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OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «BUOJIOI' US1»
(0a3oBbIii YPOBEHDb)

@enepanbHas paboyas mporpamma mno ydyeOHomy mnpeamery «buonorus» (06a30Bbiit
ypoBeHb) (peameTHast 061acTh «EcTecTBeHHO-HAyUHBIE TPEIMETBI») (J1ajee COOTBETCTBEHHO —
nporpaMMa 1O OHOJOTUHM, OHOJIOTHS) BKJIIOYAET MOSICHUTEIbHYIO 3alUCKy, COJIep)KaHue
00y4eHus, IJIAaHUPYEMbI€ pe3YyJbTaThl OCBOCHMSI MPOrpaMMmbl MO OHMOJIOTHUH, TEMAaTUYECKOE
IUTAHUPOBAHHUE.

[TosicHuTenpHast 3amucka OTpa)kaeT OOMIMe IeNMM M 33Ja4d W3Yy4eHUs OWOJIOTHH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3Yy4eHUIO0 OOy4yarolUMMUCS, MECTO B
CTPYKTYpe Y4eOHOro IUIaHa, a TakKe MOIXOABl K OTOOpYy COAep)KaHUs, K OINPEACICHUIO
IUTAHUPYEMBIX PEe3yJIbTaTOB.

Copepxanrie 00y4eHHsI PaCKPBIBACT COJIEPIKATEIbHBIC JIMHUU, KOTOPBIC IMPEaIaraloTcs
JUTSL 00513aTEIIBHOTO U3YUEHUS B KAXKIOM KJIacce Ha ypOBHE CPeHEro oo1iero oopazoBaHusl.

[Tnaaupyemblie pe3yabTaThl OCBOSHUS IPOTPAMMBI 110 OMOJIOTHH BKIIOYAOT JTMYHOCTHEIE,
MeTanpeIMEeTHbIE pPe3yJdbTaThl 3a BeCh IMEpHojJ OOyueHHs Ha YpOBHE CpeIHEro ooOIero
00pa3oBaHUs, a TAKXKE MPEIMETHBIC JTOCTIKCHUS 00YJArOIIErocs 3a KK/l roJl 00ydeHUSI.

MHOSACHUTEJIBHAS 3AITUCKA
AJIs1 00y4aKoIIMXCH HA YPOBHe cpeaHero odmero oopasosanus (10-11 kiacc)

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTHH TEOPETUYECKYI0O OCHOBY JIS OMpEesIeHUs
MOIXOJI0B K (OpMHpOBaHHIO cOACpX)aHHUS y4eOHOro mpenMera «bHONOTHS» COCTaBHIIM:
koHentyanbable mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJleH, coaep:KaHus,
pe3ysbTaTOB OOYyYCHUS W TPEeOOBAHHM K YPOBHIO IOATOTOBKH BBHIMTYCKHHKOB, TOJIOXKEHHUS 00
o0IIMX LEesIX M MPUHIUINAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero oopaszoBanus B Poccuiickoit denepanyn, a TakkKe MOJIOKESHUS O crienu(rKe OUOJIOTHH,
e€ 3HAUYECHUWU B TO3HAHUM KUBOW MPHUPOABI U 00ECNEUYeHHU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM, OMPE/EICHbl OCHOBHBIE (PYHKIIUU MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu Aa€T mMpecTaBiIeHUe O 1ENAX, 00 00IIel CTpaTeruu 00y4YeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYarOIIMXCS CpeAcTBaMHU YydeOHoro mpeamera «buonorusy,
onpezenseT o00sg3aTeNbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, paclpelielieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBAaTeNbHOCTh M3yYeHHUs yueOHOro Marepualna C
Y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU 0Opa30BaTEIILHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarouXcsl.

B nporpamme mo OuOJIOTHMH TakXe YUYUTHIBAIOTCS TpPeOOBAaHUS K TUIAHHUPYEMBIM
JUYHOCTHBIM, METaNpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJOB yu4€OHO-TIO3HABATEIBHOMN JIEATEILHOCTH/ydeOHBIX TEUCTBUI 00YUaIOIUXCS 110
OCBOEHHIO COJIepP KaHUs OMOIOTHYECKOT0 00pa3oBaHUs.

B mporpamme no Ouonorun (10-11 kmaccel, 6a30BbIli ypOBEHb) pealM30BaH MPUHIIUIT
MPEeMCTBEHHOCTH B UW3Y4YeHHH Ouosioruu, Omarojgapss 4YeMy B HEW MpOCMaTpUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALMM  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHWI O CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYITHOCTH OCHOBHBIX MTPOTEKAIONIUX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTHH YAENeHO BHUMAHUE HCIOJIb30BAHUIO MMOJYUYEHHBIX
3HAHWI B MIOBCETHEBHOM >KM3HU JIJISl PEIICHUS MMPUKIIATHBIX 3a7a4, B TOM YHCIIe: MPO(OUIaKTHKA
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHHS B OKpYXarollel MpUpOaHOIl cpele,



aHaINM3a BIMSHUS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSIHUE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K MPUKIAJAHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bUOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO 0OeCTieueH s YCIOBUN JJISl PELICHUS
OJIHOI M3 aKTyallbHbIX 33/1a4 MIKOJBFHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mperoaaraet
¢dopmupoBaHre y 00yYarOmUXcs CIOCOOHOCTH aaNTUPOBAThCI K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

Buonorus Ha ypoBHe cpeaHero oOmero odpa3oBaHusi 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (GopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAyYHOM KapTHHE MHpa,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOM MPUPO/E, €€ OTIIMYUTENBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3aly M 3BOJIOLMH, CO31a€T YCIOBUA JUIS: IO3HAHMUS 3aKOHOB YXMBOM IPUPOJIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOIO M 0€30mMacHOro obpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOI'O OTHOILLIEHHUS K )KMBOU IPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OMOJIOTHA HUMEET TaKXKe JUIsl PEIICHUs BOCIMTATENbHBIX U
pa3BUBAIOIIMX 33/1a4 CpeAHero oluiero oopazoBanus, conuanuzanuu odydaromuxcs. Mzydyenue
Ouonoruun obecrieynBaet yCIIOBUS JUISL ¢dbopmupoBaHus UHTEIJIEKTYaIbHbIX,
KOMMYHHKAIIUOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYpbI, CIOCOOCTBYET
MHTETpaly OMOJIOrMYECKUX 3HAHUM C NPEJCTABICHUSMU W3 APYTUX Y4YEOHBIX NPEAMETOB, B
YaCcTHOCTH, (pU3UKU, XUMUU U reorpadun. Ha3BaHHBIE ONOKEHUS O MpeJHA3HAYCHUN YIeOHOTO
npeamera «buonorus» CcocraBUIM OCHOBY Ul ONPENENIEHUS IOJIXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe 10 OHOJIOTHH.

