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MNOACHUTEJBHASA 3AIINCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNICHUs] TMOAXO0/0B K (OPMHUPOBAHUIO COAEpXKaHUS Y4eOHOro IpenMera
«buonorusiy  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COlIepKaHUs, pe3yNbTaToB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENSIX U
IOPUHLINIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
obmero o6pasoBanus B Poccuiickoii ®dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YEJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpe/ieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBiICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasleiaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUYEHHsI YUEOHOr0 MaTrepuala ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaroImmXcsl.

B nporpaMmme mno OHONOrMM TakXe Y4YWUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM MW IPEAMETHBIM pe3yJbTaTaM
oOyueHns B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NEeATEeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCA 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa3oBaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucje: NpOoPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN 4YellOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBAHHSI, 000CHOBaHUS HKOJOTUYECKU
1EJIeCO00pa3HOro0 TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BJIIMSIHUSL XO3SMCTBEHHOW JAESITEIBHOCTH YEJIOBEKAa HAa COCTOSHUE IMPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K NPUKJIAJHON HaNpaBIE€HHOCTH
ydae6HOoro npeamera «buonorus» mpoaIuKTOBaHO HEOOXOJUMOCTHIO OOeCIeUeHUs



YCJIOBHM JUISl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS TPEACTABICHUN O
HAyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3JAET
yCJIOBMSI  JUIS:  TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUSA
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro obpasa
YKU3HH, YKOJOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOILIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHWsA, COLUAIN3ALMUU
oOyuaronuxcs. M3ydyenune Onosoruu odecneynBaeT yciaoBHs sl (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTErpaluu OHOJOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHWsA, MPEACTaBICHHOr0 B MporpaMme IO
OMOJIOTHH.

Ot6op coxepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE TIOBEICHUE
YEJIOBEKa B OKPY’KAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIy>KaT OCHOBOM Jis1 (POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CtpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorusy
BBIJICJIEHBI CIIETYIOUIUE COAEPKATENbHbIE TUHUU: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M TPUOOPETCHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JEWCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YPOBHE 00€CTICUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
1 (OpMUPOBaHUSI MPEICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS TO3HABATEIbHBIX, WHTEIUICKTYyalIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEILHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEILHOCTH IO OTHOLIEHHIO K OKPY’KAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTEIBHBIM YUE€OHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MPeaAMETHOM 00nacTh « ECTeCTBEHHO-HaYUHbIE PEIMETHI.



Jlst m3ydennsi OMoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiIacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTobl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie U NpakTH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. I[loamepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHUE CBoiicTBa OenkoB. buonormyeckue
GyHKITUU OEIKOB.



depmenTtsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KATalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIFOKO3a, pudo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbHO-
rupodoOHbie  cBoiicTBa. buonormyeckue dyHkuuu aunuaoB. CpaBHeHUe
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK MCTOYHUKOB YHEPTUU.

Hykneunnoseie kucnotel: JHK wu PHK. Hykieotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynkinuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIUH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyibsl JIHK kak renernmueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU W
IrpUOHOI KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHousl kietku: JIIC, ammapat ['onbmxw,
TM30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM M Tactud. Buasl mmactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEWIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupone», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIIbI BOABIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIb OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CTpoeHne 3yKapuOTUYECKOW KIETKN», «CTpOEHUE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJi IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabota Ne 2. «M3ydeHue CTpOEHHS KJIETOK PACTCHHUIA,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHeneATeJIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIAIMS (TUTACTUYECKUN OOMEH) U
JUCCUMWIAIUSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BausiHue ycioBuii cpensl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a JIIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Pons pubocom B
OonocuHTe3e Oenka.

HexneTtounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoreka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. lIpoduiaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanus», «Mertabonusm», «MuUTOXOHAPUSD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenune u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarms JJTHK».

Oo6opynoBanue: monenu-anunkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI W  UHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnonioro
Pa3MHOXKEHUS: JE€JIEHUE HaJBOE, ITOYKOBAHMUE OJIHO- M MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHNW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYeCcKud CMBICT U
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMATOre€He3 M OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SUIEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npoOnienue, racTpyssius, opraHorese3. IloctamOpuoHanbHOE pazBuTHe. Turb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumer 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmmkanus JTHK», «Mutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMEeTOreHe3 y MIICKOIUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaJIUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOIIUTAIOLIETOY, «SHlIeKIIeTKa MieKonuTaromero», «KapuokuHnes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleJieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHnume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuToI0rnn
U SMOPHOJIOTHH B CTAHOBJICHMH TCHETUKH. BKiIag pOCCHMCKHUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBbIE T'€HETHYECKUE
noHsTUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeIOBaHUsl MPU3HAKOB, yCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpenMBaHue. 3aKOoH eAauHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [10JHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHUE. 3aKOH  HE3aBUCHUMOTO  HAcJeIOBaHUSs
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TeHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO N'eHOB. HapylieHne cuerieHusi TeHOB B PE3YyJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TOJOBBIC
XpoMOcOMBI. ['omorametrHele M reTeporaMeTHbie OpraHu3mbl. HaciienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTU. BapranoHHBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKU U HUX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHas U3MEHUHUBOCTh. Kitaccudukanusi MyTaluii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpuYuHbI MyTanuil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHnHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M11P-ananu3a. HacnencTtBenHble 3a0ojeBaHMs 4YeEJOBEKAa: TI'€HHBIC OOJIC3HH,
00JIe3HU C HACJEJACTBEHHOM MPEeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEAUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAHHE MW €0
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro IHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluToNornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpeHIMBaHus ),  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTMueckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBm», « MyTallnOHHAS U3MEHUYUBOCTH.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JlurubpugHoe ckpemuBanue», <«llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOCeBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTax.

JlaGopaTtopHas pabora Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpasus
KYyJbTYPHBIX pacTeHUM. LIEHTpBI NPOUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBbIi U MHANBUAYAIbHBIA OTOOPHI B
CEJICKLIMM PACTEHMM M JKUMBOTHBIX. OLEeHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuna. HepoacTBeHHOE CKpellMBaHWE — ayTOPUAMHI.
Otnanénnas rtubpunuzauuss U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 U
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENEeKIMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEHUU.
KIiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpers: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Jlomumnongus», «OO0bekTH OWOTEexXHONOTHNY, «KieTouHbie KymbTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS .



JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PacTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJJIACC

Tema 1. DBoJIIOLIUOHHASI OUOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIMUOHHOW TEOPHUHU. DBOJIOIIMOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbctBa »BoMoOIMU. [lameoHTONOrHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEeXOAHbIE (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznnuue GayH u GJIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3HUUS SMOPHOHOB Ppa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYAMMEHTApHbBIE OpraHbl, aTaBU3Mbl. MONEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTEed y BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYECHHOCTH PECYpPCOB, HEOMpENeEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsiuys kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrokymme cuiibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupoae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius u Murpanus.

EctecTBennbiii orbop — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJIOIUU. [Ipumepsl
PUCHIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (pUIIeTUYECKas, JHUBEPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOLHUU.

