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IMosicuuTenbHAA 3aIMCKA

[Tpu pa3paboTke HporpaMMbl M0 OHUOJIOTUM TEOPETHYECKYIO OCHOBY JJISl OIPEIECIICHUS
HOIX0/0B K (DOPMHUPOBAHMIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LEJEH, CONEpKaHMS,
pe3yiabTaToB O0y4eHUs U TpPeOOBAHUH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
o0UIMX LEesIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OUOJIOruH,
¢€ 3HaUCHMH B IIO3HAHUM >KUBOM npupoabl 1 obecrieyeHnu CyHICCTBOBAHHA YCIIOBCUCCKOI'O
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMbl
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TIeNX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYarOIIMXCS CpeAcTBaMU YydyeOHoro mnpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleleHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCS.

B mporpamMe 1no OuOJOrMHM TakXe YYMUTBHIBAIOTCS TpeOOBaHMS K IJIAHUPYEMbIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00y4aromuxcs 1mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIi ypOBEHB) peaM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4Y€HHUM Ouosioruu, Osarogapsi 4eMy B HEW INpOCMaTpUBaETCs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpUEHTAllMi  JINYHOCTH, OSKOJOTMYECKOrO  MBIIIIECHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoil cpene. IlosTomMy Hapsay ¢ u3ydeHHMEM OOIIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOEHUH KMBBIX CUCTEM PA3HOI'O PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAIOIINX B HUX
IIPOLECCOB B IporpaMMe IO OWOJOTMM YAENEHO BHUMAaHHE MCIIOIb30BAHUIO IOJYyYEHHBIX
3HAaHUH B OBCEHEBHOM JKU3HHU VISl peLLICHUsI MPUKJIAJHBIX 33734, B TOM 4YHCie: NPOQUIaKTHKH
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaJIM3a BIMSHUSL XO3AWCTBEHHOM JIE€ATENbHOCTH YEJIOBEKa HAa COCTOSHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMsS K NPUKIAJHOM HANpPaBICHHOCTH Y4eOHOIo
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCHedeHUs YCIOBHUM Ui pelIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas MpeArnosaraer
dbopMupoBaHrue Yy OOYyYaroIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHSIM JIUHAMHYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

Buomorust Ha ypoBHe cpemaHero oOmiero odpa3oBaHHs 3aHUMaeT BakHoe Mecto. OHa
obOecrieunBaeT (GOpMHUPOBaHHE y OOYUYAIONMIMXCS TPEACTABICHUNA O HAy4YHOW KapTUHE MUPA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPHUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMl W OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M 0Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIIIEHUS K KUBOU MPHUPOJIC U YETIOBEKY.

bonpmioe 3HaueHue OWONOTHA UMEET TaKXKe [UIsl PEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
O6uonorun obecrieynBaet YCIIOBUA TS dbopmupoBaHus MHTEILIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYIBTYPBHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPENCTaBICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCcTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TTOI0KEHUS O TPeHA3HAYCHUU y4eOHOTO



npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOAXOA0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanust yaeOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH
C TIO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOIITUECs JTOKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (DOPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEACIISIONTNE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOW AesTenbHOCTH. Oco00e MECTO B 3TOM cHCTEME 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUS, KOTOphIE CIy>)KaT OCHOBOM s (QOpMHUpOBaHUS
MPEACTABIICHHH O COBPEMEHHOW ©CTEeCTBEHHO-HAyYHOW KapTHHE MHpPa H IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIUNA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKkTypHpOBaHHE COJEpKaHUS y4eOHOro MaTepuana B MporpaMMe IO OHOJOTHU
OCYILECTBJIEHO € Y4ETOM HPUOPUTETHOrO 3HAUCHMs 3HAHUH 00 OTIMUYUTEIbHBIX OCOOCHHOCTSAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM € 3THM B
CTpYKType yueOHoro npenmera «buosorus» BbIIENEHBI CIEIYIOIUE COJepKaTeIbHbIC JIUHUU:
«buonorus kak Hayka. MeTosbl Hay4HOro no3HaHus», «KieTka kak Onosioruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa ¥ MHOroo0pasue OpraHu4eckoro Mupay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 6a30BOM YpPOBHE — OBIIAJCHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpTraHU3allMi IKHBBIX CHUCTEM
pasHOro paHra u NpuoOpeTeHre YMEHHH HCI0JIb30BaTh 3TH 3HAHUA JUIs TPAMOTHBIX JIeHCTBUH B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX MPOOIEM.

Joctuxenue 1end u3ydeHus ydyeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelieHueM caeIyouX 3a1au:

- OCBOCHHME OOYYarOIMMUCS CUCTEMbl 3HAaHUH O OMOJOTMYECKUX TEOPUSX, YUCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIaX, CIYXKalluX OCHOBOM aisi  (QopMUpOBaHUS
IPEACTABICHUM O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAAX HAy4yHOIO IO3HAHUf,
CTPOEHUH, MHOT000pa3sMM U OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3alllu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

- (¢opMHupoBaHHE Yy OOYYAIOIIUXCS TIO3HABATEIbHBIX, HHTEIJIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeW U MOJIX0A0B K U3YUYECHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3ALNY;

- CTaHOBJIEHHE y 00ydaromuxcsi o0mel KyabTypbl, (YHKIIMOHAJILHOW I'PAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSACHATH M OLIEHUBATh SBJICHUS OKPY)KAIOLIEr0 MUpA KUBOW MPUPO/IbI HA OCHOBAHUU
3HAHUU U OIBITA, OJYYEHHBIX MPU U3YYEHUU OMOJIOTUHY;

- (hopmupoBaHHuE y 00YJAIOITUXCS YMEHUNM WJUTFOCTPUPOBATh 3HAUYCHUE OMOJIOTHUECKUX 3HAHUI
B IIPAKTHYECKOMN JIESITEIBbHOCTH YEIIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUHN U
arpoOHMOTEXHOIOTU;

- BOCNHUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH IO3HAHMS YEJIOBEKOM >KHMBOH IMPHPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS ITHUECKUX HOPM NP MPOBEIEHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

- OCO3HAHME LEHHOCTH OWOJIOTMYECKHUX 3HAHWH JJIs1 TOBBIIMIEHUS YPOBHS 3KOJIOTMYECKOMH
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

- TpUMEHEHWE MPHUOOPETEHHBIX 3HAHMA M YMEHUW B TOBCEIHEBHON KHU3HU JUISI OILICHKH
MOCJIC/ICTBHI CBOEHM JIEATETLHOCTH IO OTHOIICHHIO K OKPYXKAIOIIEeH cpeae, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTUKH 3a00JICBaHUA.



B cucteme cpennero obmiero oopazoBanus «buonorusy, nzydyaemas Ha 6a30BOM ypOBHE,
SBISIETCSL O0SI3aTENbHBIM yYEOHBIM TIPEIMETOM, BXOISIIMM B COCTaB HPEAMETHOH 00JacTH
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jiis m3ydeHus: OMOIoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa30oBaHUS OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COILEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. buoJsiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3b OWOJIOrMH C OOIIECTBEHHBIMHU, TEXHHUUYECKUMU U JIPYTHUMHU
€CTCCTBCHHBIMU HayKaMHu, (QmiIocodueid, 3TUKOW, 3CTETUKOH M TpaBoM. Poib Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTtoapl TO3HAHWS >KUBOW TPHUPOABI (HAONIIOJEHHWE, SKCIEPUMEHT, ONHCAaHUE, H3MEpEHHeE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JlemoHcTpauu:
Hoptpetwt: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibt U cxembl: «MeTOIbl TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHbie U IPaKTUYECKHE PabOTHI:

[Tpaktnueckast padora Ne 1. «/crnonb3oBaHuE  pa3IUMYHBIX METOJOB IMpPU  H3YyYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cuCTeMbI M X OPraHU3aI M.

Kusble cuctemsl (OMOCHUCTEMBI) KaK NMpeAMET u3ydeHus Onosnoruu. OTanune )KUBbIX CUCTEM OT
HEOPraHUYECKON MPUPOBI.

CaoiicTBa OmMocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3aldid OMOCHCTEM: MOJEKYISPHBIH,
KJICTOYHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIIUOHHO-BU0BOM, 3KOCHCTEMHBII
(OmoreoneHOTHYECKUIT), OHOCHEPHBI.

JemMoHCTpauu:

Tabauiel U cxeMbl: «OCHOBHBIE TPU3HAKHU )KU3HUY, «Y POBHHU OpraHU3alluu KUBON IPUPOIBD.

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHUE KJICTKH.

XHUMHUYECKHUM COCTaB KICTKH. XMMHUYECKHUE DJIEMEHTEHL: MaKpO3JIEMCHTBI, MUKPOI3JICMCHTHI. Bona
N MUHCPAJIbHBIC BCIICCTBA.

@OYHKIMY BOJbI U MUHEpAIbHBIX BelleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OaaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHUMBIE AMHUHOKHCIIOTBI. AMHWHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®depmeHTB — Ouonornueckne Karanuzatopel. CTpoeHHe ¢(epMeHTa: AaKTUBHBIA IIEHTD,
cyoctpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otnnuust  (EepMEHTOB  OT
HEOPraHNYECKUX KaTaIu3aTOPOB.



YrneBoapl: MoHOcaxapuibl (TIIOKO3a, pubo3a W Je30Kcuprbo3a), Amcaxapuibl (caxaposa,
JaKTO3a) W TMojucaxapunbl (Kpaxmaj, TJIMKOTEH, IIeJUTi0JIo3a). buonorndeckue GyHKIIHH
YTJIEBOOB.

Jlunuasl: Tpurnmuauepuasl, dpochonunuabl, crepouasl. I'napodguabHO-THAPOPOOHBIE CBOWCTBA.
buonornyeckne Gpynkunn munuaos. CpaBHEHNE YTIEBOAOB, OCIKOB M JIMITUIOB KaK HCTOYHUKOB
SHEPTUH.

Hyxkneunosbie kucnorsl: JIHK u PHK. Hykieornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkoum JJHK. Crpoenne m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKINN.

[{utonorus — Hayka o kjeTke. Kietounas Teopus — nmpumep B3auMoJeNHCTBUS Hael U (HaKToB B
HAay4YHOM MMO3HAHUHU. METO/Ibl U3yUEHUS KIETKHU.

Knerka kak nenoctHas xuBas cucrema. OOmiue NpU3HAKU KIIETOK: 3aMKHYyTas HapyxHas
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, CuCTeMa CUHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTHYecKas U HpokapuoTuuyeckas. (OcoOEHHOCTHM  CTPOEHUs
npokapuoTnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTUUYECKON KIIETKHU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, Y)KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIC CTPYKTYPBl KIETOK — KJICTOYHAs CTEHKA, TJIMKOKAJIUKC, WX (YHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpanHubie opranouas! kietku: DIIC, anmapat ["'onbmku, mu3ocoMbl. [1omyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. IlpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOYHBIN IIEHTP, LICHTPUOJIH,
PECHUYKHU, KIyTUKH. DYHKIIMN OPraHOUI0B KIETKH. BritoueHus.

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sapa: siiepHas 000J0YKa, Kapuolasma,
XPOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.
JemMoHncTpanuu:

[oprpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lllnelinen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panknun, K. M. bap.

[{narpammsbl: «PacnpeneneHre XuMHYECKUX 3JIEMEHTOB B HEXUBOW Mpupozae», «Pacnpenenenue
XAMHMYECKUX IJIEMEHTOB B KUBOU IIPUPOIEY.

Tabmuip! u cxembl: «Ileprogndeckas TabauIa XUMAYECKUX SJIEMEHTOBY, «CTpOEHNE MOJIEKYIIbI
Bomb», «buocuHTes Oenka», «CTpoeHue womekynsl Oenkay, «CtpoeHue depmeHTaY,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenune monekynsl ATD», «CTpoeHne 3yKapHOTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOeHHE pacTUTENbHOW KIeTKnuy», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuasn.

OOGopynoBaHue: CBETOBOM  MHUKPOCKOI, 00OpyaoBaHWE JUIsl TPOBEICHUS  HAOIOICHUNH,
WU3MEpPEHM, KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalIuTUYECKON aKTUBHOCTH (pEepMEHTOB (Ha mpUMepe
aMMJIa3bl WM KaTajasbl)».

JlaGopaTtopHnast pabota Ne 2. «/3yueHne CTpOCHHsI KJIETOK PACTCHHM, )KUBOTHBIX U OaKTEpUi IO/
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHHUEY.



Tema 4. JKuzHeneaTeJLHOCTL KJIECTKH.

OOmen BemiecTB, Wik MeTabomm3M. AccuMmwisiius (TUIACTUYECKHI OOMEH) M JAMCCHUMMUIISIUS
(oHepreTHyeckuii OOMEH) — JIBE€ CTOPOHBI €IMHOTO Ipoliecca Meradonu3ma. Ponb 3akOHOB
COXPaHEHHUS BEIIECTB ¥ SHEPTUU B IOHUMAHUU MeTaboIM3Ma.

Tunsl oOMeHa BenecTB: aBTOTPOHBIN U reTepoTpodHbIA. Poib hepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAIICHUHU SHEPTHH B KIIETKE.

®orocunre3. CperoBas u TeMHOBas (a3el  ¢orocuHTe3a. Peaknmm  (doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. BiusHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCUHTE3UPYIoIIe OakTeprun. 3HAaUeHHEe XEMOCUHTE3a JUIs )KMU3HU Ha 3emiie.

DHepreTHdeckuii 0OMEH B KJIeTKe. PaciieriieHue BEmIeCTB, BBIICICHUE U aKKyMYJUPOBAaHUE
SHEPruu B KJIETKE. JTambl dHEpreTudeckoro oodbmena. ['nukonu3. bpoxkeHwe U ero BUIBL
Kucnoponnoe okucienue, WM KiIeToyHOoe apixanue. OkuciaurenbHoe (pochopuiupoBaHue.
O} PeKTUBHOCTH IHEPrETHIECKOr0 OOMEHa.

Peakuuu matpuuHoro cunresa. I'enerndeckas nadopmanus u JJHK. Peanuzanus reneTudeckoi
uH(popMallii B KIETKe. |'@HeTH4ecKHil KO U ero CBoicTBA. TpaHCKpUIIUS — MaTpUYHBIN
cunte3 PHK. Tpancmauuss — OwocuHTe3 Oenka. Otanbl Tpancisuuud. KomupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oelnka.

Hexnetounsie ¢opmbl xu3Hu — BuUpychbl. Mcropust oTkpsiTusi BupycoB (. V. MBaHoBckwii).
OcCoOeHHOCTH CTpOEHHsI M KM3HEHHOTO IMKJIAa BHPYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M U€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoaeduuunra yenoseka (BUY) —
Bo30ymutens CIIM/la. OOGparHas TpaHCKpUIIMs, peBepraza M HHTerpasa. llpodumakTika
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

JemMoHcTpanuu:
[optpetsr: H. K. Konbros, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl U cxeMbl: «Tunsl nutanusy, «Metabonuzmy, «MUTOXOHIPUSL», «IHEPTETUUECKUN
oOmen», «Xnopomiact», «Porocuntesy», «Ctpoenne JIHK», «CtpoeHne u (pyHKIMOHMpPOBaHUE
reHa», «Cunre3 Oenkay», «l'eHeTmueckuilt kon», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH 1uki Bupyca CIIN/1a, 6aktepuodaray, «Pemmukanus JJTHK».

Ob6opynoBanue: Mojenu-anmiaukanuu «Y nsoenne JJHK u tpanckpunuusy», «buocuntes 6emkay,
«CtpoeHue KieTkn», Moaens cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii WK, WM SKU3HEHHBIM 1WKI KieTku. HWHTepdaza u  mmros. Ilporeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuust marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenue xierku — muto3. Craguu mutosa. IIporecchl, mpoucxoasiye Ha pasHbIX CTaAMsIX
MuUTO3a. brojgorndeckuii cMpICi MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrosioe W mojioBoe. Buasl Oecronoro pa3MHOXKEHUS:
JieNIeHHe Ha/lBO€, NOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHUE, BEreTaTHUBHOE
pa3MHOeHue. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.



ITonoBoe Pa3MHOKCHHUE, CTO OTIINYUA OT 0ecIoI0ro.

Meiios. Craguu meiiosa. IIpoueccel, mpoucxoasiue Ha cTagusx meiosa. [loBenenue xpomocom
B Meito3e. Kpoccunrosep. bruonornueckuii CMbICH U 3HaYE€HHUE MEH03a.

['amerorenes — mpouecc 00pa3oBaHMs IOJOBBIX KIETOK y XHMBOTHBIX. [lojoBble »kene3bl:
CEeMEHHUKU M su4YHHKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
AWLEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHMS SHLEKIETOK MU
cnepmaro3onioB. OmnonoTBopenue. [laprenorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTCHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3). DTarbl
AMOPUOHAIILHOTO Pa3BUTHSI Y TO3BOHOYHBIX )KHBOTHBIX: JPOOJICHUE, TaCTPYJISIIHSI, OPraHOTEHES.
[ToctamMOproHaPHOE pa3BUTHE. THIBI MOCTIMOPUOHAIBHOTO PAa3BUTHS: MPSIMOE, HEMPSMOe
(mmumHOYHOE). BimsiHME cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3LIBATH
BPOXKIIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuii. OHTOre€HE3 ILBETKOBOTO PACTEHMs: CTPOEHUE CEMEHHU, CTaJuu
pa3BUTHA.

JemoHcTpanuu:

Tabmuubl u cxembl: «PopMbl Pa3MHOKEHHsI OPraHU3MOB», «JlBOHHOE OIUIOAOTBOpPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE pPACTEHU», «JleleHne KIEeTKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOYHbIN LUK,
«Penmukanus THK», «Mwuto3», «Meios», «lIpsmoe n Henpsamoe pasButue», «l'amMmerorenes y
MJIEKONIUTAOINX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTECHE3A».

OO6opynoBaHue: MUKPOCKON,  MHKponpenapatsl  «CrepMaTo3ouibl  MIIEKOIUTAIOIIErO»,
«Sinexnerka mitekonuraronero», «KapuoknHe3 B KIETKax KOpemKa JyKa», MarHuTHas
MoJenb-anmiankanus «/lenenue knetkun», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U MPaKTUYECKHEe pabOThI:

Jlabopatopnast pabora Ne 3. «HaOmronmeHne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabora Ne4. «l3yueHHe CTpOEHMsS TIOJIOBBIX KJIETOK Ha T'OTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacaencTBeHHOCTDh M H3MEHYHBOCTh OpraHu3smMosB.

[Tpenmet u 3agauu reHeTHKU. VicTopust pa3BUTHS TeHETHKU. PONb IIUTOJIOTHH U SMOPUOJIOTHUH B
CTAHOBJICHUU TEHETHKU. BKiag pocCHMUCKHX M 3apyOeKHBIX YYEHBIX B Pa3BUTHE TCHETHKH.
Metonbl TeHeTHKH (THUOPUIONOTUYECKUHM, IMMTOTEHETUYECKUI, MOJEKYISIpPHO-TeHETUUECKUN).
OCHOBHBIE TE€HETHYECKUE TMOHATHSA. ['eHeThueckas CHMBOJIMKA, HCIOJb3yeMass B CXeMax
CKpEILMBAaHUM.

3aKOHOMEPHOCTH HACJIEOBAaHUs NPHU3HAKOB, ycTaHoBIeHHbIe I'. Mennenem. Monorubpuanoe
CKpellrBaHue. 3aKOH eAMHO00pa3us THOpUI0B MepBoro nokojaeHus. IlpaBuno 1OMUHUPOBaHUS.
3aKOH paclIeIUIeHUs MpU3HaKkoB. [l'mmoresa uuctorel ramer. [lomHoe wu  HemosHOE
JTOMUHHUPOBaHHUE.

JurubpunHoe CKpEILLUBaHUE. 3akoH HE3aBHCUMOI0 HACJIEI0BAHUS IIPU3HAKOB.
[{uToreHeTndeckue OCHOBBI JAUTHOPUIAHOTO CKpENIMBaHUS. AHAIH3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JTsI ONIPEIeICHHs TEHOTUTIA OCOOU.

CueruieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo CIEMJICHHOMY HACJIEIOBAHUIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEpA.



XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKue KapThl.

I'enetnka momna. XpOMOCOMHOe OIMPCACIICHUC I10JIa. AYTOCOMBI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TeTepOoraMEeTHbIC OPraHU3MBI. HaCJ'IeI[OBaHI/IC IIPU3HAKOB, CHCILUICHHBIX C
I1OJIOM.

N3meHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Ponb cpensl B
HEHACJIEICTBEHHOM M3MEHYMBOCTH. XapaKTEepUCTHKAa MOAM(PUKALMOHHOM H3MEHYHMBOCTH.
BapuauvonHslil psl 1 BapuanvoHHas Kpuas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBennas, uiay reHOTUIIHMYCCKAs, H3MEHUNBOCTE. KoMOMHATHBHAS N3MEHUYMBOCTL. Melio3
U TIOJIOBOHM IMPOIECC — OCHOBAa KOMOMHATHMBHOW M3MEHYMBOCTH. MyTallmoOHHAs NU3MEHUYHUBOCTb.
Knaccudukanus Myranuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W MPUYHHBI MYTaIIUU.
Mytarennbie (GakTopbl. 3aKOH TOMOJIOTHUECKHX PSJIOB B HACIEACTBEHHON HM3MEHYMBOCTH H.
. Bapurona.

BHeﬂIlepHaﬂ HaCICACTBEHHOCTh U UIBMCHYHNBOCTbD.

I'eneruka wyenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbI TIE€HETHUKH 4YeEJOBEKa:
IeHEANOrnYecKui, ONM3HELOBBIH, IMTOr€HETUYECKUH, OHMOXMMHUYECKHH, MOJIEKYJISPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/ieJIeHME TEHOTUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TFeHOTUIIMPOBaHUe, B ToM uucie ¢ nomompio I1IIP-ananu3za. HacnenctBeHusle 3a0oseBaHMs
YyernoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEICTBEHHOM IPeIpacroiiOKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTHKHE U JICUYCHHUS] TeHETUIECKUX
6one3Held. MeaMKO-TeHETUYEeCKOe KOHCYJIbTHPOBaHUE. 3HAYEHHUE MEAMLIMHCKON T'€HETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUM YeIOBeKa.

JemoHncTpanuu:

[Moptpetsl: I'. Mennenn, T.Mopran, I.ge ®pu3, C. C.UYerBepukoB, H. B.Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €T0 IUTOTEHETUYECKasi OCHOBaY, «3aKOH
pacIlIeruieHusl ¥ ero IUTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTBHI rameTy, «lurubpumnoe
ckpenuBanue», «llutomornyeckue OCHOBBI JTUTHOPUIHOTO CKpeHIMBaHus», «Menosy,
«B3aumonelcTBUe aNeNbHBIX TE€HOB», «l'€HeTMUecKkue KapThl pPACTeHWH, >KMBOTHBIX U
yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukaioHHas
W3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
U3MEHYUBOCTb.

OOGopynoBaHue: MoJEIU-aNIIMKaIMA ~ «MOHOTHOpPUIHOE  CKpeIlMBaHUE», «Henomnoe
JOMUHUpOBaHue», «JuruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapat «J/{po3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAacKu Telna), repbapuil
«I"opox moceBHOW».

JlaGopaTopHble U MPaKTUYECKHUE paOOTHI:

JlaGopatopnast pab6ota Ne 5. «/3ydeHuwe pe3yabTaTOB MOHOTHOPUIAHOTO W JUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabora Ne 6. «l3yueHue MOAUPUKANMOHHOW HM3MEHYUBOCTH, IOCTPOCHUE
BApUAIIMOHHOTIO PAJIa U BApUAIMOHHOW KPUBOW.

JlaGopaTtopnas pabota Ne 7. «AHanu3 MyTaruil y 1po30Quibl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.



[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCIOBHBIX YEIOBEKa.
Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknust Kak Hayka M TIIpolecC. 3apoKJIEHHE CeNeKIMH M JoMecTHKauus. Ydenue H.
H. BaBuioBa 0 LIEHTpax MPOUCXOXKACHHS W MHOrooOpaszus KylIbTYPHBIX pacTeHuil. L[eHTpbl
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/a, TaMM.

CoBpeMeHHbIE METONABI CceleKIUU. MaccoBblil W HMHIMBUIYalIbHBIH OTOOPHI B CEJICKIUU
pacteHuii U XUBOTHBIX. OIIEHKa 3KCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIUHT.
UYucras nuHusa. CkpemuBaHue YHUCTBIX JIMHUK. ['erepo3uc, wnM rubpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKkyccTBeHHBIM MyTareHe3 W IOJIYy4YEHUE MOIUIIONIOB. J[OCTMKEHUS CENeKLHMH pPACTEHMI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHas MHXXEHEpHUs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Knerounas unxeHepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHMpoBaHUE BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiembl. MO —
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalun:

Ioptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabmuiel 1 cxembl: kKapTa «L{eHTpbl MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHUII,
«Ilopoapl  AOMAIIHUX SKUBOTHBIX», «CopTa KYyJIBTYpHBIX pacTeHui», «OtrnanéHHas
rubpuanzamus», «Pabotrel akamemuka M. @. lBanoBay, «llomumionmus», «OOBEKTHI
ouotexHonoruny, «Kierouneie KylabTyphl U KJIOHHUpOBaHHE», «KOHCTpyHpoBaHHE M TIEPEHOC
TE€HOB, XPOMOCOM.

OO0opynoBaHue: MYJISDKU TJI0/I0B U KOPHETIJIONOB AUKUX (POPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repOapuii «CeabCKOX03iCTBEHHBIE PACTECHUS.

JlaGopaTopHble U MPaKTUYECKHEe pabOThI:

Okckypeust «OCHOBHbIE METOJbI U JOCTMIKEHUS CEJeKUMU PpAacTeHWH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, 1Ta00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBOJTIOLUOHHAA OMOJIOTHA.

[Ipennockuiku BOSHUKHOBEHHS 3BOJIIOIMOHHOW TEOPHHU. DBOJIIOIMOHHAS TEOPUA U €€ MECTO B
Ouonorun. BivsHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CupzerenscrBa 3Bomonuu. IlaneoHTomorndyeckue: Mocie10BaTeNbHOCTD MOSBICHUS BHJIOB B
MAJICOHTOJIOTUYECKON JIETONMUCH, IepexoaHble QopMmbl. buoreorpaduyeckue: cxoacTBo U
paznuuue dhayH u QIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA M paziuuus SMOPHOHOB pAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasa Teopus Y. JlapBuna. IIpeanocbulku BOZHMKHOBEHHS JapBUHU3MA. [[Brxkyuiue
CHJIBl 3BOJIIOLMK BUAOB 1O JlapBuHy (M30BITOYHOE pPAa3sMHOXKEHHUE IPU OTrPAHUYEHHOCTH
pecypcoB, HeolpeaenEHHast U3MEHYHBOCTh, OOpPH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).



Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.
MuxkposBomtonus. [onynanysa kak eIMHULA BUAA U IBOJIIOLIUU.

JBuxkyme cwibl ((hakTopbl) HBONIONMHM BUAOB B MpuUpoie. MYTAIMOHHBIA TpoIecc |
KOMOHMHATUBHAsT W3MEHUYUBOCTb. [lomymsiiyoHHble BOJHBI U JApedd reHoB. M3onauus u
MHUTpaLHS.

EctectBeHHbIi 0TOOp — HanpaBisomui GhakTop 3Boonund. @OpMbl ECTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpraHU3MOB KaK pe3yibTaT 3Bojtouuu. [Ipumepsl mpucrnocoOiieHuit y
OpraHu3MoB. ApoMOP(O3bI U UAU0ATANITAIUH.

