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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoit deaeparuu, a TakXke IOJOXKCHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICUCHUH
CYIIIECTBOBAHMS UeJIOBEeUECKOro oOriecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrpPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpaMma 1o Ouosoruum Aa€T MpeacTaBICHHE O Lelax, 00 oOmen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjienaM M Temaw,
PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3YUYEHHsI yUeOHOro Marepuaia ¢ yuyéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXcsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIbLHOM
NeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrNYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3y4YE€HUU Ouoyioruu, Onaronmapss 4yemy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlMI JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled MPUPOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3yd4eHHEM OOIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMINX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJIEHHE BHUMAHUS K MPUKIIATHOW HANPaBICHHOCTH
ydyebHoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBHIO OOeCreueHus



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET Ba)XKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3aldd W HBOJIOLHUH, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPHUPOIbI, (OPMHUPOBAHUSA
(GyHKIMOHAIBLHOM T'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTHYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUJIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune Onosoruu odecneynBaeT yciaoBHs s (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAllMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET HMHTErpaluu OHOJOTHYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM Y4eOHOro IMpeaMera
«buonorus» CcOCTaBUIM OCHOBY I ONPENEICHUs NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHusA, MPEACTaBICHHOr0 B IporpamMme IO
OMOJIOTHH.

Ot60op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYpbl, OMNpPEACISIONIME aJCKBaTHOE TIOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOoM aestenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>)KaT OCHOBOM I (pOpMHUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp um3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxkeHue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a]1ay:

OCBOCHHE OOYYaIOITUMHUCS CHUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAyKalluX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUNM O E€CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJIICHHE Yy oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KWUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMbITA, MOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU [EATEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOMIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHU;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPbI, 1151 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUHBIE TIPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», « YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
byHKUIHUU OENKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu smnuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3auMOICHCTBUS
ujel ¥ paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOU H
IpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[IpoucxoxxieHne MUTOXOHJpUM W Tiactun. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOU/I0B KJIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB 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.

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JJHK», «CTpoeHue moieKkybl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopaTopHass pabota Ne 2. «M3ydeHue CTpOeHHS KIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIeCcTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHMHTE3a ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ (DHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHpopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — 6GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnnm pacreHuid, XUBOTHBIX U YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crtpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u >xu3HeHHbIN 1ukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJHK».

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

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHnblii 1UKI, WM KU3HEHHBIM 1MKN KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHMSI U  MHIAUMBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKU — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAaHHE
OpPraHNW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouUCXOdIINe Ha CTagusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbIe xKeje3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0eHHOCTH CTpOEHUs SUIEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATHLHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npo0OieHue, racTpyisiius, opraHorene3. IloctamOpuonanbHOE pazButhe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



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

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTAINH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTatomero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alnIuInKauus «J/leienue KIeTKu», MOJEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopHas pabora Ne 4. «M3ydeHuwe cTpoeHHsS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Pons nurosoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TEeHETHKU (TUOPHUIO0JIOTHYECKUN,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennaenem.
MoHorubpugHoe CKpeuBaHue. 3aKkoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oHOE U HENMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHdeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO FeHOB. HapymeHne cueruieHust reHOB B pe3yJbTare
KPOCCUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYecKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KAa4YE€CTBEHHBIE MPU3HAKH U UX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYuHbI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE reHOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TEHHBIE OOJE3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEAUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPHAHOE  CKpeIlMBaHWE W €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUM,
KUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBu», « MyTalimoHHas U3MEHUHUBOCTh.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y Jpo30Quiibl Ha TOTOBBIX
MHUKPOIIPEapaTaX».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTUKALU.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHUuM. LIeHTpbI NPOHUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. CoOpr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKLIMU PACTEHM M JKUMBOTHBIX. OLEHKa 3KCTepbepa. BInM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummzanuss U e€ ycrnexu. VICcKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIXKEHHsI CENEeKIMU paCTeHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTEeXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHbIe KyIbTypHl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIIJIION0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JaOOPaTOpHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa dBOJONMHU. [laneoHTONMOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH u Gjaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYyAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBHKYIIME CHWJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosoruu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tomynsuusa kak eIMHUIA BUIa U 3BOJIIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii or6op — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysibTaT 3BOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO0AIATITALIVH.

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

MaxkpoaBomorusi. DopMbl  IBOMIONUHN:  (UIIeTUYECKAs, TUBEPreHTHA,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaIu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroobpasmue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsauum»,  «MyTanuoHHas
U3MEHUYHUBOCTE», «Apomopdo3by, «Wmnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymme cunbl dBomonun», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPA30BAHUEY.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB M CeMsiH, KoyuieKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIENIb «OCHOBHBIC HAIIPABJICHUS BOJIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOrO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHUi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BIIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpPACKH TeJa).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbIe TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHUE XUMUYECKON IBOMOINH. HavanpHbIe dTansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOJIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuojaM. Karapxein. Apxeiickas u
npoteposoiickass dpbl. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TEepuoAbl: IMAJICOTCHOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa Kak OTpakeHHE 3BoOUUA. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJIEHUN YeloBeKka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojacrtBa u
pa3Inyrs 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek nOpsAMOXonsiini, YeloBeK HeaHAEpTAIbCKUM, YenoBek
pasymHbldi. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NMPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJUMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ColaHEUHOH cucTeMbl», «Pa3BuTihe
opraHudeckoro Mupa», «PacturenpHas kinetka», <«OKHBOTHas — KIETKa»,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOr0 MHUPAY,
«CpaBHEHHE AaHATOMHUYECKMX 4YepT CTPOCHHUS YEJOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  IpPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme moanm», «peBHue moanm», «llepBbie
COBPEMEHHBIE JII0IU», «YemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «I[Ipoucxoxkaenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAaHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEpBOOBITHOTO YeJOoBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, Kouiekuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTECHUIY.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJorus KaK HayKa. 3aauu U pa3aeibl IKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonoruueckne (aktopel. Knaccuduxanus sxonornueckux (HakTOpOB:
abnotuyeckue, OHMOTHMYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJiu3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAu€HHE OMOTHYECKMX B3aUMOJEHCTBUU [JIsl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUN U €€ peryssus.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnmunpl u cxemsl: kapTa «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie U NpakTUYecKUue padoThbl:

Jlabopatophas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTISIIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »dKocucTemMe W
ouoreonieHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, PEAYIeHTh. KpyroBopoT BEIIECTB M MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M W CETH.
OCHOBHBIE TMOKa3aTeNM HKOCUCTEMBI: OumoMacca, MNPOIYKIHS. IDKOJIOTUYECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBbI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpONOrEHHBIE  IKOCUCTEMBL.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBoO u ero (QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpoOTHI BEMIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOoBaHUE MIPUPOBI 151 YEJI0OBEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpPaBJICHHUS TPUPOJHBIMU pecypcaMu M HX UCIHOJb30BaHue. JloCTKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaUu:

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

Tabnuiel u cxembl: «llumeBsle nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JCWCTBUSA Ha IIpUpoAy», «DBaxuelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
onochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3G dexT», «DakTopsI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Oumochepb»,
«Pacripoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpPOIEY.

O6opynoBanue: Mojenb-anmukanus « TUnudHble OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBAY, KOUICKINH «bHoeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJICKAITNE K Pa3HBIM SKOJOTHYECKUM TPyMIaM OJHOTO BHUA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



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

Cornmacno ®I'OC COO, ycraHaBiuMBalOTCI TpeOOBaHUS K pe3yibTaTaM
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAAUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS mpeamMeTa «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, PUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KarOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa’aTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarONIUXCs PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA M OMbITA JICITEILHOCTH B MPOILIECCE PeaU3allii OCHOBHBIX HaIlPaBJICHUN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3WIIMI0 110 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoil, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, GopMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHME MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaM mpodeccCHoHATbHOW e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCJIEICTBUN 7St
OKPYIKAIOIIEN CPEIBI;

OCO3HaHHWE TJIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWSA W YyMEHHsI TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAJIHLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHochephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
IPUPOAHON Cpene, YMEHHE NPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIBHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHHMS €& poiu B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIM3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  palMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM IPaMOTHOCTH oOydaromuxcs, (GopMupyeMoit
MIPU U3Y4YE€HUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUpPa M MPOUCXOASANINX B HEM H3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJy4YE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus MpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAHHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OHOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAOJMIOJIEHHE, HM3MEpPEHUEe, SKCHEPUMEHT U JPYTuXx),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTIIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpPaBHEHMU S, KiIacCU(pUKaIU, 0000IICHUS), PACKPBIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSITUSAMM);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBSICHEHUS (DAKTOB U SIBICHUI
KUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOACUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0OBATENBCKOM U MMPOEKTHOM €SI TENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONb30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YIEOHBIX M COIUAIBHBIX MTPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TNPUUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyalM3UpOBaTh 3ajayy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO OOJACTH
KU3HEICSATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIMH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBa MpU paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcTloO3HaBaHWA W 3alUThl  WHGOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJiaraeéMomn
3aJlay, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCEIHUKY
U B KOPPEKTHOU GopMe hopMyIMpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBU,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HIEWU C TIO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIIKax IO OTHOUIEHUIO K >KMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPEIICHHs NpodsieMbl € YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, MCMOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0SA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHTHl JPYrMX IpU aHallu3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHbie pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npeamera «buonorus
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, MHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3jMYHBIX YUEOHBIX CHUTyaIlUsX, a TAKKE B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mpeameTHbIe
pe3yibTaThl MPEACTABIECHBI IO T01aM 00YUYEHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PEILICHHS )KU3HEHHBIX 3a/1ad4;

YMEHHUE PACKpbIBATh COJIEpKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMeH BeEIIeCTB U MpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiuus), YpOBHEBasi OpraHu3alisl )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u yuenus (0 LEHTpax MHOrooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOJYYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE PU3HAKH BUPYCOB, KJIETOK IPOKApHUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno03a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecriedeHus: 0e30IacHOCTH CBOErO 3[0pOBbs M 340POBBS
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO IMOBEJICHUS B OKPY KaIOIIEH
OPUPOJHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TIE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl Mpe/CKa3aHUsl HAacJIEJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHMOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUK;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001ast 6nosornueckyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHPOBO33PEHHS, O BKIJIAJle POCCUUCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsSl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOIMYJIALNS, TeHO(OHA, SBOIIOIMS, ABWKYIINE CUJIbI ((haKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThl, e IUTaHu,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIlpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BJIJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECAYEMbIMH BEIUYMHAMU, OOBICHEHHE MOTyUYEHHBIX
pe3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALXNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPIMM B HSKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJISl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBbS
OKPYXaIOIUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOU OMOJIOTUH ISl PallOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TpaKTUYECKue padoThl, COOMIOATH
npaBuiia Mpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATh WHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYYHO-TTOMYJISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIorHUecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne ni/mm IIpakTH4eckune
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI
bu6nmoreka [IOK
1 b 2 0.5
HOTOTILT Kak HayKa https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U MX OpraHu3alys 1 bubmmorexa [TOK
p . https://m.edsoo.ru/7f41c292
. bubnnorexa [IOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeIbHOCTh KICTKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PazMHOxkeHUE 1 HTHANBUAYATBHOE PA3BUTHE 5 | bubmmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTD g 15 bubnuoreka [{OK
OpPraHu3MoOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne i/m IIpakTH4eckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUME U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousMbl U OKpY’Karomas cpeaa 5 1 bubmmorera [TOK
P Py o pent https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudpoBbIe
Ne ni/m Tema ypoka IIpakTHYeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS JKUBOW IPUPOIBI.
) [IpaxTnueckas padora Ne 1 | 05 bubnnorexa [HOK
«HMcnonp30Banue pasIM4HbIX METOIOB IIPU ' https://m.edsoo.ru/863e6122
M3Y4YEHHU OMOJIOTUYECKHX O0OBEKTOBY
3 buonornueckue cuCTeMbl, IPOLIECCH U UX | bubnnoreka [HOK
H3y4YeHHue https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KIeTKU. Boja u | bu6mmoreka [IOK
MHUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1
P https://m.edsoo.ru/8636b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHuas padora Ne 1
6 «3 quHeI:(aTaJmTI/II:{eCIfoﬁ aIEFI/IBHOCTI/I 1 0.5 bubmmorexa [OK
Y ' https://m.edsoo.ru/8636b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJia3bl)»
bubmuoreka [JOK
7 Yraesoasl. JInnuasl 1
8 % https://m.edsoo.ru/863e6870
8 HyxnennoBbie kucnotsl. ATO 1 bubmmorexa [TOK

