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IHHOACHUTEJBHAA 3AIINCKA

IIporpamma mo Owomormm st 10 — 11 kmaccoB Ha ypOBHE CpenHEro OO0IIero
o0pa3oBaHMsl COCTaBJieHA B COOTBETCTBHM C (efepanbHON paboyeil mporpaMMmoil cpeaHero
obmero oOpaszoBanuss 1o mpenMery «buomorus» (6a30Beli ypoBeHb). [Ipu paszpaboTke
OporpaMMbl MO OHOJIOTUM TEOPETUYECKYID OCHOBY JJsi OIpeleieHHs] MOAXO0JI0B K
(dopmupoBaHUIO coaepkaHus ydeOHOro mpeaMera «bHONOTHS» COCTaBMIIM: KOHIENTYaJbHbIE
nonoxenuss PI'OC COO o B3auMOOOYCJIOBJICHHOCTH ILIeJieH, COJEp)KaHHs, PpPe3yJbTaToB
o0y4yeHHs U TpeOOBAHUH K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB, TOJOXKEHUS 00 OOMIMX LENIX U
MNPUHIIMIIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBl CpeJHero oOIIero
obOpa3oBanus B Poccuiickoii Denepanuu, a Takke MOJOXKEHUs O crenuduke Ouonoruu, e€
3HAYEHUM B I[IO3HAHUM >KUBOM MNPUPOABI M OOECIEYEHHH CYIIECTBOBAHUS YEJIOBEUYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEACTICHb OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TIeNIX, 00 00IIel cTpaTeru 00ydeHus,
BOCIIMUTAaHUS M Pa3BUTUS OOyYalOIIUXCS cpeacTBaMu yueOHoro mnpeamera «buomnorusy,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, PpaclpeleleHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4YeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JTOTUKKM 00pa30BaTeNbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OMONOTMHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JEHCTBUN 00YyUJaIOMIMXCS 1O
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mnporpamMme mo OuONIOTMH peamn30BaH TNPUHIMII TPEEMCTBEHHOCTH B H3YYCHUHU
Ouosnorum, Onarojgaps 4eMmy B HEll MpocMaTpHUBaeTCs HamNpaBICHHOCTh HA pPa3BUTHE 3HAHUH,
CBSI3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, EHHOCTHBIX
OpUEHTAIMi JMYHOCTHU, SKOJOTHYECKOTO MBIIUICHHUS, MPEACTAaBICHUI O 310poBOM oOpasze
KU3HU W OEpeXKHBIM OTHOIIEHHWEM K OKpyKawmied mnpupomHoit cpene. [lostomy Hapsmy c
U3Yy4eHHEM OOIIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHHUH KHUBBIX CHCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HHUX MPOIECCOB B MpOrpamme MO OHOJIOTHH
yJIeJIeHO BHUMaHHUE UCIIOJIb30BaHMIO MOJYYSHHBIX 3HAaHUH B MOBCETHEBHOM KU3HHU ISl PELICHUS
NPUKIAJHBIX 3a/a4, B TOM YHCIE: NPOQHUIAKTUKY HACIIEJICTBEHHBIX 3a00JIEBaHHMI 4YeIOBEKa,
MEIUKO-TEHETUYECKOT0 KOHCYJIbTUPOBaHMsI, OOOCHOBAaHMS 3KOJOTMUYECKH IIe1ecO00pa3HOro
MOBE/ICHUS B OKPYKAIOLIEH TPUPOIHON Cpee, aHAIN3a BIUSAHUS XO3MCTBEHHON JESTEIbHOCTH
4eJOBEKa Ha COCTOSHHE IMPHUPOTHBIX U HCKYCCTBEHHBIX IKOCHUCTEM. Y CHUJIIEHHE BHHMAaHUS K
NPUKIAJHOW  HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buojorus»  IpPOAWKTOBAHO
HE00XO0/IMMOCTBIO 00ECTIEUEeHUs YCIOBUH /IJIsl peIIeHUs OJHOM U3 aKTyaJbHBIX 3a/]1a4 MIKOJIBHOTO
Ouojoruueckoro o0pa3oBaHusA, KOTOpas TMpeanonaraetT (OpPMHUPOBAHHE Y OOYyYarOIIUXCS
CHOCOOHOCTH aJanTUPOBaTbCsl K H3MEHEHMSM JAMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO
MUpa.

buonorus Ha ypoBHe cpeaHero o0Iiero odpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (oOpMUpOBaHUE y OOydarOUIUMXCS MPEACTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpPo/e, €€ OTIIMYUTENbHBIX TPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MPUPOJIC U YETOBEKY.

Bonbmioe 3HayeHne OWONOTHS MMEET TakKe Ui pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro o0pa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue
6uosorun obecrieunBaet yCIIOBUSA IS (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYIBTYPBI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C IMPEJICTaBICHUSAMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B



4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO
npenmera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENCHHs] MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMLUHI KyJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYArOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
a/ICKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKOH nesTenbHOocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT 3JEMEHTHl COJEpPXKaHMSA, KOTOpble CIyXaT OCHOBOW Ui (HhOPMUPOBAHHS
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMsL.

CtpykTypupoBaHHe COJepKaHusl y4eOHOro maTepuana B IporpamMme o OHOJIOruu
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHu3alMiil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType yueOHOro npenmera «buosiorus» BBIIEIEHBI CISAYIOMINE COJIEpKaTeIbHbIC JTHHUH:
«buonorus kak Hayka. MeToabl Hay4HOro nmo3HaHus», «Kierka kak Ouoloruyeckas CUCTEMay,
«Opranu3Mm Kak Ouosnoruyeckas cucteman, «CucreMa u MHOTOOOpa3ne OpraHu4ecKoro MHpay,
«OBOJIONMSL KUBOU PUPOABIY, « IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTHY.