Bun wu BunmooOpazoBanme. Kputepun Buma. OcHoBHble (OpPMBI  BHI00OpA30BAHUSA:
reorpa)u4ecKoe, IKOJIOTHIECKOe.

MakposBomtonusi. DopMbl  3BOJIOLMHU:  (QUIIETUYECKAs, JAUBEPreHTHAas, KOHBEPIEHTHas,
napaniensHas. HeoGpatumocTs 3BoIOLNY.

[TpoucxoxaeHue OT HecleUUuaIn3upOBaHHBIX MpeAkoB. [Iporpeccupyromias crenuamTu3anus.
AJlanTuBHAs pajguanus.

JemoHcTpanuu:

Hoptpetst: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
®. Mrosutep, A. H. Cesepiios.

Tabmuubl 1 cxembl: «Pa3BuTHEe OpPraHMYECKOro MHpa Ha 3emiie», «3apOoIbIIIH MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue Mopoa >KHUBOTHBIX», «llomymsiumy,
«MyTalyoHHas U3MEHUUBOCTBY, «ApomMopdo3sl», «auoanantanumny, «O0mmas gereHepamnms»,
«/IBmwxymue cuibl sBosronuny, «Kapra-cxema mapmpyta myremectsust Y. Jlapsunay, «bopb0a
3a CYILIECTBOBaHUE, «[IpucnocobneHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJ1000pa30BaHKe», «IKOJIOTHIECKOE BU000PA30BAHUE).

OO6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C DPAa3IMYHBIMU THUIAMHM OKpacku, HaboOp IJIOJOB U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJICHUS 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOEHHE FOJIOBHOTO MO3Ta II03BOHOUYHBIX).

buoreorpaduyeckas kapta mupa, KoJuteKIus «DopMbl COXpaHHOCTH UCKOTAEMbIX KHUBOTHBIX U
pacTeHmit», Mojenb ammiukanus «llepekpéct Xxpomocom», BIakHbIE Tpermaparsl «Pa3Burtne
HaceKkoMoroy, «Pa3Butue marymku», Mukpomnpenapar «Jlpo3oduna» (Hopma, MyTauu (HopMbl
KPBUTHEB M OKPACKH TeJa).

JlaGopaTopHbie U IPaKTUIECKHE PAOOTHI:
JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHas pabota Ne 2. «Onucanue NpUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENIbHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JlonayuyHble NpeACTaBICHUS O 3apOKACHUM KU3HU. HayuHble TUIIOTE3bl BO3SHUKHOBEHHS JKU3HU
Ha 3emye: alOuoreHe3 © TaHCHEpPMUsA. XHUMHYECKas dBOJONHSA. AOWOTCHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanpl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKH U UX
sBostonust. @OpMUPOBAHKE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.



PasButHe xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxei. Apxeiickas U IpoTepo30MCcKas Ipbl.
[Taneo3oiickas spa u €€ HEPHOIbI: KEeMOPUNCKHI, OPAOBUKCKUH, CHITYPHUHCKHMA, TEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so30iicKas 3pa U €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.
KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajJeOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepuCTUKa KJIMMaTa M TEOJOTMYeCKMX mpoueccoB. (OCHOBHBIE JTalbl HBOJIIOLMH
pPaCTUTENFHOTO M XHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U XKUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue 3Bomrouud. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB.

OBoronus 4enoBeKa. AHTPONOJIOrus Kak Hayka. PasBuTue mpeacTaBieHUN O IPOUCXO0KIEHUU
yejoBeka. MeToibl u3ydeHus: aHTpornorene3a. CxoAcTBa M pa3inyMsl 4YeloBeKa U >KUBOTHBIX.
CucremMaTn4eckoe MoJI0KEeHHE YEI0BEKa.

Jemwxymue cuisl (pakropsl) aHTpororenesa. HacnencrBeHHass K3MEHYHBOCTh M €CTECTBEHHBIH
ot0op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM TPyJa, MBIIIJIECHUE, PEUb.

OcHOBHBIE CTaJIUU ¥ BETBH 3BOJIIOLMH YEIOBEKA: aBCTpaslonuTeku, YenoBek ymenslil, Yenosek
npsaMoxosammi, YemoBek HeaHaepTaibckui, YenoBek pa3zymHblil. Haxonku wuckomaembix
OCTaTKOB, BpeMs CYIIECTBOBAHHUS, 00JIACTh pacIpOCTpaHeHUs, 00BEM TOJOBHOTO MO3ra, oOpa3
KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJNBIINE pachkl: eBporeoujHas (eBpasuiickas), Herpo-
aBcTpajiousiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3uaTcKO-aMepuKaHckas). YUeptsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUSI.
EnnncTBO uenoBevyeckux pac. Kputuka pacusma.

JemoHncTpanuu:
Hoptpetsl: ®. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. J{apBuH.

Tabmuiel u cxembl: «Bo3HukHOBeHHE COMHEYHON CUCTEMbI», «Pa3BUTHE OpraHNYEeCKOro MUPay,
((PaCTI/ITeJ'IBHaﬂ KIJIETKa), «)KI/IBOTHaH KIJIETKa», «HpOKapI/IOTI/I‘IGCKaﬂ KIJIETKa», ((COBpeMeHHafl
CHUCTeMa OpraHM4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEpPT CTPOSHUS 4YeNOBeKa U
YEeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHUUECKHX HAXOJIOK IMPEIKOB
COBPEMEHHOTO uesoBeka», «/IpeBHeimue moan», «JpeBHue mroaun», «llepBbie coBpeMEHHbIE
oMY, «YemoBeuecKkne pach».

Ob6opynoBaHue: MyJIsDKU «IIpoucxoxnenue 4eJI0BEKa» (CrocThI aBCTPaJIONNTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOmia, ckpebiia), reoXpoHOJIOruyecKkas Tabiauia,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlaGopaTopHbIe U IPaKTUIECKHE PAOOTHI:

HpaKTI/ILICCKaSI paﬁoTa Ne 1. «I/IBY‘IGHI/IC HCKOIIa€MbIX OCTAaTKOB paCTCHI/Iﬁ N JKMBOTHBIX B
KOJIIICKIUAX ).

DKCKypcusi «IBOJIONMS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeAUECKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KalIAs cpeaa.



OKoJorusl Kak Hayka. 3ajadd M pas3zeibl SKOJIOTMH. MeToapl SKOJIOIMUECKUX HCCIEA0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpt oOuTaHus OpraHU3MOB: BOJHA, Ha36MHO-BO3AYIIHAA, [IOYBEHHA,
BHYTPUOPIaHU3MEHHAsL.

Oxkonorudeckue (aktopel. Knaccudukanus dKomorudeckux (GakTopoB: aOMOTHUYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (akToOphl: CBET, TeMIleparypa, BiaxxHocTb. DoTtonepuonusm. [Ipucnocodbnenus
OpPraHU3MOB K JIEHCTBHIO aOMOTHUYECKUX (aKTOPOB. bruogornueckue puTMsl.

buotnueckne dakTopbl. Buapl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPCHIIMS, XHIIIHHYECTBO,
cumb6mo3 u ero popmel. [Tapazutusm, Koomneparus, MyTyalTu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAUYCHHE OWOTHYCCKHUX B3aMMOJICHCTBHM IS
CyILIECTBOBaHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapPaKTCPUCTHUKHU MOMmyJIAIHUH. OcHOBHBIC IIOKa3aTciIn MOy H:
YUCJIICHHOCTb, IILIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTb, IMMPHPOCT, MHUI'pALIU. Z[I/IHaMI/IKa
YHUCJICHHOCTH MOITYJIAIUU U eé peryjsiaus.

JlemoHcTpauu:
IMoptpetsl: A. I'ymOonpar, K. @. Pynbe, O. I'ekkens.

Tabmuiel u cxembl: kKapta «I[Ipupoansie 30HbI 3emnu», «Cpeabl OOUTaHHS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MONYJISLUU
uHpy3opun-Tyhenbkny», «llumessbie nemm».

JlabopatopHble U MpaKTUYECKHE PaOOTHI:

Jlabopatopnast pabora Ne 3. «Mopdosoruueckne 0COOEHHOCTH PACTEHUW U3 Pa3HBIX MECT
oOUTaHUY.

JlaboparopHas paboTa Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.
[Tpaktuueckas padota Ne 2. «Ilofacu€T MIOTHOCTH MOMYJSALMN pa3HBIX BUOB PACTCHUIN.
Tewma 4. Coo01iecTBa U 9KOJIOTHIECKHUE CUCTEMBI.

Coo06miecTBO Opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIO0BAas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buab-nomuHaHnThl. CBSI3U B OUOIIEHO3E.

Okosnoruyeckue cucrembl (3kocuctemsbl). Ilonstne 00 »3KkocucteMe U OUOTEOIIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTHYECKHE MUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKIeccHs.

[IpuposnHblE SKOCHUCTEMBI. OJKOCHCTEMBI O03€p M pEeK. OKOCHCTEMA XBOMHOIO WM
HMIMPOKOJIMCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. bHOJOrHUecKoe H
X03SHCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak Qakrop ycroHumBOoCcTH OdKocucteM. CoxpaHeHHe OHMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.



VYuenue B. U. Bepnaackoro o Ouocepe. I'panunbl, coctaB u crpykrypa o6uocdepsl. Kusoe
BemecTBO W ero ¢GyHknouu. OcobeHHOCTH Ouochepbl Kak TI00aTbHOM IKOCHCTEMBI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB Hu OHOr€OXMMHUYECKHE IIUKJIBI DJIEMEHTOB (yIiiepoa, asoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTtBo B Onochepe 3eMiau. AHTPONOTCHHBbIE M3MEHEHHS B Ouocdepe. ['nmodaibHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHMe NpUpoasl U ueioBeuecTBa. CoxpaHeHue OHOpazHOOOpas3usi Kak OCHOBA
ycroitunBoctu Onochepsl. OCHOBAa PallMOHATIBHOTO YIPABICHUS NPUPOAHBIMH PECYpCaAaMH U MX
ucnoiip30Banue. JJocTukeHnss OMONIOruK U OXpaHa MPUPOIbIL.

JleMoHCTpanuu:
Ioprpetsl: A. Jx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubt u cxemsl: «I[lumeBbie nenm», «buorneHo3: cocrtaB u CTPyKTypay, «lIpupomHsie
coobmiectBa», «llemn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKocuCcTeMa IIMPOKOJUCTBEHHOrO Jeca», «IDKOCHUCTEMa XBOWHOro Jecay, «buoneHos
BOOEMAY, «ArpoueHo3», «lIpuMepHble aHTPONIOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeHlInas
coctapisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaZMoaKTHBHOTO 3arpsi3HeHus Onocdepbi», «O0mas cTpykrypa duocdepsn», «PacnpoctpaneHue
*Ku3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot a3zora B mpupoie».

O6opynoBanue: Moenb-aniuiukanus «Tunuyesle OuoOLeHO3b», repbapuil  «PactuTenbHbIE
coobmiecTBa», kosuekuuu «buonenos», «Bpenurenu BaKHEHIINX CENbCKOXO3IHCTBEHHBIX
KyJIbTYp», TepOapuul M KOJUIEKIMH PpAacTeHUH M JKUBOTHBIX, MPHUHAJIEKAIIME K pPa3HbIM
HKOJIOTHUECKUM TpyImam ojHoro Buaa, Kpacunas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsAEMBIX BUJOB PACTEHNUN U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
NNPEIMETA <KBHOJIOI'USA>>
Cormacho ®I'OC COO, ycraHaBiaMBalOTCA TpeOOBaHUS K  pe3yibTaTaM  OCBOEHUS
00y4arouMuUCs IPOrpaMM CpeaHero oo1iero o0pa3oBaHuUs: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JAHMYHOCTHBIX pe3yabTaTOB OCBOCHHsI Tmpeamera «buonorus» BbIIETEHBI
CIICYIOIIAE  COCTABIIAIOIINAC: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKOH  TPpaXkJTaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIHHOCTH M CaMOOIPENeTIeHHIO,
HaJIM4Yne MOTHUBAIIUU K 06y‘-IeHI/II-O 6I/IOJ'IOFI/II/I, ueneHanpaBneHHoe p33BI/ITI/Ie BHYTpeHHI/IX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAarONmIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTAaHOBKAMH, TPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHMs, HATWYUE OKOJOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IENIU ¥ CTPOUTH )KU3HEHHBIE TUIAHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS IpeameTa «broiorusy qocTuraroTcsl B €IMHCTBE yueOHOU 1
BOCIIUTATEIbHON  JESATEIBHOCTU B  COOTBETCTBHUM C  TPAJULMUOHHBIMU  POCCUMCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMU U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMHU B



06H.[€CTB€ npaBujiaMM W HOpMaMH IIOBCACHHUA H CHOCO6CTByIOT nponeccaMm CaMoOIlO3HaHUA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
yBaXCHUs, OEpPEeKHOr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TpaJuLUaM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIM9HOCTHBIE pEe3yNbTAaThl OCBOCHHS YydeOHOro mnpeaMera «bHOIOTHS» IOKHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacHIMpeHHe >KU3HEHHOTO ONbITa U OMbITa JAESITEIIBHOCTA B MPOIECCE peaiu3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU O0YUaIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO 0OIIECTBa;

OCO3HaHHUC CBOUX KOHCTUTYIIMOHHBIX ITpaB U O6ﬂ3aHHOCTeﬁ, YBAKCHHUC 3aKOHA U IIPABOIIOPSA KA,

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIbBHOCTU IIpHU CO3JaHUU y‘IC6HBIX ITPOCKTOB,
PCIICHHUN y‘Ie6HI>IX U IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJOTMYCCKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OIpPEAENsATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBICHUSM COBPEMEHHOM
JKH3HH U OOBSICHSTH €€,

YMCHHUEC YYUTBIBATHL B CBOUX I[CﬁCTBHHX HGO6XO[[I/IMOCTI) KOHCTPYKTUBHOI'O B3aHMOHCﬁCTBHﬂ
HIO,HGﬁ C pa3HbIMHU Y6C)KI[CHI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U CONHUAJIIBHBIM ITOJIOJKCHUCM,

TOTOBHOCTL K COTPYAHHYCCTBY B nmponecce  COBMECTHOI'O  BBIIIOJIHCHUSA y‘Ie6HBIX,
MMO3HABATCIBbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCJIIbHOTO OTHOWICHUA K MHCHHUIO
OIIIOHCHTOB IIpU 06CY)K,Z[CHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJACPIKaHUA;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTh POCCHICKON TPaX]TAHCKOM MJIEHTUYHOCTH, TMAaTPUOTH3MA, YBAKEHHS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU Iepen PoamHONM, ropmoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, MPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 W TMAMSITHUKAM MPUPOJIbI, JTOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUsT OWOJOTHMH B IMO3HAHWU 3aKOHOB TIPUPOJBI, B JKU3HU YENOBEKa U
COBPEMEHHOTO O0IIECTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIY’K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO HAPO/a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CHTYallMI0O W TPUHUMATh OCO3HAHHBIC PELICHMS, OPHEHTUPYSICHh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOHYMBOTO Oy yIIero;

OTBCTCTBCHHOC OTHOHMICHUC K CBOMM POAUTCIIAM, CO3JAHUI0 CCMbH HAa OCHOBC OCO3HAHHOIO
IMPUHATHA IIEHHOCTEH CEMEHOM KM3HU B COOTBETCTBUH C TpaaulusaIMHU HApPpOJIOB POCCI/II/I;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUS:

9CTCTUYCCKOC OTHOLICHUC K MHUDPY, BKIIOYasd OSCTCTUKY 6BITa, HAaYYHOTO W TCXHHUYCCKOI'O
TBOpUYCCTBA, CIIOpTa, Tpyada, O6HICCTB€HHBIX OTHOH.IGHPIIZ;

IIOHUMaHHEC SMOLIMOHAJIbHOI'O BOSﬂCﬁCTBHH JKUBOI MMpUupoAbl U eé IOEHHOCTH;,

TFOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HbIX BHUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) puznyeckoro BocnuTaHus, (popMUPOBAHUS KYJBTYPHI 310POBbSI M IMOIHOHAIHLHOIO
Os1aronosyqusi:

MOHUMAaHWE W peanu3anus 3J0POBOTO W 0Oe30macHOro oOpasza KU3HU (30pOBOE MHUTAHUE,
COOJIFOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COAJTAHCUPOBAaHHBIA PEKUM 3aHSATHH M OTIBIXA,
perymsipHass (uU3MUYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTU MPaBWJI UHIUBUAYATHHOTO U KOJUIGKTHBHOT'O O€30MacHOTO MOBEACHUS B
CUTYalHsIX, YTPOKAIIUX 310POBbIO U KU3HU JIOJICH;

OCO3HaHHME IMOCIEICTBUM W HENpHUATUS BPEIHBIX IpPHUBBIYEK (YHOTpPEeOJEHUs aJIKOIoJId,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTh K aKTHUBHOM ACATCIIBHOCTHU TEXHOJIOTUYECKOH H COI_[I/IaJ'ILHOI\/’I HAIlpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATH, IJIaHUPOBATHh u CaMOCTOATCIIbHO BBITIOJIHATH TaKYIO
ACATCIIBHOCTD,

UHTEpEeC K pa3nuyHbiM chepam TpodheCcCHOHATBHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEH KHU3HU;
7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMUYECKH TEIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIIEeCTBOBaHMUS,

MOBBIIICHHE YPOBHS DKOJOTUYECKOW KYyJIbTYphl: TNPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IOCIIEACTBUN JUIsl OKPYXKAIOLIEH CPEbL;

OCO3HaHHUeE T1100aJIBbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH MCIIOJIb30BAaTh MpHOOpeTaeMble MPU M3YUYE€HUU OUOJIOTUM 3HAHUS U YMEHHUS MpH
pelIeHur IpodIieM, CBSI3aHHBIX C PAIlMOHATIBHBIM MTPUPOIOINIONIB30BaHUEM (COOITIOACHUE TIPABHII
MOBEACHHA B IPHUPOAC, HAIPABJICHHBIX HAa COXPAHCHHUC PABHOBECHA B OKOCHCTCMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HEMPUSTUE JIEUCTBUM, MPUHOCAIINX BpENl OKPYKAIOIIEH MPUPOIHOW cpene, YMEHHE
MMPOrHO3UPOBATH HGGHaI‘OHpI/IHTHBIC 9KOJOI'MYCCKUC MOCICACTBUA NPCAITPUHUMACMBIX HGFICTBHP'I
U TIPEOTBpAIATh UX;



HaJIMYME PA3BUTOrO0 3KOJOTMYECKOTO MBIIUIEHUS, OSKOJIOTMYECKOW KYJIbTYpBI, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOW  HANpaBJICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HWMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOW IIPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM JIESITETbHOCTH AKOJIOTMYECKONU HAMPABICHHOCTH;

8) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOINECTBEHHOW MPAaKTHUKH, OCHOBAHHOTO HAa JHAJOre KYIbTYpP, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOErO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KyJIbTYpbl KaK CpPEACTBAa B3aUMOACUCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHUE crenupuKku OUOJIOTUM KaK HayKd, Oco3HaHUs e€ ponu B (GOPMUPOBAHUU
PALMOHAJILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LI€JIOCTHOTO MPEACTABICHUS 00 OKPYKaroIeM
MUpPE Kak O €IWHCTBE MPHUPOAbI, 4YeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPAaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHOM ITMBHIIM3AIMH: 00€CIICYeHUSI HOBOTO
YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/IJaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl DPA3BUTHS YENOBEYECTBA, IIOMCKA IIyTeH BBIXOJA W3 IJ100AJIbHBIX
9KOJIOTHYECKUX MPpoOsIeM U obecrieueHus nepexoa K ycTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJNYyYEHHUH OHONOTMYECKUX 3HAHWUW B LEISAX MOBBIIICHHUS O0OIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAIBLHOU
rPaMOTHOCTHU O0y4aroumxcs, GopMUpyeMoil pu U3yu4eHUU OUOJIOTHH;

INOHUMAaHHUEC CYIIHOCTH MCTOAOB TIIO3HAHUSA, HCIIOJIBb3YCMBIX B CCTCCTBCHHBIX HaAYyKax,
CIIOCOOHOCTH HCITOJIB30BaTh MmoJIiyda€MbIC 3HAHHA [Jid aHajliv3a | OOBICHEHUS SIBJICHUI
OKpYKarmero mMupa " IMPOUCXOAAINHNX B HEM I/I3MCHCHI/II71, YMCHHE [OCJIaTh 000CHOBaHHBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (baKTOB U UMCIOHIMUXCA OAaHHBIX C LOCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO UCIIOIL30BaTh OMOJIOTHYECKUE 3HAHMS IJIsL pCHICHUA HpO6J’ICM B
PCATBHBIX )KU3HCHHBIX CUTYalHAX,

OCO3HAaHUE LEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IIPOCKTHYIO U
HCCIIE0BATENBCKYIO IESITENIbHOCTh HHIMBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHHH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMHU NMOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTrHble pe3yiabTaThl OCBOCHHUS YydyeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHSI OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOIIeHaAYYHbIE TTOHSTHS, OTPaXKaroIlIye EeI0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHue, HaOII0eHUe, U3MEPEeHUe, SKCIEPUMEHT U JIPYTHX), YHUBEpCalIbHbIE
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIeUNBAOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh oOyyJarommuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIINHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHbIE JEHCTBHS B IIO3HABATEILHOM U
COLMAJIBHOM MPAKTHUKE.



MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBI CPETHET0 OOLIEro 00pa3oBaHMs JOJKHBI
OTPaXKaTh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU JAeHCTBHAMM:
1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

camMoCTOsITeNIbHO  (OPMYIUPOBaTh M aKTyalU3UpoBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHHWH 3HAHHWK MPUEMBI JIOTUYECKOTO MEBINLIICHUS (aHalu3a, CUHTE3a,
CpaBHEHHUs, KJIacCHU(pUKAIKMK, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHMYECKUX ITOHSATHN
(BBIICIATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHUSIMH );

OIIPEACIIATh LUCIN ACATCIBbHOCTH, 3a/laBasd IapaMCTpPbl U KPUTCPUU UX JOCTHIKCHHUA, COOTHOCHUTDH
PE3YIbTATHI ACATCIbHOCTH C ITOCTABJICHHBIMHA LCIISIMU,

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS AJIs1 O0ObSICHEHHS (DAKTOB U SBIICHUI KUBOM MTPHPOIBL;

CTPOUTH JIOTHYECKUE PACCYKIECHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, 1O AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BHIBOJBI U
3aKJIIOYCHUS;

IPUMEHSTh CXEMHO-MOJICIbHBIE CpPEACTBAa JUIsl TPEACTABICHHS CYIIECTBEHHBIX CBsI3ed U
OTHOIIIEHUN B M3y4YaeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJIeMbl ¢ YYETOM aHajIM3a MMEIOIIMXCS MaTepHabHBIX U
HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBEI B ACATCIbHOCTh, OHCHHUBATE COOTBETCTBUEC PCIYJIIbLTATOB LCJIAM, OLICHUBATD
pUCKu HOCJ'IG)ICTBI/II\/'I ACATCIIbHOCTH,

KOOPJAMHUPOBaTh U  BBIIOJHATH pabOTy B YCIOBUSIX pEaJbHOrO, BHUPTYaJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
2) 6a30BbIe HCCJIEA0BATEILCKHE IEHCTBHS:

BJIaJACTh HaBBIKaAMU y‘Ie6H0-I/ICCHe}10BaTeHLCKOﬁ n HpOCKTHOfI JCATCIIBHOCTH, HAaBbIKaMH
pa3pcuicHusd HpOGHCM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOHMCKY MCTOJI0OB
pPEHICHUA NPAKTUYCCKUX 3a1a4, TPUMCHCHHIO Pa3JIMYHbIX METOJO0B ITO3HAHUS,

HCIIOJIB30BAaTh PA3JIMYHBIC BUAbI JCATCIBHOCTU II0 IOJYYCHHUIO HOBOI'0O 3HAHUA, €TI0
HHTCpIIpCTAllNH, HpCO6pa3OBaHI/IIO U NIPUMCHCHUIO B y‘-ICGHBIX CUTyallusdXx, B TOM 4YHUCIIC TIpHU
CO3JJaHNHN yqe6HBIX " COMAJIBHBIX ITPOCKTOB,

dbopMHUpPOBAaTh HAYYHBIA THUIl MBINIJICHUS, BJIAJACTh HAYYHOU TEPMHUHOJIOTHEH, KIFOYEBBIMHU
MOHATUSIMA M METOAAMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJayll B OOpa30BaTEIbHOW JEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJIATh IPUUMHHO-CJICJICTBEHHBIE CBSI3M U aKTyallM3UPOBATH 3a/1auy, BBIJBUTATh THIOTE3Y €€
pelleHus, HaXOIUTh apryMEHTHI JUIs I0Ka3aTeIbCTBA CBOUX YTBEPIKICHUMN, 3aJaBaTh apaMeTphbl
Y KpUTEPUU PEILICHUS;



AHAJIU3UPOBATH MOJTYYCHHBIC B XOAC PCUHICHUA 3ada4M PE3YyJIbTAThbl, KDUTUYICCKHU OLICHUBATL UX
AOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX;

JaBaTh OUCHKY HOBBIM CUTYyallUAM, OHCHHUBATH HpHO6pCTéHHBIfI OIIBIT,

OCYIICCTBIIATh IICJICHATIPABICHHBIH IMOUCK MEPEHOCAa CPEACTB M CIOCOOOB JCHCTBHS B
po(heCcCHOHATLHYIO CPEy;

YMETH IIEPECHOCUTH 3HAHHMS B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,
YMETb HHTETPUPOBATE 3HAHUSA U3 PAa3HBIX IPEAMETHBIX 06.]'[3CT€I>1;

BBIJIBUI'aTh HOBBIC UACH, IIpCJIaratb OpUruHaJIbHBIC IIOAXOAbI U PCUICHU A, CTAaBUTh HpO6J’IeMH u
3ala4yM, JOITYCKArIIEC aJIbTCPHATUBHLIC PCIICHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(pOpMaIMU (TEKCTe yueOHOro mocoousi, HayqHO-
MOMYJISIPHOM JINTEepaType, OMOJOTUYCCKUX CIIOBApSX W CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3zax
naHHbIX, B HTepHere), aHanmu3upoBaTh UHGOPMAIUIO pa3IUYHBIX BUIOB U  GopMm
MIPEACTABJICHUS, KpUTHYECKU OILICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpoChl M TPUMEHATH pa3JIMYHbIE METOABI IPU IOUCKE MU OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

IpUOOpeTaTh  ONBIT  UCIOJB30BAaHUS  HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEPILECHCTBOBATH KYJIBTYPY aKTUBHOI'O UCIIOIB30BaHUs PA3JIMYHBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (hOpPMY Mpe/IcTaBlIeH ] OMOJIOorHuecKoi nHpopMaluu
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOE);

UCIIOJIb30BAaTh HAYYHBIM S3BIK B KayecTBe CpeJICTBAa Mpu padore ¢ OHOJOTrMYEeCcKOn
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrbel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIa/IETh HAaBBIKAMU PACIO3HAaBaHMS U 3alUThl UH(OpMaIK, HHPOPMAIMOHHOW 0e30MacHOCTH
JIUYHOCTH.

