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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpamMmsl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS
OTIpe/IeNICHUs MOAXO0/I0B K (POPMHUPOBAHUIO COAEpXk aHUs ydeOHOro IpenMera
«buonorus» cocraBuiaM: KoHuentyainbHble nojoxenus @OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH LEJEeH, COAEpKAHMs, pe3ylbTaToB OOYy4YEeHHUS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOLIUX LESIX U
IOPUHLMIIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obOpasoBanus B Poccuiickoit ®enepanuu, a TakKe IOJOXKEHUS O
cnenuduke OMoyorur, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00eCIeUeHUN
CYLIECTBOBAHMsI 4eJIOBeUeCKOro oodmectBa. CoraacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpe/iesIEHbl OCHOBHBIE (PYHKIIMU IPOIPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T MNpPEACTaBICHUE O LENAX, 00 oOuen
cTpaternu OOy4YeHHUs, BOCHHUTAHUSA M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMU
yuebHOoro mpeamera «buonorus», ompeaenseT o0sA3aTeNbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpeneieHue TIO0 pasjenaM M TEeMaMm,
PEKOMEHIyEMYIO TOCJIEI0BAaTENbHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommnXCs.

B mporpamme mo Ouonormum TakKe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpPEAMETHBIM M TPEAMETHBIM pe3yJabTaTaMm
oOyueHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Yy4YEOHO-TIO3HABATEJIbHOM
JEsITeIbHOCTH/Y4eOHBIX JEHCTBUI O0OydYaloIUXCsl MO OCBOEHHUIO COJAEpIKAHMS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3YYEHHHM OWOJIOrMM, Onaromaps 4eMmy B Hel
MPOCMaTPUBAETCA HAMPABICHHOCTh HA Pa3BUTHUE 3HAHWW, CBA3AHHBIX C
(opMUPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, KOJOTUUECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpasze KW3HU U OEpPEKHBIM OTHOILICHHEM K OKpYXKarolled MpUPOIHOM cpee.
[ToaTomy Hapsay ¢ W3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHUi, a TakKe 3HAHHH O
CTPOCHHH KUBBIX CHCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MporpamMme Mo OHOJIOTHH YAEICHO BHUMAaHHUE HCIOJb30BaHUIO
MOJIyYE€HHBIX 3HAHUM B MOBCEIHEBHOM KM3HU I PELICHUS MPUKIAIHBIX 33134, B
TOM dYHcje: TpOo(UIAKTUKK HACIEICTBEHHBIX 3a00JIeBaHMII YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 00OCHOBaHUS HKOJIOTHYECKU
1[e1eco00pa3HOro TMOBEACHUS B OKpYKalollle MPUPOAHOM cpele, aHanuza
BIIMSIHUSL XO3SHCTBEHHOW AESITENBHOCTH 4YEJIOBEKa Ha COCTOSIHUE HPUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHHE BHUMAaHUS K MPUKIIAJHON HAIPaBICHHOCTH
ydaeOHoro npeamMera «buonorusy NpoauKTOBaHO HEOOXOIUMOCTBIO OOECIIeUeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KoTopas npeanosaraer (opMHpoBaHME y  OOydaromuxcs
CIIOCOOHOCTH aJlaliTUPOBAaThCA K M3MEHEHMSIM JIMHAMUYHO DPa3BUBAIOILErOCA
COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHsA 3aHUMAET BaXHOE
Mecto. OHa obecrieunBaeT (GOPMUPOBAHKE y OOYUAIOUIUXCS MPEICTABICHUN O
Hay4yHOW KapTHHE MHUpa, pacliupsieT U 000O0IIaeT 3HaHUS O >KMBOW IpUpoJe, €€
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOW OpPraHU3allMM W DSBOJIOLHH, CO3MAET
YCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOW  TPHUPOABI,  (OpMHUpOBaHUS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 370pOBOro U Oe3omacHoro obpasa
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTUS UMEET TAKXKE JIJIsl PELICHUS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpEeAHero  oOmiero  o0pa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. Mzyuenue Ouosiornn oOecrieyuBaeT yciaoBus Uil (POpMUPOBaHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTETPALUKM OMOJOIMUECKHUX 3HAHHUM C
MPEACTABICHUSIMHU U3 IPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XHUMHHU
u reorpadun. Ha3BaHHBIE MOJIOKEHUS O NpPEIHA3HAYEHUH Y4YEOHOro IMpeaMeTa
«buosnorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP>KAaHMsI, MNPEICTABICHHOTO B IPOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPa3HOrO MOAXO0/Aa, B COOTBETCTBHH C
KOTOPbIM OOy4Yaromfecs: TOJKHBI OCBOWUTh 3HAHMS U yMEHHS, 3HAUMMbIE IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACAIONINE aJIeKBAaTHOE ITOBEJICHUE
YesIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CUCTeME 3HaHMM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIIYX,aT OCHOBOU il (DOPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LEHHOCTHBIX ~ OpPUEHTAlMSAX  JMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3alHUH
OMOI0rHYecKoro o0pa3zoBaHusl.

CrpyKTypupoBaHHe COJEp>KaHUS y4eOHOro Mmarepuana B Mporpamme IO
OMOJIOTUM OCYIIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOIBI, O €€ YPOBHEBON OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorusn»
BBIJICJIEHBI CIIEIYIOIINE COAEpKATEIbHbIE TUHUN: «bruonorus kak Hayka. Metozsl
Hay4yHOro To3HaHus», «Kierka kak Ouonoruueckas cucrema», «Opranusm Kak



Oouonornyeckast cuctemay, «CuctemMa M MHOTOOOpa3we OpPraHUYEeCKOTO MHUPay,
«IBOJIIOIUS dKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[enb n3yuenus yueOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE —
OBJIaJIcHWE  OOYy4YaIOIUMHCS 3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHW3allid J>KUBBIX CHUCTEM pa3HOTO paHra © NPUOOpPETEHHE YMEHH
UCIOJIb30BaTh ATH 3HAHUS JUIsl TPAMOTHBIX JCHCTBUN B OTHOILIEHHWU OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buosnorus» Ha 6a3oBOM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIIETYIONIUX 3a/1a4:

OCBOEHHE OOYYaIOUIMMUCS CHUCTEMbl 3HAHUN O OMOJIOTUYECKHX TEOPHUSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
Uist (POPMHUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX JKMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOy4YalOIIMXCA IMO3HABATEIbHBIX, HHTEIICKTYAIbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B MpOIECCe aHadu3a JaHHBIX O MYyTSX pPa3BUTHA B
OMOJIOTUU HAy4YHBIX B3MJISA0B, UACH W TMOJXOJ0B K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHU3alllu;

CTAaHOBJICHHE Yy oOydarommxcs oOmei KylnbTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLIEHUBATH SBJICHUSI OKPYKAIOIIETO
MHpa JKABOM MPUPOJLI HA OCHOBAaHUW 3HAHUW U ONbITA, MOJYYEHHBIX MpH
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHrue y OOydYalOIIUMXCS YMEHUN WUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTUYECKUX 3HAHWM B TMPAKTHUUYECKOW JESATEIBbHOCTH 4YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOJIOTUA;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM KUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K Hel, COOTIOCHUS dTHISCKUX
HOPM TIPU MPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHME IIEHHOCTU OWOJOTUYECKUX 3HAHWN ISl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM JKM3HU IS
OLICHKH MOCJIEACTBUM CBOEH JIESITEIBHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME H COOJIOJIEHWE Mep MNPOPUITAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmero oOpasoBaHusi «buonorusi», u3zydyaemas Ha
0a30BOM YPOBHE, SIBIISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHD.



Jlist m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CPETHETO 001Iero o0pa3oBaHus
otBoAMTCs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hexnenwo), B 11 kiacce — 34
yaca (1 yac B HezeJII0).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU H
APYTUMH €CTECTBEHHBIMH HayKaMmH, punmocodueit, ITUKOM, SCTETUKON U MPaBOM.
Pons Ouonormu B (QOpMUPOBAHUU COBPEMEHHOW HAyYHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHne, KiaccupuKamusa, MOJACIMPOBAaHUE, CTAaTUCTHYECKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW MTPUPOIBD).

JlabopaTopHblie U IPpaKTHYeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «lcnosib3oBaHuEe pa3iIMYHBIX METOJOB MpHU
M3yYECHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI M KX OPraHU3aALMS.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeIMET u3yueHust ouosnoruu. OTinune
KUBBIX CUCTEM OT HEOPTAHUYECKON MPUPO/IBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. Y POBHU OpraHU3AMN OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJAIUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYeCKui), OnochepHbI.

JlemoHncTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHHU OpraHU3aIUuu
KUBOU MPUPOABD.

O6opynoBanue: Mmojienab Mmosekynsl JIHK.

