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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJACPKAHUS Y4eOHOro IMpeameTa
«buonorusi» coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COolIepKaHUs, pE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6bpazoBanus B Poccuiickoit dDepeparuu, a Takke IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSIM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aaé€rT MpeICTaBICHHE O Mensix, o0 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeieiieHue 1o paszieraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHs yUeOHOro mMaTepuaia ¢ yu€Tom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHHM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIbHOU
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOTr0 00pa30BaHMSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
IOPUHLMII TPEEMCTBEHHOCTH B HU3y4YeHHUU Ouosioruu, Onarogaps ueMy B He
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GOpMHpPOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpYXalolleld MPUPOJHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUM B MOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4HKcie: NPOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW AESTENBHOCTH YEJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro npenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00ecIeueHus



YCIOBUH ISl PEIICHUsI OJJHOM U3 aKTyalbHBIX 3ajau IIKOJIHHOTO OHOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpPOBAHUE Yy OOYYAIONIUXCS TMPEACTABICHUA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TI'PaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHoro oobpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6uosornn oOecreynBaeT yciaoBus Uisl (pOpMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIC B IMOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  TyMaHW3alUU
OMOJIOrMYeCcKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUs Y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus Kkak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
st (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIEIOBAHMUIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OLICHKH IMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B (OpPMUPOBAHMM COBPEMEHHOM HAy4dyHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW MPUPOIBI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie ¥ NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHusi ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCcTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BemlecTB B KkieTke. [loanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHHMsI MpOoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Inazmarnueckas memOpana, e€ ceoictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TIUIACTUIBL.
[Ipoucxoxienrne MUTOXOHJpUM W TiacTud. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sapa: saepHas o0oJ0vKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCrOpPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKHUBOM
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes Oenka», « CTpoeHne MOJIEKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJi IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTECHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
ONHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTe3. XEeMOCUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ PeKkTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanust reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amMuHOKHUCIOT. Ponbk pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Mictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutaHusy, «Merabonusmy, «MUTOXOHAPUSD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nuki Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHU/YAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHplii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIBI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, mpoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiioz. Cranuun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSIMOE, HempsiMmoe (JIMYuMHOYHOE). BnusHue



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

Poct u pazButue pacteHuil. OHTOreHE3 I[BETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

OOopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOIIUTAIOIIETOY, «SHleKIIeTKa MJeKonuTaroero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpEnaparax».

JlaGoparopuas pab6ora Ne 4. «M3yueHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
1 SMOPHOJIOTHH B CTAHOBJICHMM TEHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJI0BAHUS MPU3HAKOB, yCTaHOBJIEHHbIC . MeHenem.
MonorubpuiHOe CKpelldBaHUEe. 3aKOH €JIWHO0-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCUMOTO  HACIIeIOBAHMS
npu3HakoB.  lluToreHeTHMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBaHUS.
AHanu3upyrolee ckperiuBanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBaHUS
JJISL OTIPE/ICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAasi TEOpHUsI HACJIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMOCOMBI. ['oMorametrHele M reTreporaMeTHble OpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKH M HX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIeCC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaIrmoHHass M3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE OIIPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBenHnble 3a00JieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBONOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuet w cxembl:  «MOHOTHOpPUAHOE ~ CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUA, «Meiiosy,
«B3anmonencTBUEe QJUICNIBHBIX T€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHU,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHble M NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHOW W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

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

Tema 7. Centekuust opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKAIUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUHU. MacCoBbI U MHAMBUIYAJIBbHBINA OTOOPHI B
CEJICKLIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucrtas nuHus. CKpellMBaHUWE YUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rtuOpuauzauus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes |
IIOJIyYEHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTHA Kak OTpaciib NMPOU3BOACTBA. ['€HHas HMH)KEHEpus. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckre W oTtudeckue  mpoosmembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomumnonnus», «OO0beKTH OuoTexHoNOTHNY, «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOA0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035MCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHH PACTeHUHl H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHSL.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoncTBo U paznuune Gayd u GJaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHbIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI ABOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBomorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrxymue cuiibl ((paxTopbl) 3BOJIOLMKM BUAOB B Ipupojae. MyTallMOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop sBomonud. DopmMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB KakK pe3yibTaT 3BoJouud. [Ipumepst
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTAL|H.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (DuUIIeTUYECKas, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOMIOLHUU.