[IpoucxoxeHrue OT HecleuuaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs payaiysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHe opraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTCHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOIIas aereHepanusy,
«/JIBmKymme cunbl dBomoIUn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTHIECKOE BUI000pa30BAHHE .

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsiH, KoiuieKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIENIb «OCHOBHBIC HAIPABJICHUS DBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoJuiekius «DopMbl COXPaHHOCTH
HMCKOIAeMbIX JKMBOTHBIX M pacTeHUi», Mojaenb anmukanus «llepexpéct
XpOMOCOM», BJIaxHble Tmpemnaparel «Pa3Butme Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe Pa0OThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onmcanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHHUS O 3apOXKACHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHYeCKas
IBOMIONUS. AOMOTEHHBI CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavanbHbIe dTambl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOJIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm u nepuogaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKA. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUN uYeloBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakropbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbld. Haxonku HCKONaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckas).  YUepTel  MpHUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacnsma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJMHEUHOW CHCTEMEI», «Pa3ButHe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MUY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMAaJCOHTOJOTUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «YenoBeuecKkrue pach».

O6opynoBanue:  Myisiku  «lIpoucxoxxkaeHue — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIIECTNKUA WU
U300pakKeHHsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUIY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[TpakTrueckast padora Ne 1. «/3yueHne ucKomaemMblXx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSIX).



OKCKypcHsl «IJBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBUE HSKOJOTUYECKHUX
($akTOpOB HAa OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAINU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [JISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKK nomysiuud. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryssus.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «®Potonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «[luimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne ocoOOEHHOCTH pacTeHUN 13
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJSAIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OuOlleHO3a: BUIOBa,
MPOCTPAaHCTBEHHAsA, Tpodudueckas (mumeBas). Buapl-momuHanTtel. CBsi3u B
OHOLIEHO3E.

DKkoJjoruyeckne CucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCcTeMe W
ouoreonieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [luimeBpie 1M U CETH.
OCHOBHBIE TMOKa3aTe€au HKOCUCTEMBI: OHoMacca, MNPOAYKIHUS. DKOJIOTHMYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIUS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyTroBOpOTHI BEMIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIepoa,
azoTa). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIICMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCHOJb30BaHue. JlocTmxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsle nenu», «buoIeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBay, «llemu muranmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JICWCTBHUS Ha IIpupody», «DBaxueWmme UCTOYHUKHU
3arpsI3HCHMSI BO3/IyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3¢dexT», «DakTopsI
PaOAaKTUBHOTO 3arpsizHeHus Oumocdepb», «OOmas crpykrypa Ouochepbn,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOIEHO3B», TepOapuit
«PacTtutenbHbie coobmecTBay, Koyeknun «buomenos», «Bpenurenn BaxKHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BHUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOINCCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIIeCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULHMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepainuu, MpUpPOE H
OKpYXaroulen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4€OHBIX M TMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXJACHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTYyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKHX TPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJUIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccCHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYpbl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYIKOB M OIICHKM WX BO3MOXKHBIX TIIOCIEICTBUN ISt
OKPY’KAIOIIEN CPEbI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M MyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUH OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKOCcUCTeM, Orochepsr);



AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOUIEH
MPUPOHON Cpelie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIETEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEK]Ty JIFOJJbMH M MIO3HAHUS MUPA;

MOHMMaHWE chneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpECTaBICHUST 00 OKPYXalollleM MHpPE KaK O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIeM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIaTh pPEeCypcHbie  MPOOJEMbI  pPa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTHYECKUX 3HAHUU B IEISIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJb30BaTh TOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUpPA M MPOUCXOASAIINX B HEM W3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHSI HAa OCHOBE HAayyHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHUS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHUU MO OHUOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHUs yueOHoOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOUIUe
LEJIOCTHOCTh HAY4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHE, HKCIEPUMEHT U JAPYIHX),
yYHUBEpCalbHble Y4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHUIMU OOYy4YaroIMXCs, CIOCOOHOCTh
o0y4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsl JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIacCcU(pUKaIi, 0000IIEeHUs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATENBHOCTU C MOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUS! (DAaKTOB U SBJICHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jMYHBIX
UH(GOPMAIMOHHBIX NCTOYHUKAX;

pa3palaTheiBaTh IUIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaIn3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWS, €ro WHTEPIpEeTaluy, MPeoOpa30BaHUI0O W TMPUMEHEHUI0 B Y4YeOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COI[MAIBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEUICHHs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeJiaraTh OPUTHHANBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax NaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUOB B (DOPM TIPEACTABICHHS], KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyITHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJIHEHUSI YUYEOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOJIB30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTHUBHOTO MCIOJIB30BAaHUS PA3IHMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBa mpu pabdoTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJIBI, (HOpPMYJIbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCUM TIO CYIIECTBY 00OCyX)aaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUN JAPYTHX yUYaCTHUKOB
JMaora Wik JUCKyCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOIEHWS W B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