Tema 3. Xumuveckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KJIETKA. XHWMHUYECKUE DJJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThI. Boia 1 MuHepaibHbIE BEILIECTBA.

OyHKIIMM BOALI M MHUHEpaJIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHre OenKoB. AMUHOKHCIIOTBI — MOHOMEpHI OEIKOB.
HezameHnnmble n 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpBhl O€IKOBOW MOJIeKysbl (TepBUYHAs, BTOpWUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornyeckue
GyHKIHUU OEIKOB.



depmeHThl — Oumonormueckue Karammzatopel. CrTpoeHue (depmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenupuyHocTh. KodepmeHntsl. Butamunsbl.
OTnunuust pepMEHTOB OT HEOPTAaHUYECKUX KaTaTU3aTOPOB.

VYrineBoapl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1€30KCUpr003a),
aucaxapuipl  (caxaposa, JaKTo3a) W mosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
HeJI0I103a). buonornyeckre GyHKIMM YriIeBOIOB.

Jlunuasl:  Tpurauuepuabl, doconunuasl, crepounsl. ['uapodunsHo-
rupodoOHbie  cBoiicTBa. buomornueckue Gynkuuu gunugoB. CpaBHEHHE
YIJIEBOJIOB, OEITKOB U JIUMTUAOB KaK HICTOYHUKOB SHEPTHUU.

Hyxknennoseie xucnorer: JIHK wu PHK. Hykneoruasl — moHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne u ¢pynxuuu PHK.
Buasr PHK. AT®: ctpoenne u GhyHKIUN.

[uronorus — Hayka o kietke. KinetouHnast Teopusi — npumMep B3auMOJEHCTBUS
uzeil 1 PaKkToB B HAYYHOM MO3HAHUU. METOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas xuBag cucrema. OOmMe NpPHU3HAKH — KIIETOK:
3aMKHyTasi HapyxHas meMOpana, Monekyybl JJHK kak renermyeckuid amnmapar,
CUCTEMa CHHTE3a OelKa.

Tunel KJIETOK: »yKapuoTHYecKass U mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUA MpokKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIBbHOM, >XKUBOTHOM H
rpUOHOMN KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa 1 pyHkuuu. [{lutonnasma u eé
opranouipl. OnHoMemOpaHHble opraHouasl kietku: OIIC, ammapart ['ombaxw,
nu30coMbl. [loTyaBTOHOMHBIE OPTaHOMIBI KIETKA: MHUTOXOHJPHWHU, IUIACTHUIBIL.
[IpoucxoxneHne MHUTOXOHIpUN u 1acTun. Buasl mmactua. HememOpanubie
OpraHOMJbl KJETKH: PpHUOOCOMBI, KIIETOUYHBIA LIEHTP, UEHTPHOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHouI0B KJIETKU. BKITtoueHUsI.

SAnpo — perynaropHbslii 1eHTp kieTku. CTpoeHue anpa: saepHas o0osovKa,
KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XHMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneeHne XUMUYECKUX JIEMEHTOB B )KUBOW IIPUPOEN.

Tabmuubl 1 cxembl: «lleprognyeckas TabiauIa XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOJbl», «bruocunTes Oenkay», «CTpoeHre MOJIEKYJIbl OeTTKay,
«Ctpoenue pepmentay, «Hyknennosbie kuciaotsl. [JHK», «CTpoeHue MosaeKysibl



AT®», «CtpoeHue 3yKapUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOWU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHE MPOKAPUOTUUYECKOU KIIETKUY,
«Ctpoenue sapa KIETKW», « Y TIEBOAb, «JIunmuasn.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHE MJisi MPOBEACHUS
HaONIOACHUN, HM3MEpPEHUI, 3KCHEPUMEHTOB, MHKpPOIIpENapaTbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHblie M MpaKTHYecKHe PadoOThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTamuTUUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WA KaTalla3bl).

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTECHUI,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M HX
OTIMCAHUE».

Tema 4. 7ZKuzHeaeATeJIbHOCTD KJIETKH.

OOMeH BelecTB, Wi MEeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWISIIUSA (PHEpPreTuueckuidi oOMEH) — JIBE€ CTOPOHBI E€IUHOTO IIpoliiecca
Merabosn3ma. Poib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIHMH B IOHWMAHHH
MeTabou3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(DHBINA U reTepoTpodHbIil. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN PHEPTUU B KIIETKE.

®orocunte3. CBeroBags u TemHoBass (as3bl (orocuHTeza. Peakuun
dboTocunTeza. DPpdekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCHMHTE3a ISl KU3HU
Ha 3emiie. BausHue ycnoBuid cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €T0
NPOJYKTUBHOCTU Y KYJbTYPHBIX PACTEHHUIA.

XeMOCUHTEe3. XEeMOCUHTE3UPYIoIIe OakTepuu. 3HaUeHUEe XEeMOCHHTE3a IS
KW3HU Ha 3eMIIe.

DOHepreTudeckuii oOMeH B KieTke. PaciiensieHue BeIIecTB, BbIACICHHE U
AKKyMYJUpPOBaHHE DSHEPruM B KIETKE. OJTalbl DJHEPreTHYECKOro OOMEHa.
I'mukonu3. bpoxkenne u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WM KJIETOYHOE
IbIXaHUE. OkucnurenbHoe dbochopunrpoBaHue. OddeKkTUBHOCTD
SHEPIreTUICCKOro OOMEHa.

Peaknuu wMarpuuHoro cuHte3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanusi renerndeckoil wHGoOpManuu B KiIeTKe. ['€HETHYECKHl KOA U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsuus — Ouocunres
Oenka. Otambl TpaHcaamuu. KoaupoBanwe aMHHOKHCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3nu — BUpychl. ctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W JKU3HEHHOTO IMKJIA BHPYCOB.
baktepuodaru. bonesnu pacTeHuid, JKUBOTHBIX M YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — BozOyautens CIIN/da.



OOpatHast ~ TpaHCKpHUmIMs, peBepraza ©  uHTerpasza. IIpodunaxtuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsr: H. K. Konbnos, 1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmumbl 1 cxeMbl: «Tumnbl muTanusy, «MeTtabomuzm», «MUTOXOHAPHUIY,
«JHepreTuyeckuii ooOMen», «Xmnoporact», «Dotocunredyn, «Ctpoenne THK»,
«Ctpoenue u GyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTHIecKuii Ko,
«Bupycsi», «bakrepuodarn», «Crpoenne u xu3HeHHbIH Uk Bupyca CIIN/a,
Oakrepuodaray, «Permmxkarus JJHK».

Oo6opynoBanue: moaenu-amuimkanuu «Y apoenne JJHK u Tpanckpunms»,
«buocuntes 6enka», «CTpoeHune KIETKN», Mojenb cTpykTypsl JTHK.

Tema 5. PazmHoKeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Krnerounslii 1UKI, WM >KU3HEHHBIM HUKI KieTku. MHTepdaza um MHTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMmM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JIMTUIOnHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE  HA0Opbhl.  XPOMAaTHJBI.
[uTtonmornyeckne OCHOBbI PA3MHOXKEHUS M HHAWUBUAYAIBHOTO  Pa3BUTHS
OPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUIX MUTO3a. BHOJIOTHYECKU CMBICT MUATO34.

[Iporpammupyemasi ruOeNb KJIETKH — alloNTOo3.

dopMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecrionoe U nosoBoe. Buubl 6ecrnosnoro
Pa3MHOXXEHUSA: JIEJICHUE HAJBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €r0 3HAYCHUE IS CEJICKIIHH.

[TonoBoe pa3MHOKEHHE, €r0 OTINYHS OT OECTIOJOTO.

Meito3. Cragum meito3a. [Ipomecchl, MpoUCXOoadiMe Ha CTaausX Meno3a.
IToBenenne xpomocoM B wmenose. KpoccunroBep. buonornueckuit cmbica u
3Ha4YEHUE Meno3a.

'amerorenes — mporecc 00Opa3oBaHUS TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKM U sIMYHUKA. OOpa3oBaHUE U PAa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIMIEKIETKAa) — CIEepMAaTOr€HEe3 W OBOTEHES.
OCOOEHHOCTH CTPOCHUS SIMIIEKJIETOK W CrlepMaTro3oujoB. OIJI010TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHUS Y MO3BOHOUYHBIX >KHBOTHBIX:
npoOsieHne, TacTpynsmnus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHABHOTO PAa3BUTHSL: MPSMOE, HETpsMoe (JTMYrnHOuYHOE). BrusHaue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
YpOJICTBA.

Poct u pa3Butne pactenuil. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTaJUU PA3BUTHSL.