OTt60p conmepkanus yueOHOTO TpeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIONIHeCs TOKHBI
OCBOUTH 3HAHUS U YMEHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIIOLINe
aJIecKBaTHOE TIOBEJICHUE 4YEIIOBEKa B OKPY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
IPEJCTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AIMH OHOJIOTHYECKOr0 00pa30BaHMsL.

CTpyKkTypupoBaHUE€ COJEpKaHUs Y4eOHOro MaTepuajia B MpOTrpaMMe IO OHOJIOTHH
OCYILIECTBJIEHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHHs 3HAHMHA 00 OTIMYUTENIBHBIX OCOOEHHOCTSX
JKUBOW TNPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOINMU. B COOTBETCTBMM C 3THM B
CTPYKType ydeOHoro npenmera «buosorus» BbIIENEHBI CIEIYIOIUE COJiepKaTeIbHbIe JITUHUU:
«buonorus xak Hayka. MeTo/ibl HAy4HOTO MO3HAHUS», «KieTka kak Ouojorudyeckas cucTeMay,
«OpranusMm kak Ouosnoruyeckas cuctema», «CucreMa U MHOroo0pasue OpraHu4eckoro Mupay,
«OBOJIIOLUS KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

HEJIb U3YYEHUSA YYEBHOI'O ITPEIMETA «bHOJIOT'US»

Ha 0a30BOM YpOBHE — OBJaJeHHEe OOYYalOUMMHCA 3HAHUSAMH O CTPYKTYpHO-
(GYHKIIMOHAJIBHOW OpraHu3alluy JKMBBIX CHCTEM pa3HOIO paHra M MpHOOpEeTeHuEe YyMEHH
UCIOJIb30BaTh 3TU 3HAHMS JUI TPAMOTHBIX I€HCTBUN B OTHOLIEHUN OOBEKTOB >KUBOM MPUPOJIBI U
pelIeHus Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

3AJAYU UBYYHYEHUA YYEBHOI'O ITPEIMETA «bUOJIOI'USD

- OCBOEHHE OO0YYaIOIIUMHCS CHUCTEMbl 3HAHMH O OMOJIOTMYECKHUX TEOpHUsiX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3aX, MpaBWaxX, CIyXallUuX OCHOBOM uis (opMHpOBaHUS
IIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KApTUHE MHUpAa, O METOAAX HAy4yHOI'O IIO3HaHUf,
CTPOEHUH, MHOT0OOpa3MM U OCOOEHHOCTSX MHMBBIX CHCTEM pAa3HOrO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

- ¢popMupoBaHUEe y 0OydarOIIUXCsl TO3HABATENbHBIX, HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaIn3a JaHHBIX O MYTSIX pa3BUTHs B OMOJIOTUM HAay4YHBIX B3IJISJIOB,
UJEN U TIOJIXO0/I0B K H3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;



- CTaHOBJIHHE Yy oOOydarommuxcs oOmeil KyabTypbl, (YHKIMOHAJIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATH SBICHUS OKPYKAIOIIET0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHMU 3HAHH U OIBITA, TOJYYSCHHBIX IPU U3yYCHUH OMOJIOTHH;

- opMupoBaHUE y OOyUYaIOIIUXCSI YMEHUN WIUTIOCTPUPOBATH 3HAYECHUE OMOIOTHYECKUX
3HAHUA B TMPAKTUYCCKOW MACSITETLHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMCHHBIX MEIHIIMHCKHIX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHI;

- BoCcUTaHUe YOeKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YEJIOBEKOM >KHUBOH MPHUPOIHI,
HEO00XO0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

- OCO3HaHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUIsl TOBBILICHUS YPOBHS SKOJIOTHMUYECKOM
KYJIBTYPBI, U GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- IpUMEHEHUE NMPUOOPETEHHBIX 3HAHUI M YMEHUHN B MOBCEIHEBHOM KU3HU JJIS OLICHKU
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAaIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHHE Mep TPODHIAKTHKY 3a001eBaHUH.

MECTO YYEBHOTI'O IIPE/IMETA «bUOJIOT'USI» B YYUEBHOM IIJIAHE
B cucteme cpennero obmero odpazoBanus «buosorus», nzydaemasi Ha 6a30BOM YPOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIaCTH
((ECTGCTBGHHO-HayLIHI)IG MMPpEaAMCETBD».
Jlnist u3yueHusi Onosioruv Ha 6a30BOM YpOBHE CpPEIHEro o0IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMHU, TEXHUUECKUMU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeTo/1p1 T03HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, OIIMCAHNUE, U3MEPEHHUE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBIY.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «lcmonb30BaHME pPA3IUYHBIX METOAOB TNPH H3YYECHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMEe >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiictBa OumocucteM M HUX pa3HooOpazue. YpPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmuupel u cxembl: «OCHOBHBIE INMPHU3HAKH KU3HW», «YPOBHH OpraHU3aLMM >KUBOM
PUPOJIBI».

O6opynoBanue: Moaens Momnekyinsl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH.

XVMMHUYECKUH ~ COCTaB  KJIETKHM.  XHMMHYECKHME  DJJIEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJABI M MHUHEPAIBHBIX BELIECTB B KieTke. llognepkaHne OCMOTHYECKOTO
OanaHca.

benxu. Coctas u ctpoeHue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIMU OEITKOB.

depMmeHTHl — Ouonorudeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TJIOKO3a, pudo3a U Je30Kkcupubo3a), AMcaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buonornueckue
(GyHKIINY YTIIEBO/IOB.