MMOHUMATh M HCIIOJh30BaTh MPEUMYINECTBA KOMAHIHONW ¥ WHIWBHUIYaIbHOM
paboThI IpH peleHNH OUOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOImUX
HWHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIHii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUJEU C TO3ULUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JEHCTBHUSX M IOCTYIKAax IO OTHOLIECHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATECIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUU IS OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OILICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX [PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTrHble pe3ynbTaThl OcBoeHUs mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX y4EOHBIX CUTYalUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEACTABIECHBI IO T01aM 00YUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
KW3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiius), YpOBHEBass OpraHu3alisl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (o meHTpax MHOTooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJI0IEHHUE U
OMMCAHUE KUBBIX CUCTEM, IPOLECCOB W SIBJIICHHM, OpPraHU3alus U IPOBEIAECHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOIy4YEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OILUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUIS MPUHATHS NPAKTUYECKUX PEIICHUNA B IOBCEIHEBHOMN
KU3HH C LeJbl0 oOecredeHus: Oe30MaCHOCTH CBOEro 30pOBbS M 3J0POBBS
OKPYXaIOIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JJIEMEHTAPHbIE TI'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKkTUYECKHe pabdoThl, COOI0IAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MAaccOoBOW MH(pOpPMalLMU, HAYYHO-MOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUK;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ast 6noIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHoro mnpeamera «buosnorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABMXKYIIHE CUIIbI ((DaKTOPBI) IBOJIOLINH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThl, IIeNd  IUTaHUu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bapa, uepenoBaHus rjiaBHBIX HaIlpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3aius U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCICAYEMbIMH BEIUYHMHAMU, OOBSCHEHHE IMOIyYCHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BCIIECTB W TIOTOKA DHEPTHMH B DKOCHUCTEMAaX, AHTPOIMOTCHHBIX M3MEHEHUW B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB W OHMOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eJblo obOecrieyeHus Oe30MacHOCTH CBOETO 3J0POBbsi U 3/10pPOBbSA
OKPY>KaIOIINX JIFO/ICH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
IPUPOJTHON cpene, TMOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PAllUOHATIBFHOTO MPUPOIOTIOJIb30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHBIC OMOJIOTHUUYECKHE 3a/1aud, COCTaBISATh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAX (1IENU MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M MpaKTUYeCKue padoThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIEHWBATh W HWHTEPIPETHPOBATH HHGPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/m P Kontpoabnbie  IIpakruueckue (mpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buoiiorus kak Hayka 2 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMBI U MX OpraHu3aIys 1 bubmorera [JOK
p t https://m.edsoo.ru/7f41¢292
. bubmuoreka [JOK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapHOCTD KIETKU 6 bubmmorexa LHOK
https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHue 1 HHAUBUAYATbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M KBMEHYMBOCTD g 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7141c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'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 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne ni/mm P Kourpoububie  IIpakTHyeckue (1upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 DBOJIIONMOHHAS OWOIOT U 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 0.5 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karoias cpeaa 5 1 bubmorexa LHOK
P Py tas cpea https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo0 9
00011eCTBa U SKOJIOTMYECKUE CUCTEMBI hitps-//m.cdsoo.ru/ 741 cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
undposbie
Ne n/m | Tema ypoka Kontpoabnbie  IIpakruueckue bp
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
bu6nmmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MPUPOJIBIL.
) [TpakTuueckas paborta Ne 1 1 0.5 bubnnoreka [JOK
«Hcnonp30BaHuE pa3TuUHbIX METOJIOB MIPU ' https://m.edso0o.ru/863e6122
W3YYCHUU OMOJIOTHYECKHX OOBHEKTOBY
3 buonoruueckue cucTeMsl, TPOLIECCH U UX | bubnnoreka [JOK
U3y4eHUE https://m.edsoo.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Bojga u | bubnuoreka [{OK
MUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bubmmoteka IIOK
5 benku. Coctas u ctpoeHue 0enko 1
T TaB H cTpocHH JIKOB https://m.eds00.ru/863e6b72
DepMeHTHI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «/3yueHne KaTaIuTUYECKOW aKTUBHOCTH 1 0.5 bubmmorexa [TOK
Y ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaasbl)»
but6mmoreka [IOK
7 Yraesopl. JInnuast 1
g g https://m.eds00.1ru/863e6870
8 Hyxnennosble kucnotsl. ATO 1 bubmmorexa [IOK

https://m.edso0.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

HCTOpI/IH U METOAbI U3YUYCHH KIICTKH.

bubnunoreka LIOK

9
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHas )KuBasg cCUCTEMA
CTpoeHue 3yKapuoOTUYECKON KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «M3yuenue bubmmoreka [JOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpubOB U OaKTepuil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKPOTMpENapaTax U UX OMUCaHUE
12 OOMeH BelecTB UM METaboIn3M bubmmorexa [IOK
https://m.edsoo0.ru/863e766¢
13 ®oTocuHTE3. XEMOCHUHTE3 bubmorexa HOK
https://m.edsoo.ru/863e7c98
bubnunoreka LIOK
14 it 00
DHEpreTHCCKHi ooMeH https://m.edsoo.ru/863e7aae
JKvi3HeHHBII UK KIeTKU. JeJeHue KIeTKH.
Murto3. JIaboparopnast pabota Ne 3
15 «Habmoierre MuTO3a B KJIETKaX KOHYHKA 0.5 bubmmorexa [IOK
A ’ https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunres 6enka. Peakuys MatpuaHOTo bubnmnorexa [JOK
CHUHTE3a https://m.edso0.ru/863e796¢
bubmmoteka IIOK
17 T —0 0
PanCIALHA MOCHIHTE3 bedmika https://m.eds00.ru/863e796¢
bu6nunorexa LIOK
18 Heknerounsie ¢o 3HU — c
KICTOYHBIC POPMEI KHU3HH — BHPYCEI https://m.edso0o.ru/863e7540
but6mmoreka [IOK
19 @opMBI PA3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e



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
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

bu6nmmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KICTOK.

)1 OmnonorBopenue. JlabopaTopHast pabora Ne 0.5 bubmmoreka [JOK
4 «M3y4yeHue cTpoeHus NOJOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
FOTOBBIX MUKPOIPENapaTax»

22 NunuBuyanbsHOE pa3BUTUE OPTAaHU3MOB bubmorexa HOK

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

” 'eneTnka — Hayka 0 HACJIEICTBEHHOCTH U bubnnorexa [JOK
W3MEHYMUBOCTH https://m.edso00.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnnoreka [JOK
Monoru0puaHoe CKpelBaHue https://m.edsoo.ru/863e¢8878

)5 JuruOpuHoe ckpenuBaHue. 3aKOH bubnnoreka [JOK
HE3aBUCUMOI'0 HACJIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHE MPU3HAKOB.

JlaboparopHnas padota Ne 5 «M3yuenue
26 pe3yniTaTI())B MfHorHGpI/mHoro I/}II 0.5 buomorexa LIOK
https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKpOIIpenapaTax»

7 I'enerrka nona. HacnegoBanue Npu3HaKkoB, bubmuoreka [JOK
CILICIIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. HenacnencrsenHnas
n3MeHYUBOCTh. JlabopaTopHas pabota Ne 6.

28 N3yuenne MoaupukamoHHON 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, TOCTPOCHHUE BApUAIIMOHHOTO
psla U BapualluOHHOW KpUBOW»
79 HacnenctBeHHas H3MEHYHNBOCTb. 0.5 bubnunorexa LIOK

JlaGopaTtopnast pabota Ne 7. « Ananu3

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

MyTalui y 1po30(UiIbl Ha TOTOBBIX

MHUKpOIIpenaparax»
bu6nmoreka [IOK
T 1
30 CHCTHIA HenoBeKa https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIeHHE TTO TeMe
31 «HacnencTBeHHOCTh U U3MEHUYNBOCTH 1
OpraHU3MOBY
bubnunoreka LIOK
32 C 1
CUICKILIL KAK HayKa 1 HPOHece https://m.edso0.ru/863¢9214
13 Metoabl ¥ JOCTHIKEHUSI CENEKIINU PACTCHUM | bubnnoreka [JOK
H JKUBOTHBIX https://m.edsoo.ru/863¢9214
34 Bbruorexnoiorusa kak oTpaciis IPOU3BOACTBA 1 Bubmorexa HOK
p p g https://m.edsoo0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Nem/m | Tema ypoxa Kontpoabubie  IIpakTnueckue i ppopbie
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ N3YUCHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS NIPEACTABICHUIN 00 | bubnnorexa [JOK
IBOJIIOLIAN https://m.eds00.ru/863¢9570
bubnunoreka LIOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[Tomymsius Kak seMeHTapHas eauHHUIA
4 BUJa U dBomoIuu. Jlaboparopuas padota Ne 1 0.5 bubmmoreka [JOK
1 «CpaBHEeHHME BUIOB MO https://m.eds00.ru/863e¢99¢6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuokytue cumsl (3eMeHTapHbIe (PaKTOPhI) 1 bubnnoreka [JOK
IBOJIIOIIIH https://m.edsoo.ru/863e¢9da4
. bubmuoreka [JOK
6 EctectBenHblIil 0TOOp U ero hopmbl 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbrarsl 3BOMIOIUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas padora No 1 0.5 bubnmnorexa [JOK
2 «Onucanue npucnoco0IeHHOCTH ’ https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIBHOTO
XapakTepa»
but6mmoreka [IOK
8 HampaBnenus n myTH MakpO3BOJIIOIIMN 1