[IpoucxoxieHre OT HeCHelHaIN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JleMoHCTpaUm:



[Toptpetsi: K. Jlunneit, 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
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHUECKOE BUAOOOPAZOBAHUE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3aluTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIoBHOr0 MO3ra I0O3BOHOYHBIX).

buoreorpapuueckas kapra wMupa, KoJuleKuus «@DPOpMBl COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, myTtanuu GOpMbI KPbUILEB U
OKpacKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emue.

JlonaydHble TpeACTaBICHUSI O 3apOXKICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIONMSL. AOHMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKIACHUE XUMUUECKOW IBOMOIMA. HadabHbIe 3Tamnsl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX SBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO MHUpa KakK OTpakeHHe 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomoreHe3a.  HacneacTBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKUM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOUAHAsS
(a3maTtcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel u cxembl: «Bo3nukHoBeHHe CoaHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTtka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJEpTablla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTCHHUMN U
YKUBOTHBIX B KOJIJIEKIIUSX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl IKOJOTHH. MeToabl SKOJOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHMYECKHE U AaHTPOIOreHHble. JIeHCTBHE HKOJIOTUYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMON03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAuY€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeasl oOUTaHUSA
Opranu3moBy», «®@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckrne 0COOEHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Iloncu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTtBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCUCTEMBI. [lwWimeBble 1eMM W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, NPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WM TIIAPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuiiei, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemiecTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yriiepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOpaBJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenm», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKojJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOIIOTCHHBIE  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHMSI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepn»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouochepb»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoae».

O6opynoBanue: Mojaelb-anmuKamnus « TUMuYHbIe OMOIIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJIEKIIMH PACTeHUUH U
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTATOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHWE HKOJOTHMYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHWs 3HA4YEeHHs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIUYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



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

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

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€30I1acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHHME MOCIEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HaHHE IIEHHOCTH MacTepPCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaMm mpodheccCHoHATbHON e TEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKarOUIEH CPEeIbl;

OCO3HaHHUE TJI00AITBHOTO XapakTepa JKOJOTUYECKUX MpoOJIeM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUSA TP PEIICHHH TPOOJIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3MPOBAaTh HEOJIArONpPUATHBIE SKOJIOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ poJu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIIM3ALNU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHuss  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
MIPU U3YYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOIANINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mMpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHME LIEHHOCTUM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OWOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHbIC TMOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeUNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHUE,  WU3MEpPEHHUE, OKCIEPUMEHT U  APYTrux),
YHUBEpCAJIbHbIE y4eOHbIC JAeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMUM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

MetanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NeCTBUSIMM:

1) 6a3oBbIe JIOrHUeCcKHE TeHCTBUA:

CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHM S, Ki1acCu(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHSTUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHE TOHATUA ISl OOBSICHEHUS (DAKTOB U SIBICHUI
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui IIpeICTaBIICHUS
CYUIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TTPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apTYMEHTHI JIJIs JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOca CPEeICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjlaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JIOITYCKAOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHHKAX WH(MOpMAIuu (TEKCTe Yy4eOHOTOo
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pAclO3HAaBaHWSA W 3alIUTHl  WHOOpMAIUH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaeHue YHHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX NEUCTBHHN C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTABJISITh IUIAH JCHUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HWIEU C TO3ULHAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

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

CaMOCTOATENIbHO COCTABJISITh IUUIaH PEIICHHS NpoOJiieMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATb PUCKHM WU CBOEBPEMEHHO IIPUHUMATh DPELIEHUS IO HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JpPYTUX IpU AaHAJIW3€ pPE3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuueckue ais yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTHh 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME DPACKpbIBaTh COJAEpKAHUE OUOJIOTMYECKUX TEPMHMHOB M TOHSATHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BeIIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI ), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKJIEHUS KyJIbTypHbIX pacTteHuilt H. . BaBuioBa), onpeaensaTe rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOIEHUE U
OMMCAHHE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMUBUAYAJbHOTO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYECHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOI0IEHUSI HOPM IPAaMOTHOTO TOBEJCHUS B OKPY>KaIOIIei
IPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpPEUIMBAHUE, CIEIUICHHOE HAcJIeIOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHU/IHOTO CKpEIIMBaHMsI JIJIsl MpeICKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHYECKU OLEHUBaTh U HHTEPHIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-MOMYJISIPHbIE
MaTepHuaibl), 3TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALKSA, TeHO(OH, 3BOIIOLMS, ABIKYIINUE CHIIBI ((PAaKTOPBI) IBOJIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJAUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBBS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEPXKAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TOMYIISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geioB U TeEM nmudpoBbIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
buonorus kak Hayka 2
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
XK 6 1
HSHCACATCILHOCTD KICTKH https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 | bubmmoteka IIOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3mMoB. OCHOBBI 3 1 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
1 HcTopust 3BOTIONNMOHHBIX YUEHUH 4 1 buGnuorexa [IOK
p I yd https://m.edsoo.ru/7f41cc74
2 CoOBpEMEHHOE DBOJIIOLIMOHHOE YUEHHE 9 1 Bubmiorexa HOK
P H ya https://m.edsoo.ru/7f41cc74
3 [IpoucxoxaeHue >Kku3Hu Ha 3emIie 3 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 I1 4
POHCXOMICHHE FCToBeka https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
5 D 12 1
KocucTema https://m.edsoo.ru/7f41cc74
6 PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo1bl TO3HAHUS JKUBOU TPUPOJIBI 1 bubmorexa LHOK
A PHPOAL: https://m.edsoo.ru/863e6122
3 buosiornueckue cucremsl, MPOUECCHI | bubnuorexa [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona u | bubmuorexa [JOK
MUHEpAIbHBIE COIU https://m.edsoo.ru/863e674¢
b K
5 benku. Coctas u crpoeHue 0eKoB 1 nomorexa LO