JdeMoHCTpanuu:

Tabmuupr u cxembl: «DOpMBI pPa3sMHOKEHHS OpPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHHUE
pactenuii», «Jlenenue kietku OaxTtepuil», «CTpoeHHE TONOBBIX KIIETOKY,
«Ctpoenue xpomocombdy, «Kierounslii mukin», «Pemnukanusa JJHK», «Mutosy,
«Meinoszy», «lIpsmoe n HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIINUX U
yesnoBekay, « OCHOBHBIE CTaJUU OHTOTEHE3ay.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaTsl «CniepmMaTo30u bl
MJICKOITUTAIOLIETOY, «SMIEKIIETKa MIIEKONMUTAOMETro», «Kapnokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHash MOJICJIb-alIuIMKanus «JlejeHne KIeTKu», MOJAENb
JIHK, monens meTadazHoi XpoOMOCOMBI.

JlabopaTopHblie U IPpaKTHYeCKUe PadOThbI:

JlaGoparopuass pabora Ne 3. «HaOmromenwe MuTOo3a B KIETKAaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATAX).

Jlaboparopuass pabora Ne 4. «M3yueHuwe CTpPOCHHS TOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh H H3MEHYHBOCTh OPraHNU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3BuTus reHeTUKH. Posb nuToorun
U SMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiIaa poCCHICKHMX M 3apyOeHBIX
V4EHBIX B Ppa3BUTHE TEHETUKH. MeTonpl TeHETUKH (TUOPUI0JIOTHYECKUH,
LUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE TI'€HETUYECKUE
NnoHATHS. [ eHeTudeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH eJuHO-00pa3usi THOPUIIOB IEPBOTO
nokosieHud. IIpaBuino pomuHHpoOBaHWs. 3aKOH PpPaCUICIUICHUS IPU3HAKOB.
I'unioresa unctoTsl rameT. [1oHOE M HEMOJIHOE JOMUHHUPOBAHKE.

JHuruOpuaHoe  CKpelMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HACleJOBaHUS
npu3HakoB.  lluToreHeTMueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymollee ckpenmpanue. Fcnonp30BaHne aHaTM3UPYIOIIETO CKPEITMBaHUS
JUISL OTIPEICJICHUS] TEHOTHIIA OCOOH.

CuerienHoe  HacnefoBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHUIO I'eHOB. HapylieHue cuernieHrsi TeHOB B pPe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEACTBEHHOCTH. [ €eHETUUECKUE KapThl.



I'enetuka nmona. XpoMOCOMHOE ompeaesneHrne moyia. AyroCOMBlI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TeTeporameTHble opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ”3BMEHYMBOCTH: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHUKA
MOJAU(PUKALMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsT KpUBasl.
Hopma peakuynu npusHaka. KonndecTBEHHbIE M Kauye€CTBEHHBIE MPHU3HAKU U HX
HOpMa peakuuu. CBOMCTBAa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencTBenHasi, WM TEHOTUIIMYECKAs, M3MEHYMBOCTh. KoMOWHATHBHAS
M3MEHYMBOCTh. Meil03 W MOJOBOM MpoLecc — OCHOBA KOMOHMHATHBHOM
M3MEHYMBOCTH. MyTanimoHHasi U3MEHIMBOCTh. Kimaccudukarus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U nMpu4rHbI MyTaluidi. MyTareHHbIe (aKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSIIOB B HaclieIcTBEHHOM n3mMenunBocty H. . BaBunoga.

BHesiiepHas HaclIe1CTBEHHOCTh U H3MEHYUBOCTD.

I'enetuka wenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONbl T€HETHKHU
YeJIOBEKa: TCHCATIOTHUYCCKUM, OJIU3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONpPEICIICHHE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[1[[P-ananu3a. HacnencrBennole 3a00JeBaHUS YEIOBEKA: TEHHbIE OOJIE3HH,
00JIE3HM C HACJIEICTBEHHOM NpPeapacronoKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue © TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpUHIMIIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKHUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOM
T€HETUKHU B IPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUI YEIOBEKa.

JlemoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuiios.

Tabmuubr u  cxembl:  «MOHOTMOpPHIIHOE  CKpEUIMBAaHUE U €r0
LATOTEHETUYECKAs: OCHOBA», «3aKOH pACIIECIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «{luruOpuaHoe CKperirBaHue,
«uTonorunyeckue OCHOBEI JTUTUOPUIHOTO CKPEIIUBAHUSD, «Meiiosy,
«B3auMoznencTBue aUIeNbHBIX TE€HOB», «l'€HeTMYeCKHe KapThl pacTeHUH,
KUBOTHBIX W 4eJIOBEKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOrO0 ¢ Tmojom», «Kapuorunsl 4yenoBeka W IKHBOTHBIX», «Buuel
U3MEHUUBOCTHY», «MoaudukalnroHHas u3MeHYHBOCTHY, «HacienoBanue pesyc-
daktopay, «I'eHeTuka rpynm KpoBu», «MyTalnoHHAs U3MEHYHUBOCThY.

O6opynoBanue: Mojaenu-aniuiMKauun «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«Henonmunoe momuHupoBanue», «JluruOpumanoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI W MuKporpenapar «Jlpozoduna» (HOpma, MyTaruu
(opMBI KPBUILEB U OKPACKH TeNa), repdapuid «I'opox moceBHOM».

JlaGopaTopHblie M MpakTHYecKue padboThI:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOIO U
JUTHOPUIHOTO CKPEIIMBAaHUS Y APO30(HIIbI HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnas padota Ne 6. «M3ydenne Moau(pUKAIMOHHON H3MEHINBOCTH,
MOCTPOECHHUE BAPUALIMOHHOTO PsIia U BAPUALIMOHHOW KPUBOID.

JlabopatopHast pabota Ne 7. «AHaNM3 MyTanuii y Apo30(HUIIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHaJIW3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkups Kak HayKa W IpouUecc. 3apOKICHHUE CENEKIMH U JTOMECTUKALMS.
VYyenue H. WM. BaBuioBa 0 1EHTpaXx TMPOUCXOXKIEHUS W  MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
opo/Jia, TAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPAcTEeHWA M JKUBOTHBIX. OIlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — HWHOpuauHT. Ywuctas nunHus. CKpenMBaHUE YHUCTBHIX JIMHHUM.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otpanénnas rtulOpuan3auusa W e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIONJIOB. JIOCTHKEHUS CENEeKUUH PAaCTCHUW, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHomoruss kak oTpacib NPOHU3BOJCTBAa. ['€HHass HMHKXEHEpus. Tambl
co3manusi pexomOmHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxkeHepus. Kietounbele KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okosoruueckrue W dTthyeckue  mpobiembl. MO —  reHeTHuyecKH
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuiel U cxeMbl: kKapta «LleHTpbl TPOUCXOKIACHUS U MHOT00Opa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OtnanéHnas rudpuau3anus», «Padoter akagemuka M. @. HiBaHoBay,
«Ilomunnounus», «OO0beKTh OuotexHonoruny, «Kinerounsie KyJabTyphl U
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUI0JI0B U KOPHETUIOA0B JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repdbapuit «CeabCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U IpaKTH4YeCcKue padoThbI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHXKEHMSI CEJIEKLMM PacTeHUd U
KUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO ILIEHTPA)».

11 KIIACC

Tema 1. IBosroIOHHAS OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIIOIIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopusi U €€ MeCTO B OMOJOrMU. BiusiHue »BOJIONMOHHONW TEOPUHM HAa Pa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.

CBuzerenscTBa  dBoMONMU. [laIEOHTOIOTMYECKHE:  TTOCIEN0BATEIBHOCTD
NOSIBJIGHUST BHUJOB B TAJEOHTOJOTMYECKOM JIETONMCH, IEPEXOAHBIE (OPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue GayH u Gpyiop MaTEepUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOACTBA M pas3iauuus SMOPHOHOB pa3HbIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOIMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTEeHd y BCEX
OpraHU3MOB.

OpomonnoHHass Tteopus Y. JlapunHa. IIpeanoceulkM BO3HMKHOBEHUS
JapBUHU3MA. JIBMOKyUIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE TMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeaeiaEHHas W3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, CCTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bositouu (CTID) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosornus. [lomynsuus kak eAMHKUIA BUAAQ U SBOITIOLHUU.

JBrokymue cuibl ((pakTopbl) PBOJIONKMKM BUAOB B Mpupojae. MyTallmoOHHBIN
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsiiiMOHHBIE BOJIHBI U JApend
reHoB. M30s1us 1 Murpauus.

EctecTBeHHBI1 0TOOp — HampaBisitouii  ¢akrop 3Bofouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BoJouuu. [Ipumepst
IPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMop(h03bl U UAMO0-aJanTaIUH.

Bun wu BumooOpa3zoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi. DopMbl  3BONIOUUU:  QuUiIeTHUYECKas, JAUBEPreHTHAas,
KOHBEpTeHTHas, napamienbHas. HeobpaTumMocTs 3BOJIOLUH.