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




I/ICTOpI/IH N MCTOABI U3YUYCHUA KIICTKH.

bu6mmoreka [IOK

9
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 Kierka xak 1ieoctHas KuBas cucTeMa
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «3yueHue
. bu6mmoreka [IOK
CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX,
11 OHBOB 1 GAKTEDI oM MIKDOCKOLOM Ha 0.5 https://m.edsoo0.ru/863e6ff0
P P A p https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOITpEIapaTax u ux
OIHCAHUE
bu6mmoreka [IOK
12 §) §)
O6meH BemECTB MM METab0IH3M https://m.edso00.ru/863e766¢
13 dortocunTes. XeMOCUHTES bubmmorexa LHOK
https://m.edsoo.ru/863e7¢98
14 DHepreTuveckuii o0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
kietku. Mutos. JlabopatopHas pabora Ne 3
15 «HabmroneHre MuTO3a B KJIETKAX KOHUMKA 0.5 bubmnorexa [IOK
g ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakiys MaTpuuHOTO bubnuotexa [JOK
CHUHTE3a https://m.edso0.ru/863e796¢
bu6mmoreka [IOK
17 T —0 S
PancIAIA HOCHHTES beJka https://m.edsoo.ru/863e796¢e
bubmuorexa [JOK
18 H —
CIICTOTHBIC (OPMBI KH3HU — BHDYCEI https://m.edso0.ru/863e¢7540
bu6mmoreka [JOK
19 @OpMBI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE TIOJOBBIX KJIETOK.

)1 OmnogotBopenue. JlabopatopHas pabora 05 bubnnoreka [HOK
Ne 4 «3yuenue cTpoeHHUs MTOJIOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKPOIIpErapaTax»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LOK

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

7 ['eneTnka — Hayka 0 HACJIEICTBEHHOCTH U bubnnoreka [JOK
U3MEHYUBOCTU https://m.edsoo0.ru/863e86{2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS bubnnoreka [JOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878

25 JurnbpuiHoe ckpermBanye. 3aKOH bubnnorexa [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE Hacle0BaHUE IPU3HAKOB.

Jlaboparopnast pabora Ne 5 «3yuenue
26 pe3yIBTATOB MOHOTHOPUTHOTO U 0.5 bubmorexa HOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y APO30(HUIIBI
Ha FOTOBBIX MUKpPOTpEnapaTax»

7 I'enetuka momna. HacnegoBanue npu3HakoB, bubnnoreka [JOK
CLICIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHYuBOCTh. JlabopaTopHas padora Ne 6.

)8 N3zyuenune Mo (puKamoHHON 05 bubmuoreka [IOK
U3MEHYMBOCTHU, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psia U BAPUAIIMOHHON
KpHBOW»

29 HacnencrBenHass \BMEHYMBOCTb. 0.5 Bubmmorexa LIOK

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




JlabGopaTtopHas padota Ne 7. « Ananus
MyTalui y Ipo30(HITBI HA TOTOBBIX
MUKpOTIperaparax»

30 I'enetuka uegoBeka

PesepBubIil ypok. O600IIEHHE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHUYUBOCTD
OpraHUu3MOB»

32 Cenekius Kak HayKa U IIpouece

13 MeToabl U JOCTUKEHUS CEJIEKIIUU
pacTeHU U KUBOTHBIX

34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e9336




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoka IMpakTH4eckune wHppoBLIe
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypenI
1 DBOJIIOLHS M METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPECTaBICHUN 00 | bubnnorexa [JOK
3BOJIIOIIUU https://m.eds00.ru/863e9570
3 MukposBoronus 1 bubmaorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomynsitiust Kak 37IeMeHTapHast eMHUIA
4 BHJA ¥ dBoroIMH. JlaboparopHas pabota | 05 bubnuorexa [JOK
No 1 «CpaBHeHuUE BUIOB TI0 https://m.edsoo.ru/863¢99¢c6
MOp(}orTorHuIecKoMy KpUTEPHIO
5 JIBUoKyIIME CUIIbI (3JIEMEHTapHbIE | bubnuoreka [IOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pesynbrarsl 3BOMIOIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 05 bubnmnoreka [JOK
No 2 «Onucanne mpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCUTEIILHOTO
XapakTepa»
bu6mmoreka [IOK
8 Hamnpasnenus n myT MakpO3BOJTIOLIMHT 1