OBJ1ajileHne YHUBEPCATLHBIMA KOMMYHHKATHBHBIMH J€CTBUSIMH
1) oOuenmue:

OCYIICCTBIATE KOMMYHHUKAlIUU BO BCEX C(i)ean KN3HH, aKTUBHO Y4YaCTBOBAThb B JHAJIOTC WA
JAUCKYCCHU 110 CYHICCTBY 06cy>1<z(aeM0171 TEMBI (}/MCHI/IC 3a1aBaTb BOIIPOCHI, BBICKA3bIBATH
CYXKACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA npe)maraeMoﬁ 3aaa4yd, YUYUTbIBAaTb MHHTCPEChBI H
COri1aCoOBaHHOCTb HO3I/II_II/II71 APYyrux y4aCTHUKOB JHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOILIEHMS, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTYalluil, yMeTh CMAr4aTh KOH(IUKTHI U BECTH
IIEPETOBOPBI;

BIIAJICTh PA3IMYHBIMH CIIOCOOAMHU OOIIEHUS U B3aMMOJICHCTBHS, TOHUMATh HaMEPEHUS JPYTUX
JIOJIeH, TPOSIBISTh YBaXXUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH ¢dopme
(GhOpMyITUPOBATh CBOW BO3PAKCHHS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHHEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl IeATeJIbHOCTh:



MOHMMATh W WCIOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHOH pabOTHI MpHU
pEIICHNH OMOJIOTHYECKON TTPOOJIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBUS MPH PEIICHUH y4eOHOM 3aauu;

BBIOMPAaTh TEMAaTHKy W METOAbl COBMECTHBIX JCHCTBHH € y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS 110
€€ JOCTW)KCHMIO: COCTaBIATh IUIAH JEWCTBUHM, pACHpPENeNsaTh pPOJU € Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OIICHUBATh KAYeCTBO CBOETO BKJIA/a M KaXJIOT0 Y4aCTHHKA KOMaHIBI B OOIIMUN pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjiaraTb HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3WLUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYHWICCTBJIATL MHO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHHWEC B PA3JIMYHBIX CHUTYyallMAX, IIPOABJIATH
TBOPYCCTBO U B006pa)K€HI/I€, OBITh HMHHUIHWATHBHBIM.

OBJ1ajIeHNe YHHBEPCAIbLHBIMHU PEryJIATHBHBIMM J€fiCTBHSIMH:
1) camoopranu3amnusi:

UCTIOJIB30BaTh OMOIOTWYECKHE 3HAHUS JUTSl BBISIBICHHUS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaLlUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUI LEJIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOUX
JNEMCTBUAX M IMOCTYNKaxX MO OTHOIIEHUIO K KMBOH IPUPOJE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKpYXKaIOIIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATH IMO3HABATCIIBHYIO ACATCIbHOCTD, BBISABIATH HpO6J'IeMI:I, CTaBHUTb
u q)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aga4du B O6pa3OBaTCJIBHOI>’I JACATCIIBHOCTH MW XW3HCHHBIX
CUTyalusIX;

CaMOCTOSITEJIbHO COCTaBJIATh IIJIAH PELICHHUs MPOoOJIEMBbl € Y4YETOM MMEIOLUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;
pacIIUpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3a PELICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYIUIMH B Pa3HbIX OO0JIACTSIX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OHLCHKY HOBBIM CHUTyallUsdM, BHOCUTb KOPPCKTHBBI B [JCATCIBbHOCTH, OLCHUBATH
COOTBETCTBUC PEIYJIbTATOB LEIISAM;

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMH KaK OCO3HAHHS COBEpLIAeMbIX JEHCTBUH M
MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMUMU, UCIOJIB30BATh MPUEMBI peduieKCuu
JUTSL OLIEHKU CUTYaI[MH, BBIOOpA BEPHOTO PELICHHUS;

YMCTH OLICHUBATL PUCKHU U CBOCBPCMCHHO NPUHUMATL PCUHICHUSA 110 UX CHUKCHUILO,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;



3) npuHATHE ceds1 U IPYTruX:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3€E PE3YNbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eI0BEKa.
INPEJIMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl ocBoeHus mnporpammbl COO mo Ouonormu Ha 06a30BOM YpOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMs, YMEHUS U
Croco0bl nercTBuil 1o OCBOEHHUIO, MHTEpIIpETALUU
U peo0pa30BaHUIO 3HAHUMN, BU/IbI JIESATEIBHOCTH 110 IOJIyY€HHIO HOBOT'O 3HAHUS U IIPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TAaKKe B PEAbHBIX JKU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10 Tojiam
00y4eHusI.

IIpenmeTHble pe3yJibTAThl 0CBOeHUsI YueOHOro npeamera «buosnorus» ¢ 10 knacce 10AKHBI
OTPAKATH:

c(OPMHUPOBAHHOCTh 3HAaHMUW O MeCTe€ U pPOJIM OWUOJIOTMM B CHCTEME HAY4YHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIEHUs )KU3HEHHBIX 33/1a4;

YMEHUE paCKphIBaTh COJEp)KaHWE OMOJOTMYECKMX TEPMHMHOB W TOHSTHUM: >XU3Hb, KIIETKa,
opranu3M, MeTabomu3m (oOMEH BellecTB W MpeBpalleHHe JHEPruH), TOMeocTa3
(camoperynsiniusi), yYpOBHEBas  OpraHW3alus JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEICHUE
(penpoayKiusi), HaCIeACTBEHHOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE Hu3JaraTh OHOJOTMYECKHEe TeOopHM (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJbHas J0rMa MOJIEKYyJIsipHOM Ouonorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPpax MHOT000pa3us U MPOUCXOXKJIEHHS KYIbTYpHBIX pacTeHuil H.
W. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIIa/IeTh METOJIaMH HAyYHOI'O MO3HAHMs B OMOJIOTUMU: HAOIIOJEHUE U ONMCAaHHUE KUBbBIX
CHUCTEM, IPOLIECCOB M SIBICHUN, OpraHM3alMsl U MPOBeeHHuE OMOJOTHYECKOr0 IKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU BEIUYUHAMU,
OOBSICHEHHE TOJTYYEHHBIX pPE3yJbTaTOB, HCIOJb30BAHHBIX HAY4YHBIX TOHATUH, TEOpUH U
3aKOHOB, YMEHHME JI€]1aTh BBIBOJbI HA OCHOBAHUH IOJyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHbIC IPH3HAKA BHPYCOB, KJIETOK IPOKAPHOT M DYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIICCTB U
NpeBpalleHs SHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO M SHEPreTHYECKOTO OOMEHa,
XE€MOCHHTE3a, MHUTO34, Meﬁo3a, OIINIOAOTBOPCHUA, PA3MHOXCHUA, WHANBUAYAJIIBHOI'O Pa3BUTUA
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSTh IOJy4YCHHbIE 3HAHHUS Il OOBSICHEHUS OMOJOTHYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1IE€JIbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaIOWIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



WCTIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMONIOTMH W OMOTEXHOJOTHH NSl palrOHAIBHOTO
MPUPOIONIOI30BAHHS;

YMCHHUE peIIaTh 3JIEMCHTAPHBIC I'CHETUYCCKUE 3aJladyd Ha MOHO- U ,Z[I/IFI/I6pI/I,I[HOG CKpCIIMBAaHHE,
CHOCIIJICHHOC  HAaACJICJOBAaHUC, COCTaBIATH CXCMbI MOHOI‘I/I6pI/II[HOI‘O CKpCIIMBaHUA  IJIA
MMpeacCKasaHus HaCJICAOBaHUA IIPU3HAKOB Y OpraHUu3MOB;

YMEHUE BBINOJIHATH JIA00PATOPHBIC U MPAKTHYECKUE paObOTHI, COOIIOIATh MPaBHiIa IPH padboTe C
y4eOHBIM U JJA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh UM HHTEPIPETHUPOBATh HWHOOPMAIUIO OHOJIOTHYECKOTO
COJIEpXKaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOM MH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKUE ACTIEKThHI COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC TUChbMEHHBIC U YCTHBIC COOOIICHHUS, 00001Iast OMOIIOTHYECKYIO
UHPOPMAIIUIO M3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJBh30BATh MOHSATHHUHBIA armapar
OMOJIOTHH.

IIpeaMeTHbIe pe3yabTaThl OCBOEHHUsI yueOHOro npeamera «buosorusn» ¢ 11 kracce 10JKHBI
0TpaKaTh:

c(OPMHUPOBAHHOCTh 3HAaHUH O MeCT€ M pPOJM OUOJOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHME pACKpBIBaTh COJEp)KaHHE OWOJIOIMYECKUX TEPMHMHOB M TOHATUN: BHJ, MOMYJSLUS,
reHO(OH[, JBOJIOLMS, JBIXKYIIME CHJIbl ((AKTOphl) HSBOMIONMH, TPHUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (AaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNH MUTaH!s, SKoJoruyeckas nupaMmuaa, ouoreoueHos, ouocgepa;

YMEHHE W3JIaraTh OMOJIOTHYECKHE TeOpuH (IBONFOIIMOHHAs Teopus Y. JlapBuHa, CHHTeTHUYECKAS
TEOpHUsl DBOJIOIMHU), 3aKOHBI W 3aKOHOMEpHOCTH (3aponbimieBoro cxonactsa K. M. bapa,
yepenoBaHMs TJIABHBIX HampaBiieHui u myteit sBomonnu A. H. CeBeprioBa, yuenust o 6uocdepe
B. W. BepHaackoro), onpenensats IpaHullbl UX MPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHUE BIIa/IeTh METOJIaMH HAyYHOI'O MO3HAHMs B OMOJIOTHMU: HAOIIOJEHUE U ONMCAaHHUE KUBBIX
CHUCTEM, IPOLIECCOB W SIBICHUN, OpraHM3alMsl U MPOBeIeHUE OMOJIOrMYECKOTO 3KCIEPHUMEHTa,
BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU BEIUYUHAMU,
OOBSICHEHHE TOJTYYEHHBIX pPE3yJbTAaTOB, HCIOJb30BAHHBIX HAy4YHBIX TOHATUH, TEOpUH U
3aKOHOB, YMEHHE JI€]1aTh BBIBOJbI HA OCHOBAHUHU IOJyYE€HHBIX PE3YyJIbTaTOB;

YMCHHUE BBIACIIATh CYIICCTBCHHBIC IMPHU3HAKKU CTPOCHUA OMOIOrMYECKUX OOBEKTOB: BUIOB,
MOMYJSIIUA, TPOAYIICHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIEHO30B U JKOCHCTEM,
O0COOEGHHOCTH  TIPOILIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS DKOJIOTHMYECKUX (AKTOPOB Ha
OpPTaHHW3MBI, TIEPEHOCA BEIIECTB M MMOTOKA YHEPTHH B 3KOCHCTEMaX, aHTPOIIOTCHHBIX U3MECHCHHI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB W OMOr€OXMMHYECKUX IHUKIOB B
o6uocdepe;

YMEHUE TPUMEHSATH TMONMYYEHHBIC 3HAHUSA [JI1 OOBSCHEHHsS OWMOJIOTHYECKHUX TIPOILECCOB U
SIBIICHUH, 111 IPUHATUS MTPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 00eCTICUeHUs
0€30MacHOCTH CBOETO 3JI0POBBSI W 3JI0POBBSl  OKPYXKAIOIIUX JIOJIEH, COOJIONEHUS HOPM



IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH

UCIIOJIb30BaHUS
[IPUPOIONOIB30BAHUS;

NOCTYDKEHUN

COBPEMEHHOM

onosornuu

TSt

parMoHaIbHOTO

YMEHME pEIIaTh IEMEHTAapHbIE OMOJIOrMYECKHE 3a/1auk, COCTABIIATH CXEMbI IIEPEHOCA BEILECTB
Y DHEPI'HH B SKOCUCTEMaXx (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATH JIA00PATOPHBIC U MPAKTHYECKUE paObOThI, COOIIOIATh MpaBmiia Ipu padoTte ¢
y4eOHBIM U JJA00PATOPHBIM 000PYAOBAHUEM;

YMCHHUEC KPUTUUYCCKH OLCHUBATb W HHTCPHIPECTUPOBATH I/IH(bOpMaI_[I/IIO OHOJI0TMYECKOTO
COACPpIKaHH, BKIOYAKOUIYIO IICCBAOHAYYHBLIC 3HAHUA M3 PA3JIMYHBIX HCTOYHHKOB (Cpel[CTBa

MaccoBoi uH(popMauuy,

Hay4YHO-TIONYJISIPHbIE MaTepuaibl), paccMaTpuUBaTh IJIOOATBHBIC

HKOJIOTHYECKUE TMPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO

IIO3UIIHIO,

YMCHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIC COO6H_[CHI/I$I, 06061_[[8.5{ 6I/IOJ'IOI‘I/I‘ICCKYIO
I/IH(l)OpMaIII/IIO N3 HCCKOJIBKUX HCTOYHHUKOB, I'PaMOTHO HCIIOJIb30BATh MMOHATHUHBIN arrapar

OHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHHUE

10 kacc
Ne HaunmeHnoBaHue Koua- | IIporpammuoe OcHOBHbIE Buabl | DOP u LHOP JleiTeILHOCTL  Y4UMTeJNs] €
paszziesoB " TeM | BO cofiep:kaHue JesITeIbHOCTH yIALTHXCS ydeToM padouyeii mporpaMmsbl
nn/ | yyeGHOro npeaMera BOCIIUTAHUS
n 4yaco
B
P (o3
1 Buomornss Kkak  Hayka. 2 Broorust Kak Hayka. T:;ﬁi‘;ggt ;gﬁiﬁ’;ﬁf‘“e ONeKTPOHHBIN YcraHoBiieHne
Merozsr HayJHOTO CBsi31 GHONIOTHH © ) 06pa3OBaTeJ'[I,H HAOBCPUTEJIbHBIX
1O3HAHMSL OGIICCTREHHbIMIL Hay4YHOE MHPOBO33pEHHE, % .
> Hay4yHas KapTHHa MHUPA, bIU pECYPC. OTHOMICHHUH €
TEXHUYECKUMU U . 6
Hay4YHBIA METOJ, TUIIOTE3a, Ay JHOYY GGHI/IK 00y4JaromuumMucs,
JOPYTHMH .
Py TEOPHsI, METOIBI CIOCOOCTBYIOIINX
€CTECTBEHHBIMH Buommoreka
HayKamH, ¢uaocopueis HeCIeoBa. TMIO3UTUBHOMY
M - > XapakTepu30BaTh POII
pEeJIMruen, STUKOH, 6 BOCIIPUATHIO
N MOJIOTHIO KaK HayKy, ee EjuHas
;CTeTIgKOI/I H IIPABOM. MECTO H POJIb CPEAn 06y11a10u11/1M1/10;1
q)z?;’ ggﬂzmn ? JPYTHX ECTECTBEHHBIX KOJUICKINA TpeOoBaHui U MPOCHO
MUPOBaHUU
Hayk. [lepeuncnsrs
COBPEMEHHOI HaydHOH paz’;((enm %I/IOHOI‘I/IH B qu)pOBHX Y4HUTECIIA,
gapmm,l mupa. Cuctema | BHe ¢ OGbeKTAMIL 06paSOBaTeJILH MIPUBJICYCHUIO X
HOJIOTHYECKUX HaYK. e — BIX PECYPCOB BHMMAaHHUS K
Aemoncmpauuu: HasbiBatb hool o0cyX1aeMoi Ha
TTopmpemui: Y. (SC 00l- Y.

Hapsumn, I'. Mengens, H.
K. Kosnb1os, Jx.
Yorcon u @. Kpuk.
Tabauysl u cxembl:
«MeTo/Ipl TO3HAHHUS
JKHBOI IPHPOIBDY
MeTo/b!I TO3HAHUS
JKUBOH NPHPOJIBI
(HabmnrosieHue,
9KCIEPUMEHT, OIHCAHUE,
H3MepeHue,
KIIaccudukanys,
MOJICTTUPOBAHUE,
CTaTHCTUYECKas
00paboTKa JaHHBIX).
Memoncmpayuu:
Taonuust u cxemor:
«Memoowt noznanus
HCUBOUL RPUPOOBL).
Jlabopamopnuie u
npakmuueckue
padomui:
Ilpakmuueckan
padoma Ne 1.
«Hcnonvzosanue

BaXKHeHIMe oTpaciu
OHOJIOTMYECKUX 3HAHUHN 1
3aJa4M, CTOSIIUE TIepe]]
ouonorueit XXI B.
PackpsiBath conepkanue
TEPMUHOB U HOHATHIL:
HaYYHBIH METOJI, METOJIBI
HCCIICIOBAHUSI.
XapakTepu3oBaTh
OCHOBHBIE METOIbI
TO3HAHUS KUBOU
MIPUPOJIBL: HAOIIOICHHE,
9KCIIEPUMEHT, OINICaHUe,
H3MepeHue,
KJIaccudukanys,
MOJICTTUPOBAHUE,
CTaTHCTUYECKAs
00paboTKa TaHHBIX

collection.edu.ru
)
oubIHnoTeKa
POIII.

Enunas
KOJUJICKIIUA

U POBBIX
o0pazoBarensH
BIX PECypCOB
(school-
collection.edu.ru
)
window.edu.ru
- EnnHOe OKHO
aocTyna K
oOpa3oBaTesibH
bIM pecypcam.

http://schoolcoll

ypoke undopmanuu,
AKTHBU3AIMU UX
MO3HABATEILHON
JIESITeITbHOCTH;
[ToGyxnenue
00yJaroImuxcst
co0II0IaTh HAa YPOKe
00IIENPUHSATHIE HOPMBI
TOBEACHUSI, IPABUJIA
00IIeHHNs CO CTapIIUMU
U CBEPCTHUKAMH,
NPUHIUIIBI y4eOHOH
JUACIUTLIMHBL U
CaMOOpTraHU3aIIH;
MPUBJICYECHHE
BHUMAaHHUA
00yJarImuxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUHM, OpraHu3aIus



http://window.edu.ru/

PA3TUYUHBIX MEM 0008
npu uzyuenuu
ouonozuueckux
00veKmos»

ection.edu.ru/

nx paboTsl ¢
MOJTy4aeMOU Ha ypoKe
COLIMAJIbHO 3HAYHUMOM
nHpOpManuei;
BKIIIOUEHUE B YPOK
WUTPOBBIX POLEAYD C
LIeJbI0 TOAAEPKAHUS
MOTHBAIIH
oOyJaromuxcs K
[I0JIYYEHHUIO 3HAHUH,
HaJIa)XUBAHUIO
MTO3UTHUBHBIX
MEKITTIHOCTHBIX
OTHOILIEHUH B KJ1acce

JKuBbIE CHUCTEMbI M HX
OpraHM3aIus

JKuble cucTeMBbl
(6uocucTeMsl) Kak
MpeIMeT H3ydeHHs
6uosoruu. OTin4ne
JKMBBIX CUCTEM OT
HEOpPTraHUYeCKOH
npupoxsl. CBoiicTBa
OHOCHCTEM U UX
pasHoobpasue.
YpoBHU OpraHu3anun
Orocucrem:
MOJIEKYJISIPHBIH,
OpTaHOUJHO-
KJIETOYHBIH,
OpraHU3MEeHHBbIH,
MOMYJISLUOHHO -
BHI0BOH, DKOCUCTEMHBIIN
(OMO-reOLIEHOTHYECKHIA),
OroCcQepHbIi.
Hayxkwu, uzyuyatomue
OHOCHCTEMBI Ha Pa3HBIX
YPOBHSX OpraHH3aLIH.
[Memoncmpayuu:
Tabauysl u cxemul:
«OCHOBHBIE IIPU3HAKH
JKU3HI», «Y POBHU
OpraHHU3alMU KUBOM
TIPUPOBI».
Mogens monekynsl JJHK

PackpbIBaTh comeprkanue
TEPMHMHOB Y OHSTHIA:
cucTeMa, OHoIornIecKas
CHCTEMa, DIIEMEHTHI
CHCTEMBI, CTPYKTypa
OHOCHCTEMBI, CBOICTBA
JKUBBIX CHCTEM, OOMEH
BEIIIECTB, PA3MHOXEHHE,
pocT, pa3BUTHE,
HACJIe/ICTBEHHOCT,
H3MCHYHBOCTb,
Pa3apakuMoCTh,
9HEPro3aBHCHMOCTb,
YPOBHHU OpraHM3aLMH
JKHU3HH (OHOCHCTEM).
XapakTepu3oBaTh
MPHHIUIB] OpraHU3ax
OHOCHCTEM: OTKPBITOCTS,
BBEICOKAst
YHOPSIIOYEHHOCTS,
CcaMOpeTyJIIIHs,
HePapXUIHOCTb.
Ilepeuncnats
YHUBEpCalbHBIE CBOHCTBA
JKHBOTO: €ANHCTBO
XUMHYECKOTr0 COCTaBa,
Ppa3npaXxuMocTb,
JBIDKEHUE, TOMEOCTa3,
POCT U pa3BHUTHE,
HACJIeICTBEHHOCTD,
HN3MEHYHBOCTB, BOJIOLHS
(npucnocodieHue K
HM3MEHSIOIIIMCS
ycnosusm). IIpuBoauTs
pUMepsl OHOCUCTEM
PasHOTO ypOBHS
OpraHU3alHd U
CpaBHUBATH MPOSIBICHUS
CBOICTB MBOTO Ha
Pa3HBIX YPOBHSIX.
XapakTepu3oBaTh
OCHOBHBIE MPOLECCHI,
MPOTEKAIONINE B
OurocucTemax: oOMeH
BEIIIECTB H NIPEBpAICHUE
9HEpPIUH,
CaMOBOCIIPOU3BE/ICHHUE,

CaMOpETYJIAIINS, Pa3BUTHE.

CobiroaTh paBuiIa
OEepeKHOTO OTHOLICHHS K
JKUBOM TIpupoie

DIIeKTPOHHBIN
o0Opa3oBaTensH
Bl pecypc.
AynuoyueOHUK.
bubmmorexa
POUI

Enunas
KOJUTEKIIUS

(G POBBIX
o0pa3oBaTesibH
BIX PECypCOB
(school-
collection.edu.ru
)
onbmoTeKa
POIII.

Enunas
KOJUTEKIIUS

(G POBBIX
00pa3oBaTesibH
BIX PECYpPCOB
(school-
collection.edu.ru
)
window edu.ru
- Enunoe okHo
aocTyna K
oOpa3oBaTesibH
bIM pecypcam.

http://schoolcoll
ection.edu.ru/

VYcranoBnenue
JTIOBEPUTEIHHBIX
OTHOILIEHUH C
00yJaroImuMUCH,
CHOCOOCTBYIOIINX
MTO3UTHBHOMY
BOCTIPHSITUIO
00yJarOIUMHUCS
TpeboBaHuii U Mpocsd
YUUTEISA,
MPUBJICUCHHIO UX
BHUMAaHUSA K
obcyxmaeMoii Ha
ypoxe uH(pOpMaIHHy,
aKTUBU3AINH UX
MMO3HABATEIEHOM
eI TeTBHOCTH;
[ToGyxnenue
00yJaromuxcs
co0moaTh Ha YpOKe
OOIIETTPUHATHIC HOPMBI
MOBE/ICHHS, TIPaBuIIa
OOIIEHHUS CO CTapPUINMHU
U CBEpCTHHUKaMH,
MIPHUHIUITE] Y9eOHOMH
JUCTIATUTHHBL U
CcaMOOpTraHU3aIIH;
MIPHUBJICUCHUE
BHUMAaHUs
00y4Jarmuxcs K
LIEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3aLus
ux paboTHI C
MOJTyYaeMOi Ha YPOKe
COLIMAJILHO 3HAUUMOM
nHpopmanuei;
BKJIFOUEHHUE B YPOK
UTPOBBIX MPOLIEAYP C
LETIbIO MOJIJIepKAHHS
MOTHBAIUH
00yJaroImuxcs K
MOJIYYEHHUIO 3HAHUH,
HAJIa)KHBAHUIO
MTO3UTHUBHBIX
MEKITTYHOCTHBIX
OTHOIIEHUH B KJlacce



http://window.edu.ru/

XUMHYECKHA COCTaB H
CTPOCHHUE KJIETKU

XUMHYeCKUi cocTaB
KIICTKH.

XHMMHYECKHE IIEMEHTHI:
MAaKpO3JIEMEHTBHI,
MHKpPO3J1eMeHThl. Boja 1
MHHEpaIbHEIE BEIECTBA.
DyHKIMU BOJBI U
MHHEPaJIbHbIX BELIECTB
B kietke. [lognepxanue
OCMOTHYECKOro OanaHca.
[Memoncmpayuu:

Juazpammor.
«Pacrnipenenenue
XUMHYECKHX JIEMEHTOB
B HE&)KUBOH IIPUPOJIE»,
«Pacrnipenenenue
XUMHYECKUX DJIEMEHTOB
B )KHUBOU NIPUPOIEN.

Tabauywl u cxemvi:
«[lepronuueckas
TaOIUIA XUMAYECKUX
3J1eMEHTOBY, «CTpoeHHe
MOJIEKYIIBI BOIBDY
Benku. Cocras u
cTpoeHue OeNKoB.
AMMHOKHUCIIOTHI -
MOHOMEPHI OENKOB.
Hezamenumsie u
3aMEHHUMBbIE
AMHHOKHCIIOTEL.
AMUHOKHCIIOTHBIH
cocTaB. YPOBHU
CTPYKTYpBI OEIKOBO#T
MOJICKYIIBI (TIepBUYHAS,
BTOPUYHAsI, TPETUYHAS U
YeTBEepTHIHAS
CTPYKTYpa).
XUMHYECKHE CBOMCTBA
6enkoB. bruonornueckue
GbyHKIMH GENKOB.

Memoncmpayuu:

Tabauysl u cxemul:
«CTpOeHNE MOJIEKYIIBI
Oemnkay.

Ob6opyodosanue:
CBETOBOI MHKPOCKOII,
MHKPOIIPEnapars
DepMEHTEI -
Ouonornueckue
KaTaJIn3aTopHl.

Crpoenne
(epMeHTa: aKTHBHBII
LEHTp, cyOcTpaTHas
CHeU(UIHOCTS.

KodepmenTsr.
Buramunsr.

Ommuns
(epMeHTOB

oT
HEOPTraHMYECKHX
KaTaJInu3aTopOB.
Jemoncmpayuu:

Tabauywl u cxemvl:
«Crpoenue pepmeHTay.

Ob6opyodosanue:
00opyHoBaHHe IS
MIPOBEICHUS
HaOJII0ICHHIA,
H3MEpPEHHIA,
9KCIIEPHMEHTOB.

Jlabopamopnuvie u
npakmuueckue
padome:

JlaboparopHas
pa6ota Ne 1. «3yuyeHue
KaTaJINTUYECKOi
AKTUBHOCTH (DepPMEHTOB
(Ha pEMepe aMUIIa3bI
WM KaTaJiasbl)»

PackpbiBaTh conepxanue
TEPMHUHOB U TTOHSTHIA:
9JIEMEHTHI-OHOTeHBI,
MAaKpO3JIEMEHTBHI,
MHKPODJIEMEHTHI;
MUHEpaJbHbIC BEIIECTBA,
MOJIEKyJ1a BOZBI KaKk
JIMIIOJTb, BOJOPO/IHBIE
CBSI3H; THAPO(DHIIBHBIC 1
ruapodoOHbIe BelIecTBa.
Jloka3bIBaTh
€IHCTBO 3JIEMEHTHOTO
COCTaBa KaK OfIHO U3
CBOWCTB )KUBOT0.