[IpoucxoxneHne OT HeclneUHaTM3UpOBaHHBIX MNpenakoB. [Iporpeccupyromas
crienrain3anus. AJanTuBHas paguanus.

JleMoHCTpaUm:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mroanep, A. H. Ceepros.

Tabmuupl u cxemsl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbl  OOppOBI  3a
cylecTBoBaHue», «EctecTBeHHBIM 0TOOp», «MHOroo06pasue cCOpToB pacTeHHUII»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsuum»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApomMopdossly, «Manoamantamuu», «OO0mias aereHepanus»,
«/IBmkymue cuibl 3Bosrounny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBanue», «IIpucmocoO0IEeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BuA000pa3zoBaHuE», « IKOJOTUYECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3jM4YHBIMU THUIIAMH OKPACKH,
HaOOp TUIOAOB M ceMsiH, Koiuiekuusa «lIpumepbl 3alUTHBIX TPUCIIOCOONECHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAMPABICHUS 3IBOJIOIUNY, OOBEMHAs MOJIEIb
«CTpO€eHHE TOJOBHOIO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopmMbl COXpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHuil», wojenb anmumkanus «llepekpéct
XpOMOCOM», BIIa)HbIe mnpenaparsl «Pa3Butme Hacekomoro», «Pa3Burue
JATYLWIKW», MUKponpenapat «/lpo3zodpuna» (HopMa, myTtauuu QOpMbI KPbLIbEB U
OKpacKu Teja).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POJIOTHYECKOMY
KPUTEPUIO).

JlaboparopHas padota Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTeEPa».

Tema 2. Bo3HNKHOBEeHUEe U pa3BUTHE KU3HHU Ha 3emue.

JloHaydHble TPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHUSl >KM3HM Ha 3emye: aOuoreHe3 M MaHCIepMusd. XUMUYECKas
ABONIOIMSA. AOMOTE€HHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTraHWYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKOW 3BOMOUNH. HauanbHbIE 3Tanbl
ouonornuecko sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHME IPOTOKJIETKH. [lepBble KIETKM M HMX DBOJIOLHS.
dopMUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButne xu3HM Ha 3emie mo spam M nepuojam. Karapxein. Apxenckas u
mporepo3oiickas dpbl. [laneos3oiickas spa u €€ TEpPHOAb: KEeMOPUUCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, TIEBOHCKUW, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Meso3oiickas 3pa W €€ TMEepUuoAbl: TPUACOBBIM, KPCKUH, MEIOBOM.

KaliHo3oickas 3pa u €€ nepuoapl: NajleOreHOBbI, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTruKa KiIuMaTa U IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUidl H
XKUBOTHBIX. [l0sIBIIEHUE, paclIBET U BBIMUPAHKE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yecKOro Mupa Kak oOTpaxkeHue »3Boolud. (OCHOBHBIE
CUCTEMAaTUYECKHE TPyl OPTaHU3MOB.

DBOJIOLHMS YesIOBEKAa. AHTPOIOJIOTHS KaKk Hayka. PazButue npeacraBieHuil o
IPOUCXOKICHUHA YeJNoBeKa. MeTroasl u3ydeHus anTpomnorene3a. CxoacTBa H
pa3JINyUs YEJIOBEKA U )KMBOTHBIX. CHCTEMaTHUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBrwxymue  cwibl  (dakTopel) — aHTPOIOTEHEe3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIM 00pa3  KU3HH,
U3TOTOBJIEHUE OPYJIUN TPyAa, MBIILUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU 3BOJIIOLIMH YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YemoBek mNpAMOXOomsamMi, YemoBek HeaHIepTanbCKuM, YenoBek
pa3yMmHbIii. Haxoakum uckomaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OO0JIAacTh
pacnpocTpaHeHHs, 00bEM FOJIOBHOIO MO3ra, 00pa3 *U3HU, OPYIusl.

Yenoeueckue packl. OCHOBHblE  OOJBIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpUaJIbHAs),  MOHTOJIOMHAS
(a3uarcko-amepukaHckas).  UepTbl ~ OPUCHOCOOJEHHOCTU  MPEACTABUTEINICH
YEJIOBEUECKUX pac K YCIOBUSAM CYyIIECTBOBaHUSA. EJNMHCTBO YelOBEYECKUX pac.
Kpururka pacusma.

JlemoHcTpanum:

[Toprpetsr: ®@. Penn, JI. Ilacrep, A. . Onmapun, C. Mummnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3auknoBenne ColHEUHOM cUCTEMBI», «Pa3BuTHe
OpraHu4eckoro Mupa», «PacturenbHass KineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHAas CUCTEMA OPraHUYECKOIO MHpPay,
«CpaBHEHHE AHATOMHYECKHX YEepT CTPOCHUS YEJIOBEKa U YEIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HAXOAOK  IPEIKOB
COBPEMEHHOTO 4eJIOBEKa», «/lpeBHenmme moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «UeII0BEeUeCKHe pach».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — denoBekay  (OFOCTHI
aBCTPAJIONNTEKA, NUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAaHbOHIIA), CIIENKU WIN
M300paKEeHHs] KaMEHHBIX OpYyJIUW MEepPBOOBITHOIO YeEJNIOBEKa (KaMHHU-YOMIEPHI,
pyomia, ckpebiia), TEOXpOHOJOTHYecKas TalOnuia, Koulekuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M MpaKTH4YeCcKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PacTeHU U
KUBOTHBIX B KOJUICKIUSIX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WJIM KpaeBEeIUECKUN My3eil).

Tema 3. Opranusmbl 1 OKPY:Ka0UIas cpeaa.

DKOJIOrus KaKk HayKa. 3ajau U pa3feibl IKOJIOTud. MeToabl HKOJIOTHYECKUX
UCCIIEAOBAHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuUTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropbl. Kriaccuduxamumss skonornyeckux (HakTopoB:
abnotuyeckre, OWOTHMYECKME U aHTpOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(GaKkTOpOB Ha OPTAHU3MBI.

Abunotndeckue GakToOpbl: CBET, TEMIIEPATypa, BIAXKHOCTh. DoToneprnoausm.
[IpucniocoOneHust OpraHU3MOB K  JEUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckue puTMsl.

buornueckue (bakTophI. Buner  Gumotuueckux B3aMMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmsl. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HEeWTpanu3M. 3HauYeHHE OHOTHYECKUX B3aUMOJECUCTBUN Ul CYLIECTBOBAHMS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyjsinud. (OCHOBHBIE IOKa3aTeln
MONYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJuHaMuKa 4YMCIIEHHOCTH TOIYJISIUU U €€ PeryJIsius.

JlemoHcTpanum:

[Toptpetsi: A. 'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmumpsl u cxembl: kapta «lIpuponusie 30Hb1 3emumn», «Cpeabl oOUTaHUS
opranusmoBy», «®Portonepuoansm», «llomymdamum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NMONYJIsUUU UHPY30puu-TyPenbkn», «Iluimesbie nenm.

JlaGopaTopHblie U NpaKTHYecKue padoThbI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PacTeHUH U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YECPEHKOB
KOJIEyCa».

[TpakTuaeckas padora Ne 2. «[logcu€T MIOTHOCTH MOMYJSIIUIN pa3HBIX BHIOB
pacTeHu».

Tema 4. CoobuiecTBa U IKOJIOrHYECKUE CUCTEMBI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHJIOBasd,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBS3U B
ouorneHo3e.

Okosornueckre cuctembl (dkocucteMbl). [loHarue o006 »3KocucTtemMe u
ouoreorneHo3e. OYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B SKOCHUCTEME.
Tpoduueckue (muineBbie) YpPOBHU HSKOCUCTEMBI. [luieBble 1emu ©W  CEeTH.
OcHOBHBIE TIOKa3aTeld SKOCHCTEMbl: OuoMacca, MPOAYKIHs. IKOJOTUYECKHE
nupamMubl: TPOIYKUIHUHU, YHUCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3Butue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE  SKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X0351iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopaszHooOpaszue kak ¢akTop ycroHuumBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emIie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouochepnl. Kuboe BemectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHAMHYECKOe paBHOBECME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTriepoa,
a30Ta). 30HANBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onochepe 3eMiin. AHTPOINIOTe€HHbBIE U3MEHEHUs B Orocdepe.
I'moGanbHbIE YKOIOTUYECKUE MPOOIEMBI.

CocyiectBoBaHue IIPUPOJBI U YeJI0BEYECTBA. CoxpaHeHnue
O0nopa3zHooOpa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yIOpaBl€HUs TPUPOJHBIMU pecypcaMd M HX HCHOJIb30oBaHME. JlOCTHXKEHUS
OMOJIOTUU U OXpaHa MPUPOBI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Terncnu, B. H. Cykaués, B. 1. BepHaackui.

