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HHOACHUTEJIbBHAA 3AIINCKA

[Ipu pa3zpaboTke MpOrpaMMbl MO OHOJIOTHH TEOPETUYECKYI0O OCHOBY JJISi OTpEACIICHUS
MOAXOJIOB K (OPMHUPOBAHUIO COJIEpKaHUsT y4eOHOTO mpeamera «BHOJOTHS» COCTABHIIM:
koHuentyanpHble nojoxkeHuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, CONEpIKaHus,
pe3yibTaToB OOyUeHUsST W TPEOOBAHWI K YPOBHIO IOJTOTOBKH BBHIITYCKHHUKOB, IOJIOXEHHS 00
o0IMX MENSIX M MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMECHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmrero obpazoBanust B Poccuiickoit deepannn, a TakKe MOJIOKEHUS O crienudrke OMOIOTHH,
e 3HAYCHWW B TIO3HAHWH XUBOW TMPHUPOJBI M OOECIEYCHWU CYIICCTBOBAHUS YEJIOBEUYECKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OTIPEICICHBI OCHOBHBIE (DYHKITUU MPOTPAMMEBI
1o OMOJIOTHUH U €€ CTPYKTYpa.

[Tporpamma no Guostorun Aa€T MpencTaBIeHUE O 1eNsX, 00 00IIel cTpaTeruu 00ydeHus,
BOCITUTAHHWS W Pa3BUTHA OOYYAIOIIUXCS CpeICcTBAaMH ydeOHOTO TmpenaMera «buomorusy,
ompeseNsseT 00s3aTeNIbHOS TPEAMETHOE COJICP)KaHUE, €ro CTPYKTYpY, pachpesesieHue IIo
paszeraM W TeMaM, PEKOMEHJIYeMYIO IOCIIeIOBATeIbHOCTh M3yYeHHUS y4eOHOT0 Marepuayia ¢
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3EH, JIOTHKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONTUXCsl.

B mporpamme mo OHOJIOTHM TakXe€ YUUTHIBAIOTCS TpeOOBaHUA K IJIAHHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEeIMETHbIM pe3yiapTaTaM oOy4deHHs B (OpMUPOBAHUU
OCHOBHBIX BHJIOB YU€OHO-TI03HABATEIbHON JIEATEIbHOCTH/Y4eOHBIX NEHCTBUN 00yJarOmMXCs M0
OCBOECHHIO COJIep KaHUs OMOJIOTrHYeCKOro 00pa3oBaHusl.

B nporpamme mo 6uosiorum (10—11 kmaccel, 6a30BbIl yPOBEHb) peain30BaH MPHHIIUIT
MIPEEeMCTBEHHOCTH B H3y4YeHUU Ouosioruu, Omaromapss 4emy B HeW MNpocMaTpuBaeTCs
HaIpPaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, I[EHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, DKOJOTHYECKOTO  MBILIUICHHUS,
MPEJICTAaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOILIEHHEM K OKpYKarouei
npupoaHoit cpexne. llosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONIOTMYECKUX TEOpHUH, a TaKkKe
3HAHWUN O CTPOEHUHM >KMBBIX CHCTEM Pa3HOTO PAHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHM YAENEHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYECHHBIX
3HAHWI B IOBCETHEBHOM XKU3HU JJIsl PEIICHUs MPUKIAIHBIX 33/1a4, B TOM YHCIE: TPO(UIaKTHKA
HACJIEJICTBEHHBIX  3a00JIEBaHUN  4YENOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTUPOBAHMS,
000CHOBAaHHUS HKOJIOTUYECKHU IIETIECO00pPA3HOTO MOBEACHHS B OKPY)KAOIIEH MPUPOIHON cpene,
aHallM3a BIMSHUS XO3SWCTBEHHOW [EATENIBHOCTH 4YeJIOBEKa HAa COCTOSIHHE MPUPOIHBIX H

HCKYCCTBCHHBIX 3KOCHUCTCM. Ycunenue BHUMaHUS K HpHKJIa,[[HOf/'I HaIlpaBJICHHOCTH y‘-IeGHOFO



npenMera «bHONOTHS MPOAUKTOBAHO HEOOXOIUMOCTBHIO OOCCIICUCHHS YCIOBUHN JUTSl pEIICHUs
OJIHOM M3 aKTyaJdbHBIX 33]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPAs MpeIroaraet
dbopMHupOBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTHPOBATHCS K M3MEHEHHSIM JHHAMHYHO
Pa3BHBAIOIICTOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe mecto. OHa
obecrieunBaecT (GOpMUPOBAaHUE y OOYYAIONIUXCSA NPEJACTABICHUNH O HAyYHOW KapTUHE MHPA,
pacmupsieT 1 00001aeT 3HAHUS O )KHBOU MPUPOEC, €€ OTIIMUUTEIBHBIX MPU3HAKAX — YPOBHEBOU
OpraHW3alliil W DBOJIONWU, CO3MaET YCIIOBHS IS IO3HAHUS 3aKOHOB JKHUBOW TPUPOJIHI,
dbopmupoBaHus (yHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3/JI0POBOrO0 U Oe3omacHoro obpasa
KU3HHU, IKOJIOTUICCKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU IPHPOJIC U YETIOBEKY.

Bonpiioe 3HavyeHWe OWOJIOTHST WMEET TakKe IS PEIICHHS BOCHHUTATEIBHBIX H
Pa3BUBAIOIINX 3371a4 CPeAHETO 00Iero oopazoBanusi, colMain3anuu odoydarommxcs. 3yuenue
OHMOJIOTHH oOecrnieunBaeT YCIIOBUS TUTS (hopMupoBaHUS WHTEJUICKTYJTbHBIX,
KOMMYHHKAITHOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, ICTETHYECKON KYIBTYpPHI, CIIOCOOCTBYET
WHTETPAIUN OMOJIOTMYECKUX 3HAHWUH C TPEJCTABIICHUSAMH W3 JIPYTHX YUEOHBIX TPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. Ha3BaHHbIE MM0JI0KEHUS O TPeJHA3HAYEHUH Y4eOHOTO
npenMera «buosnorus» cocTaBHIM OCHOBY J[UIsl OIpENEeNeHHs MOAXOJOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO COJIEPKAaHUS, IPEICTABICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

Ot60p comepxanusi yaeOHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTypOCOOOPa3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIrecs JOKHbI
OCBOWTH 3HAHUS U YMEHHS, 3HaYMMbIe JUIs (opMUpoBaHus OoOIIeH KyIbTyphl, ONpEAESIONIne
aJIecKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalouleil MpHpoAHOIl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTesbHOCTH. Oco0oe MECTO B ATOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJEP)KaHUSA, KOTOpHIE CIIY)KaT OCHOBOM [uisi  (OpMHUpPOBaHUS
MPEJICTABJICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTMHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JTMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allMU OMOJIOrMYeCKOro 00pa3oBaHHUsL.

CtpykTypupoBaHHE CoOJiep>KaHusl yueOHOro MaTepuana B IPOrpaMMe IO OHOJOTUU
OCYILIECTBIIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIBHBIX OCOOEHHOCTSAX
KUBOM TPUPOIBI, O €€ YpOBHEBOI OpraHM3alMd U SBOJIONUU. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHOTO npeaMera «bHonorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeToabl HAy4HOTO MO3HaHUY, «KieTka kak OuoioruyecKkas cCucTeMa,
«Opranusm Kak Ouoyiornueckas cuctema», «CucremMa U MHOTOOOpa3ue OpraHUuYecKOro MUpay,

«3BOJ’IIOI_[I/I$I JKUBOH npupoas», «DKOCHCTEMbBI B IpUCymuec UM 3aKOHOMECPHOCTU.



Henp m3yuenust yueOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE — OBJAJICHHE
00y4aromuMHUCs 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJIBHOW OpraHu3allid KHUBBIX CHCTEM
Pa3HOro paHra u npuoOpeTeHrne YMEHUN UCIOJIb30BaTh STU 3HAHUS JJIs TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUU 0OBEKTOB JKMBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctxenne uenu usydeHus ydyeOHoro mnpenmera «buosorusi» Ha 0a30BOM YpOBHE
o0ecrieynBaeTCsl PEIICHUEM CIIEAYIONUX 3a1ay:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl 3HAHHH O OWOJIOTUYECKUX TEOPHUAX, YUYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIIOTEe3aX, MpaBWiaxX, CIY)KalllUX OCHOBOW s (OpMUPOBAHUS
MIPE/ICTAaBICHU O EeCTECTBEHHO-HAy4YHOM KapTHHE MHpa, O METOJaX HAay4YHOIO MO3HaHUS,
CTPOEHUHM, MHOTOOOpa3sMH U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHu3allvy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

(dopmupoBaHre y OOy4aroUIUXCsS MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOIMH HAay4YHBIX B3IJISOB,
ueH U MoAX0I0B K MU3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOOydarommuxcsi oOmell KylnbTypbl, (YHKIHOHAIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MUpa >KMBOW NMPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTIBITA, MTOTYYEHHBIX TPH U3YYEHUH OUOJIOTHH;

(dhopmupoBaHHEe y OOy4aIOUIUXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHUECKHX
3HAHUM B TMPAKTUYECKON JESATENbHOCTH YeNOBEeKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI YEJIOBEKOM >KHUBOM MPUPOJIBL,
HE00X0IMMOCTH OEpEeKHOTO OTHOLICHHS K HeW, COOMIOICHUS STHUYECKUX HOPM TpU MPOBEACHUU
OMOJIOTMYECKHX HCCIIEI0BAHMUIA;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUISl TOBBILIEHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B MOBCEIHEBHOM >KWU3HU JUIS OLEHKHU
MOCJIEJICTBUI CBOEH JEATEIBbHOCTH IO OTHOIICHHUIO K OKpYXalolied cpene, cCOOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHUE U COOIOIEHUE Mep TPODUIAKTHUKU 3a00JIeBaHUH.

