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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHMOJIOTHU TEOPETUYECKYIO OCHOBY IS
OTIpEeIEICHHs MOJX0J0B K (POPMUPOBAHUIO COJCPNKAHUS y4eOHOTO TMpenMeTa
«buonorusi»  coctaBwiaM: KoHuentyaneHble nojoxenus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJE, COAEpXk aHus, pe3ylbTaTOB OOy4YeHUs H
TpeOOBaHMI K YPOBHIO IMOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUS 00 0OLIUX LENSIX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmero oOpazoBanuss B Poccuiickoit @Denepanu, a TakkKe IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUU B MO3HAHUU >KUBOM MPHUPOJABI U 00ECTICUeHUN
CYILLECTBOBAHMSI YeJIoBeYeCKOoro obmiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosoruum Aaé€T NpeACTaBICHHE O LEIsIX, o0 oOmein
cTpaTernd OOy4YeHHUs, BOCHUTAHHUS M PAa3BUTUS OOYyYarOIIMXCS CPEACTBAMHU
yueOHOro nmnpeamera «buonorus», omnpenenser o0A3aTeNbHOE MPEIMETHOE
Collep)KaHUe, €ro CTPYKTypy, paclpeielieHHe 1o pa3fenaM U TeMmaw,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3YUYEHUsI YUYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00ydaroImuXcsl.

B nporpamme 10 OWONOrMM TakKe€ YYMTHIBAIOTCS TpPEOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METanpelIMETHBIM M NPEIMETHBIM pPe3yJibTaTaMm
oOydyeHus B (OpPMHpPOBAaHMM OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHOM
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYyYaronuxcsi MO OCBOCHUIO COJIEpP KaHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no 6uosoruu (10—11 kimaccel, 6a30BbI YPOBEHb) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3YYEHMHM OHWOJIOTMM, Oyiarojapss 4yemy B HeE
IIPOCMATPUBAETCS  HAMpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMupoBaHrEM €CTECTBEHHO-HAYYHOT' O MHUPOBO33pPEHUS, LEHHOCTHBIX
OpMEHTAlU JIMYHOCTH, SKOJOTUYECKOTIO MBILIJIEHUS, IPEICTABIECHUN O 3I0pPOBOM
oOpa3e XKU3HU M OEpeKHbIM OTHOILIEHHEM K OKPY)KaIoIIeH NpUpOAHOW cpene.
[ToaTOMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOrO PaHra U CYUHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHHWM B MTOBCEIHEBHOM >KU3HU JUIsl PELICHUS MPUKIAIHBIX 3a/]1a4, B
TOM 4YHCle: TPO(HUIAKTUKKA HACJIEICTBEHHbIX 3a00JIeBaHUI 4YelIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKHU
1eJIeCO00pPa3HOTO0 TOBEACHUS B OKpYKaIoLel MpUPOAHON cpeae, aHanmusa
BJIUSIHUSA XO3SAMCTBEHHOW JEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOIHBIX M
VCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAHON HAIIPaBJIEHHOCTH
yuyeOHoro npeamera «buonorus» npoauKTOBaHO HEOOXOJUMOCTHIO 0oOecreueHus



YCIIOBHUM TSI PEIICHUST OJTHOW M3 aKTyallbHBIX 3a/1ay IMKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoOTOpasi Impeanojaraer (QopMupoBaHue Yy  OOy4aroImUXCs
CIIOCOOHOCTH QIalTUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUsI 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTaBICHUN O
HAYyYHOM KapTHHE MHpa, paclIupsieT U 000OIIaeT 3HaHUS O KHUBOW Ipupoje, e€
OTJINYWTENIBHBIX NPHU3HAKAaX — YPOBHEBOW OPTraHU3allMM W DBOJIOLMH, CO3MAET
yCIOBUSL  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  IpupoAabl, (HOpPMUPOBAHUS
(GyHKIMOHATIBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOIO M 0Oe3omacHoro oOpasa
YKW3HU, YKOJOTUYECKOTO MBIILJICHHUS, ICHHOCTHOTO OTHONIEHUS K >KUBOW MPUPOJEC
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TaKKe JIJIsl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIUX  3a7a4  CpeAHero  oOmiero  oOpa3oBaHUsA,  COIMATU3AIUN
oOyuaronuxcs. M3yuenue Guonioruu odecrneuynBaeT ycinoBus s (GOpMHUPOBAHUS
WHTEJJIEKTYalbHbIX, KOMMYHHUKAIMOHHBIX H  HWH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET WHTErpalud OWOJIOTHYECKUX 3HAHHUM C
MPEICTABICHUSIMU U3 JAPYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpa¢uu. Ha3aHHbIe MOJOXKEHUS O MpEIHA3HAYCHUH YYEOHOTo MpeameTa
«buonorus» COCTaBUIM OCHOBY JUISI OIpPEACNICHUs TMOIXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJEPKaHUsI, MPEICTABIEHHOTO B MPOrpaMMe IO
OHOJIOTUH.

Ot6op conepxkanus yueOHOTo mnpeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYILECTBIEH C MO3ULMUI KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOyYarolIrecs: JTOJDKHBI OCBOWTH 3HAHMS U yMEHUS, 3HAYUMBIC IS
dbopmupoBaHusl OOIIEH KyJbTYphI, OMNPEIACAIONINE aJICKBATHOE IIOBEJICHHE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
JKU3HU U TpaKTUYecKou aestenbHOCTU. Ocob0e MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIY>KaT OCHOBOM JJisi (JOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHUpa U
IIEHHOCTHBIX  OpPUEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOIIUMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypuUpOBaHUE COJEpKaHUS Yy4eOHOTO Marepuana B MPOTpaMMe IO
OMOJIOTUM  OCYIIECTBJICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKMBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3allid U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTo mpeameTa «buonorusy»
BBIJICTIEHBI CIIEIYIOLINE COJEpkKATEIbHbIE TUHUU: «bromorus kak Hayka. MeTozsl
HAay4yHOro no3HaHus», «KieTka kak Ouojoruyeckas cucreman, «OpraHus3m Kak



Oouonorudeckas cucreMa», «CucreMa W MHOTrooOpazue OpPraHu4ecKoro MUupay,
«IBOJIOLUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

[enb n3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIQZICHUE  OOYy4alOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIIMOHAJIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOpPETEHHE YMEHHI
UCIIONIb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCUCTBUNA B OTHOIICHUH OOBEKTOB
KUBOU MPHUPOJIBI U PEIICHUS PA3TNYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTrkeHne e u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIAEAYIOLUX 3a/1ay:

OCBOEHHE OOYyYaIOIUMUCS CUCTEMbl 3HAHUNH O OHOJIOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, IMpaBUilaX, CIyXKallluX OCHOBOU
UIst (pOPMHUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHUHE MHUpA, O
METO/IaX HAay4YHOI'O MO3HAHMS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTAX KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHM3alMH, BBIIAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHrue y OOYyYarOIIMXCS TO3HABATENBHBIX, HHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalu3a JaHHbIX O MyTSAX pPa3BUTHA B
OMONIOTHM HAy4YHBIX B3TJISIOB, WACH W TOAXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOOydwaromuxcsi oOmeld KyJabTyphbl, (QYHKIMOHAIHHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOLIETO
MHUpa KUBOW MPHUPOABI HA OCHOBAHWW 3HAHWUN W OINBITA, IMOJTYYCHHBIX MPH
M3y4Ye€HUH OUOJIOTUH;

(GopMupoBaHne y OOydYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW MAESITENbHOCTH YeNOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOIO OTHOIIECHUS K HEH, COOIIOIEHUST STUYECKUX
HOPM MpY IPOBEACHUH OMOJIOTUYECKUX HUCCIIeI0BAaHU;

OCO3HAaHHE IICHHOCTU OMOJOTMYECKUX 3HAHUW JJi1 TOBBIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npyUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XU3HU IS
OLICHKH TOCJIE/ICTBHI CBOEH JESITENIbHOCTHU 10 OTHOLIEHHUIO K OKPY’KaIOIIeH cpenie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME W COONIOJCHUE Mep MNPOPIIAKTHKA
3a00JIeBaHU.