Tabmuubl u cxembl: «lIumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubie cooOmiectBay, «llenu nuTtaHus», «IKOJOTHUECKAs MUPAMHIA,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOJIUCTBEHHOTO Jiecay, « IKOCUcTeMa
XBOMHOTO  Jeca», «buoneno3d Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPONIOTCHHBIE ~ BO3JECUCTBHS HAa Ipupondy», «BaxHedmme HUCTOYHUKH
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHelash cOCTaBIIAIOMIAs
ounocdepo», «DakTopel aerpaganuu nouBy», «llapHukoBbI 3PpekT», «DPaKkTophl
PaAMOAaKTUBHOTO 3arpssHeHuss Ouochepr», «OOmas crpyktypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH OHochepb»,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopoT azora B mpupoae».

O6opynoBanue: MoJeib-anIumKaius « TunuyHsie OMOIIEHO3bI», repbapuii
«PacTtutenbHble co00IIECTBaY, KOJUEKINH «broneHo3y», «Bpeautenn BaxHEHIINX
CEIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp», TepOapuu © KOJUICKIIMM PACTCHUA W
KUBOTHBIX, TPUHAICKAIINE K Pa3HBIM KOJOTMYECKUM TPYIIIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoit ®enepaunn, n300paxxeHUs] OXpaHAEMbIX BUJOB
pacTeHu! U KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
bMOJIOTMN HA  BbA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycranaBauBarTCs TpeOOBaHHUS K pe3yibTaTam
OCBOCHHS  OOYyYalONIUMHUCS TMPOTPAaMM  CpeaHEro  oO0miero  oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM H IIPESIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOEHHUs mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O0YYarOIUMUCA POCCUNCKOU
IPaXKIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH
U CAMOONpPENENICHNI0, HaJM4yhe MOTHUBAllMM K  OOY4YeHUI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIECHUU JMYHOCTHU HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJIOTHYECKOIrO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAHOBKAaMH, MPUCYIIMMH CHCTEME
OMOJIOrMYEcKOro 00pa3oBaHUs, HaJIMYME SKOJOTMYECKOrO IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS IpeameTa «bHOJIOTHS) TOCTUTAIOTCS B
€IMHCTBE YYEOHONH U BOCIUTATENBHON JEATEIBHOCTH B COOTBETCTBHM C
TPaAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEIEHUSI U CIOCOOCTBYIOT MpOIlECCaM CAaMOIO3HAHMUs, CAMOBOCHHUTAHUS MU
CaMOpa3BUTHUA, Pa3BUTHUS BHYTPEHHEW TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHS K 3aKOHY W MPABOMOPSAJIKY, YEJIIOBEKY TPyJla U CTapUIEMy MOKOJIECHHUIO,
B3aMMHOI0 YBa)KE€HHUS, OEPEKHOr0 OTHOLIEHUS K KYyJbTYPHOMY HACJIEAHI0 H
TpaguUUsAM MHOTOHAallMOHAJIBHOrO Hapoaa Poccuiickoin @enepanuu, npupoie u
OKPY KaroIIEH Cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buonorus»
JOJKHBI OTPaXaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOMIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JHMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCUHCKOrO OONIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA U OMbBITA JEATEIBHOCTH B MPOIECCE peaM3allid OCHOBHBIX HANpaBICHUN
BOCIIUTATEIBHOU ESITENHbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3ULIMUA 00YUaIOIIErocsl KaKk akTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;



OCO3HAaHHWE CBOMX KOHCTHTYLMOHHBIX IMpaB M OO0S3aHHOCTEW, yBa)KeHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATENIBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN yYeOHBIX W TMO3HABATEJBHBIX 33714, BBHIITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3MIIMI0 [0 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KyIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJIHEHUS
yueOHbIX, TIO3HABAaTEIbHBIX M HCCIEAOBATENIbCKUX 3a/lay, YBaXXUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATECIIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHUS :

c(OpPMHUPOBAHHOCTb POCCHUICKOI rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HaApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEPE]
Pomuuou, ropmoctm 3a cBOM KpaM, CBOK PoauHy, CBOW f3BIK U KYJIBTYDY,
MPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoa Poccuuy;

[EHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWMOJIOTHM, TOHUMAHMUS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPOBL, B )KU3HHU YETIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3aumuTte OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYyAh0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, dTUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JMYHOIO BKJI3Ja B TIOCTPOEHUE YCTOWYMBOIO OyAYLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTEIISM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs A3CTETHKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,



MOHMMAaHHE MOIMOHAILHOTO BO3JCHCTBHS KUBOM MPHUPOIBI U €€ [EHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAY€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BocHUTAHHNA, (POPMUPOBAHHS KYJIBTYPbI 310POBbSI M
IMOIMOHAIBHOIO (JIAT OOy YHS:

MOHMMAaHUE W peanu3anus 370poBOoro W 0Oe3omacHoro oOpasza KU3HU
(310poBO€  TMUTaHHWE, COOJIOJIEHUE TUTHEHUYECKHX TMpaBWJI U HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHH M OTAbIXa, peryjsipHas (Qundeckas
aKTUBHOCTb), OEpPENKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE [EHHOCTH TMPaBWJI HWHANBUAYAIbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEJCHHS B CUTYAIUsIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHHWE MOCIEJACTBUN U HEMPUSITHS BPEIHBIX NMPUBBIYEK (YIMOTpeOIeHUs
AJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCTIMTAHUS :

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH MAacCTepCTBa, TPYAOIIOOHE;
TOTOBHOCTh K aKTMBHOM JIEATEILHOCTH TEXHOJIOTMYECKON U COIMaIbHOM
HAIPAaBIEHHOCTH, CTIOCOOHOCTh WHUIIMHPOBATH, MJIAHHUPOBATh U CAMOCTOSITEIHEHO

BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

UHTEpPEC K pa3IinyHbIM cepaM MpodhecCHOHATBHON NesTEIbHOCTH, YMEHHE
coBepllaThb OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaIru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpA30BaHHMIO Ha
MPOTSKECHUU BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIUTAHHUS:

HKOJIOTMYECKU 1I€JIECO00Pa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYyphl: TNPHOOPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYIKOB U OIIEHKM MX BO3MOXHBIX TOCIEACTBUN IS
OKPYKarOIIEU CPEIbI;

OCO3HaHWE TIO00ATBHOTO XapaKTepa SKOJOTHUECKHX MpoOJIeM M MyTed HuX
pEIICHNUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HAHUST W YMEHUSA TPU peIIeHUH MpoOJeM, CBA3aHHBIX C palUOHATHHBIM
IPUPOIONOIb30BaHUEM  (COONIOIEHWE  TPaBWJI  TMOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoChephl);



AKTUBHOE HENPUATUE JECUCTBHM, NPUHOCAIIMX BpEX  OKpYKaroleu
OPUPOAHON Cpefie, YMEHHE NPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJOTHYECKUE
MOCJIEJICTBUS NMPEANPUHUMAEMBIX ACHUCTBUN U NIPEIOTBpAIIATh UX;

HaJIM4YKUE PA3BUTOTO DKOJIOTMUYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeATENBHOCTH IKOJIOTMYECKOU HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHOM, KOMMYHHMKATUBHON M COIMAJIbHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH SKOJIOTHUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW M OOIIECTBEHHOM NMPAaKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YUTATEIbCKOM KYJbTYpbl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOJBMU U IIO3HAHUS MUDA;

MOHMMaHUEe crHenuuKku OMOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B
(OpMHpPOBAaHMK PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO
IpPEICTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM [JIsi COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pemlaTb PEeCypCHble NPOOJEMBbl  Pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHus  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHMOJIOTMYECKHX 3HAaHUW B LEIAX
MOBBIIIEHUST OOLIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHON TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYarouuxcs, GopMupyemon
pU U3YYEHUU OMOJIOTHH;

NOHUMAaHUE CYLIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCMOJb30BAaTh TNOJIy4aeMble 3HAHUA IS aHaidu3a M
OOBACHEHHUSI SIBJICHUNA OKPYXAIOLIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUM,
yMEHHE JeNlaTh OOOCHOBaHHBIC 3aKJIIOYEHHS] HAa OCHOBE HAy4YHBIX (AKTOB U
MMEOIINXCS JAHHBIX C LEJIbI0 MOJYYE€HHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS ISt
penieHust IpoOJieM B peasibHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHWE LIEHHOCTU HAYYHOH [EeATEeIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO IEITeIbHOCTh HHANBUIYAILHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO |
caMo00pa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN 10 OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHUSI OO0YUAIOIIUXCS
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSTUS, OTPaKaroIIue
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJIOB MO3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, JHEpPIusi, SABJICHHE, MPOIECC,
CUCTEeMa, HAay4YHBIM (DaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIEIOBaHWE,  HAOJIIOJICHWE, U3MEpPEHHEe, OKCHEPUMEHT U JIPYTuXx),
yHUBEpCaAJIbHbIE Y4eOHbIC JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (G YHKIMOHATBEHOM
IPAaMOTHOCTH W  COLMAJbHOM KOMIIETEHIIMM OOYYarOIIMXCS, CIOCOOHOCTD
00yJaromuxcs MCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHUSI U  YHUBEpCAJIbHbIE yuyeOHbIE JECHCTBUS B
MO03HABATENLHOM M COLIMATILHOMN MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMbl CpPEIHEro OOIlero
00pa30BaHUs TOJ>KHBI OTPAXKATh:

OBaanenue YHHBEpPCATbHBIMH yueOHBIMU NMOo3HABATeJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JJIOrHYECKHE AeiiCTBUSI:

CaMOCTOSITeNIbHO  (hOpMynMpoOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TMPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUK, 000OIICHHUS), PaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEPHbIC NMPU3HAKU, YCTAHABJIMBATH
CBSI3U C IPYTUMH TIOHATHSIMH ),

OTNpEeNeNATh IEJU JSATECbHOCTU, 3ajiaBasi MapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl JIEATCIIbBHOCTH C MMOCTABJICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUA ISl O0BsICHEHUS (DAKTOB U SIBICHUI
YKABOU IIPUPOBI,

CTPOUTH JIOTHUECKUE pPaCCYXXJeHUS (MHIAYKTHBHBIC, JCIYKTUBHBIC, IO
aQHAJIOTUH), BBISBISTH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PaCcCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BHIBOJIBI M 3aKITFOUCHHS,

IPUMEHSTh CXEMHO-MOJICJIbHBIE ~ CpEeACTBAa A MIPEICTABIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIEHWU B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaK)K€  MPOTHBOPEYMHA  Pa3HOTO  poJa,  BBIABICHHBIX B  Pa3jMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaTheiBaTh IUTAH pEHICHUS MPOOJEMbI C yU4ETOM aHaau3a MMEIOITUXCS
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIEACTBUM JESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  PEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/ICTh HABBIKAMH y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM JESTEIBHOCTH,
HaBBIKAMHM  pa3pelieHusi 1OpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJb30BaTh pPa3jMyYHble BUABI JEATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHUA, €ro HHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Y4YEOHBIX
CUTYaIUsX, B TOM YUCJIE TIPH CO3JJaHUH YIEOHBIX U COIUATBHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KITFOYEBBIMH MTOHATHSIMHI W METO/IAMU;

CTaBUTh U (HOpPMyIHpOBaTh COOCTBEHHBIE 33aJauud B 00pa30BaTEIbHOU
JESTEIbHOCTH Y )KU3HEHHBIX CUTYaIIHX;

BBISIBJISIT [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIJIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX yTBEPKICHUH, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTyalldsM, OIICHHBATh NPUOOPETEHHBIA OIIBIT;

OCYILIECTBIISATh LEJICHANIPABICHHBIN MOUCK MEPEeHoca CPEACTB U CIoco00B
AecTBUS B TPO(ECCHOHATIBHYIO CPENy;

YMETb [IEPEHOCUTh 3HAHUS B MTO3HABATENBHYIO U MPAKTHUECKYIO 00JaCTH
KHU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE UJI€H, IPEjIaraTh OpUTHHAIbHBIE TTOJIXO0/IbI U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopManueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEeKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsiX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTU3UPOBATh



“H()OPMAITHIO PA3TUYHBIX BHIOB M (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
€€ JI0CTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

(dbopMynHpOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otOope Ouosornyeckoil mHpopManru, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajay;

npuoOpeTaTh OIBIT MCIOJIb30BaHUSI HWH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  mpeacTaBiieHUs
ouonornueckoit nHpopmaruu (cxemsl, TpauKu, TUArpaMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpEJACTBAa Ipu padore ¢
Oouonornyeckod uHPOpMANMEH: NPUMEHATh XUMHUYECKUe, (QU3NUECKHEe U
MaTeMaTUYeCKHe 3HAKHM U CHMBOJIbI, (opMyibl, abOpeBUATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaIJISITHOCTH;

BJIaJe€Th  HABBIKAMHM  paclo3HaBaHWA M 3alUThl  WH(OpMaIuw,
MH(POPMAIIMOHHOM 0€3011aCHOCTU JIUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH 1€l CTBUSIMU:

1) ob1menne:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX chepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WU JUCKYCCHM IO CYHIECTBY OOCYXIaeMOil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJIbHO BBINOJHEHUS TMpeiaraeMou
3a/lay, YYUTHIBaTh UHTEPEChl U COTJACOBAHHOCTH MO3MIMHI IPYTrUX YYaCTHHKOB
JIMaJIoTa WA TUCKYCCHUH);

pacmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYaIlUM,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJETh PA3IUYHBIMU CHOCOOAMU OOILEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, IPOSIBIISATh YBAXKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeTbHOCTh:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYyATHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOH 3a1a4H;

BBHIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO WieHA KOJUIEKTUBA;



IPUHUMATh  L€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPAMHUPOBATh JEWUCTBUS MO €€ JIOCTHKEHHIO: COCTABJATh IUIAH JIEWCTBUU,
pacupenensiaTb pojau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXJOro Yy4YacTHUKAa KOMaHJbl B
OOIIHif pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeayiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATErMYECKOE IOBEICHHE B Pa3IMYHBIX
CUTYaLMSIX, IPOSIBISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHre YHMBEPCAJIbHBIMH PeryJIsiTUBHBIMH ACHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHHSA MNpoOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OHMOJIOTMYECKUX 3HAHUA LENEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHAX M NOCTYIIKAaX MO OTHOLICHWIO K YKUBOHW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSTENIBHO OCYILECTBIIATh TO3HABATEIIBHYIO ACSATEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYalLUsX;

CaMOCTOATENIbHO COCTABJISATh IUIAH pEIICHHS NpodieMbl €  Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacuMpsITh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

crnocoO0cTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHUIO IIUPOKOW HPyIuLUU B
pPa3HBIX O00JIACTSX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOWM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISM;

BJaJ€Th  HABBIKAMM  MO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUH, UCMHOJIb30BaTh MPHUEMBI peIEKCHH JJIsi OLEHKU CUTYyallud, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HX
CHUKEHUIO;



IIPUHAMAaTh MOTHBBI M AapryMEHTHl APYIMX I[PU AaHAIU3€ pPE3YyIbTaTOB
NEeATEIIBHOCTH;

3) npuHsATHE ceOs M APYTUX:

IPUHUMATh ce0s, MOHMMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PU AaHAIU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MTPABO U MPABO JIPYTMX HA OLINOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULUU APYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue A yueOHoro npeamera «buonorus»
HayJHbBIC 3HAHWS, YMEHUS U CITOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETAINNA 1
peoOpa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HCHHBIX CUTYyaIMsIX, CBA3aHHBIX ¢ Owojorueidl. B mporpamme mpeaMeTHbIC
pe3yNbTaThl MPEACTABICHBI IO FOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro rnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OuONOTHH, (YHKIIMOHAIHLHOM
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPHIBATh COJACpKAHWE OHMOJOTHYECKUX TEPMHUHOB W TIOHSTHIA:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIISCTB M IIPEBpAIlCHUE
SHEPIrum), TOMEOCcTa3 (CaMOpEerysilys), YPOBHEBAsA OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHUE;