B cucteme cpennero o6miero oopasoBanus «buosorusy, nzyyaemas Ha 6a30BOM ypOBHE,
SABIISAETCA 00s3aTeIbHBIM Y4Y€OHBIM MIPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 0O0NacTH
«EcTecTBEHHO-HAyYHBIE IPEIMETHI.

Jlnst nu3yueHust 6nosioruu Ha 0a30BOM YPOBHE CpeTHEro o0Iero oOpa3oBaHUsl OTBOIUTCS

68 gacos: B 10 kimacce — 34 yaca (1 yac B Henenmio), B 11 kimacce — 34 gaca (1 yac B HECIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHMU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYrUMU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHOM HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo bl TO3HAHUS )KUBOW MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OIMCAHNUE, U3MEPEHHUE,
KJIacCU(pUKaLus, MOJIEIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u ®@. Kpuk.

Tabmuib! U cxeMbl: «MeTo1bl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U IpaKTHYeCKHe PadOThI:

[Ipaktnueckas pabora Ne 1. «Mcmonb3oBaHMe pa3iMYHBIX METOJIOB MpPU U3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBwie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omosioruu. OTIWYue >KUBBIX
CUCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiictBa OuocucTteM U HX pa3HooOpasue. YPOBHU OpraHu3aluu OHOCUCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBI.

JdemoncTpaumnu:

Tabmuipsl 1 cxembl: «OCHOBHBIE TNMPU3HAKU KU3HU», «YPOBHU OPraHU3allUd >KUBOUN
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMUYeCKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKH.  XUMHUYECKHME  3JIEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3JI€MEHTHI. Bo/ia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMKU BOABl U MHUHEpAIbHBIX BellecTB B KieTke. lloanep:kaHne OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHne 6enkoB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHnnmebie

M 3aMCHUMbBIC AMUHOKHUCIOTHEL. AMMHOKHCIOTHBIA COCTaB. YPOBHI/I CTPYKTYPEI OcIKOBOM



MOJIEKYNbl (II€pBUYHAs, BTOpUYHAs, TPETUYHAsI M UYETBEPTUUHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronorudeckue QyHKIUU OEITKOB.

@depMeHTbl — OuosorHueckue Karanu3atopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  crenuduuHoct.  Kodepmentsl. Butamuubsl.  Omimumst  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpPOB.

VYraeBompl: MOHOCaxapuabl (TJIIOKO3a, pubo3a M J1e30KCcUpu003a), TUcaxapHbl
(caxapo3a, nakTo3a) M TMOJUcCaxapuabsl (Kpaxmal, TJMKOIeH, IeJUTioJio3a). buonorudeckue
(GYHKIMM YTIIEBOJOB.

Jlununel: Tpuraunepuasl, ¢ochommnuael, crepouabl. I['mapodunbHO-ruAPooOHEIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YII€BOAOB, OEJIKOB M JIMIUJOB Kak
MCTOYHUKOB SHEPIHH.

Hyxnennossie kucnoter: JIHK n PHK. HykieoTnasl — MOHOMEpPBI HyKIEMHOBBIX KUCIIOT.
Crpoenue u ¢ynkuun JIHK. Crpoenne u ¢ynxuuum PHK. Bunet PHK. AT®: crpoenue u
(GyHKIHH.

[uronorusa — Hayka o kiuertke. KinertouHnass Teopust — nmpuMep B3aWMOJEHCTBHS HIEH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUYEeHHUS KIETKH.

Knetka kak nenoctHas xuBas cucrema. O01Ire nmpu3Haky KJIETOK: 3aMKHYTasl HapyKHast
MemOpana, mosiekyibl JJHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.

Tunel KJIETOK: »yKapHOTHYeCKass W mpokapuotuueckas. (OcoOEHHOCTH CTpOEHUs
MpoKapuoTHIeCcKoi KieTku. Kietounas crenka 6akrepuii. CTpoeHHE dYKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIHUKC, UX (PYHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ oOpraHoUIbI.
OnnomeMmOpannbie opranou bl kietku: DIIC, anmapart ['oabmku, mu3ocombl. [loayaBTOHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJPUH, IUacTuiabl. [IpoucxokaeHne MUTOXOHAPUNA W IUIACTHI.
Buner mnactua. HememOpaHnHbie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, IEHTPUOIIH,
pECHUYKH, KIyTUKU. DyHKINUU OPraHOUI0B KIETKU. BriatoueHusl.

SAnpo — peryasTopHsliii eHTp kieTku. CTpoeHue sapa: siaepHas 000104Ka, KapuoIuiazma,
XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIETKE.

JdeMoHncTpanum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, [[x. Yorcon, ©.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Muarpammsel:  «PacnpeneneHye XUMHUYECKHX DJJEMEHTOB B  HEKUBOW IIPUPOIEY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuer u cxemsl: «llepuonnyeckass Tabmuna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «brocuHTe3 Oenkay, «Ctpoenne MoJiekyisl Oenka», «CtpoeHue gpepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CtpoeHune 3ykapuoTuuecKon
KieTkn», «CTpoeHHe MKUBOTHOM KIeTKn», «CTpoeHue pacTuTeNnbHOM KiIeTKu», «CTpoeHue
MIPOKApUOTHUECKOH KIETKN», «CTpoeHHE Apa KIETKUY, «YTIEBOABD, «JIUIUIbD).

OGopynoBaHue: CBETOBOM MHKPOCKOT, 000pyIOBaHUE ISl MPOBEACHUS HAOIOJICHUH,
U3MEpEHUH, HKCIEPUMEHTOB, MUKPOIpENapaTbl pPacTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopnast pabota No 1. «M3yueHue KaTaquTUUECKOW aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

Jlabopatopnast pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK pPACTCHHUM, >XKUBOTHBIX H
OaxkTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ZKusHenesATEJIbHOCTh KIETKH.

OOmeH BemiecTB, WIM MeTa00IM3M. AccuMuisanus (TJIaCTHYECKU OOMEH) w
TUCCUMUIISIIINS (SHEPTETHYECKHt 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTadboau3ma. Poib
3aKOHOB COXPAHEHUs BELIECTB U SHEPTUU B MIOHUMAaHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BeriecTB: aBTOTpOoHBIN U reTepoTpodHbii. Poib pepMeHTOB B 0OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TeMHOBas ¢a3bl ¢orocuHre3a. Peakuuu QoTocunTesa.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3Upyrolue OakTepuu. 3HAYeHWE XEMOCHHTe3a JJIsl JKM3HU Ha
3emuie.

DHepretuyeckuii oOMeH B  KieTke. PacuiersieHue BeUIECTB, BBIJCICHHE U
aKKyMyJIUPOBAaHHE SHEPTUU B KIIETKE. DTallbl SHepreTuueckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucimoponHoe oOkucieHME, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENbHOE
¢bochopumiposanue. DPPEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

Peakiun matpuuHoro cuHte3a. leHermueckas wuHpopmanus u JHK. Peanuzanus
reHeTHuYecKoi MHQpopMmaluu B KieTke. ['eHeTHuecKkuil KoJ U ero CBOMCTBA. TpaHCKpUIIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Guocunres Genka. Jrtansl TpaHcasnuu. KoaupoBaHue

aMHHOKHUCIIOT. Posb pubocoMm B GuocunTe3e Oernka.



Hexnerounsie ¢opmbl xu3Hum — BUpychl. Mcropusi otkpwitusi BupycoB (. W.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnu
pacTeHuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBaEMbIEe BUpycaMu. Bupyc nMMmyHoaeduinTa 4eaoBeka
(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a W HWHTETpasa.
[MpodunakTrka pacpoCcTpaHEHUSI BUPYCHBIX 3200 ICBAHHIA.

JdemoHcTpaumnu:

[optpetst: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tumbl  mmTaHus», «Mertabomusmy»,  «MUTOXOHIPUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JJHK», «Crpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenue u ku3HeHHbIM 1mka Bupyca CIIWa, OGaxrepuodaray,
«Pemmmukars JTHK».

O6opynoBanue: moaenu-ammnkanun «Y nsoenne JJHK u tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTku», Moaenb cTpykrypsl JJTHK.

Tema 5. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1k, wiM KU3HEHHBIM UK KieTku. MuTepdaza m muto3. Ilpomeccs,
npoTekaromue B uHTepdase. Pemmmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUTOMAHBIA W TAaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI pa3MHOXKEHUS W MHIAMBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierkn — muto3. Craguum murosa. [Iporeccel, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MoB: Oecrmosioe u mojioBoe. Buuel 6Gecronoro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Cranun meitosa. [Iponeccel, npoucxopsiue Ha cragusx Menosa. [loBenenue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KIETOK Y dKUBOTHBIX. [1070BBIE JKene3bl:
CEMEHHHUKHU M sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHMS —SHIEKIETOK H

CIICpMaToO301U10B. OHJ'IOIIOTBOpCHI/IC. HapTCHOFCHC3.