Henbp u3yuenus yuebHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUSA /U TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTmkeHne menu u3ydeHus ydyeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:

OCBOEHHE O0YyYaroIIMMMCS CUCTEMBbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUs
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX HAay4yHOIO IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sMM U OCOOCHHOCTSX MKHMBBIX CHCTEM pPa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX HCCIIEJOBAHUSIX B OMOJIOTHH;

¢dbopMupoBaHue y OOydyarolmuxcs MO3HABATENbHBIX, MHTENIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAayYHBIX B3IJISJIOB,
U U MOIXO00B K U3YYEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy oOydarommxcs oOmeld KyiabTypbl, (YHKIHMOHAJIBHOM TIpaMOTHOCTH,
pasBUTHE YMEHUH OOBSACHATH M OLIEHHBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOIBI HA
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHue y OOydyaroIIMXCsl YMEHHH WIIIOCTPHPOBATh 3HAu€HHE OUOJOTHYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM KUBOW MPUPOJBL,
HE00XO0/IMMOCTH OEpEeXHOT0 OTHOLIEHUS K Hel, COOTI0IEHUS] ITUYECKHX HOPM IIPU NMPOBEIECHUH
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBILICHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHUIl B MOBCETHEBHOM >KU3HU JJISI OLEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHHE Mep MPO(PUIAKTUKH 3a00JI€BaHUHA.

B cucteme cpennero obmero odpazoBanus «buosorusy», nzydaemasi Ha 6a30BOM YPOBHE,
SBIISIETCA 00sI3aTENIbHBIM yYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOM o0sacTH
«EcTecTBEeHHO-HAyUYHBIE MTPEIMETHI.

Jlnst u3yueHust Onosoruu Ha 6a30BOM YPOBHE CpelHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHUE, IKCIIEPUMEHT, ONKCaHUE, U3MEPEHHE,
KJ1accu(UKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

Hoptpetst: Y. HJapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTobl TO3HAHUS )KUBOM IIPUPOIBD.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

[Mpaktuueckas pabora Ne 1. «lMcmonmp3oBaHWE pa3IUYHBIX METOJOB MPH H3YYCHUU
OHOJOTHYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Oomonoruu. OTIWYHe >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CgoiictBa OuocucTeM W UX pa3HOOOpa3ue. YPOBHU OpraHU3alMud OHOCHUCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIH,  TKAHEBbI,  OPraHU3MEHHbIM,  MOMYJSALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(HEPHBIA.

JdemoncTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIE TNPU3HAKU KU3HUY», «YPOBHU OpraHu3alliyd >KUBOMU
HOPUPOIBDY.

O6opynosanue: Moaens Mojekysbsl JJHK.

Tema 3. XuMHuYecKHii cocTaB U CTPOECHHE KJIETKH.

XUMHUECKUH  cOCTaB  KJIETKUH.  XUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJIBI M MHUHEpAIBHBIX BELIECTB B KieTke. [lognepkaHne OCMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMHUHOKHUCIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOpPUYHAs, TPETUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHYECKUE
cBolcTBa OeKkoB. bruonornyeckue GyHKIM OEITKOB.

depmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  (QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J1€30KcHpubd03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jiunuapl: Tpurnuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. Kiertounas teopus — npumep B3aUMOJECHCTBUS HIEH U
(GakTOB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3yUEeHUSI KIETKH.



Krnerka kak nenoctHas xuBasi cuctema. OOIie mpu3HaKy KIIETOK: 3aMKHYTasl HapyKHast
MeMOpana, monekyibl [JHK kak renernueckuii anmapar, cucreMa cuHTe3a Oemka.

Tunsl KIETOK: 3yKapuoTHYecKas U IpokapuoTrhyeckas. OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, MiacTUibl. IIpoucxoxaeHne MUTOXOHAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynsTopHsblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KaproIiazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. llIneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[lnarpammbl:  «PacnpeneneHre XHMMHUYECKHMX JIIEMEHTOB B HEXKHMBOM IPUPOIE»,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabauiel 1 cxembl: «lleproguueckast TabmuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne pepmenTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATD», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKW», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYyIOBaHUE JUISl MPOBEICHUS HAOIIOICHUM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIUTHYECKOW aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHIIa3bl WK KaTanas3bl)y.

JlabopatopHass pabGota Ne 2. «l3ydyeHuwe CTpOEHHUS KJIETOK DPACTCHHH, >KMUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’Ku3zHeneATeJIbHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTabOIM3M. AccuMWIIIMS  (TUJIACTUYECKHM OOMEeH) U
JTUCCUMUIIALINSA (PHEPreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Ponb
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHN METabOIM3MA.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbIif. Ponb dpepmeHTOB B 00MeHe
BEIIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBetoBas u TeMHOBass ¢a3bl Qorocunre3a. Peakumu (oTocunTesa.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaUCHUE (POTOCHUHTE3a TS KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIoIKue OakTepuu. 3HAUCHUE XEMOCHHTE3a IS JKU3HU Ha
3emite.

DOHepreTudeckuii oOMeH B  KieTke. PacmieruieHne BemecTB, BBIACICHHE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTarbl dHepreTndeckoro oomena. [nmukonus. bpoxkenue u
ero Buabl. KucimopogHoe oOKWCIeHHWE, WIM KJIETOYHOe JbixaHue. OKHUCIUTEIBHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuunoro cuHTe3a. ['enermueckas wuHdopmamusa u JHK. Peammzamms
TeHeTUYEeCKON HH(popMaIu B KieTke. ['eHeTuYecKuit KOA U ero CBOMCTBa. TpaHCKpUINIIUS —
matpuusblidi cuate3 PHK. Tpancnsiusa — 6uocunTe3 O6enka. Dranbl Tpancusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Hexnerounsle ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeituss Bupyco (/.
. BanoBckuit). OcoOOCHHOCTH CTPOCHMSI W JKU3HEHHOTO IMKJIa BUPYCOB. bakTtepuodarm.
Bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BhI3bIBACMbIC BUpYycaMu. Bupyc mmmyHonedunnra
yenoBeka (BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEpTa3a W MHTETpasa.
[TpodunakTrka pacnpocTpaHSHUs] BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