Pacnpe):[ensth XUMHUYCCKUEC

9JIEMEHTBI 110 TPYIIIaM B
3aBUCHMOCTH OT
KOJINYECTBEHHOTO
MPEeICTaBUTENICTBA B
OpraHusMe;
XapaKkTepu30BaTh POJib
OTJEJIbHBIX JIEMEHTOB.
BrIABISTH CBS3b
MEXKIy COCTaBOM,
CTPOCHHEM MOJIEKYJIbI
XMMHYECKOTO COCTUHEHHUS
" ero QyHKUUSAMHU B
KJIeTKePacKpbIBaTh
CofiepyKaHUE TEPMUHOB 1
MOHSTHI: OEJIKH,
MOJIMMEPBI, MOHOMEPHI,
AMHHOKHCIIOTHI,
MENTUIHAS CBSI3b,
TOJIMIICTITH],
JCHATYPALHs.
XapaxkTepu3oBath OCIKH
KaK KJIaCC OPTaHUYECKHUX
COCIMHEHUI;
KIIACCU(UINPOBATH UX IO

CTPOEHHIO (TIIOOYISIPHBIE 1

bubpuIspHBIE OSIKH),
MIePEINCTIATE U

XapaKTepH30BaTh (QYHKIUN

OenkoB PackpbiBaTh
coziepKaHNe TEPMHUHOB 1
TIOHSATHH: (PEPMEHTEL,
AKTHUBHBIN LIEHTP,
cyOcTpaTHast
CHeU(pUIHOCTS,
Ko(epMeHTBI, OeNTKu-
AKTHBAaTOPHI M OEIKH-
HHTHOUTOPBL.
Vka3bIBaTh OTAMYUSA
(epMeHTOB OT
HEOPTaHMIECKHX
KaTaJIM3aTopOB.
OOBACHATB POIb
(epMeHTOB B
(YHKIIMOHUPOBAaHUU
JKHUBBIX CHCTEM, B
MIPOMBIIUICHHOCTH, B
MEHIHHE, B
MTOBCE/IHEBHOM JKH3HU
yenoBekaPackpriBaTh
cofiep)KaHHE TEPMHUHOB U
TIOHSTHH: YTIIEBOABI,
MOHOCaXapH/Ibl,
Jcaxapuibl,
TOJICAaXapu/Ibl, TIIFOKO3a,
pubo3a, 1e30kcnprodosa,
caxaposa, J1aKTo3a,
MaibTO3a, NEJLTI0I03a
(xkeTuarka), Kpaxmal,
[JINKOTCH; JIMIIHBL,
TPHUIITULEPUIBI (KUPBI,
Macina), Gochoaunuasl,
CTEpPOU/IBL.
XapakTepu30BaTh
YTIIEBOJIbI, JIMTUJIBI KaK

ONeKTPOHHBIN
o0pa3oBaTeibH
BII pecypc.
AynuoyueOHUK.
bubmmoreka
POII

Enunas
KOJUTCKIIUS
TA(QPOBBIX
o0Opa3oBaTesbH
BIX PECypCOB
(school-
collection.edu.ru
)
oubmmoreka
POIIL.

Enunas
KOJUTECKIIUS

(G POBBIX
o0pa3oBaTesibH
BIX PECypCOB
(school-
collection.edu.ru
)
window .edu.ru
- Enunoe okHoO
aocTyna K
o0pa3oBaTejbH
BIM pecypcam.

http://schoolcoll
ection.edu.ru/

VYcraHoBnieHue
JIOBEPUTETBHBIX
OTHOIIICHHH C
00yJaromuMucH,
CHOCOOCTBYIOIINX
MTO3UTHBHOMY
BOCTIPHSITHIO
00yJaroIUMHUCS
TpeboBaHuii U npocsd
YUUTEII,
MIPUBJICUCHUIO UX
BHHMaHHUS K
o0cyxnaeMoii Ha
ypoxe uH(pOopMaIny,
aKTUBU3AIUU UX
T03HABATEIHHOMN
JIeSITEIIbHOCTH,
[obyxnenne
oOygaromuxcs
co0JIo1aTh Ha ypoKe
OOILIENPUHSATHIE HOPMBI
MOBEICHHUS, TIPABUIIA
00IIeHHUs CO CTapIIUMU
U CBEPCTHUKAMH,
TIPUHIUITE] YIeOHOH
JIHUCLMIUINHBL U
CaMOOpTaHU3aIIH;
MIPUBJICUCHNE
BHUMAaHUS
oOyJaromuxcs K
[IEHHOCTHOMY aCIIEKTy
H3y4YaeMbIX Ha ypOKax
SIBJICHUM, OpraHU3aLMs
ux paboTsI C
[10JIy4aeMO# Ha ypoke
COLIMATFHO 3HAYUMOU
nHpOpManuel;
BKJIIOYCHHUE B YPOK
UTPOBBIX MPOIIEAYP C
LEJTBIO TOICPIKaHHS
MOTHBAIIMH
oOyJaromuxcs K
MTONYICHUIO 3HAHWM,
HaJIa)KUBAHHIO
MTO3UTUBHBIX
MEXJTMIHOCTHBIX
OTHOIIICHHUH B KJIacce



http://window.edu.ru/

YrneBonpl:
MOHOCaXapHbl
(riroxo3a, pubo3a u
Jie30Kkcupro03a),
Jcaxapu/ibl (caxaposa,
JIaKTO3a) U

oI CaXapyIbl
(kpaxmai, IJIMKOTeH,
L[eIUII0N03a).

Buonorunueckue
(bYHKLIUH yIIIEBOIOB.
Jlunuaer:
TPUTIIHLEPUABL,
tbochonunumasl,
CTEePOU/IBL.

I' uapodunpro-
ruapodoOHbIe CBOMCTBA.
Buonornueckue
(bYHKLIUH THIHIOB.

CpaBHeHue
YIJIEBOJIOB, OCJIKOB M
JIMITHI0B KaK
HCTOYHHKOB DHEPIHH.

[Memoncmpayuu:

Tabauywl u cxemoi:
«YTIEBOIBI,

«JIuru ey,

Ob6opydosanue:
obopynoBaHue Jyis
MIPOBEICHUS
HaOJIIOEHMIA,
HU3MEPEHUI,
sKkcriepuMeHToBHyKIenn
oBsle kuciotsl: THK n
PHK. Hykneorus! -
MOHOMEPBI
HYKJICHHOBBIX KHCJIOT.
Crpoenue u GyHKIMU
JHK. Crpoenne u
¢yaxoum PHK. AT®:
CTpoeHHE U QYHKIIUH.

[Memoncmpavyuu:

Iopmpembr.: JIxk.
Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®pankmmn.

Tabauysl u cxemul:
«Hyxnennosbie
xucnotsr; JTHK»,
«buocuHTe3 Oernkay,
«CTpoeHUE MOJIEKYJIbI
ATD».

Ob6opyodoganue:
CBETOBOI MUKPOCKOTI,
MHKPOIIpEerapaTsl
Huronorus - Hayka o
kierke. Kinerounas
TEOopHs - IPUMEP
B3aUMOJIEUCTBHS HIEH U
(haxKToOB B HAYYHOM
MO3HAHUU. MeToxbI
H3YYCHUS KICTKH.

Memoncmpayuu:

ITopmpemut:

A. JleBenryx, P.
T'yk, T. llIBann, M.
Ineitnen, K. bap, P.
BupxoB. O6opydosanue:
CBETOBOI MUKPOCKOTI,
MHKPOIIpenaparsl
PaCTHTENBHEIX,
JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK;
PUCYHKH C
MHKpO(oTorpadusiMu
KJIETOK, TIOJTyYEHHBIE C
TIOMOLIBIO CBETOBOTO U
JNIEKTPOHHOTO
MuKpockomna Kierka xak
1LIeJIOCTHAs XKUBAs

KJIacC OPraHMYeCKUX
COEIMHEHUH.
Krnaccudunuposats
YIJIEBOJbI H JIMIU/IBI IO
CTPOCHHIO; EPEUNCIIATh
(YHKIUH yIIEBOJOB U
JIMIHJIOB.

CxemaTuyecku
n300paxkaTh CTPOCHHE
MOJICKYII YTIICBOJIOB,
JnuaoBPackpeiBaTh
coiep)KaHue TEPMHUHOB U
MOHATHH:
JIe30KCUPUOOHYKIIEHHOBAS
xucnota (JJHK),
PpHOOHYKIIEHHOBAsI KHCIIOTA
(PHK), nyxneotus,
MIOTUHYKIICOTUIHAS LIeTIh
(nonMHyKJIE0TUN),
KOMILIEMEHTAPHOCTb,
¢ynxmyn IHK (xpanenue
U nepegaya
HACJIeICTBEHHOU
nudopmanyn); Buasl PHK
(uudopmanronHasi,
TPaHCIOpPTHa,
pubocomabHast);
aneHo3uHTpUdOChaT
(AT®), makpospruyeckas
CBsI3b. XapaKTepU3UpOBaTh
HYKJICHHOBBIE KHCIIOTBI
KaK XUMHYECKHE
COCIIMHEHNS ¥ HOCUTEIH
HaCJIeJICTBEHHOU
nHdopManHu.

OrMeuaThb
0COOEHHOCTH CTPOCHHUS
MOJIEKYJT HYKJICHHOBBIX
kucnot (JIHK, PHK) u
ATO.

CxemaTuuecku
N300paxkaTh CTPOCHHE
HYKJICOTHJIOB, MOJIEKYJT
HYKJICHHOBBIX KHCJIOT,
AT® PackpeiBaTh
cofiep)kKaHue TEPMUHOB 1
TMOHATHUHI: KJIeTKa,
LUTOJIOTHUS; PACKPHIBATh
COJIepIKaHUE TTOTOKEHUIT
KJIETOYHOM TEOpHH.
Iepeuncnars u
XapaKTeph30BaTh
OCHOBHBIC METO/IBI
H3YYCHUS KICTKU:
(IpUrOTOBIIEHUE CPE3OB,
OKpalllUBaHHUE,
MHKPOCKOITPOBaHHE,
LHEeHTpH(YTHPOBaHHE,
KyJIbTHBUPOBAHUE KICTOK
" TKaHel) PackpeiBath
coziep)KaHue TEPMHHOB U
TIOHSTHH: KJIETKU
(aykapuoTuueckas,
MIPOKAPHOTHYECKAs ),
UIa3MaTHYecKast
MeMOpaHa (IIa3maiemMma),
TTIMKOKAJIUKC, TPAHCIIOPT
BEIIECTB (MTACCUBHBIN,
AKTHBHBIN), SHIOLUTO3
(barormTo3, muHOIUTO3),
9K30LUTO3, KICTOYHASL
CTEHKa, HYKJICOUI.

CpaBHUBATh MEXIY
€000l YyKapHOTHIECKHE U
MPOKAPHOTHYECKHE
KJICTKH; OTMEYaTh
CXOZCTBO U Pa3IINIUs B
CTPOCHHU KIETOK
OaKTepHil, JKUBOTHBIX,




cucrema. Obmue
MIPU3HAKH KJIETOK:
3aMKHYTasi HapyKHast
MeMOpaHa, MOJICKYJIbI
JIHK kak reHetuueckuit
ammapar, CucTeMa
cuHTe3a 6enka. THIibl
KIIETOK:
JyKapHOTHYECKas U
MIPOKAPHOTHYECKAs.
OCOoOEHHOCTH CTPOCHHS
MIPOKAPHOTHYECKOH
KIIETKH.

Knerounas crenka
Oakrepuil. CTpoeHue
3YKapUOTHYECKOM
kieTkd. OCHOBHBIE
OTJINYHS PACTUTENHHOH,
JKMBOTHOM U rpuOHOM
kietku. [ToBepxHOCTHBIE
CTPYKTYpBI - KJICTOUHAs
CTEHKa, ITIMKOKAIIMKC, HX
GbyHKIHN.

IIna3maTnueckast
MeMOpaHa, ee CBOHCTBa
" QyHKLUH.
Jlemoncmpayuu:

Iopmpempi: A.
JleBenryk, P. I'yk,

T. llIBann, M.
IIneiinen, K. Bop,

P. Bupxos.

Tabnuybvl u cxembl:
«Crpoenue
3YKapUOTHYECKOH
KIeTKn», «CTpoeHue
JKHBOTHOH KJIETKIY,
«CtpoeHue
PaCTHTENBHON KIIETKH,
«Crpoenue
TPOKAPHOTHUYECKON
KIIETKHY.

Ob6opyodoganue:
CBETOBOI MUKPOCKOTI,
MHKPOIIpEeNapaTsl
PaCTHTENBHEIX,
JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK
Iuroruazma u ee
OpraHOUJBL.
OnrOMeMOpaHHbIE
OpraHOUJIBI KIETKH:
OIIC, anmapat I'onbky,
JI30COMBL.
TTomyaBTOHOMHBIE
OpraHOUBI KIETKHU:
MHTOXOHJIPHUH,
TUIACTHIBL.

IIpoucxoxxnenue
MUTOXOHJIPUH U
mactua. Bugst
IUIACTHI.

Hemem6pannbie
OpraHOUBI KICTKHU:
pUOOCOMBI, KJIETOYHBII
LEHTP, LIEHTPHOIIH,
PECHHYKH, JKTYTHKH.
DyHKIIUU OPraHOUI0B
KJIeTKH. Brirouenus.

SAnpo -
PeryJisTOpHbII LEHTp
kieTku. CTpoeHue aapa:
saepHast 000I0uKa,
KapHoIlIa3Ma,
XPOMATHUH, SAPBILIKO.
Xpomocomsl. TpaHncnopt
BEIECTB B KIICTKE.

[Memoncmpavuu:

Tlopmpemut: A.

pacteHuit u
rpuboBPackpsiBaTh
coiep)kaHue TEPMHUHOB U
MOHATHUI: IUTOILIa3Ma,
OpraHoOUIbI,
9HJOIIa3MaTHIECKast CeTh
(OI1C), anmapar I
OJIbJIKH, JIN30COMBI,
BaKyO0JIb, MUTOXOHPHH,
TUIACTU/bI (XJIOPOILIACTBI,
XPOMOILIACTBI,
JIEHKOIIACTEI), PHOOCOMBI,
MHKPOTPYOOUKH,
KJIETOYHBIN LIEHTP
(meHTpOCOMa), PECHHYKH,
KT'YTHKH, BKIIIOYCHUS,
PO, siiepHast 000JI0YKa,
KapHoIlIa3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.
OnuceiBaTh
CTpOCHHE
9YKapUOTHYECKOU KIIETKU
10 U300paKEHUSIM 1 Ha
MHKpOIIpenaparax;
KJIacCU(pUIUPOBATH
OpraHOU/IbIB 3aBUCUMOCTH
OT 0COOEHHOCTEH HX
CTPOCHHUS
(onHOMEMOpaHHbIE,
IBYyMeMOpaHHBIE,
HeMeMOpaHHBIE);
OIMCHIBATh (hyHKIIHN
Ka)KI0TO OpraHousa B
KIIETKe.
XapakTepu3oBaTth
KIIETOYHOE AP0 KaK MECTO
XpaHEeHHs, epefadn
(ynBoeHHE XpOMOCOM) U
peanu3anuu
(TpaHCKpHIIIIHS)
HacCJIeICTBEHHON
HH(OpPMALH KIETKH.
Ilepeuncnare u
OITMCHIBATh KOMIOHEHTBI
siIpa ¥ MX (pyHKIHH;
CxeMaTHYHO H300paxkaTh
CTPOCHUE PACTUTENILHON 1
JKMBOTHOM KIIETKH.
OOBICHATD
6uoI0orH4ecKoe 3HaUCHUEe
TPaHCIIOPTA BEILIEeCTB B
KIIeTKE




JleBenryk, P. I'yxk, T.
IlIBanu, M. lIneiineH,
K. Bap, P. Bupxos.

Tabauywl u cxemvi:
«CrtpoeHue
9YKapHOTHIECKOH
KieTkny, «Ctpoenue
JKHUBOTHOM KIICTKI,
«Ctpoenue
PAaCTUTENILHOM KIETKI»,
«CrtpoeHue
MIPOKAPHOTHYECKOH
KieTkny, «Ctpoenue
Spa KICTKI.

Ob6opyodosanue:
CBETOBOI MUKPOCKOII,
MHKpOIIpenapaTsl
PaCTUTENBHBIX 1
KUBOTHBIX KJIETOK.

Jlabopamopnuie u
npakmuueckue
padome:
JlabopaTopHas padora
Ne 2. «zyuenue
CTPOCHHUS KIIETOK
pacTeHuit, )KUBOTHBIX U
OakTepuii moj
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOIIpenaparax u ux
OIIICAHUE)

}KPIBHGI[C}ITGIILHOCTI)
KJICTKA

OOMeH BEIIECTB,
I METabO0IIH3M.
AccuMHIIALIS
(rmactuyeckuit OOMeH) u
JIMCCUMMIISIIAS
(aHepreTuueckuit
00MEH) - JIBE CTOPOHBI
€IMHOTO Iporecca
Metabonusma. Ponb
3aKOHOB COXpPaHCHUs
BEI[ECTBA U YHEPTUH B
MOHUMaHUH
Metabonu3ma. Tursl
0o0OMeHa BEIeCTB:
aBTOTPODHBIA 1
rereporpodHsIit. Ponb
(epMeHTOB B 0OMeHe
BEIIIECTB U
[PEBPAICHHN YHEPIUH B
kietke. DOToCHHTES.

CaetoBas 1
TEMHOBas (azbl
(otocunTe3a. Peakunu
(orocunTE3A.
D¢dpexTuBHOCTD
(orocunTE3A.

3HaueHue
(doTocuHTE3a IS KUZHH
Ha 3emute. BiusiHue
YCIIOBHH Cpelipl Ha
(hoToCHHTE3 ¥ CIOCOOBI
TOBBIILICHNS €T0
MIPOAYKTHBHOCTH y
KYJbTYpHBIX PACTCHUH.

XeMOCHHTE3.
X eMOCHHTE3UPYIOIIHEe
OakTepun. 3HaYeHHE
XEMOCHHTE3a JUIS )KU3HU
Ha 3emue.

Memoncmpayuu:

Ilopmpemur: K. A.
Tumupszes. Tabruywr u
cxembl: «XIJIOPOILIACTY,
«®DotocuHTE3)
DHepreTuueckuii 0OMeH
B KJICTKE.

Pacmenenue
BEIIECTB, BBIICICHHE U

PackpeiBaTh
coziep)kaHue TEPMHHOB U
MOHATUI: 00OMEH BEILECTB
U IPEBPAILCHHUE SHEPTUH
(mMerabonmsm),
ACCHUMMIISLIHS,
IUIACTHYECKHI OOMEH,
JIMCCUMMIISIIIHS,
SHEPreTUYecKuii 0OMeH,
(dorocunTes, Goronus,
¢dochoprmposanue,
MEPEeHOCYHK HPOTOHOB,
XEMOCHHTE3.

OnuceBaTh
(hoTOCHHTE3, MPOIIECCHI,
TPOTEKAIOIUE B CBETOBOM
1 TeMHOBOH (aze.

BrisBsaTe
PHYUHHO-CIIC/ICTBEHHBIC
CBSI3H MEXIY
TOTJIOIIEHUEM CONIHEYHOH
SHEPrUH XJIOPODUIIIOM 1
cuHTe30M Monekyn AT®.

CpaBHHUBaTh
HCXOJIHBIC BELIECTBA,
KOHEYHBIE MPOIYKTHI U
YCIIOBUSI IPOTEKAHHS
peaxIuii CBeToBOH U
TEMHOBOH (pa3bl
(orocunTesa; CpaBHHBATH
(hOTOCHHTE3 1 XEMOCHHTE3.
OreHnBaTh 3HAYCHUE
(oTocuHTE32 U
XEMOCHHTE3a JULsl XKU3HH
Ha 3emne PackpeiBath
coziep)kaHue TEPMHHOB U
TIOHSATHUI: SHEPreTHUECKUi
00MEH, TTHKOJIN3,
MOJIOYHOKHCIIOE
OpoJKeHHe, CITUPTOBOE
OpoxeHue, OHONOrHIecKoe
OKHCIICHHE, KIIETOYHOE
IbIXaHHUE, JTHUCCHMHIIILIS,
(epMeHT.
XapakTepu3oBaTh OOMEH
BCIIECTB H NIPEBPAICHUE
9Hepruu (MeTaboamu3M) Kak
OJIHO MX CBOWCTB JKHBOTO.

ONeKTPOHHBIN
o0pa3oBaTesibH
BIi1 pecypc.
Aynnoy4yeOHUK.
bubnuoreka
POII

Enunas
KOJUICKIIUS

UG POBBIX
o0Opa3oBaTenbH
BIX PECYpPCOB
(school-
collection.edu.ru
)
OoubIMoTEKA
POIII.

Enunas
KOJUICKIIUS

UG POBBIX
o0Opa3oBaTenbH
BIX PECYpPCOB
(school-
collection.edu.ru
)
- Enunoe okHo
aocTyma K
o0pa3oBaTejbH
bIM pecypcam.

http://schoolcoll
ection.edu.ru/

VYcraHoBneHue
JTIOBEPUTEIHHBIX
OTHOILIEHUI C
00yYarOIUMUCH,
CHOCOOCTBYIOIINX
MO3UTHUBHOMY
BOCITPUSTHIO
00yJarOIUMUCS
TpeOoBaHUI U IPOCHO
YUUTENS,
MPUBJICYECHHIO UX
BHUMAaHHS K
o0cyxaeMoii Ha
ypoke uH(popManuy,
AKTUBU3AIHH UX
[103HABATENbHOMN
JIESITeIIbHOCTH;
[oOyxneHue
oOygaromuxcs
co0ITI0/1aTh Ha YPOKe
OOIICTIPUHATHIC HOPMBI
MOBEICHHUS, TIPABUIIA
OOIIEHNS CO CTAPUTUMH
U CBEPCTHHUKAMH,
MIPUHIUIEI Y9eOHOMH
JMUCIUATUTAHBI U
CaMOOPTraHU3aIIH;
MIPHUBJICUCHHUE
BHUMAHHS
00yJaroImuxcs K
LEHHOCTHOMY aCIICKTy
M3yYaeMbIX Ha YPOKax
SIBIICHHIA, OPTraHU3aIHs
nx paboTsl ¢
MOJTy4aeMOU Ha ypoKe
COLIMAJILHO 3HAYUMOM
nHpopManuei;

BKJIFOYCHUEC B YPOK



http://window.edu.ru/

AKKyMyJIHpOBaHHE
9HEPTUH B KIICTKE.
Drarnbl 3HEPreTHYECKOr0
obmeHa. [nkosms.
Bpoxxenue u ero BUmpl.
Kucnopoanoe
OKHCJICHHE, WIIH
KJIETOYHOE JIbIXaHHE.
OKHCIUTENBHOE
tbochopunupoBanue.
Db dexTuBHOCTD
9HEPreTHYECKOTO
obOMeHa.

[Memoncmpayuu:

Tabauysl u cxemol:
«Turbl nUTaHUSY,
«MeTaboau3m»,
«MHUTOXOHIPHS,
«OHepreTuyecKuin
obmen» Peakiu
MaTPUYHOTO CHHTE3a.

T enernueckas
urdopmanus u JJTHK.
Peanuzanus
TeHETHYECKOM
HH(OPMALIHHU B KIIETKE.
I" enernueckuii Kox u
€ro CBOMCTBA.
Tpanckpumnuus -
MaTpPUYHBINA CHHTE3
PHK. Tpaucnsms -
OuocuHTe3 OeKa.
DTarsl TPAHCISLUH.
Konuposanue
aMUHOKHCIIOT. Poib
pubocoM B OHOCHHTE3e
Oenka.

[emoncmpayuu:

Ilopmpemuvr: HK.
Konbros.

Tabauywl u cxemol:

«Crpoenne JJHK»,
«Ctpoenue u
(YHKIIMOHUpPOBaHHE
reHay», «CuHTE3 Oenkay,
«Permuxars JTHK»,
«["eHeTHUECKUI KOI.
Ob6opyodoganue:
MOJIEITH- aIIUTIKAIHN
«Ynsoenune [IHK u
TPaHCKPHUITIIHS»,
«brocunTe3 Genka»
Hexnerounsie Gpopmbl
JKU3HH - BUPYCBIL.
VicTopust OTKPBITHS
Bupycos (/1. U.
MBaHOBCKHIA).
OcOOeHHOCTH CTPOCHHUS
1 KU3HEHHOTO UK
BUpycoB. bakreprnogaru.
Bonesnu pacrenuii,
JKUBOTHBIX U YEJIOBEKa,
BEI3BIBAEMbIE BUPYCAMH.
Bupyc
uMMyHoeduImTa
yenoreka (BUY) -
Bo30yaurens CITH/a.
ObpatHas
TPaHCKPUIIIHS,
peBepTasa U HHTErpasa.
Tpodunakrika
pacipocTpaHeHust
BUPYCHBIX 3a00JICBaHMUIA.
Jemoncmpayuu:
Tlopmpemui: 1. U.
WsanoBckuit. Tabauywl u
cxemvl: «Bupycsi»,
«bakxTepuodarm»;
«CrpoeHue u

Ilepeuncaars
0COOCHHOCTH
[UIACTHYECKOTO 1
9HEPreTUYECKOro oOMeHa
B KJICTKE; YCTaHABIIMBATh

B3aUMOCBSA3b MEXKY HUMHU.

Paznuyath THIb
oOMeHa BElIECTB B KIIETKE!
aBTOTPOGHEIH U
reTepoTpOdHBIii.

OnuceIBaTh 3TaIbl
9HEPreTUYecKoro oOMeHa
(IIOATOTOBUTEINBHBIH,
GECKHCIOPOIHBIH,
KHCIIOPOIHBIN) U
CpaBHUBATh UX MEKILY
coboii. XapakTepr3oBaTh
peaKuyy IIMKOJIN3a,
OpOXKEHHsI, KIIETOYHOIO
JIbIXaHUs1; BBISBIIATH
[IPHYUHHO-CIICICTBEHHBIE
CBSI3U MEXK/LY ITTHKOJIN30M,
KJICTOYHBIM JBIXaHHEM U
cUHTEe30M Mojekyl ATO.
CpaBHUBaTh
3¢ HeKTHBHOCT
0GECKUCIOPOIHOTO U
KHCIIOPOIHOTO TAIIOB
PackpsiBaTh copepxaHue
TEPMHHOB H ITOHSTHIA: TeH,
reHeTHYeCKHUil Ko,
MaTPUYHbIA CUHTE3,
TPAHCKPHUITIHS,
TPaHCIIINS, KOJIOH,
AHTHUKOJOH, pubocoma,
LEHTpaJbHas 0TMa,
MOJICKYJSIpHAs! OHOJIOTHSL.

Onpenensts
CBOICTBa TEHETHIECKOTO
KoJia (TPHUILIETHOCTb,
O/IHO3HAYHOCTb,
BEIPOXKJICHHOCTD,
YHUBEPCAIBHOCTb,
HENepeKPhIBAEMOCTb,
HETIPEPBIBHOCTE).
OnuchIBaTh ITAIbI
peanu3aiun
HaCJIeICTBEHHON
nH(POPMAINH B KIIETKE.
CpaBHHUBATh pEAKIMU
MaTpUYHOTrO CHHTE3a
morekyn PHK u Genka B
Kietke PackpbiBaTh
cofiep)kKaHue TEPMUHOB 1
MOHATUH: BUPYC,
BUPYCOJIOTHS, KaIlCH]I,
6akTeprodar, BUpyc
UMMyHoOJIeHIINTA
yenoBeka (BY),
OHKOT€HHBIEC BHPYCHI.
XapakTepu30oBaTh BUPYCHI
KaK HEKJIETOYHYIO (opMy
JKH3HU; OCOOCHHOCTH
CTPOCHHS
KU3HEESTETEHOCTH
BHPYCOB.