NunuBuayansHoe pa3Butue (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX >KHBOTHBIX: JAPOOJIICHHE, TacTpPyJsIus,
opranorene3. [loctomMOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO Pa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButne pacrennii. OHTOreHe3 [BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTAINN
pPa3BUTHAL

JdemoHcTpaumnu:

Tabnuibl u cxembl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOITHOE OILIIOAOTBOPEHHUE Y
IBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHUi», «JleneHne KIETKH
Oaktepuitny, «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOE€HHE XpOMOCOMBD», «KIIeTOUHBIM UKD,
«Permmukanua [JHK», «Mwutosy, «Meiosy, «IIpsmoe u Henpsimoe pa3Burue», «l'ameTorenes y
MJIEKOTIUTAIOIINX U YeJIoBeKay, «OCHOBHBIE CTaIMA OHTOTEHE3a».

O6GopymoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrnepMaTo30MIbI MIICKOTTHTAIOIIET0Y,
«SinexkneTka miekonuTaromero», «KaproknHe3 B KJIETKaxX KOpemka Jiyka», MarHUTHas
Mo/ienb-anmunkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Habmromenrne MuTO3a B KJIETKaX KOHUYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas pabota Ne 4. «M3ydyeHue CTpoeHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTwku. Vcropus pa3Butus reHeTukd. Ponb nuronorun u
SMOpHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKiiag poccuiicKuX U 3apyOeKHbBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeToIbl TEeHETUKH (TUOPUIOJIOTUYECKHH, UHUTOTEHEeTHYECKU, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMMBOJIMKA, HUCTIOIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HACTEIOBaHUS NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonorubpuaHoe cKpenMBanrue. 3aKoH eAMHO-00pa3usi THOpUI0B mepBoro nokojieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeryieHus npu3HakoB. ['mmnore3a uncrotel ramer. [lonmHoe u
HETOJHOE TOMUHUPOBAHUE.

JluruOpugHoe CKpelmMBaHWe. 3aKOH HE3aBUCUMOTO  HACIEIOBaHUS  TPU3HAKOB.
[{uToreHeTH4ecKre OCHOBBI IUTHOPHIHOTO CKPEIIMBAHMS. AHAIH3UPYIOIIEe CKpelUBaHUE.

Hcnons3oBanue AHAJIM3UPYIOUICTO CKPCUIUBAHUA JJId OIIPCACIICHUA T'CHOTHUIIA ocoomu.



CuersieHHoe HacnenoBaHue npu3HakoB. PabGora T. Moprana mno cuemieHHOMY
HACJIEI0BaHUIO reHOB. HapylieHne cuerieHns TEHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAsi TEOPUS HACIEACTBEHHOCTHU. [ €HeTHYECKUE KapTHhI.

['enetuka nmona. XpoMOCOMHOE OMpE/eIeHHE Moja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omoramerHble W rereporaMmeTHble OpraHu3Mbl. HaclienoBanue NpHU3HAKOB, CLEIUIEHHBIX C
TTOJIOM.

W3menunBocTh. Buasl M3MEHUMBOCTH: HEHACICACTBCHHAs M HaCICACTBCHHAsA. Poib
cpeapl B HEHACIEACTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOAU(PHUKAIIMOHHOMN
W3MEHYMBOCTU. BapwanmoHHBIA psAa W BapualMoHHas KpuBas. Hopma peakuuu mpu3HaKa.
KonmuuecTBeHHbIE ¥ KaueCTBEHHBbIE TPU3HAKM M WX HopMma peakiuu. CBolicTBa
MOTU(DUKAITUOHHON U3MEHYHBOCTH.

HacnencTBeHHas, Ui TeHOTUINYECKAs, U3MEHYNBOCTh. KoMOMHATHBHAS H3MEHUHBOCT.
Meiio3 u TMOJOBOM TpoOlleCC — OCHOBAa KOMOWHATMBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHYnBOCTh. Kiaccuukanus myranuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBbIE. YacTtoTa
MPUYKHBI MyTaluil. MyTtarennble ¢akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJCTBEHHON
n3MmenunBoctu H. Y. BaBumnosa.

BuesnepHas HaclneACTBEHHOCTh U KU3MEHYHUBOCT.

I'eneruka denmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbI T'€HETHMKH YEJIOBEKA:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUECKHH, OWOXMMHYECKUH, MOJIEKYIISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpEAeIeHUE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTHIIUPOBaHKE, B TOM umcie ¢ nomoiibio IT[P-ananmm3a. HacnencrBeHHbie 3a00eBaHMs
YelloBeKa: TEHHbIe Ooyie3HH, OO0JIE3HM C  HACICACTBEHHOM  IMPEApPacIojiOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMarhueckue M TeHepaThBHbie MyTanud. CTBOJIOBBIE KIICTKH.
[TpuHnume! 310poBoro obpasa KM3HHU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TECHETUYECKHUX
Oone3nell. MeauKo-TeHETHYECKOe KOHCYIbTUPOBAHME. 3HAUCHHE METUIIMHCKOM T€HETUKU B
MPEAOTBPAIICHNUN U JICYCHUH I'€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemMoHcTpanum:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuis! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IIUTOTeHETHYECKas OCHOBaY,
«3aKOH pacUIeIVIeHUs] M €ro UIUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «lluTomornyeckne OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX T€HOBY, «I'€HETUYECKUE KAPThl PACTEHUH, )KUBOTHBIX

1 YCJIIOBCKaA», «I'eHeTuka moJja», (<3aKOHOMCpHOCTI/I HacClaca0BaHus, CHCIIJICHHOTO C IIOJIOM),



«KapuoTunsl YenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTnka rpymnm KpoBu», «MyTanuoHHAs
U3MEHUYUBOCTD.

Ob6opynoBanue: Mojaenu-anIuMkanun «MoHoruOpuaHoe ckpemuBanue», «HemomHoe
JOMHMHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepexkpéct Xpomocom», MHUKPOCKON U
Mukponpemnapar «/Ipo3zoduna» (Hopma, myranuu (GOpMbI KPbUTLEB M OKPACKH Teja), repOapuit
«I"0Opox OCEBHOW».

JlabopaTopHble H IpaKTHYecKHe PadoThI:

JlabopaTtopHnast padota Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U JTUTHOPUIHOTO
CKpEIMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOIpEnaparax.

JlabopaTtopHnast padota Ne 6. «3yueHune MoaupuKaiMOHHONW U3MEHYUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psia U BApUALIMOHHON KPUBOM».

JlaboparopHas pabGora Ne 7. «AHamu3 wMyrauuid y Jpo30Quibl Ha TOTOBBIX
MUKpOTMpenaparax».

[IpakTueckas padota Ne 2. «CocTaBiieHre U aHAJIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknus Kak HayKa U IPOIECC. 3apOXkKACHUE CEICKIUH U ToMecThKanus. Yuenne H. W.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeNEeKIMH. MacCcoBbIi M MHAUBHIYAIbHBIH OTOOPHI B CEICKIIUU
pactenuii U kUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpOACTBEHHOE CKpEIUBaHUe — MHOPUAUHT.
Uucras 1numHus. CkpemyBaHue YUCTBIX JuHUKA. ['erepo3uc, wuiaum rTuOpugHas cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4eHHE MOJUIIONAOB. J[OCTHMKEHUs CENeKLIHMH PacTeHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpaciib MPOU3BOJACTBA. ['€HHas WHKEHepus. OTanbl CO3AAHUS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas wumxenepus. Knetounbie
KyJIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKeHUE pacTeHnil. KiloHnpoBaHue BbICOKOIPOIYKTHBHBIX
CEeNIbCKOXO3SCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHME M dTHYeckue mnpodnempl. I'MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHoB.

Tabmuiel u cxembl: kapta «lleHTpBI MPOUCXOXKACHUS M MHOTO00pa3us KyIbTYPHBIX

paCTCHHﬁ>>, ((HOpOI[BI JOMAIIHUX XUBOTHBIX», «CopTa KYJIbTYPHBIX paCTCHHﬁ)), ((OTI[aHéHHaSI



rubpuamzanusy, «Pabotel akamemuka M. @. HWBanoBay, «llomumionausy, «OOBEKTHI
ounoTexHosoruny», «Kierounsle KylbTypsl M KIOHHpOBaHHE», «KOHCTpyHpOBaHHE U TEPEHOC
I€HOB, XpPOMOCOM.

O6opynoBanue: MYJISDKU IUIOJIOB M KOPHEIUIOJIOB TUKUX ()OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035CTBEHHbIE PACTEHUSI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Okckypceusi «OCHOBHbIE METOJBI M JIOCTHXKEHUS CEJIEKLUU PACTEHUN U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE

XO03SIHCTBO, JTA0OPATOPHIO arpOyHHUBEPCUTETA WITH HAYIHOTO LICHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochlnky BO3HMKHOBEHUS 3BOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpUs U €€
MecTO B OnoJioruu. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenbctBa 3BoJOIMM. [laseoHTONIOTMYECKHE: TOCIEA0BATEIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUECKO JIeTONHCH, Tiepexoanbie ¢popMbl. buoreorpaduueckue: cXoacTBo
U paznuuue GayH U (pIop MaTepuKoB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA M pa3inyuusi MOPHOHOB Pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJIUMEHTAPHbIE OpraHsbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpommononHass teopust Y. Jlapuna. IIpeanoceulkM BO3HUKHOBEHMS JapBUHHU3MA.
JIBukyimue Cuiibl SBOMIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEOMpeleNéHHas H3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBontouus. [lonmynsuus kak eIMHULIA BUAA U S3BOTIOLUH.

JBuxymue cuibl ((pakTopbl) SBOJIONMKA BUIOB B mpupoae. MyTallmoHHBIN Mpoliecc H
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W apedd reHoB. Mzomsuus u
MHUTpaus.