B cucreme cpeanero oOmiero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOJISIIMM B
COCTaB IpeaMETHON 001acTu «ECTeCTBEHHO-HAYUHbIE IPEAMETHI.



Jist m3ydenwnsi 6uoaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 yac B HeaeIo).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH C OOIECTBEHHBIMHU, TEXHUICCKUMHU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (UIOcO(pHel, STUKOM, ICTETUKON U MPABOM.
Ponp Ouonoruu B (QOpMUPOBAHMM COBPEMEHHOW HAay4YHOW KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTobl O3HAHMS KUBOM MPUPOBI (HAOTIOEHUE, SKCTIEPUMEHT, OMMCAHNE,
u3MepeHue, KiaaccupuKkaius, MOJCIUPOBAaHUE, CTaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JdemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsos, k. Yorcon nu @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD).

JlaGopaTopHble M NpaKTH4ecKne padoThI:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHuE pa3iMYHBIX METOJOB TMpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aIUsL.

XKupble crucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenusi ounosorun. OTinyuune
YKHUBBIX CHCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa 6MOCHCTEM U X pa3HOOOpa3ue. YPOBHU OpPraHU3aIld OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAaHEBbIA, OPTAHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IEHOTHYECKU ), OMOCEPHBII.

JdemoHcTpanuu:

Tabnuubl u cxembl: « OCHOBHBIE TIPU3HAKU KU3HW», « YPOBHU OpTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: Mojesb MoJiekyibl JIHK.

Tema 3. Xumuueckuid cCOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIIMM BOJABI M MHUHEpaJbHBIX BellecTB B kieTke. [lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl OCJIKOBOW MOJIeKylbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOHCTBa OenkoB. buosornueckue
GbyHKIIUU OENKOB.



depmeHThl — Oumonormueckue Karamuzatopel. CTpoenume  (depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. Butramussbl.
OTnuuus pepMEeHTOB OT HEOPTAHUUYECKHUX KATallu3aTOPOB.

VYrneBonpl:  MoHOcaxapuabl  (IJIOKO3a, pubo3a U JAe30Kcupud03a),
aucaxapunpl - (caxaposa, JIaKTO3a) U ToJMcaxapulibl  (Kpaxmal, TJIUKOIeH,
HesTo03a). buonornueckue GyHKIUU YTIIEBOAOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapoduIsHO-
ruapodoOHbie  cBoiicTBa. buonormueckne ¢yHkinuu aununoB. CpaBHeHHE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTHH.

HykneunnoBsie kucnotel: JIHK wu PHK. Hykneotuasr — MoHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkiun PHK.
Buast PHK. AT®: ctpoenue u hpyHKIMU.

[utonorus — Hayka o kietke. Knertounas Teopust — mpuMep B3anMOIECUCTBUS
uaei 1 paKkToB B HAYYHOM NO3HAHUU. METOIbl M3yUEHHUsI KIETKH.

Knerka kak wnenmoctHas xuBas cuctema. OOmue NpHU3HAKK — KIIETOK:
3aMKHyTas HapykHasi memOpana, mosekynbl JIHK kak renerwyeckuii ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: JyKapuoTHUecKas W Mpokapuotruueckas. (OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKApPUOTHUYECKON KJIeTKH. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOM, XWBOTHOW U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas meMOpana, e€ cBoiicTBa U pyHkuuu. [{luronmnaszma u eé
opraHousibl. OnHomeMOpanHbie opraHouabl kietku: IIIC, ammapar [Nombmxw,
an30coMbl. [loyaBTOHOMHBIE OpraHOWIbI KJIETKH: MHUTOXOHJPHWH, IUIACTHUJIBIL.
[IpoucxoxxaeHne MHUTOXOHIpUM M 1miactun. Buasl nmactua. HememOpanHble
OpraHOMJIbl KJETKH: pUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. DYHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

Snpo — perynsTopHbIil eHTp KieTku. CTpoeHue sipa: sjaepHas o0o0souka,
KapuoIuiazMa, XpoOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BeHIeCTB B KIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIBann, M. llIneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XMMUYECKHMX JJEMEHTOB B HEXUBOU
npupoze», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B KUBOW ITPUPOJIEN.

Tabmuubl u cxembl: «llepuonnueckas Tabaua XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHne MoJIeKybl BOAb, «brocnnTes 6enka», «CTpoeHrne MOJIEKYIIbI OeIKa,
«Ctpoenne pepmentan, «Hyknennossie kucinotsl. JJHK», «Ctpoenue monekymbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE MKUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOEHHME NPOKAPUOTHYECKOM KIIETKW,
«CTpoeHue sipa KIETKN», « YTIeBOAb», «JIunuapn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [JIsi MPOBEICHUS
HAOJIOACHUM, HM3MEpEeHUH, HSKCIEPUMEHTOB, MHKpOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U MPaKTH4YeCKUe padoThbI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOH aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydeHue CTpoeHHUs KIETOK pPacTeHH,
JKUBOTHBIX W OakTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OMHMCAHUE.

Tema 4. ’KusHeneATeJIbHOCTh KJIETKH.

OOMeH BeniecTB, Wi MeTab0IU3M. AcCUMMIISIMS (TIIIaCTUYECKUI OOMEH) U
JUCCUMWJISALIUS (SHEPreTHUeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHMH B IOHUMAHHH
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHblil. Poib pepmenToB
B OOMEHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (da3el QorocuHTe3a. Peaknun
dbotocunTeza. DPhekTuBHOCTH (hoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emiie. BiausiHue ycioBuil cpeabpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCUHTE3UpYIolIe OakTepuu. 3HAaUeHHEe XeMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiensieHue BeIiecTB, BbIAEICHHE U
aKKyMYJIMpPOBAHHE DSHEPrud B KIETKE. OTalbl SHEPreTUYEeCKoro oOMeHa.
['mukonu3. bpoxxenune u ero Buibl. KHCIOpogHOE OKHUCIEHHE, WA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOE dbochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmarpuuyHoro cumHTe3a. ['eHermueckas wuHdopmamms u JHK.
Peanuzauus reHetmyeckoil MHPoOpManuu B KJIETKE. ['@HEeTHMYeCKHil KOl M €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcasauuud. KonupoBanue amuHOkucinor. Poms pubocom B
OouocuHTe3e OenKa.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. ctopust otkpeitus Bupycos (/1. U.
WNBanoBckuit). OCOOEHHOCTH CTPOEHUSI W IKU3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nu pacteHuid, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenosexka (BUY) — BozOynurens CIIN/da.



OOparHast ~ TpaHCKpuIHs, peBepraza W  uwHTerpaza. IIpodunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JlemoHcTpanuu:

IToptpetsr: H. K. Konsros, /1. 1. UBanosckui, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tunbl nmuTaHus», «MeTtabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oOMeHn», «Xmoporact», «®orocunrte3y», «Ctpoenue JJHK»,
«Ctpoenue u (pyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTHIecKuid Ko,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHBI 1uka Bupyca CIIN/da,
oakTepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: monenu-anrummkanuu «YaBoenne JHK u Tpanckpumnimsy»,
«buocuntes 6enka», «CTpoeHue KIEeTKI», Mojaelb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHMe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1UKI, WIA KU3HEHHBIM IUKI KiIeTKU. MHTepdaza m mMuTo3.
[Ipouieccrl, mpoTekaromue B uUHTepdasze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAOOp — KapUOTHII.
JunnouaHeli W TalmiOuJHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMAaTHBIL.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUS M  HUHAUBUAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue kinetku — Muto3. Craauu muto3a. IIpoueccsl, MpoucCXoasdiine Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrHYECKUA CMBICI MUTO3A.

[Iporpammupyemast ruOENb KIETKA — allONTO3.

@opMbI pa3MHOXKEHHSI OpraHU3MOB: Oecrosnoe U mojaoBoe. Buasl Oecronoro
Pa3MHOXKEHUS: [JE€JICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJISI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTAUYHS OT OECIOJIOTO.

Meito3. Cragum meio3a. [Iporecchl, MpoUCXoadiMe Ha CTaausX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornueckuii cMbICI U
3HAYEHHUE MEHO03a.