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 HeobOpaTtumocTs 3BOMIONINN
10 Uctopus xxu3Hu Ha 3emiie 1 METOAbI €€
W3Yy4YEHUs
11 ['unoTe3bl NPOUCX0XKACHUS KU3HU HA 3eMJie Bubmaorexa ITOK
https://m.edsoo.ru/863eaSa6
12 PazButue xxu3Hu Ha 3emiie 1o 3paM U bubnmnoreka HOK
rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl IBOTIOLUNA PACTUTEIHHOTO
13 ¥ J)KUBOTHOTO Mupa. [IpakTideckas padbora 0.5 Bbu6moteka [JOK
Ne 1 «M3yuenune uckomnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTEHUN U KUBOTHBIX B KOJUICKLIUSAX )
14 CoBpeMeHHas cucTemMa OpraHM4eckoro Mupa bubmorexa HOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
bubnuoreka [{OK
16 JBmxymue cuibl ((hakTophl) aHTPOMIOTEHE3A hitps://m.cdsoo.ru/863cadd4
17 OCHOBHBIE CTaANH DBOJIIOIUH YEJIOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHBIC bubnmnorexa [JOK
aJanTanyuy 4eI0BeKa https://m.edsoo.ru/863eaeca?
Peseprubiil ypok. O600111€HIE TIO TEME
19 «Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emie»
20 DKOJIorus Kak HayKa
o1 Cpenbl 00uTaHUs U YKOJIOTHIECKHE bubnuotexa [JOK
dakTopbl https://m.edsoo.ru/863eafec
” Abuotnueckue (axropsl. JlaboparopHas 0.5 bu6muoreka [JOK

pabota Ne 3. «Mopddonoruueckue

https://m.edsoo.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 pacTEHU U3 Pa3HbIX MECT
obutanusny. JlabopaTtopHas padora Ne 4.,
«BimsiHue cBeTa HA POCT U PAa3BUTHE
YEPEHKOB KOJICyCa»

bubnmnoreka HOK
23 brotiieciie GarTops https://m.edsogru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
24 nonyssnun. [Ipakruaeckas padota Ne 2 0.5
«IToacuéT MIOTHOCTH MOMYJISIUNA Pa3HbIX
BUJIOB PACTCHHID)
bubnnorexa [JOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 hitps-//m.c dsogm 1863ebd6a
Bbu6moteka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) https://m.edSO(])_.[ru/863eb46a
OcHOBHBIE TTOKA3aTENIN IKOCHCTEMBI.
27 Dxosorndeckue nupamuasl. CBoicTBa bubnnorexa [IOK
skocrctem, CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe S3KOCHCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucTeMa bubmuoreka [IOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnoreka [JOK
6uochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Ouochepe 3emiun
1 Cocy1iecTBOBaHNE TTPUPOJIBI U bubnmnorexa [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O60011€HHE TEMBI

«Co00111eCTBA M DKOJIOTHUYECKUE CHCTEMBD)



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 I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmsbl CpeaHEro oﬁmero 06pa303aﬂnﬂ

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJH OUOJIOTUH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUHN COBPEMEHHON
€CTECTBCHHO-HAyYHOW KapTHHBI MUpPAa U HAyYHOTO MHUPOBO33PEHHS;, O
BKJIAJIC POCCHUHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oounonoruu; (HYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISI PEIICHUS

JKM3HCHHBIX 3aJa4

YMeHHe packpbIBaTh COJEpKaHUE OHUOJIOTHYECKUX TEPMUHOB U
MOHSTHIA: KU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OMEH BElIeCTB U
MpEBpalllCHHe HHEPruu), ToMeocTa3 (CaMOperyssius), YpOBHEBas
OpraHM3alys JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PEMpOTyKIus),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHnue uznarate OMOJIOrHYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTanuoHHas), 3akonbl (I. Menaens, T. Moprana, H.J1. Basuiosa) u
yueHHus (0 LEHTpax MHOrooOpas3us M IMPOUCXOKICHUS KyJIbTYpPHBIX
pacrenuiit H.1. BaBunosa), onpenensats rpaHUllbl UX TPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BIageTh METOAaMM HAay4YHOro TIIO3HAHUA B Oounoyoruu
(Ha6JHO,[[eHI/Ie U OIIMCAHUC KXUBBIX CHCTCM, HPOHECCOB U ﬂBJ'IeHPIfI;
opraHusanusa u IMPOBEACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIIBUKCHHUEC TUIIOTE3HI, BBISABJICHUC 3aBHUCHUMOCTH MCXKIOY
HUCCICAYCMBIMH BCIIMYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/IfI U 3aKOHOB; YMCHUC

JACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX peSYJ'II)TaTOB)

YMeHue BBIIEISATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U DYKAPHUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TPOIECCOB OOMEHa  BEMIECTB U
NpeBpalieHusi SHEPTrUM B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO H
DHEPreTHYecKoro  oOMeHa, XEMOCHHTe3a, MHT03a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHAUBHUAYAJIbHOT'O Pa3sBUTHUA

opranu3ma (OHTOTEHE3)




VYmenue IIPHUMCHATH IMOJIYUYCHHBIC 3HaHHUA JIA 00BACHEHHUS

OMOJIOTMYECKHUX ImpoueccoB U 5IBJI€HI/H71, AJI MIPUHATUA NPAKTHICCKUX
peLIeHHIA B TOBCETHEBHOMN )KU3HM B LIESIX o0ecTieueHust 0€30macHOCTH
CBOETO 3/I0POBbs U 3J0POBbs OKPYKAIOLIMX JII0/IeH, COOII0AEHUST HOPM
IrPaMOTHOTO  TIOBEJEHUS B  OKpYXKaroUIeH

MPUPOAHON  Cpere;

IIOHHMMAaHHC HGO6XOI[I/IMOCTI/I HUCIIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ

COBPEMEHHOW OWMOJIOTUM U OWOTEXHOJOTUH Uil PAlMOHAIBHOTO

MpUpOAO0ITIOJIb30BAHUA

YMenue peumiaTth 3JICMCHTAPHBIC T'CHCTHYCCKUC 3aJa4d Ha MOHO- U
III/IFI/I6pI/II[HOG CKpCHIMBAHUE, CHCINNICHHOC HACJICAOBAHHEC, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I,I[HOI‘O