EctectBennsiit 0TO0Op — HampaBistomuii ¢GakTtop 3BONIONUH. DOpPMBI €CTECTBEHHOTO

otOopa.



[IpucnocoOneHHOCTh ~ OpPraHU3MOB  KaK  pe3ynbTaT  3Bomonuu.  [Ipumepsl
MPUCTIOCOOTICHUI Y OpTaHu3MOB. ApoMOP(O3bI M UANO-a A TAIIUH.

Bun u Bumoo6OpazoBanme. Kputepun Buga. OcHOBHBIE (DOpMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxposBostorusi. DopMbI 3BOIONUHU: (QHIICTHYECKAs, JUBEPreHTHAs, KOHBEPICHTHAs,
napajuienpHas. HeoOpatuMocTh 3BOMIOIMH.

[Ipoucxoxxaenue  OT  HeCHEUUAIM3UPOBaHHbIX  mpenkoB.  [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS paIralius.

JdemoncTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmuier u  cxembl: «Pa3BUTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJbllu
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBIN  0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opa3ue Mopos
JKUBOTHBIX), «ITonmymamumy, «MyTtanuoHHas U3MEHYUBOCTHY, «ApomMopdho3sD»,
«Mmmoanmanranun», «OO0mas nereHeparusy», «JBuxymme cuibl sBomronUMn», «Kapra-cxema
MapmipyTa myremectBus Y. lapsunay, «bopnba 3a cymectBoBaHuey, «IIpucrnocoOieHHOCT
opranu3MoBy, «I eorpaduueckoe BUA000pa3zoBaHue», « IKOJOTHIESCKOE BUI000pa30BaHHUEY.

O6opynoBaHue: KOJJIEKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAcKu, Ha0Op II0/I0B
u cemsH, Koyekuus «llpuMepsl 3alIUTHBIX NTPUCIOCOONEHUNH Y IKUBOTHBIX», MOJEIb
«OCHOBHBIC HaNpaBIIEHUS SBOJIONUNY», O0bEMHAas Mojaenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra mwupa, KoyuieKuus «DOpMbI COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanusa «llepekpéct XxpomMocomy, BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlabGopaTopHble M IPaKTHYeCKHE PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHIO».

JlabopatopHass pabGota Ne 2. «OmnucaHue NPUCIOCOOIEHHOCTH OpraHusmMa Hu eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHBIEe MPEACTABICHUS O 3apOXKACHNN XKU3HU. HayuHble rUnores3bl BO3HUKHOBEHMUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHCHepMus. XUMHYecKas 3BOJIIOLUS. AOHOTEHHBIH CHHTE3

OpraHu4CCKUux BCIICCTB nus3 HCOPTraHUYCCKUX. 3KCHepI/IMCHTaJ'H:HOC MNOATBCPIKACHUC



XUMHYECKOH 3Bomonuy. HadanpHble dTansl Ouosiorunyeckoit aostonuu. ['umoresa PHK-mupa.
dopmupoBaHrEe MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBbie KIETKU U UX
sBOJTIOLUSL. DOPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mno s3pam U nepuonam. Katapxeil. Apxeiickas u
npoTepo3oickas 3pel. [lameo3oiickas spa u €€ mepuoAbl: KEMOPUUCKHM, OPIOBUKCKUMA,
CUJIYPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3so3oiickas 3pa U €€ MepHoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbBIN, aHTPOITOT€HOBBIM.

XapakTepucTuka KJIMMaTa U reoJIOTUYECKUX MpolieccoB. OCHOBHBIE 3Talbl 3BOIOLMU
pPacTUTENBHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHHil W >KUBOTHHIX. l[losBieHwue,
paciBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKkoro Mupa Kak oTpakeHue 3Boonud. OCHOBHBIE CUCTEMATHYECKUE
TPYIIBI OPTaHU3MOB.

DOBOJIIOLMS  4YeJoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mpezactaBieHudl o
MIPOUCXOXKICHUU YeloBeKa. MeTo bl u3ydeHus: antpornorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 XKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKA.

JBwxkymue cuiabl (pakTopsl) aHTpororeHesa. HacrnencTBeHHass HW3MEHUYHMBOCTh U
ecTeCTBEeHHBIN 0TOOp. OOIMIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAHNI TPya, MBIIIJICHUE,
pedsb.

OCHOBHBIE CTaJUU W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJIONMUTEKH, YEIOBEK yMEbli,
Uenosek mnpsmoxonadmui, YenoBek HeaHaepTaiabckui, YenoBexk pasymubld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUA, 00JIaCTh paclpoCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoseueckue pacbl. OcHOBHBIE OOJIBIIME pachl: eBpoINeouaHas (eBpa3uiickas), Herpo-
aBcTpajouaHas  (9KBaTOpHalibHAas), MOHTOJOMAHAs  (a3WaTCKO-aMepuKaHckas). YUepTsl
MPUCTIIOCOOICHHOCTH MPEJICTaBUTENCH YENIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kputuka pacusma.

JdeMmoHcTpanum:

IHoptpersr: @. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. IOpu, Y. /Japus.

Tabnuiet u cxemsl: «Bo3HukHOBeHHEe COJHEUHON CUCTEMBI», «Pa3BUTHE OpraHNYeCcKOTro
mupay», «PactutenbHas kinetkay, <OKuBoTHas kierka», «lIpokapuotudeckas KIETKa»,
«CoBpeMeHHas CHCTeMa OpPraHMYecKOro MHpa», «CpaBHEHHME aHATOMUYECKUX YEepT CTPOECHUS

YCJI0BCKa U I-ICJ'IOBCKOO61)3.3HI>IX 0663B$IH)), «OCHOBHBIE MECTa NaJICOHTOJIOTHYECCKHX Haxoa0K



MPEIKOB COBPEMEHHOIO 4YENIOBEKa», «JlpeBHeimume moam», «/IpeBHue moau», «llepBbie
COBPEMEHHBIE JIIOJN», «YenoBeuecknue pacb».

Ob6opynoBanne: Mymspku «lIpoucxoxaeHue uenoBeka» (OIOCTHI  aBCTPaJIONHTEKA,
MUATEKaHTPOIa, HeaHAepTaiblla, KPOMAaHbOHIIA), CIICTIKH WJIM W300paKEHUs KAMEHHBIX OpYyIui
MEePBOOBITHOTO 4YeNOBeKa (KaMHH-YOIIEPhI, pyOnia, ckpebiia), reoXpoHOJOTrnYecKas Tabnwuia,
KOJUIeKIUs «POPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Tpaktuueckas padora Ne 1. «3yueHue ucKkomaeMbIX OCTaTKOB PAaCTCHUH U KUBOTHBIX B
KOJUIEKIIMSIX).

DKcKypcusi «IBOJIIOLNS OPraHMYeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WM
KpaeBeIUECKUI My3ei).

Tema 3. Opranusmbl H OKpPY:KaOLIas cpeaa.

DKojiorusi Kak Hayka. 3afadyd W pa3fenbl dIKOJOTMH. MeToJbl 3KOJIOTHMYECKUX
UCCleI0BaHUM. DKOJIOTUYECKOe MUPOBO33PEHHE COBPEMEHHOTO UeI0BEeKa.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MyIIHAas,  [OYBEHHAas,
BHYTPHUOPTraHU3MEHHASI.

Oxosornueckue (axropsl. Kimaccudukanust sK0I0THYecKux (HaKTOpOB: aOMOTHUYECKHE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre IKOJIOrHYecKuX (PakTOpOB HA OPTraHU3MBI.

AbGuotuueckue  (QaxkTOphl:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocobaeHuss Opranu3MoB K JecTBUIO abnoTHueckux pakTopoB. buonornueckre puTMbl.

buotnueckne ¢akropel. Buasl OHOTHYECKUX  B3aUMOJEWUCTBUN:  KOHKYPEHLHS,
XMIHUYECTBO, cUMOKMO3 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyainu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIeOHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU MNOnyasiuud. OCHOBHBIE TIOKAa3aTelyd MOMYJISALHU:
YHUCIIEHHOCTh, IUIOTHOCTh, POXIAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCIIEHHOCTH MOMYJISIHUU U €€ PeryIsiiusl.

JdeMoHcTpanum:

Ioptpetsi: A. I'ymbonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsl: kapTa «[Ipupoanabie 30HbI 3eMuny», «Cpenbl 00UTaHUS OPraHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHe PadOThI:



Jlaboparopuass padora Ne 3. «Mopdonorudueckne 0COOCHHOCTH PACTCHHUN W3 Pa3HBIX
MECT OOUTaHUS.

JIaGopatopHnas padota Ne 4. «BnusHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Ipaktuyeckas padora Ne 2. «[1oacH€T TUIOTHOCTH MOMYJISIHANA Pa3HBIX BUIAOB PACTCHHI».

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwonieHo3. CTpykTypsl — OHMOLIEHO3a:  BHJOBaf,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bunpr-noMmuuanTel. CBsi3u B OHOIIEHO3E.

Dkojorudeckue cucrembl (9kocuctembl). Ilonstne 06 skocucTeMe U OMOTreolEeHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOJAYIEHTBHI, KOHCYMEHTHI, pEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPruu B 3KocucTeMe. Tpoduueckue (NUILEBBIE) YPOBHU
skocucteMbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHOMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOperysanus, pazpurue. Cykieccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. OKOCHCTEMAa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOosKkocucTeMbl. bruonornyeckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak ¢GakTop ycToMunBOCTH SKOcUcTeM. CoXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OHocdepbl Kak TIIOOATBHONW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecUe U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouochepe 3emnn. AHTpomoreHHble U3MEHEHUs B Ouocdepe.
['mo6anpHBIE HKOJIOTUYECKUE TTPOOIEMBI.