https://m.eds00.ru/863e6b72

depMeHThI — OMOJIOTHYECKHE
KaTanuzaropsl. JlaboparopHast

6 pabora Ne 1 «M3yuenue 1 0.5 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ’ https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»

bubmuorexa [JOK
7 v I 1
[ICBOBL. HITHE https:/m.edsoo.ru/8636870
8 Hyxknennoseie kucinotel. AT® 1 bubmorexa [JOK

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




I/ICTOPI/ISI U METOAbI U3YYCHHA

bu6mmoreka [IOK

? kiieTku. Kierounas reopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBas
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0,5 https://m.edso0.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTIMCaHUEC»
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0JIM3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocuuTes. XemocHHTes https://m.edsoo.ru/863e7c¢98
. bubmuorexa [JOK
14 OHepreTHiccKui 0bmen https://m.edsoo.ru/863e7aae
15 JKu3HeHHBIN UK KIeTKH. Jlenenue bubmuorexa [JOK
KJIETKH. MUTO3. https://m.edsoo.ru/863e7dc4
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTpUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpancsmst — duocunres benxa https://m.edsoo.ru/863e796e
13 Hexknerounsie hopmbl :kU3HH — bubnnorexka [JOK
BHPYCBI https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

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




bu6mmoreka [IOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.

)1 Jlaboparopuas pabota Ne 3 | bubnmoreka [JOK
«3yueHne CTpOECHHS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTIpenapaTax»

2 NunuBuayansHOE pa3BuTHE bubnuoreka [IOK
OpPraHu3MoB https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka o bubnuoreka [IOK
HACJICACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HaCJIeA0BaHUS

24 MpHU3HAKOB. MoHOrHOpHIHOE bubmorexa HOK

P ‘ prA https://m.eds00.ru/863e8878
CKpELIMBaHUE

WTMOPUIHOE CKpEINBAHUE. 3aKOH

25 JP:I[e?;aBI/II:():I/IMOFO HE?CJ'IG OBaHMA bubnmorera [TOK
a https://m.edsoo.ru/863e89a4

MIPU3HAKOB
ClerieHHO€e HaclIeI0BaHUE
npu3HakoB. JlaboparopHas pabota

26 No 4 «M3yuenune pe3ynbTaToB 0.5 bubmuorexa [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ’ https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIpENnapaTax»

7 I'ewetnka mmosna. Hacinenosaunue bubmuorexa [JOK
NPU3HAKOB, CLETUIEHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HenacneacTsenHas

bubmuoreka [JOK
28 U3MEHYMBOCTh. JlabopaTopHast 0,5

paborta Ne 5. 3yuenue

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




MOJIU(PHUKALMOHHON U3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psifa U
BAapUALIMOHHON KPUBO»

