «MOHOTHOPHIHOE CKpELIMBaHKEY,
«HenonHoe nomuHupoBaHue», «JluruOpuaHoe ckpemmBaHue», «llepekpéct
XPOMOCOM», MHKPOCKON ¥ MuKponpenapaT «Jlpo3ogpuia» (HOpma, MyTalllu
(OpMBI KPBLITBEB U OKpacKH Tena), repdbapuil «I'opox moceBHOM».

JlaGopaTopHble H NpaKTHYeCKHe padoThbl:

JlaboparopHas pabora Ne 5. «M3ydeHue pe3ysbTaTOB MOHOTHOPUAHOIO H
AMTHOPHUIHOTO CKPELMBAHUS y IPO30(HIIbI Ha TOTOBBIX MHKpOIIpenaparax».



Jlaboparophas pabota Ne 6. «M3yuenue MoauduKalMOHHON U3MEHUUBOCTH,
NIOCTPOECHHUE BAPHALMOHHOIO psA/la U BApUALIMOHHON KPUBOI».

JlabopatopHasi pabota Ne 7. «AHanu3 MyTauuid y IpO30(GUIE HA TOTOBBIX
MHUKponpenaparax».

[Ipaktnyeckas pabora Ne 2. «CocraBieHHe U aHalU3 POAOCIOBHBIX
YeJI0BEKay.

Tema 7. Cennexkunst opranuimoB. OcHOBbI GHOTEXHOJIOTHH.

Cenexkuusi KaKk Hayka W npouecc. 3apok[eHue CeleKLMH U JTOMECTHKALHS.
Yuenne H. M. BaBunoBa o0 uUeHTpax NPOUCXOKIACHHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHWH. LIEHTpbl MpPOUCXO0XKAEHUS AOMalIHUX KUBOTHBIX. CopT,
[10poJia, LTaMM.

CoBpeMeHHble METOMBI CelleKIMH. MacCcoBbIH U UHIMBUAYaIbHbBIH OTOOpPHI B
CeJIeKIIMM pacTeHMH M XKUBOTHbIX. OLeHka skcrepbepa. bauskoponacTBeHHOE
CKpellMBaHue — WHOpuAMHI. Yucras nuHusg. CkpeuiMBaHMe YHUCTBIX JIMHUIA.
['etepo3uc, unm rubpunHas cuia. HepoacTBeHHOe cKpelnyBaHHe — ayTOpPHAMHL.
Otpanénnas rubpuamsauus u e ycmexu. MckyccTBeHHbIH MyTareHes H
NOJIy4eHHE IMOJMIUIOUI0B. JIOCTHIKEHHs CelIeKUMHM paCTeHWH, JXHBOTHBIX H
MHKPOOPraHU3MOB.

BuoTtexHonorus kak orpaciib NPOU3BOACTBA. ['€@HHas MHXKEHepUs. DTallbl
coznanuss pexkomOunHantHoii JIHK u TtpaHcrennsix opranusmos. Kierounas
unxeHepusi. Knetounsle KyabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOXEHHE PACTEHHUM.
KiioHMpoBaHHE BBICOKOMPOAYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OpPraHHW3MOB.
Okonoruydeckwe M 3THYeckue  mpobiembl. MO -  renetHuecku
MOIU(ULHPOBaHHBIE OPraHU3MBI.

JleMoHCTpaLuu:

[Toptpetei: H. U. Basunos, M. B. Muuypun, ['. /I. Kapneuenko, M. O.
MBaHOB.

Tabnuiel M cxembl: kKapra «LleHTpbl NpPOMCXOXIEHHS W MHOroooOpasus
KYJIbTYPHBIX pacTeHui», «[lopoabl JOMalIHUX *KHUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuii», «Otnanénnas rudbpuauszauus», «Pabotsl akanemuka M. ©. MBanosay,
«ITonunnouaus», «OObeKTHI OHOTEXHOJIOrUKM», «KierouHble KyJnbTypbl H
KJOHUpOBaHue», « KOHCTpyMpOBaHKE U IEPEHOC ITEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH IJI0/I0B U KOPHEIJIOA0B AUKHX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHui, repdapuil « CeslbCKOX03SMCTBEHHBIE PACTECHHSAY.

JlaGopaTopHble H NpaKTHYeCKHe padoThI:

Dkckypeuss «OCHOBHbIE METOABI W JIOCTHIXKEHMs CENIeKLMHM pacTeHHH H
KHUBOTHBIX (Ha CEeNeKLIMOHHYIO CTaHLMIO, NJIEMEHHYIO bepmy,
COPTOMCIIBITATENBHBI  y4acTOK, B TeIIMYHOE XO3AHCTBO, J1aDOpaTOpHIO
arpOyHHMBEPCHTETa HJIM HAYYHOI'O LIEHTPa)».



11 KJIACC

Tema 1. DBorouHOHHAN OHOJIOTHS.

[Ipeanoceuiky BO3HMKHOBEHHs 3BOJIIOLMOHHONW TEOPHUH. DBOJIOLMOHHAS
Teopust U e€ MecTo B OWojioruu. BrusiHHe 3BONIOLIMOHHON TEOPHUH Ha Pa3BUTHE
OMOJIOTMH U IPYTUX HaYK.

Ceunerenbcta 3BOMOLMU. [laneoHTONOrHUECKHE: TOCIIEN0BATENBHOCTE
MOSBJIEHWS BHJIOB B IIJICOHTOJIOTHYECKOH JIETOMMCH, TIepexoaHble (OPMBIL.
buoreorpadguyeckue: cxoacTBo U paziuuue GayH U GhJaop MaTEPUKOB K OCTPOBOB.

OMOpHOTIOrHYecKHe: CXOJICTBA W pa3jinyusi SMOPHOHOB pasHbIX BHIOB
M03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJOTHYHbIE,
PYAMMEHTApHBIE OpraHbl, araBU3Mbl. MOJeKyIspHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHHU3MOB HAacCJIE€ACTBEHHOCTH M OCHOBHBIX MeTa0OJIHWYECKUX MyTell y Bcex
OPraHU3MOB.

OpomtonroHHass Teopust Y. [lapBuHa. [lpeanoceiiku BO3HMKHOBEHHS
NapBUHU3MA. JIBMXKylllMe CHIbl 3BOMONUMM BUAOB Mo JlapBuUHY (HU30BITOYHOE
Pa3MHOKEHHME TNPH OrPaHMYEHHOCTH PECYpCOB, HeolpeaeNnéHHass M3MEHUYHUBOCTH,
Oopbba 3a cylecTBOBaHHWE, ECTECTBEHHbIN 0TOOD).

Cunrtetudeckas Teopus 3Bonoruu (CTI) u e€ oCHOBHbBIE MTOJIOKEHUSI.

MukposBomouus. [lonynsauus Kkak eIMHULA BUAA U DBOJIIOLIMH.

JIBrokyiuue cuiibl (akropbl) 3BOTIOLMKM BUJOB B Npupoae. MyTallMOHHBbIH
npouecc ¥ KOMOMHATMBHAs W3MEHYMBOCTb. [lomyssiliMOHHBIE BOJIHBI U Jped(
reHoB. M3onsamuus © Murpauus.

EctectBenHblii oTOOp — HampaBistolwMi (akrtop 3BoatouuH. Dopmbl
eCcTecTBEHHOro oTdopa.

[Tprcnoco0aeHHOCT, OpPraHM3MOB Kak pe3yabTaT 3BOMOLUMH. [Ipumepsl
MPUCITOCOOIEHHH Y OpraHu3MoB. ApoMophO3bl U AHO-aJaN TALIUH.

Bun u  BumooOpaszoBanue. Kputepuun Bupa. OcHoOBHble  (OpPMBI
BHI000pa30oBaHus: reorpaduueckoe, 3K0JI0rH4ecKoe.

MakposBostouusi. DopMbl  IBOMIOLUUM:  (pHIeTHYECKas, JAMBEpPreHTHas,
KOHBEpTeHTHasl, napasuienbHas. HeodOpatuMocTh 3BOIIOLHH.

[TpoucxoxieHre OT Hecnelualn3upoBaHHbIX Npeakos. Ilporpeccupyromas
crielyanu3alus. AanTUBHAs paaualus.

JdeMoHcTpauum:

[Toprpetsi: K. Jluuuei, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K.
M. bap, D. ['ekkens, . Mromnep, A. H. Cesepiios.

Tabnuipl ¥ cxeMbl: «Pa3BUTHE OpraHM4YecKOro Mupa Ha 3emiie», «3apo/IbILIH
O3BOHOYHBIX  JKHBOTHBIX»,  «Apxeontepukc», «Dopmel  GopbObl 32
cylectBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroobpasue COpTOB pacTEHHN»,
«Muoroo0Opasue  mopon  KMBOTHbIX»,  «[lomynsumm»,  «MyranroHHas



M3MEHYUBOCTE», «Apomopdosb, «Manoamanraunny», «OOwwas aereHepaius»,
«/IBrxymme cunbl 3Bomouun», «Kapra-cxema wmapuipyta nyrtemiecTBus Y.
Jlapsuna», «bopwpba 3a cyuectBoBaHue», «[IpHcnOCOOIEHHOCTh OPraHM3MOBY,
«['eorpaduueckoe Bug00Opa3zoBaHue», « IKOJOrHYECKOe BUA00Opa30BaHHEY.