CocymiecTBoBanre mnpuUpojsl U dYenoBeuecTBa. CoxpaHeHue OuopazHoOOpasus Kak
OCHOBa ycroiunBoctu Ouocdepbl. OcHOBa pPaLMOHAIBHOTO YIOPABIEHUS MPHUPOIHBIMU
pecypcamu U UX Ucojb3oBaHue. JlocTiKeHst OMOJI0TUU M OXpaHa IPUPOIbL.

JdeMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuue! u cxemsl: «llumessle nenu», «buoLEHO3: cocTaB U CTPyKTypa», «IIpupoansie
coobmiectBa», «llemn mnuraHus», «OKojorMueckas mnupamuaa», «buocdepa u yenosex»,

«DKocucreMa IMAPOKOJIMCTBCHHOI'O  JIECa», «DKOCHUCTEMA XBOMHOIO Jecan, «buoneHo3



BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWInas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «l[lapHukoBeIid 3P exT», «DaKTopbl
pannoaKTUBHOTO 3arps3HeHust Ouocheps», «O0mas crpykrypa ouocdepsr», «Pacrnpocrpanenue
KHU3HU B Omocdepe», «O30HOBBIN dKpaH Onochepbr», «KpyroBopoT yriepoma B O6uochepey,
«KpyroBopot a3ota B IpUPOIEN.

O6opynoBaHue: Mojenb-anmukauusg — «TunuyHble  OWOLIEHO3b»,  TepOapuil
«PacturensHble  cooOmecTBa», Kowleknuu — «buoneHos», «Bpemurenn — BaxHEWIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
MIPUHAJUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin

®denepannu, H300pakKeHMs! OXpaHAEMbIX BUJOB PACTEHUN U )KMBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMBI 110 BMOJIOT A
HA BA30BOM YPOBHE CPEJJHEI'O OBHIET'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUA K pe3ylIbTaTaM OCBOEHUS
00yJaromuMUCs MPOrpaMM CpPEeIHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM H

IMpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AMYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUs mpeamera «buonorus» BbIACICHBI
CIIEIYIONINE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMUCS  POCCHHCKON  IpakIaHCKOM
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOIPEJICIICHHUIO,
HaJIM4YneEe MOTHBAIIUN K 06y'-IeHI/II-O 6I/IOJ'IOI‘I/II/I, ueneHaHpaBneHHoe paBBI/ITI/Ie BHYTpeHHHX
yOEXKIeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JICATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HaJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh IIEJTU ¥ CTPOUTD KU3HCHHBIC TUTAHBI.

JIMIHOCTHBIC pe3yJbTaThl OCBOCHUS MpeaMeTa «BHOJOTHs» JOCTUTAOTCS B CIWHCTBE
y4eOHOW M BOCHHUTATEIBHOU JEATEILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, HCTOPHYECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOIIeCTBE MpaBHJIAaMHU W HOPMaMH IOBEJCHHUS M CIIOCOOCTBYIOT IMpOIECCaM CaMOITO3HAHUS,
CaMOBOCITMTAHUS W CAaMOPA3BUTHS, PAa3BUTHS BHYTPCHHEH MO3MWIIMHM JIMYHOCTH, MATPUOTH3MA,
YBOXKCHHSI K 3aKOHY M IMPABOMOPSAKY, YCIOBEKY TpyJa M CTaplieMy IMOKOJICHHIO, B3aMMHOIO
YBOKEHHsI, OCpEKHOTO  OTHOIIECHUS K  KYJIBTYPHOMY  HACICOUI0 H  TPAJUIHAIM
MHOTOHAITMOHAIBHOTO Hapojaa Poccuiickoii denepaiiuu, Mpupoie ¥ OKpyKarolien cpee.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS y4eOHOTO TpenMeTa « BUoJIoTHs» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIONIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTPCHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIMil, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHMCKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENFHOCTH B IMPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN €ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHUS:



cOPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK OOy4aromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OO0S3aHHOCTEW, yBaKEHUE 3aKOHA U
IIPaBOIOPS KA,

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTHU IIPpHU CO3JaHHNU y‘Ie6HI)IX ITPOCKTOB,
pEeHICHUHU y‘-ICGHI)IX U II0O3HAaBATCJIbHBIX 3a1a4, BBIIIOJTHCHU U OMOJIOTHYECKUX SKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO IIO3HMIIMI0 110 OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMCHUEC YUUTBIBATH B CBOUX I[GflCTBHS[X HGO6XOI[I/IMOCTB KOHCTPYKTUBHOTO
BSaI/IMO)IGI\/'ICTBI/IH J'IIOI[CI\/'I C pa3HbIMHU y6e)KI[CHI/I$IMI/I, KYJIbTYPHBIMHU HCHHOCTAMHU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUUCCTBY B IPOHECCE COBMCCTHOI'O BBINIOJIHCHUA y‘—Ie6HI)IX,
IMO3HAaBATCJIbHBIX W HCCICAOBATCIIBCKUX 3aJiad, YBAXUTCIIBHOTO OTHOIICHUA K MHCHHUIO
OTITIOHEHTOB MPU 00CYKICHUH CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTapHOUW U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHMCKON TpakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS
K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTHU Tepes PoauHOMN, TOpIOCTH 3a CBOMl Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEOUI0 M MaMSITHUKAM MPUPOJIBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJIIGHUE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uneiiHas  yOexAEHHOCTb, TOTOBHOCTb K CIyXeHHi0 u 3amure (OredecTsa,
OTBETCTBEHHOCTH 32 €ro cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE AyXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIOCOOHOCTH OIEHUBATh CUTYAllMI0 U MIPUHUMATH OCO3HAHHBIE PEIICHUS], OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAaHUC JIMYHOI'O BKJIaJda B TIOCTPOCHUC YCTOI>'I‘IPIBOF0 6y,Z[YH_IGFO;



OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTENSAM, CO3JIaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IMPUHATUA LIGHHOCTGI;'I CEMENHOM JKU3HU B COOTBETCTBUU C TpagulusaAMU HapoJ0B
Poccuu;

4) 3cTeTHYECKOr0 BOCIUTAHNS:

9CTECTUYCCKOC OTHOUICHUC K MHPY, BKIIIOYasaA 3CTCTUKY 6I>IT21, HAaY4YHOTO U TCXHHYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECCTBEHHBIX OTHOIICHHIA,

IIOHUMAHUEC OMOIIUOHAJIBHOT'O BO3I[€I>'ICTBHH JKHUBOU npupoabl 1 eé OCHHOCTH,

TOTOBHOCTb K CaMOBBIPAXKXCHUIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHUC IIPOABJIIATH
KauecTBa TBOPUYECKOU JIMIHOCTH,

5) ¢usnuyeckoro BocnuTaHUS, (OPMHUPOBAHUS KYJIbTYPbl 30POBb H
IMOLHOHATBHOTO 0J1aroNnoJTyYHsi:

MMOHMMAaHHE W pean3alius 3J0pOBOTO U O6e30macHoro oOpa3a Ku3HU (37I0pOBOE MUTAHHE,
coOIoieHNe TUTHEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHITUH M OTIbIXA,
perynsipHasi (¢u3MYECKas aKTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTH TMpPaBWJI WHIUBUIYAIbHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YMOTPEeOIeHHs alKOTOJIs,
HapKOTUKOB, KypeHHUSI);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYy101t00ue;

FOTOBHOCTb K  AKTUBHOM  JIEATENIbHOCTH  TEXHOJIOTMYECKOW U COLMAJIbHOM
HAIpPAaBJIEHHOCTH, CHOCOOHOCTh MHMIIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITENILHO BBITIOJHSTH
TaKyIo JesITeIbHOCTD;

HMHTEpEC K pa3NuyHbIM cepam mpodecCHOHANBHON NEATENbHOCTH, YMEHUE COBEpILIAThH
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHIO M caMOOOpa30BaHHUIO HAa MPOTSHKEHUU BCel
KU3HU;

7) 3KOJIOrN4YeCcKOro BOCIUTAHMA:

9KOJIOTHYECKH 11eTIECO00pa3HOE OTHOIIICHKE K MPUPOJIe KaK HCTOYHHUKY JKM3HU Ha 3eMIie,
OCHOBE €€ CYyIIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS HKOJIOTUYECKOW KYNBTYpPhI: MPHOOpPETEHHE OMbITA MIIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCIIEICTBUI TS OKPYXKAIOIIEH Cpeapl;

OCO3HaHHE TJI00aILHOTO XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M n nyTeﬁ HX pCHICHUA;



CIOCOOHOCTh UCTIOJIB30BaTh MpUOOpeTaeMble IPU N3YUYECHUH OMOJIOTUH 3HAHUS M YMEHUS
IpU PEUICHUU MPOOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTONB30BaHUEM (COOMIOACHNE
MpaBUJI MOBENEHHUS B TPHUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HEMpPHUATHE NEHCTBUH, NMPUHOCALIMX Bpell OKPYXKAloIeH MpHUpPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEANPHUHUMACMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HAJIMYME PAa3BUTOTO DKOJIOTHYECKOTO MBIIUICHHS, IKOJOTHUYECKOW KYIBTYPHI, OIbITa
JEATETbHOCTH OKOJIOTUYECKOH  HAaNpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUYECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKd W OOIISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JUANOTe KYIBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHUPE;