OnuceIBaTh )KU3HEHHbIN
LIUKJI BUPYCOB
nMMyHoOJIeHIINTA
YeJIoBeKa; pa3anyaTh Ha
pucynakax BTM ((Bupyc
TabayHO! MO3aMKH),
6akreprodar, BUY.
OOO0CHOBEIBATH U
COOITI0IaTh MEPBI

PO HIAKTHKI
pacrpocTpaHeHUst
BHPYCHBIX 3a00JICBaHHI
(pectipaTopHsIe,

UTPOBBIX IPOLEAYD C
LIETBI0 TIOJIIEPIKAHUS
MOTHBAIIUH
oOyJaromuxcs K
[I0JIYYEHHUIO 3HAHUH,
HaJaKHBaHUIO
TO3UTHUBHEIX
MEKITMYHOCTHBIX
OTHOIIICHMH B KJIacce




KU3HCHHBIH UK
supyca CIIN/a,
OakTepuodaray.
Ob6opydosanue: MOzIeNb
crpykrypsl JHK;
MarHuTHas MOZEIb-
anmkaus «CtpoeHue
KIICTKH

HKEITyJOUHOKHIICYHbIC,
KJICIIEBOH SHIIe(aIHT,
BUY-undexrms)

PazmHoxeHne
UHIUBHIYaJIbHOE
pa3BHUTHE OPTaHU3MOB

Krnerounsri muxi,
WM SKU3HEHHBIN LUK
kierku. MaTtepdasa u
muto3. Ipoueccs,
MpOTEKAIoLI1Ee B
untepdase. Pernkanus
- peaKIus MaTpUIHOTO
cunresa IHK. Ctpoenue
XpOMOCOM.
XpOMOCOMHEII Habop -
KapuOTHIL JIuruionaHelit
U TaIuyIoONIHbIH
XPOMOCOMHBIE HAOOPEI.
XpomaTupl.
IuTonoruyeckue
OCHOBBI Pa3MHOXKCHHS H
HH/IUBUyaJIbHOTO
Pa3BUTHUS OPTaHU3MOB.
JleneHue KIETKH -
muTo3. CTauu MUTO3a.
IIpoueccsl,
MIPOUCXOJIINE Ha
Pa3HbIX CTAIUAX MUTO3A.
Buonoruueckuii cMpIc
MHTO3a.
IIporpammupyemas
ru0esb KIETKH -
aTonTo3.
[Memoncmpayuu:

Tabauywl u cxemoi:
«KI1eTouHsbIi UK,
«Pemnukarms JTHK»,
«Ctpoenue
XPOMOCOMBI», « MHTO3»;
MarHUTHAast MOJIEJIb-
anrmukanus «/lenenue
KieTkn»; moxens JJTHK.

Ob6opyodosanue:
CBETOBOI MUKPOCKOII U
MHKpOIIpenapat
«Kapuokunes B Ki1eTKax
KOpeIKa JIyKay.

Jlabopamopnuuie u
npakmuueckue
padome:

Jlaboparopras
pabota Ne 3.
«Habmonenne Mmurosa B
KJIETKaX KOHYHKA
KOpeIlKa JTyKa Ha
TOTOBBIX
MHKpOIIpenaparax»
DOpMEI pa3MHOKEHHS
OpraHu3MOB: Oecrooe u
TIOJIOBOE.

Buner 6ecrionoro
Pa3MHOMKEHUS: JeeHne
HaJ[BOE ¥ TIOYKOBAHHE
OJTHO- U
MHOTOKJIETOYHBIX,
criopooOpa3oBaHue,
BEreTaTHBHOE
Pa3MHOXEHHE.

HckyccTeenHOE
KJIOHUPOBaHHE
OPTaHU3MOB, €T0
3HAYEHHE JUIS CENICKLIMU.

ITonosoe
Pa3MHOXEHHE, ero
OTJINYHS OT OECIOJIOro.

[emoncmpayuu:

PackpbIBaTh comeprkanue
TEPMHMHOB Y HOHSTHIA:
KJIETOYHBIN IMKII,
uHTepdasa,
penymuKanus,
XpOMOCOMa, KapUOTHII,
TaIuIOUAHBIN, TUIUIOUIHBII
XPOMOCOMHBIIT Habop,
XpOMaTHU/Ibl; MUTO3 €r0
cTaguu: mpodasa,
Mmeradasa, aHadasa,
tenodasa.
OnucheIBaTh KU3HEHHBIH
LUKJI KJI€TKHU; HePeurcIsiTh
U XapaKTepU30BaTh
MIEPHOJBI KJIICTOYHOTO
LUKJIA, CPABHUBATh UX
MEX1y CO0Oi.
OnuceIBaTh CTPOCHHE
XpPOMOCOM, KAPUOTHUIIOB
OpraHu3MOB, CPABHUBATh
XPOMOCOMHBIE Ha0OPHI
kierok. CpaBHUBATh
CTaauH MUTO3a.
Paznuyate Ha
MHKpOIIpenapaTax H
PHCYHKAX CTaJH{ MHUTO3a.
PackpeiBaTh
OHOJIOTHYECKHUH CMBICIT
MuTo3a PackpbiBaTh
cofiep)KaHue TEPMUHOB 1
TIOHSTHUI: pa3MHOXKEHUE,
KIJIOH, IIOJIOBBIE KJIE€TKU
(ramersl), sLIEKIIeTKA,
CIIepPMAaTO30H ], 3Ur0Ta,
JelleHue Ha/IBoe,
MI0YKOBAHUE, CIIOPYIISLHS,
(parmeHTanus,
BEreTaTHBHOE
pa3MHOXKEHHE, CEMEHHOE
pa3MHOXKEHHE, OIbIICHHUE,
JIBOMHOE OIJIOOTBOPEHUE,
TIOJIOBBIE KEINE3bI,
CeMEeHHUKH, SIMYHHUKH,
OILIOZOTBOPEHUE
(HapyxHOe, BHYTpEHHEE).
Tabauywl u cxemol:
«DopMBbI pa3MHOKEHUS
OpraHu3MoB», «J{BoitHOE
OILTOZIOTBOPEHHUE Y
LBETKOBBIX PACTCHUID»,
«Jlenenue kneTku
OaKTepHI»,
«BereratuBHoe
Pa3MHOKEHHE PACTEHUI»,
«CTpOeHue MOJTOBEIX
KJIeTok» PackpbiBaTh
coziep)KaHue TEPMHHOB U
MOHATHHI: MEHO03,
KOHBIOTAIIUS XPOMOCOM,
nepekpécT (KpOCCHHIOBEP)
XPOMOCOM, TaMETHI.
XapaxkTepHu3oBaTh
Mel03 KaK criocod
KJIETOYHOTO JICJICHUS;
OIUCHIBATH MEHO03 10
CTaausIM; CPaBHUBATh
CTafuy Meio3a ¥ MUTO3a.
Pasznuuate Ha
PHCYHKaX CTaJuu Meio3a;
PacKpbIBaTh

DIIeKTPOHHBIHA
o0pazoBaTenbH
BII pecypc.
Aynnoy4ueOHUK.
bubmmorexa
POII

Enunas
KOJUTEKIUS
IUPPOBBIX
o0pa3oBaTesibH
BIX PECypCOB
(school-
collection.edu.ru
)
oubmmoreka
POIII.

Enunas
KOJUTEKIIUS

UG POBBIX
o0pa3oBaTesibH
BIX PECypCOB
(school-
collection.edu.ru
)
window edu.ru
- Exunoe okHO
aocTyna K
oOpa3oBaTesbH
bIM pecypcam.

http://schoolcoll
ection.edu.ru/

YcranoBneHue
JIOBEPUTEIBHBIX
OTHOILIEHUH C
00yJaromuMucH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHSITUIO
00yJaroIUMHUCS
TpeboBaHuii U Mpocsd
YUHUTES,
MPUBJICYCHHUIO UX
BHUMaHHS K
obcyxmaeMoii Ha
ypoke undopmanum,
AKTHBU3AIMU HX
[I03HABaTEIbHOU
JIeSITENIbHOCTH;
[ToGyxnenue
0o0yJaroImuxcs
co0JTo1aTh Ha ypoKe
OOIIENPHHSATHIE HOPMBI
MOBE/ICHHUS, TPABUIIA
OOIIIEHHUs CO CTAPITUMU
U CBEPCTHUKAMH,
MPUHIUIIBI y4eOHOH
JUACIUTIIMHBL U
CaMOOpraHU3aIlny;
MIPUBJICUCHHUE
BHUMAaHHUA
00y4Jarmuxcs K
LIEHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha ypOKax
SIBJICHUH, OpraHu3aius
uX pabOTHI C
MOJTy4aeMoii Ha ypoKe
COLIMAJIBHO 3HAYUMOI
nHpOpManuel;
BKJIIOYCHHUE B YPOK
UTPOBBIX MPOLIEAYP C
LIENBIO TTOJIePIKaHUS
MOTHUBAIIUH
00yJaroImuxcs K
MOJIYYEHHUIO 3HAHUH,
HAJIAKHUBAHUIO
ITIO3UTUBHBIX
MEXIIMYHOCTHBIX
OTHOILIEHUH B KJlacce



http://window.edu.ru/

Tabauuvt u cxemol:
«Dopmul pazmnodcenusn
0p2aHuIMoey,
«/leoitnoe
onnodomeopenue y
U6EmMKOBHIX
pacmenuiiy, «/lenenue
K1emKu 6akmepuuy,
«Bezemamuenoe
pasmuoxicenue
pacmenuiiy,
«Cmpoenue nonogvix
knemok» Meiio3.
Cmaouu meiiosa.
Ilpoueccuwi,
npoucxooaujue Ha
cmaousax meiiosa.
Iloseoenue xpomocom 6
Mmeiiose.

Kpoccunzosep.
Buonozuueckuii cmoicn
u 3HAUeHue meiio3a.

[emoncmpayuu:

Taonuuvt u
cxemol: «/lenenue
Kaemkuy, «Meiio3».

QObopyoosanue:
mooens /IHK;
MAZHUMHAA MOOeTb-
annauxayusn «/lenenue
knemku» I’
amemozenes - npoyecc
00pazoeanusn noa06wIX
KIIeMOK Y HCUBOMHBIX.
Ilonoswie rcenesol:
CeMEeHHUKU U AUYHUKU.
Oépasosanue u
paseumue noaoewvix
KIIemoK - 2amem
(cnepmamo3zoud,
AlyeKIemKa) -
cnepmamozeHes u
oozenes. Ocobennocmu
cmpoenus AlyeKIen oK
u cnepmamo3oudos.
Onnodomeopenue.
Ilapmenozenes.

[Memoncmpavyuu:

Taoauuvt u
cxemut: «lIpamoe u
Henpamoe pazeumuey,
«l'amemozenes

y
MIEKONUmMalowux u
uenogekay
Odbopyodosanue: modenn
Mmemacgpaznoi
XpOMocombl,
MUKpoOcKon,
MuKponpenapamaut
«Cnepmamo3zoudut
opobnenue,
acmpynauus,
opzanozenes.
Ilocmamopuonanvnoe
paseumue. Tunwvt
nOCMIMOPUOHANILHOZO
paseumus: npamoe, He
npamoe (MUYUHOUHOE).
Bhuanue cpeowt na
paseumue opzanuzmMos;
chaxmopul, cnocoonvle
6vi3bleAMY
6podiCcOeHHblE
ypoocmea.

Pocm u pazeumue
pacmenuit. Onmozenes
U6EMK06020 pacmenus:
cmpoeHue cemenu,

OHOJIOrYeCcKOe 3HAUCHHE
Meiio3aPackpbiBaTh
coiep)kaHue TEPMHUHOB U
MOHSATHUI: TAMETOreHE3,
CIIepMaTOreHe3, OOreHes,
CIIePMATO30HI, aKPOCOMa,
SIMLIEKJIETKA, MOJIAPHBIE
Tesbla. XapakTepu3oBaTh
0COOEHHOCTH
raMeTOreHesa y JKUBOTHBIX
U €ro CTaJiuy; IOJIOBbIC
KJIETKH JKHBOTHBIX H
OITMCHIBATH IPOLECC UX
pa3BUTHSL.

CpaBHUBATbH
CIIEpMaTOreHe3 U OOTEHE3.
OnuceiBaTh
OILIOZOTBOPEHHE,
OHOJIOTMYECKOE 3HAUCHHE
OILIOJIOTBOPEHHUS
PackpbIBaTh comeprkanue
TEPMHHOB Y OHSTHIA:
OHTOT€HE3, YMOPHOreHe3,
3UTOTa, JpOo0IIeHNeE,
GyacTomepsl, MOpyJIa,
Guactysa, GJlacToueb,
racTpyia, Helipyia,
OpraHOTeHe3;
3apO/IBILIEBbIE JTUCTKNU:
9KTOJEepMa, Me30JepMa,
JHTOZEpPMA;

OCTIMOPUOHANIBHOE
pasBHUTHE: IIPSIMOE U
HeTpsiMoe (JITYHHOYHOR);
Meramop(ho3, Meracropa,
MHKPOCIIOpa, BUIBIIEBOE
3epHO, CIICPMUH,
3apO/IBILIEBBII MEIIOK,
JIBOHHOE OIIOOTBOPEHHE.

OnpenensTs 3Tamnsl
3MOPHUOHATIBHOTO Pa3BUTHS
XOPJIOBBIX Ha CXeMax U
npernaparax U OIHCHIBATH
MPOLIECChI, IPOUCKOISIINE
Ha KaXXJIOM JTare.
CpaBHHBATH HEPUOBI
OHTOreHEe3a; MPSIMOe U
HeTpsiMoe (JINIHHOYHOE)
MOCTIMOPHOHAIBEHOE
Ppa3BHUTHE, 3aPOJIBILIN
YeroBeKa U APYrux
XOPJIOBBIX.

OOBSCHATD
OmoIorn4eckoe 3HaUCHUE
pa3BUTHS C
MeTamop(ho3oM;
OTpPHULIATENILHOE BIMSIHUE
aJIKOTOJIsI, HHKOTHHA U
JPYTUX TEPaTOreHHBIX
(hakTOpOB Ha pa3BHUTHE
3apo/IbIlIa YeIoBeKa.
OnwuckBaTh MPOLECC
JIBOMHOTO
OILTOZIOTBOPEHUS Y
1IBETKOBBIX PACTCHUI




cmaouu pazgumusi.
[Memoncmpayuu:
Taonuuvt u
cxembl: «Ocnognvie
cmaouu onmozenesay,
«IIpamoe u nenpamoe
pazeumuey, «/leoitnoe
onnodomeopenue y
U6EmMKOBHIX
pacmenuii»maeKonuma
owezon, «Aiyexnemka
MIleKonumarouiezo.
Jlabopamopnuie u
npakmuueckue
padomor:
']I r xr
Ne 4. «H3yuenue
cmpoenus noJoguix
K/1emOK Ha 20Mmo6bIX

opHas

MuKponpenapamax»
Huousuoyanvnoe
paseumue (onmozenes).

Imbpuonansnoe
passumue
(amopuozenes). Imanvt
IMOPUOHATLHO20
passumus 'y
Nn0360HOUHbIX
JHCUBOMHBIX:

HacneacTBeHHOCTb u Ipenmer u 3aga4un PackpeiBaTh cozepxanne D J'ICKTpOHHLIfI VY CcTaHOBJICHIE
TeHETHKH. TEPMHUHOB M IOHSTHIA: I'eH,

g;f::;;\];g;“ Ponp nuronoruu u T€HOM, F€HOTHII, heHoTHII, O6UP 430BaTCJIbH ﬂOBepHTeHEHLIX
9MOPHOJIOTHH B XPOMOCOMBI, aJUIENIbHBIE bIU pECYPC. OTHOMICHHIH €
CTaHOBJICHHU '€HETUKH. reHsl (ajient), Ay,Z[I/I oy COHHK. 00yJarOIUMUCH,
Bxian poccuiickux u TOMO3UT0Ta, FETEPO3UT0Ta, CIOCOOCTBYIOIIUX
3apyOeKHBIX yIEHBIX B JOMUHAHTHBIN NPH3HAK bubnnorexa HO3UTHBHOM
Pa3BUTHE TCHETUKH. (TeH), periecCUBHBII POII y
MeTo/Ibl FeHeTHKH Hpu3HAK (TeH), 4ucTas Eunas BOCIIPUATHIO
(rnbpuIoIOrHYECKHH, JIVHAS, THOPH. 00yJarImuUMuCs
[MTOTEHETHIECKHMIA, IepeuncraTs u KOJUICKIIHA TpeGoBaHuit U MPocLO
MOJIEKYIISIPHO- XapaKTepU30BaTh METOIbI I_[I/I(prBI)IX yauTens
TeHEeTHYECKUi). TeHETHKH: ’

OCHOBHBIE HGPHOTOrHYECKHif, O6pa3OBaTeHBH IIPUBJICUCHUIO UX
TEHETUYECKUE TTOHATHUS. IIUTOT€HETUYECKU, bIX PECYpCOB BHHUMAaHUA K
T" enernueckas MOHGKyII}IpHO: (School_ O6Cy)KZ[aeM0ﬁ Ha
CHMBOJIUKA, TeHEeTUYEeCKUii; .
HCTIONb3yeMas B CXeMaX | JOMUHAHTHbIE U collection.edu.ru ypoxe HHpopMaLuH,
CKpeIIUBaHUH. pelLiecCHBHbIE IPU3HAKH ) AKTUBU3ALNN I’DE
,jl]emaltcmptfuuu: pacTeHUH U KUBOTHBIX. GHOTHOTEKA IIO3HaBaTCIbHOU

opmpemur: T'. ITonws3oBatbes JIEITENILHOCTH,
Mengens, T. Mopran, H. | renerndeckoit POII. [MoGVKIeH e
. Basuios, C. C. TEPMHUHOJIOTUEN 1 Enunas YA
Yersepukos, H. B. CHUMBOJIMKOM JIJIs1 3aITUCH 06y11a10u11/1xca
Tumodee-PecoBcknii. TEHOTHITUYECKHX CXEM KOJUICKIMA co0II01aTh Ha YPOKe

060py006cmue: CKpCH_U/IBaHPIHPaCKpBIBaTL HH(prBBIX O6H.ICHPI/IH5[TBI€ HOpMBI

MOJIeNb- aNIIUKAIHsS coiepikaHHe TEPMUHOB 1 06pa3 OBaTEIbH TOBE/eHHs, IPaBHIIa
«MonoruépuaHoe TIOHATHH: MOHOTHOPHAHOE
CKpeIIVBaHKe», CKpEIIMBaHHE, BIX PECYPCOB 0OLIEHNs CO CTapLIMMK
repGapwuit «I” opox (beHoTUNHIYECKHE TPYTITIBL, (schoo|- U CBEPCTHUKAMU,
TTOCEBHOM» THOPHUIOTOT NYECKHH R OPUHLOUIOBI VUeOHOU
3aKOHOMEPHOCTH METO/I, YUCThIE JINHUY, collection.edu.ru HE CHIfIIr[J'II/IHzI U
HACJIeI0BaHUs JOMUHUPOBAHHE TCHOB )
TPU3HAKOB, (mosiHOE, HETOIHOE), window.edu.ru CaMOOpraHn3alnH,
ycTaHOBJEHHBIE I pacuierieHme B SN IIPUBJICUCHUEC
Menzenem. HOTOMCTBE. - EannHoe oxHoO BHUMAHUS
xczzﬁffHZiH%ZKOH MCTOJISI? ":[Hs:;;enmr A0CTYNA K 00yqaromuxcs K

P ' v P ' o0pasoBaTesIbH LHEHHOCTHOMY aCIHEKTY

eanHo00pas3us THOpPUIOB
TIEPBOTrO MOKOJICHUSL.
IMpasuio
JIOMHHHUPOBaHMS. 3aKOH
PpacIeruIeHUst
npu3HaKoB. I'unoresa
4HCTOTHI ramer. [lonHoe
U HENOJIHOE
JIOMUHHUPOBaHHUE.
Jemoncmpayuu:

Tlopmpemepi: T.
MeHnenb.

MeHeneM OmnbITOB 110
H3YYCHUIO HACIICIOBAHUS
OJTHOM Mapbl IPU3HAKOB Y
ropoxa MmoCeBHOTO.
PackpriBaTh
cofiep)KaHue 3aKOHOB
eanHooOpasus TuopUIoB
MEPBOro MOKOJICHHUS U
3aKOHA PaCIIEIUICHUS.
OOBACHATH THIIOTE3Y
YHCTOTHI FAMET.
3anuchIBaTh CXEMbI

bIM pecypcam.

http://schoolcoll
ection.edu.ru/

M3y4aeMbIX Ha ypoOKax
SIBIICHUH, OpraHu3amus
nx paboTsl ¢
MOJTy4aeMoW Ha ypoke
COLIMAIIBHO 3HAYMMOM
nHdopmanuei;
BKIIFOUCHHE B YPOK
UTPOBBIX POLIEAYP C



http://window.edu.ru/

Tabauywl u cxemvi:

«MoHorubpunHoe
CKpCILIMBAHUE U €T0
LIUTOTeHETHYEeCKast
OCHOBa», «3aKOH
pacCLICIUICHHS U €TO
LIUTOTeHETHYECKast
OCHOBa», «3aKOH
YHCTOTHI FAMET.

O6opyodosanue:
MO/ICIH-aITUTUKALIK
«MoHorubpugHoe
CKpeILBaHHE»,
«Henomnxnoe
JIOMHHUPOBaHHEY,
rep6apuii «I'opox
TOCEBHO»
Jurubpunaoe
CKpellIMBaHue. 3aKOH
HE3aBHCHUMOT0
HaCJICJOBaHUS
MIPU3HAKOB.
IuTorenernueckue
OCHOBBI JUTHOPHUIHOTO
CKpCIHBAHUS.
Amnanusupyroniee
CKpCIIUBaHUE.
Hcnonp3oBanue
AHATU3HPYIOLIETO
CKpPCIIMBaHUS VIS
OIpe/eIICHHs TEHOTUIIA
ocoou.

[Memoncmpayuu:

Iopmpemui: T
Menzens.

Tabauywt u cxemol:

«IurubpuHoe
CKpeLIUBaHHUe»,
«Iluronmornueckue
OCHOBBI IUTHOPHIHOTO
CKpELIUBaHH.
Ob6opydosanue: MOZIEIb-
ANIUIAKAIHS
«lurubpunHoe
CKpeIHBaHNE»
CuenneHnHoe
HacJel0BaHUe
npusHakoB. Pa6ora T.
Moprana mo
CIICITICHHOMY
HaCJIEIOBaHUIO TCHOB.
Hapymenue cuenienus
TeHOB B pe3ysbTaTe
KPOCCHHTOBEpa.
XpoMOCOMHas! TEOpHUST
HACJIeICTBEHHOCTH.

I" enernyeckue
KapThlL.

Memoncmpayuu:

ITopmpemur: T.
MopraH.

Tabnuywl u cxemol:

«Meiios», «I"
E€HETHUYECKHE KapThl
pacTeHuil, KUBOTHBIX U
YeJIoBeKay,
«B3aumopneiicteue
AJUICNBHBIX TEHOBY.
Ob6opyoosanue:
MHKpOIIpenapar
«/Ipozodunay (Hopma,
MyTanuu GopMsl
KPBUIbEB U OKPACKH
Tena), MUKPOCKOIL,
MOJIeJTb-anIIHKalUs

«ITepexpécT XxpomMocom».

Jlabopamopnvie u
npakmuueckue
pabdomer:

MOHOTHOPHAHOTO
CKpEILMBaHUs, 00BACHATH
€ro IUTOJIOTHIECKHE
OCHOBBI U pellaTh
reHeTHYEeCcKUe 3a/1a4y Ha
MOHOTHOPHITHOE
ckperuuBanuePackppiBaTh
cofiepKaHue TEPMUHOB U
MIOHATHI: TUTUOPUITHOE
CKpellUBaHue,
aHaIU3HpYIoIlEe
ckpenuBanue. ONUCHBATH
omnbIThl I'. Menzens no
H3YYEHHIO HACIIe0BaHUs
JBYX Hap NPH3HAKOB Y
ropoxa IOCEBHOTO.
PackpsiBaTh copepxaHue
3aKOHA HE3aBUCHMOTO
HacJIe/I0BaHus IPU3HAKOB.
IIpumensts
MaTeMaTHYeCKHH pacyeT ¢
MIOMOLIBIO METOa
MIEPEMHOXKEHUS
BEpPOSITHOCTEH M 3aIHCh C
TIOMOLIBIO
(heHOTUITHYECKUX
PaIMKaoB PacIlieIIIeHUs
MIPU3HAKOB y IIOTOMKOB IO
(EeHOTHUITY U TEHOTHITY.
3anuChIBaTh CXEMBI
JTUTHOPUTHOTO
CKpEIIMBaHus, O0BSICHATD
€ro IUTOJOTHYECKHE
OCHOBBI U pelarb
reHeTHYecKUe 3a/1a4l Ha
JUTHOpUIHOE
cKkpenuBannePackprIBaTh
cofiepKaHue TEPMHUHOB U
TIOHATUH: CLETUIEHHOE
HacJIeI0BaHNe IPU3HAKOB,
PeKOMOMHAIHS T€HOB,
TeHEeTHYECKHe KapThI
XPOMOCOM, MOPTaHHA.
HaspiBaTh OCHOBHBIE
TIOJIOXKEHUSI XPOMOCOMHOM
TEOPHH HACIEACTBEHHOCTH
T. Moprana; packpbIBaTh
cozepxanue padotsr T.
Moprasa 110 CIeIIIeHHOMY
HacJIeI0BaHHIO TeHOB U
MIPUYHMHBI HAPYIICHUS
CIIETIEHHST MEXK]Ty TeHaMH.
3anuchIBaTh CXEMBI
CKpeIIUBaHUs IPU
CIIEITICHHOM
HacJIeI0BaHHHU, O0BSICHATD
MIPUYHMHBI PEKOMOMHAIINI
TEHOB, ONPEACISTH YHCIIO
TPYIII CIEIICHHS TeHOB;
penaTh reHeTHIeCKHe
3a/1a4y Ha CLETUICHHOE
HacnenoBaHuePackpbIBaTh
coziep)KaHue TEPMHHOB U
TOHATHI: XPOMOCOMHBIH
Ha0o0p, ayTOCOMBI,
TIOJIOBBIE XPOMOCOMBEIL,
TOMOT'aMEeTHBI 1OJI,
reTeporaMeTHbIN Mo,
CIICIVICHHOE C ITOJIOM
HacJIeI0BaHHE IPU3HAKOB.
OOBsCHATD
LUTONOTNYECKUE OCHOBBI
XPOMOCOMHOT0 MEXaHU3Ma
oIpesieTIeH s 1oNa y
Pa3sIMYHBIX OPTaHH3MOB.
CpaBHUBaTh
3aKOHOMEPHOCTH
HacJIeI0BaHUs IPU3HAKOB,
CIICIVICHHBIX M HE

LEJIbI0 TOAACPKAHUS
MOTHBAIUU
oOyJaromuxcs K
[IOJIYYEHHUIO 3HAHUH,
HaJaKHBaHUIO
MO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHMH B KJIacce




JlaboparopHas
pabota Ne 5. «3yuyeHue
pe3yIbTaToB
MOHOTHOPHIHOTO U
JUrUOPUIHOTO
CKpCIUBAHUSI Yy
Ip0o30(GHIBI Ha TOTOBBIX
MuUKpornpenaparax» I’
€HeTHKa IoJIa.
XpoMocoMHOE
orpeieJIeHUE oA,
AYTOCOMBI U TIOJIOBBIE
Xxpomocomsl. I'
OMOraMeTHBIE 1
reTeporaMeTHsIe
OpraHU3MBl.

HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX
C 110JIOM.

[Memoncmpayuu:

Iopmpemui: T
Mennens, T. Mopras,
H.A. BaBuinos.

Tabnuybvl u cxembl:
«["eneTrka mosua,
«3aKOHOMEPHOCTH
HacJIe/IOBaHus,
CIIEIIEHHOT'O C IIOJIOMY,
«Kapuorursl yenoseka u
JKUBOTHBIX»
H3meHunBoCTh. Buabl
HU3MEHYHBOCTH:!
HEHACJIeICTBEHHAs U
HaclieCTBeHHas. Poib
cpeznsl B
HEHaCJIEICTBEHHOM
HU3MEHYHBOCTH.
XapakTepucTuka
Moan(pUKaIOHHOH
HM3MEHYHBOCTH.
Bapunanunonnsrii psag u
BapHAaI[MOHHAS KPUBAsL.
Hopma peaknyu
MIPU3HAKA.
KonnuecTBeHHBIE U
Ka4eCTBEHHBIC IPH3HAKA
U MX HOPMA PEaKIHu.
CaoiicTBa
Moan(pUKaIOHHOH
HU3MEHYHBOCTH.
Jemoncmpayuu:

Tabauysl u cxemul:
«Buzpl I3BMEHUHBOCTUY,
«MonuuKaroHHAs
HN3MEHYHBOCTE.

Jlabopamopnvie u
npakmuueckue
pabdome:

JlabopaTopHast
pabora Ne 6. «M3yuenne
MOAN(pUKAIHOHHOM
HU3MEHYHBOCTH,
MOCTPOCHUE
BapHAIIMOHHOTO psijia U
BapHallMOHHOW KPUBOID»
Hacnencreennast, wim
TeHOTUIUYeCcKast
HU3MEHYHBOCTb.
KombuHaTHBHAS
HM3MEHYHBOCTE. Meiio3 1
TI0JIOBOI1 Tpoliecc -
OCHOBa KOMOMHATHBHOU
HN3MEHYHBOCTH.
MyrarmonHast
HU3MEHYHBOCTb.

Knaccuduxarms
MYTaIHii: TeHHBIE,
XPOMOCOMHBIE,
TeHOMHBIE.

CIIEIVIEHHBIX C MOJIOM.
Pemmath reneTHuecKue
3aj1aud Ha HAacJIeZI0BaHUE
CLICTUICHHBIX C MOJIOM
npusHakoBPackpbIBaTh
coiep)KaHue TEPMHUHOB U
HOHATHH: U3MEHYHUBOCTb,
HACJIC/ICTBEHHAs
HU3MEHYHBOCTb,
HEHACJIE/ICTBEHHAs
H3MEHYHMBOCTb,
Mozau(UKaOHHAsT
U3MEHYHMBOCTb,
BapUALIMOHHBIN s,
BapHaHTa, BapUAIIHOHHAS
KpUBasi, IPU3HAK, HOPMa
peaKLHH, KOJINYECTBEHHBIC
1 Ka4eCTBEHHBIC
HPHU3HAKH.
Knaccndunuposats BUabI
HU3MEHYHBOCTH U BBISBIATH
nxbuonoruueckue
0COOEHHOCTH.
IlepeuncnsaTs cBOWCTBa
Mo dUKAIMOHHO
H3MEHYHBOCTH U
OOBSCHATH €€ 3HaUCHHUE
JUISL OPTaHU3MOB.
Paznuyats
KOJIMYECTBEHHBIE U
Ka4yeCTBEHHBIC IPU3HAKY;
CTPOUTH BapHALIMOHHBII
psiI, BapHALHOHHYIO
KPHBYIO, BBIYHUCIIT
Cpe/iHee 3HauCHHe
npu3HakaPackpeIBaTh
coziep)kaHue TEPMHHOB U
MOHATHH: HACIIEICTBEHHAS
HN3MEHYHBOCTb,
KOMOHMHATHBHAS
H3MEHYHBOCTb,
MYTaIHOHHAs
HW3MEHYHBOCTB, MyTaHT,
MYTallH1: TeHHBIC,
XPOMOCOMHBIE, TEHOMHBIE;
TIOJTUTITON TV,
AQHEYIUIOMANS, MyTareHsl.
XapakTepu3oBaTh
HACJIEICTBCHHYIO
H3MECHYHBOCTb;
(opMyHpoBaTh 3aKOH
TOMOJIOTHYIECKHX PSIJIOB B
HaCJIeICTBEHHON
n3meHunBocty H. U.
BasmiioBa 1 00BSCHSITE €ro
3Ha4eHHE 1 GHOJIOTHH U
CeJIeKIHN.
Knaccndunuposats
MYTalHH1: TeHHBIC,
XPOMOCOMHBIE, TEHOMHBIE
1 IPUBOJUTH HPUMEPHI
MyTaluii.

OOBACHATH
TIPHYHHBI
BO3HUKHOBECHUSIMYTAIHH,
poib hakTopoB-
MyTareHoB. CpaBHUBATh
BHUJIbI MyTAllNi; BBISIBISITH
TIPUYHMHBI HACJIEICTBEHHON
HM3MEHYHBOCTH, HCTOYHUKH
MYTareHOB B OKpYy>Karomien
cpene (KOCBEHHO).
XapaxkTepu3oBaTh
BHESICPHYIO
HACIICICTBEHHOCTb U
H3MEHYMBOCTBPacKphIBaTh
cofiep>kaHue TePMUHOB 1
TOHATHI: KAPHOTHII
YeJoBeKa,




Yacrora u
MPUYHHBI MyTalUi.
MyTareHHble
(akTopBL
3akoH
TOMOJIOTHYECKUX PSTIO0B
B HACJIEACTBEHHOMN
usmenuuBoct H. 1.
Basunosa. Buesinepnas
HACJIEICTBEHHOCTD 1
HU3MEHYHBOCTb.
[Memoncmpayuu:
Tlopmpemui: T'. ne
®pu3s, H. 1. BaBuios.
Tabauywl u cxemvl:
«MyTanoHHas
HU3MEHYHBOCTD.
Ob6opyodosanue:
MHKPOCKOII,
MHKpOIpenapar
«JIposodua» (HOpMa,
MyTauuu Gopmbl
KPBUIbEB U OKpacKa
Tela); KOMHATHBIS
pacTeHus ¢ necTpoi
OKPACKO¥ JINCTHEB.
Jlabopamopnuie u
npakmuueckue
padome:
JlaGoparopHas
pabora Ne 7. «Ananu3
MyTaIui y 1p030d bl
Ha FOTOBBIX
MHUKpornpenaparax» I’
CHETHKA YEIOBEKa.
Kapuorun uenoexka.
OCHOBHBIE
METO/IbI TeHETHKH
YenoBeKa:
TeHEATOTHYECKUH,
OJM3HEIOBBIH,
UTOTCHETUICCKHIA,
OHOXMMUYECKHIA,
MOJIEKYISIPHO-
TeHETHYECKU.
CoBpeMeHHOe
ornpeeseHre TeHOTHUIA:
MIOJTHOTCHOMHOE
CeKBEHHPOBAHUE,
TEHOTUITHPOBAHHKE, B TOM
gucie ¢ nomouisio TP
aHam3a.
Hacnencreennbie
3a00JIeBaHN YeTIoBeKa:
TeHHBIC OOJIC3HH,
Oose3Hu ¢
HaCJIeJICTBEHHON
MpeIpacoIOKeHHOCT
10, XPOMOCOMHBIE
6oe3nn. CoMaTHyeckue
1 TeHEepaTHBHBIC
Mytanud. CTBOJIOBBIE
kieTkd. [IpuHInIs!
30pOBOro 00pasa
JKU3HH, THATHOCTHKH,
MPOMHIAKTHKA U
JICUCHHUS TCHETHYUECKHUX
Oonesnei. Meauko-
TeHETHYECKOe
KOHCYJIbTHPOBaHHE.
3HaueHHE MEIUIUHCKON
TEHETHKH B
MPEIOTBPAICHIN 1
JICICHUH TeHETHYECKUX
3a00JIeBaHUI YeIOBeKa.
[emoncmpavyuu:
Tabauywl u cxemvi:
«HacnenoBanue pesyc-
(akropay, «I eHeTHKa

LUTOrCHETUYECKHI METOI,
reHeaJOrHUeCKUid METOI,
POIOCIIOBHEIE,
OJIM3HEOBBIM METOI,
HACJIeJCTBEHHbIE OOJIC3HU:
(MOHOT€HHBIE, C
HACJIeJICTBEHHON
MPeapacnoiOKEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-
TeHETHYECKOe
KOHCYJIbTHPOBAHHE.
[lepeuncnsats
0COOCHHOCTH U3YUYCHHS
TEHETHKH YeJI0OBEKa;
MPUBOIATH IPHMEPHI
HACJIEZICTBEHHBIX OOJIe3HeH
YeJioBeKa,
XapaKTepU30BaTh METOIbI
UX MPO(QUIaKTHKY;
000CHOBBIBATh 3HAYCHHE
MEIMKO-TEHETHYECKOTO
KOHCYJIbTHPOBAHHSI.
BrisaBisiTh 1
CpaBHHUBATh MEXTy COO0MH
JIOMMHAHTHBIE U
peLecCHBHbIC MPU3HAKH
YeJoBeKa.
CocTaBIsTh U
aHAJIU3UPOBATH
POIOCIIOBHBIE YETOBEKA




TPYIIT KPOBUY.

Jlabopamopnuie u
npakmuueckue
pabdomer:
Ipaktuyeckas pabora
Ne 2. «CocraBnenue u
aHAIIM3 POJIOCIIOBHBIX
4EeIIOBEKa»

Cenexiys OpraHu3MOB.
OCHOBBI OHOTEXHOJIOTUH

Cenexiys Kak HayKa U
npouecc. 3apoxaeHue
CEJIEKLHU U
JOMECTHKaIMs. YUeHue
H. Y. Basunosa o
LEHTpax MHOroobpasus
1 TIPOUCXOXKICHHS
KYJIbTYPHbBIX PAaCTEHUH.
Lentpst
TIPOUCXOXKICHHS
JIOMAIIIHUX KUBOTHBIX.
Coprt, nopoaa,
IITaMM.
[Memoncmpayuu:

Tlopmpemuwi: H. 1.

Basuios.

Tabauywl u cxemoi:

kapta «LleHTpbl
MHOTr000pasus u
MIPOUCXOXKICHHS
KyJbTYPHBIX PaCTCHHI,
«ITopozab! moMaNIHUX
JKUBOTHBIX», «CopTa
KyJbTYPHBIX PACTCHHI.

Ob6opyodosanue:
MYJISDKH IUIOZI0B U
KOPHEIIOAOB JUKUX
(hopM U KyIbTYpPHBIX
COPTOB PACTEHUH;
repOapuii
«CeITbCKOX03SIHCTBEHHEI
€ pacTeHUs»
CoBpeMeHHbIE METO IbI
ceneknuu. MaccoBblif u
WHIUBUIYaTbHBIH
OTOOPBI B CENEKIMU
pacTeHHil U )KUBOTHBIX.
OrieHka sKcTepbepa.

BbimskoponcTeenn
0€ CKpEIBaHuE -
uHOpuauHr. Yucras
JIHHHSA.

CkpemyBaHue
YUCTBIX JINHUH.

I' erepo3suc, nmun
rHOpHUHAs CHITa.
Hepoxncrsennoe
CKpeIUBaHUeE -
ayTOPUJIMHT.
Otrnanénnas
ruOpuan3anus u eé
YCIeXH.

HckyccTBeHHBIH
MyTareHe3 U MoIy4eHne
TIOJTUIIIIONIOB.
JlocTHIKEHUSI CENeKIUH
pacTeHuil, KUBOTHBIX U
MHKPOOPTaHU3MOB.

[Memoncmpavyuu:

Ilopmpemui: U. B.
Muuypus, I'. 1.
Kapneuenko, M. ®.
WBanos. Tabauywvl u
cxemol: «OTHANICHHAS
THOPHUAN3ALS,
«Pabotel akageMuka M.
®. BaHoBay,
«[Tomunnonnusi».
Ob6opydosanue: MyISDKH
II0ZI0B ¥ KOPHEILIOZOB
JMKUX HOpM U

PackpsiBaTh
cofiepKaHue TEPMHUHOB U
MOHATUH: CeNeKLus, COpT,
OPOJA, IMTAMM,
JOMECTHKAIIUS, U1
0JJOMaIlIHUBAHHE, LIEHTPBI
MHOT000pasus 1
MIPOUCXOXKICHHS
KyJbTYPHBIX PaCTEeHHH U
JKUBOTHBIX, THOpUIH3aIIN,
HCKYCCTBEHHBIN 0TOOP.
HasbiBath 1 cpaBHUBATH
OCHOBHBIE ITaIlbl Pa3BUTHUS
CeJIeKIHU.

Wznarartp yuenue H.
H. BaBuioa 0 LeHTpax
MIPOUCXOXKICHHS
KYJIbTYPHBIX pacTeHUI;
pazinyaTth HEHTPHI Ha
KapTe MUpa, CBA3BIBATh HX
MECTOIIONOKEHUE C
oyaraMy BO3HUKHOBEHUS
JpEeBHENIINX
LUBWIM3ALUN.

CpaBHHUBaTh copTa
KYJIbTYPHBIX pacTeHUH,
MOPOJIbI JOMAIIHHX
JKMBOTHBIX M HX JUKHX
npeakoB. OueHuBaTh poib
CeJIeKIMHU B 00ecrie4eHuH
MPOJIOBOJILCTBEHHOM
6e30MacHOCTH
YeIoBeuecTBa
PackpeiBaTh conepxkanue
TEPMHUHOB U OHATHIHA:
HCKYCCTBEHHBIN 0TOOD,
MacCoBBIH 0TOOP,
HHIUBUIYalIbHbIH 0TO0D,
9KCTepbep,
OJI3KOPOJICTBEHHOE
CKpelIUBaHUe, YUCTas
JIMHHSA, TeTepO3HC,
HEPOJICTBEHHOE
CKpeIUBaHue,
HMCKYCCTBEHHBII
MyTareHe3, IOIUILIONbL.
CpaBHuBaTh (GOPMEI
HCKYCCTBEHHOTO 0TOOpa
(mMaccoBoro u
HHJMBUIYaJIbHOTO), BUIBI
THOpUAN3aLUT
(6JTM3KOPOICTBEHHON 1
OTJAJICHHOI), CIIOCOOBI
TMIOJTy9IeHNUS! MOJUILIONIOB.
IIpuBOIUTE IPUMEPHI
JOCTIDKEHHUH CeeKIINI
pacTeHuit u
JKMBOTHBIXPacKkphIBaTh
coziep)kaHue TEPMHHOB U
MOHATHI: OMOTEXHOIOTHS,
KJIETOYHAS] HHXKCHEPHS,
TeHHasI HHKEHEePHs,
KIIOHUPOBAHHE,
TpaHCIeHHBIE OPTaHU3MBI,
I'MO (renernyecku
MoAu(UIIIPOBAHHEIE
OpraHU3MBbl).
XapakTepu3oBaTh
OHOTEXHOJIOTUIO KaK
0Tpacyb IPOU3BOACTBA,
OCHOBHBIE JOCTHKEHHSI

DIIeKTPOHHBIHN
o0pazoBaTenbH
BII pecypc.
Aynnoy4ueOHUK.
bubmmorexa
POII

Enunas
KOJUTEKIUS
IUPPOBBIX
o0pa3oBaTesibH
BIX PECypCOB
(school-
collection.edu.ru
)
oubmmoreka
POIII.

Enunas
KOJUTEKIIUS

UG POBBIX
o0pa3oBaTesibH
BIX PECypCOB
(school-
collection.edu.ru
)
window edu.ru
- Exunoe okHO
aocTyna K
oOpa3oBaTesbH
bIM pecypcam.

http://schoolcoll
ection.edu.ru/

YcranoBneHue
JIOBEPUTEIBHBIX
OTHOILIEHUH C
00yJaromuMucH,
CHOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPHSITUIO
00yJaroIUMHUCS
TpeboBaHuii U Mpocsd
YUHUTES,
MPUBJICYCHHIO UX
BHUMaHHS K
obcyxmaeMoii Ha
ypoke undopmanum,
AKTHBU3AIMU HX
[I03HABaTEIbHOU
JIeSITENIbHOCTH;
[ToGyxnenue
0o0yJaroImuxcs
co0JTo1aTh Ha ypoKe
OOIIENPHHSATHIE HOPMBI
MOBE/ICHHUS, TPABUIIA
OOIIIEHHUs CO CTAPITUMU
U CBEPCTHUKAMH,
MPUHIUIIBI y4eOHOH
JUACIUTIIMHBL U
CcaMOOpraHU3aIlny;
MIPUBJICUCHHUE
BHUMAaHHUA
00y4Jarmuxcs K
LIEHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha ypOKax
SIBJICHUH, OpraHu3aius
uX pabOTHI C
MOJTy4aeMoii Ha ypoKe
COLIMAJIBHO 3HAYUMOI
nHpOpManuel;
BKJIIOYCHHUE B YPOK
UTPOBBIX MPOLIEAYP C
LIENBIO TTOJIePIKaHUS
MOTHUBAIIUH
00yJaroImuxcs K
[OJIYYEHHUIO 3HAHUH,
HAJIAKHUBAHUIO
ITIO3UTUBHBIX
MEXIIMYHOCTHBIX
OTHOILIEHUH B KJlacce



http://window.edu.ru/

KyJIbTYPHBIX COPTOB
pacTeHuii.

Jlabopamopnvie u
npakmuuecKkue
pabdomer:

OKcKypenst
«OCHOBHBIE METO/IbI 1
JOCTUKCHHUS CENICKIMH
pacTeHHIl U KUBOTHBIX
(Ha CeNeKIMOHHYIO
CTaHIIUIO, INIEMEHHYIO
thepmy,
COPTOUCHBITATENbHBII
Y4aCTOK HJIM TEIUIMYHOE
XO035ICTBO)
Buorexnonorus kak
OTpaciib IIPOU3BOACTBA.
I'ennast HH>KEHEpHSL.
Drarbl CO3jaHus
pexombunanTHoi JTHK
1 TPaHCTCHHBIX
opranu3MoB. Knerounas
unxenepus. Knerounsie
KYJBTYPHL.
MUKpOKJIOHaIbHOE
Pa3MHOXKEHUE PACTEHUH.
Knonuposanune
BBICOKOIPOTYKTHBHBIX
CEJILCKOXO03SIHCTBEHHBIX
OpraHU3MOB.

DKOJIOTHYECKHE 1
3THYECKUE POOIIEMBI.
T'MO - renernuyecku
MOAN(UIIMPOBAHHEIE
OpraHU3MBI.

[Memoncmpayuu:
Tabauywl u cxemul:
«OOBEKTHI
OHOTEXHOJIOTHI,
«Ki1eTouHbIe KyIbTYpHI
U KJIOHHPOBaHUEY,
«KouctpynpoBanue u
MepeHoC TeHOB,

OHOTEXHOJIOTHH B 00J1aCTH
MIPOMBIIUICHHOCTH,
CEeNbCKOT0 X034HCTBA U
MEIUIIMHBL.

Ilepeuucnsare u
XapaKTepU30BaTh
OCHOBHBIE METO/IbI 1
JOCTHKEHHS
OHOUHKEHEPUH.
Ob6cyxnarh
9KOJIOTHYECKHE H
ITUYECKUE ACTIEKTHI
HEKOTOPBIX UCCIIEA0BaHUI
B 00J1aCTH OMOTEXHOJIOTHH
(xJI0HMpOBAHUS,
HCKYCCTBEHHOTO
OILIOZOTBOPEHHUS,
HAMpPaBJIEHHOTO
HM3MEHEHHUS TeHOMA U
CO3/aHMS TPAHCTEHHBIX
OpTaHU3MOB)

XPOMOCOM»

8 Pesepsroe Bpems 1

9 UTOTO 34

11 kaace
Ne HanmenoBanue Kon- | IIporpammuoe OcHoBHBIE Buasl | DOP u IIOP JlesITeILHOCTE  YYHTENds1 €
paszenoB u TeM | BO cojiep:KaHue JeATebHOCTH y4aluxcst yueToM paboueii mporpaMmbl
nn/ y4eOHOro npeamera BOCIIUTAHMS
n 4aco
B
1 DBOMIOLHOHHAS 9 IIpeanoceuikn PackpeiBaTh coziepatne ONeKTpOHHBIH 3 VYV CcTaHOBJIEHHE
GHONOrHSL BO3HUKHOBEHHUS TEPMUHOB M MOHATHIA: 06pa3oBaTeNbHbIIH JOBEPUTEIBHBIX

9BOJIOIIMOHHON TEOPHU. | IBOJIOLMS, IEPEXOIHBIC pecypec. .
OBOMIOIMOHHAS TEOPUS (opMeL, AyauoydeOHUK. OTHOLICHMH C
1 eé MeCTO B OHOJIOTHH. (uoreHeTHUECKHE PAJIBI, bubmmotexa POII o0yJarmuMucs,
Binsiane BUJIBI-3HJIEMHUKH, BUJIBI- Enunas xommexnus CIOCOOCTBYIOLIHUX
9BOJIOIIMOHHON TEOPHH PEITHKTHI, 3aKOH 1H(POBHIX IO3UTHBHOMY
Ha pa3BUTHE OMOJOTUH M | 3apOABIIIEBOTO CXO/ICTBA, 00pa3oBaTeNbHbIX
JPYTHUX HayK. OHOreHETHYECKUIT 3aKOH, pecypcoB (school- BOCIPHATHIO
CBHIETEIBCTBA TOMOJIOTHYHbIC U collection.edu.ru) 00yJaroIUMUCS
9BOJIIOLIUH. aHaJIOrMYHbIE OPTaHBbl, onbmmoreka POIIL TpeboBanuii u mpocsd
[Taneontonoruyeckune: PYAMMEHTapHbIE OPTaHbl, Enunas xonnexuus yunrens
M0CTIe/J0BAaTENEHOCTD aTaBU3MBI. 1(POBEIX §
MOSABJICHHS BUJIOB B INepeuncaaTs oCHOBHEIE 00pa3oBaTenbHbIX HPUBJICHEHUIO HX
1aJICOHTOJIOTUYECKOM STarnbl pa3BUTHUs pecypcos (school- BHHMAaHMUS K




JIETONHUCH, EPEXOAHBIE
(opMmBI.
Buoreorpaduueckue:
CXOZICTBO U Pa3Inyue
¢ayH u dop maTepukoB
1 OCTPOBOB.
OMOpuoIOruuecKue:
CXOJICTBA U Pa3InyHs
9MOPHOHOB Pa3HBIX
BUJIOB [103BOHOUHBIX.

CpaBHUTEINIBHO-
AHATOMUYCCKHUE:
TOMOJIOTHYHBIE,
aHaJIOrMYHbIE,
pyIHMEHTapHEIe
OpraHbl, aTaBU3MBI.
MornekynspHo -
OHOXUMUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIeICTBEHHOCTH U
OCHOBHBIX
MeTaboIMYEeCKUX My Tei
y BCEX JKHBBIX
OpTaHU3MOB.

[emoncmpayuu:

Tlopmpempi: K.
JIunneii, XK. b. Jlamapk,
Y. MapsuH, B. O.
Kosanesckuii, K. M.
Bap, D. T'ekkensb, .
Miroep. Tabauyst u
cxembl: «Pa3BuTHE
OpPraHMYEeCcKOro MUpa Ha
3emiie», penbedHbIe
TaOIUIBl «3apOAbILIN
TI03BOHOYHBIX
JKHBOTHBIX),
«APXEOITEPUKCY.

Obopyodosanue:
Gnoreorpaduueckas
KapTa MUpa; KOJIEKIUs
«DOpPMEI COXPaHHOCTH
HCKOTIaeMbIX KUBOTHBIX
U PACTCHUID); BIAKHbIC
npenapatsl «Pa3BuTne
HACEKOMOTO»,
OBOIOIMOHHAST TEOPUS
Y. lapBuHa.
IIpeanoceuikn
BO3HHKHOBCHHS
napBHHU3MA. J[BIDKYyIIHE
CHJIBI 9BOJIIOIHYU BHJIOB
no Jlapsuny
(n306BITOUHOE
Pa3MHOXEHUE TIPH
OrpaHUYCHHOCTU
pecypcos,
HeoIpe/e/IEHHAst
M3MEHYHUBOCTh, O0pbOa
3a CyIIeCTBOBAHHE,
€CTECTBEHHBII 0TOOD).

Cunrernyeckas
TEOPHsI DBOJIOLUH
«Pa3BuTHE JIATYIIKID
(CTD) u e€ ocHOBHBIE
TIOJIOXKEHUSL.

[Memoncmpavyuu:

Tlopmpemui: K.
JInnneit, XK. b. Jlamapk,
Y. JlapBuH.

Tabnuywvt u cxemol:
«[Tomymnsaun», «Kapra-
cXxema Mapuipyra
nyremecTBus Y.
JlapsuHay, «Dopmbl
60pBOBI 32
CYILICCTBOBAHUEY,
«EcTecTBEeHHBIN 0TOODPY,
«MHoroob6pasue copToB

9BOJIOLIMOHHON TCOPHH.
XapakTepu3oBaTh
CBHUJIETENHCTBA BOITIOHN:
1aJICOHTOJIOTNYECKHE,
Guoreorpadpudeckue,
9MOPUOJIOTHYECKHUE,
CpPaBHUTEIBHO-
aQHATOMUYECKHUE,
MOJICKYIISIPHO-
O6HOXUMUYECKHUE.
TIpuBoauTh NpUMEpPHI
MepeXOIHBIX (GopM
OpraHNU3MOB,
(HUIOreHeTHIECKHX PSIIOB.

IIpuBoauth
(opMyIHPOBKH 3aKOHOB
6MOreHeTHYECKOro U
3apOJbIIIEBOTO
cxojicrBaPackpbiBaTh
coiepKaHUE TEPMUHOB U
MOHATHH: CHCTEMAaTHKa,
€CTECTBEHHBIH 1
HCKYCCTBEHHBIN 0TOOP.
XapakTepu3oBaTh
OCHOBHBIC 3BOJIFOL[HOHHbBIC
nJIeH, KOHLEIINH 1
TEOpPHH; CPAaBHHBATH
B3IJISII6I HA BHI U
sposroruio K. JInnues,
K.b. Jlamapka, Y.
JlapBuHa.

OrieHuBaTh BKJIAJL
JIuuHes B pa3BUTHE
CHCTEMATHKHU U OOBSICHSTH
NPUHIMIBIOUHAPHON
HOMEHKJIATYPBI.
XapakTepHu3oBaTh
CoZiepXKaHUE U 3HAUYCHHE
3BOJIFOLIMOHHOM
koHuenuuu XK. b.
Jlamapxka.

OrneHnBaTh
€CTECTBEHHO-HAaYYHBIC U
COIUAIBHO-
9KOHOMHUUECKHE
TIPEITOCHLIKI
BO3HUKHOBEHHUS
3BOJIIOLIMOHHOM Teopun Y.
Japsuna. PackpeiBaTs
coziepKaHue
3BOJIOLMOHHON Teopuny.
JlapBuHa; CpaBHHBATh
HEOTpEeIeIEHHYIO 1
OMNpeeTEHHYIO
HM3MEHYHBOCTB,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIH 0TOOD,
(opmMbI GOpEOBI 32
CYILIECTBOBAHHE.