29 HacnencrBenHass U3MEHUUBOCTD. | bubmuorexa [JOK
JlaGopaTtopHnas pabota https://m.edsoo.ru/863e8efe
bubnmoreka [JOK
30 Perteritia viexoneia ! https://m.edsogru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 Teme «HacnencTBeHHOCTE U 1
U3MEHYMBOCTH OPTaHU3MOBY
bubnuorexa [JOK
32 (CenIeRUI Kak Hayka i Mporece ! https://m.edsogru/863e9214
13 MeTojbl U IOCTHKEHUS CeJICKIINHU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214
34 buoTtexHonorus Kak oTpacib | bubnnoreka [JOK
IIPOU3BOACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
aTra nudpoBbIe
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckue A op
Bcero p P u3ydyeHusi  odpa3oBaTesIbHbIE
padoTsl padoThI pecypenI
| PazButue Gmosioruu B 10JapBUHCKUI | Bu6muorexa LIOK
HICPUOA https://m.edsoo.ru/863ea20e
) DomonuonHas Teopus XK. Bb.Jlamapka 1 brbmiorexa LIOK
https://m.edsoo.ru/863e9570
; [Ipennoceuiky BOSHUKHOBEHUS YUEHUS | Bu6moreka LIOK
Y. /lapsuna https://m.edsoo.ru/863e9cle
4 OpomtonmonHas teopus Y.JlapBuHa 1 bubmuorexa LIOK
https://m.eds00.ru/863e99c6
5 Bup, ero kpurepuu u CTpykTypa. 1 bu6morexa [HOK
https://m.edsoo.ru/863e9da4
; [Tomynsiums, Kak CTpyKTypHas 1 Bu6muorexa LIOK
CIIMHHUIIA BUIA https://m.edsoo.ru/863e9ed0
7 [Tonmynsiumsi, Kak €AUHULIA SBOJIIOIAN 1 1 but6mmoreka [IOK
https://m.edsoo.ru/863e9fde
8 @DaKTOpbI HBOIIOLUU 1 bubmorexa [HOK
https://m.edsoo.ru/863e9cle
EctectBenHbIit 0TOOpP- Ii1aBHAS
9 JBHKYILAsl CUJIA 3BOJIFOLIMU 1
10 AnanTanus OpraHu3MoB 1




bu6mmoreka [IOK

11 MuUKpO3BOTIOLMS
https://m.edsoo.ru/863ea5a6
12 Hanpagsnenus sBosironiun Butmmoreka IIOK
https://m.edsoo.ru/863eabbe
3 Jloka3aTenbCTBO MaKpO3BOJIOIUU Bu6muorexa LIOK
OpraHH9EeCKOTO MHUpa https://m.edsoo.ru/863ea8bc
4 PazBuTue npenacrabienuii o Bu6miorexa [OK
NPOHCXOKICHAN XKHU3HH Ha 3emie https://m.edsoo.ru/863ea48e
s CoBpeMeHHbIE MPEICTABICHUS O Bu6mmoreka LIOK
BOSHUKHOBCHUH JKU3HU https://m.edsoo.ru/863eac2c
16 Pa3BuTne Ku3HH Ha 3emie bubnnorexa LIOK
https://m.edsoo.ru/863ead44
17 ['unoTe3sl MPOUCXO0KACHUS YETOBEKA
" TTonoxeHue degoBeKa B CHCTEME Bu6muorexa LIOK
KHBOTHOT'O MHpa https://m.edsoo.ru/863caca?
19 OBOIIOLUS YEeI0OBEKA
20 UYenoBeyeckue pacsl
. OpranmusM u cpena. IKOJIOTHIECKIE Bu6mnorexa [OK
akTops! https://m.edsoo.ru/863eafec
o) A6uotnueckue HaKTOPhI Cpebl brbmorexa LIOK
https://m.edsoo.ru/863eb10e
23 Brotnyeckue GpaKTophl CpeIbl brbmorexa LIOK

https://m.edsoo.ru/863eb348




CTpyKTypa 5KOCHCTEM

24 1
[Tumeskie cBsi3u. KpyroBopoT BemiecTs BuGiuorexa [IOK
25 1 IMOTOK SHEPIIN B SKOCHCTCMAX ! https://m.edsoo.ru/863eb46a
26 VY CTOMYMBOCTD U TMHAMHKA 3KOCHCTEM 1 Bubmnorexa LIOK
https://m.edsoo.ru/863eb46a
27 Pa3noo6pasue sKocHcTeM 1 brbmiorexa LIOK
https://m.edsoo.ru/863eb5fa
78 Buocdepa - rmodbanpHast sKOCHCTEMA 1
3aKOHOMEPHOCTH CYIIECTBOBAHUS
29 ounocdepsl 1
30 Buocdepa u yenosex 1 brbmiorexa [IOK
https://m.edsoo.ru/863ebbSe
. I'moGanbHBIE aHTPONIOTEHHbBIE | Bu6muotexa LIOK
M3MEHEHHS B Ornocdepe https://m.edsoo.ru/863ebd 16
[IyTu pemieHust 3KOJIOTUYECKUX
32 npobiem 1
33 PesepBHOE BpeMs 1 Brbmorexa [IOK
https://m.edsoo.ru/863ebale
34 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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