ObopynoBaHHe: KOJUIEKLIMS HACEKOMBIX C pa3JMYHBIMU THUIIAMH OKPacKH,
Habop IUIOAOB M CeMsH, KoJuleKlHs «[IpuMepbl 3allMTHBIX MPUCTIOCOOIEHUI Y
YKUBOTHBIX», MoJelib «OCHOBHbIE HaNpaBIeHUs 3BOJIOLUW», 00bEMHAS MOJENb
«CTpoeHHe roJIOBHOrO MO3ra 1M03BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KouleKuuss «DopMbl COXpaHHOCTH
MCKOIIaéMbIX JKMBOTHBIX M pacTeHWi», wmojenp annaukauus «llepekpéct
XpoOMOCOM», BlaxHble Tipernapathl «Pa3BuTHe Hacekomoro», «Pa3Butue
JATYLIKW», MHKpornpernapar «Jlpo3zoduna» (Hopma, MyTauud (GopMbl KPbLIbEB U
OKpacKH Tena).

JlabopaTopHble H NpaKkTHYeCKHEe padoThbi:

Jlabopatophas pabdora Ne 1. «CpaBHeHHe BHAOB MO MOP(HOJIOTHYECKOMY
KPUTEPHUION.

JlabopaTtopnas pabora Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHusMa U
€€ OTHOCUTEIBHOIO XapaKTepa.

Tema 2. Bo3HnkHOBeHHe U pa3BHTHE KHU3HH Ha 3emuie.

JloHay4yHbIe MPEICTaBIEHUS O 3aPOKIEHHWHM >KU3HM. HayuHble THIOTE3BI
BO3HMKHOBEHHUsI JKM3HM Ha 3eMie: abuoreHe3 M IaHCHepMus. XHMHYecKas
9BOMIONMSA. AOHOreHHBIH CHHTE3 OpPraHUYeCKHMX BELIECTB U3 HEOPraHHYeCKHX.
DKCnepUMeHTaIbHOE MOATBEPKIeHHEe XUMHUYECKOH 3Bo/MOLMH. HavansHble Tansl
ouonornyeckoi sBomonnd. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE TPOTOKIETKH. [lepBble KIETKM M HX 3BOJIOLHA.
®opMHUPOBaHHUE OCHOBHBIX I'PYIII KUBbIX OPraHU3MOB.

Passurue xu3Hu Ha 3emie no 3pam u nepuoaam. Karapxel. ApxeHckas U
npotepo3oiickas 3pel. [laneosolickas 3pa W e MnepHOAbl: KEMOPHHCKHH,
OpPIOBUKCKHH, CHITYpUHCKHUH, 1€BOHCKUI, KAMEHHOYTOJIbHBIH, IEPMCKHH.

Me3so3olickast 3pa U e€ nepHoIbl: TPUACOBBIN, FOPCKHH, MEIOBOH.

KaiiHo3olickass 23pa W e€ T1epuHojabl: [AaJeOreHOBBIH, HEOreHOBbIN,
AHTPONOI€HOBBIH.

XapakTepucTHKa KJIUMaTa ¥ reojorudyeckux npoueccoB. OCHOBHBIE ITaIlbl
SBOJIFOLMM PACTUTENIHOIO W J>KHBOTHOTO MHpa. ApoMop(o3bl y pacTeHHH U
HUBOTHBIX. [TosiBNIeHUe, pacBET U BBIMUPAaHHUE IPYIII KHBBIX OPraHM3MOB.

CucremMa OpraHHYecKOro MHpa Kak OTpakeHHe O5BOMOUMH. OCHOBHbBIE
CHCTeMaTHYeCKHe I'PyIlbl OPraHU3MOB.



DBOJIOLMS YeloBeKa. AHTPOINOJIOTHS KaK HayKa. PasBuTHe npeacTasieHuii o
NPOMCXOXK/IEHHUH dYeloBeKa. MeTtoabl W3ydeHusi aHTpororeHesza. Cxoactsa
pa3n4us YeJOBeKa U )KUBOTHBIX. CHUCTEMaTUUECKOE MOJI0KEHHE Yel0BeKa.

JBrxyiue CHJIbI (dakTopbl)  aHTpomoOreHesa. Hacnencreennas
M3MEHYHUBOCTb U  €CTeCTBeHHbIH oTOOp. OOmecTBeHHBIH 00pa3 KU3HH,
M3rOTOBJIEHHE OPYIUH TPYa, MbILLJIEHHE, PEUb.

OcHOBHbIE CTaAUU U BETBHM JBOJIOIMM YeIOBeKa: aBCTPAIONUTEKH, YenoBek
ymenslii, Yenosexk npsmoxonsiiuii, YenoBek HeaHaepranbCckui, YenoBek
pa3yMHbIH. HaXoIku HcKomaeMbIX OCTAaTKOB, BpeMsi CYLIECTBOBaHUs, 00JlacTb
pacnpocTpaHeHHUsl, 00BbEM rOJIOBHOIO MO3ra, 00pa3 KHU3HHU, OpPYAUSl.

Yenoeyeckre  pacbl. OcHOBHble  OonblliMe  pachl:  €BPOMEOoUaHas
(eBpa3miickasi),  Herpo-aBCTpaJloMJHAas  (PKBAaTOpUalbHasi),  MOHIOJIOMHAS
(a3uaTcko-aMepukaHcKkasi).  YepTbl  NPUCNOCOOJEHHOCTH  IpeACTaBUTENIEeH
YeJIOBEYECKMX pac K YCJIOBMSIM CYLUIECTBOBaHUsA. EJMHCTBO 4esloBEYECKHUX pac.
Kpuruka pacusma.

JdemoHcTpauum:

[Toptpetsi: @. Pean, JI. Ilacrep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuuel ¥ cxembl: «Bo3nukHoBenune CojHeuHOM cucTeMbl», «Pa3Butue
opraHudeckoro wmupa», «PacturenbHas KieTka», <OKHMBOTHasg  KieTKa»,
«IlpokaproTuyeckas kierka», «CoBpeMeHHass CHCTEMa OpPraHH4Ye€CKOro MHpa»,
«CpaBHeHHE aHATOMHUYECKHX YepT CTPOEHHUsl 4esOBeKa U 4YeJI0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHble MeCTa MaJEOHTOJOIHYECKHMX  HaxoJO0K IpPEeJIKOB
COBpEMEHHOTO 4enoBeKa», «/lpeBHeiiiine moan», «/lpeBHue moam», «llepsble
COBpEMEHHbIE JIF0W», «HenoBeyecKue pacol».

Ob6opynoBaHue: mymsokd  «[IporcxoxkaeHue — uyenoBeka»  (OrOCTBI
aBCTPAJIOTIMUTEKA, NUTEKAaHTPOMNa, HeaHAepTalblia, KPOMaHbOHLA), CIENKH WIH
M300pakeHusi KaMEHHbIX OpY/IMH TepBOOBITHOrO 4YeJloBeKa (KaMHH-YOIIEPHI,
pyOuia, ckpebna), reoxpoHosjorudeckas Tabnuua, Kojnmekuus —«Dopmbl
COXPaHHOCTH MCKOIAeMbIX )XMUBOTHBIX H PACTEHUK».

JlabopaTopHble H NpaKTHYecKHe padoThbI:

[Mpaktyeckas padora Ne 1. «M3ydeHne MCKONaeMbIX OCTAaTKOB pacTeHHH W
YKUBOTHBIX B KOJUIEKLIUSIX).

DKCKYpcUsi «DBOJIIOLMS OPraHMYecKOro MHpa Ha 3emie» (B eCTeCTBEHHO-
HaY4YHBIH MM KpaeBeqYeCKUl My3eH).

Tema 3. Opranu3mMsbl H OKpYy:KalIas cpeaa.

DKoIOrvs Kak HayKa. 3aJauu U paszelibl 3KoJI0rMi. MeToibl 9KOJOrHYECKHX
UCCIeOBaHUM. DKOJIOrHYeCcKoe MUPOBO33pEeHHE COBPEMEHHOIO YeJI0BEKa.



Cpenpl 0OMTaHMs OpraHU3MOB: BOIHAs, HA3€MHO-BO3/YLIHAs, TIOUBEHHAs,
BHYTPUOPIraHU3MEHHASI.

Oxonoruyeckue daktopsl. Kiaccubukamus 3KONIOrHYeckux (PaKTopoB:
abuoTHyeckue, OMOTUYECKHE ¥ AaHTpONOreHHble. JleHCTBME 3JKOIOTHYECKUX
(hakTOpOB HA OPraHU3MBI.

Abuotuyeckue (HakTOphl: CBET, TEMIIEPATYPA, BIAXKHOCTE. DOTONEPUOU3M.
[Ipucnocobnenyss OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buosoruueckue puTMBI.

buornyeckue (hakTophI. Buner  OMOTHMYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHLHsA, XHUIIHUYeCTBO, CUMOMO03 U ero ¢opmel. [TapasuTtusm, Koonepaius,
MYTYaJIi3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJeOHHYECTBO). AMEHCAJH3M,
HelTpanu3M. 3HaueHHe OMOTUYECKUX B3aUMOJCHCTBHM HJS CYIECTBOBAHHS
OpraHW3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYEeCKHe XapaKTepUCTUKH romyisuud. OCHOBHbIE —[MOKA3aTelu
NOMYJALMHA: YHCIEHHOCTb, IJIOTHOCTB, POKIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpauus. JIMuHaMMKa YUCIEHHOCTH MOMYJISIITUA U €€ peryJsiIusl.

JdeMoHcTpauum:

[loptpetsr: A. I'ymbonsar, K. ®@. Pynse, 3. ['ekkens.

Tabnuuel 1 cxeMbl: kapta «lIpupoansie 30Hbl 3emiu», «Cpenbl oOUTaHUS
OpraHu3MoBy», «®@otonepuoausam», «llonyngamuu», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTH MOMYyIAUNHA HHDY30puH-TYhenbki», «[ InimeBpie nemm.