CKpCIIUMBAHUA JIA npcaCKasaHuAa

HaCJICJOBAaHUS [TPU3HAKOB Yy OPraHu3MOB

YMeHue BBIONHATH J1A0OpPATOpPHBIE ¥ MPAKTUYECKHE PabOTHI,

coOnrofaTh MpaBWwia Tpu paboTe C y4eOHBIM U J1TAOOPATOPHBIM

o0opyaoBaHruEM

YMeHne KpUTHYECKH OLIEHMBATh W HWHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOIrMYECKOr0 COJEPKaHUs, BKIIOYAOILYIO ICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX ucToyHNKOB (CMMU, Hay4yHO-IOMYJIsIpHBIE MaTepUabl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUH B OHOJIOTHH,

MEOUIINHE, OHMOTEXHOJIOTHH

10

VYMeHHe co3liaBaTh COOCTBEHHBIE MTMCEMEHHBIE M YCTHBIE COOOIICHUS,
0000112 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHSATHUHBIN arrapar OHoIoTuNn

11 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001mero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUN O MECT€ M POJM OHOJOTMU B CUCTEME
HAYYHOT'O 3HaHMs €CTECTBEHHBIX HayK, B (HOPMUPOBAHUU COBPEMEHHOMH
€CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUUCKHX M 3apyOeHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruy; (yHKIMOHATHLHOW TI'PAaMOTHOCTH YEJIOBEKA JUIS pEIICHUs

JKU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJEp)KaHHE OHOJIOTMYECKUX TEPMHHOB H

TOHSTHIA: BUJ, TOMYJISIHS, TeHOMOH/, 3BOJIONUS, IBUKYIIUE CHIIBI




(daxTopsr) IBOJTIOINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BU000pa3oBaHue, HKOJIOTHYECKUE (bakTopsl, IKOCUCTEMA,
MNpOAYUCHTHI, KOHCYMCHTHI, PECAYLUCHTHI, nenu IIUTaHusd,

AKOJIOTHYECKas MUpaMuia, OnoreoreHo3, onocdepa

YMeHue uznarath OMOJIOTHYECKHE TeOpHUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTETHYECKass TEOpHUs  HBOJIOLMM), 3aKOHBl U
3aKOHOMepHOCTH (3apojsimeBoro cxoactBa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHud u myteu sBomonuu A.H. CeBeplioBa, yueHus o
ouochepe B.M. BepHaackoro), omnpenenstb  TpPaHUIBI  HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BhaAeTb METOJaMH Hay4YHOTO T[IO3HaHUsA B OHOIIOTUH
(HaOmro/leHHe W OINMMCAaHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHHIA;
OpraHmW3alusi W MPOBEICHUE OMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIIBUKCHUE  THUIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIICTyEeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TIOJYUYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHHA, TEOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3YJII)TaTOB)

Ymenue BBIJIETIATh CYLLECTBECHHbBIE MIPU3HAKH CTPOCHHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJOB, MOMYJSIUMN, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYLIEHTOB,  OHOTeOll€HO30B U  3IKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HaCJIEe/ICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA000pa30BaHMs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JI€HCTBUS SKOJIOTMYECKUX (DaKTOPOB Ha OpPraHU3MBI,
IepeHoca BEIIECTB M IOTOKA SHEPTUU B SKOCHCTEMAX, aHTPOIIOT€HHBIX
WU3MEHEHHUH B DKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BELLECTB U

OMOTeOXMMHUYECKUX IIUKIIOB B Orocdepe

YMmenne IMPHUMCHATH IMOJIYUYCHHBIC 3HaHUA JJIsA 00BSICHEHHS
OMOJIOTHYECKHUX IMponeccoB U HBJ’IGHI/II\/'I, JJI1 TIPUHATHA IMPAKTHYCCKUX
peLIeHHI B MOBCETHEBHOM )KU3HU B LIEJSIX oOecredeHus: 6e301macHOCTH
CBOETO 3/I0POBbS U 3J0POBbs OKPYKAIOILIHUX JII0/IeH, COOTI0IEHUS HOPM
TPAMOTHOIO  MOBEIEHUA B  OKpPYXKAIOUIEH NPUPOJHOU  CpeEne;
IIOHUMAaHUE HGO6XOJII/IMOCTI/I HCIIO0JIB30BaHU A )IOCTI/I)KeHI/Iﬁ

COBpCMCHHOfI Oouonoruu JJI palluOHAJIBHOTO ITPUPOJOIIOJIb30BaHUA

YMmenne peiaTth 3JIEMCHTAPHBIC OHOJIOrYECKHE 3aJa4u, COCTaBJIATH

CXEMBI MIepeHO0Cca BEUIECTB U SHEPTUHU B IKOCHCTEMax (LN MUTaHNUs)

YMeHHue BBINONHATH J1A0OpaTOpHBIE M NpPaKTUYECKHe padoTHl,
coOmomaTh TmpaBWjia TpH padoTe ¢ y4eOHBIM H JTAOOpAaTOPHBIM

000py10BaHHEM




YMeHne KpUTHUECKH OLEHUBATh W HMHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTMYECKOr0 COACPIKAHUS, BKIFOYAIOUYIO MICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UCcTOYHMKOB (CMMU, Hay4yHO-IIOMyJIsIpHBIE MaTepHabl);

? paccMaTpuBaTh ri100aJIbHbIC IKOJIOTUIECKUE pOOIIEMBI
COBPEMEHHOCTH, ()OPMHPOBATH 10 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HILINIO
YMeHue co3liaBaTh COOCTBEHHBIC MTMCHMEHHBIC M YCTHBIC COOOIICHUS,
10 000011251 OMOJIOTHYECKYIO WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATUNHBIN arrapar OHoJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus xak Hayka

1.1

buonoruss — nayka o >xuBod mnpupone. Ponp Ouonorun B dopmupoBaHHH

COBPEMEHHOW Hay4YHOH KapTUHBI Mupa. CUCTEeMa OMOJIOTHICCKUX HAYK

1.2

Metoapl MO3HAHUS KUBOW TPHUPOILI (HAOIIOJAEHUE, HKCIIEPUMEHT, OIMHUCAHUE,
U3MEpPEHHE, KiIacCU(UKaIs, MOJCIMPOBaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBble cucTeMBl U HX OpraHu3sanusa

2.1

JXKuseie cucremsl (OMOCHCTEMBI) Kak NpenMer u3ydeHus Ouosnoruu. CBoiicTBa

OuocHucTeM U X pa3zHooOpasue

2.2

YPOBHI/I OopraHuzanuin omocucrem: MOJ'IeKy.TISIpHO—FeHeTquCKHﬁ, KHCTOHHBIﬁ,

OpraHU3MEHHBI!, TOMYJIALMOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbI

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKHE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpO3JIEMEHTB. Bojga u  MuHepaibHble BemecTBa. DOyHKIMM BOABI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKCE. Hozmepx(aHI/Ie OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
HeszamenumMble M 3aMeHUMblE AMMHOKUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYphl OEIKOBOM MOJIEKYJbI (IEpBUYHASL, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

®epMeHTHl — Ouooruueckue kartanuszatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunpuuHocts. Kodepmentsl. Butamuubl. Otinuuuns

(I)epMCHTOB OT HCOPTaHUYCCKUX KAaTalIn3aTOPOB

33

VYrneBoabl: MOHOcaxapubl (TIIOKO3a, pudo3a U Ae30Kcupubo03a), aucaxapHbl
(caxapo3a, JaKkTO3a) M TOJMCaXapuibl (KpaxMmasl, TJIUKOTeH, LEeJUII0JI03a).
Buonornyeckre GyHKINU YTIIEBOIOB.