COBEpIICHCTBOBAHWE  SI3BIKOBOM M YUTATENLCKOM  KYJIbTyphl KaK  CpelIcTBa
B3aUMO/JICHCTBUS MEXTy JTIOJAbMH U IMO3HAHUS MUPA;

MMOHMMaHKe crenu(puKkn OWOJOTHMH KaK HAyKd, OCO3HaHMs €€ poiu B (HOPMUPOBAHUH
PaIMOHAILHOTO HAYYHOT'O MBILJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IWHCTBE TMpPUPOIbl, 4YellOBeKa M 00liecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoodiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU I COBPEMEHHOM LMBUIU3AIUMU: O0eCIieueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOieMbl pa3BUTHS YEJIOBEUECTBA, MIOUCKA MyTel BBIXOJA U3 II100AbHBIX
HKOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUUN B LIEJSIX MOBBIIMICHUS OOIIei
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATbHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMoJIOTHH;

MIOHMMaHHUE CYIIHOCTH METOJOB IO3HAHHUS, HUCIOJb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS JJIs aHanu3a M OObBSICHEHHs SBJICHUH
OKpYXKAIOIIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKIIIOYEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4eHUs

AOCTOBCPHBIX BHIBOAOB;



CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JJIS PEIICHUs
po0JIeM B pPEATbHBIX )KU3HECHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAyYHOU JESATEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIE0BATENBCKYIO ACSITEIIbBHOCTh HHANBUAYAIHHO U B TPYIIIIE;

TFOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMo00Opa3oBaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUN IO OHOJOTUM B COOTBETCTBHHM C JKU3HCHHBIMH

MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHUS YU4EeOHOTO mpeaMera «BHOJorusy BKIIOYAIOT:
3HauYuMble Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYarOMIMXCS  MEXIUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIeHAYYHbIE TOHSITHS, OTPAXKAIOIINE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B IO3HAHUSA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, OHEPTru:,
SIBJICHHE, TIPOIECC, CHCTeMa, Hay4dHbId (akKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHHE, HAOIIOJCHIE, M3MEPEHUE, SKCIEPUMEHT M JPYTruX), YHUBEpCaibHbIE
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHbIC, KOMMYHUKATUBHbBIC, PETYJISTHBHBIE), 00ECIEUMBAIOIINE
dbopmupoBanue (HYHKIIMOHATHLHON TPAMOTHOCTH U COIMAIIBHONW KOMIIETCHIIMH OOYyJaroniuxcs,
CIOCOOHOCTh oOyuaromuxcs HCIIO0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4ueOHbIE ACWCTBHUS B I03HABATEILHOU U
COLIMANILHON MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTpaMMbl CPEAHEro 00Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOrnYecKue AeHCcTBHS:

CaMOCTOSITENIBHO (OPMYIHPOBATh M AaKTyaJIM3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TpPHU OCBOCHHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHHUs (aHau3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHUs1), pPacCKpPbhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU OHIATUSIMH);

OTIPEIeNATh IeNU JIeATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUH HUX JOCTHKCHUS,
COOTHOCHUTH PE3yJbTAThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUS JUIsI OOBsICHEHHs ()aKTOB W SIBICHUH >KHBOU

TIPUPOIBL;



CTPOUTH JIOTMYECKHE paCCyXJeHUs (MHIYKTUBHBIC, JEAYKTHUBHBIC, IO aHAJIOTHUH),
BBIABJISATH 3aKOHOMCpHOCTI/I n HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMbIX SIBJICHUAX, (I)OpMy.HI/IpOBaTB
BBIBOJBI U 3aKJIFOUYCHU A,

HpI/IMerlTB CXEMHO-MOJICJIBHBIC CpeILCTBa JJIs Hpe[[CTaBJIeHI/Iﬂ CyHIeCTBCHHBIX CBSI3€I71 158
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTHUBOPEUYUI PAa3HOrO poJa,
BBIAABJICHHBIX B pa?,J'II/I'-IHbIX I/IHCI)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pazpabaTeiBaTh IUIAH peHmIeHUS MpoOJIeMbl ¢ Y4ETOM aHAIM3a  HMMCIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUaAIbHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBBI B JCATCIBHOCTL, OILICHUBATh COOTBETCTBHEC p€3yJ'IBTaTOB eI,
OIICHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBHUSAX pPEATbHOr0, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX npo6neM.

2) 0a30BBI€E HCCIEN0BATEILCKHE IeHCTBUA:

BJIJICTh HABBIKAMHU YY€OHO-HCCIICI0OBATEIHCKOW U MPOCKTHOW JCSITeIbHOCTH, HABBIKAMH
paspelieHus IpooiieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITCIIbHOMY TOMCKY METOJIOB
pEIICHHS MPAKTHICCKHUX 3a1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCII0JIb30BaTh PA3JIMYHBIC BHJBI JCATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHMS, €0
WHTEPIPETAIMK, MPEOOPA30BAHUIO M MPUMEHEHUIO B YUCOHBIX CHTYAIMSIX, B TOM YHCJEC TPU
CO3J[aHUH YYCOHBIX U COLIMAIILHBIX MPOCKTOB;

(hOopMHpPOBATh HAYYHBIH THIT MBIILJICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MMOHATHSMH H METOJAMU;

CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIC 3aJla4d B OOpPa30BATEIbHOM JIEATCIBHOCTH H
YKU3HEHHBIX CHTYallHsX;

BBISBJISITh TPUYMHHO-CJICICTBEHHBIC CBS3M W aKTYaJIM3UPOBATh 3ajady, BBIIBUTATh
TUIOTEe3y €€ peIICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJlaBaTh apaMeTPhl U KPUTEPUH PEIICHHUS,

aHAM3UPOBATh TOJIYYCHHBIE B XOJC pPEIICHUs 3aJa4d Pe3yJbTaThl, KPUTHUYCCKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTH 1I€JICHANPABICHHBIN MOWCK IMEpPeHOoca CPEICTB U CIOCOOOB NEHCTBUS B
podecCHOHANBHYIO CPEY;

yMeTb TEPEHOCUTh 3HAHHUA B T[O3HABATENbHYI0O M MPAKTHYECKYI0  00JIacTu

KHU3HCACATCIIBHOCTH,



YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIC WJCH, MpelaraTb OPUTHHAJBbHBIE TOJXOJbl M PpEIICHUs, CTaBUTh
npoOsIeMBbl M 3a/1a4H, IOTTYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpManyu (TekcTe ydyeOHOro mocodus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CI0BApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0azax naHHBIX, B VIHTEpHETE), aHANIM3UPOBAaTh HH(POPMALMUIO PA3TUYHBIX BHIOB U (opM
MIpE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3amnpockl W MPUMEHSATh pa3IMYHbIE METObl NPU TMOUCKE U OTOOpe
OMoJIOTUYECKOM HH(pOpPMaILINU, HEOOXOAMMOM ISl BBITIOJIHEHUS Y4eOHBIX 3a/1a4;

nproOpeTaTh OMBIT MCHOJBb30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (GOpPMY TpeACTaBICHUS OHOIOrHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmsl, TaOJIUIbI, PUCYHKH U IPYToe);

WCIIONhb30BaTh HAYYHBIA SI3bIK B KA4eCTBE CPEACTBa NpH paboTe C OHMOJOTHYECKOM
uHpopmaluen: NPUMEHITh XUMUYECKUe, (U3NYECKUe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BIIQJIETh HAaBBIKAMM pACMO3HABaHMS M 3alIUThl HHPOpPMAIUH, HHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh B TUAJIOTE
WIM JUCKYCCHUU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCHUTEIIbHO BBIMOJHEHHsI NpeularaeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHUS, MOHMMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU NIEPETOBOPBHI;

BJIQJIeTh Pa3IMYHBIMU CIIOCOOaMU OOLIEHHS W B3aUMOJECHCTBUS, MOHMMATh HaMEpPEHUs
APYrUX JIOJIeH, MPOSIBIATh YBRKUTEIBHOE OTHOIIEHUE K COOECEHUKY M B KOPPEKTHOW (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHHUEM S3BIKOBBIX

CPEICTB.



2) COBMeCTHAS /1eITeJIbHOCTD:

MMOHMMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHTHON U WHAMBUAYATHLHON paObOTHI TIPH
peneHn OHoIOTHYecKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTb MPUMEHEHHUS TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEHICHUH Y4eOHOM 3a/1a9H;

BBIOMPATh TEMATUKY W METOJIBl COBMECTHBIX JICUCTBUU C Y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJIJIEKTHBA;

NPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACIPENENATh POIH C yYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh Kaue€CTBO CBOETO BKJIA/a U KaXKJIOTO YYaCTHHUKA KOMaH/Ibl B OOIIMH pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJEH C MO3WLHMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B PpAa3JINYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITNATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH JAeliCTBUAMM:

1) camoopranuzanmus:

UCIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS JUIS BBIABIECHUS NpoOJieM U HX peHIeHHs B
KU3HEHHBIX U Y4eOHBIX CUTYalUsIX;

BBIOMpATh HA OCHOBE OMOJIOIMUYECKUX 3HAHUU 1IEIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
NEUCTBUSX U MOCTYNKax IO OTHOLICHHUIO K >KMBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXAIOIHUX;

CaMOCTOSITEJIBHO OCYHIECTBIISITh MMO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh M (GOpPMYyIUpPOBaTh COOCTBEHHBbIE 3aJa4yl B 00pa3oBaTENbHON JAESITEIbHOCTH U
KU3HEHHBIX CUTYaLIMSIX;