YMEHUE H3aratb OWOJOTMYECKUEe TeOopuH (KJIETOYHAsA, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpaJbHAs JOTrMa MOJEKYJIsIpHOU Owuosoruun), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBuosa) u yuenus (0 1eHTpax MHOTooOpasus H
POUCXOXKJEHUS KyIbTYpHBIX pacrenuid H. . BaBunoBa), onpenensrb rpaHULIbI
UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTMU: HAOIIOIEHUE U
OTHCAHUE >KUBBIX CHCTEM, IMPOIECCOB W SIBJICHUMN, OpPraHW3allisg W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIIBIDKCHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY UCCIEIyEeMBbIMU BEJIMUYMHAMH, OOBSICHEHUE TOJYYEHHBIX



pE3yNbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX NOHSITHI, TEOpPUA U 3aKOHOB, YMEHUE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICHATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OAHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHAa BEIECTB U IMPEBpaIeHUs] YHEPTUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO W SHEPreThueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB W SIBJICHUM, JUIS IPUHATHS NPAKTUYECKUX PEIICHUNW B MOBCEIHEBHOU
KHU3HU C IeNbl0 obecrieyeHus Oe30MacHOCTH CBOETO 370pPOBbS M 37A0POBbS
OKPYXKAIOIUX JIIOJIeH, COOJIIOICHHUS] HOPM TPAMOTHOTO TTOBEJECHUSI B OKPY KaloIen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JOCTHIKEHUN
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHIA U PalMOHAJIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pelllaTh »JJIEMEHTapHbIE TEHETHUYECKHE 3aJaud Ha MOHO- U
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACIEJI0BAaHUE, COCTABIIATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MpaKTUYeCKHe padoThl, COOJI0IaTh
npaBuiIa nmpu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OpMALHIO
OMOJIOTMYECKOTO  COAEpXMaHMsl, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuanibl), 3TUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEIOBaHUNA B OHOJIOTHH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IIMCbMEHHbIE W YCTHBIE COOOILIEHUS,
0000111ast OMOJIOTHYEeCcKy0 MHGOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTpaXXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME HAYyYHOIO
3HaHUSA ECTECTBEHHBIX HayK, B (OPMHpPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCUICKHX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTMH, (YHKIHMOHAJIHHOU
IPaMOTHOCTH YeJIOBEKa VISl pellIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMUHOB W TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, BOJIOLKS, IBUKYIIHE CHIbI ((PaKTOPhI) 3BOIIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, YKOJIOTHUECKHIE (aKTOPHI,



ADKOCHCTEMA, MPOAYUEHThl, KOHCYMEHTBI, PEAYyLEHThl, LEeNu MUTaHUs,
AKOJIOTMYECKas MUpaMua, OMoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpur (SBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHBl M 3aKOHOMEPHOCTH
(3aponpimieBoro cxoactBa K. M. boapa, yepenoBaHus TJIaBHBIX HalpaBJICHUA U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. W. Bepnaackoro),
ONPENEIIATh TPAHULIBI X TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIaMH HAYyYHOI'O TIO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W IPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJIBIDKCHHE  TUIIOTE3bl,  BBISBIICHUC
3aBUCUMOCTH MEX]y HCCIEIyEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOTYyYEHHBIX
pEe3yJbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUHA U 3aKOHOB, YMCHHE
JIeaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACISATh CYIICCTBEHHBIC MPU3HAKKH CTPOCHUS OHMOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOIYJSLUN, TMPOAYLUEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOTeOlEHO30B U JKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACJEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUSA, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEMCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB W IIOTOKA SHEPrUU B HSKOCUCTEMAaX, AHTPONOTCHHBIX HW3MEHECHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BEUIECTB M OMOr€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSATh MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHUS OHOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LEeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 30POBbS
OKPYXAIOIUX J0JeH, COOII0IEHHSI HOPM I'PaMOTHOTO TIOBEACHMS B OKpYKaroLen
OPUPOAHON Cpeje, MOHUMaHWe HEOOXOIMMOCTH UCIOJIb30BaHUSl JOCTHIKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHAIEHOTO MTPUPOIOTIOIH30BAHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIEe OMOJOTMYECKHUE 3a/1aud, COCTABISATH CXEMBbI
MEepPEeHOCca BEIIECTB U SHEPTHH B 3KOCHCTEMAaX (1€MW MUTAHMUS);

YMEHHUE BBINOJHATh JIa0OpATOpPHBIE M MpaKTHUYECKHe padoThl, COOJIONATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U Ta0OpaTOPHBIM 000PYOBAaHUEM;

YMEHHME KPUTHUYECKH OLICHMBATb W HWHTEPIPETUPOBATH HHQPOpPMAIIUIO
OMOJIOTUYECKOTO  COJIepKaHUS, BKJIIOYAIONIYI0 IICEBAOHAYYHBbIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00AbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTHU, ((POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TMHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111ast OMOJIOTMYecKyr0 HH(POPMAINIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunyecTBo 9acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM ndposbie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uicpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 b 2 0.5
MOJIOTIA Kalk Hayra https://m.eds00.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3aLHs 1 bubmorexa HOK
P i https://m.eds00.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
https://m.edso00.ru/7f41c292
4 KuzuenesreabHOCTb KJIETKU 6 Bubmorexa ITOK
https://m.edso0.ru/7f41c292
5 PazMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE 5 1 bu6nuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M MK3BMEHUYHMBOCTD 8 15 bu6mmoteka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
; Ceneknust opraHu3MoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
but6mmoreka [{IOK
8 P 1
C3CPBIOS BpEMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnbie | Ilpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 2 0 9 1
BOTOMHOMHA DHOTOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
3 O 5 1
PrATHIMBL 1 ORpy@iofas cpend https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo0 9
000111eCTBa 1 SKOJIOTHYECKHUE CUCTEMBI httos://m.edsoo.ru/7fA1cc74
bu6nuorexa [IOK
5 P 2
CICPBHOC BpeM https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
n/n Tema ypoka Bcero Koutpoapipie | - Tpakruteckue U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpaxTuueckast padora Ne 1
«Hcnonb3oBaHue pa3aIMdHbIX
2 METOJIOB MPHU U3YUYECHUU 1 0.5 bubnnorexa LIOK
https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
(ucmonb30BaHUE 00OPYIOBAHUS
«Touka pocra)
3 buonornueckue cuctemsl, IPOILIECCHI 1 bu6nuorexa [IOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHI COCTaB KJIETKU. Boma u 1 bu6nuorexa [JOK
MUHEpaJIbHBIE COJIUA https://m.eds00.ru/863e674e
bu6nuorexa [JOK
5 Bbenku. Cocta u cTpoeHue 6enkoB 1 https://m.edsoo.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK

KaTaJINTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl
WM KaTaja3bl)» (MCIOJIb30BaHNE

https://m.edso00.ru/863e6b72



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

obopynoBanus «Touka pocTa)

7 VriaeBoapl. JIunuael Brbmorexa [JOK
https://m.eds00.ru/863e6870
bubnmoreka [IOK

8 Hykentionsie kicioter. ATO https://m.edso00.ru/863e6d5c

9 Hcropus u MeToasl U3ydeHus bubnmnoreka HOK

KieTku. Knerounas teopus https://m.edsoo.ru/863e6e88

10 Knerka kak 1iesocTHas xuBast

crucrema

CrpoeHue 3ykapuoTU4eCKOn

kieTku. JlabopaTopHas padora Ne 2

«M3y4yeHue cTpoeHus KJIETOK

pacTeHuid, KUBOTHBIX, TPUOOB 1 Bubmzorexa IOK

11 GaKTepHii 1101 MIKPOCKOTIOM Ha 0.5 https://m.eds00.ru/863e6ff0

https://m.edsoo0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
omnucaHue» (MCIOIb30BaHHE
obopynoBanus «Touka pocta)

bu6nuorexa [IOK

12 O6MeH BEIMECTS N MTa0OMH3M https://m.edso0.ru/863e766¢
bu6nuorexa [IOK

13 dotocitrres. XemocHires https://m.eds00.ru/863e7c98

. bubmuorexa [JOK
14 meprerureckiii oomen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
KieTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HaOmoneHue MuTo32a B 0.5 bubmorexa LIOK

KJIETKaX KOHYMKa KOpelIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

(ucosp30BaHUE 00OPYIOBAHMS
«Touxka pocra)

Buocunres 0enka. Peakuus

bu6nmorexa [IOK

16
MaTpU4YHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 T —0 0
PAHCIHIRIA — DUOCHITES HElia https://m.eds00.ru/863e796e
18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubnnorexa [JOK
19 ®opMbl pa3MHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnnorexa [JOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX
KJIeTOK. OII010TBOPEHHE.
JlaboparopHas pabota Ne 4
21 «13 peHnlz C I(;GHI/ISI MTOJIOBBIX 0.5 brbmorexa [JOK
yi P ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpoTpenaparax» (MCMolb30BaHNe
obopynoBanus «Touka pocta)
99 WNHauBuayanbHOE pa3BUTHE bubmmnoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetuka — Hayka o bu6muoreka [{IOK
HACJIE€ACTBEHHOCTH Y N3MEHUYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 npu3HaKoB. MoHOruOpuaHOE Bubnmorexa LIOK
p ’ https://m.eds00.ru/863e8878
CKpEIINBAHHE
25 Jurubpuanoe ckpeuiBanyue. 3aKoH bubmuoreka [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

HE3aBUCHMOT'0O HACJIEOBaHUS
IIPU3HAKOB

https://m.edso0.ru/863e89a4

26

CuernieHHOE HaclleJJOBaHHUE
npu3HakoB. JlabopaTopHas pabora
Neo 5 «M3yuenue pe3ynbTaToB
MOHOTUOPHUIHOTO U JTUTUOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
(ucmonb3oBaHue 00OPYIOBAHUS
«Touka pocra)