Jlumuaer:  Tpurmnepuasl,  crepouabl,  dochommmuabl.  ['mapodriibHO-
ruapodoOHbie cBoiicTBa. buonormdeckue ¢GyHkmuu nunuaoB. CpaBHEHHE

YIJICBOJOB, OEJIKOB U JIMIIUI0OB KaK HCTOUYHHUKOB SHCPTHUU

34

Hyxkneunoseie kucnotel: JJHK u PHK. Hykieotuabr — MOHOMEpBI HYKJIEMHOBBIX




kucioT. Crtpoenne u ¢yuknun JIHK. Crpoenme un dynkumm PHK. ATO:

CTpOEHHUE U (PYHKIHH

3.5

HI/ITOHOFI/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MeTOI[BI N3YUYCHUA KIICTOK

3.6

Kietka kak nenoctHas xuBas cucreMa. OOLIue NMPU3HAKU KIIETOK: 3aMKHYyTast
HapykHas memOpana, monekynbl JJHK kak renermueckuid ammapar, cucreMma

cuHTe3a OeJka

3.7

Tumbl KJIETOK: dyKapuoTHdeckas U mpokapuornyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckord  kietku. Kierounas crenka  Oaktepmit.  Ctpoenue
JyKapUOTHYECKON KIIEeTKH. OCHOBHBIE OTIMYHSA PACTUTEIBHOM, XUBOTHOM U

rPUOHON KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
¢byukuuu. [Inazmatuyeckas meMOpana, e€ cBoiictBa u Gpynkuuu. L{utomnasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: JHIOIIIa3MaTHYeCKas CeTh
(BIIC), ammapar ['ompmxu, nuzocombl. [loyaBTOHOMHBIE OpPraHOHWABI KIIETKH:
MUTOXOHJIpUH, IacTuabl. [IpouMcCXOoXkaeHne MHUTOXOHAPUNA W IIacTua. Buasl
wiactua. HememOpaHHble OpraHoubl KJIETKH: PUOOCOMBI, KIIETOYHBIN LIEHTP,

PECHUYKHU, KT'YTUKH. CDYHKHI/II/I OpraHonaoB KJICTKH. Bxirouenus

3.9

Anpo — perynsatopHblii LeHTp KieTku. CTpoeHue sipa: siaepHas 000J0YKa,

KapuoIuiadMa, XpoOMaTuH, SIAPBIIIKO. XpOMOCOMLI

3.10

TpaHCHOpT BELIECTB B KIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

OO6men BemiecTB, WM MeTaO0IM3M. AccuMusnus (IUIaCTUYECKUl OOMEH) U
TUCCUMUIIALINSA (PHEPreTHUeCKUid OOMEeH) — JB€ CTOPOHBI €AMHOIO Ipoliecca
metabonu3ma. Turnbel oOMeHa BelecTB: aBTOTPOGHBIA U rereporpodHsid. Ponb

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

®otocunTe3. CBeroBas U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocunHTesa.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €rO
MPOAYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHHMH.

XemocuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3Hau€HHE XEMOCHUHTe3a IUis

JKA3HU Ha 3emiie

4.3

DHepreTuyecknii OoOMEH B KJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE W
aKKyMyJIUPDOBAaHWE OHHEPrUM B KIETKE. OTalbl DJHEPTeTHYECKOT0 OOMEHa.
I'mukonus. bpoxkenune u ero Buabl. KucinopomHoe okuciieHHE, WU KIETOYHOE

neixanue. DPHEeKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

4.4

Peakun matpuyHoro cuntesa. ['enernueckas napopmanus u JIHK. Peanmzanus

TeHEeTHYeCKOM mHpopManuu B KIeTKe. ['eHeTHyeckuil KOJ M €ro CBOMCTBA.




Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancnsaums — OuocuHTe3 Oenka.

Koauposanue amunokuciot. Ponb pubocom B OnocunTese O6eka

4.5

Heknerounsie (opmbl xu3Hu — BHUpychl. Mcropus otkpeiTus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIbHOCTH BHPYCOB.
Bakrepuodaru. boye3Hn pacTeHMid, >XHBOTHBIX M 4YEIIOBEKa, BBHI3BIBACMEBIC
Bupycamu. Bupyc ummyHnonedpunura yenoseka (BUY) — BozOynurens CIIN/a.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHMIA

Pasmuoxenne n HHAUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knetounslii 1Kk, WiM >KU3HEHHBIM HHKI KIeTKu. WHTepdasza u MUTO3.
[Tpoueccrl, mporekaromue B uHTepdaze. Perumkanus — peakuus MaTpUUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpomMOCOMHBIH HaOOp — KapHOTHII.
JuninouaHbpli W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne kinerku — muto3. Craaum mwurtoza. [Ipoueccel, mpoucxonsdiue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOIOrHUeCcKnii CMBICII MUTO3a

5.2

dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe W MoJjioBoe. Buabl Oecroioro
PASMHOXCHUA: JACJICHHUEC HAABOC, IMOYKOBAHHUC OJHO- W MHOTI'OKJICTOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXCHUE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU
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[TonoBoe pazMHOXKEHUE, €r0 OTIIMYUS OT OECIIONOrO.
Meiio3. Cramuu wmeiioza. [lporeccel, NPOUCXOIAIIME Ha CTaaAMsIX Meio3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonornuecknii cMbica U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — mportecc 00pa3oBaHUs MOJIOBBIX KJIETOK y JKMBOTHBIX. [losiOBBIE
JKEJe3bl: CEMEHHUKH U AUnYHUKU. OOpa3oBaHHe U Pa3BUTHE IMOJIOBBIX KIETOK —
ramert (CrepMaTo30uj, SHUIeKIIeTKa) — criepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOEHHUS SIMUEKIIETOK U ciepMaro3on1oB. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHUOHAIBbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPUOHATIBHOTO Pa3BUTHUSA Y TO3BOHOYHBIX >KUBOTHBIX:
npoOienHue, racTpyisnus, oprasoreres. [locramOpronansHoe pa3Butue. Tumbl
MOCTAMOPHUOHAIIBHOTO PAa3BUTHS: MpsiMOe, HempsMoe (JIMYMHO4YHOe). BnusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pazButne pacreHuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTaauu pa3BHUTUA

HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB




6.1

[IpenMer u 3amaum reHeTUKH. McTopust pa3BuTusa reHeTuku. Bxiiag poccuiickux
U 3apyOexHBIX Y4Y€HBIX B pa3BUTUE TEHETHUKU. METOAbl T'eHETHKHU
(ruOpUAOTOTUYECKHA, LUTOT€HETUYECKHU, MOJICKYJISIPHO-T€HETHYECKUH ).
OcHoBHbIE TeHeTHYeCKuEe MOHATUA. | eHeTnyeckasi CUMBOJIMKA, UCIOJIb3yeMasi B

cXeMax CKpCH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAacJIeIOBaHUsI TPU3HAKOB, ycTaHOBiIeHHBbIe ['. Menzaenem.
Mounoru0OpuaHoe ckpenuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIOB IEPBOTO
nokoneHus. [lpaBuio JOMUHMpOBaHUA. 3aKOH pACILEIJICHUS IPU3HAKOB.
I'mnoresa unctorel ramer. [losIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JluruOpunHoe CKpelMBaHue. 3aKOH HE3aBHCHMOTO HACJICOBAHHS MPH3HAKOB.
[{uToreHeTHUYECKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAJIU3UPYIOIIEe
cKkpeumuBanue.  lcnonp3oBaHME — AQHAIM3UPYIOUIETO  CKPELUMBAHMS — JJIA

OTIpeIeJIeHNUs] TEHOTUIIA OCOOH

6.3

CuemnneHHoe HaclefoBanue npu3HakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHWIO TIeHOB. HapylieHuwe cremieHuss TeHOB B pe3ylibTaTe
KpOCCHHIOBepa. XpOMOCOMHAsl TEOpUsl HAcleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetnka nona. XpoOMOCOMHOE ONpeAeNeHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['oMoramMeTHble M rereporaMeTHble opranusMmbl. Hacnenopanwue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3menunBocTh. BUIpI M3MEHUYMBOCTH: HEHACHEICTBEHHAs M HAcCJIeICTBEHHAas.
Pone cpenpl B HEHACIHEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHOW HW3MEHYMBOCTH. BapuwalMoHHBIA psl W BapuallMOHHAs
kpuBad. Hopma peakuun npusHaka. KoJWyecTBEHHbIE W KA4YE€CTBEHHbBIC

IMMPU3HAKH U UX HOpMa pCaKINu. CBoiicTBa MOZ[H(bHKaHHOHHOﬁ HN3MCHYHMBOCTHU

6.5

HacnencrBenHasi, WIM TE€HOTHIIHMYECKAas, M3MEHUYMBOCThL. KoMOMHATHUBHAs
U3MEHYMBOCTh. Melo3 M TOJOBOM MpOLECC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMOHHAass W3MEHYMBOCTh. Kraccudukamums MyTalui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBbIE. YacToTa U npuunHbl MyTanui. MyrareHHsle
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOMN m3MeHunBocTH H.1.

Basusosa

6.6

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH
YeIoBeKa: reHeaIOrHYECKHM, OJIM3HEIOBBIH, IUTOTCHETUYECKUH,
OMOXMMHYECKHUH, MOJEKyJIsIpHO-reHeTuueckuil. CoBpeMeHHOe oOIpesesieHue
TEHOTHUIIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UYHCIIE C
noMoipio II[P-ananu3a. HacimencrBeHnHble 3a00jeBaHUs 4YEIOBEKA: T'€HHBIC
Oone3nu, O0JIE3HH C HACIEACTBEHHOW MPEIPaCcIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaTHyeckue M TeHEpaTHBHbIE MyTauud. [IpuUHIMIBI 370pOBOTO




o0Opa3a JKW3HW, JAMArHOCTUKH, NPOQWIAKTUKA U JIEUYCHHUsS] TIEHETUYECKHUX
0one3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAaHNE. 3HAYEHNUE MEIULIUHCKON

TCHCTUKU B IIPCAOTBPAICHUN U JICUCHU U I'CHCTHYCCKUX 3a00JIeBaHUI YeI0BEKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak HayKa W Tpolecc. 3apOoXIACHUE CEJIICKIMU U JOMECTHKALUS.
Yuyenne H.M. BaBuioBa 0 meHTpax MNPOUCXOXKICHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHHi. L{eHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. CopT,

10po/ia, ITaMM

7.2

CoBpeMeHHbIE METOJbl CeNEeKIMU. MacCoBbIi W WHAMBHAYAIbHBII OTOOPHI B
CEJICKIIMM pacTeHUH M KUBOTHBIX. OleHKa sKcTepbepa. bim3kopoacTBeHHOE
ckpeuuBanue — WHOpuauHr. Yucrtas nuHus. CKpeUIMBaHUE YHUCTBHIX JIMHHM.
I'eteposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHue — ayTOPHUAMHT.
Otpanénnas rubpuamzanmss u e€ ycnexu. VICKyCCTBEHHBI MyTareHes H
MOJly4YeHUE TOJUILUIONAOB. JIOCTH)KEHUSI CEeNeKIMH PACTeHUU, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

buotexHosioruss Kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3nanus pexkomOmHaHTHOW JIHK wm TpancreHnplx opranm3moB. Kierounas
nHxkeHepus.  Knerounesle  KyJabTypbl. MHKPOKJIOHAJIBHOE  Pa3MHOXKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOIYKTHBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. OJKOJOTHYeCKHe U dTudeckue mpodremel. [MO — reHeTHyecku

MO,Z[I/I(l)I/II_[I/IpOBaHHBIC OpTraHU3MbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOMUOHHAS OUOJIOTUs

1.1

OBOIIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa  3BoimoLMU.  [laneoHTosOrMUYECKue:  MOCIIENOBATENIBHOCTD
IIOsABJICHUSI BHIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, IECPEXOAHBIC (bOpMBI.
Buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH U (HIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InyKsl SMOPHOHOB Pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMI/I‘IGCKI/IeZ T'OMOJIOTUYHBIC, aHAaJIOT'M4YHBIC,
pPYOMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MECXaHU3MOB HAaACJICACTBCHHOCTH M OCHOBHBIX METa00IUIECKUX HYTGP'I Y BCEX

OpraHu3MOB




1.2

OpomtouronHass teopus Y. [apBunHa. [Ipenmochbuiki  BO3HUKHOBEHUS
JapBuHU3MA. [[BIKyIIME CUJIBI HBOJIONMU BUIOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPHU OIPaHUYCHHOCTH PECypCOB, HeollpeaeaEHHass U3MEHYUBOCTb,

0opn0a 3a CcyIlIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass teopust sBomtouumd (CTD) ©  OCHOBHbIE €€ TOJOXKEHHUS.

MukposBomtorus. [Tonmynsamnus Kak eIMHULIA BUIA U SBOJTIOIUN

1.4

JBwxymue cuibl ((pakTopbl) SBONIOLMK BHIOB B HpUpoae. MyTalMOHHBINA
nporecc U KOMOMHATHBHAS M3MEHYMBOCTb. llomyssiiMoHHBIE BOJIHBI M Apeid
reHoB. V3omsamust u murpanus. EcrecTBeHHBIM 0TOOp — HampapisroOmuil (hakTop
3BOTIOIUU. POPMBI €CTECTBEHHOI'O 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB Kak pe3yibTarT dBomtonuu. I[Ipumepsl
npucnocoOIeHni y opranu3MoB. ApoMop(o3bl U UAHOAJANTALIUH.