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




9 Heob6patumocTs 3BOTIONINM
10 HcTopus xu3Hu Ha 3emile U METOABI €€
W3y4YeHUs
1 I'mnoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emiie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 3paM U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA. Bu6miorexa LOK
13 [IpakTuueckas pabora Ne 1 «M3yuenue 0.5
g https://m.edsoo.ru/863ea8bc
HCKOIIAEMbIX OCTATKOB PACTEHUM U
YKUBOTHBIX B KOJIJICKLIMSIX)»
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LHOK
https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuibl (pakTopsl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLNH YEIOBEKA
13 UenoBeyeckue pachl U MPUPOTHBIE bubnuotexa [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaeca?
PesepBubIil ypok. O60011IEHHE TIO TEME
19 «BO3HUKHOBEHNE U Pa3BUTHE KU3HU HA
3emiien
20 DKOJIOrus KaK HayKa
21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnuorexa [JOK
baxTopsl https://m.edsoo.ru/863eafec
22 Abuotnyeckue gakropsl. JlabopaTopHas 0.5 bubnnorexka [JOK




paborta Ne 3. «Mopdonornueckue
0CcOOEHHOCTH pacTEeHHI U3 Pa3HBIX MECT
obutanus». JlaboparopHas padora Ne 4.
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

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

23 buotnueckue hakropsl bubmmorexa LHOK
P https://m_edso0.n/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHI
24 nomyssiiun. [Ipaktudeckas padora Ne 2 0.5
«IToacY€T MIOTHOCTH MOMYJIALIMI Pa3HbIX '
BUJIOB PACTEHUID)
bubmuorexa [JOK
25 Coo0mecTBa OpraHn3MoOB — OHOLIEHO3
HeCTBa OPraHusMOoB uonen https://m.edsoo.ru/863eb46a
b K
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) nommorexa 110
https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
. bubnuotexa [JOK
27 Okonoruueckue nupamuabsl. CBoiicTBa
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHbIe SKOCHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas 3xocucTeMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
o6uochepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B 6mochepe 3emnu
13 CocymiecTBoBaHUE TPUPOBI U bubnmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblit ypok. O0001IeHHE TeMBbI




«COO6I_HCCTB3 1 3KOJIOTUYCCKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

2.5




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPaMOTHOCTH 4YEJIOBEKa HJISl pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHHOB H
MOHATHIA: XKWU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErmpoayKIIHs),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHe TEOPUM (KJIETOYHAas, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpazusi M MPOMCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.V. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

1

2

3

4

5

VYMmenue BJIaACTb MCTOAAaMHU HAYYHOI'0 IIO3HAHUA B ouomoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IIPOLIECCOB U HBHeHI/If/’I;
OopraHu3anus u IMPOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUXKCHUC THUITIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIIECTB U
MpeBpaleHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIUBHUIYaJIbHOI'O pPa3sBUTHA

opranusma (OHTOI'€HE3)




YMmenune MMPUMCHATH MOJIYUCHHBIC 3HAHUA JJIS 06’[)$ICH€HI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB u SIBJICHI/Ifl, I IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETISAX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIt0/IeH, COOIIOICHUS HOPM
rPpaMOTHOIO MOBEAEHHS B  OKPYXAKIIEH NPUPOJHON  CpEE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMHM Ui palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHUA JJI IpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPpTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ y4eOHbBIM U J1a0OPaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEpKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMM, HayuHO-IONyJIsipHBIE MaTepUabl);
STHYECKUE AaCMeKThl COBPEMEHHBIX WCCIEAOBAaHUM B OHOIOTHH,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEeKa ISl peIIeHUs

JKHM3HCHHBIX 3a1a4

YMeHHe pacKphiBaTh COJACpPKAHWE OWOJOTHYECKUX TEPMHUHOB U

TOHSITHI: BUJ, HOIMYyJALNA, l“eHO(I)OHI[, 9BOJIIOLIUA, ABWIKYIIHUC CHJIbI




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYUCHTHI,  KOHCYMEHTBI,  PEIYyLEHTbl,  I[eNd  IHUTaHus,

9KOJIOTHYECKasl MUpaMuia, OuoreoreHo3, onochepa

YMenue uznaratb OMOJIOTUYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbimeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TIO3HAHMS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKHA CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUSL HKOJIOIMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIUKIIOB B Ouochepe

VYMmenne MNPUMCHATH ITOJTYUCHHBIC 3HAHUA JJIA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETISAX oOeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUST HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXAIOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OHOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH JIaOOpaTOpHble M NIpaKTUYeCKue padoThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyioBaHUEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbiX UcToyHNKOB (CMMU, HaydHO-IONyJsipHBIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIHKUX HMCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus xak Hayka

buonorus — Hayka o xuBoil mpupojae. Ponbp OGuonoruu B popmupoBaHUU
COBPEMEHHOM Hay4HOU KapTuHbI Mupa. CucTemMa GMOJIOTHYECKUX HAYK
MeTop1 TO3HAHUS KUBOW MPUPOJIEI (HAOIIOACHHE, SKCIIEPUMEHT, ONKMCaHuE,
u3MepeHue, KiaccupuKaiys, MOACTUPOBAHUE, CTaTUCTHUYECKas 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHusanmnsa

2.1

JXussie cucremsl (OrocucTeMBI) Kak IpeaMeT u3ydeHus Ouonorun. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

22

YpoBHU Opranuszani OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKHM, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYJIALUOHHO-BUOBON, IKOCUCTEMHBIN, O1OCchepHbIi

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

3.2

XUMHYECKHUM CcOCTaB KJIETKU. XHMHYECKHUE DJIECMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bonga wu MUHCPAJIbHBIC BCIICCTBA. cDyHKI_II/II/I BOJAbBI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTr0 OajaHca

benku. CoctaB U cTpoeHne O€iIKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
HezameHnMble ¥ 3aMeHUMBbIE aMHUHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpbI OETTKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHASL, TPETUYHAS
U 4eTBEpPTUYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBA OenKoB. buonornueckue
(byHKIMU OEIKOB.