OnuceBaTh
TIOJIOXKEHUSI
CHHTETUYECKOH Teopuu
somornn (CTI) u
OOBSICHITH € 3HaUCHHUE
11 OMOIOTUN
PackpbiBaTh comepixanue
TEPMHUHOB M TTOHSTHIA:
MUKPO3BOJIIOLHS, BUT,
KpHUTEpUH BHIA, apeall,
TIOMYJISILVSL, TeHO(OHT,
MyTaluy, KOMOUHAIHN
TCHOB.

XapakTepu3oBaThb
BHUJ] KaK OCHOBHYIO
CHCTEMaTHYECKYFO
€JIMHHUILY H LIEJIOCTHYIO
OHOTIOTHYECKYIO CHCTEMY.
BelaemsaTs KpuTepun Buia
(Mop¢onoruueckuii,

collection.edu.ru)
window.edu.ru -
Exunoe okno
J0cTyna K
00pa3oBaTe/ibHbIM
pecypcam.
http://schoolcollecti
on.edu.ru/

.http://school-
collection.edu.ru/cat

alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/
fipi - ®UIHA -
(enepanbHbIii
HHCTHUTYT
MeJarorH4ecKux
n3mepennid. EI'D -
KOHTPOJIBHO
HU3MEpUTEIbHBIE
MarepHas! (1eMo
EID);
®DenepanbHblil 0aHK
TECTOBBIX 3aaHUM
(OTKPBITBII
CErMeHT);
edunews - "Bce
JUIS1 HOCTYNAIOIHX

o0cyxnaeMoii Ha
ypoxe nH(pOpMaIny,
AKTHBU3AIMN HX
[103HABaTENbHON
JIeSITEeNIbHOCTH;
[ToOyxnenue
oOygaromuxcs
co0JIo1aTh Ha ypoKe

OﬁmeﬂpI/IHHTHe HOPMBI

NoBE€ACHUA, IpaBUJIa

0OIIeHHNs CO CTapIIUMU

U CBEPCTHUKAMH,
NPUHIUIIBI y4eOHOH
JUCLMIUTHHBL 1
CaMOOpraHU3aLHH;
HpUBJICYCHHE
BHUMaHUS
oOyJaromuxcs K

HEHHOCTHOMY aCHICKTY

H3y4aeMbIX Ha ypOKax

SIBJICHUM, OpraHu3aius

ux paboThI ¢
[10JIy4aeMOM Ha ypoke
COLIMAJILHO 3HAYUMOM
nHpOpManuei;

BKIIIOYCHHE B  YPOK
UTPOBBIX TMPOIEIYp C
LENBI0  MMOIAep KaHUSd
MOTHBAILIHU
oOygaromuxcs K
MOJYYEHUIO  3HAHW,
HaJIaXKUBAHUIO
MTO3UTHBHEIX
MEKITUYHOCTHBIX

OTHOIIIEHUH B KJIacce
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pacteHuii»,
«MHoroob6pasue nopoj
JKUBOTHBIX»
MMUKpO3IBOIOLHS.
Tomynsanus kak
€IMHUIIA BU/a U
IBOJIIOLNH.

[emoncmpayuu:

Tabauysl u cxemol:
«[Tonynsuny,
«MyTanoHHas
HM3MEHYHBOCTE.

O6opyodosanue:
MHKPOCKOII,
MHKpOIIpenapat
«[Ipo3oduna» (Hopma,
MyTaIuu HOpMbI
KPBUIbEB U OKPACKH
TeJa), MOJIeIb-
aNIUIMKaLys]
«ITepexpéct XpomMocom».
Jlabopamopnuusle u
npakmuuecKkue
pabdomor:

JlabopatopHast
padora Ne 1.
«CpaBHEHHE BHJIOB IO
MOP(HOJIOTHIECKOMY
Kputepuio» JIBrKyiue
cubl (paxTopsr)
9BOJIIOLIUH BHIOB B
npupojie. MyTannoHHbIH
mporecc u
KOMOUHATHBHAs
N3MECHYHBOCTb.
TNomynsIoHHbIe BOJIHBI
U Ipeiid reHoB.
W3onsiumst u Murpanys.

[Memoncmpayuu:

Tabauyel u cxemol:
«JIBrKymume cuibt
IBOJIFOLIUID)
EcrecTBennslii 0TOOp -
HanpasJsomui GakTop
IBOJIFOLIUH.

DopMEI
€CTECTBEHHOT0 0TOOpA.
Jemoncmpayuu:

Tabauyel u cxemol:
«EctecTBeHHBIN 0TOOPY,
«bopsba 3a
CYIIECTBOBAHHE)»
IpucnocobneHHoCcTh
OpTaHU3MOB KaK
Pe3yabTaT YBOJIOINH.
TIpumepsr
MIPUCTIOCOOICHHH Y
OpraHU3MOB.
Apomopdo3sl 1
HAN0aJalTalliH.

Bunu
BHI000pa30BaHuE.

Kputepun Buza.
OcHOBHbIE (HOPMBI
BHUI000pa30BAHUS:
reorpagduyeckoe,
9KOJIOTHYECKOE.

Memoncmpayuu:

Tabauywl u cxemvl:
«[TpucrocobieHHOCTh
OpraHu3MoBy, «I’
eorpaguieckoe
BHI000pa30BaHUEY,
«DKOJIOTHIECKOe
BUJI000pa30BaHHE».

O6opyodosanue:
kosutekuus «IIpumepst
3aIUTHBIX
HPHUCIIOCOOIICHUH y

(usroNIOrNYeCcKHii,
OUOXMMUYECKHI,
TEHETHYCCKHIA,
9KOJIOTHYECKHIA,
reorpaduyIecKuii) u
MIPUMEHSTH KPHTEPUH IS
OITMCAHNUSI KOHKPETHBIX
BHUJIOB.

XapakTepu3oBaTh
TOIYJISILIHIO KaK
CTPYKTYPHYIO CAUHHILY
BHJIa U DBOJIIOLHN.

OnuceiBaTh
TOITYJISILIHIO 110 OCHOBHBIM
MI0KA3aTeysIM: COCTaB,
crpykrypaPackpbiBaTh
coiepKaHUE TEPMUHOB 1
MOHATHI: KOMOMHATHBHAS
M3MEHYMBOCTb, MyTalUH,
MyTalMOHHBIH Hporecc,
MIOMYJISIIIOHHBIE BOJIHEL,
npeiid reHos, uzonsALys,
MHUTPALUH.
XapakTepu3oBaTh
JIIeMEeHTapHbIE (PaKTOPHI
9BOJIIOLNH: MyTal[IOHHBIH
rpoliecc, KOMOMHATHBHAS
HM3MEHYHBOCTb,
OIYJISI{OHHBIC BOJIHBI,
Jpeiid reHoB, N3OSN,
MHTpanys. Y CcTaHaBINBaTh
[PHYUHHOCIICACTBCHHBIC
CBSI3H MKy MEXaHH3MOM
1 pe3yJIbTaTOM JCHCTBUS
JBIDKYIIUX CHIT
(a;meMeHTapHBIX (HaKTOPOB)
IBOJIIOIMH  PackpbiBaTh
CoJiepKaHUE TEPMUHOB U
TOHSTHI: €CTECTBEHHBII
otoop, boprda 3a
CYIIIECTBOBAHHE.
OnuceBaTh MEXaHU3M
NeHCTBHS €CTECTBEHHOTO
orbopa.

XapakTepu3oBaTb
(hOpMBI €CTECTBEHHOTO
orbopa (ABMKYLIHH,
CTaOMIT3NPYFOIIHH,
JIM3PYTITUBHBIN) 1
CpaBHUBATh UX MEKILY
cO00i.

XapakTepu3oBaTb
60opb0y 3a CyliecTBOBaHNE
1 CPaBHUBATE €€ BUJIBI
(MexBHIO0Bas,
BHYTpUBHJI0Basi, Oopbba ¢
HeOIaronpusTHBIMI
(bakTOopamy BHEIIHEH
cpenbl) PackpeiBaTh
coziep)KaHue TEPMHHOB U
TOHATHI:
MPUCTIOCOOICHHOCTb,
TTOKPOBUTEIbCTBEHHAS 1
IpeIocTeperaronias
OKpacka, MaCKUPOBKa,
BHI000pa30BaHuUe.
OnuchIBaTh MEXaHU3M
BO3HUKHOBEHHUS
MPUCTIOCOOICHHH Y
OpraHu3MoB. BBIBIATE O
N300paKEHHSIM, Ha KUBBIX
1 (pUKCHPOBAHHBIX
npernaparax HpuMepbl
MIPUCIOCOOJICHHOCTH
pacTeHHil U )KMBOTHBIX K
YCIIOBHSIM CPE/IbI
0OHTaHHsA, TOKA3bIBATH
OTHOCHUTEIIBHYIO
11e/1ec000pa3HOCTh




KUBOTHBIX», KOJUICKIIUS
HACEKOMBIX C
Pa3INYHBIME TUIIAMA
OKpAacKH; HabOp IJIOI0B
1 CeMsIH.
Jlabopamopnuvie u
npakmuuecKkue
padomut:
JlaGoparopHas
pa6ota Ne 2. «Omnucanue
MPUCTIOCOOIEHHOCTH
opraHu3Ma u ee
OTHOCHUTEIIBHOTO
XapakTepa»
MakposBontonus.
Dopmbl
9BOJIOLUH!
¢bunernueckas,
JIMBEPreHTHasl,
KOHBEpPICHTHas,
napajuIesibHast.
Heobparumocts
IBOJIIOLNH.
IIpoucxoxnenue or
HECTIeIHAIM3HPOBAHHBIX
[PEIKOB.
Iporpeccupyromma
s CIICI{MAJT3ALIHs.
AnanTuBHas
pagmanus.
[Memoncmpayuu:
Tlopmpemui: A. H.
CeBepl1I0B.

Tabauysl u cxemul:

«ApoMopdo3bI»,
«mmoamanranumy,
«O011as aereHeparus.
Obopyodosanue.: MOEIb
«OcHOBHBIE
HaIpaBJICHHs
9BOJIIOIUNY; 00bEMHAS
Mojenb «CTpoeHue
TOJIOBHOTO MO3Ta

MIPUCTIOCOOJICHH.
XapakTepu3oBaTh
CIIOCOOBI M MEXaHU3MBI
BHUI000pa30BaHUs;
OITMCHIBATh M CPAaBHHUBATh
OCHOBHBIC  (hOPMBI
9KOJIOTMYECKOT0 U
reorpauIecKoro
BH1000pa3oBaHusIPacKphIB
aTh COJICP)KAHNE TEPMUHOB
U TIOHATHUH:
MaKpOABOJIOLIHS,
¢usorenes,
OHOJIOTMYECKUIA TIPOrpecc
u perpecc, apomMopdhos,
HMIMOaIarTaIus, oo1mas
JIereHepanys, aJanTHBHas
pajuars.
XapakTtepu3oBatb HOpMbI
9BOJIOLNH. BhIABIATH
apomMopo3bl 1
NIHOAANTALUH Y
pPAacTeHHUH U )KUBOTHBIX.
CpaBHUBATh
OHOJIOTHYECKHI TIPOrpecc
u Ouosnoruyeckuii perpecc,
apomop$o3,
HAMOATANTALMIO ¥ OOIIYIO
JIereHepaLuio.
BBISIBISITS B3aUMOCBSI3H
MEXK/Ly IYTSIMH 1
HaIpaBICHUSIMH
9BOJIIOLUH Y paCTEHUH U
JKUBOTHBIX

TO3BOHOYHBIX»
Bo3HHKHOBEHHE 1 Jonayunsie PackpeiBaTh conepxanue OneKTpOHHBIH VcTaHOBJIEHHE
Pa3BHTHC KU3HH Ha MPE/ICTaBJICHHS O TEPMHHOB M TTOHATHH: 006pazoBaTeNbHbIH JOBEPUTEIBHbBIX
3emie 3aPOKJICHUH JKH3HH. KpealuoHu3M, abuoreHes, pecypc. .
OTHOILICHHH C
Hayunere rumoTessr BUTAJIN3M, TTAHCTIEPMHS, AynnoyueOHHK.
BO3HHKHOBCHHMS JKU3HHA OHOI033, KOAlepBaThI, bubauorexa POII o6yqa}0LHI/IMI/IC$I,
Ha 3emite: abuorenes u poOUOHTEL, cuMOHoreHe3. | Exunas xommexuus CHOCOOCTBYIOIIUX
TTAaHCIIEPMHUS. XapakTepn30BaTh METOBI | ITH(PPOBHIX TO3UTHBHOMY
XuMuUecKas SBONIONHA. | M3YYEHHS] HCTOPUYECKOTO 006pazoBaTeNbHBIX
AOGHOTCHHBIN CHHTE3 MPOIILIOrO 3eMITH. pecypcos (school- BOCIIPHATHIO
OPraHMYECKHX BEIIECTB IMepeuncasTe OCHOBHEIE collection.edu.ru) 00yJarImuUMuCs
M3 HEOPTAaHUYECKUX. 9Tanbl XUMHYECKOH 1 onbmmoreka POIII. Tp€6OBaHI/II71 u HpOCL6
DKCIepUMEHTAIbHOE OHMOJIOTNYECKON Enunas xomiexkuus yauTens
TIO/ITBEPIKICHUE IBOJFOLNH. IH(POBBIX §
XUMHYECKOH IBOJTIOLIH. W3narathb 06pa3oBaTeIbHBIX HPHUBJICYCHUIO X

Hauanpnble sTanst
OHOIOrHYecKon
sBoutonuHd. ['uroresa
PHK- mupa.
Dopmuposanue
MEeMOpPaHHBIX CTPYKTYP
U BO3HUKHOBCHHE
MpoTOKJIeTKH. [lepBbie
KJIIETKH M MX 3BOJIOLHS.
dopmupoBanue
OCHOBHBIX TPYIIIT )KHBBIX
OpraHU3MOB.
Jemoncmpayuu:
Iopmpembi:

®. Peny, JI. IMacrep, C.
Munnep, A. 1. Onapum,
I'. FOpu.

Tabauywl u cxemvi:

«Bo3HMKHOBEHHE
COJIHEYHOH CUCTEMBDY,
«Pa3Burne

cofepKaHue TUIIOTE3 U
TEOpHii BOSHUKHOBEHHUS
JKU3HU Ha 3emiie
(kpeanroHu3Ma,
CaMOIIPOU3BOJILHOTO
3apOXKICHHS
(crioHTaHHOTO),
MTAHCIIEPMHUH, THITOTE3bI
PHK-mupa). Onucsisats
sKcrepuMenTsI C.
Munnepa u I'. FOpu no
TOJTyYEHNIO OPTaHHMYECKHX
BEILECTB U3
HEOPraHMYECKUX TyTEM
a0MOTeHHOTO
cunTe3aPackpriBaTh
coziepKaHue TEPMHUHOB U
MOHATHI: J0H, 3pa,
nepuoa, apoMopho3sl,
HAMOaJanTaluy. 3HaTh
10CJIEZIOBATENBHOCTD

pecypcos (school-
collection.edu.ru)
window.edu.ru -
EnnHoe okHO
J0CTyna K
00pa3oBaTe/ibHbIM
pecypcam.
http://schoolcollecti
on.edu.ru/
.http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c10/
fipi - ®UAIIN -
(enepanbHbIii
HWHCTUTYT
IeAaroru4eCKux
n3mepenuid. EID -
KOHTPOJIBHO
HU3MCEPUTCIIHBIC

BHHMAaHUS K
o0cyxmaeMoii Ha
ypoke uHpopManu,
AKTUBU3aAIUH UX
[103HABaTENbHON
JIeSITENIbHOCTH;
[ToOyxnenue
00yJaroImuxcst
co0II0IaTh HAa YPOKe
OOLIETIPUHSATHIC HOPMBI
MOBEICHUSI, IPaBHIA
00IIeHHNs CO CTapIIUMU
U CBEPCTHHUKAMU,
NPUHLUIIBI y4eOHOH
JHUCLMATUTHHBI 1
CaMOOpraHU3aLHH;
IpUBJICYCHHE
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OPraHUYECKOIro MUPay,
«PacTuTenbHas KIeTKay,
«KuBOTHAs KIIeTKay,
«[Tpokapuornueckas
kierkay PazButne
JKM3HHU Ha 3eMIie 1o
9paM U NepHoJIaM.
Karapxeii. Apxeiickas 1
MIPOTEPO30HCKast IPbL.
[Taneo3oiickas spa u eé
MePHOIbI: KeMOPUICKHI,
OpP/JIOBUKCKHIA,
CUITypUHCKUH,
JICBOHCKHI,
KaMEHHOYTOJIbHBIH,
MEePMCKHUH.
Meso3olickas spa
U e€ MepuoJIbL:
TPUACOBBIH, FOPCKUH,
MEJIOBOH.
Kaiino3soiickas spa
U e€ Mepuoibl:
MaJIcOr¢HOBBIH,
HEOT'CHOBBIH,
AHTPOIIOI€HOBBIH.
XapakTepucTuka
KIIMMaTa ¥
Te0JIOrHIECKHX
nporeccoB. OCHOBHbIE
9TaIbl 3BOJIOLNH
PACTUTEIILHOTO U
JKUBOTHOTO MHUpa.
Apomop}o3sl y
PACTeHUI 1 )KHBOTHBIX.
IosiBneHue, pacuser u
BEIMHpPAHUE TPYHII
JKUBBIX OPTaHH3MOB.
[emoncmpayuu:
Tabauyel u cxemol:
«Pa3Butne
OPraHUYECKOTrO MUPay,
TeOXPOHOJIOTHYECKast
TabJIMIA; KOJIEKITHS
«DopMBbI COXpPAaHHOCTH
HCKOTIaeMbIX )KUBOTHBIX
M PacTEHHUID.
Jlabopamopnvie u
npakmuueckue
pabomul:
Ilpakmuueckan paboma
Ne 1. «H3yuenue
UCKONAEMbIX 0CIAMKOG
pacmenuii u
HCUGOMHBIX 6
KONNEKYUAXY.
DKeKypecus
«Ieonouusn
0p2aHUYECK020 MUPA HA
3emne» (6
ecmecmeeHHOHaYUHbLIL
unu Kpaegeoueckuii
myseir) Cucmema
0p2aHUYeCcK020 Mupa
Kak ompasicenue
seontoyuu. Ocnognvle
cucmemamuyecKkue
2pynnvl 0p2aHu3IMos.
Memoncmpayuu:
Taoauuwvt u
cxemwl: «Cospemennasn
cucmema
0P2AHUYECKO20 MUPAY
Deonrouus uenosexa.
Aumpononozus xak
Hnayka. Pazeumue
npeocmagnienuii 0
npoucxoscoenuu
uenoeexa. Memoowt
usyuenus

J0HOB: KaTapxei, apxei,
poTepo30ii, hanepo3oii;
9p: apxeickas,
poTepo30iicKas,
majgeo3oncKasi,
Me3030HcKasi,
KaliHO30MCKast; IepUoI0B
KeMOpHICKUH,
OpP/JIOBUKCKHIA,
CUITypUHCKUH, ICBOHCKUH,
KaMEHHOYTOJIbHbIH,
NEePMCKHUI, TPHACOBBIH,
FOPCKHUI, MEJIOBOIA,
1aJIEOr€HOBBIN 1
HEOTCHOBBIH,
AHTPOIIOI€HOBbIH.

XapakTepu3oBarh
OCHOBHBIC COOBITHS B
Pa3sBUTUH OPraHUYECKOIO
MHpa 110 3paM U IepuoiaM
Te0JIOrHYeCKON HCTOPUH;
9TaIbl Pa3BUTUSL
PACTUTENBHOTO U
JKHBOTHOTO MHUpa.
Beiaenuts rioaBHbIe
apoMop(hO3bI pacTeHUH 1
JKUBOTHBIX. CpaBHUBATh
MEKIy co00it
NpeacTaBUTeNeH
CHCTEMATHIECKUX TPYIIII
OpTaHU3MOB, BBISIBIISITH
4epThl YCIOKHEHUS U
MIPUCIIOCOOJICHHOCTH K
YCIIOBUSIM JKH3HH
PackpsiBaTh cozepxaHue
TEPMUHOB U OHATHIL:
CHCTEeMaTHKa,
HCKYCCTBEHHAs U
€CTeCTBEHHasI
KIaccu(ukanys, OnHapHas
HOMEHKJIATypa, IPUHIUI
HePapXUIHOCTH.

XapakTepu3oBaTb
COBPEMEHHYIO CUCTEMY
OpPTraHUYECKOTO
MmupaPackpeBaTh
cozepkaHue TEPMUHOB U
TIOHSTHI: QHTPOIIOJIOTHS,
AHTPOIIOTeHE3, YeTI0BEK
pasymusiid (Homo
sapiens), npsiIMOX o ICHHE,
BTOpast CHTHAJIbHAS
cucTeMa.

IMepeuncusaTs 3aga4an
AHTPOIIOJIIOTUH, STAIIBI
CTAHOBIICHHS U Pa3BUTUS
MpeJICTaBIeHuH 0
TIPOUCXOIKJICHHH YEIIOBEKa.

W3znaraTe OCHOBHBIE
nonoxenus Teopuu Y.
JlapBuHa, KPUTHIECKN
OLICHUBATH HEHAYIHYIO
nHPOPMAIHIO O
MIPOUCXOIKICHHH YEIOBEKa.

3HaTh
CHCTEMAaTHIECKOe
nosoxkeHneBua Homo
sapiens, mepeyrcIsTh ero
Mopororo-
AHATOMUYECKHE IPU3HAKH
pPa3HOro ypoBHS (THII,
KJIacc, TSI | JIp.).

YcranaBnuBaTh
4epTHI CXOACTBA U
pa3nuyuii uenoBeka u
KUBOTHBIX. OOBACHSATH U
OLICHUBATH 3HAUCHHUE
Hay4YHBIX 3HAHHII O
MIPOUCXOK/IEHHHU YEIOBeKa

Marepuab! (1eMo
EI'D);
DenepanbHblil 0aHK
TECTOBBIX 3aJIaHUI
(OTKPBITHIN
CETrMEHT);

edunews - "Bce
JIJISl TIOCTYNAKLIUX

BHUMaHHMS
oOygaromuxcs K
LIEHHOCTHOMY aCIICKTY
N3y4aeMbIX Ha ypoOKax
SIBIIGHUM, OpraHu3aLus
uX paboTHI C
[10JIy4aeMOl Ha ypoke
COLIMAIEHO 3HAYMMOM
nHdopmanuei;

BKJIIIOYEHHE B  YpPOK
UTPOBBIX MpPOLETYp C
LENBI0  MOJJEp KaHUSL
MOTHUBALIUH
obOygaromuxcs K
[IOJIYYEHUIO  3HAHMUI,
HaJIa)KUBAHHUIO
MIO3UTHBHBIX
MEKINIHOCTHBIX

OTHOIICHHH B KJIacce
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anmponozenesa.
Cxo0cmea u paznuqus
4enogeKa u JHcUGOMHbIX.

Cucmemamuueck
0e nonoicenue
uenogeka.

[emoncmpayuu:

Ilopmpemur: 4.
Japeun.

Tabauyvt u
cxemut: «Cpagnenue
AHamMoMUYecKux uepm
cmpoeHus uenoeeka u
4e106eK000Pa3HbIX
0be3bany.

Odbopyoosanue:
clenKu unu
uzoopasrcenusn
KAMEHHbBIX Opyoull
nepeoovImnoz0
uenogeka: KAMHU-
uonepul, pyouna,
ckpeona /leusxcyujue
cunvt (pakmopot)
anmponozenesa.
Hacneocmeennasn
UBMEHUUBOCHb U
ecmecmeennvlit 0moop.
Obwecmeennslii 06paz
JHcu3HU, U320MO08ICHUE
opyouit mpyoa,
MyluizieHue, peusb.

Memoncmpayuu:

Taonuuvt u
cxemut: «Cpagnenue
aHamoMuuecKux uepm
cmpoenus uenoeeka u
4e106eK000PaA3HbIX
obe3ban», «OcnosHnvle
Mmecma
naneoHmono2udecKux
HAX000K NpeoKos
coepemennozo
uenoeeKar.

QObopydosanue:
mynaxcu
«lIpoucxorcoenue
uenogeka
(naneonmonozuueckue
naxooxu)» Ocnognvie
cmaouu u gemeu
96010UUL UEN0BEKA:
ascmpanonumexu,
Yenogek ymenviii,
Yenogex
npAMOXooAUil,
Yenogex
HeanoepmanvCKull,
Yenoeek pazymuulii
coepemennozo muna.
Haxo0ku uckonaemvix
0CMAaHK08, 6pems
cyujecmeosanus,
obdnacmeo
pacnpocmpanenus,
00béM 201061020 Mo324,
00pas xncusnu, opyous.

Memoncmpayuu:

Taoauuwvt u
cxembt: «Ocnognvie
Mmecma
NAEOHM 002U EeCKUX
HAX000K NpeoKos
COBPEMEHH020
uenoeeKay,
«/Ipesneiiwiue n1100uy,
«/Ipeenue n10ouy,
«llepevie cospemennvie
a0dur». Qbopydosanue:

JUIs IOHNMaHKsS MecTa 1
poJIH YenoBeKa B
npupozaePackpriBaTh
cojiepKaHUE TEPMUHOB H
MOHATHI: (haKTOPBI
AHTPOIIOTeHE3a, IPYIIIOBOE
COTPYAHHUYECTBO, Peyb,
OpyAniiHas AESTEIbHOCTD,
oMUMOP(U3M.
XapakTepu3oBarh
JIBUIKYIIUE CHIIBI
(baxTopsl) aHTpOIIOreHE3A:
GuoI0oru4ecKue u
COLMANIbHBIC, CPABHUBATH
HX MEXKIY
coboitPackpbiBaTh
coiepKaHUE TEPMUHOB 1
TIOHSATHH: aBCTPAJIONUTEK,
YEJI0BEK YMEJIblii, 4eJIOBEK
MPSIMOXOISA LM,
HeaHJepTaiel,
KPOMAaHbOHEII,
HEONUTHYCCKast
PEBOJIIONHS, TIEPBOOBITHOE
HCKYCCTBO.
XapakTepu3oBartb U
CPaBHUBATh MEX/Ty COOOMH
OCHOBHBIC CTaJ{1H
9BOJIIOLINH YEIOBEKa:
XPOHOJOTHIECKHIT
BO3pACT, apeas
pacripoctpaHeHus, 00bEM
TOJIOBHOTO MO3ra, 00pa3
JKU3HH H OPYAHUSI
TPYIapacKpbIBaTh
[IPHYUHBI X MEXaHU3MBI
pacoreHesa, epevncisiTh
1 IPUBOJIUTD MIPHMEPBI
TIPHCTIOCOOTIEHHOCTH
YeJIoBeKa K YCIOBUSIM
CpeIbl, IPUMEpEI
TIPHCTIOCOONTENTEHOTO
3HAYCHHS PACOBBIX
MPH3HAKOB.
Jloka3bIBaTh IMHCTBO
Buyia Homo sapiens,
Hay4HYIO
HECOCTOSITEILHOCTD
PAacOBBIX TEOPHA, UlIEH
CONMAIBHOTO JapPBHHU3MA
1 pacu3Ma




Mynsdcu
«lIpoucxosncoenue
yenoeexka» (6rocmol
agcmpanonumexa,
numexanmpona,
Heanoepmanvya,
KPOMAHbOHUA); ClIenKu
unu uzooparcenus
KAMeHHbIX Opyouil
nepeoovImnoz0
uenoseKa: KamMHu-
uonnepul, pyouna,
ckpeona Yepmol
npucnocoonennocmu
npedcmasumeneil
uenoseuecKuxpac K
yenosuam
cyuiecmeosanus.
Eouncmeo
uenogeuecKkux pac.
Kpumuxka coyuanvnozo
odapeunuzma u pacusma.
[emoncmpayuu:
Taoénuust u cxemor:
«Uenoseueckue pacvt»

OpraHu3Msl 1
OKpY’KaloILas cpejie

DKOJIOrHs KaK HayKa.
3aauu u paszensl
9KOJIOTUH.