JlabopaTopHble H NpaKkTHYecKHe PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckue 0cCOOCHHOCTH PACTEHUH U3
Pa3HbIX MECT OOUTaHHUS.

JlabopatopHas pabota Ne 4. «BiusHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KoJIeyca».

IIpakTuueckas pabota Ne 2. «[loacuét NMIOTHOCTH NMOMYAALMA pa3HbIX BUIOB
pacTeHUun».

Tema 4. CoobmecTBa H 3K0/J10rH4ecKHe CHCTEMBI.

Coo0iiecTBO opraHu3mMoB — OuoneHos. CTpykTypbl OHOLIEHO3a: BHI0Baf,
npocTpaHcTBeHHas, Tpoduueckas (mumieBas). Buapl-nomunantel. CBs3u B
OuorneHo3e.

DKojoruyeckue cucrembl (3kocucteMmbl). [loHsTHe 00 »skocucTeMe H
ouoreolieHo3e. DMYyHKIMOHAJIBHBIE KOMIIOHEHTbI JKOCHUCTEMBbI: ITPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BellleCcTB M IOTOK DHEPIHH B 3KOCHUCTEME.
Tpoduueckue (muiIeBble) YPOBHH 3KOCHCTeMBI. IluineBble wHend W CETH.
OcHOBHBIE TIOKa3aTelld DJKOCHUCTEMBI: OHoMacca, MPOAYKLHS. DKOJIOTHYECKHUE
MUPaMUIBI: TPOAYKLUHH, UHUCICHHOCTH, OuoMacchl. CBOHCTBA 3KOCHUCTEM:
YCTOHYMBOCTD, CaMOperyJsiius, pazsutie. Cykueccus.



IIpupoanble dKOcHCTEMBbI. JKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
WY IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  3KOCUCTEMBL.  ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMEI.
buonoruyeckoe U X03s8iCTBEHHOE 3HAYEHHUE ATPOIKOCHCTEM H YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop ycTOHYMBOCTH 3kKocucteM. CoxpaHeHue
OHOJOTUYECKOT0 pa3HOOOpasus Ha 3eMile.

Yuenne B. M. Bepnaackoro o 6uocdepe. I'paHuubl, cOCTaB U CTPYKTypa
ouocdeprl. Kupoe BemectBo U ero QyHkuun. OcobeHHOCTH OGuOChEphl Kak
rnobaneHOd 3kocucTemsl. [lMHaMuyeckoe paBHOBecHe W oOpaTHas CBf3b B
ouocdepe.

KpyroBopoTs! BelecTB U OHOreoXuMHUYECKHe LIMKIBI 3JIEeMEHTOB (yriaepoa,
a30Ta). 30HaIbHOCTh OHuochepbl. OCHOBHbIE GHOMEBI CYIIIH.

YenoseuecTBo B Ouochepe 3eMiau. AHTpoNoreHHble U3MeHeHUs B Onocdepe.
['moGanbHBIE AKOTOTHYECKHE TPOOJIEMBI.

CocyluecTBoBaHUE IIPUPOJIBI 7§ 4eJI0BEYECTBa. CoxpaHeHue
OuopazHooOpa3mst Kak OCHOBA ycToiuuBocTU Ouocdeprl. OCHOBA PallHOHAIBHOTO
YIPaBJI€HAs MNPUPOAHBIMM peCypcaMM M WX HCHoab30BaHue. JlocTukeHus
OHOJIOrMH U 0XpaHa MPHUPOJIEL.

JdeMoHcTpauun:

IToprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. WM. Bepnaackuii.

Tabnuubl u cxemsl: «lluiessie nenu», «buolLeHO3: cocTaB U CTPYKTypay,
«Ilpuponnsie coobmectBay, «llenmu nutaHusy, «IKOIOTHYECKass NHpPaMHIAN,
«buocdepa u yenoek», « IKocHcTEMa IIMPOKOJIUCTBEHHOIO Jieca», « JKOCUCTEMA
XBOWHOro  jeca», «buouenos Bomoéma», «ArpoueHos», «lIpumepHnsie
aHTPOTIOTeHHBIE  BO3JEWCTBHS Ha TpHPOLY», «BaxHelMe HCTOYHHUKH
3arpsa3HEHMs] BO3/lyXa M I'PYHTOBBIX Boa», «IlouBa — BakHe#las cocTaBistolas
ouocheps», «DakTopsl Aerpagannu mous», «[lapHukoBeIil s3ddexT», «DakTops
paZiMoOaKTUBHOTO 3arpsisHeHus: Owocdepb», «OOmas crpykrypa Ouocheps»,
«PacnpocTpanenue Ku3HM B Ouochepe», «O30HOBBIH 3KpaH Ouocdepsbl»,
«Kpyrosopot yrinepoaa B Ouocdepe», «KpyroBopot azora B IPUPOAE».

Ob6opynoBanue: Mojenb-anmuiMkanus «Tunuunble OHOIIEHO3b», repdapuil
«PacTuTenbHbie cooOIIECTBaY, KOJEKIMU «bruolieHo3», «BpenuTeny BaKHEHIINX
CEIbCKOXO3SUCTBEHHBIX KYJIbTYp», TrepbapWl ¥ KOJUIEKLUHMHM pacTeHHH W
YKUBOTHBIX, MIPHHAAJIENKAIMEe K Pa3HbIM JKOJOIHYECKHMM IpylIiaM OJHOro BHA,
Kpacnas kuura Poccuiickoit @enmepannu, H300pa’keHUs OXPaHAEMBIX BHJIOB
PacTeHUM U JKUBOTHBIX.



IUVIAHUPYEMBIE  PE3VJIbTATBI OCBOEHWS ITTPOI'PAMMBI  T10
BHUOJIOTMM HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILEI'O
ObPA30OBAHMA

Cornacho @I'OC COO, ycranaBnuBaioTcs TpeOOBaHHS K pe3ylibTaTaMm
OCBOEHHUS  O0ydYalolMMHCH  TIporpaMM  cpeiHero oOuiero  obpa3oBaHMS:
JTUYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMera «buonorus»
BbIJICJIEHbI CJIEYIOLHE COCTABISIOLIME: OCO3HAHHE 00YYarIMMMUCS POCCUMCKOM
rpaKIaHCKOW UIEHTUYHOCTH — F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATENIbHOCTH
U CaMOOMNpe/elIeHHI0, HaJuyue MOTMBALMM K  00yyeHHI0  OuoJoruuy,
LieJIeHaNpaBJIeHHOe pa3BUTHE BHYTPEHHUX YOE€XKIEHHH JIMYHOCTH Ha OCHOBE
KTHOYEBbIX [IEHHOCTEH W HWCTOPUYECKUX TPANMULMK pPa3zBUTUS OHOJOTMYECKOro
3HaHHUS, F'OTOBHOCTb M CMOCOOHOCTH 00YYalOUIMXCs PYKOBOJACTBOBATHCS B CBOEH
NEeSTEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IIPUCYIIMMHU CHUCTEME
Ouosornyeckoro 00pa3oBaHUs, HAJMYHE OKOJOTMYECKOIro IpaBOCO3HAHMS,
CIOCOOHOCTH CTABUTh LEJIU U CTPOUTH AKU3HEHHBIE TJIaHBbI.

JIuyHOCTHBIE pe3yNnbTaThl OCBOEHHS NpeameTa «bHOIOrus» AOCTUraloTCs B
€IUHCTBE Y4YeOHOH U BOCIHUTATENBHOW [EATEIbHOCTH B COOTBETCTBHM C
TPaJAMLIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMH, UCTOPUYECKHUMH U JYyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, NMPUHATHIMM B 00LIECTBE [paBHJIAMM U HOpMaMu
MOBEEHUS M CIOCOOCTBYIOT MpolleccaM CaMOIIO3HaHUs, CaMOBOCIIMTAHUSA H
CaMOpa3BUTHS, pPa3BUTHUA BHYTPEHHEH T[IO3ULIMU JIMYHOCTH, [IATPHOTH3MA,
YBa)KEHMS K 3aKOHY U IIPaBOMOPALAKY, YEJIOBEKY TpyJa M CTaplleMy IOKOJEHHIO,
B3aUMHOI'0 YBa)KeHHs, OEpeKHOro OTHOIIEHUS K KyJIbTYPHOMY HAaC/IEIHIO H
TpaJIMLIMSIM MHOTOHaUMOHalIbHOro Hapona Poccuiickoit ®Denepauunu, npupone u
OKpYKarollen cpene.