Jiumuapl:  Tpurnmuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkiun aunuaoB. CpaBHEHHE YITIEBOAOB, OEIKOB U JHMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. HykieoTuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[Murtonmorus — Hayka o kierke. KinetouHas teopus — NpuMmep B3aMMOACHCTBUS UIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO/Ibl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O01ue Npru3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tunbl KJIETOK: SyKapuoTHYecKas U TNpokapuotrudeckas. OCOOCHHOCTH CTpPOCHHUS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LEHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHbli LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXHUBOM IPUPOJE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmumsr 1 cxemsl: «lleprogudeckas Tabmua XUMUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHON KieTKu», «CTpoeHue pacTUTenbHOU KieTkun», «CrpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE JIS MPOBEACHUS HAOIIOJCHHM,
U3MEPEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «/3ydeHne KaTAIUTUYCCKOW aKTHMBHOCTH (EpMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «l3ydeHue CTpoeHUs KIETOK pPACTEHHUM, KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE».

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTaOOIM3M. AcCUMWISIMS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U PHEPTUU B TOHUMaHUHM MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTrepoTpodHsbiii. Ponbs pepmeHToB B 00MeHe
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm QotocuHTe3a.
O dexTuBHOCTH hoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3a Ul KU3HHU Ha 3emiie. BiausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3Ha4YeHWe XEMOCUHTe3a Ul KU3HHM Ha
3emute.

OHepreTndyeckuii oOMeH B  KieTke. PaclieruieHne  BeIIECTB, BBIJCIECHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakium wmatpuunoro cunte3a. lenernueckas wunpopmamus u JHK. Peanmzanums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHUCIIOT. Ponb pubocom B GrocuHTe3€e Oernka.

Hexnerounsle ¢opmbel xu3Hu — BuUpychl. Mcropusi otkpeitusi Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymutenr CIIMJla. OOpatHas TpaHCKPHUIIIKSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmust u  cxembl: «Tunmbl  nuranus», «Merabonusm», «MUTOXOHIPUS,
«QHepreTuueckuii oomMen», «Xmoporuact», «Porocunres», «Ctpoenne JIHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-anmumkanmuu «Yapoenune JIHK u Tpanckpumnuus», «bruocuHTe3
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM WK KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierkn — muto3. Cragum muto3a. IIpoueccel, mpoucxopsiue Ha pas3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXEHHS: JelIeHHe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHME,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metio3. Craguu meitosa. [lporeccsl, nmpoucxonsdime Ha cTagusx Mmenosa. [loBexpenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornueckuii CMbIC M 3HAUEHUE MEHO03a.

I'amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHUEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AWLIEKJIeTKa) — crepMaToreHe3 U oBoreHe3d. (OCOOEHHOCTM CTpOEHHMS SHLEKIETOK W
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oransl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysiLus,
opranoreses. [ToctamOproHanbHOe pa3BuTHE. THIBI MOCTAIMOPHUOHAIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pactennii. OHTOreHe3 IIBETKOBOI'O PACTEHMSI: CTPOCHUE CEMEHU, CTauU
pPa3BUTHSL.

JdemoHcTpanum:

Tabmuib! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanua JTHK», «Mutos», «Meio3», «IIpsamoe n Henpsimoe pa3BuTHe», «I'ameToreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTo30u/Ibl MIIEKOIHUTAOLIETOY,
«Sineknerka miekonuraroniero», «KapumoknHe3 B KIIETKax KoOpelika JIyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGopartopnas pabota Ne 3. «HabmoeHre MUTO32a B KJIeTKaxX KOHUYMKA KOpEIlKa JTyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHast pabora Ne 4. «M3ydeHHWe CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOTpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTuku. McTopusi pa3BUTUS TEHETUKU. Ponb HUTOJNOrMU H
SMOPHOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX ¥ 3apYOCKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACIEOBaHUsI MPU3HAKOB, YycTaHoBJIeHHble [.  MeHnnenem.
MonHoruOpuaHOe CKpelMBaHue. 3aKOH eMHO-00pa3usi THOPUIOB TIEPBOTO NoKoyIeHus. [IpaBuiio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JUTHOPUAHOTO CKpENIMBaHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

CuerieHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o CcremIeHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHne cuerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUsI HACTEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

['enetuka moma. XpoMOCOMHOE OTpEEICHHE 1Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HaciemoBaHue NPU3HAKOB, CIEIJICHHBIX C
TOJIOM.

H3meHnunBocTh. Buapl M3MEHUMBOCTH: HEHACICACTBCHHAs M HaclCACTBEHHas. Poib
cpeapl B HEHACIEICTBEHHOH  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PUKAIIMOHHON
W3MEHUYMBOCTU. BapuarnmoHHbIl psifi M BapualMoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonuyecTBeHHbIE M  KaueCTBEHHbIE TNPU3HAKM M WX HopMa peakiuu. CBolicTBa
MOAU(PUKAITMOHHOW N3MEHYHBOCTH.

Hacnencreennas, iy reHOTHIUYECKAs, U3MEHUYNBOCTh. KoMOMHAaTHBHAS N3MEHYNBOCTD.
Meiio3 u TMONIOBOM mporecc — OCHOBAa KOMOWHATUBHONM W3MEHUYMBOCTU. MyTalMoOHHas
U3MEeHYMBOCTh. Kiaccuukaims MyTranuii: Te€HHbIE, XPOMOCOMHBIC, T€éHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurnpocty H. Y. BaBunona.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka denoBeka. Kapmorunm uenmoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YeEJIOBEKa:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpe/eNIiCHHe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [II[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Oone3Hd, OOJe3HH C  HACIEACTBEHHON  MPEApPacroiIoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIETKH.
[Tpuntumnel 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUS T€HETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTHPOBAaHME. 3HAaYeHHE MEIAUIIMHCKOW TEeHETUKH B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JIEBaHMI YeTTOBEKaA.

JdemMoHcTpanum:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuibl u cxeMbl: «MOHOTHOPHAHOE CKPEITUBAHUE U €T0 IIMTOTCHETUYECKasi OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneincTBre ajlieNIbHbIX I'€HOBY, «I €HeTHYecKue KapThl pAaCTEHUM, KUBOTHBIX
u 4denmoBekay, «l'eHeTmka momay, «3aKOHOMEPHOCTH HACJEIOBAaHMS, CIEINIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHuMBOCTHY», «MoaudukamoHHas



U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalHoHHAS
U3MEHYUBOCTBY.

