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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxenus ProcC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6pasoBanus B Poccuiickoit dDepeparuu, a TakXKe TOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruu Aaé€rT MpelcTaBiICHUE O LeNAX, 00 o0men
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUeOHOro MaTepuaia ¢ yu4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M IIPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
IOPUHLIMII TPEEMCTBEHHOCTH B HU3y4YeHMHM Ouonoruu, Ojarojaps uyemMy B HeH
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeXHbIM OTHOLIEHHWEM K OKpYXKaroled MPUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU ISl PEIICHUS IPUKIIAIHBIX 3a7a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aau IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOrOo M Oe3zomacHoro ooOpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne 6mosornu odecneynBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTHU, (PU3UKH, XUMHUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHW3alUU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aliu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ononornyeckas cucrema», «CucreMa M MHOTrooOpa3sue OpraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCITOJI30BaTh 3TH 3HAHMS I TPAMOTHBIX JEUCTBHI B OTHOLIEHWU OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ECIICUMBAETCS PEIICHUEM CIEAYIONINX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX Hay4YHOI'0 MO3HaHMsI, CTPOEHUHU, MHOI000Opa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHM3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIW3a JaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIOB, MJEH U MOAXOAOB K H3YUYEHHIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWUM 3HAHUM W ONbITA, IOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM >KHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero ooOmiero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHoOM obnacTu «EcTtecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

Uuctpyktaxx mno Tb. buonorus kak Hayka. CBs3p OHOJNOTHHM C
OOIIIECTBEHHBIMU, TEXHMYECKUMU U JPYTMMH €CTECTBEHHBIMH HayKaMH,
dbunocodurei, ITUKON, ICTETUKON M TpaBoM. Posib Ouosioruun B (popMHpOBaHUHU
COBPEMEHHOW HayYHOU KapTUHBI MUpa. CucTeMa OMOIOTUYECKUX HAYK.

Metobl O3HAHUS KUBOW MPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWEe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

KonTtpoJsbHbIe padoThI

Juarnocruyeckas pabora

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaAMeT u3ydeHus: ouosnoruu. OTindue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHYECKHN COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpalibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEPAJIbHBIX BEHIECTB B KieTke. llogmepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIeKyJbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAs U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue
byHKIIUM OETIKOB.




®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIeHTp, cyOctpatHas cneunduunocts. KodepmeHnTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapoPuUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenue u pyHKITUH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHas memOpana, moisiekyasl /IHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHJIPUM, TUIACTU[IBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue aapa: sjuepHas o0oJovKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XMUMHYECKUX DJIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «CtpoeHue Mosexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopaTopHas pab6ora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabGopaTopHas pabGota Ne 2. «M3ydeHue CTpoeHUsI KIETOK pPACTCHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIMCAHUE.

KonTposabHbIe padoThI:

Koutposnbshas pabora Nel «XuMu4yeckuii cCOCTaB KIETKH

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIecTB, WU METa00IU3M. ACCUMUIIALNS (TUTAaCTUYECKUT OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPruUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTpO(dHBINA U retepoTpodHbIil. Poib hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAUYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTruecknuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHME DSHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxenne m ero Buabl. KuCIOpoIHOE OKHUCIEHHE, WM KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KiIETKE. ' €eHEeTHYeCKUid KOJ M €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Otambl TpaHcisuuu. KomupoBanue amuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
HNBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M KMU3HEHHOTO LIHMKJIa BHUPYCOB.




bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uwHTerpaza.  lIpodwunmakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIETKu», MoJiesb cTpykTypbl JTHK.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopatopHast padora Ne 3. «HaOmromenne MHTO3a B KIETKaX KOHYHMKA

KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiouHeIi W TatvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI Pa3MHOKEHUSI W  WHIUWBUAYAJIbHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1mosioBoe. Bunbl 6ecmomnoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXeHUe. VICKyccTBEeHHOE KIOHHpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOOTO.

Meiio3. Cranun meio3za. Ilpoueccsl, nmpoucxonsdinne Ha CTagusx Meio3sa.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HA4YCHUE MENO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKA. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOI'CHE3.
OcoOeHHOCTH CTPOEHHUSI SMIEKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
ITaprenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku OakTepuit», «CTpOeHHE TOJIOBBIX KJIIETOK,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMato30uasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlabopaTopHas pabora Ne 4. «J3ydeHuwe CTpOeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEHapaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib uToaoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeTOJbl TEHETUKU (TUOPUAOJOTHUECKUMT,
IIUTOTCHETUYECKUN, MOJEKYJIpHO-TeHETUUECKUM). (OCHOBHBIE TE€HETUYECKUE
NMoHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . MeHnenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokoyieHusA. IIpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a ynctoThl ramet. [10JHOE M HEMOJTHOE IOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEIIMBaHHWE. 3aKOH  HE3aBHCHMOTO  HaCJeIOBaHUS
npu3HakoB.  lluToreHeTHMdecKWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUSI.
AHanu3upyrolee ckpenpanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBAHNUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO I'eHOB. HapyleHue cuemnyieHus reHoB B pe3ysbTare
KPOCCHUHTOBEpA.




XpOMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHNE KAaPTHI.

['enetuka nosia. XpoMOCOMHOE ONpeAesieHUuE mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTreporameTHble opraHusMbl. HacmemoBanwue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KollMuecTBEHHbIE M KAaYECTBEHHBIE NMPHU3HAKK U HX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTHA. MyTarmoHHas U3MeHUYNBOCTh. Kitaccudukanmsi MyTanmii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpu4nHbl MyTaluii. MyTareHHbie (paKkToOphI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE TEeHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11P-anamm3a. HacmenacTtBenasie 3a00JIeBaHUS YEIIOBEKA: T'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUY U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuplt w  cxembl:  «MOHOTMOPUIHOE  CKpELMBaHHME UM €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTEHU,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapHhoTuIbl 4YelloBeKa W KUBOTHBIX», «BHbl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTarimoHHast U3MEHYHBOCTh.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repOapuit «['opox moceBHOI».

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopatopHas padota Ne 6. «3ydeHne MOAUPUKATMOHHON U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsIIa U BAPUALMOHHON KPHUBOW».

JlaGoparopHas pabota Ne 7. «AHanu3 mMyTauuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

ITpaktnueckass pabora Ne 2. «CocTaBieHHE M aHaIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak HaykKa M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTHKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. BIm3KkopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas ruOpunmuzanus U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OMoTexHONOTHNY, «KileTouHble KyIbTYypHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHXKEHHS CEJNEKLHMH PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

Nuctpykrax o Th. IIpeanocslnky BOSHUKHOBEHUS SBOJTIOLMOHHON TEOPHHU.
DBOJIIOLIMOHHAS TEOPHs U €€ MEeCTO B OHOJIoruu. BiinsHue 3BOIIOIIMOHHON TEOPUH
Ha pa3BUTHE OMOJIOTHH U JIPYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMUCH, MEPEeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKyIIME CHIIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeAeNEHHAsT M3MEHUYHUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymne cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Ipupojae. MyTallMOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HecleuuaTn3upOBaHHbIX MNpenkoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmuib! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantammmy, «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra Mwupa, Koiekius «DoOpMbl COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POJIOTHYECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THMOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCMEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU IBOIIOIMK. HavaabHbIe 3Tanbl
ounonornyeckor sBomonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxeil. Apxeiickas u
npotepo3oiickass dpbl. Ilanmeo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HSBONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsaliuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CICMKH WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3Jesbl SKOJOTUH. MeToabl 3KOIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckre, OUMOTHMYECKHE U AaHTPOIOTreHHbIE. JIeHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCHUCTEMBI: POIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yriepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTPONOreHHbIE U3MEHEHHS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BayKHEMIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBeril d3dhdexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmukanus « TUnudable OMOIIEHO3bI», TepOapwuii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit @enepanuu, n300paK€HUS OXPAHIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOy4YalolMMHUCSA MporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS MpeaMeTra «bUomorus» JOCTUraloTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoIleccaM CaMOITIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:kaaHCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W IPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTENM CEMEWHOM KWU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/IEMCTBUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO0 U Oe3omacHOro oOpa3a >KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHLHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATBbHON JEesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsSI TpU pELICHUH TNpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXNKAKOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;

HaJIMYue pPa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEILHOCTH SKOJIOTMYECKOM
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YMTATEIBCKOW KYJbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MO3HAHUS MUDA;

NOHUMaHUE Ccrneuu@uKkd OUOJOTUM KakK HayKd, OCO3HaHUs €€ poJu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAIOIIeM MHPE KaK O €JIMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAIMOHAIBLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOJIb30BaTh OUOJOTUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOU ESTEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO M MCCIIEA0BATEILCKYIO ACATEILHOCTh HHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO WU
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTUs, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJIEHWEe, UW3MEpPEeHHe, OSKCIEPUMEHT H  JIpYTHuXx),
yHUBEpCalbHble Y4yeOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieynBaroIIIe dhopMupoBaHue (GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMH OOYYaloIIMXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEILHON 1 COIMAILHOM MTPaKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa3oBaHus JOJKHBI OTPAXKATh:

OBaajaenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJLHBLIMH
AeHCTBUSIMM:

1) 6a30BbIe JJOrHYECKHUE TeiiCTBHA:

CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSIMM ),

OTIpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIl 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, JCTyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbLHBIE CpencTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TakK€  TMPOTUBOPEUYMH  Pa3HOTO  pOJda,  BBIABICHHBIX B PasIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTePUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3yJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,

KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIETI0BATENbCKON U MPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3324, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJbl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpPa3OBaHUIO M TNPUMEHEHUI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSATHSIMHI U METO/IaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MMOUCK NEPEHOCca CPEACTB U CHOCOOOB
JeHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPpUTMHAJIBHBIE MOJAXOJbI M pPELIEHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndyeckor mHpopManru, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEpLIEHCTBOBATh KYJbTYpPy aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMy  MpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA S3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HHPOpMaLMEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYPY,
UCIIONB30BaTh W NpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTIJISTHOCTH;

BJIAJE€Th  HAaBBIKAMM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgilajieHHe YHHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUAIMM:

1) o0meHue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJa4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UIMHA APYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJCHUCTBHUS, MMOHMMATDH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHs TPYMITOBLIX (hOpM B3aUMOJICHCTBUS MPU PEUICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX NEUCTBUH C y4€TOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
paclpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pPe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaJa M KaXIOrO0 yYaCTHUKAa KOMaHAbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejgaraTb HOBBIE TPOEKTHI, OIEHUBATh HUACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEJAEHUE B Pa3IUYHbIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.



OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TIPOOJIEM W UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIEATEIBHOCTD, BBISIBIATH
npo0eMbl, CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TOBBIINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM UM MBICIUTEIBHBIX MPOILECCOB, WX pPE3yIbTaTOB U
OCHOBAHHUM, MCIOJIH30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBAaTh PHUCKU U CBOEBPEMEHHO INPUHUMATh PELICHUA II0 HX
CHIDKECHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl APYTUX MpPU aHAIU3E pPE3yJIbTaTOB
JIESITEbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTHl JPYyTHX MpPU aHAIN3€ pe3yJIbTATOB
JIESITEbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3UIIMU JPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI



[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUA, YMEHHUSA U CHOCOOBI IEHCTBUN MO OCBOCHHUIO, HHTEPIPETAIINH U
npeo0pa30BaHUI0 3HAHUM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YYEOHBIX CHUTYallMsAX, & TAKKE B PealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEICTAaBICHBI IO TOJaM 00yUYEeHUSI.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OUOJIOTUH B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBAaTh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHITHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeEIIeCTB U IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBAasI OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 meHTpax MHOTo0Opas3usi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTe rpaHULibl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMHMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTAa,  BBIIBW)KEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJIECIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHs] HEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W DJHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE MPUMEHATH MOJyUYEHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C LENIpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIeH
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN



COBpEMEHHOW  Ouojloruu U OMOTEeXHOJIOTHIA VI PAIMOHAJILHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHEe 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HacCleOBaHUSA MPU3HAKOB Y
OpTraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIHOAATH
IpaBUJIa MpU padboTe ¢ y4COHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBAaHUI B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000061m1ast 6uMoIornYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MHpPa W HAyYHOTO MHPOBO33PCHHS, O BKJIAJIC POCCHHCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HECHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
BU/JI, TOMYJISILNS, TeHODOH, IBOIIOLUS, ABMKYIIUE CHIbl ((PAKTOPBI) DBOJIIOIUH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IeNu MUTaHUS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOPUH (DBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEJICIISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
OIMCAHKME JKUBBIX CHCTEM, IPOIIECCOB M SBJICHHM, OpraHU3alus W IPOBEICHHE
OMOJOTUYECKOTO  DKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCICIyEeMbIMH BEIUYWHAMHU, OOBSCHEHUE TMOITYYECHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,



OMOTeoeHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKHX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DSHEPIMM B HSKOCHUCTEMAaX, AHTPONOTCHHBIX HM3MEHEHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
ITUKIJIOB B Omocdepe;

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HU C 1IeJIblI0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3/I0POBbsI M 370POBbSA
OKPYXAIOIIUX JI0JIEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIEH
IPUPOAHON cpefe, MOHMMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHE pelIaTh 3JEMEHTApHble OMOJIOTMYECKUE 33/7aud, COCTABIISATH CXEMBI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH MTUTaHUS);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