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHS YyueOHoro mnpeamera «buomorus»
JIOJKHBI OTPa)KaTh FOTOBHOCTH U CIIOCOOHOCTE 00y4aroLMXCsl PYKOBOICTBOBATLCSA
COPMHUPOBAaHHON BHYTpPEHHEH NO3MIHMEeH JHYHOCTH, CHCTEMOHM LEHHOCTHBIX
OpMEHTAllMH, TO3WTHBHBIX  BHYTPEHHHX  yOeXIeHMH, COOTBETCTBYIOILMX
TPaIUIIMOHHBIM LEHHOCTSAM POCCHHCKOro 00IeCTBa, PaCUIMPEHHE JKU3HEHHOIO
OTBITA U ONBITA JEATEILHOCTH B TMpOLEcce peanu3allMd OCHOBHBIX HalpaBlleHWH
BOCIHMTATENIbHON J1€ITEJIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIIHTAHHS:

chOPMHUPOBAHHOCTH MPAXKIAHCKOH MO3UIIMU 00YHaIOILErocsi KaKk akTHBHOTO

OTBETCTBEHHOIO 4JIeHa POCCHHCKOro o0IIecTBa;



OCO3HaHHE CBOMX KOHCTMTYLHMOHHBIX NpaB M OOS3aHHOCTEH, yBaKeHHE
3aKOHa U MPaBOMOPS/IKa;

FOTOBHOCTL K COBMECTHOHM TBOPYECKOW JEATEJBbHOCTH NPU CO3JaHUH
y4eOHBIX MPOEKTOB, PelIeHWH Y4YeOHBIX H MO3HABATE/IbHBIX 347144, BbIIOJIHEHUU
OHOJIOrMYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH  OMNpEAeNsiTh COOCTBEHHYK TMO3WIHIO 10 OTHOLIEHHIO K
SIBJICHUSIM COBPEMEHHOM KHU3HHU U O0BACHSATH €€;

YMEHHE YUYMTBIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJIEHCTBHS JIIOJEN C pasHbIMU YOEKIECHUSIMH, KyJbTYPHBIMH [IEHHOCTSIMH U
COLIMAJIbHBIM MOJ0XEHUEM;

POTOBHOCTH K COTPYIJHHUYECTBY B IIpOLIECC€ COBMECTHOTO BBLIMIOJIHEHUS
y4eOHBIX, IO3HABATEJIBHBIX M HCCIENOBATENBCKUX 3a/1a4, YBaKHTEJIBLHOIO
OTHOLIEHHUS K MHEHHUIO OIIIOHEHTOB MNpU OOCYXKIEHUM CIIOPHBIX BOIMPOCOB
OHOJIOrMYECKOr0 CO/IEPIKAHMUS;

FOTOBHOCTb K T'YMaHHUTapHOW U BOJIOHTEPCKOH JesTEbHOCTH;

2) naTPHOTHYECKOr0 BOCITUTAHHSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rpak1aHCKOM HUJIEHTUYHOCTH,
[IaTPUOTHU3MA, YBAXKEHHS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH Tepe]
Poaunoit, ropaoctu 3a cBoW Kkpai, cBoo PoamwHy, CBOHM S3bBIK W KYJIBTYpY,
[IPOILJIOE W HACTOslee MHOMOHAUMOHabHOTro Hapoaa Poccuu;

[IEHHOCTHOE OTHOLLIEHHE K MPUPOJHOMY HACIEAUIO U NMAMSATHUKAM MPHUPOJBI,
nocTUKeHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CMOCOOHOCTh OLIEHUBaTh BKJIAJ, POCCHHUCKUX Y4Y€HBIX B CTAHOBJIEHHE H
pa3BuTHEe OWMOJOTHM, TMOHMMAHHS 3Ha4YeHUs OWOJOrMM B MO3HAHWH 3aKOHOB
IPUPO/bI, B AKH3HH YeJI0BE€Ka U COBPEMEHHOI0 O0IIIECTBa;

uaeiiHas yOeXxIEHHOCTb, FOTOBHOCTh K ClyKeHHI0 M 3aumte (Oreuectsa,
OTBETCTBEHHOCTh 3a €ro cyaL0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

OCO3HaHMe AYXOBHBIX LIEHHOCTEH POCCHUIICKOTO HAapoaa;

chopMHUpPOBaHHOCTh HPABCTBEHHOI'O CO3HAHHUSI, ITUYECKOI'0O ITIOBEICHH;

CIMOCOOHOCTh OLIEHWBATh CUTYalUMIO W NPUHUMATh OCO3HAHHbIE PELUCHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HaHMe JTUYHOro BKJIAaJa B MOCTPOEHHE YCTOWUYHUBOrO OyayLIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTENAM, CO3JaHUIO CEMBU Ha OCHOBE
OCO3HAQHHOTO T[PUHATHS LIEHHOCTEH CEeMEMHOH JKM3HH B COOTBETCTBHH C
TpaauLUsIMHU HaposoB Poccuu;

4) 3cTETHYECKOI0 BOCIIMTAHUA:

3CTETHYECKOE OTHOIIEHWE K MHPY, BKJIOUAash I3CTETUKY ObITa, Hay4HOro M
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPy/Aa, OOIECTBEHHbIX OTHOILEHHH;



NOHUMaHHE 3MOLIMOHAJILHOTO BO31EMCTBUS KUBOM NMPUPOIb] U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBLIP@XKEHHMIO B Pa3HbIX BHIaX HCKYCCTBA, CTpEMIIEHHE
MPOsBJIATE KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢mu3uyeckoro BOCIHTAHHS, (POPMHPOBAHHS KYJLTYPbI 310POBbS H
IMOLHOHAJILHOIO 0J1aronolyyus:

NMOHHMaHHWE M pealu3alds 310pOBOro M 0Oe3omacHOro obOpasza KU3HH
(310poBO€  mUTaHWe, COOMIOJCHHE  TMIMEHHYeCKMX TPaBWI W HOPM,
cOanaHCUpOBaHHBIH PEKUM 3aHATHH W OTIBIXa, peryispHas (usnyeckas
aKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOrO W KOMIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (DH3UYECKOMY M NICHXUYECKOMY 3/10POBBIO;

MOHMMAaHHEe LEHHOCTH TMpaBUI HWHAMBUAYAJIBHOIO W  KOJUIGKTHBHOTO
0e30macHOro NOBeCHUs B CUTYaLUsIX, YTPOXKAIOLINX 3[0POBIO H KH3HH JIIOJIEH;

OCO3HaHHWE IOCIEeACTBUN M HENPHUATHS BPEOHBIX NpPHUBBIYEK (yrnoTpebiieHus
aJIKOT0J151, HAPKOTHUKOB, KYpeHHUs);

6) TPY10BOI0 BOCIIHTAHHUS:

rOTOBHOCTH K TPYZly, OCO3HaHHE LIeCHHOCTH MacTepcTBa, TPy A0I00ue;

FOTOBHOCTb K AaKTUBHOW JESATENbHOCTH TEXHOJIOTMYECKOH M COLMAJIbHOM
HaIIPaBJIEHHOCTH, CIIOCOOHOCTb MHULMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEJILHO
BBIMOJIHATH TAKYIO JESTEIbHOCTD;

MHTepec K pa3nuyHbIM cdepaM mpodeccHoHaIbHOW NesATeNbHOCTH, YMEHHe
coBeplIiaTb OCO3HAaHHbIM BbIOOp Oyaymeidl mnpodeccuu U peaaU30BBIBATH
COOCTBEHHbIE KU3HEHHbBIE TUIAHbI;

FOTOBHOCTH M CHOCOOHOCTE K 00pa3oBaHUIO M €aMOOOpa3oBaHHUIO Ha
MPOTSXKEHUHU BCEH JKHU3HU;

7) 3K0JI0OTHYECKOro BOCIIHTAHHUS:

IKOJIOTHYECKH LiesiecooOpa3Hoe OTHOLLIEHHE K IIpUpOoJe KaK HCTOYHHUKY
KM3HM Ha 3emiie, OCHOBE €€ CyLECTBOBaHUS;

MOBBILICHWE YPOBHSI JKOJIOTMYECKOH KyJIBTYpbl: MpHOOpeTeHHe OMbITa
MJIAaHUPOBaHUs TIOCTYNKOB M OLIEHKM HX BO3MOXHBIX IOCIEACTBHH s
OKPY’KaIOIIEH CpeIbl;

oco3HaH#e TI7100aTbHOr0 XapakTepa 3KOJOTHYECKMX MpoljeM W ImyTed HX
peLleHus;

CMOCOOHOCTh HKCIOB30BaTh IMpHOOpeTaeMble MpPH HM3YYEHMH OHOJIOrHHU
3HAHUS W YyMEHHUs TpU peLIeHUH npodieMm, CBA3aHHBIX C pPallMOHAIBHBIM
MPUPOIONOJIb30BaHHEM  (COOJIOeHHEe  MpaBUJl  [OBEAEHUSA B IPUPOJE,
HalpaBJeHHbIX Ha COXPaHEHHWE pAaBHOBECHUS B JKOCUCTEMAaX, OXpaHy BHIOB,
IKocUucTeM, Ouochepsl);



aKTUBHOE  HEMpHUSATHE JEHCTBMH, MNPUHOCALIMX Bpel OKpYXKaroLleH
NPUPOJHOM Cpele, YMEHHe IPOrHO3UpOBaTh HEOIAroNnpHATHbIE 3KOJOrHYECKHE
NOC/IeACTBUA MIPEANIPUHUMAEMbIX IEHCTBHI M MpeloTBpallaTh UX,

HaJIMYHE PA3BUTOIO KOJIOIHYECKOrO MBIIIEHUS, IKOJOTHYECKOH KYJIbTYpbI,
oIbITa JeTeIbHOCTH IKOJIOTHUECKOH HarpaBJIeHHOCTH, yMEeHHs
PYKOBOACTBOBATbCA MMH B [O3HaBATEIbHOM, KOMMYHMKATMBHOH M COLIMAJIbHOM
MPaKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTHYECKOM JIeATEIbHOCTH IKOJOTHYECKOi
HaIpaBJIEeHHOCTH;

8) neHHOCTH HAYYHOTI'0 NO3HAHHSA:

c(OpMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHM M OOLIECTBEHHOMW MPAaKTHMKHU, OCHOBAHHOTO Ha THAJIOTe
KyJbTYp, CIOCOOCTBYIOLIEr0 OCO3HAHHIO CBOETO MECTa B MOJIUKYJIbTYPHOM MUPE;

COBEpIUEHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYpbl Kak CpeacTBa
B3aUMO/ICMCTBUS MEXKIY JIFOJAbMU U MTO3HAHUS MHPa;