O6opynoBanue: MoJeHU-anTuIHKA «MOHOTHOpUAHOE CKpenmBaHue», «HermomHoe
JOMHUHHpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble U NPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopHas padota Ne 6. «3yyeHue MoaupuKaIMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHaM3 MyTanwid y JApo30oGHUIbI HA TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka M IIpoLecc. 3apoKIeHue CeIeKIu U Jomectukauus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METOJIbI CENCKIIMA. MacCOBbIA M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 9KCcTephepa. BIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIMHT.
Uucrass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanmuss M e€ yCrexwu.
N cKyCCTBEHHBIN MYTareHe3 W MOJYYEHHUE MOJUIUIONIOB. J(OCTHKEHUS CEJIEKUHMH PACTECHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WMH)KEHEpUsA. ITambl CO3JAAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KylIbTypbl. MUKPOKJIOHAJIFHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. @. lBaHOB.

Tabmumel u cxembl: kapta «lleHTpBl MPOUCXOXKIACHHUS M MHOT000pas3usi KYIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWsanoBay, «[lomummounus», «OOBEKTHI
ouotexHonorun», «Kinerouneie KyiabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBanue: MyJsSDKA TIJI0JIOB M KOPHEIUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypceusi «OCHOBHBIE METOJBI M JIOCTHIKEHHUSI CENEKIIMM PACTeHUU U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOIIMOHHASI OMOJIOTHS.

[Ipennockuikn BO3HMKHOBEHUSI ABOJIOIMOHHONW TEOPHHM. DBOJIOIMOHHAS TEOpUA U €€
MeCTO B OMOJIOTHU. BiusiHIE YBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaueTenbCcTBa JBOJMIONMM. IlaIeOHTONOTHYECKHE: TOCIEA0BATESILHOCTL TOSBIICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIHUCH, epexoanbie ¢popMbl. buoreorpaduueckue: cxoacTBo
U paznnune GayH 1 Gpop MaTEPUKOB U OCTPOBOB.



DOMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AHAJOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MIpU
OTPaHUYEHHOCTH PECYpCoB, HeompenenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak eqMHULA BUIA U 3BOJIIOLUY.

JBxyme cuibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTalMOHHBIA Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocCoOAEHHOCTh ~ OPraHM3MOB ~ Kak  pe3yJibTaT  d3BOJIONMU.  [Ipumepbl

IPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(}o3bl U HINO0-adaNTaALINH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makpospomtonust. @opMbl 3BOIOLUK: (pugeTHdecKas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napaenbHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxaenue  OT  HecHeUUaIM3UpOBaHHbIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdeMoHcTpamum:

[oprpersr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmupr u  cxembl: «Pa3BuTue opraHudeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBaHHEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonmynsiumy, «MyTanuoHHas U3MEHUYUBOCTbBY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OOmas aereHepanus», «JBmwkymme cunbl sBomonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «I[Iprcrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTUIECKOE BUI00OPAa30BAHUEY.

O6opynoBaHue: KOJIEKINUS HACEKOMBIX C PAa3TUYHBIMU TUIIAMU OKPACKU, HA0Op II0/I0B
U ceMsH, Kosulekius «lIpuMepsl 3alIUTHBIX MNPUCHOCOOJEHUN Yy KMBOTHBIX», MOJENb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue TOoJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KoieKius «DOpMbl COXPaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX W pacTeHHil», Moaensb anmiukanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTHUECKOMY KPUTEPHION.

JlaGoparopnast pabora Ne 2. «OmnucaHue TPHUCIIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KH3HU Ha 3emJie.

JloHayuHbIe TIpe/ICTaBICHHS O 3apOXK/I€HUU KU3HU. HaydHble TMIIOTE3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHchepMus. XUMHUYecKas IBOJIONUS. AOMOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJITBEPXKJIEHUE
XUMHUYECKON 3BOMIONMHU. HauanpHble Tanmsl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.



dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
3BoItoLHs. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam U nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas 3pel. [laneos3oiickas spa u €€ NEepHOIbl: KEMOPUNCKHM, OPIOBHKCKHMA,
CUJIypUIHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMara M Te€O0JOTMYEeCKUX IporueccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusl 4enoBeKa. AHTPOIOJIOTHMS Kak Hayka. Pa3BuTue mnpeacraBieHUl o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yyeHus: antponorenes3a. CxoacTBa U pa3anyus YeloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEJIOBEKA.

JBuwxymme cuibl  (QakTopbl) aHTpomoreHe3a. HacnencTBeHHas W3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TPpYAa, MBILUICHUE,
peub.

OcCHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YETOBEK YMEbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBek pasyMmHbld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILIECTBOBaHUS, 00JIACTh PACIpPOCTPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoeueckne packl. OCHOBHBIE OOJIBIIME PACHl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOTIEHHOCTH NPEACTaBUTENIEH YeIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. [{apBus.

Tabnuupl u cxemsl: «Bo3aukHoBeHne COTHEYHOU CHUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHmyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEepPT CTPOCHHS
YeloBeKa U 4elOBEeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

Ob6opynoBanne: Mymspku  «lIpoucxoxaenue denmoBeka» (OIOCTHI aBCTpaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WM HU300pakeHHs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[IpakTuueckas padora Ne 1. «M3yueHre UCKOMAeMbIX OCTATKOB PACTEHU U KUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBONIOLUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAayUYHbIA WU
KpaeBeIUECKUI My3€eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DKojorusi Kak Hayka. 3ajaud W pa3lenabl SKOJIOTMH. MeTolbl 3KOJIOTHYECKHUX
UCCJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHWs  OpPraHW3MOB:  BOJIHAs, HA3eMHO-BO3NYIIHAs,  ITOYBEHHAS,
BHYTPUOPraHU3MEHHasI.

Oxonornueckue (axroprel. Knaccudukanust sxomorundeckux (paxTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIOTreHHbIE. J[elicTBHE IKOIIOTUUECKUX (PAaKTOPOB HA OPTaHU3MEI.



AbGuornueckue  (aKTOppl:  CBET, TeMIeparypa, BIAKHOCTb. @DOTONEPUOAU3M.
[TpucnocoOneHns opraHu3MoB K J€HCTBUIO aOMOTUYECKHUX (paKTOPOB. bruonoruueckue puTMsl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XHUIHUYECTBO, cUMOM03 U ero (opmel. [lapazutusm, koonepamnus, MyTyajln3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HauYeHHEe OHOTUYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU Nomynsuud. OCHOBHBbIE IIOKA3aTead MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MuUrpauusd. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpauuu:

[Moptpetsl: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «lIpupoansie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JIaGoparopnas pabora Ne 3. «Mopdosornueckue OCOOEHHOCTH PAaCTEHUM W3 pPa3HbIX
MECT OOUTAHUSD.