Bun v Bunoo6pasosanue. Kpurepun Bujga. OCHOBHbIE (OPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 3KOJOIn4€CKOC

1.5

MakposBomtonusi.  PopMbel  3BoNOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAA, IIapaljiCIbHasi. H606paTI/IMOCTI> 3BOJIFOIIUH

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble MpeACTaBICHUS O 3apOKICHHUM >KU3HH. HaydHble THIIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M MaHCHEpMUs. XUMHUYECKas
IBOJIIOLIMS. OKCIIEPUMEHTAIIHOE MOJTBEPXKJIEHUE XUMHUYECKOW HBOJIOLHUU.
HauanbHble sTanel Ouosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIKOIUA. CDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KHUBBIX OPraHu3MOB

2.2

PazButue xu3Hu Ha 3emse mo spam u mepuogaMm. Karapxein. Apxeickas u
npotepo3oiickas dpbl. [lameos3oiickas spa u €€ mnepuoabl: KeMOPHICKHIA,
OPJIOBUKCKUM, CUIyPUHUCKUH, JI€BOHCKUH, KaMEHHOYTOJIbHBIN, TEPMCKHII.
Me3so30iicKas dpa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozoiickass »spa u €€ Mepuonbl:  MaJCOre€HOBBIM,  HEOTCHOBBIMH,
AQHTPOIIOICHOBBIM. XAapaKTEepUCTHKA KIMMara U TE€OJOTMYECKUX IIPOLECCOB.
OcHOBHBIE ATarbl IBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPa. ApOMOP(O3bI y
pacTeHUM U KUBOTHBIX. llosiBieHWE, pacuBeT M BBIMUPAHHME TPYIIl KUBBIX

OpTraHU3MOB
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CucremMa OpraHm4eckoro Mupa Kak OTpaxeHue -HBOJOUUU. (OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPTaHU3MOB
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OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue IpencTaBlIeHHUH O

MIPOMCXOKICHUHM dYelloBeKa. MeTonpl M3ydeHus aHTporioreHe3a. CXOACTBa H




pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YeTTOBEKa.
JBuxymme cuibl (hakTopsl) aHTpornorene3a. HacneacTBeHHass H3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBIICHHE OPYIUN

TpY/Zla, MBILUICHUE, PEYb

2.5

OCHOBHBIE CTaJUMM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YeaoBek
yMenbid, YenmoBek mnpsaMoxoAsauuid, YenoBek HeaHAEPTAIbCKHM, YenoBek
pa3ymHbIid. HaxolIku MCKOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpPONEOUIHAS (€BpaszuiicKast),
HErpo-aBCTpaIOnHasI (sKkBaTOpHaNIbHAS), MOHTOJIOUIHAs (a3uarcko-
amMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTaBUTENICH YeTOBEYECKUX pac

K YCJIOBHAM CYHICCTBOBAHMUA. EnuncTBO yenoBedyeckux pac. KpI/ITI/IKa pacusma

Opranu3Mbl U OKpYy>Karoias cpeaa

3.1

DKOJIOTHSl KaK HayKa. 3a/ladyd M pas/ielibl SKOJOTUU. MeTolbl 3KOJIOTHUYECKUX
UCCIIeIOBaHMM. DKoorndeckoe MupoBo33penne. Cpeapl 0OUTaHUSI OPraHU3MOB:

BOAHAaA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Knaccudukanus — sKomoruyeckux — (GpakTopoB:
abuoTuyecknue, OMOTHYECKHME M aHTPOIOreHHble. JlelcTBHE HKOJIOTHYECKUX

(bakTOpPOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (hakTopel: CBET, TEMIlepaTypa, BIaKHOCTb. DOTONEPHOAM3M.
[IpucnocoOnenuss opraHu3MoOB K  JEHCTBHIO aOMOTHYECKHX  (AaKTOpPOB.

buonorndyeckue PUTMBI
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buotnueckue ¢akropel. Buabl OMOoTHYECKUX B3aMMOJEWUCTBUIN: KOHKYPEHIIMS,
XUIIHUYECTBO, MApa3UTHU3M, MYyTyalu3M, KOMMEHCATU3M (HaxJeOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIM3M, HEUTpanu3M. 3HaueHHe  OHOTUYECKUX

B3aUMOACUCTBUM 1A CYHICCTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IJ_ICCTB3.X

3.5

IKOJIOTHUECKHUE XapaKTECPUCTHUKHU MOMmyJIAru. OCHOBHBIE IIOKa3aTeciin
nomyJrimuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJnHaMuKa YMCIEHHOCTH MOMYJIALMY U €€ PEeTyJIsius

Coo011ecTBa ¥ DKOJIOTHUECKHE CUCTEMBI

4.1

CoobmecTBo opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanThl. CBsI3M B

OHOLIEHO3€E

4.2

Dxoyorudeckue cucreMbl  (3kocuctembl). [loHarme 00 dKocucreMe W




ouoreorieHo3e. DYHKIMOHAIBHBIE KOMITOHEHTHI JKOCHCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U IIOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckue (nUIIEBbIC) YPOBHHM OJKOCUCTEMBI. [lumieBbIe IlemM H CETH.
OcCHOBHBIE TIOKa3aTelid 3KOCHCTEMbl: OuoMacca, MPOIYKLIHs. DKOJOTUYECKUE
NUPaMUJIbl: TPOMYKIMH, YHCICHHOCTH, OuomMacchl. CBOWCTBa HSKOCHCTEM:

YCTOMYHUBOCTb, CaMOperysiius, pazsurue. CyKueccus

4.3

[Ipupoansie 3x0cHcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO MIIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTE€HHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Ypbo3KoCUCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasHoobpazue kak ¢dakrop ycroiumBocTH dKocucteM. CoxpaHeHHE

OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

4.4

Yueane B.W. Bepuaackoro o Owmochepe. ['panHuniel, coctaB U CTPyKTypa
o6uoctepsl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOCTH Ouochepbl Kak
MI00ATBHOM AKOCHCTeMBI. J[MHAMHYECKOe paBHOBeCHE M OOpaTHas CBS3b B
ouochepe. KpyroBoporel BemeCTB M OHOTCOXMMHUYECKHE ILUKJIBI JIEMEHTOB

(yrnepona, azota). 3oHaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Ouocdepe 3emun. AHTpONOreHHbIE M3MEHEHHs B Ouocdepe.
I'moGanbpHBIE SKOTOTUYECKHE TTPOOIIEMBI.
OcHOBa palMOHANLHOTO  YIPABJIICHUS TPUPOJHBIMH  pecypcaMd U HUX

HCIIOJIBb30BaHUC. I[OCTI/I)I(CHI/ISI OMOJIOTUHU U OXpaHa IpHUpOAbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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