NOHMMaHWe crneuuprukd OHONOTMH KaK HayKd, OCO3HaHWs €€ poliu B
(GOpMHpPOBAHMM PAIMOHAJIBHOINO HAYYHOI'O MBILLICHUS, CO3AaHHH LETOCTHOIO
npeacTaBieHrss 00 OKpYyKalollleM MHUpe KaKk O €IMHCTBE IPUPOJIbI, YeJlOBeKa U
oOulecTBa, B MO3HAHWW TPUPOAHBIX 3aKOHOMEPHOCTEH W pelleHHH MpodiieM
COXPAaHEHMs TPUPOIHOIO paBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHOM LIMBMUIIM3ALIUM:
oOecrieyeHnuss HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHHE TMEPCIEKTHBHBIX
OMOTEeXHONOrMH, CHOCOOHBIX pemiaTh pecypcHble  MpoOJeMbl  pa3BUTHS
YyeJIoBEeYeCTBa, IOUCKA MyTeH BbIXOAA M3 INI00ANbHBIX IKOJIOTHYECKUX MpodiieM M
obecriedyeHust  nepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO TPHPOJHBIX pecypcoB U (OPMHUPOBAHHIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTb B TOJYYEHHHM OWOJIOrMYeCKMX 3HaHUH B LEIIX
MOBBILIEHUsT 0O0MIel KyJbTypbl, €CTECTBEHHO-HAay4HON TIPaMOTHOCTH, Kak
COCTaBHOW 4YacTH (DyHKUIHOHAIBHON I'PaMOTHOCTH 00y4aroImMxcs, GOopMHpYEMOii
NpU U3yueHUH OUOJIOTHH;

MOHUMAHHE CYILIHOCTH METOJIOB TMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJdy4YaeMble 3HAHUs [UIS aHalu3a M
00BbICHEHHS SIBJIEHHUH OKPYXAIOLIEro MUpa U MPOUCXOAAIIMX B HEM HW3MEHEHHH,
yMEHHME JleslaTh OOOCHOBAHHBbIE 3aKIFOUEHHS Ha OCHOBE Hay4HbIX ()aKTOB H
MMEIOLIMXCH JAHHBIX C LEbI0 NOJYyUYeHHs TOCTOBEPHbIX BbIBOOB;

CIIOCOOHOCTbL CaMOCTOSTEJILHO HCIIOJB30BaTh OWOJOTMYECKUE 3HaHUs U
peliieHus Mpo6JieM B peasibHbIX *KM3HEHHBIX CUTyalUAX;

OCO3HAHHE I[EHHOCTH HAay4YHOH [esATEeNIbHOCTH, N'OTOBHOCTb OCYLUECTBIIATH
NPOEKTHYIO M HCCIIEA0BATEIbCKYIO NE€ATEIBHOCTh HHAUBHAYAIbHO H B IPYIIIE;



TOTOBHOCTH M CIIOCOOHOCTH K  HENpepbIBHOMY  00pa3oBaHHUIO U
camMo00pa30BaHUIO, K AKTUBHOMY IMOJyYEHHIO HOBBIX 3HAHUH IO OHUOIOTHH B
COOTBETCTBHH C KU3HEHHBIMHU NOTPEOHOCTIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHelie pe3ynbTaThl OCBOeHHs ydeOHOro mpeamera «buosorus»
BKJIFOYAIOT: 3HauyMMble A8 (OPMUPOBAHHUS MHMPOBO33PEHUS O00ydYaroLIUXCH
MEXIUCLIMITIIMHAPHBIE (MEXIpPeIMETHbIe) OOIIeHayYHbIe MOHATHS, OTPaXKAIOILUe
LEJTOCTHOCTh Hay4YHOH KapTUHbI MHpa U CcOeUM(UKY METOJ0B [O3HAHMS,
MCI0JIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIeCTBO, YHEPrus, sBJICHUE, MpoIlece,
CHCTEMa, Hay4yHbIH (JaKT, MPUHLHUI, FHNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
Uccle0oBaHHe,  HaOJIOJeHWe,  U3MepeHHe,  IKCIepUMEHT W OpPYTHX),
yHHUBepcaJbHble YyuyeOHble JeHCTBUsA (MO3HaBaTeJbHble, KOMMYHHMKATHBHBIE,
peryJiSiTUBHBIE), obecrneynBaroLIHe dbopMHpOBaHHE bYHKIHOHATBHOU
[PAaMOTHOCTH M COLMAIBHOM KOMMETEHUMM OOydarollUXcs, CrNOCOOHOCTh
obyyarolmxcs UCIMOJIB30BaTh OCBOEHHbIE MEXIUCLIUIITIMHAPHBIE,
MUPOBO33pPEHYECKUME 3HAHMS W yHUBepcallbHble y4yeOHble JIeHCTBUS B
II03HABATEJILHOM U COLIMATIBHOM TTPaKTHUKE.

MeranpeaMeTHble pe3ysibTaTbl OCBOEHUS MPOrpaMMbl CpejHero ooliero
00pa30BaHus IOJDKHBI OTPAXKATh!

OBJaanenue YHHUBepCcaJlbHbIMH y4eOHbIMH NMO3HABATEIbHbIMH
AeHCTBHAMM:

1) 6a3oBble JJOrHYecKHe 1eHCTBHUA:

CaMOCTOSITeJIbHO  (GopMylIHpoOBaTh M aKTyaJlW3UpOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

MCIOJIL30BaTh NPU OCBOEHMM 3HAHUU NPHEMBI JIOTHYECKOI'O MBILLIEHHS
(aHanu3a, CHHTE3a, CpPaBHEHMs, KiaccuuKaui, 00001eH s ), paCKpbIBaTh CMbICII
OMOJIOrMYECKUX MOHATHH (BBIACNATHL UX XapaKTepHble NPHU3HAKH, YCTAHABIUBATDH
CBSI3H C JIPYTMMHU MOHSATHSAMH );

onpeAeNsaTh LeNud AeATeNbHOCTH, 3aJaBasi NapaMeTpbl W KPHTEPHH HX
JOOCTHUKEHHSI, COOTHOCUTH Pe3yJIbTaThl JAESITEJBHOCTH C IMOCTABIEHHBIMH LIEISIMH;

MCII0Jb30BaTh OHOIOrHYECKHE MOHATHS Ui 00bsICHeHHs (PaKTOB U SBICHUMH
KHBOW NIPUPOLBIL;

CTPOMTBH JIOTHYECKHE pacCyXJIeHusi (MHAYKTHUBHBIE, [€IyKTHBHBIE, 10
aHaJlOrMH), BBIABJIATHL 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B PacCCMaTPHBAEMBbIX
SBJIEHUAX, (GOPMYJIUPOBATH BEIBOIbI U 3aKIIFOYEHUS;

NPUMEHSATh CXE€MHO-MOJEJIbHbIE cpencTBa 7S npeJIcTaBIeHUs
CYIIIECTBEHHBIX CBs3eH W OTHOILIEHHH B H3ydaeMbIX OHOJOTHUECKHX 00beKTax, a



TaKXKe  TMPOTHBOPEYHMH  PAa3sHOro  poja,  BBISABICHHBIX B pa3M4HbBIX
MH(POPMAIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH PELIEHUs NpoOJIeMbl ¢ yY4ETOM aHallM3a HMMEIOLUXCS
MaTepUalbHbIX U HEMAaTepUalIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B A€ATEEHOCTh, OLICHUBATh COOTBETCTBUE PE3yJIbTATOR
LM, OLIEHUBATh PUCKH [1OCJIEACTBUN 1€ATEIbHOCTH;

KOOPAWHUPOBaTb U  BBINOJHATH pabOTy B  YCJIOBHSX  peasibHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHSA;

pa3BMBaTh KPEATHBHOE MBILIJIEHUE TIPU PELLIEHUH JKU3HEHHBIX MPO0IeM.

2) 6a3oBbIe HcClie0BaTeIbCKHE 1eHCTBHS:

BJlaJleTh HAaBbIKaMU y4eOHO-UCCIIeJOBATEeILCKON U NPOEKTHOM JesiTebHOCTH,
HaBbIKaMM  pa3pellleHuss TMpodsieM, CNOCOOHOCTBIO M TFOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MTOUCKY METOJ0B PELIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
pa3IM4YHbIX METOI0B [IO3HAHHUS;

HCIMOJIb30BaTh pas3jidyuHble BUIbl JEATEJIBHOCTH [0 I[OJYYEHUIO HOBOIO
3HaHWS, €ro MHTEPNpeTanuu, NpeoOpa3oBaHUI0O W TPUMEHEHHI0 B Y4YeOHBIX
CUTYyallMsX, B TOM YUCIIE MIPH CO3/1aHHUH YUeOHBIX U COLIMAIbHBIX MPOEKTOB;

(hopMUpOBaTh HAyYHbBIH TUI MBIILIEHUS, BJIaJeTh HAYYHOH TEPMHUHOJIOTHEH,
KJIIOYEBbIMU MOHATUIMUA U METOAMHU;

CTaBUTh W (OPMYTHpOBaTh COOCTBEHHbIE 3aladyd B 00pa3oBaTebHON
JIeSITEJIbHOCTH W )KM3HEHHbIX CUTYaLUsAX;

BBIAB/IATh TMPUYUHHO-CJIEICTBEHHbIE CBS3H M aKTyaJM3WpoBaTh 3aaavy,
BBIIBUIaTh THIIOTE3y €€ pelleHUs, HAXOAWUTb apryMeHThl Ul JOKa3aTesbCTBa
CBOMX YTBEPIK/ICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELLICHH;

aHaJW3UpOBaTh IOJYYeHHbIE B XOJAe PpELIeHHUs 3aJadyd pe3ysbTarThl,
KPUTHYECKHM OLEHUBATH MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYyallUsiM, OLleHUBATh IPUOOPETEHHBIH OIBIT;

OCYLIECTBIATh LieJIeHaNpPaBIeHHbIH IMOUCK TepeHoca CPelICTB M CHocoOOoB
JNeACTBUS B MPO(hEeCCUOHAIBHYIO CPEy;

yMeTh MEPEHOCHTh 3HAHHs B MO3HABAaTEJIbHYIO M IMPAKTHYECKYI0 00JacTu
YKU3HEIeSI TeIbHOCTH;

YyMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEJIMETHBIX 00J1aCTeH;

BBIJIBUraTh HOBEIE WJIEH, MpeljaraTe OPUrMHaJIbHbIE IMOIXOJBI U pelIeHu,
CTaBUTh MPOOIEMBI U 3a/1a4H, J0NYCKalOllie albTepHATHBHBIC PELICHMUS.

3) pabora ¢ uHpOpMaALHEH:

OpUEHTHPOBAThCS B Pa3/iM4YHbIX HCTOYHHKAX MH(pOPMaLMHK (TEKCTe y4eOHOro
nocobus, Hay4HO-MOMYJISIPHOH JMTeparype, OHONOrHYECKHX CJIOBapsx U
CNpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B HMHTepHere), aHanM3MpOBaTh



MH(pOPMALMIO pa3IMYHBIX BUIOB U (GOPM IMpeCTaBIeH s, KPUTHUECKH OLEHHUBATh
e€ 10CTOBEPHOCTb U HENPOTHBOPEUYHBOCTD;

(opMyJIMPOBATE 3aNPOChl U NPUMEHSATh Pa3lM4YHble METOMBI TIPH MOUCKE W
otbope OHonoruyeckoit HHbOpMaLMH, HEOOXOIUMOM JJIsi BBIMOJHEHHS Y4eOHBIX
3aj1ay;

nprodpeTars OMNbIT MCMNOJIb30BaHUST HMH(POPMALHOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEpIIEHCTBOBATH KYJbTYPY aKTHBHOI'O UCIIONBL30BAHHUS Pa3IMYHBIX
TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTHUMalbHYIO  (GopMy  IpelcTaBIeHHS
ouonoruyeckoi MHopmanuu (cxembl, rpadHKU, JUArpaMMBbl, TaOIHIIbI, PUCYHKH
U Ipyroe);

UCIIOAb30BaTh HAy4HbId $3bIK B KayecTBe CpeACTBa IIpu padbore c
Ouonoruyeckod MHGOpMalMed: NpPUMEHSATh XHUMHUYECKHe, (Qu3Mueckue Hu
MaTeMaTH4YeCKHUe 3HAKM M CHMBOJbI, (OpMyJibl, aODOpeBHATypy, HOMEHKJIATYpY,
MCTIONB30BaTh W NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CpeICTBa
HarasHOCTH;

BlIaleTh ~ HaBbIKAMHU  pAClO3HABaHUS M 3allMThl  MHOOpPMAaLUH,
MH(GOPMALIMOHHOM 0€30MacHOCTH JIMYHOCTH.

OgiajeHHne YHHBepcaIbHBIMH KOMMYHHKATHBHBIMH 1€HCTBHSIMH:

1) oOmenmne:

OCYIIECTBIATH KOMMYHHKALIMU BO BceX cepax KU3HHU, aKTHBHO y4acTBOBATh
B QUAJIOre WM JUCKYCCHH M0 CYyIIecTBY 00cyXkIaeMOH TeMbl (YMEHHME 3a]1aBaTrh
BOIIPOCHI, BbICKA3bIBaTh CYXIEHHS OTHOCHUTEIBHO BBINOJHEHUS TpeliaraeMoun
3aJla4yM, YYWThIBATh MHTEPEChl U COIIACOBAHHOCTH MO3ULMUHN IPYrHX YyYacTHMKOB
JMaiora Wik AUCKYCCHH);

pacriosHaBaTh HeBepOalibHBIe CpeACTBa OOLUEHHUs, IOHMMATh 3Ha4YeHHe
COLMAJILHBIX 3HAKOB, MPEINOCHIOK BO3HUKHOBEHHMS KOH(IMKTHBIX CHUTyallWi,
YMETh CMSAT4aTh KOHQIMKTBI U BECTH I1€PErOBOPbI;

BJIaAeTh Pa3NUYHBIMH Croco0amMH OOLLEHHs W B3aMMOJEHCTBHS, MOHMUMATh
HaMEepPEeHHUs JPYIHX IO/, IPOSIBISATE YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
1 B KOppeKkTHOM (hopMe popMyIupoBaTh CBOM BO3PaKEHHS,

pa3BEPHYTO M JIOPMYHO H3JaraTb CBOK TOUKY 3PEHHMS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAS 1esiTeJIbHOCTD:

MOHMUMATh W HCIIOJIE30BATh MPEUMYIIEeCTBA KOMAHIHOW W WHIMBUIYaJbHOH
paboThl TIPH pellleHuH OUOIOrHYecKol MpobaemMbl, 0OOCHOBBIBATL HEOOXOAUMOCTD
MPUMEHEHHMs TPYIIIOBBIX (HOPM B3aMMOJEHCTBHUS IIPH PEICHUH YueOHO! 3a1a4u;

BHIOUPATh TEMATHKY W METOJbI COBMECTHBIX HEHCTBHH C yd4&€TOM OOIIMX
MHTEPECOB H BO3MOXXHOCTEH KaK/I0T0 4iIeHa KOJIEKTHBA,;



MPUHUMAaThL  L€JIM  COBMECTHOM  NeATEeNbHOCTH, OpraHU30BbIBATH U
KOOpAUHHPOBATL JEHCTBUS MO €€ IOCTHXKEHHIO: COCTaBISTH TUIAH JIEHCTBHIH,
pacnpenensaTh pold C Y4€TOM MHEHHUH Y4YaCTHMKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOH padoThI;

OLIEHMBATh KayecTBO CBOEro BKJIa/Ja M KaXJAOr0 Y4YacTHHUKA KOMAaHIbl B
00U pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE NPOEKThbl, OLEHHUBATh MJIEH C TO3WIHUH HOBH3HEI,
OPUTMHAJIBHOCTH, IPaKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IO3UTHMBHOE CTpaTerdyeckoe TOBEJACHHE B pPa3IMYHBIX
CUTyalLUsIX, IPOSIBIATH TBOPYECTBO H BOOOpaXkeHHe, ObITh MHULIMATHBHBIM.

OBaseHHe YyHHBepCAIbLHBIMH PeryJISTHBHBIMH 1€ CTBHIMH:

1) camoopranu3zanus:

MCMOJb30BaTh OHOJIOrMYECKUe 3HAHWs Ui BBIABICHUS NpobieM U HuX
PELLIECHUS B )KM3HEHHBIX U YUEOHBIX CUTYaLIUsIX;

BbIOMpaTh Ha OCHOBE OMOJOrMYECKMX 3HAHUM LeJeBble M CMbICIOBbIC
YCTAaHOBKH B CBOMX AEHCTBHUSAX M NOCTYNKaxX MO OTHOLIEHHUIO K KHBOHW NpPUPOE,
CBOEMY 3[]0POBbIO U 3I0POBbIO OKPYIKAIOLIKX;

CaMOCTOSITEJIBHO OCYLLUECTBIATh [103HABATEJIbHYIO AESTEIBHOCTb, BBISIBIATH
npo0sieMBl, CTaBUTh U (POPMYIUPOBaTh COOCTBEHHBIE 3a/1a4M B 00pa3oBaTEIbHOU
NesTENbHOCTH U JKU3HEHHbIX CUTYaLIUAX;

CaMOCTOSITEIbHO  COCTAB/ISATH IJIaH pelleHUuss MnpodieMbl ¢  y4€ToMm
MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W NMPEANIOYTEHUH;

JIaBaTh OLEHKY HOBbIM CUTYyalLMsM;

pacuMpsTh paMK1 yueOHOrO NpeiMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH;

JenaTh OCO3HAHHBIH BbIOOD, apryMeHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTb
3a pelIeHHE;

OLIEHMBATh NPUOOPETEHHBIN OTBIT;

crocoO0cTBOBaTE (OPMUPOBAHUIO H TPOSIBICHUIO IIMPOKOH JpYIHMLHUH B
pa3HbIX 00acTAX 3HAHWH, IOCTOSHHO MOBBILIATH CBOH OOpa3oBaTe/bHBIA M
KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPO.1b:

7aBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBbI B IE€ATEIbLHOCTD,
OLIEHUBATb COOTBETCTBUE PE3YJILTATOB LIE/ISIM,;

BIaJeTh HaBBIKAMH  TO3HABATEeNBbHON  peduieKCMHM  KaK  OCO3HaHHA
COBEpIlIaeMbIX JEMCTBUM M MBICIMTENIBHBIX IIPOLECCOB, HMX pe3ylbTaTOB MU
OCHOBAHMH, HCIOJbL30BaTh NPUEMBI pedUieKCHH Ul OLIEHKHM CHUTyallud, BblOOpa
BEPHOTO pEeLIeHHS;

yMETh OLIEHUBaTh PUCKH U CBOEBPEMEHHO INPHHHMMATh DPEIIEHHS 10 HX
CHHIKEHHIO;



MPUHHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIpH aHallH3e pe3ylbTaToOB
NeSITeNIbHOCTH;

3) npuHsATHE ce0Osl U APYTrHX:

NIPUHUMATh ce0s, MOHHUMasi CBOM HEJOCTATKH M JJOCTOMHCTBA;

NPUHUMATh MOTMBBI M apryMeHThl JPYTMX MpH aHaju3e pe3ylbTaToB
JesTeIbHOCTH;

IIPYM3HABATh CBOE MPaBO U MPaBO APYTUX Ha OLIHOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C ITO3ULIHH APYTOro YelioBeka.

NNPEAMETHBIE PE3YJIbTATHBI

[IpeameTHble pe3yabTaThl ocBoeHus mnporpammbl COO no Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieludurueckue st yaebHoro npeamera «buomorus»
Hay4yHBIE 3HAHMS, YMEHHUS U CNOCOOb! NEHCTBUH MO OCBOEHUIO, HHTEPIIPETALUH H
1peoOpa30BaHUIO 3HAHWM, BUbl AESTEIBHOCTH MO MOJYYEHHID HOBOTO 3HAHHUS W
NIPUMEHEHHIO 3HAHUH B Pa3IMUHBIX YyUeOHBIX CHUTYalMsiX, a TAKXKe B pealbHbIX
’KU3HEHHBIX CUTYyalLlUsX, CBS3aHHBIX ¢ Ouosioruedd. B mporpamme npeaMerHbie
pe3ynbTaThl IpeCTaBIeHbI N0 roaM 00ydeHusl.

[IpeameTHbIe pe3yibTaThl OcBoeHHs yudeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaAXaTh:

chOpMHUPOBAHHOCTh 3HAHUW O MECTE U POTH OHMOJIOTMH B CUCTEME HAyYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMHPOBAaHHM COBPEMEHHOH eCTeCTBEHHO-
Hay4yHOW KapTHHBI MHUpa U HAYYHOrO MHPOBO33PEHMS, O BKJIaJe POCCHHCKUX W
3apyOeKHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOrMH, (YHKLHMOHAIBHOM
rpaMOTHOCTH YeJIOBeKa Ul pellieHHs HU3HEHHBIX 3a/1a4;

yYMEHHE pacKphIBaTh cOJepKaHHe OHOIOrMYEeCKUX TEPMMHOB M IIOHSATHM:
JKH3Hb, KJETKa, OpraHu3M, MeTabonau3M (oOMeH BeElIEeCTB M IIpeBpallleHHe
3HEPrHH), TOMEOCTa3 (CaMoperyJisilius), ypOBHEBas OPraHHU3alMs KHUBBIX CHCTEM,
CaMOBOCITpOU3Be/ieHHe (PenpOAYKIHS ), HAaclIeJCTBEHHOCTb, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3Jarath OMOJNIOTHYECKME TEeOpHM (KJIeTO4YHas, XpOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHas J0TMa MOJIEKyIspHOH Ouosnoruu), 3akoubl (I
Mennens, T. Moprana, H. M. BaBusioBa) u y4eHus (0 LeHTpax MHOroo0pasus u
NPOUCXOXKeHUs KyTbTypHBEIX pactenudl H. M. Basunosa), onpenensars rpaHuiibl
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHME BJIaJEeTh METOJAMH HAYYHOTO MMO3HAaHU B OMOJIOrMHU: HAOMOIEHHE U
ONMCaHHe JKMBBIX CHCTEM, IMPOIECCOB W SIBJICHWH, OpraHu3alus W INpPOBEJCHHE
OMOJIOTHYECKOTO  AKCIIEPUMEHTa,  BBIABWI)KEHHME  TMIIOTE3bl,  BbIABICHHE
3aBHCHUMOCTH MEXIY MCCleyeMbIMH BeIMYHHAMH, OOBICHEHHME IOJYYEHHBIX



pe3y bTaTOB, MCIOJB30BAHHBIX HAy4YHbIX MMOHATHH, TEOPUH WU 3aKOHOB, YMEHHE
Je1aTh BBIBO/Ibl HA OCHOBaHMU MOJIYUYEHHBIX PEe3YJIbTATOB;

YMEHHE BBIIENSATh CYLIECTBEHHbIE NIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT W
9YKapuOT, OJHOKJIETOYHBIX M MHOIOKIETOYHLIX OPraHW3MOB, OCOOEHHOCTH
MPOLIECCOB: 0OMEHA BEIIECTB U IPEBpAIIEeHUs] SHEPTHH B KJeTke, (JOTOCHHTE3a,
MJIaCTHYECKOr0 M DHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO03a, Meko3a,
OMJIOOTBOPEHHUS, PAa3sMHOXKEHHS, HWHIAWUBHUAYAIbHOTO pPa3BUTHS OpraHu3Ma
(oHTOrEeHEe3);

YMEHHE NPUMEHSATH I0JYYEHHbIe 3HAHUS AJI OOBICHEHHS OHOJIOrMUYECKHX
IPOLIECCOB W SIBJICHUH, [UISl IPUHATHUS MPAKTUYECKUX pelleHWH B TOBCEHEBHOU
KM3HM C Llejblo oOecrievyeHHs O€30MaCHOCTH CBOEro 3/10POBbS M 3/I0POBbS
OKPYkaIOLLUX JIIO/1el, COOII0IeHHUs HOPM IPaMOTHOTO TIOBEJIEHUS B OKPYIKaIOIIEeh
NPUPOIHOH cpele, NMOHMMAHUE HEOOXOAMMOCTH MCIOJIb30BAaHUA JOCTHXKEHUN
COBpPEMEHHOM Oouosnoruu 15} OMOTEeXHOJIOrui 1St paLHOHAILHOIO
MPUPOAONOJIb30BAHUS;

YMEHHME pelaTh OJJIeMEHTapHble TeHeTUYeCKHe 3aJadyd Ha MOHO- U
IUruOpUIHOE CKpEIIMBaHME, CIEIUIEHHOE Haclie/IoBaHHe, COCTAaBJISATh CXEMEI
MOHOTMOPHIHOIO CKPELUMBAHHUS IS MpEeACKa3aHWs HaclleJl0BaHUS NMPHU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBITIONHATH JlabopaTopHble M NpakTUYecKue padoThbl, cOoOMOAATH
npaBuiia rnpu padore ¢ yueOHbIM U 1a00paTOPHBIM 00OPYAOBaHUEM;

yMEHHe KpPUTHYECKH OIEHWBaTh W HHTEPNpPeTHPOBaTh HHMOPMALIUIO
OMOJIOTMYECKOr0 COAEP)KAaHMS, BKIIOUAIOUIYIO [ICEBAOHAYYHBIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeacTBa MaccOBOM MH(MOPMALIMM, HAYYHO-IIONYIISPHEIE
Marepualbl), 3THYECKHE AaCIeKTbl COBPEMEHHBIX HCClIe[oBaHuil B OHosoruwy,
MeMIHHE, OMOTEXHOJIOTHH;

yMEHHE CO31aBaTh COOCTBEHHbIe IHCbMEHHbIE M YCTHbIE COOOIlEHHS,
000611as OHoJIOrHUecKy0 MHGOPMALUIO W3 HECKOJBKHUX HMCTOYHUKOB, 'PAMOTHO
MCII0JIB30BaTh MOHATHHHBIN anmnapaTt OMOJIOrUH.

[TpenMeTHBIE pe3y/ibTaThl OCBOEHHs ydeOHoro mpeamera «buonorus» e 11
Kjacce NOJHKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUH O MECTE€ U POJIH OHMOJIOTMH B CUCTEME HAY4YHOTO
3HaHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTECTBEHHO-
HAay4yHOM KAapTHHbI MHpPa M HAyYHOrO MHPOBO33pEHMS, O BKJaJe POCCHHUCKHX H
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B pa3BHTHE OHONOTMM, (QYHKIMOHAJIBHOM
rpaMOTHOCTH YeJOBEKA /ISl PEIIeHMs] JKU3HEHHBIX 3a/1a4;

yMEHHE pacKpbIBaTh COAepKaHWe OHOJIOrMYEeCKHX TEPMHUHOB M IOHSTHH:
BHJI, [IOMYJISLIMs, TeHO(OH I, IBOTIOLMS, IBHKYLIME CHIIbl ((haKTOPBI) IBOJIOLHMH,
NPUCIIOCOBIEHHOCTh OPraHU3MOB, BHA000pa3oBaHME, DKOJOrHYECKHe (aKTOpBI,



IKOCUCTEMA, TPOLYLEHTbl, KOHCYMEHTBI, pEeAYLHEeHTbl, LENd I[HUTAHUS,
9KOJIOrHYecKas nupamujia, OuoreomneHos, buocdepa;

YMEHHE H3/aratb OMOJOrMYeckHe Teopuu (3BoiOIMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKass TEeOpHs 9BOJIOLMH), 3aKOHbI H 3aKOHOMEPHOCTH
(3apoasiuieBoro cxozacrtsa K. M. Bapa, uepemoBaHusi IVIaBHBIX HalpaBlieHHH U
nyred somonun A. H. Cesepuosa, yuenus o 6uocepe B. M. Bepnaackoro),
OIpeaensiTh IPAaHULIbI UX TPUMEHUMOCTH K JKMBBIM CUCTEMAM;

YMEHME BaZeTb METOJaMH Hay4HOTO MO3HaHUs B OMOJIOTHH: HAOOAeHHE U
OIHUCAHHE KMUBBIX CHCTEM, MPOLECCOB H SBIEHHUH, OpraHM3alusi U MpPOBEIeHHE
OMOJIOrMUYECKOro  3KCNEpPUMEHTa,  BBIABWJKEHHWE  THIIOTE3bl,  BbISBIEHHE
3aBUCHMOCTH MEXIy MCCIIelyeMbIMM BEJIMYHUHAMH, OODBSICHEHHUE TIOJIyHYEHHBIX
pe3ysIbTaTOB, HCIIOAL30BAHHBIX HAYYHbIX TMOHATHH, TEOPUH U 3aKOHOB, YMEHHE
JIeN1aTh BbIBOIbl HA OCHOBAHHWH MOJIyYeHHBIX pe3yIbTaTOB;