CaMOCTOSITENILHO COCTABIIATH IJIAH PELISHUS! IPOOIEMBI ¢ YUETOM HUMEIOIIUXCSI PECYpPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacmupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO MIMPOKOW DSPYIUIMH B Pa3HBIX
00macTsxX 3HaHUH, MOCTOSIHHO TIOBHIIIATH CBOM 00pa30BaTeNbHBIN U KYIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:



JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIAJICTh HaBBIKAMH [TO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPIIACMBbIX JICHCTBHMA
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJIHTATOB M OCHOBAHUH, HCIIOIB30BATh MPUEMBI pediekcun
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE ce0N M APYrUX:

MIPUHUMATD ce0sl, MOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3sBUBaTh CITOCOOHOCTEL MMOHUMATh MUD C MMO3UIUU APYToro 4€jI0BCKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIe pe3yabTaThl 0cBoeHUs nporpaMmbl COO mo 6uonoruu Ha 6a30BOM YPOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmeta «buonorus» HaydHble 3HaHUSA, YMEHHS U
crocoObl JEHCTBUM TIO OCBOCHMIO, WHTEPHpPETAMM W MPeoOpa3oBaHUIO 3HAHWUW, BHBI
NESITEeNbHOCTH 10 MOJYyYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TakKe B pealbHBIX >KM3HEHHBIX CUTYallUAX, CBS3aHHBIX C Ouosorueil. B
MIpOrpaMMe MpeIMETHbIE PE3yIbTaThl MPECTABICHBI 110 ToAaM 00ydeHusI.

[IpenmerHbie pe3ynabTaThl OCBOeHUs yueOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBIBATh COJEpKaHUE OMOJOTHYECKUX TEPMUHOB M TIOHATUMN: KU3Hb, KIIETKA,
opranu3M, MeTabomu3sM (0OMEH BeIIeCTB W MpEeBpalleHHe JHEPruH), TOMeocTa3
(camoperynsiiusi), ypOBHEBash ~ OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIpPOU3BEICHUE
(pempoIyKiius), HACJIEeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHME H3Jarath OWOJIOTHYECKHE TeopuHu (KIETOYHas, XPOMOCOMHAs, MYTallMOHHAas,

LEHTpaJIbHAs J0TMa MOJIEKYIsipHOM Oumosnorum), 3akonsl (I'. Mengmens, T. Moprana, H. U.



BaBuioBa) u yuenus (0 meHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTYpHBIX pacTtenuid H. U.
BaBuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHUE BJIAZIETh METOJAaMH HAYyYHOTO TO3HaHUs B OMOJOTMM: HAOMIOACHUE M ONHMCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U IpPOBEACHHUE OHOJIOTHYECKOrO
SKCHEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IbI HA OCHOBAHUU IIOJy4E€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIJEATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB: 0OMEHA BEIIECTB U
MIPEBPALLEHUS] SHEPTUU B KIETKE, (POTOCUHTE3a, IUIACTUYECKOTO M SHEPreTH4ecKoro obMmeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE NMPUMEHSATH MMOTY4YEeHHbIE 3HAHUS ISl 0ObSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, 7151 IPUHATUS IPAKTUUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO MOBEJIEHHUsSI B OKPYXKAIOLIEH NPUPOAHONW cpele, NOHMMaHHE HEOOXOAMMOCTHU
UCIOJb30BAHUSA JOCTHKEHUH COBPEMEHHOM OMONOTMM M OMOTEXHOJIOTHUH AJIS PalOHAJIBHOTO
IIPUPOAOIIOJIL30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIE TE€HETHYECKHE 3aJauyd Ha MOHO- W AUrHOpHIHOE
CKpEeLIMBaHUE, CLICIUIEHHOE HAaclleZIOBaHUE, COCTABIIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBaHUS
JUIA IIPEICKAa3aHMsl HACIEA0BAHNS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH JJAOOPAaTOPHBIE U MPAKTUYECKHE PabOThl, coONI0NaTh MpaBUia IpU
pabote ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKH OLIEHMBAaTh W HMHTEPIPETUPOBATH HMH(POPMALHIO OHOJIOTHYECKOro
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi MH(OpPMaIMK, HayYHO-IIOMYJISIPHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHbIX
UCCIIeIOBaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOIOT HH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE€ IMCBMEHHbIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POpPMAlMI0O M3 HECKOJbKMX HMCTOYHHUKOB, TI'PAaMOTHO MCIOJB30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

IIpenmeTHble pe3ynbTaThl OCBOCHHs ydyeOHoro npeamera «buosorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W POJIM OMOJOTMU B CHCTEME HAyYHOTO 3HAHMS

CCTCCTBCHHBIX HAYK, B (I)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ CCTeCTBeHHO-Hay‘IHOﬁ KapTUHbBI MUpa U



HAyYHOTO MHPOBO33PEHHUS, O BKJIA/IC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, (PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHME paCKpbIBaThb COJEp)KaHHE OHOJOTMYECKMX TEPMUHOB U IOHATUH: BH],
NONyJsius,  TeHO(OHJA,  3BOJIOLMUS,  JABWXKYIIME  cwibl  ((akTopbl)  HBOJIIOLIUH,
MPUCIIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, JKOJIOTHYECKHE (DAKTOPBI, IKOCHUCTEMA,
MPOJIYLEHThl, KOHCYMEHTBI, pEIYLUEHTbl, LEeNu NHUTAHUS, OKOJIOTMYECKas IUpaMH/a,
ouoreoreHo3, ouocdepa;

yMEHHE Wu3Jaratb Ouoyiornyeckue Teopuu (dBosonmoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nytei 3Bomonuu A. H. Ceseprosa, yueHus o
ouocdepe B. 1. Bepraackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIAJIETh METOJIJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTMM: HAOIIOJCHHE U ONUCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHM3alsi W MpPOBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIIBI)KEHHE THUIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJBI HA OCHOBAHUU IOJTY4YCHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYHIECTBEHHbIE IPU3HAKM CTPOEHUS OUOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJALUM, MPOXYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OLIEHO30B M 3KOCUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, AECHUCTBHS 3KOJIOTMYECKUX (PAKTOPOB Ha
OpPraHM3MBl, IIEPEHOCA BEIIECTB U IIOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB MU OHUOr€OXMMHUYECKHUX IMKIOB B
ounocdepe;

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUS JUIsl OOBSICHEHUS! OMOJIOMMUYECKHX MPOLIECCOB U
SIBJICHUM, JUI IPUHATHS IPAKTUUECKUX PELICHUH B MOBCEAHEBHOM XKU3HHU C 1I€JIbI0 00eCIeUyeHUs
0€30I1aCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIHOJEeH, COONIIOJEHUS HOPM
I'PaMOTHOTO TMOBEJEHHUsI B OKPY)KAOLIeH NpUPOJHONW cpene, MOHMMaHHE HEO0OXOAMMOCTU
HCII0JIb30BAHUS JOCTUKEHUN COBPEMEHHOM 6uosiorun JUIS palnoHaIbHOIO
IIPUPOJOIIOJIL30BAHNUS;

YMEHHUE pellaTh 3JeMeHTapHble OMOJIOTMYEeCKHEe 3a/laud, COCTaBJATh CXEMbI IepeHoca
BEIIECTB M HEPTUU B SKOCHUCTEMax (LIeNH MUTaHus);

YMEHHUE BBINOIHATH JTAOOPAaTOPHBIE U MpPAaKTUYECKHE paboThl, cOOM0IaTh MpaBUiIa MpU

paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;



YMEHUE KPUTHUYECKH OIICHMBATh W HMHTEPIPETUPOBATH MH(POPMAIHIO OHOJIOTHYECKOTO
COJIEp’KaHHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX MCTOYHUKOB (CpencTBa
MaccoBOoil MH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHbIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MTO3HLINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC IHMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMAIMI0O W3 HECKOJBKMX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh

MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buosnorus xak Hayka 2 0 1 brbmmorexa [TOK
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 XK 1 1
MBBIE CHETEMB I X Opranisatius 0 https://m.edsoo.ru/7f41c292
b K
3 XHWMHUYECKUHN COCTAB U CTPOEHUE KIETKH 8 1 6 nomHorexa LO
https://m.edsoo.ru/7f41c292
4 KuszHeneaTeabHOCTh KIETKHA 6 1 4 bubnmorexa LIOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 4 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 1 6 bu6mmoreka [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 0 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 0 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 26




11 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHue pa3aejioB H TeEM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 0 9 bubnmorera [TOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 | 3 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 0 5
Praffi3MEL I OKpyKatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 1 7 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 0 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 29