®depMeHThI — Onosiornyeckue katanuzaropsl. CTpoeHue pepMeHTa: akTUBHBIN
LEeHTp, cyOcTpartHas crnenuduunocts. Kodepmentsl. Butamunpl. OTinnuuns

(l)epMeHTOB OT HCOPIraHNYCCKUX KATaJIN3aTOPOB

33

34

VYrneBonpl:  MoOHOcaxapuabl  (IJIFOKO3a, pubo3a W Je30Kcupubo3a),
aucaxapuibl (caxapos3a, JIaKTo3a) M IoJiMcaxapuibl (Kpaxmai, TJIMKOreH,
Hemnono3a). buonornueckue GyHKIMU yII€eBOJOB.

Jlununel:  TpUrauUepuasl, crepounbl, (ochomunuasl. 'mapodunabHO-
rusipodoOHbIe cBOMCTBa. buonoruueckue ¢ynkiuu aunuaos. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB U JIUMHIOB KaK MCTOYHUKOB SHEPTUU

Hyxneunosbie kucnorsl: JHK wu PHK. Hyxneotuast — MoHOMepsI

HyKJIeMHOBBIX KucioT. Ctpoenne u gpynkuuu IHK. Ctpoenue u QyHKIuM

PHK. AT®: crpoenue u pyHKIUN




3.5

[Mutonorus — Hayka o kietke. Knerounast reopus. MeTopl H3y4eHUs! KIETOK

3.6

3.7

Krerka kak nenoctHas xuBas cucrema. O01ne npu3Haky KIETOK: 3aMKHYTast
HapyxHast MmemOpana, mosekynbl JIHK kak renernueckuii anmapar, cucreMa

cuHTe3a OeJika

Tunbel knerok: »sykapuoTHuyeckas M IHpokapuoruyeckas. OcobeHHoCcTH
CTpOCHHUSI TpPOKApHOTHYECKOW KIeTKH. KilerouHass creHka OakTepuil.
CrpoeHue >yKapuoTUYECKOW KIeTKH. OCHOBHBIE OTIWYMUS PACTUTEIBHOM,

YKUBOTHOM ¥ TPUOHON KIIETKH

3.8

3.9

3.10

4.1

4.2

4.3

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIHKC, MX
¢bynkumu. [Ina3marnyeckas memOpana, e€ cBoiictBa U ¢yHkimu. [luroruazma
u e opraHoniel. OHOMEMOpPAHHBIE OPTaHOM/IBI KIIETKH: YHJOIIa3MaTHIeCKast
cerb (OIIC), anmapar I'onbmxku, nu3zocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJICTKUA: MUTOXOHJIPUH, TUTACTUBI. [IpOouCcX0XKIeHre MUTOXOHPUI | TIIIACTHI.
Bunpr mnactua. HememOpaHHbIE OpraHOMIb! KIETKU: pUOOCOMBI, KJICTOUHBIH

LHECHTP, pCCHUYKHU, KT'YTUKH. CDYHKI_II/II/I OpraHonaoB KJICTKH. Bxirouenus

SAnpo — perynsatopHbslii neHTp kieTku. CTpoeHue siipa: siiepHas 000i104Ka,

KapuoIuiaMa, XpoMaTuH, AJPbIINIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KIICTKEC
XI/I?;HGI[G?ITGJH)HOCTI) KICTKHU

OOMeH BelecTB, WIK MeTaboaM3M. AcCUMIIIALUS (IUIACTUYECKUIT OOMEH) U
JTUCCUMUIISIINS (SHEPTeTHUEeCKUi 0OMEH) — JIB€ CTOPOHBI €UHOTO Tpoliecca
MeTabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepOTPOGHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U MPCBPALICHHUU SHEPTHUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHUHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HU Ha 3emuie. BnusiHue ycioBuil cpenbl Ha (DOTOCHHTE3 W CHOCOOBI
MOBBIIICHUS €T0 MPOTyKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEeMOCUHTE3UpyoIIne O0akTepuu. 3HaUeHWEe XEMOCHHTE3a JUIs

JKA3HU Ha 3emie

DHepreTudeckuii oOMeH B kieTke. PacieruieHue BelecTB, BbIIEICHHE U
AKKyMYJIMPDOBaHUE SHEPIHMH B KJETKE. ODTalbl IHEPreTUYECKOro OoOMeHa.
I'muxonus. bpokenne u ero Buasl. KucmopogHoe OKUCICHUE, WITH KIIETOYHOE

apIxanue. DPPEeKTUBHOCTh SHEPTETUUECKOI0 OOMEHa

4.4

Peakuuu wmarpuuHoro cuHte3a. ['eHermueckas wunbpopmanus u JIHK.
Peanuzanus reHerndyeckoit nHdopMmalyu B kieTke. [ eHeTHueckuil Koj u ero
cBoiictBa. TpaHckpunuus — wmartpuunblii cuHTe3 PHK. Tpancmauma —

6uocunTe3 Oenka. KogupoBanue amuHokuCIOT. Pons pubocom B Onocunrese




Oenka

4.5

Hexnerounsie ¢popmbl xu3HU — BUpychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OcCoOEHHOCTH CTPOCHUSI U SKU3HEACSTEIBHOCTH BHPYCOB.
baktepuodaru. bonesnu pacteHuid, *KUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHomedurmra demoBeka (BUY) — Bo3OymauTens

CIIN da. [TpodunakTuka pacpoCTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUI

PasMHOXEeHME U MHIMBUYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

5.2

KrneTounslii UK, WM JKU3HEHHBIM LUK KiIeTku. WHTepdaza m MUTO3.
[Tpoueccel, mporekarommue B uHTepdaze. Permkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocom. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIMTIOMIHBIE M TaIUIOWJHBIA  XPOMOCOMHBIC HA0Ophl.  XPOMAaTH/IBI.
[utonornyeckue OCHOBBI PA3MHOKEHUS M WHIUBUAYAJHHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. IIpoueccsl, nmpoucxoasmue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii cMBICII MUTO3a

@dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecroyioe U moyioBoe. Buapl Gecronoro
Pa3sMHOXCHHUS: JICJICHUE HAJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOXKCHHE. HckyccrBeHHOE

KJIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAUYCHUC AJId CCIICKIIMU

53

54

5.5

[TonoBoe pa3MHOXKEHUE, €T0 OTINYHUS OT OECIOIOorO.
Meito3. Craguu meiosza. IIporeccel, mpoucxonsiiye Ha CTaausx Meio3a.
IloBenenne xpomocom B menose. Kpoccunrosep. buosorndyeckuii cMmbici u

3HaYEeHNE MEN03a

I'ameTorenes — mpoiecc 0Opa30BaHUS MOJOBBIX KIETOK Yy JKUBOTHBIX.
[TosnoBbie 3Kenme3bl: CEMEHHHMKM W sM4HUKH. OOpa3zoBaHUE U pPa3BUTHE
MIOJIOBBIX KJIETOK — TraMeT (CIEepMaTo30Mj, SIHIEeKIeTKa) — CepMaToreHes u
ooreHe3. OCOOEHHOCTH CTpOeHMs SHIEKIETOK M  CHEpMAaTO30HIOB.

OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHes

WunuBuayanbHOe  pa3BuTuHe  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(omOpuorene3). Ortambl SMOPUOHAIBHOTO PAa3BUTHS Y  TMMO3BOHOYHBIX
KUBOTHBIX: JApoOJeHHe, ractpyisauus, opraHoreHe3. [loctamOGpuoHanbHOE
pa3BuTHe. TuIBl MOCTAIMOPHOHAIBHOTO PpA3BUTHUSA: MpPSAMOE, HEMpsIMoe
(MuunHOYHOE). BrnmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (HaKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Pocrt m pasButme pacrenmii. OHTOreHE3 LBETKOBOTO PACTEHUS: CTPOCHHE

CCMCHH, CTAAUUN PA3BUTHUA

HacneacTBeHHOCTh M U3MEHUUBOCTD OpTraHHu3MOB



6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
pocCUICKHMX U 3apyOeXHBIX YUEHBIX B pa3BUTHE F€HETUKU. MEeTOo bl FeHETUKU
(ruOpuI0JIOTNYECKUN, IIMTOT€HETUYECKHHM, MOJEKYJISIPHO-T€HETUYECKH).
OcCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIVBaHUN

6.2

6.3

3aKOHOMEPHOCTH HacCJeI0OBaHUs NPU3HAKOB, yCTaHOBIEHHbIE I'. Menaenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosneHus. [lpaBuiio noMuHUpOBaHUSA. 3aKOH PACIIEIJICHUS HPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpugHoe  ckpemyBaHue. 3aKOH  HE3aBUCHMOIO  HAcCJIeOBaHUS
IIPHU3HAKOB. ]_[I/ITOFGHCTI/I‘-IGCKI/IG OCHOBBHI I[I/II‘I/I6pI/II[HOFO CKpCIIMBAaHMA.
AHanu3upyroliee — ckpeuuBaHue.  Mcmonb3oBaHHE — aHAJIUM3HPYIOLIETO

CKpCIIUMBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HaclemoBaHMe TIpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapyleHue cremieHuss TI'eHOB B
pe3ysibTaTe KpPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS HACJICICTBEHHOCTH.
['eneT4eckre KapThI.

I'enetuka mona. XpoMOCOMHOE ompejeNieHHue mojia. AYyTOCOMBI M TOJIOBBIE
XpoMocOoMBI. ['OMOTaMeTHbIC U TeTeporaMeTHble OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITIOJIOM

6.4

N3MeHunBOCTh. BHbl M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBCHHAS.
Pone cpenpl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XAapaKTEPUCTHUKA
MOAU(PHUKAIIMOHHON W3MEHYMBOCTU. BapualmoHHBIN psSag M BapHallMOHHAs
kpuBasi. Hopma peaknum mnpusHaka. KonaudecTBEHHblE M KaueCTBEHHbBIE
MpU3HAKK U WX HopMa peaknuu. CBoiicTBa  MOIU(MDUKAIMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBennast, WM Te€HOTHIIMYECKas, W3MEHUYMBOCThL. KoMmOMHaTHBHas
W3MEHYMBOCTh. Mei03 W TOJOBOM TpPOIECC — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalioHHAas HM3MEHYMBOCTh. Kiaccudukanus MyTaiuii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacToTa H NOPUYUHBI MYyTalUu.
MyTtarensnsie (pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJIEICTBEHHOU

n3menunBoctu H.M. BaBniosa

6.6

I'eneruxka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbI TEHETHUKHU
YeJoBeKa: re€HEeaJOrHYeCKUi, OJIM3HEIIOBHIH, LUTOT€HETUYECKUH,
OMOXMMHYECKUN, MOJEKYIsIpHO-TeHeTudeckuil. COBpeMEHHOE OIpe/ieicHIe
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM UHCJIC
¢ momoeto [11[P-ananuza. HacneactBennblie 3a00eBaHms 4eI0OBEKA: TCHHBIS

Oone3Hu, OONE3HM €  HACIEACTBEHHOW  MpPeIpacoiioKEHHOCTHIO,



XpoMocoMHbIe  Oone3nu. Comarhyeckue W TEeHEpaTUBHBIE MYTallUH.
[IpuHnunel 310poBOro o0Opa3a >KU3HM, JUATHOCTUKU, MNPOPUIAKTUKU U
JIeYeHUs TE€HETUYECKUX 0ose3Hel. Menuko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIULIMHCKON T'€HETUKH B IIPEIOTBPALLEHUH U

JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM UeIOBEKa

Cenexnust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi Kak HayKa U MPOIIECC. 3apOKJIEHUE CENEKIMH U JOMECTUKAIUSI.
VYuyenne H.M. BaBwioBa o0 IieHTpax NPOUCXOXKICHUS W MHOT000pasus
KyJIbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKIACHHUS AOMAIIHUX KHUBOTHBIX.
Coprt, nopoaa, mramm

CoBpeMeHHbBIE METOJIbI CeNeKIIUU. MacCOBBbI M MHAMBUIYAIbHBI OTOOPHI B
CEJIEKIIMM pacTeHUM U kuBOTHBIX. OlleHKa 3KcTepbepa. binskoponcTBeHHOE
ckpeniuBanue — UHOpUAUHT. Yncras nuHus. CKpenMBaHUe YUCTHIX JIMHUMN.
I'erepo3uc, wim rubpuaHas cwna. HepoacTBeHHOe CKpelIMBaHUE —
ayropunuur. OtnanéuHas rulpuaumszamus u e€ ycnexu. McKyccTBeHHBII
MyTareHe3 M IOJy4YeHUE MOJUILIIONIOB. JIOCTHKEHUSI CENIEKIIUU PACTEHUI,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexnosnoruss kak orpaciib NPOU3BOJCTBA. ['€HHas HWH)KEHEpHUs. DTarbl
co3nanusi pekomOuHantHoi JIHK m TpaHcrenHeix opranm3moB. Kierounas
uxkeHepus. Kierounele KynabTypbl. MUKpPOKIOHAJIBHOE pPa3MHOXKEHHE
pacrenuii. KioHMpoBaHME BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX
OpraHu3MoOB. DKoJIOTHYecKue U Thuueckue npodnembl. MO — renerndecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOITIOUOHHASA OMOJIOTUSI

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenscrBa 3BoMOLMU. [lanmeoHTONOrMUYECKHE: TMOCIEI0BATENBHOCTD
IIOABJICHUS BUJIOB B MaJIEOHTOJIOTHUECKOM JICTOIMUCH, TMEPECXOIHBIC (1)OpMI)I.
Buoreorpaduyeckue: cxoactBo u paznuuue ¢dayH U (GIop MaTEepUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M Paziuyusi SMOPHOHOB DPa3HBIX
BUJOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,

AHAJIOTUYHBIC, PYAUMCECHTAPHEBIC OprasHebl, aTaBHU3MBbI. Moxn CKYJIAAPHO-



1.2

OMOXUMHUYECKUE: CXOACTBO MCEXaHU3MOB HAaACICACTBCHHOCTH M OCHOBHBIX

MeTabOoIMYECKUX MyTell y BCEX OpraHu3MOB

OpomouronHass Tteopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUSA
JapBuHU3MA. J[BHKYIIME CHIIBI 3BOJIONMU BUAOB 10 [lapBuHYy (M30BITOYHOE
pPa3MHOYKEHHUE npu OTPAaHUYCHHOCTH pecypcoB, HeonpeaenéHHas

M3MEHUYUBOCTb, 00pH0A 3a CyIIECTBOBAHUE, ECTECTBEHHBIA 0TOOD)

1.3

Cunrerndeckass teopus HBomoiuu (CTD) u OCHOBHBIE €€ TOJOKCHHS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOITIOLIMU

1.4

1.5

JBmwxymue cuibl ((hakTophl) BOIIONUN BUAOB B NpHpoje. MyTallMOHHBIH
npolecc U KOMOMHATUBHAS W3MEHYMBOCTb. [loNysIsIliMOHHbBIE BOJIHBI U Apeid
reHoB. M3zomsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBiIsIOIIMNA
daxrop 3BosoH. POpMBI €CTECTBEHHOI0 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3yjbTaT 3Bojtouuu. llpumepst
npucnoco0IeHnit y opranu3MoB. ApoMop(o3bl U UIAH0aAaNTAlUH.

Bun wu  BumooOpasoBanme. Kpurepum Buma. OcHOBHbIE  (HOPMBI

BI/II[OO6p330BaHI/I$IZ reorpaquecxoe, 3KOJOIH4Y€CKOC

MaKpOBBOJ'II-OI_[I/IH. cDO}’)M]&»I 3BOJIIOUH: (bHJ'IeTI/I‘leCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumocTs 3BooLnn

Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

2.1

2.2

JloHayuHble TIPEICTaBICHHS O 3apOXACHUM >KU3HH. HaydHble runoressl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOuMoreHe3 W MaHcHepMus. XUMHUYecKas
HBOJIIOLIMS. DKCHEPUMEHTAIbHOE TOATBEPKACHUE XHUMHUYECKOH 3BOJIOLUU.
HauanbHble sTansl 6uonornyeckoi spomonuu. 'nnoreza PHK-mupa. Ilepoie
KIETKM M uX 2Bomonus. @DopMupoBaHHE OCHOBHBIX TIPYyII IKUBBIX

OpTraHHu3MOB

PazButue xu3Hu Ha 3emiie 1o spam W nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mnepuoabl: KeMOpHUICKHIHA,
OPIOBUKCKHI, CHIIyPUHCKUH, JEBOHCKUW, KAMEHHOYTOJIbHBIM, TEPMCKHU.
Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHozolickass d2pa W €€ Tepuoapl: MAJEOr€HOBbI, HEOTCHOBBIN,
AQHTPOIIOIC€HOBBIM. XapaKTepUCTUKA KIUMara U TE€OJOTMYECKHUX IIPOLIECCOB.
OCHOBHBIE JTambl 3BOJIOLMM  PACTUTEIBHOTO M KUBOTHOTO  MUDA.
Apomopdo3bl y pacTeHUN U KHUBOTHBIX. [losiBIEeHUE, paclBeT U BHIMHpAHHE

TPYIII )KUBBIX OPraHU3MOB



2.3
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Cucrema OpraHnu4eCKOoro Mmupa KakK OTpPaXCHUC 3SBOJIIOLUHA. OcHOBHEBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

DBOJIOIUS YeloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTHe mpenctaBieHuit o
MPOUCXOKICHUH 4enoBeKa. MeTonbl u3ydyeHus: antpornorenesa. CxoJlcrea u
pa3ianuurs 4eloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeIIOBEKa.

JBuxymme cuisl (hakTopsl) aHTpornoreHe3a. HacneacrBeHHass HK3MEHYUBOCTh
1 €CTEeCTBEHHBINH 0TOOp. OOIIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPY UM

TpY/Zla, MBIIICHUE, PEYb

2.5

OcHOBHBIE CTaAMM U BETBU JBOJIIOLUHU YEJIOBEKA: aBCTpaJIONUTEKH, YemoBek
yMenslid, YenoBek mnpsaMoxomsauui, YenoBek HeaHaepTaabCkuii, YemoBek
pasyMHbli. Haxo/1k1 HCKOMaeMbIX OCTAaHKOB, BpEMsI CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYIHs

2.6

UenoBeueckre  pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUAHAS
(eBpasmiickas), HErpo-aBCTpaJOUAHAs (IKBATOpUANIbHAsS), MOHIOJOUIHAS
(a3uaTcko-aMepuKkaHckas). YepTbl MTPHUCHOCOOJICHHOCTH TPEICTaBUTENICH
YeJIOBEYECKHX PAaC K YCJIOBUSIM CYNIECTBOBaHMS. EJIMHCTBO YEIIOBEUECKUX

pac. Kputuka pacuzma

OpranusMsbl 1 OKpy’Karolias cpeaa

3.1

3.2

3.3

DKoJorusl Kak Hayka. 3aJaud U pa3zelibl 3KOJIOrMH. MeTo bl IKOJIOIHUECKUX
UCCIIEIOBaHUM.  DKoJormueckoe  MupoBo33peHue. Cpenpl  oOuTaHus
OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3/IyIIIHAS, TMOYBEHHAs,

BHYTPHUOPIraHU3MCHHAA

Oxonorudeckue ¢akropel. Krmaccudukamus sxomorudeckux (PakTOpOB:
abuoTnyeckue, OMOTUYECKUE U aHTPOMOTreHHbIe. J[eMCTBHE IKOJIOTHYECKUX
(bakTOpOB Ha OPraHU3MBI

AOuoTtudeckue (akTophl: CBET, TEMIEpATypa, BIAKHOCTh. DOTONMEPHOIU3M.
[TpucniocoOnenus OpraHU3MOB K JIEHCTBUIO aOMOTHYECKHX (HaKTOPOB.

buonornueckue puTMbl

34

buoTtnueckue gpakropsl. Buasl OnoTnyecknx B3aMMOAEHCTBHM: KOHKYpPEHIUS,
XHUIIHUYECTBO, Mapa3uTH3M, MYyTyallu3M, KOMMEHCATu3M (HaxJIeOHUYEeCTBO,
KBapTUPAHTCTBO), aMeHCalu3M, HelTpanu3sM. 3HaueHHe OHOTHYECKHX
B3aUMOJCUCTBUM Ul  CYLIECTBOBAHHUA  OPraHU3MOB B  IPUPOJHBIX

€000IIIeCTBAX

3.5

DKOJIOTHIECKHUE XAPAKTCPUCTUKU  TIOITYJIALNH. OcHOBHBIE  ITOKa3aTeJIN



4.1

nomyJrinuu: 4YucCJICHHOCTD, IJIOTHOCTh, POXKAACMOCTh, CMCPTHOCTDL, MMPUPOCT,
mMurpanys. JJnHaMuKa YUCICHHOCTH MOIYJISIIAN U €€ PeryJIsius

Coo0miecTBa U KOJIOTUYECKHE CHCTEMBI

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHMOIIEHO3a: BHIOBasd,
HpOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Bunsl-nomuHanTtel. CBs3u B

OuoleHo3e

4.2

DKOJOTHYECKHEe CHUCTeMBbl (dKocucTembl). lloHsTHe 00 »JKOocuUCTeME U
ouoreoneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIIECTB U TMOTOK SHEPIUH B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOocUCTeMbI. [IuiieBbie enu
u cerdn. OCHOBHBIE TIIOKa3aTeNM AKOCHUCTEMBI: Ouomacca, TPOTYKIIHS.
DKOJOTuYecKre MUPaMUIbL: TPOIYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOMCTBa

HKOCHCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. Cykueccus

4.3

[Ipupoansie 3xocUcTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN HIHPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMEI.
buonornueckoe M XO3AHCTBEHHOE  3HAU€HUE  arpo’KOCUCTEM U
ypOOIKOCHCTEM.

buopasnoobpa3ue kak ¢akrop ycroiunBoctu skocucrteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYyenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB U CTPyKTypa
6uocdepsl. Kuoe BemiectBo u ero ¢pyHkiuu. OcodeHHocTH Guocepbl Kak
r1100anbHOM 3KOCcHCTEeMBI. J[MHaMUYecKkoe paBHOBECHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTs! BemecTB 1 OMOr€OXMMHUYECKHE IIUKIIBI 3JIE€MEHTOB

(yrnepona, azota). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B 6mochepe 3emiau. AHTpOINIOTeHHbIE U3MEHEHHUs B Onocdepe.
I'moGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.
OcHOBa palMOHATBHOTO YIPABICHUS NPUPOJHBIMH pecypcaMd U HUX

UCIOJIb30BaHue. JlocTukeHus: OMOJIOTMH U OXpaHa MPUPO/IbI
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