I'amerorenes — mnporecc 00pa3oBaHUsI TOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBeIe kemne3bl: CEMEHHUKH U sIMYHUKA. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX
KJIETOK — TameT (CrepMaro30ujl, SIUIEKJIeTKa) — CIepMaToreHe3 W OBOTEHE3.
OcoOEHHOCTH CTPOCHHS SIMIICKIETOK W CIepMaTro3ouaoB. OII0I0TBOPEHUE.
[Taprenorenes.

NunuBumyanpHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). Drtarbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobOienue, racTpyisiiusi, opranorere3. IloctamMOpHroHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHL: MPAMOE, HempsiMoe (JIMUYMHOYHOE). BiusiHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
ypOJCTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHS.

JemoHcTpanum:

Tabmuupr m cxembl: «DOpMBI pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHE
pactenuity, «Jlenenune kineTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenune xpomocoMbly», «Kitetounsli 1ukny, «Permukanus JHK», «Mwutosy,
«Meiiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l'aMeTOreHe3 y MJIECKONMUTAIOUIUX U
4yenoBeka», «OCHOBHbBIE CTAJIUH OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30uasl
MJICKOITATAIOLIETOY, «SMIIEKIIeTKa MIIEKONUTAIOWEro», «KapruoknHe3 B KIeTKax
KOpEIlIKa JIyKa», MarHuTHash MOJIeNib-anIliuKauus «JleaeHue KIeTKu», MOJelb
JIHK, monens MmeTada3zHOl XpOMOCOMBI.

JlabopaTopHbie U MPpaKTHYECKUE PA0OTHI:

Jlabopatopuast pabora Ne 3. «HaOmomenme MHTO3a B KIETKaX KOHYHMKA
KOpEIIIKA JTyKa HA TOTOBBIX MUKPOIIPENApaTax)».

JlaGoparopuass pabota Ne 4. «M3yueHwe CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacjiencTBeHHOCTh M H3MEHYHUBOCTH OPraHM3MOB.

[Ipenmer u 3amaun reHetnku. Micropus pa3BuTus reHeTUKHA. Poib nuTonoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
Y4EHBIX B Ppa3BUTHE TEHETUKH. MeToapl TeHEeTUKH (THOpPHIOIOTHYSCKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. ['eHeTnyeckass CHMBOJIMKA, UCTIOJIb3yEMAasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpuHoe CKpelmuBaHue. 3aKOH eIuHO-00pa3usi THOPHUJIOB IEPBOTO
nokojeHus. [IpaBuino JOMHHMpPOBaHUSA. 3aKOH pACHICIUICHUS MPU3HAKOB.
['unoresa yucrorsl ramer. [1oaHOE U HEMOJIHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpenuMBaHue. 3aKOH  HE3aBHUCUMOIO  HacJeIOBaHUSs
npu3HaKkoB.  lluToreHeTMYECKHEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
Ananusupyroliee ckpenpanue. Mcnoiib30BaHre aHAIM3UPYIOMIETO CKPEIMBAHUS
JUTS OTIPEICIICHUSI TEHOTHUIIA OCOOM.

CuerienHoe HacnenoBaHue Tmpu3HakoB. Pabora T. Moprana mo
CLEIUICHHOMY HAaCJIEIOBaHUIO F€HOB. HapylieHue CuenyieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIECICTBEHHOCTH. | €HETUYECKHUE KAPTHL.



I'enetuka moma. XpoMOCOMHOE OmMpeAesieHUe Mmoya. AYyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TeTeporamMeTHble opraHu3Mbl. HacnenoBanwue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN ps M BapUallMOHHAS KPUBas.
Hopma peakuuu npuszHaka. KonndecTBEHHBIE M KAYE€CTBEHHBIE NMPU3HAKU M UX
HOopMa peakuuu. CBoicTBa MOIU(DUKATTMOHHON U3MEHYUBOCTH.

HacneactBenHasi, WM TeHOTUNMYECKas, HU3MEHYMBOCTh. KomOuHaTHMBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOW MpOIEecC — OCHOBA KOMOMHATHBHOMW
M3MEHYMBOCTU. MyTalimoHHass U3MeHUUBOCTh. Kitlaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HACIEACTBEeHHOU n3MeHunBoctu H. M. BaBuiiosa.

BHesnepHas HacineACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka wenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONbI T€HETHUKHU
YeJIOBeKa: TCHECAJTOTHICCKNM, OJIM3HEI[OBBIM, IMTOICHETHYCCKHIN, OMOXUMHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE OIIpPEEIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[]P-ananu3a. HacnencrBennole 3a00J€BaHUs YEJIOBEKa: TEHHbIE O0OJIe3HH,
OOJIE3HH C HACJIEACTBEHHOM MpPenpacnoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIIETKU. [IpuHIMIIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKON
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUHN T€HETUYECKUX 3a00JI€BaHUI YeJIOBEKaA.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBunos.

Tabmumet u cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE U €r0
IUTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICTUICHUS W €ro ILUTOreHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpuaHOe CKpelMBaHue,
«lluTonornyeckue  OCHOBbI  AUTUOPUAHOTO  CKpelnuBaHus»,  «Menosy,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
JKUBOTHBIX M 4YeJOBeKa», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUICHHOTO C mnosiom», «KapuoTtumbsl YelnoBeka W KUBOTHBIX», «Bumibl
U3MEHUYHUBOCTHY», «MoaudukalroHHas HU3MeHYMBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBm», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTHOPUIHOE CKpELIMBAHUE,
«Hemonnoe nomunupoBanue», «Jdurubpumnoe ckpemmBanue», «llepekpéct



XPOMOCOMY», MHUKPOCKOIN W MHKporpernapaT «J/lpozoduna» (HopMma, MyTaruu
(b opMBbI KPBUTLEB U OKPACKH TeNa), repbapuit «I'opox moceBHONY.

JlaGopaTopHble ¥ NpaKTU4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOIO U
JUTHOPUHOTO CKPEIMBAHUS Y APO30(HUIIbI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopatopHas padota Ne 6. «3ydeHne MoanpuUKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOW».

JlabopatopHasi pabora No 7. «AHanu3 myTanuil y apo30(Quiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuusi opranu3zMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenekuysi Kak HayKa WU IMpOLECC. 3apOKICHUE CENEKIMU U JOMECTUKAIIUSL.
VYuyenue H. W. BaBuioBa o0 1eHTpax NPOUCXOXKJIECHUS U MHOTro0o0pas3us
KYJbTYPHBIX pacTeHUU. LIeHTphl MPOUCXOKIECHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIIMi. MaccoBbIN U UHIUBUAYATbHBIM OTOOPHI B
CEJEKIIMM PACTEHMHW M JKUBOTHBIX. OIlEHKa JKCTepbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — HWHOpuauHTr. Yucras nuHusa. CKpelllMBaHUE YHUCTHIX JIMHUMH.
['ereposuc, win rubpunHas cuia. HepoicTBeHHOE CKpelMBaHUE — AyTOPHJIUHT.
Otnanénnas tubpuamsanusa u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJyYCHUE TOJUIUIONIOB. JIOCTMIKEHUSI CENEeKUUM PACTEHUW, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buortexHomorns Kak OTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTarbl
co3ganusi pexomouHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanne BBICOKOMPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkoyloruyeckue W athyeckue  npobiembl. MO —  reHeTuuecku
MO (ULIHPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpers: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHoB.

Tabmuiel U cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS U MHOT00O0pasus
KYJBTYPHBIX pacTeHuit», «[lopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHmity, «Otnanénnas rudpuau3anus», «Padorer akagemuka M. ®@. Banosay,
«lomumnongusy, «OObEeKTHl OuoTexHonorum», «KiaeTouHele KyJabTyphl U
KJIOHUpOBaHKE», « KOHCTpyMpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJISKH TUIOJOB M KOPHEIIJIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuii « CebCKOX03TMCTBEHHBIC PACTECHUS.



JlabopaTopHbIe M IpaKTHYECKUE PAdOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIMU pacTeHUd U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaToOpuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHASE OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHON TEOPUU HA PAa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeuzerenscTBa 3Bomonuu. IlaseoHToNIOrMYECKHE: MOCIEAOBATEIBHOCTD
NOSIBJIEHUS BHJIOB B THAJICOHTOJOIMYECKOW JIETONUCH, NEpPeXOAHbIE (POPMBI.
buoreorpaduueckue: cxoIcTBO U pazinuue payH u Gpiop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auuus SMOPHOHOB pPa3HbIX BHJIOB
NI03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeHd Yy BCeX
OpraHU3MOB.

OBomonuonHas Teopuss Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBuHM3Ma. JIBIDKyIME CHUJIBI 3BOJIOUMU BHJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYNUBOCTb,
O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomonuu (CTI) n €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBomronus. [lonynsauus kak eAMHUIA BUAA U SBOJIIOLNH.

JBrokymue cuibl ((pakTopbl) PBOJIONMKA BUAOB B Mpupojae. MyTallmOHHBINA
npoluecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsiMOHHBIE BOJHBI U Apend
reHoB. M3omsuust u Murparusi.

EctecTBeHHbIll 0TOOp — HampaBistoumi ¢aktop 3Boionuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtouuu. [Ipumepst
MPUCTIOCOOJIEHUI Yy Opranu3MoB. ApoMOpP(03bl U UMO- Il TALIUH.

Bun u BumooOpa3zoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYeCcKoe.

MaxkposBomonusi.  dopmbl  3BosOLMK:  (PUTIETHYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas, napauiensHas. HeoOpaTtuMocTh 3BOTIOIH.

[IpoucxoxaeHne OT HecnelHaIU3UPOBAHHBIX TpenkoB. IIporpeccupyromias
crenuanu3anys. AJanTUBHAs pagualus.

JdeMoHcTpanuu:



[Toptpetsi: K. Jlunneii, K. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepros.

Tabmuupl u cxemsl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbOBI  3a
cylecTBoBanue», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pa3ue COpTOB PACTEHUID,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYHUBOCTBY, «ApoMopdo3sly, «Manoamantanumy», «OOmas aereHepamus»,
«/IBmxymue cuibl 3Boirounny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «boprba 3a cymecTtBoBaHue», «lIpUcrmoco6IeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTUUECKOE BUI000PAZ0BAHUE.

OGopynoBaHue: KOJUIEKIIMST HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOJIOB U CeMsH, KoJuleKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
YKUBOTHBIX», MOJielib «OCHOBHBIC HAIMPABICHUS HBOJIIOIUNY», 0O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KOUIEKIUS «DOPMBI COXPAHHOCTH
HMCKOIAEMbIX JKUBOTHBIX M pacTeHul», Moaenb ammukanua «llepekpéct
XpOMOCOM», BJaxHble npenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYHIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTaruu GoOpMbl KPBUIbEB U
OKpacKH TeJna).

JlabopaTopHbie U NPAKTHYECKHUE PA0OTHI:

Jlabopatopuasi padora Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onmcanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapAKTEPa».

Tema 2. Bo3HUKHOBEeHUE U Pa3BUTHE KM3HU Ha 3eMm.Jie.

JloHay4yHbBIE TIPEICTABICHHUS O 3apOXKACHUU >KU3HHU. HaydHble rumoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 W maHcrepMus. XuUMUYecKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOMOIMHA. HavanbHbIe 3Tanbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanre MemMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE NPOTOKIETKU. [IepBble KIETKHM M KX 3SBOJIOLMSL.
dopMHUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam U nepuojaM. Karapxen. Apxeickas u
npotepo3oiickass dphl. llaneo3olickas spa u €€ TnepuoAbl: KEMOPHUICKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUHU.

Me3o301cKas 3pa U €€ epUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »3pa W €€ mnepuoapl: TNaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KJIMMara U reoJIOrMY4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIIMU PACTUTENBHOIO M >KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [l0osiBIIEHNE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpPraHMYECKOr0 MHpa KaK OTpakeHue HBOIOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl Hu3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3InyKs YeJIOBEKA U )KUBOTHBIX. CHCTEMaTHUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymue  cwibl  (dakTopel) — aHTPOINOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3  >KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMmeneli, YenoBek npsAMoOXonsmmi, YenoBeK HeaHIEpTaIbCKuM, YeoBek
pasymHblii. Haxonku HCKomaeMbIX OCTAaTKOB, BPEMs CYILIECTBOBaHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOI'O MO3ra, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUAJIbHAs),  MOHTOJIOMJHAS
(a3maTcko-aMepuKaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpEACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBUSM CYIIECTBOBaHUSA. ENMHCTBO YENOBEYECKUX pac.
Kputuka pacusma.

JemoHcTpanuu:

[Toptpetsi: ®@. Pemu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmmibl U cxembl: «Bo3auknoBenre CoJIHEUHOM CUCTEMEBI», «Pa3Butune
opraHuueckoro wmupa», «PactutenpHas kietka», <« KuBoTHas  KIeTKay,
«IIpoxapuoTnueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MUpay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO0 4YEJIOBeKa», «llpeBHenmmue moam», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JH0N», «HeI0BeUeCKUe pachly.

O6GopynoBanue:  myispbku — «IIpoucxoxaeHue — 4denoBeka»  (OIOCTBI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJepTayblla, KPOMAHbOHIA), CJENKUA WIH
M300pKEHHUSI KaMEHHBIX OpYyJIUi MEepBOOBITHOIO 4YelOoBeKa (KaMHHU-YOMIEpPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKas Tabnuia, Koyweknus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpaKkTU4ecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbix OCTaTKOB PacTEeHUU U
YKUBOTHBIX B KOJJIEKIIUSIX).



DKCKypcHsi «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIK KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mMbl 1 OKpPY:KaOUIas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl SKOJIOTUA. MeToabl SKOIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, IMOYBEHHAas,
BHYTPHOPIaHU3MEHHAS.

Okonornueckue (axktopel. Kiaccudukanus skonorudeckux (HakTopoB:
abnotuyeckue, OWOTHMYECKHME U aHTPOINOreHHbIe. JleHicTBHE HSKOJIOTMYECKHUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTb. DOTONEPUOAN3M.
[Ipucnocobnennsi OpraHM3MOB K  JICHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornyeckrne puTMBl.

buotnueckue  (akTophl. Buner  GuoTHueckux B3aUMOJEHCTBHIM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. [lapasurusm, koonepamus,
MyTyallu3M, KOMMEHCaIM3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO). AMEHCAIM3M,
HEeUTpau3M. 3HaueHHE OHUOTUYECKUX B3aUMOJEWUCTBHI i1 CYLIECTBOBAaHHUS
OpPraHU3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XapaKTEPUCTUKHU romyysinud. (OCHOBHBIE —ITOKa3aTeld
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4uCI€HHOCTH MOIYJISIUN U €€ PErysiusl.

JdemoHcTpanuu:

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

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 0OMTaHUS
opranuzmoBy», «®Potonepuonnusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOcCTa
YHCJIEHHOCTU NOMYJIAIMU UHDY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

JlabopaTopHas pabota Ne 3. «Mopdomornueckrne 0COOCHHOCTH PaCTEHUH W3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[Toacuér mIoTHOCTH MOMYJIAIMA Pa3HBIX BUOB
pacTeHUu.

Tema 4. Coo01recTBa 1 JKOJOrH4ecKre CHCTEMBI.

Coo01iectBO opranu3sMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHUI0BAs,
MPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunanTel. CBsi3Uu B
OMOLIEHO3E.

Dkosornueckne cuctembl (d9kocucteMmbl). [lonarme 00 »sKkocucteme u
ounoreoneHo3e. OyYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU IKOCUCTEMBI. [luineBble Ilemu W CEeTH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: OHMOMAacca, MPOAYKIHUA. DKOJIOTUYECKUE
nupamMubl: MPOAYKIIMHM, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupoaHbpie FKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHNE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopazHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pa3zHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnajackoro o ouocdepe. ['panuinipl, cocraB u CTpyKTypa
ouocdepnl. JKuboe BemectBo U ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rno0anpHOW 3KOocHUCTEMBL. JlMHaMuueckoe paBHOBECME U OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOre0OXMMUYECKUE KBl AIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBO B Onochepe 3eMiin. AHTPOIIOTEHHBIE U3MEHEHUS B Ouocdepe.
['mo0anbHbIE 3KOJOTUYECKHE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOABI " 4eJIOBEYECTBA. CoxpaHenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOPABJICHUS TNPUPOJHBIMU pECypcaMd W UX HCHOJb30BaHHE. JlocTrkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHcTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaacknii.

Tabmuupbl 1 cxeMmbl: «lIuieBsle nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemum nuTaHus», «IKOJOTHYECKAs] MHUPAMUIIAN,
«buocdepa u yenopek», «IKOCUCTEMA IIUPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOrO  Jieca», «buoneHo3 Bomoéma», «ArpoueHosd», «lIpumepHbie
AHTPOIIOTEHHBIE ~ BO3JICMCTBUS HAa MNPUPOAY», «BakHeWlne HUCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHelIash cOCTaBIISIONIAS
ounochepr», «DakTopel aerpaganuu nouBy», «llapHukoBbiil 3pdex», «DakTopsl
paarMoaKTUBHOTO 3arpsi3HeHus Ouochepb», «OO0m@as cTpykrypa Ouochepbi»,
«Pacnipoctpanenne >xu3Hu B Ouochepe», «O30HOBBIH DdKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopoT azora B mpupoae».

OGopynoBanue: MoJeb-anmIukanus « TunuyHeie OMOIEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KoJuiekuuu «buonienosy, «Bpenurenn BaxxHEUIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuuM U KOJUIEKIMM pacTeHUd U
YKUBOTHBIX, MIPUHAJICKAIINE K Pa3HbIM 3KOJOTMUYECKUM TrpynmnaM OJHOTO BHJA,



Kpachas xuura Poccuiickoit @enepanuu, 1300paK€HHUsI OXPaHSAEMbIX BHJIOB
pacTeHU U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cornacho ®I'OC COQO, ycraHaBIuMBalOTCS TpeOOBaHUS K pe3yJabTaTam
OCBOGHHs  OOyyalolmMMHUCA NpPOrpaMM  CpeJHEero ooumero oOpa3oBaHHUA:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IHYHOCTHBIX PE3yJIbTATOB OCBOECHHS Mpeamera «buonorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHME O0YJaroUUMUCA POCCUNMCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbBHOCTH
M CaMOONpEACICHUI0, HaJlMuMe€ MOTHUBAalMU K OOy4YeHUIO  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULUNA Pa3BUTHS OMOJIOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICIOBBIMM YCTAaHOBKAMH, NPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHE HSKOJOTHYECKOTO IPABOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KUZHECHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS Ipeamera «bHOJOTHUsD TOCTUTAKOTCS B
€IUHCTBE YYEOHOM M BOCHUTATEIHLHON JESATEILHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, IPUHATHIMA B OOIIECTBE IpaBUJIaMH U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS W
CaMOpa3BUTHUsA, PA3BUTHUS BHYTPEHHEW TMO3WIMH JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIECIUIO0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickorn dexpepanuu, MpUpPOSIE U
OKpYKaroUIen cpelie.

JIngyHOCTHBIE pe3ybTaThl OCBOCHMS ydeOHoro mnpeaMera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA M OMbITA JIESITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUMN
BOCHUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK O0YYAIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTA TMPHU CO3/IAHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIBHBIX 3aJ]]a4, BHIMOJHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKIECHUSAMU, KYJIbTYPHBIMHU IIEHHOCTAMH U
COIIMAIbHBIM OJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEIOBATEIbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MpPH OOCYXJIEHUM CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAaHUTaPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH,

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH NEPEN
PonuHou, ropmoctm 3a cBOM KpaM, cBOW PoauHy, CBOWM S3BIK M KYJBTYDY,
IIPOLIIOE U HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BuTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJIOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujciiHas yOeXIEHHOCTh, TOTOBHOCTh K CIYyXeHHIO U 3ammre OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HaHMUE JYXOBHBIX [IEHHOCTEW POCCUUCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POIUTEIIAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAY4HOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHUIA;



MMOHMMAaHUE 3MOILMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uveckoro BocmUTaHUA, (POPMUPOBAHMS KYJILTYPbI 310POBbsI U
IMOLMOHAJIBLHOIO 0JIArONoJyYns:

MOHMMAaHWE W peanu3alus 370poBOro H 0Oe3omacHOro olpa3a KHU3HU
(310poBOE  TNUTaHWE, COONIOACHHE THUITMEHMYECKMX TpPaBWI M HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHUH H OTAbIXa, peryispHas (Qunyeckas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLICHUS K
COOCTBEHHOMY (PH3UYECKOMY U NICUXHUUYECKOMY 3/10POBBIO;

MOHMMAaHUE [EHHOCTH TpPaBWI HHAUBUIYAIBHOTO M  KOJUICKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOXKAIOUIMX 3JJ0POBBIO U )KU3HU JIOACH;

OCO3HAHHWE MOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYAOIIO0UE;
FOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKON U COLIMATIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO

BBITIOJIHATH TAKYyIO AESATEIbHOCTD;

UHTEPEC K pa3uyHbIM cdepam npodhecCuOHATLHON NeATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccu U peaau30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CcaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) DKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTMUYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: MNPUOOPETEHHE ONBITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM  JIs
OKPYKarOUIEN CPEIIbL;

OCO3HaHWE TrI00aNbHOTO XapaKTepa AKOJOTMYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HaHWS W YMEHUS TpPU peHIeHUH MpoOJeM, CBA3aHHBIX C palMOHAIBHBIM
MPUPOONOIb30BaHNEeM  (COOMIOJIEHHE  TpaBWU  TOBEJAEHUS B  MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JCUCTBUW, MPUHOCIIIMX BpEI  OKPYXKAIOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIAroNpUsTHBIE SKOJIOTMUYECKHE
IIOCJIEICTBHS NIPEANPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHUS, SIKOJIOITMYECKON KYJIBTYPHI,
OIbITa NEeSATENBHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAThCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLMAIBHON
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON JIESITEIIBHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOM MPAaKTHUKU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M UYHUTATEIBCKOW KYJIbTYpPhl KAaK CpPEICTBA
B3aMMOJICUCTBHS MEXY JIFOJAbMH U MIO3HAHUS MUPA;

NOHMMaHuEe crneunpuky OMOJOTMM KaK HayKH, OCO3HaHUs €€ poJild B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUM LEIOCTHOTO
IPEACTaBICHUS] 00 OKpPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW W peUlIeHUuU MpodieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS],

yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHON LMBHJIM3ALIUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTHsS MEIULMHBI, CO3JaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pemiaTb PEeCypCHble MpoOJieMbl  pa3BUTHUSA
YEJI0BEUECTBA, MOMCKA MyTeW BBIXOAA U3 IJI00ATBHBIX HKOJIOTHYECKUX MPoOJIeM U
o0ecrieueHuss Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO MPHUPOAHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYEHHM OHMOJIOTMYECKHX 3HAaHUW B LEIAX
NOBBILICHUSI OO0IIeW KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIIBHONW TPAaMOTHOCTU OOydaroniuxcs, GopMupyeMoi
IpU U3YYEHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTA METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BATh IIOJIy4aeMble 3HAaHUA IS aHaidu3a W
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAaHHbBIEC 3aKIIOYEHHMs] HAa OCHOBE Hay4yHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
pelieHns Ipo0JIeM B PEaNIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHUE LIEHHOCTU HAy4YHOH NEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
MPOEKTHYIO U HCCIIENOBATENBCKYIO AESITEBHOCTh MHAMBUYAIBHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO |
caMO00pa30BaHUIO, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHWI 1O OWoONOrMM B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHUSI ydueOHoro mpenmera «buonorusy»
BKJIIOYAIOT: 3HAYUMble g (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYHAIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTPAXKAIOIIKE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHenuduKy METOJOB IIO3HAHWS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MPOlecC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCccleoBaHue,  HAONIOJEHWE, U3MEpEHHe, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAJIbHBIC y4eOHBbIE JEHCTBHUSl (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIEC,

PETYJISITUBHBIE), o0ecIeunBaroIye (dbopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJBHOW KOMIIETEHUUH OOydYaroluXcsl, CIOCOOHOCTb
oOyuaromxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHUS U  yHUBEpCalbHble YydyeOHble JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOEHHUS MPOrPAMMBI CpPEAHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKaTh:

Osaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIOrHYECKHE JeiCTBHUS:

CaMOCTOATENbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  Mpoldsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPHU OCBOCHHMM 3HAHUM IPUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KiacCupUKaluu, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEpUU HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI IESITEIBHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS 11 0ObsICHEHUS! (DAaKTOB U SIBICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKUE paACCyXXJeHUA (MHAYKTHBHBIC, JAENYKTUBHBIC, TIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIOUCHMUS;

MIPUMEHSTH CXEMHO-MOJENIbHBIE  CpEACTBAa  JUIS IIPEICTABIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKkK€  MPOTUBOPEUMA  PA3HOTO  pOAa, BBIIBJICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IJIaH pELICHUs] MPOOJieMbl C YYETOM aHalv3a MMEIOLIUXCS
MaTepuaIbHBIX U HEeMaTepUuaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JCSTEIIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSX  peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIET0BATEIbCKHE ICHCTBHUS

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEA0BATEIBCKON W MPOEKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHus MOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIOJb30BaTh pAa3jMyHble BUABI JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HaHWS, €ro HWHTEPIpEeTaINH, MPEoOPa30BaHUIO W NPHUMEHEHHI0O B Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPY CO3/IaHUN YUYEOHBIX U COIIMATBLHBIX MPOEKTOB;

(dbopMHUpOBATH HAYYHBINA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSMU U METOJaMU;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3a1ady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI sl JOKa3aTeIbCTBA
CBOMX YTBEPKIICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh LIEJCHANPABICHHBIN IMOMCK MEPEeHOca CPEJCTB U CIOCOOOB
NEeUCTBUS B TPOGECCUOHAIIBHYIO CPENY;

YMETh TIEPEHOCHUTHh 3HAHUS B TO3HABATEIHHYI0 W MPAKTUYECKYIO 00JacTH
KHU3HECITCIbHOCTH;

yYMETb WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, TIPEAJiaraTh OPUTHHAIBHBIC TOJXOMbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 3a]1a4H, TOMYCKAIONNE aTbTePHATUBHBIC PEIIICHMUS.

3) padora ¢ uHpopManmeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUu (TEKCTe y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApSAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamu3upoBaTh



uHGOPMAIIMIO PA3TUYHBIX BUAOB U (DOPM IpPEICTaBICHUS, KPUTUYECKU OIL[CHUBATDH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAITMH, HEOOXOAMMOM ISl BBITOTHCHUS YICOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  TIpencTaBICHHUS
Oounosiornyeckor uHpopmaIuu (CxeMbl, TpapuKH, AUarpaMMbl, TaOJIUIIbI, PUCYHKU
¥ JIpyroe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KAueCTBE CpEJCTBA MpuU paboTe C
Ononornyeckod MHPOpMALME: TNPUMEHITh XUMUYECKHE, (U3HUYECKUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIbI, (QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh  HaBbIKAMU  PAcCHO3HAaBaHMS W 3alIUTBl  MHPOPMALIHH,
MH(OPMAITMOHHOW 0€3011aCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU J1€CTBUAMM:

1) ob1enue:

OCYUIECTBJISITh KOMMYHUKAILIMHM BO BCEX c(pepax >KM3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOTe€ WU JIUCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIBHO BBIIOJIHEHUS MpeaaracMou
3aJ]a4uM, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MLIUN APYTUX YYaCTHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HEBEpOAJIbHbIE CpPEJACTBAa OOIICHHS, MOHUMAaTh 3HA4YECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYyallUH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CIOCOOAMM OOIIEHHUS M B3aWMOJACWUCTBUA, MOHUMATh
HaMEpPEHUs JPYTUX JIOACH, MPOSIBISITh YBAXKUTEIFHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHMS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl eI TeJIbHOCTh:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIYAIbHOU
paboThI IPU PEIICHUH OUOJIOTUYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUH YUeOHOM 3a/1au;

BbIOMpATh TEMAaTHKy U METOJAbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIHX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro YjeHa KOJUIEKTHBA;



NPUHUMATh 1M  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHXKECHHUIO: COCTAaBJSATh IUIAH JACHCTBU,
pacmpeneniarTh pojd ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHWBATh HAEH C TMO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISTh TIO3UTHUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaLIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJiageHne YHMBEPCATbHBIMH PEryJIATHBHBIMU JAEHCTBUSIMH:

1) caMmoopraHu3anusi:

UCIIOJb30BaTh OHOJOTMYECKHE 3HAHUS JUIsl BBISIBICHUA MpoOJIeM U UX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN LENEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH ITO3HABATENIBHYIO JESITEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO  COCTaBJATh IJIaH pelieHuss MnpoldjeMbl ¢ y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MTPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JeylaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO WU TPOSBICHHUIO IIUPOKON SPYyIULIMU B
pa3HbIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN |
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallMsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIa/JIETh  HaBbIKAMU  [IO3HABATEJIbHOW  pedIeKCMM  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM WU CBOEBPEMEHHO NPHUHUMATh PEIICHHS MO HX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI M apPryMEHTBHl JPYyTHX IIPM aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOsl U IPYTUX:

MPUHUMATD CeOsl, TOHUMasi CBOM HEJIOCTATKHU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX IIPpM AHAJINU3E pEe3yIbTaTOB
NEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C [TO3ULIMU JAPYTOro YEIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaThl OcBoeHUsA mporpammbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN IO OCBOCHUIO, HHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHWW B Pa3UYHBIX YYEOHBIX CUTYallHsX, a TAKXKE B peajbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHble
Pe3yJIbTaThI MIPEICTABICHBI IO roJIaM O0yUYEHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kj1acce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HAaHUSl ECTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHONH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUICKUX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHUE DPACKpbIBaTh COJAEpKaHHE OHMOJIOTMYECKMX TEPMUHOB U TOHSATHUM:
KU3Hb, KJIE€TKA, OpraHu3M, MeTa0oin3M (OOMEH BEIIeCTB U IpeBpalleHUe
HHEPruM), TOMEOCTa3 (CaMOpEryJsiys), YPOBHEBasl OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKLIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYEeCKHE Teopuu (KJIETOYHasi, XpPOMOCOMHAas,
MyTallMOHHAsl, ILEHTpalbHasg JOrMa MOJEKyJsipHOW Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKJIEHUS KylIbTypHbIX pactenuil H. 1. BaBunoBa), onpenensiTe rpaHuULIbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOMIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB W SIBJIECHUM, OpraHu3alys W IPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIJBWKEHHE  TUIIOTE3bl,  BBISBIICHUE
3aBUCHUMOCTH MEXKIYy HCCIIETyEeMbIMU BEIUYMHAMH, OOBSICHEHUE MOIYUYEHHBIX



pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHUH, TEOPHA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICIATh CYIICCTBEHHBIC TIPU3HAKH BUPYCOB, KJICTOK MPOKAPHUOT U
IYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpAICHUS SHEPTUHM B KIETKe, (POoTOCHMHTE3a,
IJIACTUYECKOTO W DHEPreTHYeckoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBHUIYAIbHOTO PAa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHSATHh TOJyYCHHBIC 3HAHUS ISl OOBSICHEHHSI OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl TPUHSITHS MPAKTHUYECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C 1eJbl0 oOecrieueHus O€30MacHOCTH CBOETO 370pPOBbS M 370POBbS
OKPYXKAIOIIUX JIOACH, COOMI0ICHUST HOPM TPaMOTHOTO TIOBEICHUS B OKPY KAIOIIICH
MPUPOTHONU cpefe, MOHUMaHWe HEOOXOMMMOCTH HCITOJIB30BAHUSA JOCTIKECHUN
COBPEMCHHOW  OWOJIOTMH W OMOTEeXHOJNIOTHA  JUISI  PAIMOHAJILHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jaud Ha MOHO- W
TUTHOPUIHOE CKPEIIMBAaHKE, CIEIJICHHOE HACJICIOBAHUE, COCTABJIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKa3aHusl HACJICIOBAHUS TPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKTUYeCKHe paboThl, cOOI0IATh
npaBuiia nmpu padbote ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W HWHTEPIPETUPOBATH HMH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOpPMAIINH, HAYYHO-TIOMYJISIPHbBIE
MaTepHuabl), STUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MEIUITNHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC THCHbMEHHBIE W YCTHBIE COOOIICHHS,
000011as1 OMOJIOTHYECKYI0O MH(OPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh OHSITHIHBIN arapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mpenmera «buonorus» ¢ 11
Klacce MO KHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (HOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWoOJOTUM, (YHKIIMOHAIHHOU
I'PaMOTHOCTH YEJIOBEKa TSI PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEp’KaHWE OMOJOTMYECKUX TEPMUHOB U TOHSTHH:
BU/I, TIOMYJISAIINSI, TeHOMOHI, IBOJIIONNS, ABUKYIINE CHIbI ((haKTOPHI) SBOIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30BaHUE, IKOJIOTHIECKUE (DAKTOPHI,



DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LENH IUTaHUusi,
AKOJIOTHYECKas upamua, OMoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTWYECKHE TEOpur (SBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogasimeBoro cxonactBa K. M. bapa, depenoBanusi TiiaBHBIX HamlpaBlICHUN U
nyteit sBomoruu A. H. CesepuioBa, yuenust o 6uocepe B. W. Bepnanckoro),
ONPENEIATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONKMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJBI)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIMUYUHAMH, OOBSICHEHHE MOTYyUYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHH, TEOPU W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHUJOB, TNOMYJALMNA, TMPOIYLEHTOB, KOHCYMEHTOB, pEIYyLEHTOB,
OMOreoleHO30B U 3KOCHUCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEICTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIE€UCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, NEpPEeHoca
BEIIECTB M IIOTOKA DJHEPIMM B 3KOCHCTEMaX, AHTPOIIOICHHBIX HW3MEHEHHH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB M OHMOT€OXUMUYECKUX
IIUKJIOB B Onocdepe;

YMEHHUE MPUMEHATHh MOJIyYEHHbIC 3HAHUS U1l OOBSICHEHUS OMOJIOIMYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 NPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KHU3HU C 1eJbl0 obOecrieueHus Oe30MacHOCTH CBOEr0 3[0pPOBbS U 370POBbS
OKPY>KaOIIKX JI0AEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY KaroIien
NPUPOAHON cpefe, MOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHIKEHUIM
COBPEMEHHOU OMOJIOTUH JUIsl pallMOHATBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTApHblE OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMBbI
MEPEHOCa BEIIECTB ¥ SHEPTUU B HKOCUCTEMAX (LIEMH MUTAHUA);

YMEHHUE BBITIONHATH JIA0OPATOPHBIC W MPAKTHYECKUE PabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYA0BaHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh W HMHTEPIPETUPOBATH HUHPOPMALIUIO
OMOJIOTMUECKOTO  COACpKAaHMsI, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuayibl),  paccMaTpWBaTh  TJ00aTbHBIE  DKOJOTUYECKHE  TMPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE MNHCHbMEHHBIE U YCTHBIE COOOIIECHMS,
000011asi OMOJIOTUYECKYI0 MH(POPMAINIO M3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P KourpoJubnbie | IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! bronorus kax fayxa 2 0 05 https://m.edsoo.ru/7f41c292
bub6mnoreka [IOK
2 XK 1
MBBIE CHCTEMBI M UX OpTaHU3alus 0 0 httos://m.edsoo.ru/7f41c292
. bu6mmorexa [{OK
3 XUMHUECKUH COCTAB M CTPOCHHE KIICTKH 8 0 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 Ku3Henesa TeIbHOCTh KIICTKH 6 0 0 https://m.edsoo.ru/7f41c292
Pa3zMHokeHNEe 1 HHIUBUTyAIbHOE Pa3BUTHE bubnunoreka [JOK
) 5 0 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHUUBOCTD 8 0 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprannu3MoB. OCHOBBI 3 0 0 bubmuorexa [JOK
OMOTEXHOIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BpeMi 0 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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 KIIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuoreka [JOK
1 IBOMOUKOHHAS OHONOTHA d 0 1 https://m.edsoo.ru/7f41cc74
9 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 0 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiolLas cpena > 0 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4
Coo011ecTBa U 3KOJIOTUISCKUE CHCTEMBI 9 0 0 httos://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
uudpoBbie
Nen/m | Tema ypoka KonrTpoabubie | IlpakTnueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
[IpaxTnueckas padora Ne 1 bu6nuoreka [IOK
2 1 0 0.5
«Mcnonp30BaHKEe pa3IMYHBIX METOJIOB MIPU https://m.eds00.ru/863e6122
M3y4eHUU OMOJIOTUUECKUX 0OHEKTOBY
buonornueckue cucTeMsl, MPOLECCH U UX bubmmnoreka [JOK
3 1 0 0
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHYECKUN cocTaB KiIeTKU. Boga u 1 0 0 bu6nuorexa [IOK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
®epMeHThl — OHOJIOTHYECKHE
Karanu3aropsl. JJabopatopuas padora Ne 1
5 «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH 1 0 0.5 bubmorexa [JOK
yi ' https://m.edso00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl UITH
KaTasasbl)»
bu6nunorexa [JOK
6 Benxu. CoctaB u cTpoeHue O0eIKoB 1 0 0 https://m.edsoo.ru/863e6h72
bu6nunorexa [JOK
7 v JI 1 0 0
HICBOABL SR https://m.eds00.ru/863e6870
bubnunorexa [JOK
H .ATO 1
8 YICICHHOBRIC KHGIOTRE 0 0 https://m.edsoo.ru/863e6d5c



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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

9 Kietka kak nenoctHas )KuBasi CUCTEMA 0 https://m.edso0.ru/863e9336
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «M3yuenue bubmmoreka [JOK
10 CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0OOB 1 OaKTEepUil 10T MUKPOCKOIIOM Ha https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKPOIIpErapaTax U UX OMUCAHUEH
HcTopust 1 MeTO/IbI U3yYEHUS KIETKH. bu6mmoteka [IOK
11 0
Kiterounas teopus https://m.edsoo.ru/863e6e88
bubmuorexa [JOK
12
Obuer BemecTs ntn MeTaboH3M 0 https://m.eds00.ru/863e766¢
bubnuorexa [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES 0 https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 dHepreTiicckuii 0bmen 0 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIHN LUK KIETKU. JefeHne KIeTKH.
Murto3. JlaboparopHas padora Ne 3
15 «Habuo eHI/IIZ MI/I1:T)03a ]i) KJIETKaX KOHUMKA 0.5 bubmorexa HOK
g ' https://m.edsoo.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»
16 buocunTtes 6enka. Peakiys MaTpuaHOTO 0 bubnuotexa [JOK
CUHTE3a https://m.edso00.ru/863e796e
but6mmorekxa [IOK
17 T —
paHcIIALLH — OHOCHATE3 Oeia 0 https://m.eds00.ru/863e796e
bu6nunorexa [JOK
1 H —
8 €KJICTOYHbIE (POPMBI KUZHU — BUPYCHI 0 https://m.edsoo.ru/863e7540
but6mmorekxa [IOK
19 DopMBI pa3MHOXKECHHSI OPTAaHH3MOB 0 https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
20 Metios 0 bubmuorexa [JOK



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
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

OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. JlabopaTopHas pabora Ne

bu6nmoreka [IOK

21 4 «M3yueHne CTpOCHHMS TMOJOBBIX KJIETOK Ha 05 https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPTAaHU3MOB 0 bubmorexa LHOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka O HAaCIEACTBEHHOCTH U 0 bu6nuoreka [IOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEI0BAHMS IPU3HAKOB. 0 bubnmoreka [JOK
MoHOTuOpUIHOE CKpPEIIMBaHHE https://m.eds00.ru/863e8878

o5 JlurubpuHoe ckperuBanme. 3aKoH 0 bubnmoreka [JOK
HE3aBUCUMOI'0 HACJICIOBAHUS ITPU3HAKOB https://m.edso00.ru/863e89a4
CuermieHHOE HACIeI0BaHNE MPU3HAKOB.

JlaGoparopHast pabota Ne 5 «3yuenue
26 pe3yniTaTF())B MOI;IOFI/I6pI/I,I(HOFO I/IyII 0.5 bubamorexa LHOK
https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEUTUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

27 I'enernka nona. HacnenoBanne Npu3HAKOB, 0 bubmuorexa [JOK
CIIEIUIEHHEIX C IIOJIOM https://m.eds00.ru/863e8c60
NsmenunBocts. HenacnencrsenHas
M3MEHYUBOCTH. JIaboparopHast pabota Ne 6.

28 Nzydyenne moaudukamoHHOM 0.5 bubmorexa [IOK

https://m.edso00.ru/863e8efe
M3MEHYMBOCTH, TOCTPOEHUE BaPUAIL[MOHHOTO
psilia ¥ BapUallMOHHOW KPHUBOW»
HacnencrBenHass \BMEHYMBOCTb.
29 Jlaboparopnas pabota Ne 7. «Ananu3 0.5 Bubmmorexa [IOK

MyTaluui y Apo30¢uiibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



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
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

MHUKpOTMpernaparax»»

30 I'enernka yenoBeka 1 bubmorexa HOK
https://m.edso0.ru/863e8d78
PesepBHbIil ypok. O60011IeHIE 110 TEME
31 «HacaeacTBeHHOCTh U K3BMEHYHMBOCTD 1
OpPTaHU3MOBY
bubnuorexa [JOK
32 Cenekuns Kak Hayka H Ipowece 1 https://m.edsogru/863e9214
33 MeTo/ibl U JOCTUAKEHUSI CEJICKIIMU PACTCHUI 1 bubnuorexa [JOK
M >KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHoorus Kak oTpaciib MPOU3BOICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoasbnbie | IlpakTuyeckue mupposkic
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
N bubnuorexa [JOK
1 IBOIIOLMS M METOMIbI €€ M3y HCHMS 1 0 0 https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS IPECTaBICHUN 00 1 0 0 bu6nuoreka [IOK
3BOIIOLUHU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muipooposionts L 0 0 https://m.edsoo.ru/863e9cle
[Momynsaust Kak 3JIeMEHTapHas eIUHUIA
4 BUa U 3Bouonnu. JlabopatopHas pabora Ne 1 0 05 bu6muoreka [IOK
1 «CpaBHeHMEe BUI0B 110 https://m.eds00.ru/863e99c6
MOpP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBroKyIue cuiiel (31eMeHTapHbIe (DaKTOPHI) 1 0 0 bubnmnoreka [JOK
3BOIIOIUHU https://m.edso0.ru/863e9da4
N bubmorexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro popmbl 1 0 0 https://m.edsoo.ru/863eed0
Pe3ynbTaThl 3BONIIOLINN:
MPHUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas padorta Ne 1 0 05 bu6muoreka [IOK
2 «Onucanue MpUCIIOCOOICHHOCTH https://m.edsoo.ru/863e9fde
OopraHu3Ma H e€ OTHOCUTEIHHOTO
XapakTepa
8 HamnpaBnenus u myTu MakKpOdBOJIIOIUH 1 0 0 bubmorexa [TOK

https://m.edsoo.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

9 HeobOpatumocTs 3BOMIOIINN 0

10 WcTopus xu3HU Ha 3emiie U METO/IbI €€ 0
M3YyYeHUS

11 I'unoTe3bl NPOUCXOXKIAEHUS )KU3HU Ha 3emiie 0 ﬁ;ﬁin;l%fg;ggg 63ca5a6

12 PazButue xu3nu Ha 3emiie 1o 3paM U 0 bubnmnoreka HOK
nepuojiam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOIIH PACTUTEILHOTO

13 U ’KUBOTHOTO MHpa. [IpakTuueckas pabora 05 bubnmoreka [JOK
Ne 1 «3yueHne uCKomnaeMpIx OCTaTKOB https://m.edsoo.ru/863ea8hc
PaACTeHMI U )KUBOTHBIX B KOJUICKITUSIX)

14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 0 bubmmorexa LIOK

https://m.edsoo.ru/863ea48e

15 DBOJIOIMS YeloBeKa (aHTPOTIOTeHe3) 0 ]r?tlfr?snll//lr?:clj(sitl)lroullé 63eaC2C

16 JIBroKy1e cuiibl ((akTopbl) aHTPOIIOTEHE3a 0 ]r?tlfr?snll//lr(r)f:clj(sitl)lroullé 63caddd

17 OCHOBHBIE CTaIMU HBOJIIOLIMN YEJIOBEKA 0

18 UYenoBeueckue packl ¥ MPUPOIHBIE 0 bubnmnoreka [JOK
aZjanTaluy 4eI0BeKa https://m.edso00.ru/863eaea?
PesepBubIil ypok. O600111eHIE 11O TEME

19 «Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 0
3emiie»

20 DKOJI0TUs KaK HayKa 0

21 Cpensl 00MTaHUS M SKOJIOTHUECKHIE 0 bu6nunorexa [JOK
baxTopsl https://m.edsoo.ru/863eafec

29 Abuotnyeckue axtopsl. Jlaboparopnas 05 bubnuotexa [JOK

pabota Ne 3. «Mopdomoruueckue

https://m.edso0.ru/863eb10e



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

0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlaboparopHas padora Ne 4,
«BrusiHUE CBETa HA POCT U Pa3BUTHE
YEpPEHKOB KOJIEyCa»

bu6nmoreka [IOK
23 brotiieciue paxropet 0 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssinun. [Tpaktuyeckas pabora Ne 2 05
«[ToacuéT MIOTHOCTH MOMYSIUN pa3HBIX '
BHUJIOB PACTEHUI»
bubmuorexa [JOK
25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 0 https://m.edsoo.ru/863ebA46a
bubnnorexa [JOK
2
6 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI) 0 https://m.edsoo.ru/863ebA46a
OcCHOBHBIE MOKA3aTENN IKOCUCTEMBI.
27 31{2)1(1?:1:16:1(;6 n; J;II\/I/II/IKI)I I/éh:orl;ldj;sa 0 brbsmorexa [OK
PAMHJIBL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHBIE SKOCHCTEMBI 0
29 AHTpPOIIOT€HHBIE PKOCUCTEMBI 0
30 buocdepa — rimobanbHas sKocucTeMa 0 bu6muoreka [IOK
3emn https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnuotexa [JOK
o6uochepsl https://m.eds00.ru/863ebd16
32 YenmoredecTBo B Onocdepe 3emiu 0
33 Cocy1tiecTBoBaHUE PUPOJIBI U 0 bubnuotexa [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O6001IEHNE TEMBI 0

«COOGH.IGCTB& M 3KOJOTUYCCKUEC CUCTEMBI»



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosorus, 10-11 kmaccel/ 3axapoB B.b., Pomanosa H.U., 3axapora E.T.; mox
penakuueit Kpukcynona E.A., OO01iecTBO ¢ OrpaHUu4€HHOM OTBETCTBEHHOCTHIO
«Pycckoe c0Bo - y4eOHUKY

 buonorus, 11 xknace/ benses JI.K., bopoaun [1.M., demmiun I'.M. u npyrue;
nox penakiuei bensesa J[.K., demvimuna .M., AkiinonepHoe o0111ecTBO
«M3marensctBo «IIpocBemenue

* buonorus. O6mas 6uomnorus, 10 kinace/ Cuornazos B.U., Aradponosa 1.b.,
3axaposa E.T., O6uiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;
AxknmonepHoe obmectBo «M3aarensctBo «lIpocBemienne»

buomnorus, 10-11 knaccel/ 3axapos B.b., Pomanoa H.U., 3axaposa E.T.; ox
penakiueint Kpukcynosa E.A., OG1iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«Pycckoe cnoBo - yueOHUK»

 buonorus, 11 knacc/ bensie JI.K., bopoaun [1.M., Aemmiun .M. u npyrue;
nox penakiueit bensera [[.K., demmimuna I.M., AkiinonepHoe o0111ecTBO
«3marensctBo «lIpocsemienue»

* buonorus. O6mas 6monorus, 10 kimace/ Cupornaszos B.U., Aradonosa 1.b.,
3axapoBa E.T., O6miecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AxnnonepHoe obmectBo «M3narensctBo «IIpocseiienne»

METOANYECKHUE MATEPHUAJIBI UIAA YYUTEJIA



Meroanyeckue mocoous

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru


http://bio.1september.ru/
http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/