YMEHHME BbIJENSATh CYLIECTBEHHblE MPU3HAKM CTPOEHHUs OHOJOrHUeCKHX
00BEKTOB: BHUJAOB, MOMYNIALMHA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OHOreoleHO30B M IKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACleJCTBEHHOM
U3MEHYHUBOCTH, €CTECTBEHHOr0 0TOOpa, BHUA000pa30BaHUs, MPUCIOCOOTEHHOCTH
OpraHU3MOB, JICHCTBHUS JKOJOIMYeCKUX (PaKTOpOB Ha OpraHU3MBl, [E€peHOoca
BELIECTB M TOTOKAa JHEPrHH B DOKOCUCTEMAax, AHTPONOIeHHbIX H3MEHEHMH B
JKOCUCTEMAaX CBOEH MECTHOCTHM, KpyroBOpOoTa BELIECTB U OHOre€OXMMHYECKHX
LMKJIOB B Onochepe;

yMeHHE NPUMEHSTh TNOJy4YeHHble 3HAHUS AN OOBSICHEHHS] OMOJIOrMYecKHUX
TIPOLIECCOB M SIBJICHUM, ISl TIPUHATHUS MPAKTUYECKUX PELIeHUH B MOBCEIHEBHOMN
KM3HH C Lelnblo olecrieueHusi O€30MacHOCTH CBOETO 310pOBbsi M 370pOBbs
OKpY’KaloIIMX JH0/1eH, COOM0IeH!sI HOPM IPAMOTHOIO [IOBEJICHHs B OKpYKarolleH
NPUPOIAHON cpeje, TOHUMaHWE HEOOXOOUMOCTH MCIIOJIb30BaHUS JOCTHIKEHHUH
COBPEMEHHOM OMONOrMH ISl PALlMOHAIBHOTO PUPO0IN0JIb30BaHHUA;

yMEHHe peliaTh 3JeMeHTapHble OMOJIOrM4ecKue 3a/la4yM, COCTaBIIATh CXEMbI
IepeHoca BEIIeCTB K DHEPTHH B 9KOCHCTEMaxX (LIeTTH NUTaHMs );

yYMEHHME BBINOJIHATE Ta0OpaTopHble M NpPaKkTUYeCKHe pabdoTel, COOMOAATh
npasuiia npu pabore ¢ yueOHbIM U 1a00PaTOPHBIM 000PYIOBaHUEM;

yMeHME KPUTHYECKM OLIEHWBATH M HMHTEPIPETUPOBaTh HHOOPMALHMIO
OHOJIOTHYECKOrO  COJEPIKaHMsl, BKIIOYAIOUIYIO [ICEBAOHAYYHbIE 3HAHUS U3
pa3JIMYHbIX UCTOYHHKOB (Cpe/CcTBa MaccoBOM MH(OpPMALKK, HAYUHO-TIOMYJISPHbIE
MaTepualbl),  paccMaTpuBaTh  [JI0DambHBIE — DKOJIOTMYECKHE  NPOOsIeMBbl
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

yMeHHEe c03/aBaTh COOCTBEHHbIE IMCbMEHHbIE M YCTHbIE COOOILICHHS,
060611as 6HoIOrHUecKy0 MH(GOPMALIMIO U3 HECKOJBKHX MCTOYHUKOB, 'PaMOTHO
HCII0JIL30BaTh MOHATUHHBIN annapaT OHOJIOrMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HanmeHoBaHHe pa3/ie/ioB H TeM
Ne ni/m
NporpaMmbl

buosorus kak Hayka
JKuBbie cHcTEMBI U UX OpraHu3allus
XHUMHYECKHI COCTAB H CTPOEHHUE KIIETKH

JKusHenedaTeIpHOCTE KIETKH

PasMuoxenue 1 HHJ/IMBH/1YAJIbHOE PA3BUTHE
OpraHu3MoOB

HacnencrBeHHOCTE U H3MEHYHMBOCTh
OpraHu3MoB

Cenexiusi opranu3mMoB. OCHOBBI
OHMOTEXHOJIOTHH

PesepBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

KosnuecTBo yacos

Bcero

34

Konrtpoiibubie
paboTsl

IpakTHyeckue
paboThi

0.5

0.5

0.5

1.5

/IeKTPOHHBbIE
(undposbie)
obpa3zoBaTe/ibHbIE

pecypcbl

bubnuorexa [JOK
https://m.edsoo.ru/7141¢292
bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292
bubaunoreka [JOK
https://m.edsoo.ru/7141¢292
bubmoreka [[OK
https://m.edsoo.ru/7f41¢292
butmoreka [{OK
https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
https://m.edsoo.ru/7f41¢292
butnuoreka [ [OK
https://m.edsoo.ru/7{41¢292

bubnuoreka 1TOK

https://m.edsoo.ru/7t41¢292




11 KJIACC

HaumeHoBaHue pa3jie/ioB H TEM
Ne n/n
NpPOrpaMMsbI

IBOJIIOLIMOHHAS OMOJIOTHS

BO3HHKHOBEHHE W Pa3BUTHE KU3HH HA
3emie

OpraHu3MBbl B OKpYKatolias cpeia
Coo01ecTBa ¥ DKOJIOTHUECKHE CHCTEMBI

Pe3epBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME

Kosmm4uecTBO 4acos

Beero

34

KouTtpoabHbie
padoThl

IIpakTHYyeckue
paboTsl

0.5

0.5

0.5

2.5

JIeKTPOHHBIE
(uudposbie)
obpasoBare/ibHBIE

pecypebl

bubinoreka [JOK
https:/m.edsoo.ru/7t4 1cc74
bubiuoreka LJOK
https:/m.edsoo.ru/7f41¢cc 74
bu6nuoteka [JOK
https://m.edsoo.ru/7t41cc74 |
bubnuorexa [JOK
https://m.edsoo.ru/7{4 1cc74
bubnuoreka [JOK
https:/m.edsoo.ru/7f4 1cc74




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJILHOI'O
IMPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JISI YUEHUKA

* buonorus, 10 xnace/ Ilaceunuk B.B., Kamenckuii A.A., Py6uos A.M. u apyrue

/Tlon pen. IMaceunuka B.B., AkunonepHoe o61ectBo «M31aTenscTBo

«ITpocBeuieHue»

* buonorus, 11 knace/ Iaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue

/Tlon pen. Ilaceunuka B.B., Akunoneptnoe ob6uectBo «3narenpcTBo

«F[powemwue»

METOAUYECKHUE MATEPHAUIbI 1JIs1 YUUTEJIA
[Iporpamma: [Iporpamma no Ouonoruu s o0iieo0pa3oBaTeIbHBIX KO
(coopHuk buonorus. Paboune nporpammel. [IpeamerHas nuHus yueOHUKOB
«JIunus xusHu». 10—11 knacesl: yued. nocodbue i 001e00pa3oBaTeIbHBIX
opranu3zauuii: 6a3zosbiil yposeHs / B. B. Ilaceunuxk, I'. I'. IlIsenos, T. M.
Edumosa. — M. : [1pocsenienue.

1. Alina®., Kaiirep /Ix. CoBpeMenHas reHetuka. B 3 1. M.: Mup

2. buonornueckuit FHIUKIONEUYecKUH cioBapb. M.: CoBeTcKasi SJHLIMKIIONE 1M
3. Bopouuos H. H., Cyxopykosa JI. H. DBosronus opraHuyeckoro Mupa
(dbakynapTaTUBHBINA Kypc): YyeOHoe nocodue ais 10—11 knaccos cpennen
wkoubl. 2-e u3a. M.: Hayka

4. Unre-BeutomoB C. I'. I'eHeTHka ¢ ocHoBamu cenekuud. M.: Beiciuas mkosa

5. Kemn I1., Apme K. Benenue B 0uonoruto. M.: Mup.

6. MamonTos C. I'. Buonorus: BeinyckHOH BCTYMUTeNbHbIH 3k3amMeH. M.: Jlpoda.
7. MamonTos C. I'., 3axapos B. b., Koznosa T. A. OcHoBbl Ononoruu: Knura ais
camooOpazosanus. M.: IIpocselienue

8. MennukoB b. M. Brosnorusi: @opmel 1 ypoBHH Ku3HH. M.: IIpocselnenue.

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



HAPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1.JTabopaTopublii npakTukyM buonorus 6-11 knacc (yuebHOe 3JeKTPOHHOE
U3JIaHKeE).

2.OnextponHas 6ubnuoreka. [Ipocsenienre. MynsTuMenuiiHoe yuebHoe nmocobue
M Ilpoceemienne MEJIMA

3.Dioc-1eHTp auctaHMoHHOro odbpazoBanus WWW. Km. ru /education
4. bonpwmas sHuuknoneaus Kupumia u Medoaus (aieKTpoHHOe yuebHOe
M31aHUE)

5. Anpeca caiitoB B MIHTEpHeTe

http://edu.lc.ru www.som.sio.ru

e/IMHas KoJUleKMs LM(pOBbIX 00pa30BaTeIbHbIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.lseptember. ru — I'azera «buonorus» «IlepBoe ceHTAOPs»;
wWWww.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;

www.herba.msu.ru - 6otanudeckuii cepsep MI'Y;

WWW.mnNr.gov.ru - CaT ¢ rocyaapcTBeHHoi nHbopMauueit MUHUCTEPCTBA
NpUPOJHBIX pecypcos PD;

www.nrc.edu.ru/est/r4/ - bBuonoruyeckas KapTHHA MUpA.

6.bubnuoreka [{OK

https://m.edsoo.ru/863e6b72