Hoptpets: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabouiet  w cxembl: «Tumbl  nutanus», «Metabonusm»,  «MUTOXOHIPHSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmoHupoBanue reHa», «Cunre3 Oenka», «l'eHernueckuir  konm», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbId 1wk Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-ammukauu «Y qsoenne JJHK u tpanckpunuusy, «buocunres
oenkay, «CTpoeHHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounslii nuKi, WM KU3HEHHbIM LUK kiaetku. Mutepdaza u muros. Ilpoueccsl,
nporekaromue B untepdasze. Permmukanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHSI U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Cragum mutosa. Ilpormeccsl, nmpoucxonsdiiue Ha pa3HbIX
CTagusaX MUTO3a. Brojiornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl  pa3MHOXEHHSI OpPraHU3MOB: Oecrojioe u T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHHPOBAaHWME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TosnoBoe pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxoasmme Ha craausx Meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI M 3HaYEHUE MEN03a.

I'amerorenes — mporecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBEIE kKene3bl:
CEeMEHHUKHU U smyHuKH. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AilIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTHEe (OHTOTEHE3). DOMOpHOHANIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSI y TO3BOHOYHBIX JKUBOTHBIX: APOOJIEHHE, TacTPYJSIUs,
opranorenes. [ToctamOpuoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTaNHI
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOHHOE OIIOJJOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHHil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpOeHHEe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus JJTHK», «Murtos», «Meno3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHnes y
MJIEKOMUTAIOIINX U YeNIOBeKa», «OCHOBHBIE CTAIUN OHTOTEHE3A.

O6opyoBaHKe: MHKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIET0,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KIETKaX KOpelIKka JyKa», MarHUTHas
Moaenb-anmukamnus «Jlenenue knetku», monens JIHK, moaens MmetadazHoit XpOMOCOMBL.

JlabopaTopHble U IPaKTHYeCKHe PadOThI:




JIaboparophas padora Ne 3. «HabmoieHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka Ha
TOTOBBIX MHKPOTpETapaTaxy.

Jlaboparopuast pabora Ne4. «M3yueHHE CTPOCHHS TIOJNOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuUTHUS TE€HETUKU. Ponp mUTONOrMU H
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKita pocCUICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETHKU. MeToIbl TEeHETUKH (THOPHIOIIOTUYSCKUHM, HUTOTEHETHYECKHA, MOJEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckasi CMHMBOJIMKA, UCIIONIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACIE[OBaHUs  IPU3HAKOB,  ycTaHOBJEHHble ['. Mennenem.
MonorubpuaHoe cKpenuBanue. 3aKOH eIUHO00pa3usi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrorel ramer. Ilomnoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelMBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS IMPU3HAKOB.
[{uTOoreHeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEINMBAHUSA. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIUBAHUS sl ONIPEIeICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacinenoBaHue npusHakoB. Pabora T.Moprana 1o clemIeHHOMY
Hacje10BaHMIo TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOPHs HACJIEeICTBEHHOCTH. [ eHeTHIecKue KapThl.

I'enetuka nmomna. XpoMOCOMHOE OIpeAeNeHHe Mojaa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHble OpraHu3Mbl. HacnmemoBanue MPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTU: HEHACJCACTBEHHAsT M HacleACTBEHHas. Poub
Cpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapualnMoOHHas kpuBas. Hopma peaknum npusHaka.
KonuyecTBeHHbIE M KAueCTBEHHbIE NPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

Hacnencreennasi, niy reHOTUNUYECKasi, ©3MEHYUBOCTh. KOMOWHATHUBHAS N3MEHYUBOCTbD.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallOHHAs
M3MEHUYUBOCTh. Kiaccudukamus MyTranuil: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYHHBI MyTaluidi. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunBocty H. Y. BaBunoga.

BuesigepHast HacIeICTBEHHOCTh U N3MEHYHBOCTb.

I'enetnka uenoBeka. Kapmorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTudyeckuid. COBpeMEHHOE OIpeAeNIeHUEe TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUpPOBaHKHE, B ToM uucie ¢ nomomipio [1I[P-ananmu3za. HacnencrBennsie 3aboseBaHus
YelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Ooisie3Hu. ComaTudeckue H TeHepaTuBHbIe MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(UIAKTUKH U JIEYCHHS] TeHETUYECKIX
Oone3Hell. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEJMUIIMHCKOM TE€HETHKU B
MPEIOTBPAIICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

optpetst: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuiios.

Tabauirel 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETUYECKass OCHOBAY,
«3aKOH pacHICIUICHHSI M €r0 ITUTOTEHEeTUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMoaeicTBre auIeNbHBIX TEHOBY, « eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,




«Kapuotunsl dYenoBeka U KHBOTHBIX», «Buasl usMeHunBOoCTH», «MoaudukaiuoHHas
U3MEHYMBOCTEY», «HacnenoBanue pesyc-hakropa», «['eHeTHKa Ipymi KpoBu», «MyTalmoHHAs
U3MEHYHBOCTB.

OOopynoBanue: MojeNH-anIuIUKanun «MoOHOTHOpHIHOE CcKpemuBaHue», «HemonHoe
JOMHUHUpOBaHue», «Jlurubpuanoe ckpenmBanue», «llepekpécT XpoMOcoM», MHUKPOCKON |
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMbI KPBLILEB M OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTropHble U NpaKTHYecKue padoThbl:

JIaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO ¥ TUTHOPUIHOTO
CKpEIIMBaHUS y AP030(HIIbl Ha TOTOBBIX MUKpOIpEnapaTax.

JlaboparopHast pabota Ne 6. «M3ydenrne MoaupUKAIMOHHON U3MEHUYNBOCTH, IOCTPOCHHE
BapHUaIMOHHOTO PsIJIa ¥ BAPHAIIMOHHOW KPUBOW.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30GMiIbl Ha TOTOBBIX
MUKpOIpernaparaxy.

[Mpaktrueckas padora Ne 2. «CocTaBiieHHE ¥ aHAJIH3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka M MPOLECC. 3apOXKICHUE CEJIEKIUU U JoMecTukauus. Ydyenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXAEHHUS W MHOrooOpaszus KyJlbTYPHbIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METOJIbI CENeKIIMA. MacCOBbId M MHIWBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIMBaHUE — MHOPUIMHT.
Uucrass nunug. CkpeumBaHue YHMCTBHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrIexwu.
N cKyCCTBEHHBIN MyTareHe3 W IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexnonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WMH)KEHEpUs. ITambl CO3JAAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kiierounas wumxenepusi. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KIIOHMpOBaHME BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiaembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

Hoptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHoB.

Tabauiel U cxembl: kapra «lleHTpBl MPOUCXOXKIEHUS M MHOT000pa3usi KYJIbTYypPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylIbTyphl U KJIOHHUpOBaHUE», «KOHCTpyumpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opyoBanue: MYJSKUA TJI0I0B U KOPHEIJIONOB JUKUX (DOPM M KYJIBTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METONIBI U JOCTHUKEHHS CEJIEKIIMU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJaIOIHOHHAA OHOJIOTHA.
[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIONMOHHAS TEOpUS U €€
MECTO B OMOJIOTUU. BiusiHME YBOIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.



CBupnerenbcTBa 3BoMOLMU. [laleoHTONOrMYECKHE: IOCIIENOBATEIBLHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTepHUKOB U OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOJACTBA U pa3iuyus 3MOPUOHOB pa3HbIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJIOTUYHBIE, PYIUMEHTAapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopusd Y. JlapBuHa. IIpennochbulku BO3HHMKHOBEHUS [JapBHHHU3MA.
JIBIOKyle CHibl  SBOJIIOUMM BUAOB 10 JlapBuHy (M30BITOUYHOE pa3MHOXKEHHE IMPH
OTrPaHUYEHHOCTH PECYpCoB, HeonpeenéHHas HW3MEHYMBOCTb, OoOprOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOODP).

Cunrernueckas Teopus sBoonun (CTD) u e€ 0oCHOBHBIE MOJIOKECHHUS.

Muxkposontonus. [Tonynsanus kak eIMHULA BUAA U IBOJIIOLIUH.

JBrxyue cuibl ((pakTopbl) 3BOJIOLUU BUJOB B IpUpoje. MyTalMOHHBIM mpouece U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u
MUTIpanus.

EcrecTBeHHBII 0TOOp — HampabisIOmui (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  pe3yibTaT  dBoiouuu.  [Ipumepst
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buaa. OcHOBHblE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECKoe.

Maxkpoasomtonusi. @opmMbl 3BONMIONUH: (UIIETUYECKAs, JUBEPIeHTHAsl, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoOLUY.

[Ipoucxoxaenue  OT  HecHelUaJIM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuanu3anys. AjanTuBHas paauanys.

JdemoHcTpaumuu:

[optpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenpb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTne opraHuyeckoro Mupa Ha 3emie», «3apoJIbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpasue copToB pacTeHuit», «MHorooOpasue Mopoa
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HM3MEHUYUBOCTbHY, «ApoMOp(o3bD»,
«Mnnoanantanmmy», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduyeckoe B1000pa3oBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opyaoBaHKe: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpPAcKH, HaOOp IJI0JI0B
U ceMsH, Koiekuus «lIpuMepsl 3alUTHBIX MPHUCIIOCOOICHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHBIE HANpaBIEHUS >SBOIIOLIUNY», 00bEMHas Monenb «CTpoeHue TOJOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, KoyieKuus «@DPoOpMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX M pacTeHMi», Moaenp ammmmkanusa «llepekpéct XxpomMocom», BiIaKHBIE Ipenaparbl
«Pa3Butne HacekoMoro», «Pa3BuTue mATYHIKHY», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTalu (OPMBI KPBIIILEB U OKPACKHU TENa).

JlaGoparopHble U MpaKkTHYecKue padoTbl:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlabopatopHass pabota Ne?2. «Omnmcanwe TPHUCTOCOOJCHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KH3HU Ha 3emJie.
HOHayLIHBIe OpCACTABJICHUA O 3apOXKIACHUN KU3HU. HaquLIe THUITOTE3bI BOBHUKHOBCHU
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHYecKas IBOJIONUS. AOMOTeHHBIH CHHTE3



OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPXKICHUE
XUMUYECKOW 3BoJronnK. HavdanbHble 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBbIe KIETKH U UX
3BoIOLUSL. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1no 3pam U nepuojam. Karapxeil. Apxelickag u
npotepo3oiickast 3pel. [laneos3oiickas spa U €€ NEPHOIBI: KEMOPHHCKUHA, OpPJIOBUKCKHU,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

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

Kalino3oiickast 3pa 1 €€ nepuobl: MaJI€OreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMAaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacCTUTEIHLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMoIUd. OCHOBHBIE CUCTEMATHUYECKHE
CPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeNIOBEKAa. AHTpONOJIOTHs Kak Hayka. Pa3Butue mnpeacrtaBieHuil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl nu3ydeHus: antponorenes3a. CxoacTBa U pa3anyus YeIOBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuwxymme cuibl  (QakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TPpYAa, MBILUICHUE,
peub.

OcCHOBHBIE CTaJMM U BETBH JBOJIIOIMU YEJIOBEKA: aBCTPAIONMHUTEKH, YETOBEK YMEIbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaeprainbckui, YenoBexk pasyMHbld. Haxonku
MCKOIIAeMBIX OCTaTKOB, BPEMs CYIIECTBOBAaHMS, 00JacTh pacrnpocTpaHeHus, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME PAChl: €BpOICOUIHAs (€Bpa3uiicKkas), HErpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOWIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBUSIM CYIIIECTBOBAHUSI.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

Hoptpetsl: @. Pean, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuibl u cxembl: «Bo3uukHoBeHne COTHEYHON CHUCTEMBI», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl CHUCTeMa OpPraHUYeCKOro Mupay, «CpaBHEHHWE aHATOMHUYECKUX YEPT CTPOCHUS
YeNoBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUecKne pachh».

Ob6opynoBanue: Mmynsku «lIpoucxoxxaenue denoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YesIOBEeKa (KaMHU-YOMIEphl, pyOusa, ckpebia), reoXpoHoJorHueckas Tabiauia,
KoJuteKus «®opMbI COXPAaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTEHHI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[TpakTuueckast padora Ne 1. «3ydeHre HCKOMAaeMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. Opranusmbl 4 OKpYsKaloas cpeaa.

DKoJIOTMSl KaK Hayka. 3aJauyd W pa3lielbl SKOJOTMH. MEeTOoIbl 3KOJIOTHYEeCKUX
MCCIIEN0BAHNI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOWTaHWsI  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  I[OYBEHHAas,
BHYTPHOPTaHU3MEHHA.



Okonorndeckue (axropel. Kinaccudukanus skonorndeckux (akTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGunornueckue  (aKTOppl:  CBET, TEMIEparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocoOieHns opraHu3MoB K JeiCTBHI0 abUOTHYECKHX (haKkTOpoB. bruonornueckue puTmsl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPCHIIUS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HauYeHHE OHOTHYECKHUX
B3aMMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHbIE IIOKA3aTENIM IOMYJISILUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MuUrpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpauuu:

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

Tabnuuel u cxemsl: kapta «lIpupoansie 30Hb1 3eMun», «Cpesibl OOMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHY30pUn-TyQesnbkn», «[lumessie nemnm».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MECT OOUTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYJISILIMM pa3HbIX BUJIOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CrTpykTypel  OHOLIEHO3a:  BHJOBaf,
POCTpaHCTBEHHAsI, Tpoduueckas (rmumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonornyeckue cuctembl (3kocuctemsl). ITonartue o0 skocucreMe U OUOreOLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTbI, PEIYLICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B sKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHe NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETyJIALus, pa3Butue. CyKieccus.

IIpuponHble 5KOCHUCTEMBI. ODKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
IIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATpPOIKOCHCTEMBI. Y pOoskocucTeMbl. bruonorndeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak (pakrop ycToluuBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6mocdepe. I'paHuIlbl, cOCTaB U CTPYKTypa OuOChepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotbl BemliecTB MU OMOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTPOINOTEHHBbIE W3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiecTBoBaHME NpUpOJsl M 4denoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBa pPALMOHAIBHOTO YIPABIECHUS MPUPOIHBIMH
pecypcaMu U UX UCIONIb30BaHUE. JlOCTHKEeHNs OMOJIOTHUU U OXpaHa MPUPOIbL.

JdemMoHcTpanum:

[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuer u cxemsl: «Ilumessle nenu», «buoIEHO3: cocTaB U CTpyKTypa», «[Ipupoansie
coobmectBa», «llenun nutanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«9KOCHCTEMA IIMPOKOJMCTBEHHOIO Jeca», «IKOCUCTEMAa XBOWHOro Jjeca», «buorneHos




BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «[lapHukoBsii d3QpexT», «DakTopbl
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

Ob6opynoBanue: MoJenb-anmuKanust ~ «Tunuunaele  OMOLEHO3B»,  repOapuii
«PacturensHble  cooOmiectBa»,  Koulekuuu — «buouenos», «Bpenutenun — BaxHEHIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IPUHAAISXAIINE K pa3HbIM 3KOJOIMUYECKUM IpymnaM oaHoro suja, Kpacnas kaura Poccuiickoi
Deneparun, N300pakeHusI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.

ITNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 BUOJIOT' HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

Cormacno ®I'OC COO, ycraHaBiauBarOTCA TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JAMYHOCTHBIX PE3YIBTATOB OCBOEHUS mpeamera «buosiorus» BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HaHHE OOYYaroIIMMHCS  POCCHUHMCKOW  TIpa)KIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEICICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUYECKHUX TPaJULIUN pa3BUTUA
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMunu CUCTEMC
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYKWe SKOJIOTMYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpenMeTra «buonorus» JOCTUTAIOTCS B €IUHCTBE
y‘Ie6HOI\/’I M BOCIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAAKY, YEIOBEKY TPyJAa M CTapUIEMy ITOKOJIEHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE Pe3yNbTaThl OCBOEHUS yUeOHOTO MpeaMeTa «buonorus» T0KHBI OTpaskaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpEeHNe KU3HEHHOI'O OMNBITa U ONbITa JACSITEIBHOCTH B MPOLECCE Pean3ali OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIBHOMN JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TIO3UIMKM OOYyYaromerocs Kak akTHBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)XKCHUE 3aKOHA U
IIPaBOIIOPSIKA;



TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATEILHOCTH MPH CO3JJaHUU y4eOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX ¥ ITO3HABATENbHBIX 337124, BBINOJIHEHUN OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENAEIATh COOCTBEHHYIO TO3ULUIO IO OTHOMICHUIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUUTHIBaTb B CBOUX JICHCTBUSAX HEOOXOAHMMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOEKIACHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX,
IIO3HABATEIIBHBIX W HCCIIENOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OIITIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTb POCCUICKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHOMN, ropmoctu 3a CBOM Kpau, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpY, IPOLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

IIEHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACIEIUI0 U IIaMATHUKAM IIPUPOLBI,
nocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLEHHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosioruu, MOHUMaHUs 3HauYeHHsI OMOJIOrMH B IO3HAHUM 3aKOHOB IPUPOBI, B )KU3HH YellOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaerHas  yOexJIEHHOCTb, TOTOBHOCTh K ciyxkeHutro u 3amure OrteyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IMOBCACHM,

CIIOCOOHOCTH OIEHUBATh CUTYALUIO U TMPUHHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHMI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACHCTBHS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBISATH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) pu3nyeckoro  BocnuTaHWs, (OPMHPOBAHHS  KYJBTYPbl  3I0pPOBbS U
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

MOHMMAaHKE U peanu3aiys 3JJ0pOBOro u 6€30macHoro oopasa *HU3HH (3710pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX TMPaBWJI U HOPM, cOalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3nueckas aKTUBHOCTH), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH MPaBUJ WHIUBHIYaJIbHOIO M KOJJIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);



6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYIAOI00uE;

TOTOBHOCTbH K aKTUBHOU ACATCIIbHOCTHU TEXHOJIOTHUECKOU u COHHaHBHOﬁ
HAIIPABJICHHOCTH, CIOCOOHOCTh WHHIMMPOBATH, IUIAHUPOBATH M CaMOCTOSITEIILHO BBITOJIHATH
TaKYyHO ACATCIIbHOCTD,

UHTEpPEC K passinuHbIM chepaM MpodecCHOHAIBHOM IEITEIBHOCTH, YMEHHE COBEPIIATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBL;

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHMIO HA MPOTHKEHUH BCEH
JKH3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UICTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS IKOJIOTUYECKOW KYIbTYPbl: MPUOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBHUM JJIsI OKPYKAOLIEN CPEbI;

OCO3HaHUe T00aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIOCOOHOCTH MCIOJIL30BaTh NMPUOOPETaEMBbIC TIPU U3yYCHUN OMOJIOTHH 3HAHUS U YMCHUS
IpHU pelIeHuu MPoOIeM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOIB30BaAHHEM (COOIIOICHNE
MpaBWI TOBEACHUSA B NMPUPOJIE, HANPABICHHBIX HAa COXPAHEHUWE PABHOBECUSA B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCAIIMX BPEH OKPYKAKOUIEH MPUPOJHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIC HYKOJIOTMUYECKHUE IMOCIEICTBUS MPeapPUHIMAEMbIX
JICMCTBUM U NTPENOTBPAILATD UX;

HaJU4he Pa3BUTOIO SKOJOTMYECKOIO MBIIUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITENbHOCTH IKOJOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpIICHCTBOBAHMWE  A3BIKOBOM W  YHUTATEIbCKOM  KYJIbTYpbl KaK  CpeICTBa
B3aMMOJEMCTBUS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

MOHUMaHHUE CeUU(PUKU OMOJIOTMM KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
PalMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTUHU I COBPEMEHHOMN LMBWIN3ALMU: 00€CTIeYeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BbIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHUIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LIEJISX MOBBILICHUs 00MIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (QYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit pu U3y4eHur ONOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUMN
OKpYXKAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, YMEHHE JesaTh OO0OCHOBaHHBIE
3aKJIIOYEHHUsS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTb CaMOCTOSITEILHO HCIOJIB30BAaTh OHMOJIOTHMYECKHE 3HAHUS AJi1 PCIICHUA
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHUEC IICHHOCTHU HaYQHOﬁ ACATCIBHOCTH, TOTOBHOCTL OCYHICCTBJIATH IMMPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHUIO HOBBIX 3HAaHMH 1O OMOJIOTMUM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI Y4eOHOTrO mpeaMeTra «bHoNorus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOLUXCA  MEXAUCUUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHaYYHbIEC TIOHATHS, OTPAXKAIOLINE HEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0eHUE, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YYaroliuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCalbHble y4yeOHble AECHUCTBUS B IO3HABATEIbHON U
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysibTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JTOJIKHBI OTPAXKATh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€CTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3HaHI/II71 HpI/IéMI)I JIOTUYCCKOI'0 MBIINIJICHUSA (aHasza,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMHU MOHITUSIMHU);

OMpeNeNATh LENU ACSATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HMX JOCTUKEHHS,
COOTHOCUTH pe3YJ'IBTaTI)I JACATCIIbHOCTH C IIOCTAaBJICHHBIMU LICIAMMU,

UCIONIb30BaTh OMONIOTUYECKUE TOHATUSA UIsl OOBsICHEHHs] (PaKTOB U SBIICHUN KUBOM
HPUPOIBL,

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJOTHH),
BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaeMI)IX SBJICHUAX, q)OpMy.]'H/IpOBaTI)
BBIBOJIBI M 3aKJTFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIbHBIC Cpejj[CTBa JJIA HpC)lCTaBJICHI/IH CYHIGCTBCHHI)IX CBSI3GI\/JI nu
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pazpabarbiBaTh IJIaH peHieHus MnpoOJeMbl C  Y4ETOM  aHaluM3a HMEIOIUXCS
MaTepUaIbHBIX U HEMAaTEpUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE A€ CTBHS:



BIIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATENBCKONW U MPOSKTHOW ACSITENFHOCTH, HABBIKAMH
pazpeiieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB
pELIeHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS,

UCIOJIb30BaTh Pa3IMYHbIE BHUJbI ACSATENBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUI0 U MPUMEHCHHIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCJIE MPHU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(hOopMHUPOBATH HAYYHBIN THUIT MBIIIJICHHS, BIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33a7a4d B OOpA30BATEIBHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTYaJU3MpOBaTh 3ajady, BbIABUTATh
rUnore3y e€ peuieHusl, HaxOAuUTh AapryMEHThl JJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TMOJYyYEHHbIE B XOJAE pEUIeHHs 3a7aud pe3yJbTaThl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB NICHCTBHS B
npoecCHOHANBHYIO Cpey;

YyMETh TEPEHOCUTh 3HAHWS B [O3HABATCIBHYIO W  MPAKTUYECKYI0  001acTu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001IacTeil;

BBIIBUTATh HOBBIE WJEU, MpeAjiaraTb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTABUTh
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nunopmaunmeii:

OpPUEHTHPOBATHCS B PA3NIUYHBIX MCTOUYHMKAX MH(OpMALUU (TeKcTe yueOHOro mocoows,
Hay4YHO-TIOMYJISIPHOM JIMTEpaType, OMOJIOTHYECKUX CIOBApPAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIW3UPOBaTh WHGOPMALIMIO DPA3IWYHBIX BUIOB U (QOpM
MIPEICTABJICHUS, KPUTHUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

(dbopMynupoBaTh 3alpochl U MPUMEHSATh pa3IMYHbIE METOABl MPU IMOUCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIONBb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMANBHYIO (QOpMYy TMpeacTaBIeHUS OUOIOTHYECKO
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

UCIONIb30BaTh HAy4YHBIA $I3bIK B KAaueCTBE CpPEICTBA MpU paboTe ¢ OHOIOrHYecKOn
uH(popMmalen: MpPUMEHITh XUMUYECKHE, (PU3NUYECKHE U MaTeMAaTHUYEeCKUE 3HAKW U CHUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BNIaJIETh HAaBBIKAMU pAcClO3HABaHMS U 3allUThl HMH(pOpManuu, WHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBUAMM:

1) o6menmue:

OCYIICCTBIIATD KOMMYHUKAalINH BO BCEX C(l)ean KN3HH, aKTUBHO Y4aCTBOBATh B JUAJIOTC
WIN JUCKYCCHH IO CYIIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBHICKAa3bIBATh
CYXKACHUA OTHOCUTCIIBHO BBIIIOJHCHUA HpennaraeMof/'I 3aaa4d, YYWUTBIBATb MHTCPECHI U
COTJIACOBAHHOCTH MO3MIIUI JPYTMX YYACTHUKOB JMAIOTa MK IMCKYCCHH);

pacro3HaBaTh HeBepOabHBIE CPENCTBA OOIIEHHsS, MMOHMMATh 3HAYEHHE COLHUAIBHBIX
3HAKOB, MPEMOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYAIUi, YMETh CMSTYaTh KOHMIUKTHI U
BECTH IIEPETOBOPHI;



BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS U B3aWMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JOPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIHHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GbopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHMMAaTh U MCII0Jb30BaTh IPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI IIpH
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMOAEUCTBU NPH pelLIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHI C Y4E€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JIEATENBbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIATH IUIAH JCUCTBUM, pacHpeleNsaTh PONH C YyYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOET0O BKJIA/la U KaXKJI0TO YYaCTHUKA KOMaH/bl B OOLIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C MO3MLUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMYU PEryJsiTHBHBIMU 1€CTBUAMM:

1) camoopranu3anus:

WCIIOb30BaTh OMOJOTMYECKUE 3HAHUS IS BBISBICHHUS MpPOOJeM M HMX peUIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIeJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIMKAaX MO OTHOIIEHHUIO K >KUBOW MPHUPOJE, CBOEMY 3/J0POBBIO M 30POBBIO
OKPY>KaIOIIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BaATEIBHOW JEATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTaBJISITH IJIaH PELIEeHUs IPOOJIEeMBbI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHU;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IHUPOKOH OHPYIUIMU B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATCIIBHOCTb, OLICHHBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaACTh HaBBIKAMH MMO3HaBaTEeIbLHON pe(l)HeKCI/H/I KaK OCO3HaHHUA COBEPIIaCMbIX )IeﬁCTBHﬁ
Y MBICJIUTENIBHBIX MPOLECCOB, HX PE3YJIbTATOB M OCHOBAHHM, HCIIOJIB30BaTh MPUEMBI pedIieKCHn
JUTSL OLIEHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS;

YMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELICHHS [0 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CeOSI M IPYTHX:
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;



IIPUHUMATb MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB ACATEIbHOCTY,
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OIIMOKHY;
pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpamMbl COO mo Ouonornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buonorus» Hay4dHble 3HaHMS, YMEHUS U
Croco0bl neicTBuit 1o OCBOEHHUIO, MHTEpIIpETALUU
U ipeo0pa30BaHUIO 3HAHUMN, BUJIbI JESATEIBHOCTH 110 IOJIyY€HHIO HOBOT'O 3HAHUS U IPUMEHEHHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYallUsX, a TAKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10 Tojiam
00y4eHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro mnpeamera «buomnorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W PONM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTNYECKMX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIECTB M  IpEeBpalleHUe DSHEPruu), TIoMeocTa3’
(camoperynsiuusi), YpOBHEBasi OpraHM3alMsl JKUBBIX  CHCTEM, CAaMOBOCIPOHU3BEJIECHUE
(penpoiyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHE Hu3JaraTb OHMOJIOTMYECKHE TEOpPHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
HEHTpajdbHas J0rMa MOJIEKYJIspHOH Ouonoruu), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EHTpax MHOroo0pa3usi U IPOUCXO0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeAesnsaTh IPaHULIbl UX IPUMEHUMOCTH K J)KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAaMH HAY4YHOI'O IO3HAHUS B OMOJOrMM: HAOJIIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys M MpOBEJCHHE OHOJOTHYECKOTro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObl HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NIPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
IpPEBpAIlCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B TOBCETHEBHOM MKHU3HH C EJIbI0 00eCTIeUeHHS
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BAaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTHH ISl palliOHAIBHOTO
IPUPOIONIOIB30BaAHUS;

YMEHHE peniarh SJeMEHTapHble TE€HEeTHYECKHe 3aJadyd Ha MOHO- U JIUTHOpHAHOE
CKpeIIMBaHKe, CLIETUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKpPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHBIE U MPaKTHYECKHe padOThl, cOOII0AaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MH(POPMALUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa



MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACIEKThl COBPEMEHHBIX
MCCIIEeJOBaHUN B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO03/1aBaTb COOCTBEHHBIC IHCbMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
Ouonormyeckyro HMH(GOPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro mnpeamera «buomnorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COACp)KaHUE OWOIOTHYECKUX TEPMHHOB U TIOHSATHHA: BHI,
nonyJsuusi,  reHOGOHA,  DBONIONHUSA,  ABWXKYymKMEe  CWiIbl  ((aKTOpbl)  SBOJIOLHUH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJIOTMYECKHE (DAKTOpPBI, HKOCHCTEMA,
OPOJYUEHThl, KOHCYMEHTBI, pEeAYLUEHTbl, IeNH MHTAaHUSA, JKOJIOTUYECKas MUPaMUJIA,
OuoreoreHo3, buocdepa;

yMEHHME Wu3jaraTh Ouonoruyeckue Teopuu (dBomrounoHHass Teopuss Y. J[lapsuna,
CHHTETHYECKasi TEOPHUs IBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoablmeBoro cxoxacrsa K.
M. Boapa, uepenoBaHus rIaBHBIX HampaBleHUi u mytei sBomonnu A. H. CeBeprioBa, yueHus o
ounoctepe B. U. BepHaackoro), onpeaensTh TPaHUIIBI UX IPUMEHIMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMH HAy4YHOTO MO3HAHMS B OMOJIOTHU: HAOIIOJCHUE U OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys | IPOBEICHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBIBICHHUE 3aBUCHUMOCTH MEXAY HCCIeNyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TMOJYYCHHBIX PE3ylbTaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIC IPH3HAKH CTPOCHUS OHMOJIOTUYECKUX OOBEKTOB!
BUJIOB, TOMYJALUNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOLIEHO30B U KOCHUCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (AaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B SKOCHCTEMAaxX, aHTPOIIOTEHHBIX N3MEHEHUH
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATh MOJydeHHbIe 3HAaHUS U1 00bSICHEHUS] OMOJIOIMYECKHX MPOLIECCOB U
SIBIICHUM, /ISl IPUHSTHS PAKTUYECKUX PEIICHUH B TIOBCEIHEBHOW KHU3HH C IEJIbI0 00eCTIeUeHHS
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBENICHHSI B OKPYXKAMOIIEH NPUPOMHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaAIBLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHYECKHE 3a/laud, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUU B KOcHUcTeMax (LN MUTaHus:);

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COOMI0IAaTh MpaBUiIa MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

YMEHUE KPUTHUYECKH OIIEHWBATh W HMHTEPIPETUPOBATh MH(POPMALUIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAONIYIO0 TICEBIAOHAYYHBIC 3HAHWS W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW WH(pOpMAlMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OAIBHBIE
IKOJIOTHYECKHE TTPOOIIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TI0 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE co3/7aBaTh COOCTBEHHBIC TMCBMEHHBIE M YCTHBIE COOOIEHus, 00001Iast
Ouonornyeckyro HMHGPOpPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne | HaumeHoBaHue KounyecTBO 4acoB JuaexkTpoHHble (UU(poBbHIE)
n/ | pa3aejioB U TeM 00pa3oBaTe/IbHbIE PECYPChI
n NporpamMmbl Bcer | Koutpoann | Ilpa
0 ble pa0oTbl | KTUY
eCKH
e
pado
ThI
1 | buonorus kak 2 0 1 [[BubmuoTexa [JOK
HayKa https://m.edsoo.ru/7f41¢c292]]
2 | Xusble cuctembr u | 1 1 0 [[BubmuoTeka [JOK
UX OpraHu3aIysl https://m.edso0.ru/7f41c292]]
3 | Xumudeckui 9 1 2 [[BubmuoTeka [JOK
COCTaB M CTPOCHUE https://m.edso0.ru/7f41c292]]
KIICTKH
4 | )KusnenesrenbHoc | 5 0 0 [[BubmuoTeka [JOK
Th KJIETKH https://m.edsoo.ru/7f41¢292]]
5 | PasmMHOXeHUE U 6 0 2 [[bubmmoTeka [ITOK
WHIUBHIYATbHOE https://m.edsoo.ru/7f41¢292]]
pa3BHTHE
OpPraHu3MOB
6 | HacaencrBenHnocts | 8 0 4 [[bubmuoteka [IOK
Y U3MEHYUBOCTb https://m.edso0.ru/7f41¢c292]]
OpPraHu3MOB
7 | Cenekmust 3 1 0 [[bubmmoTeka [ITOK
OpPraHU3MOB. https://m.edsoo.ru/7f41¢292]]
OcHOBBI
OMOTEXHOJIOTHH
OBIIEE 34 3 9
KOJIMYECTBO
YACOB I1O
I[TPOI'PAMME
11 KJIACC
Ne | HaumenoBanue KosmnuecTBo yacoB JuiekTpoHHbIE (LU pPOBbIE)
n/n | pasgenos u TeM | Becero | Kontpoabnbie | Ilpak o0pa3oBaTejibHbIE PeCYpPChI
NPOrpamMmbl padoThI THYe
CKHe
pabo
ThI
1 Dpomonronnas | 10 2 2 [[BuGmmoTeka [IOK
ouonorus https://m.edsoo.ru/7f41cc74]]
2 Bo3nuknosenune | 10 0 1 [[BubmmoTexa [IOK
U pa3BUTHE https://m.edsoo.ru/7f41cc74]]
JKW3HU Ha 3emMJie
3 Opranusmel 1 5 0 3 [[BubmuoTeka [JOK
OKpY KaroIas https://m.edsoo.ru/7f41cc74]]
cpena
4 CoobmectBau | 9 1 0 [[bubmmoTeka [TOK
IKOJIOTHYECKUE https://m.edsoo.ru/7f41cc74]]
CHUCTEMBI
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