MeTo/1bl DKOJOTHYECKUX
HCCIIeJOBaHUH.
DKOJIOrH4ecKoe
MHUPOBO33pEHUE
COBPEMEHHOTO
YEeJI0BeKa.
Jemoncmpayuu:
Topmpemur: A.
T'ymbonbar,

K. @. Pynbe, D.
T'ekkensb.

Tabruywl u cxemvl:
kxapta «[Ipuponusie
30HBI 3emim» Cpesibl
0OUTaHHs OPraHU3MOB:
BOJIHAs, HA3EMHO-
BO3/yIIHAs, TIOYBEHHAS,
BHYTpH-
OpraHU3MEeHHasl.

Okonornyeckue
(axTOpHI.
Knaccudukanms
9KOJIOTHIECKUX
(haxTOpoB:
abuoTHYECKHE,
OHOTHYECKHE 1
AHTPOIIOTCHHEIE.

JleticTBue
IKOJIOTUYECKUX
(bakTopoB

Ha OPTaHHU3MBI.

[Memoncmpayuu:

Tabauywl u cxemvl:
«Cpenbl 00uTaHus.

OpraHU3MOB»
AbuoTnueckue
(axTOpBI: CBET,
TeMIieparypa,
BIIQXKHOCTb.

DoTonepuoan3M.
Ipucnocobnenus
OpraHU3MOB K Jei{CTBUIO
a0MOTUUECKUX
(axTopoB.
Buonornueckne puTMeL.

Memoncmpayuu:

Tabauywl u cxemvl:
«DoTonepruoIU3MY.

Jlabopamopnvie u
npakmuueckue
pabdomer:

PackpeiBaTh cozepxaHue
TEPMUHOB U HOHATHIL:
9KOJIOT U], TIOJIEBBIE
HaOJII0ICHHS,
9KCIIEPHMEHTHI,
MOHHUTOPHHI OKPY’Karomen
cpezibl, MOJIEUPOBAHUE,
9KOJIOTHYECKOe
MHPOBO33pPEHHE.
[epeuncnsars 3aga4un
9KOJIOTUH, €€ pa3ebl U
CBSI3H C IPYTUMHU HAyKaMH.
XapaxkTepuzoBaTh METObI
9KOJIOTHIECKUX
HCCIIeIOBaHu i
PackpeiBath coneprkanue
TEPMUHOB W TTOHSTHIA:
cpena oduTanus,
9KOJIOTHYECKHE (PaKTOPBI,
OMOJIOTHYECKHUI ONITUMYM,
OTrpaHUYMBAIOIINH
(TUMUTHPYIOLIHIA )
(axrop.
XapaxkTepHu3oBaTh
YCIIOBUSL Cpel OOUTaHUs
OpTaHU3MOB;
knaccuuIupoBaTh
U XapaKTepU30BaTh
9KOJIOTHYECKHE (haKTOPBI:
a0MOTHYECKHE,
OHOTHYECKHE U
AHTPOIIOTeHHEIE.
OnuceIBaTh
JIEHCTBUE SKOJOTHYECKUX
(hakTOpOB HA OPraHHU3MBI.
XapakTepu3oBaThb
0COOCHHOCTH CTPOCHUS U
JKU3HEACSITEIBHOCTH
pacTeHHIt U KUBOTHBIX
PasHBIX cpef
oburanusPackpeBaTh
coziep)KaHue TEPMHHOB U
MOHATHI: a0HOTHYECKHE
(bakTopsI,
(oTomneproansm,
OHOJIOTHYECKUE PUTMBL.
Ananu3upoBarthb
JICHCTBUE CBETA,
TeMIEpaTypbl, BIAKHOCTH
Ha OpPraHu3Mbl U
MIPUBOJIUTH HPHMEPHI
MIPUCIOCOOJICHHOCTH
OpraHU3MOB.
IIpoBosuTh

DJIEeKTPOHHbIH
00pa3oBaTebHBIN
pecypc.
AynuoyueOHUK.
Bubnuorexa POII
Enunas xomiekuus
POBBIX
00pa3oBaTeIbHBIX
pecypcos (school-
collection.edu.ru)
oubmmoteka POIIIL.
Enunas xomiekuus
POBBIX
00pa30BaTeNbHBIX
pecypcos (school-
collection.edu.ru)
window.edu.ru -
EnnHoe okHO
aocryna K
00pa3oBaTeIbHbIM
pecypcam.
http://schoolcollecti
on.edu.ru/

.http://school-
collection.edu.ru/cat

alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/
fipi - ®UIIA -
(enepabHBII
HHCTUTYT
MeJarOrMYeCKUX
n3mepenuit. EI'D -
KOHTPOJILHO
HU3MEpUTEIbHBIE
MaTepHabl (IeMo
EID);
DenepanbHbIi GaHK
TECTOBBIX 3aJJaHUH
(OTKPBITHII
CETrMEHT);
edunews - "Bce
TSI MOCTYNAIOIHX

YcraHoieHue
JIOBEPUTEIBHBIX
OTHOILIEHUH C
00yJarOIUMHUCH,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCTIPHSITHIO
00yJaroImuMuCs
TpeOOoBaHUH 1 IPOCHO
YAUTEISA,
MIPUBIICUCHUIO UX
BHUMAaHHS K
o0cyxaeMoii Ha
ypoxke uH(popManuy,
AKTHBH3AIMN HX
[I03HABaTEIbHON
JIeSITENIbHOCTH;
[oOyxneHue
oOygaromuxcs
coOroIaTh Ha YPOKE
OOIIETIPUHATHIC HOPMEI
MTOBEICHUS, TIPABHUIIA
OOIIEHHUS CO CTapUINMHU
U CBEPCTHUKAMH,
MIPUHIUIEI Y9eOHOM
JIICLUIIIMHBL 1
CaMOOpraHU3alInH;
MpUBJICUYCHHIE
BHUMAaHUS
00yJaroImuxcs K
LIEHHOCTHOMY aCTIEKTY
n3y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3amus
nx paboTsl ¢
[10JIy4aeMOM Ha ypoke
COILIMAJIbHO 3HAYMMOM
nHpOpManuei;
BKJIIOUEHHE B  YPOK
UTPOBBIX TMPOLEAYpP C
HENBI0  MONACPIKaHUSI
MOTHUBAIUH
oOyyaromuxcs K
MOJTYYCHHUIO  3HAHWHU,
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JlaboparopHas
pabota Ne 3.
«Mopdomnormueckue
0COOCHHOCTH pacTeHUi
13 pa3HbIX MECT
0OUTaHHSD).
JlabopaTopHas padora
Ne 4. «BnusiHue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyCca»
Buotnueckue GpakTopsl.
Bune! 6noTHYECKHX
B3aMMOJIEHCTBHUIA:
KOHKYPEHILIHS,
XUITHUYECTBO, CUMOHO3
1 ero GopMmsl.
[Mapa3zurusm,
KOOTIepanus,
MYTYyaIu3M,
KOMMEHCAITH3M
(KBapTUPAHCTBO,
HaXJIEOHUYECTBO).

AMeHcamu3M,
Helrpanusm. 3HaueHue
OMOTHYECKHX
B3aMMOJIEUCTBUM ISt
CYILIECTBOBAHHUS
OpraHU3MOB B
MIPUPOIHBIX
coobIecTBax.

[Memoncmpayuu:

Tabauywl u cxemoi:
«[Tnmessle mernm»
DKOJIOTHYeCKHe
XapaKTEePUCTUKH
nonyssiun. OCHOBHBIE
TI0KA3aTeNN MOMYJISIHN:
YHCIICHHOCTB,
IUIOTHOCTB,
POKIaEMOCTb,
CMEPTHOCTB, IPHPOCT,
murpanys. J(naamnka
YHCJICHHOCTH
TOMYJISALUY U e€
PEryJISIHS.

[Memoncmpayuu:

Tabnuyvl u cxemoi:
«[Tomymsium»,
«3aKOHOMEPHOCTH POCTa
YHCICHHOCTH
TIOMYJISIUN HH(Y30pHH-
Ty(DenmbKm.
Jlabopamopnvie u
npakmuueckue
pabomul:
Ilpakmuueckan paboma
Ne 2. «IToocuém

Ouosornueckue
HaOIIOICHHS 1 0(OPMIIATD
PEe3yIbTaThl IPOBEAEHHBIX
HaboaeHuiiPackpbiBaTh
coiepKaHUE TEPMUHOB U
MOHATHI: OHOTHYECKHUE
(hakTOpBI, XUIIHUYECTBO,
apasuTU3M,
KOHKYPEHIIHS, MyTyalli3M,
CHMMOH03, KOMMEHCAJIU3M,
HaxJIeOHUYECTBO,
KBapTUPAHCTBO,
aMEHCallu3M, HeHTpanu3m.
XapakTepu3oBarh
onorHyeckue HhakTOPLI U
BUJIbI B3aHMOOTHOIICHHIT
MEX/ly OpraHU3MaMH;
[IPHBOJUTH TIPUMEPBI
B3aUMHOM
MPUCTIOCOOIEHHOCTH
opranu3MoB. CpaBHUBATb
MEKy co00i BUIb
OMOTHYECKHX
B3auMozeiicTBui
opranu3MoBPackpbIBaTh
CoJiep)KaHUE TEPMUHOB U
TIOHSTHH]: OIS,
YHCJICHHOCTb, IUIOTHOCTB,
POKIAEMOCTb,
CMEPTHOCTB, IPHPOCT,
MHTpaLysl, IMHAMUKa
YUCIICHHOCTH TOIYJISALUH.
XapakTepHu3oBaTh
OCHOBHBIC IIOKA3aTeNH 1
9KOJIOTHYECKYIO CTPYKTYPY
TIOMYJISILIVIN; ONTUCHIBATH
MEXaHH3MBbI PeryJISIIUK
YUCIICHHOCTH TOMYJIALUN

HaJIaXKMBAHUIO
MTO3UTHBHBIX
MEKITNIHOCTHBIX
OTHOIIICHHH B KJIacce

naomuocmu
nonynAuUIL pasnblx
6u006 pacmenuiny
CoobmecTsa i Coo0bmmecTBO PackpeiBaTh conepkanue OneKTpOHHBIH VY cTaHoBIEHHE

SKOJIOFMYECKHE CHCTEMBI OpraHU3MOB - OMOLICHO3. | TEPMUHOB H HOHSTHIA: 00pa3oBaTeIbHBIH JOBEpHTENBHBIX
CTpyKTyphl OHOIIE HO3a: | OMOIIEHO3, PKOCHCTEMA, pecypec. .
BUJIOBAs, OMOTeOoIeHO3, BUJIBI- AynnoyueOHHK. OTHOIICHHH C
MPOCTPAaHCTBEHHAS, JIOMHHAHTBI, Bubmmnorexa POLI 06y‘laIOHII/IMI/IC$I,
Tpoduyeckas 9KOJIOTHYEeCKash HHIIA. Enunas xomnexnus CIOCOOCTBYIOLIUX
(mamesas). Bunpi- XapakTepu3oBaTth 1A(POBBIX [I03UTHBHOMY
JIOMHHAHTBI. OHoIIeHO3 (CO00IIECTRO), 00pa3zoBaTeIbHBIX
CBs13u B GHOLICHO3E. €ro BHIOBYIO, pecypcoB (school- BOCIIPHUATHIO
Hemoncmpayuu: MIPOCTPAaHCTBEHHYIO U collection.edu.ru) 00yJarImuUMuUCs
Tabnuyvl u cxemol. TpouUeCKyro CTPYKTYphl. | Oubmmorexa POILI. TpeOoBaHui U MPOCHO
«[Inmiessle nenmy», OOBSICHATB POITH Enunas xomnexnus yauTens
«buoreHos: coctaB 1 KOMITOHEHTOB OHOIIEHO3a B | ITH(POBBIX §
CTPYKTYypay. TO/UIEPKAHUN €T 00pa3oBaTeIbHBIX HPHUBJICICHUIO MX

Ob6opydosanue: MOZIEb-
anmkanst « TUmHYHbIe
OHOIICHO3BI»; repbapuii
«PacrurenbHbie
Co001IEeCTBaY,

CTPYKTYpBI 1
CYIIIECTBOBAHUS Ha

onpeaenéHHoN
tepputopun. OOBSACHATD
OMOJIOTHYECKHI CMBICIT

pecypcos (school-
collection.edu.ru)
window.edu.ru -
Enunoe oxHo
JI0CTYyNAa K

BHUMAaHUS K
o0cyxnaeMoii Ha
ypoke uHdopmanuu,
AKTHBH3ALHN HX



http://window.edu.ru/

KOJUICKLIHS
«buoneno3»
DKOJIOTHYECKHUE
CHUCTEMBI (3KOCUCTEMBI).
IonsTre 06 3KOCHCTEME
1 OMOTeoleHO03e.

OyHKIHMOHAIIbHBIE
KOMITOHEHTBI
9KOCUCTEMBI:
MPOYLICHTBI,
KOHCYMEHTBI,
PeILyLEHTHI.

Kpyrosopor
BEILECTB U IIOTOK
9HEPTUH B YKOCHCTEME.

Tpoduueckue
(nuieBble) ypOBHU
skocucTeMsl. [Turessie
uenu 1 cetu. OCHOBHbIE
MOKa3aTenn
9KOCUCTEMBI: Onomacca,
MPOIYKIIHSL.
DKOJIOTHYeCKUe
MUpPaMHUAZIBL: TPOIYKIIHH,
YHCIICHHOCTH,
6uomaccel. CoiicTBa
9KOCUCTEM:
YCTOMYMBOCTD,
CcaMOperyJIsLus,
pas3BHTHE.

Cykueccusl.

[emoncmpayuu:

ITlopmpemur: A.
Jx. Tenciu, B. H.
Cykaué.

Tabauywt u cxemol:
«IIpuponHbie
coobuectBay, «llemu
MUTaHUSD,
«IKoJIorHUecKas
MHPAMHIA»

Ipuponusie
9KOCHUCTEMBI.
DKOCHCTEMBI PEK U 03€p.
DKkocucTeMa XBOWHOTO
WIN
HIMPOKOJIUCTBEHHOTO
neca. [Jemoncmpayuu:

Tabauysl u cxemul:
«DKocucTeMa
[IAPOKOJINUCTBEHHOIO
necay, « JKocucTeMa
XBOMHOTO JIeCcay,
«buoreno3 Bojioéma.

Ob6opyodoganue:
repOapuu ¥ KOJUIEKIIMU
pacTeHHil ¥ KUBOTHBIX,
MIPUHAUISKAIINX K
Pa3HBIM dKOJIOTHIECKHM
TpyIIaM OJHOTrO BUIa
AHTpOIIOTEHHBIE
9KOCHCTEMBI.
ATpPOIKOCHCTEMBI.

Ypb6oskocucTeMsl.
Buonornueckoe u
XO3SHCTBEHHOE
3HAYCHHE
arpodKOCHCTEM U
ypbodKocucTeM.
Buopasnoobpasue kax
(haxkTOp YCTOWYHUBOCTH
akocucteM. CoxpaHeHHe
OGHOJIOTHIECKOTO
pa3HoobOpasus Ha 3emie.

[emoncmpayuu:

Tabauywl u cxemvi:
«ATpOLICHO3Y.
Ob6opyoosanue:
Kkosutekus «Bpeaurenu

SPYCHOCTH M JIUCTOBOI
Mo3anku. CpaBHHBATh
KOMIIOHEHTHI OHOIIEHO30B,
UX BUJIOBYIO,
IPOCTPAHCTBEHHYIO U
TpOQUUECKYIO CTPYKTYPHL,
CBSI3U MEKILY
OpraHu3MaMH
PackpeIBaTh comepikanue
TEPMHMHOB Y HOHSTHIA:
9KOCHCTEMa, OMOTCOLIEHO3,
MIPOIYLICHTEL,
KOHCYMEHTBI, PeyLIEHTHI,
TpodHIeCcKrue YpOBHH,
MHUIIEBAsIIeNb U CeTh,
9KOJIOTHYECKHE
nupamu/ibl, Ouomacca,
MIPOIYKIUSL, CYKIIECCHUSL.

XapakTepu3oBaTh
CBOICTBa 3KOCHCTEMBI (€€
CIIOCOOHOCTB K
JUINTEIIEHOMY
CaMOMOACPKAHUIO,
OTHOCHUTEIIBHO 3aMKHYTHIH
KPYrOBOPOT BEIECTB,
HE00X0IMMOCTh IIOTOKA
sHeprun). CpaBHUBATH
NacTOMIIHEBIE U ISTPUTHEIE
IHIIEBBIC LICTIH,
TpoHueCKHe ypOBHI
9KOCHCTEMBI.

Paznuuath
MTHPAMHIBI IPOYKIUH,
MTHPaMHIBI YUCIICHHOCTH U
MUpamMubl GHOMacChl.

CocCTaBIATh LEH U
CEeTH IHUTAHMUS.
Ilepeuncasars cBOWCTBA
9KOCUCTEM: YCTOMYUBOCTb,
CaMOpETYIISIINS, Pa3BUTHE
(cykueccus).

OnuceBaTh
MEXaHH3M HOIePIKaHUS
paBHOBecHs B
9KOCHCTEMaXx.

XapakTepu3oBaTb
CYKIIECCUH, BBISBIISTH
TIPHYUHBI U 00111
3aKOHOMEPHOCTH CMEHbI
skocucteM PackpbiBaTh
coziep)kaHue TePMUHOB 1
TIOHSTHH: BOJHBIE
9KOCHCTEMBI,
OHOTeOIeHO3BI,
(UTOMITAaHKTOH,
300ILTAHKTOH, OEHTOC,
rymyc. IlpuBomuth
MIPUMEPBI IPUPOTHEIX
9KOCHCTEM CBOCH
MecTHOCTH. CpaBHHBATh
Ha3eMHBIC ¥ BOJHBIC
9KOCHCTEMbI; OPTaHH3MBl,
oOpasyrolue pasHsie
Tpoduyeckue
ypoBHHPackpbBaTh
coziep)KaHue TEPMHHOB U
TOHSTHH: aHTPOIIOTCHHAS
9KOCHCTEMa,
arpodKOCHCTEMa,
ypboskocucTema,
OropazHooOpasue.

XapakTepu3oBaThb
arpodKOCHCTEMBI 1
yPOOIKOCHCTEMBI,
0COOCHHOCTH UX
CYIIIECTBOBAHHS.

IIpuBoauts
[IPHMEPBI QHTPOIIOTEHHBIX
9KOCHCTEM CBOCH

00pa3oBaTe/ibHbIM

pecypcam.
http://schoolcollecti
on.edu.ru/

.http://school-
collection.edu.ru/cat
alog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c10/

fipi - ®UIIN -
(benepanbHbIit
HUHCTUTYT
IeJaroru4eCKux
u3mepenuit. EI'D -
KOHTPOJIBHO
HU3MCPUTECIIbHBIC
Marepuabl (1eMo
ETD);
DenepalibHbIil GaHK
TECTOBBIX 3aJIaHUI
(OTKPBITHII
CErMEHT);
edunews - "Bce
JUIS1 MOCTYNAIOIHX

[103HaBaTEIbLHON
JIEeATENILHOCTH,
[ToOyxnenue
oOygaromuxcs
coOoIaTh Ha YPOKe

OOIIECTIPUHATEIE HOPMBI

TIOBCACHN, IIpaBUIa

00IIeHHNs CO CTapIIUMU

U CBEPCTHUKAMH,
NPUHIUIIBI y4eOHOH
JICLUIIIHHBL 1
CaMOOpraHu3alny;
NIPUBJICYCHHE
BHUMaHUS
oOyJaromuxcs K

LIEHHOCTHOMY aCIICKTY

N3y4aeMbIX Ha ypoKax

ﬂBHCHHﬁ, OopraHnusanus

uX paboTHI C

M0JIy4aeMO# Ha ypoke
COLMaIbHO 3HAYNMOM

nHdopmanueii;
BKIIOYCHHE B  YPOK
UTPOBBIX MPOIEAYpP C
LENIbI0  MOJACPIKAHUS
MOTHUBALIMHU
oOygaromuxcs K
MOJYYCHHUIO  3HAHHWH,
HaJIa)KUBAHUIO
[IO3UTHBHBIX
MEKITUYHOCTHBIX

OTHOIIIEHUH B KJIacce
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Ba)kKHEHIINX
CENbCKOXO3SHCTBEHHBIX
KyJIbTyp» YdeHue B.
. Bepnanckoro o
6uocdepe. I'panunsl,
COCTaB U CTPYKTypa
6uochepst. Kusoe
BEIIIECTBO U €ro
¢yaxum. OcobeHHOCTH
Grocheps! Kak
rI100aJIbHOM
IKOCHCTEMBI.

JluHamuueckoe
paBHOBecHe 1 0OpaTHast
cBsI3b B Onocdepe.

[emoncmpayuu:

Tlopmpemui: B. U.
Bepnazckuid.

Tabauywl u cxemvi:
«O611ast cTpyKTypa
ouocdeps»,
«Pacnpoctpanenue
KU3HH B Onocdeper,
«O30HOBEIH YKpaH
o6urochepsn»
KpyroBopors! BerecTs
1 OHOreoXUMHUUYECKHUe
LUKJIBI DJIEMEHTOB
(yrnepona, a3ora).

30HAIBLHOCTH
o6urocdepsr. OCHOBHBIC
OHOMBI CYIIH.

[Memoncmpayuu:

Tabnuybl u cxembl:
«Kpyrosopor yriepoza
B Ouoceper,
«Kpyrosopor a3ora B
HIPHPOAE»
YenoBeyecTBO B
ouocdepe 3emin.
AHTpPONOreHHbIE
HU3MeHeHus B buocpepe.
I'mo6anbHBIEdKOIOTHYEC
KM€ TpoOIeMBbI.

[Memoncmpavyuu:

Tabauysl u cxemul:
«IIpumepHbIe
aHTPOIIOTeHHBIE
BO3/IeiicTBYA Ha
npupoy», «Bakueie
HCTOYHHKH 3arpsi3HEHHS
BO3/yXa U TPYHTOBBIX
BoY, «IlouBa -
BaXKHeHIIas
COCTaBIISIOIIIAst
ourocdepnr», «DakTopsl
Jerpajialliyl TI0YBY,
«ITapHuKOBEIT 3(PeKT,
«®DakTopsl
PaIHOaKTHBHOTO
3arps3HEeHHs
o6rocdeprny; Kpacnas
kHura PO, n3obpaxenus
OXpaHsIEMbIX BUJIOB
pacTeHuil ¥ )KUBOTHBIX
CocyuiecTBoBaHuE
[IPUPOABI U
YEJI0BEYCCTBA.
CoxpaHenue
6ropa3HO00pa3ms Kak
OCHOBA YCTOHUHUBOCTH
6noctepsr. OcHOBa
paLOHAIBLHOTO
yIpaBJICHUS
MPHPOIHBIMH PECypcaMu
U UX UCIOJIb30BaHNUE.
JlocTmxeHus OuoIorun
1 OXpaHa IPUPOJIBL.
[emoncmpayuu:

MECTHOCTH, OIHCHIBATh UX
BUJIOBOM COCTaB U
cTpykTypy. CpaBHHBaTH
COCTaB U CTPYKTYpY
HPHPOAHBIX SKOCUCTEM H
arpodKOCHCTEM,
arpo3KOCHUCTEM U
ypOo3kocucrem
PackpbIBaTh CoepKaHue
TEPMHMHOB Y HOHSTHIA:
6uocdepa, xKHBOE
BEIECTBO, JHHAMHIECKOE
paBHOBeEcHE.

OrenuBath BKJIaj B.
. Bepnanckoros
CO3J[aHHE YUCHHUS O
6uochepe.
XapakTepu30BaTh COCTAB
6uocheps, GQyHKIUNA
JKUBOTO BEILECTBA
Grocdeps! U onpenensTh
(Ha xapre) obsacTH ero
ENHWISHENY
PacIpoCTpaHeHHsI.
IIpuBoauTH IpUMEpPHI
MpOosiBICHUS (QYHKIMN
JKHBOTO BEIIECTBA
ourocdepsr,
6HMOre0XUMUUECKON
JEeSATEILHOCTU YeIOBeKa.

Ilepeuncsits
ocobeHHOCTH Ouochepbt
KaK MI00aIbHON
9KOCHCTEMBI
3emnuPackpbiBaTh
coziep)KaHue TEPMHHOB U
TOHSTHH: LETTOCTHOCTh
6urocdepsl, Kpyropopor
BEIIECTB,
OHOTeOXUMUUECKHE IIUKIIBI
3JIEMEHTOB, 30HAIBHOCTh
orocdeps!, GHOMEL.

OnuceiBaTh
KPYrOBOPOT BEIIECTB,
OHOTeOXUMUUECKHE IIUKIIBI
a3oTa M yriiepoja B
o6uocdepe.

OGBSICHATH IPUYHHY
30HAIBHOCTH OHOC]EpHI.
Ilepeuncnsats u
XapaKTepU30BaTh
OCHOBHBIE OMOMBI CYIIII
3emin  PackpeiBaTh
coziepkaHue TePMUHOB 1
TIOHSTHI: aHTPOIIOTEHHBIS
H3MCHEHHUS,
9KOJIOTHYECKUI KpU3HC,
TI100aJIbHBIETPOOIIEMBI.

XapaxkTepu3oBaTh
GrochepHyro poib
YeloBeKa.

IIpuBoauts
[IPHMEPBI aHTPOTIOTEHHBIX
n3MeHeHuil B 6uocdepe.

OreHuBaTh
TIOCIISACTBHUS 3arPs3HECHUS
BO3J1yLIHOMN, BOJHOM
Cpe/Ibl, H3MECHEHUS
KIIMMATa, COKpaLICHHs
6ropazHo0OpasHsl.

DopmynupoBaTh
COOCTBEHHYIO MO3HILHIO 110
OTHOILICHHIO K
rII00aTbHBIM U
pEruoHaIbHBIM
9KOJIOTHYECKHM
npobemam,
ApryMCHTHPOBATH CBOO
TOUKY 3pCHHSI.




Tabauyvl u cxemoi.
«buocdepa n genosex»

Ha3sbiBaTh MpUYHHBI
MOSIBJICHHSI
MPUPOIOOXPAHHOMN ITHKH,
pacKpbIBaTh 3HAYCHHE
mporpecca st
MIPEOJIOJICHNUS
9KOJIOTHYECKOr0
KkpusucaPackpbiBaTh
COJIepIKaHuEe TEPMHUHOB U
MOHATUI: PaLMOHAIEHOE
MPUPOJIOTIOIB30BAHKE,
YCTOHYUBOE pa3BUTHE,
KO3BOJIFOLIMS.
XapaxkTepuszoBath
panuoHaIbHOE
HCII0JIb30BaHKE
MIPUPOJIHBIX PECYPCOB;
OCHOBHBIE MTOJIOKEHUS
KOHLIEMLUH YCTOHYMBOrO
pa3BUTHS

PesepBHOE Bpems

HUTOro
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