JIaGoparophas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel  OHOIIEHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe U OHOreoreHo3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl DKOCHCTEMBI: IPONYLIEHTBI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopor BemecTB W TOTOK dHEprud B dKocucreme. Tpoduyeckne (MHIEBBIE) yYPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMSI. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
DKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALHUsA, pa3BuThe. CyKIeccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KkocucTeMbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak gakrop ycroiunBoctu skocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ouochepe 3emin. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['moGasbHBIEC HKOJTOTHYECKHUE TTPOOTIEMBI.

CocymecTBoBaHue TpupoAbl W dYenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OcCHOBa pPalMOHAIBHOIO YIPaBJIECHUS MPUPOAHBIMU
pecypcamu U UX UCHOIb30BaHue. JlOCTHKEHHsI OMOIOTUH M OXpaHa IPUPOIBI.

JdemoHcTpauuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuis! u cxemsl: «llumieBsie nenu», «brUoIeHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocHucTeMa MIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO Jjecay, «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas



coctasisonias ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHUs1 Onocdepn», «O0mas cTtpykrypa ouochepsn», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot azota B mpupoe».

ObopynoBanue: MoJenb-anmuKanust  «Tunuunaele  OMOLEHO3B»,  repOapHii
«PactutensHple  cooOmiecTBay, Koutekumu  «buoneno3»,  «BpeaumTenum — BakHEWIIHX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 9KOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MX HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUAA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOECHUs mpeamera «buosorus» BblAEIEHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJIEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPENEICHHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXJIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, IPHUCYILUMH  CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Mpeamera «buomorus» HOCTUTAOTCS B €AMHCTBE
y4eOHOIl W BOCHUTATENbHON JEATEIBbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKUMU
COLMOKYJIBTYPHBIMU, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTaHMSI ¥ CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH MO3MIMU JMYHOCTH, MATPHOTH3MA,
YBaKEHHs K 3aKOHY M IIPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJECHHUIO, B3aUMHOI'O
YBOKEHUs, OCEpEeKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPATUIHIM
MHOI'OHaIMOHaJIbHOTO HapoJa Poccuiickoit denepanyu, npupoae u okpyxarolei cperne.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO npenMeTa « BHOJIOT s JOIKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTpEHHEH
MO3HUIIMEH JMYHOCTH, CHCTEMOM IEHHOCTHBIX OpHEHTAIWid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIEeCTBa,
pacmmpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEIFHOCTH B IMPOLECCE pPean3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

- c(OPMHPOBAHHOCTh TPAXJAHCKOW TMO3UIUN OOYyYArOIIEerocsi Kak aKTUBHOIO H
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa,;

- OCO3HaHME CBOMX KOHCTUTYIMOHHBIX MNpaB M O0OsS3aHHOCTEH, yBa)KCHHE 3aKOHA U
NPaBOTIOPSIIIKA;

- TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATEJbHOCTH NpPU CO3AaHUU Y4EOHBIX
IPOEKTOB, PEUICHWHM YYeOHBIX W TIO3HABATENBHBIX 3ajad, BBIIOJHEHUH OHOJIOTHYECKHX
HKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMpPENesITh COOCTBEHHYIO MO3WIMIO TI0 OTHOIICHUIO K SBICHUSAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

- yYMEHHE YYMTHIBaTh B CBOHMX JCHWCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
TIOJIOKCHHEM;

- TOTOBHOCTb K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4EOHBIX,
MO3HABATENBHBIX W HCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIHFHOTO OTHOMICHUS K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

- TOTOBHOCTbH K TYMaHHUTAPHOW U BOJIOHTEPCKOM JEeSITEITHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



- chopMHPOBAHHOCTH POCCHUUCKON TPaKIAHCKONH HIACHTUYHOCTH, MAaTPHUOTU3MA,
YBOKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoawHON, ropmoctu 3a CBOM
Kpai, cBOK PonuHy, CBOM f3BIK M KYJBTYPY, IPOLUIOE M HACTOSLIECE MHOIOHALMOHAIBHOIO
Hapoxa Poccuu;

- IIEHHOCTHO€ OTHOIICHHWE K NPUPOAHOMY HACICAUI0 M TNaMSATHUKAM MPUPOIBI,
JOCTH>KEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

- CIIOCOOHOCTH OIICHMBATH BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBICHHUE W PA3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

- wuaeiiHas yOexXIEHHOCTb, TOTOBHOCTh K CiIykeHHI0 U 3amuTe OrtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HAPOa;

- chopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUYECKOTO TIOBE/ICHUS;

- CHOCOOHOCTH OIICHMBATH CHUTYallMl0 M TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JUYHOI'O BKJIa/1a B IOCTPOEHHUE YCTONYUBOIO OYyIIEro;

- OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTENSM, CO3JAaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOWN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUUECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

- IOHUMAaHHUE 3MOLHUOHAIBHOTO BO3JCHCTBHUS )KUBOU IPUPOBI U €€ HEHHOCTH;

- TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, GOPMHUPOBAHMSA  KYJBTYPbl 310POBbS U
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

- TMOHMMAaHHWE W peaju3alus 3J0POBOr0 MU 0Oe30macHOro ooOpasza KH3HU (370pOBOE
nuTaHue, cOOMI0IeHHe TUTHEHNYECKUX MPaBWI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATUN U
OT/IbIXa, peryisipHasl (u3ndeckass akTUBHOCTD), O€PEKHOT0, OTBETCTBEHHOTO M KOMITIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

- TIOHUMaHWE€ IIEHHOCTU TPABWJI HWHAMBUIYATBHOTO M KOJUIEKTUBHOTO O€301acHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

- OCO3HAHHUE TOCJIEICTBUI U HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTpEOJIEHUS aIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

- TOTOBHOCTb K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

- TOTOBHOCTh K AaKTHBHOM J€ATEIIBHOCTH TEXHOJOTHMYECKOM M  COIMAJIbHOU
HAIPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHATH
TaKyI0 JIeITeIbHOCTB;

- UHTEPEC K pa3Iu4HbIM chepam mpodheccHoHAIBHON NesTeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaaTu30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH
KU3HU,