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoiabnbie | IlpakTuyeckue op
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [{OK
1 buonorus B cucteme Hayk 1 0 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA )KUBOU TPUPOIBI.
) [IpakTnueckas padora Ne 1 1 0 0.5 bubnuoreka [IOK
«Mcnonp30BaHNe pa3IMYHBIX METOJIOB MPHU ' https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKHX OOBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX | 0 1 bubnuoreka [IOK
U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMu4ecKui cocTaB KiIeTKku. Boja u 1 0 1 bubmuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 0 1 bubmorexa HOK
https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas pabota Ne 1
P patop . P bubmuoreka [JOK
6 «M3ydyeHne KaTalIuTUYECKO aKTUBHOCTHU 1 0 0.5
https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMuIa3bl WIH
KaTaJias3bl)»
bu6mmoreka [JOK
7 I 1 1
YraeBozpL. JIunug! 0 https://m.edsoo.ru/863e6870
b K
8 Hyxneunnossie kucnotsel. AT® 1 0 1 nommorexa [10

https://m.edsoo.ru/863e6d5¢




9 Hcropus u MeTOAbI N3y4EHUS KIETKH. | bubmuoreka [IOK
Kiterounas teopus https://m.edsoo.ru/863e6e88
bubmmoreka [{OK
10 K 1
€TKa KaK I1eJI0OCTHAsl )KMBasi CHCTEMa hitps-//m.eds0o.ru/86366¢88
CrpoeHnune 3yKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue bubnuorexa [JOK
11 CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6{f0
rpu0oOB 1 OaKTEepUil 10 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpEIapaTax U UX OTIHCAHHUE)
12 KonTponsHas pabota "Xumuueckuii coctan 0 bubnuoreka [JOK
KieTKu" https://m.edso0o.ru/863e766¢
13 ®doTocunTe3. XeMocuHTe3.OOMEH BEIIECTB 1 bu6moreka [IOK
WA METa00JIH3M https://m.edsoo.ru/863e7¢98
14 DHepreTUYecKuii 00OMeH 1 bubmorexa OK
https://m.edsoo.ru/863¢e7aae
JKu3HeHHbIN UK KICTKHU. JleeHne KIeTKH.
Muros. JlabopaTopHas padota Ne 3
bu6mmoreka [JOK
15 «HaOimronenre MuTO3a B KJIETKaX KOHYUKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 buocunTes 6enka. Peakuus MmaTpuyHOTO 1 bubnuoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsnus — OMocHHTE3 Oelka 1 Bubmiorexa OK
https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
18 Hexknerounbie popmbl )KU3HU — BUPYCHI 1
(op Py https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB 1 https://m.edsoo.ru/863e81b6

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




bubmuoreka [JOK

20 Meiios 1
https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonotBopenue. JlabopatopHast padora Ne
bubmmoreka [{OK
21 4 «M3ydyeHue cTpoeHus NOJOBBIX KJIETOK Ha 0.5
https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTIPEIapaTax».
NunuBuayanbHOE pa3BUTHE OPraHU3MOB

2 KonTpomasnas padota "[Ipouecce 0 bubnnorexa [JOK
KU3HEIeITSIIHHOCTH KIIETKH" https://m.edsoo.ru/863e8436

3 I'eneTnka — Hayka 0 HaCIEJICTBEHHOCTH U 1 bubmuorexa [JOK
U3MEHYUBOCTHU https://m.eds00.ru/863e86f2

4 3aKOHOMEPHOCTH HACTEOBAHUS TPU3HAKOB. 1 bubmuorexa [JOK
MonorubpuaHoe cKpeluBaHue https://m.edsoo.ru/863e8878

)5 JlurnOpuHOE CKpeInBaHue. 3aKOH 1 bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIEA0BAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuensieHHO€E HaclieI0BaHUE MPU3HAKOB.

JlaGopaTtopnast pabora Ne 5 «M3yuenue
paTopiiaip i bu6mmoreka [JOK
26 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5
https://m.edsoo.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha rOTOBBIX MUKpOIIpernapaTax»

7 I'eneruka nona. HacnenoBanue mpu3HaKoB, 1 bubnuoreka [JOK
CLICIUICHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacineactBenHas
M3MEHYUBOCTh. JIJaboparopHas padora Ne 6.

28 N3ydenne MmoauduKkamoHHON 0.5 bubmnorexa [IOK

Y1 ) https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHHUE BapUALIMOHHOTO
psilla ¥ BapuallMOHHOW KpUBOWD»
29 HacnencrBeHnHass ”3AMEHUMBOCTb. 0.5 bubmuoreka [JOK




Jlaboparopuas pabota Ne 7. «AHanu3
MyTalui y Jpo30(HIbl Ha TOTOBBIX

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

MHKpOIIpenapaTax»
30 I'eneTnka denoBeka 1 1 bubnmorexa LHOK
https://m.edsoo.ru/863e8d78
PesepBHblit ypok. KonTponbHas padora no
31 TeMe «HaciencTBeHHOCTh ¥ U3MEHUYUBOCTD 1 0
OpPraHU3MOBY
bubmmoreka [{OK
2 1 1
3 (Cenexums kak Hayka u mpouece hitps://m.edsoo.ru/863¢9214
3 MeTo1bl ¥ JOCTUKEHHUS CEIEKIIUN PACTEHUI 1 | bubmuorexa [JOK
U JKUBOTHBIX https://m.edsoo.ru/863e9214
bu6moreka [IOK
34 buoTtexHonorus kak oTpaciabs NPOU3BOJICTBA 1 1
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 27




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Nen/m | Tema ypoka KoutposbHubie | IlpakTuueckue tupposbie
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 0 1 bubmmorexa LOK
https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHuii 00 | 0 | bubnnorexa [JOK
HBOTIOLAN https://m.edsoo.ru/863e9570
3 MukposBonronus 1 0 1 Bubnmorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsamms Kak 3IeMeHTapHast euHUTIA
4 BH/1a U ABOJtonMHU. JlabopaTopHas pabora Ne | 0 0.5 bubnuoreka [JOK
1 «CpaBHEHUE BUIOB 1O https://m.eds00.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIue cuitbl (3JeMeHTapHbIe (PaKTOpHI) 1 0 1 bubmuorexa [JOK
3BOJIIOLUN https://m.edsoo.ru/863e9da4
6 EcrectBennsIir 0TOOP U €10 hOpPMBI 1 0 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopatopHas padora Ne | 0 0.5 bubnuoreka [JOK
2 «Onucanue NpucnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 Hamnpasnenus u mytd MakpO3BOJIIOLIUT 1 0 1 Bubmmorexa LIOK

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




9 HeobOpaTumocTs 3BOTIOIUN 1
10 Hcropus xu3Hu Ha 3emiie U METObI €€ 1
H3y4YeHUS
bu6mmoreka [{OK
11 ['unoTe3bl NpOUCXOXKACHUS )KU3HU Ha 3eMie 1
https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3emMIie TI0 Ipam U 1 bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl HIBOJTIOIUN PACTUTEIIHHOTO
13 1 KUBOTHOTO Mupa. [IpakTnueckas padbora 0.5 bubnnorexa [JOK
Ne 1 «M3yyeHune uCKOMaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B KOJUICKITHSIX)
bu6mmoreka [IOK
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1
https://m.edsoo.ru/863ea48e
bub OK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 1 nommoreka L
https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 BIDKYIIME CHIIBI ((PaKTOPBI) aHTPOTIOr€HE3a 1
A Y (@ PEI) aHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOJIIOIUU YEJIOBEKA 1
13 UYenoBeueckue pachl U IPUPOIHBIC 1 bubnuoreka [JOK
aJlanTaluy 4eJIOBEKa https://m.edsoo.ru/863eaea2
KouTtponbHas pabora no teme
bubmuoreka [JOK
19 «BO3HUKHOBEHHE U PA3BUTHE )KU3HU HA 0
https://m.edsoo.ru/863eaca?
3emiie»
bub K
20 DKoJIorus Kak HayKa 0 uoamorexa O
https://m.edsoo.ru/863ecaca?
o1 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE 1 bubnunoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 AbuoTtnueckue ¢akropsl. JlaboparopHas 0.5 bubnuoreka [IOK




pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT
oOutanusy. Jlaboparopnas pabota Ne 4.
«BnusHue cBeTa HAa POCT U pa3BUTHE
YEPEHKOB KOJIeyCay

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

b K
23 buoTtnyeckue GakTopsl nommorexa 110
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
24 nonyisiiuu. [Ipaktuyeckast pabora Ne 2
«IIoCYET IOTHOCTH MOMYJIALMMI pa3HbIX
BHJIOB PACTEHUI»
bubnuoreka [IOK
25 Coo0miecTBa OpraHu3MoB — OHOIIEHO3 nomorexa I
https://m.edsoo.ru/863eb46a
bubnuoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) nommoreka L
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
. bu6mmoreka [IOK
27 Dxosnoruueckue nupamuasl. CBoMCTBa
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [IpupoHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimobdanpHas s3kocucTema bubnuoreka [JOK
3emiin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnuoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
YenoseuecTBo B OHochepe 3eMi.
32 CocymiecTBoBaHHME NPUPOABI U
YeJlIoBeYecTBa
33 KonTponsHas pabota no Teme "Dxonorus" bubnunoreka [JOK




https://m.edsoo.ru/863ebale
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PesepBHbIit ypok. O000IICHIE TEMBI
«Coo011IecTBa 1 IKOJIOTUICCKUE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Py6orios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»
* buonorus / [Taceunuk B.B., Kamenckuii A.A., Py6rio A.M. u npyrue /Ilox pen.

[Taceunuka B.B., AkironepHoe oouiectBo «M3aarensctBo «IIpocBenieHne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

. Kamenckmit A. A., Kpukcynos E. A., [laceunux B. B., [lIsenos I'. I'. buonorus. Beegenune
B 00mIyIo Omosioruto. 9 kiacc: mertoandeckoe mocooue. — M.: JIpoda,

2.buonorus: lllxkonsHas >anmKIoneaus. M.: bonemas Poccuiickas samukinonenus, 2004,
3.JleontheBa O.M.buonorus. Urpel Ha ypokax. 5 kiacc: [Tocobue mis yautens. M.: OOO
«Dupma «M3marensctBo ACT», 2020.

4.Cepus «Opynut». Mup xkuBoTHbIX. M.: OO0 «T]] «M3narensctBO0 Mup kHurmny», 2022.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

http://pedsovet.org

http://www fipi.ru

https://resh.edu.ru

https://nsportal.ru
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