0.5

bu6nmoreka [IOK
https://m.edso00.ru/863e8c60

27

I'eneTrnka nona. Hacinenosanue
MPU3HAKOB, CLIEMJIEHHBIX C ITOJIOM

bubnnorexa [JOK
https://m.edso00.ru/863e8c60

28

N3menunBocTs. HenacnencrsenHas
M3MEHYMBOCTb. JlabopaTopHas
pabota Ne 6. 3yuenue
MOJU(PHUKAITMOHHON U3MEHYHBOCTH,
IIOCTPOEHNE BapHALIMOHHOTO Psiia U
BapUALlMOHHON KPUBON»
(ucrionb3oBaHue 000PyIOBaHUS
«Touxka pocra)

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas n3MEeHUYNBOCTD.
JlaGopatopHas paborta Ne 7.
«AHanu3 MyTauil y 1po30¢puiisl Ha
TOTOBBIX MHKpOIpenapaTax»»
(ucnosp30BaHKE 000PYIOBAHUS
«Touka pocra)

0.5

but6mmorekxa [IOK
https://m.edso0.ru/863e8efe

30

I'eneTuka uesoBeka

but6mmorekxa [IOK
https://m.edso00.ru/863e8d78

31

PesepBHblit ypok. O600611eH1E TTO



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

TeMme «HacneqcTBeHHOCTD U
N3MCHYHUBOCTH OpFaHI/IBMOB»

32 CenekIus KaK HayKa u MPOIECcC 1 Bubmaorexa ITOK
https://m.eds00.ru/863e9214
33 MeTtoabl U JOCTMKEHUS CEJIEKIINNA 1 bubmuorexa [JOK
pacTeHUM U )KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoorus Kak oTpacib 1 bubnmoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KonuyectBo yacos DJIEKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoiabubie | IlpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLMS U METObI €€ N3YUCHHS 1 bubmorexa [JOK
H s ya https://m.edsoo.ru/863ea20e
9 Hcropus pa3Buths NpeacTaBIeHUN 1 bu6nuoreka [IOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1
FRPOSBOIOMHA https://m.eds00.ru/863e9cle
[Tomymsius kak >eMeHTapHas
eIMHUIIA BUJIA U SBOJIIOLINH.
JlaGoparopHnas padota Ne 1
4 «C aEHeHie BI/Ip OB TIO 1 0.5 bubmorexa [JOK
P A ' https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPHIO»
HCI0JIb30BaHNE 000PYI0BaHUS
«Touka pocra)
5 JIBroKymiye cuibl (3JeMeHTapHbIe 1 bu6muoreka [IOK
(bakTOpBbl) I3BOJIIOLUU https://m.edsoo.ru/863e9dad
bu6nunorexa [JOK
6 E it 0TO 1
CTCCTBEHHELI OTOOP H €rO popMEL https://m.eds00.ru/863e9ed0
Pe3ynpTathl 3BOMIONNN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U BuG OK
7 BH1000pazoBanue. JlaboparopHas 1 0.5 nommoreka L

pabota Ne 2 «Onucanme

HPHUCIIOCOOJICHHOCTH OpTaHnu3Ma U e€

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OTHOCHUTEIIEHOTO
xapaktepan(UCIoIb30BaHUE
obopynoBanus «Touka pocta)

Hamnpasnenus u mytu

bu6nuoreka [IOK

YCJIO0BCKa

8 MAaKpO3BOJIFOLIMHI https://m.edso00.ru/863e9cle
9 HeobOpatumocTs 3BOMIOIIMN
10 WcTopus sxu3HU Ha 3eMJI€ U METO/IbI
e€ U3yyeHUst
11 I'unoTe3sl NPOUCXOXKACHUS KU3HUA HA bubnmnoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie 1o 3paM U bubnmoreka [JOK
Iepuo1am https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENBHOTO U )KUBOTHOTO MUPA.
[IpakTuueckas pabora Ne 1
13 «M3yueHne HCKOMaeMBbIX OCTaTKOB 0.5 brbmorexa [JOK
. https://m.edsoo.ru/863ea8bc
pacTeHMid U KUBOTHBIX B
KOJUIEKIUSIX» (MCTIOJIb30BaHUE
obopynoBanus «Touka pocTa)
14 CoBpeMeHHas cuctema bubmuorexa [JOK
OpraHr4eCcKoOro Mupa https://m.edso0.ru/863ea48e
but6mmorekxa [IOK
15 DBOJTIONHS YeTIOBEKa (AHTPOIIOTeHES) https://m.edsoo.ru/863eac2c
16 JBrxyuye cuibl ((hakTopsl) bu6muoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH IBOJIIOIUHA



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

18

YenoBeueckue packl ¥ PUPOJIHbIE
aZlanTally 4eJI0BeKa

bu6nuoreka [IOK
https://m.edsoo.ru/863eaea?2

19

PeseprubIil ypok. O6006111CHHE TTO
TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKW3HU Ha 3emMiie»

20

DKOIOTUs KaKk HayKa

21

Cpezpl 0OMTaHUS M DKOJOTUYCCKUE
(bakTopsI

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AbGuoTtndeckue HakTophI.
JlaboparopHast pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopatopHas pabora Ne
4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
(ucnionb3oBaHUe 00OPYIOBAHUS
«Touka pocra)

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue GaxTopsl

bubmmoteka [IOK
https://m.edso00.ru/863eb348

24

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiiuu. [Ipaktuueckas padota
Ne 2 «Iloncuér nnotHOCTH
MOTYJISALUI pa3HBIX BUJIOB
pacTeHuil» (MCIOoIb30BaHNE
obopynoBanus «Touka pocra)

0.5

25

Coo0bmiecTBa OpraHu3MoOB —
OnoIIEHO3

but6mmoreka [IOK
https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

%6 DKOJIOTUYECKHNE CUCTEMBI 1 bu6nuoreka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.

27 DKOJOTUYECKHE MUPAMHUJIBI 1 bubmorexa HOK

. PaMHBL https://m.edsoo.ru/863eb5fa
CaoiictBa s3kocucteM. Cykueccust

28 [IpupoHbIE SKOCUCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnmnoreka [JOK
3KOCHCTEMA 3eMJIU https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6mmoreka [IOK
ounochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiau 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O60011I€HIE TEMBI

34 «Coo0111ecTBa M 9KOJIOTUYECKHE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IVIAA YYEHUKA

* buonorus / [laceunnk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilox
pen. [laceunuka B.B., AkiinonepHoe o6mectBo «M3narensctBo «IIpocBerienne»
* buosnorwus, 11 kmacce/ [Taceunuk B.B., Kamenckuit A.A., PyomoB A.M. u npyrue
/Mon pen. [Taceunnka B.B., AkunonepHoe obmecTBo «M31aTenbcTBO
«IIpocBenieHue»
METOANYECKHUE MATEPUAJIBI IJISI YYUTEJA
B.C.PoxsioB. Temarnueckuii 1 UTOTOBbII KOHTPOJIb. COOPHUK TPOBEPOUHBIX
paboT. buonorus. 11 kmacc. Mocksa 2014r.
[IBeno. buonorus. O6mas 6uonorus 10-11 knaccsl. Mocksa. poda.2012r.
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
«Ennnas komnekuus L{udposeix O6pazoBarenbHbIX PecypcoBy» (Habop
UPOBBIX pecypcoB Kk yueOnukam aunun B.B. ITaceunuka) (http://school-
collection.edu.ru/).
http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paGoThl, Ha OCHOBE
KOTOPBIX CO3/IaH cailT, ObLIM onmyOJiMKoBaHkI B razere "buosorus". ABropamu
caiita npojesiana 6oJbIas padoTa 1o CUCTEMaTU3UPOBAHUIO Ta3€THBIX CTaTeH ¢
y4€TOM IIKOIBHOM y4eOHOM IporpaMmel 1o npeamety "buomorus".
http://ebio.ru/ - DnexrTponHbIit yueOHUK «bronorusy. ComaepKuT Bce pas3aesbl

Ouonoruu: 60TaHUKY, 300JIOTHIO, aHATOMUIO U (DU3UOJIOTHIO YETIOBEKA, OCHOBBI


http://school-/
http://bio.1september.ru/urok/
http://ebio.ru/

[IUTOJIOTMH ¥ TEHETUKH, SBOJIIOLIIMOHHYIO TEOPHIO U IKOJIOTHIO. MOXKET OBITh

PEKOMEHI0BAH YYaluMCs ISl CAMOCTOSITEIbHON pabOTHI.
http://djvu-inf.narod.ru/ - snekTponHas 6ubIHOTEKA
http://biology.ru/index.php - Caiit siBnsiercs lHTepHET — Bepcuei yueOHOTO

Kypca Ha KomnakT-aucke "OTkpeiTas buonorus”.


http://djvu-inf.narod.ru/
http://biology.ru/index.php