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

- DKOJIOTHYECKHU I1eJIecCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK WMCTOYHHUKY J>KM3HU Ha
3emJie, OCHOBE €€ CyIECTBOBaHUS;

- TIOBBIIICHUE YPOBHS DKOJIOTHYECKON KYJIbTYpPBHI: IPHUOOPETCHHE OMBITa TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpeibl;

- OCO3HaHHMeE TI100aJTHFHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM U MyTeH WX PEIICHNUS,



- CIIOCOOHOCTH HCHOJB30BAaTh NpUOOpeTaecMble NpPU U3YYCHUH OHOJOTMU 3HAHUS H
YMEHUS MIpU PpEHIEHUH NpoOJeM, CBS3aHHBIX C pAlMOHAIBHBIM IPHPOJIONOJIB30BAHUEM
(coOmroenue MmpaBwil MOBENEHHS B MPUPOJE, HANPABICHHBIX HA COXPAaHEHHWE DPAaBHOBECHUS B
9KOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OMOChephl);

- aKTMBHOE HEINpUATHE JCUCTBUM, NPUHOCALIUX BPEJ OKPYKAIOLIEH IPUPOJHOMN cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

- HaJIMYUE PaA3BUTOTO JKOJIOIMYECKOIO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpbI, OIBITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IIPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTNYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA

- c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

- COBEpPUICHCTBOBAHME SI3bIKOBOM UM  YHUTATEIbCKOM KYJIbTYpPHl Kak CpeICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U [TO3HAHUS MUPA;

- IIOHUMaHHEe creqUPUKN OMOJIOTMU KaK HAayKH, OCO3HaHUS €€ poiu B (pOpMUPOBAHUU
PaLMOHAJILHOTO HAYYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKaroIleM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

- yOeX1IEHHOCTh B 3HAYMMOCTH OMOJIOIMHU AJISi COBPEMEHHOMN IIUBUIN3ALMH: 00eCTIeUeHUS
HOBOTO YPOBHS Pa3BUTHS MEIHMIMHBI, CO3/IaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 IN100aIbHbBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

- 3aMHTEPECOBAHHOCTb B MOJIYYEHHM OHOJOTMYECKUX 3HAHUM B LEISIX IOBBILICHUS
oO1ielt KyJlbTyphbl, €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTaBHOW 4acTu (hyHKIIMOHATBHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

- MIOHMMaHUE CYIIHOCTH METOJOB MO3HAHMS, HUCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOIIMXCSA JAHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BATh OMOJOTMYECKHE 3HAHUS IS PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

- OCO3HAHME 1IECHHOCTH HAY4YHOH J€ATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITENIBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

- TOTOBHOCTbh M CIIOCOOHOCTh K HEIMpPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAHMH 1O OMONOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSI y4eOHOro mpeaMera «bHonorus» BKIIIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPIHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHble JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHbIE, PETYISTHUBHBIE), 00ECIeUnBaOIINE



dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXxcs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpCaJIbHbIC YydeOHBIC JEWCTBHUS B IMO3HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeTtanpeaMeTHbIe PE3yNIbTaThl OCBOCHUS MPOTPAMMBI CPEIHET0 00IIero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

- CaMOCTOSITeNTbHO (OPMYIUPOBATh M AKTyaTHM3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

- WUCIONB30BaTh MPH OCBOCHWUW 3HAHMNA MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIW3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C IPYTHMH MTOHATHSIMH ),

- ONpENENATh LENU JEeSATEIBHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JTOCTHIKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

- HCIOJIb30BaTh OMOJOTMYECKHE MOHATHUS JJIsi OOBSICHEHHUS (PAKTOB W SIBJICHUH >KUBOM
TIPUPOJIBI;

- CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTHBHBIC, ICIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

- PUMEHSATH CXEMHO-MOJISIIBHBIC CPECTBA JIJISl IPEIICTABICHUS CYIIIECTBCHHBIX CBSI3EH U
OTHOILECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAaX, a TAaK)Ke MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabareiBaTh IUIAaH pEIICHHS NpOOJeMbI ¢ YYETOM aHajaW3a HMEIOIIUXCS
MaTepUaIbHBIX H HEMaTEePHUATBHBIX PECYpPCOB;

- BHOCUTbh KOPPEKTHBBI B JIESTEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

- KOOPJIMHHUPOBATh W BBIMOJHITH PabOTy B YCIOBUSAX pPEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

- BIAACTh HaBBIKAMU y4eOHO-UCCIIEOBATENLCKOH M TMPOEKTHOW AESTeThbHOCTH,
HABBIKAMU pa3pelieHus mpooiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TTOUCKY
METOJIOB PEHICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3TMYHBIX METO/I0B TTO3HAHMUS,

- UCTOJB30BaTh PA3IUYHBIC BUIBI JICATEIHHOCTH IO TMOJYYECHUIO HOBOTO 3HAHWS, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

- ¢opMupoBaTh HAYYHBIH THUN MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJOTHEH,
KITFOYEBBIMH MTOHSATHSAMHI H METOJIaMU;

- CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 331aul B 00pa30oBaTeNbHOMN NEATEIHbHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

- BBIIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIC CBSI3M M aKTyallU3UPOBATh 3aJady, BBIJIBUTaTh
TUTIOTe3y €€ pelleHHs, HAaXOJIUTh apryMEHTHI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

- aHAIM3UPOBATh TOJYYCHHBIE B XOJIe PEIICHHS 33Ja4d Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

- IaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIICHUBATh IPHOOPETEHHBIN OITBIT,

- OCYIIECTBIIATH IEJICHANPABICHHBIN MOUCK MEPEHOca CPEICTB U CIIOCOOOB ACHCTBUS B
poeCCHOHAIBHYIO CPENY;

- yMeTh TMEpPEeHOCUTh 3HAaHWS B T[IO3HABATEIbHYI0O M MPAKTHYECKYIO O00JIacTh
KU3HEICATCIIEHOCTH;



- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;

- BBIIBUraTh HOBBIC WJEH, MpeylaraTb OPUTHHAJIbHBIE MOAXOABI U PEIICHUs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmei:

- OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OPMAIMH (TEKCTE y4eOHOTo mocoous,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

- (GopMyIHpOBATH 3alpOChl M MPUMEHATH pa3IMYHbIE METOABI MpPHU TOUCKE U OTOOpE
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

- mproOpeTaTh OMBIT UCIOIB30BAHUS HH(POPMAITIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BHIOMPATh ONTHUMAJIbHYIO (OpPMY TNpEACTaBICHUS OWOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

- WCNOJb30BAaTh HAYYHBIA S3bIK B KAuyeCTBE CPEACTBA MpU paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHUeCKUe 3HaKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

- BIQJICTh HABBIKAMHU pACIO3HABAHUS M 3alUThl HH(OpManmu, WHPOPMALUOHHOM
0e30MacHOCTH JTUYHOCTH.

OgJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

1) oomenne:

- OCYIIECTBJISITH KOMMYHHKAallMM BO BceX cdepax >KM3HM, aKTHBHO Yy4acTBOBATh B
IUAJIOTe WU JUCKYCCUU M0 CYIIECTBY OOCYXKIaeMoW TeMbl (yMEHHE 3a7aBaThb BOIPOCHI,
BBICKA3bIBaTh CYXJIEHUS OTHOCHTENBHO BBIOJHEHHS IpeIUIaraéMoil 3aJadyd, YYHUTHIBATh
MHTEPECHI U COTIACOBAHHOCTD MO3ULIUI APYTUX YUACTHUKOB JUAIIOTA WIH JUCKYCCHUH);

- pacrio3HaBaTh HEBEpOAIBbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHUE COIHMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallUi, yMETh CMATr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

- BJIaJIeTh Pa3IMYHBIMKU crioco0amMy OOILIeHHs M B3aMMOJAEHUCTBUS, MOHUMAaTh HAMEPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

- pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C MCIIOJNB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

- IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON U MHANBUAYAIbHOW paOOThI MpH
pelieHny OMoJ0oTH4YecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS TPYMIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

- BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX MHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

- TPUHUMATH [EJIW COBMECTHOW JESTeIHbHOCTH, OPTaHW30BHIBATH W KOOPAWHUPOBATH
JefcTBUSL MO €€ JOCTM)KEHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpelensiTh POl ¢ y4€ToM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

- OLEHMBAaTh Ka4yeCTBO CBOEr0 BKJIAJa W KaXJOTO Y4YacCTHHKAa KOMAaHIbl B OOIIMii
pe3ysbTarT 1Mo pa3paboTaHHBIM KPHTEPHSIM;

- IpeJy1araTb HOBBIE NMPOEKTHI, OLIEHUBATh MJIEH C MO3UIIMKM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYIIECTBJIATH MO3UTUBHOE CTPATETHUYECKOE IOBEIECHUE B PA3JIMYHBIX CHUTYalMAX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiajieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH e CTBUAMU

1) camoopranu3samnus:



- WCIOJBb30BaTh OHMOJOTMYECKHE 3HAHUS JJIS BBIABICHUSA MPOOJIEM M WX pEIIeHUs B
’KM3HEHHBIX M y4EOHBIX CUTYyaLlUsX;

- BbIOMpaThb Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJEBBIE U CMBICIOBBIE YCTAaHOBKU B
CBOMX JACHCTBMSX M IIOCTYIIKAX IO OTHOLICHHIO K JXUBOM INPUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYXKAIOLIMX;

- CAMOCTOSITEJILHO OCYIIECTBIIATH MI03HABATENBbHYIO JI€ATEIIbHOCTD, BBISIBIIATh MIPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHHS MPOOJeMbl C YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacUIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUI;

- JlenaTb OCO3HaHHBIM BBIOOp, apryMEeHTHPOBAaTh €ro, OpaTb OTBETCTBEHHOCTH 32
peleHue;

- OIICHUBATh MPHOOPETEHHBIN OTIBIT;

- crnoco0cTBOBaTh (OPMUPOBAHUIO M MPOSIBIECHUIO LIMPOKOH SPYIUMIMH B pa3HbIX
00JacTsX 3HaHUM, IOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

- BJIAaJCTh HaBBIKAMHU MIO3HABATENBHOW pe(IEKCHH KaKk OCO3HAaHUS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTEIBHBIX IPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMM, UCIIOJIB30BATh MPUEMBI
peduiekcuu s OIICHKH CUTYAIMH, BBIOOPa BEPHOTO PEIICHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHH)KEHHUIO;

- IPUHAMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU AHAIIN3E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHsiTHE CeOsI U APYTHX:

- IPUHUMATh ce0s1, IOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYIUX [P aHAIMU3€E PE3YJIbTaTOB AEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIMH JPYToro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynbTaThl ocBoeHus mporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAOT Criel(uUecKue sl yaeOHoro npenmera «Bbuoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JeMCTBUH MO OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITEIHHOCTH TI0 TTOJYYSHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3iIMYHBIX YYEOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3YJIbTaThl MPEICTABICHBI MO ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpeamera «buornorus» e 10 knacce
JIOJDKHBI OTPaXKaTh:

- c()OPMHUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJIOTHMM B CHCTEME HAayYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIBHOW TPaMOTHOCTH YEJIOBEKA IS PEIICHHS KU3HEHHBIX 3a/1a4;

- YMEHHE paCKpbIBaTh COJEp)KaHUE OWONOTMYECKUX TEPMUHOB M TOHSATHI: JKU3HB,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEHIECTB W TMPEBpAIlCHHE HSHEPTUH), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl KUBBIX  CHCTEM, CaMOBOCIIPOM3BEICHUE
(pempoIyKIHst), HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BHUTHE;

- YMEHHE H3jaraTb OMOJIOTHYECKHE TEOpHH (KJIEeTOYHasl, XpOMOCOMHas, MyTallMOHHA,
LEeHTpajbHas JorMa MOJeKyJIspHod Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. H.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

- YMEHHE BJIa/IETh METOAAMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOJIIOJJCHUE U OIHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus M MpOBeJeHHE OHOJIOTrHYEeCKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbl HA OCHOBAHUU IIOJYyYEHHBIX PE3YyJIbTATOB;

- YMEHHE BBLICIATH CYHIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOr0 M IHEPreTHuYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

- YMEHHUE IPUMEHSTD OJTYYECHHBIC 3HAHUS [T O0BSCHEHUSI OMOJIOTUYECKUX MTPOLIECCOB
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUI B OBCEHEBHOM KU3HU C 1I€JIbI0 00ecnedeHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
MPUPOIONOIB30BAHUS;

- YMEHHME pellaTh 3JIEMEHTapHble T'€HETUYECKHE 3a/Jayd Ha MOHO- U AUTMOpuIHOE
CKpEIlMBaHUE, CIETUNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

- YMEHHE BBINOJIHATH J1a0OpaTOPHbIE U MPAaKTUYECKUE PabOThI, COOIIOIATh MpaBuiia Ipu
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

- YMEHHE KPUTUYECKU OICHUBATh U WHTEPIPETHUPOBATH MH(MOPMALIUIO OUOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

- yYMEHHE CcO037aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mIas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmnapaT OMOJIOTHH.

[IpenMeTrHble pe3ynabTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJIKHBI OTpaXaTh:

- ¢(OpMHPOBAHHOCTh 3HAHMM O MECTE€ M pPOJiM OUOJIOTUH B CHCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs )KU3HEHHBIX 3a/1a4;

- yYMEHHME pACKpbIBaTh COJAEpKAHHE OHOJIOTMYECKMX TEPMUHOB U TOHSATUH: BHJ,
HOMyNsAus,,  TeHO(OHJ,  HBOJIONMS,  JBWXKYyIIME  Ccuibl  ((pakTopsl)  HBOJIIOLMH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpPHI, IKOCHUCTEMA,
MNPOAYLIEHThl, KOHCYMEHTBI, pEAYLEHThl, UENU MHTAHMUS, DJKOJOTMYecKas MHpaMUJa,
o6uoreorieHo3, bnocdepa;

- yMEHHE u3JaraTh OHOJOrMyYeckue Teopuu (dBostonnoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS IBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd M nyted 3Bomonuu A. H. CeBepuosa, ydyeHus o
ouocdepe B. . Bepranckoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEHHE BJIa/IeTh METOJaMU HAyYHOTO MTO3HAHUs B OMOJIOTHH: HAOJIIOJJCHUE U ONHMCaHHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHu3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;



- yYMEHHUE BBIJICNATH CYIIECTBEHHbIC NPU3HAKU CTPOEHHUS OHMOJIOIMYECKHX OOBEKTOB:
BUJIOB, MOMYJALUM, MPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOr€OLEHO30B U IKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA PHEPIUU B IKOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUN
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ounocdepe;

- YMEHUE NPUMEHSTh NOJTY4YEHHbIE 3HAaHUS JUIsl OOBSICHEHUSI OMOJIOTUYECKUX ITPOLIECCOB U
SIBIICHUM, JIJIS1 IPUHATHSA NPAKTUYECKUX PEUICHUH B IIOBCEIHEBHON KHU3HH C IENIBI0 00eCTIeYeHHS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMOHAaIbHOTO
[PUPOIONOIB30BAHUS;

- YMEHME pelaTh 3JeMEHTapHble OMOJIOrMYECKHe 3a/laud, COCTaBIIATh CXEMbI IepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[ENU MUTaAHUSA);

- YMEHHE BBINOJIHATh JA0OPAaTOPHbIE U MPaKTUYECKUE PabOThl, COOIIOAATH MpaBUiia MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

- YMEHHE KPUTHUYECKU OLICHWBATh M MHTEPHPETHPOBATH MH(OPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, HayyHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

- yYMEHHE CO03[aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
1. KoauuyecTBO 4acoB
JJIeKTPOHHbIE
HaumenoBanue Konrpoun- Ilpakru- (uudposBbie)
pPa3ae/ioB 1 TEM IPOrpaMmabIl Bcero HbIe yecKue oﬁpasosaTeanble
padoTsI padoThbI pecypchl
bubanoreka
2. buonorus xak Hayka LOK
2 0.5 https://m.edsoo.ru/7f41c
292
bubnnoreka
3 JKuBble cuctemsl U UX HOK
" opraHu3zaius 1 https://m.edsoo.ru/7f41c
292
bubanoreka
4 XUMHYECKUH COCTaB U CTPOCHUE HOK
" KJIETKH 8 https://m.edsoo.ru/7f41c
292
bubnnoreka
HOK
> | HKu3HEACATENLHOCTE KIETKH 6 https://m.edsoo.ru/7f41c
292
bubnuoreka
Pasmuoxenue u ITOK
6. MHAMBHYATILHOC PasBHTHC 5 https://m.edsoo.ru/7f41c
OpraHU3MOB
292
bubnuoreka
7 HacnencTBeHHOCTE U [HOK
" M3MEHYHBOCTbH OPTaHU3MOB 8 1.5 https://m.edsoo.ru/7f41c
292
bubnnoreka
8 Cenexuus opranu3moB. OCHOBBI [HOK
" OHMOTEXHOJOTHH 3 https://m.edsoo.ru/7f41c
292
bubnuorexa
[HOK
9. Peseparoc pevs 1 https://m.edsoo.ru/7f41c
292
OBHIEE KOJIMYECTBO YACOB I1O 2
I[TPOI'PAMME 34
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11 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Kontpoas- Ilpakru- (uu¢posbie)
pa3esioB U TeM
n/n Bcero | Hble yeckue oOpa3oBaTesibHbIE
NMPOrpamMmbl
padoThbI padoTbI pecypchl
1 OBOJIIOLIMOHHAS 9 1 bu6mmoreka [JOK
Oouonorus https://m.edsoo.ru/7f41cc74
p https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3msl 1 5 1 bubnmoreka [JOK
OKpY>Karolas cpejia https://m.edsoo.ru/7f41cc74
o S B LOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
5 PesepBHOE Bpems 2 bubimorexa [IOK
P p https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO 34 2 2.5

YACOB I10 ITPOTPAMME
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
- buonorwus, 10 xnacc/ benses [.K., Ipivmun .M., Ky3uenosa JI.H. u npyrue; moa penaxiuei
bensena JI.K., Apimmmuia I'.M., Axkunoneproe obmectBo «M3narensctBo «IIpocserienue»
- buonorus, 11 xnacc/ benses /[.K., boponun [1.M., IpiMiun .M. u apyrue; noa peaakiyen
bensena JI.K., Apimmmumia I'"\M., Axuuoneproe obmectBo «M3narensctBo «IIpocserienuer»

METOJIUYECKHUE MATEPUAJIBI 1151 YUUTEJISA
Meroanueckoe mocooue

NUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru






