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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OWOJOTMH TEOPETUYECKYI0 OCHOBY [UIsl OINpeAesiCHUs
NOAX0/M0B K (OPMHPOBAHUIO COAEp)KaHUS yueOHOro mpeamera «bUONOTHS» COCTABUIM:
koHuenryanbHbeie TmonoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH, COAEpIKAHUA,
pe3ynbTaToB O0y4YeHUs U TpeOOBaHMIA K YPOBHIO TOJTOTOBKH BBHIMTYCKHHKOB, IOJIOKCHHS 00
o0LIMX WENAX M NPUHILHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMbI CPEIHEro
obmiero oopazoBanus B Poccuiickoit denepaiinu, a Tak:ke NMOJI0KEHUS 0 crierupuke ononorun, e
3HAYEHUM B TO3HAHMM >KMBOW MPUPOABI M O0OECIEYEHHH CYIIECTBOBAHMS YeJIOBEYECKOIO
obmiectBa. CoryiiacHO Ha3BaHHBIM MOJIOKEHHSM, OTIPEIEIEHbl OCHOBHBIE (DYHKIIMH MTPOTPaMMBI IO
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu Ma€T MPECTABICHUE O IEJAX, 00 o0miel cTpaTeruu OOyYeHUs,
BOCIUTAHUS M Pa3BUTUS OOY4YaIOIIMXCS CcpeacTBaMu yueOHoro mpenmera «buonmorusy,
ompenenser 00sf3aTeNbHOE NPEIMETHOE COJEpKAHHWE, €ro CTPYKTYpY, paclpeieieHue Io
pa3zenaM U TeMaM, PEKOMEHAYEMYIO IOCIIeI0BAaTEIbHOCTh H3y4eHHUs y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBA3EH, JOTMKH 00pa3oBaTelIbHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroNXCs.

B nporpamme mo 6M0IOTHN TaKKe YYUTBHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM JINYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOyueHus B (GOPMHUPOBAHMH OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIFHON  JICATEIILHOCTH/YUCOHBIX JICHCTBUH OOy4aromMXcs 10 OCBOCHHIO
coJiep>kaHusl OMOJIOrH4YecKoro oopa3oBaHusl.

B mporpamme mo Owonoruu (10-11 kmaccel, 0a30BbI YPOBEHB) pEaTU30BaH IPHHIIUI
MPEeMCTBEHHOCTH B M3y4eHUU Ouojoruu, Onarojaps dYemMy B HEH NPOCMaTpPUBACTCS
HANpaBJICHHOCTh HAa PAa3BUTHE 3HAHWMU, CBSI3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IICHHOCTHBIX  OpPHEHTAUMNA  JIMYHOCTH, OKOJOTHYECKOTO  MBIIIJICHHUS,
NPEICTAaBICHUNH O 3I0pOBOM 00pa3e JKM3HM M OEpeXHBIM OTHOIICHHEM K OKpYKarollen
npupoaHoii cpene. [loaromy Hapsay ¢ u3yueHueM oO01eOHOIOrHYeCKUX TEOpUi, a TaKKe 3HAHHM
O CTPOCHHUU >KUBBIX CHUCTEM pA3HOTO paHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B MPOrpamMMe 0 OMOJIOTHH Y/AEICHO BHUMAHHE MCIIOJIb30BAHUIO TTOTYYEHHBIX 3HAHHUNA
B TIOBCEJHEBHOW KHM3HU [UIsl PELICHUs MNPUKIAJHBIX 3a7ad, B TOM 4YHCIE: MNPO(PHUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUI  YeNOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIhTHPOBAHUS,
000CHOBaHMS 3KOJOIMUYECKH 11e1ecO00pa3HOro MoBeJIeHHUs] B OKpYXarolleil MpHUpOJHOM cpene,
aHaM3a BIMSHUS XO3SMCTBEHHOW JEATEIBHOCTH YeEJIOBEKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHIIEHHE BHHMAHHUS K TMPHUKIATHON HAMpaBICHHOCTH Y4eOHOTO
npeamera «BHOJOTHS MPOJUKTOBAHO HEOOXOJMMOCTHIO OOECTICYCHHS YCIIOBHH JISi PEeIICHHS
OJTHOW M3 aKTyaJlbHBIX 337a4 IIKOJIBHOTO OMOJOrMYEcKOro o0pa3oBaHus, KOTOpas Mpearnoaraet
dopmupoBaHHe y OOYYAIONMXCS CHOCOOHOCTH aNanTHPOBATHCA K HM3MEHEHUSM JIUHAMHYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHe cpeaHero ooOuero oOpa3oBaHMs 3aHMMaeT BaxHoe MecTto. OnHa
obecrieunBaeT (GoOpMHUpPOBAHUE y OOYYArOMIMXCS MPEACTaBICHHM O HAy4YHOM KapTHHE MHpa,
pacmpsier 1 00001IaeT 3HaHUS O KHUBOH MPHUPOJIE, €€ OTIIMIUTENBHBIX MPU3HAKAX — YPOBHEBOU
OpraHMW3alliil W DBOJIOIUH, CO3MaéT YCIOBUSA MJIs: TO3HAHUS 3aKOHOB >KHUBOH MPHPOJBI,
dbopmupoBaHus (PYHKIITMOHAILHOW TPAaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe3omacHOro obOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bornbiioe 3HaueHne OMONOTHS UMEET TaKKe JUTsl PEIICHUsT BOCITUTATEIBHBIX M Pa3BHBAFOIIIX
3aJa4 cpenHero oOmero oOpa3oBaHus, coLManu3aluu oOydaromuxcs. V3yuenue Ouonorun
obecrieunBaeT ycIOBHA Ui (HOPMUPOBAHHS HHTEIUICKTYAIBHBIX, KOMMYHUKAIIMOHHBIX H
WH(OPMAIIMOHHBIX ~ HABBIKOB,  JICTETUYECKOW  KYyJIbTYphl,  CIHOCOOCTBYET  HWHTETpallu
OMOJIOTUYECKUX 3HAHWHA C TPEICTABICHUSAMH W3 JAPYIHX YYEOHBIX IMPEIMETOB, B YaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIE MONOXKEHUS O MpeJHa3HAYCHUH y4eOHOTo mpeameTa
«buonorus» cocTaBMIIM OCHOBY UTSI ONIPEEIICHUS MOIX0A0B K 0TOOPY U CTPYKTYPHPOBAHUIO €TO
COJIepKaHus, IPEICTABIEHHOTO B IPOrpaMMe 10 OHOJIOTHH.



Ot60p comepxanusi yueOHOTO mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTypOoCOOOpPa3HOTO MOJX0Ja, B COOTBETCTBUM C KOTOPHIM OOYyYaroUIHecs TOJIKHBI
OCBOUTH 3HAHUS W yYMEHUS, 3HAYUMBIC IS GOPMHUPOBAHUS OOIIECH KYJIbTYpbI, ONMpPEICISIONINe
aJIecKBaTHOE TIIOBEJCHUE YENOBeKa B OKpYXKaloIIed MNPUPOAHONH cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KU3HU U MPAKTHUUECKOU JeATeabHOCTH. Oco00oe MEecTo B 3TOM CHUCTEME 3HAHHM
3aHUMAIOT 3JIEMEHTHl  COJEp’KaHusi, KOTOpble CIyXaT OCHOBOM nns  (OpMHUpOBaHUS
OpPEJCTAaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHMHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOUIMX I'YMaHU3alUKU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypupOoBaHHE COJCpXKaHUsA Yy4eOHOro Marepuasa B MporpaMme M0 OHOJOTHU
OCYIIECTBJICHO C Y4E€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYHUTEIHHBIX OCOOEHHOCTSIX
JKUBOW IPUPOABI, O €€ YPOBHEBOM OpraHM3allMd M 3BOJIOLUU. B COOTBETCTBUHM € 3TUM B
CTpYKType yueOHOro mpenmMera «buolOTHs» BBIJEIEHBI CIEAYIOIINUE COJEpKATelbHbIE JTHHUU:
«buonorus xak Hayka. MeTonsl Hay4HOTO TO3HaHUMY», «KieTka kak OMOJOTHYEcKas CUCTEMay,
«Opranu3m Kak Ouoyormyeckas cucreMay, «CucrtemMa ¥ MHOrooOpa3ue OpraHHYecKOro MUpay,
«OBOJIONHS KUBOU TPUPOABI», « IKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3yuenuss ydeOHoro mpeamera «buosnorusi» Ha 0a30BOM ypOBHE — OBJaJIeHUE
00y4JaromuMHUCS 3HAaHUAMH O CTPYKTYPHO-(DYHKIMOHAJIBHON OpraHW3allid >KUBBIX CHCTEM
pa3HOro paHra U MPUOOPETeHHe YMEHMM KCIIOJIb30BaTh 3TH 3HAHUS JAJIS TPAMOTHBIX JNEHCTBUI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MPOOIEM.

Hoctuxenne nenu wu3ydeHuss ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcsl pelIeHueM CIeTYIOIUX 3a/1au:

OCBOEHHE 00YYAIOIIMMUCS CUCTEMbI 3HAHHM O OMOJNIOTMYECKUX TEOPUSIX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWiIaX, CIYKAaOMX OCHOBOW JUIs  (OPMHPOBAHUS
MPEJICTAaBICHU O €CTECTBEHHO-HAyYHOM KapTHMHE MHpa, O METOJaX Hay4yHOro IO3HaHMUS,
CTPOCHUHU, MHOTO00pa3wH M OCOOEHHOCTSX J>KMBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHre y O0OYYarOIIMXCS TO3HABATENBHBIX, HHTEJUIEKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEH B MpoIlecce aHalIM3a JAaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IJISOB,
u7eH U MOIXO00B K U3yYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIIH;

CTaHOBJICHUE Yy 00YyYalOImuXcsl 00IIeH KyabTypbl, (QYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHUHN OOBSCHATh U OLIEHUBATh SIBICHHS OKPYXAIOILEro MHUpa >KMBOM MPUPOABI HA OCHOBAaHUU
3HAHUH U OTIBITA, TIOJYYEHHBIX MIPH N3YUYECHUH OMOJIOTHH;

dopmHpoBaHHe Yy O0OyYalOLUIMXCSd YMEHMH WUIIOCTPUPOBATh 3HAuY€HUE OMOJIOTHYECKUX
3HaHUH B TPAKTHYECKOW JEATETPHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOTHA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM JKHUBOW TPUPOJIEI,
HE00XO0IMMOCTH OEpe’KHOr0 OTHOILEHUS K HeW, COOMIOeHUs STUUECKUX HOPM NpHU HPOBEIECHUH
OHMOJIOTUYECKHUX MCCIIEJOBAHUH;

OCO3HaHME LEHHOCTH OHOJOTMYECKUX 3HAHUM JJIs TOBBIILEHHUS YPOBHS 3KOJOTMUYECKON
KYJIBTYPHI, IUTsl GOPMUPOBAHUS HAYIHOT'O MHUPOBO33PEHUS;

IpUMEHEHHEe NpPUOOPETEHHBIX 3HAHUH M YMEHMH B IOBCEJHEBHOM >KU3HU Ui OLIEHKU
MOCJIE/ICTBUI CBOEH MESATETHHOCTH 1O OTHOUICHHIO K OKPYKAoIleH cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpemnero oOmiero oOpa3zoBanusi «buonorus», mzydaemass Ha 0a30BOM YPOBHE,
ABIISIETCA 00s3aTeNbHBIM Y4eOHBIM MPEIMETOM, BXOAALIMM B COCTaB IMpeAMETHOH o00jacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jns u3yyenus 6uosioruu Ha 6a30BOM YpOBHE CpEAHEro o0Iero oopazoBaHMs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMH H JPYTHMH
€CTECTBCHHBIMU HayKaMmu, (unocopueil, ITHKOW, ICTETUKOH U mpaBoMm. Pombs Ouosoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJ0rHUYecKUX HayK.

MeTobl TIO3HAHUS KUBOUW MPHUPOABI (HAOIIOEHIE, YKCIIEPUMEHT, ONMCAHKUE, U3MEPECHHUE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabmuubl 1 cxembl: «MeTOo bl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTuaeckass padora Ne 1. «lcnonp3oBaHWE pa3IUYHBIX METOJOB NPH H3YUYECHUU
OMOJOTHYECKIX OOBEKTOBY.

Tema 2. /KuBble cuUCTEMBbI M X OPraHU3aIHA.

Kupbie cucteMbl (OMOcHCTEMBbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiaHuue KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPOBHU OpraHu3aluud OHOCHUCTEM:

MOJIEKYJISIPHBIN, KJICTOYHEBIHN, TKaHEBEIH, OpraHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.
JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHblE MpPU3HAKM KHU3HM», «YPOBHHM OpraHU3aLUM >KUBOU
PUPOIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE JIEMEHTBI: MaKpPO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopna n MuHepanbpHbIEe BELIECTBA.

OyHKIMK BOABl M MMHEpAJbHBIX BellecTB B KieTke. llogaepixaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHne 6eIKoB. AMUHOKHUCIIOTHl — MOHOMEpHI OenkoB. HezameHnmMble
3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI O€IKOBOI MOJIEKYIIbI
(mepBUYHasi, BTOpUYHAsL, TPETHYHAS U YETBEPTHUYHAS CTPYKTYpa). XUMUYECKHE CBOIICTBA OEIKOB.
buonorndeckne GpyHKIuN OEIKOB.

®epMeHThl — Ouosornyeckue KaranusaTopbel. CTpoeHHe (epMeHTa: aKTHBHBIA LEHTD,
cyocrpatHas  crnenuduuHocth.  Kodepmentsl.  Buramuubl.  OTnuuus — ¢GepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYrneBoasl: MOHOCaxapusl (TJIFOKO3a, pubo3a U Ae30kcupubo3a), aucaxapuabl (caxaposa,
JaKTo3a) M IoyMcaxapuibl (Kpaxmal, TIJIMKOTeH, Iejultono3a). buonormdeckue ¢GyHKIUU
YTJIEBOJOB.

Jlununer:  Tpurmunepuasl, Qochomunuael, crepounsl. 'mapodunabHO-THAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTJIEBOAOB, OEIKOB M JMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotunsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuuun JIHK. Crtpoenne um ¢ynkuuu PHK. Buasr PHK. AT®: crpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. Kiierounas teopus — mpumep B3auMOACHCTBUSA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO bl U3YUEHHS KIIETKH.

Knerka xak menoctHas xuBasi cucrema. O0IMe NpU3HAKU KIETOK: 3aMKHYTasl HapyxHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oernka.



Tumbl  KJIETOK: JyKapHOTHYeCKas M MpoKapuoTHueckas. (OCOOEHHOCTH CTPOCHHUs
npokaproTuueckor kieTku. Knerounas crenka Oaktepuil. CTpOCHHE DYKapHOTUUYECKON KIIETKHU.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, UX (QYHKIUH.
[Tna3maTtndeckas wmemOpaHa, e€ cBoiictBa u ¢yHKIuU. LluTrommasmMa u e€ OpraHoOWIBI.
OnnomemOpannblie opraHouabl kietku: DIIC, ammapar ['oabmpku, mu3ocoMbl. [lonyaBTOHOMHBIE
OpraHou/bl KIETKH: MUTOXOHIPHH, IIacTUAbl. IIponcxoxnenne MUTOXOHAPUI U macTull. Busel
wiactua. HememOpaHHble OpraHOUABI KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTp, LEHTPUOJIH,
PECHUUKH, KTYTUKU. DYHKIMU OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynaropHslii neHTp KieTku. CTpoeHue spa: sjaepHas 000J04Ka, KapHoIula3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetni: A. JleBenryk, P. I'yk, T. lllBann, M. Illlneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl:  «PacnpelieneHue XUMHUYECKMX OJIEMEHTOB B HEXHUBOW  IPUPOLIEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxembl: «llepuonnyeckas Tabauna XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brocuuTe3 Oenka», «CtpoeHne Moyekyinsl Oenka», «CtpoeHue dpepMeHTay,
«Hyxneunossie kuciorsel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHE 2yKapHOTUYECKOU
KkieTkn», «CTpoeHue >KMBOTHOM KieTkn», «CTpOoeHHe pacTUTEIbHOW KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», «CTpOEHHUE apa KIETKN», «Y TIeBOABDY, «JIMIuab».

O6opynoBaHue: CBETOBOW MHKPOCKON, OOOpYJOBaHWE Ui TPOBEACHHUS HAOIIOICHHIA,
U3MEPEHUl, 3KCIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENIbHbBIX, XUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHass paGora Ne 1. «l/3yyeHue KaTaaUTHYECKOH aKTUBHOCTH (EpMEHTOB (Ha
IpUMepe aMUJIa3bl WK KaTanas3bl)».

JlaGopatopHass pabota Ne 2. «M3ydeHue CTpOEHUsS KIETOK pPAaCTE€HHH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7Ku3HenesTeIbHOCTh KJIECTKH.

OOMeH BelecTB, WK MeTaboIn3M. ACCUMUIIALUS (TJTACTUYECKUM OOMEH) U AUCCUMUIISIIUS
(oHepreTnyeckuii oOMEH) — JBE CTOPOHBI €IUMHOro mpolecca Mmeradbonusma. Poib 3akoHOB
COXpaHEHHUs BEILLIECTB U SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA M reTepoTpodHblid. Poiab (epmeHTOB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas M TeMHOBasg (¢a3pl QorocuHTe3a. Peakiuu QoTocuHTe3a.
D¢ dexkTuBHOCTH poTOCHHTE3a. 3HAUeHUE POTOCUHTE3A JIJIsl )KU3HU Ha 3emiie. BiusiHue ycioBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HAUYE€HHWE XEMOCHUHTE3a I >KM3HU Ha
3emute.

OHepreTuyeckuii oOMeH B KieTke. Paciienyienne BemecTs, BbIIEICHHE U aKKyMYJIHUPOBaHHE
HEPTUU B KJETKe. OTalbl >HepreTuueckoro obmeHa. [nmukonu3. BpoxkeHne u ero BUABL
Kucnoponnoe oxucinenue, wiM KieToyHoe wixaHue. OxucnurenabHoe (ochopummupoBaHue.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peakuun w™arpuuHoro cunre3a. [eHernueckas wuHpopmauus u JIHK. Peanuszamus
reHeTU4ecKoi mHGpopMalnuu B KieTke. ['eHeTHyeckuili Koa M ero cBoiictBa. TpaHcKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnauus — Ouocunrtes Genka. Dranbl TpaHciasiuuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsie popmsl ku3Hu — BUpychl. Mctopus otkpsitus Bupycos (. U. BanoBckwmii).
OCOOeHHOCTH CTPOEHMS U JKU3HEHHOTO IMKiIa BHUpycoB. bakrtepmodaru. bonesnu pacrenuii,



KUBOTHBIX M YEJIOBEKAa, BBI3bIBaEMbIE BHpycaMu. Bupyc mmmyHonedummra yenoseka (BUY) —
Bo3Oymutens CIIMJla. OOpaTHast TpaHCKpWINIUSA, peBepraza W wuHTerpasza. lIpodunakrrka
pacrpocTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupr u cxembl:  «Tumbl  nutanus», «Meraboauzm»,  «MHUTOXOHAPUIN,
«QHepreruueckuii oomen», «Xioporiact», «Dotocunres», «Crpoenue HK», «Ctpoenue u
dbyHKIIMOHUpOBaHHe  TeHay, «CunHre3  Oenkay, «['eHermueckuii  kom», «Bupycem»,
«bakrepnodarn», «Crpoenne u sku3HeHHBIH wnukn Bupyca CIIM/la, Oakrepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: monenu-anmumkanuu «Yasoenne JAHK u Tpanckpunuus», «brnocunres
oenkay, «CTpoeHHE KIETKU», MoJieib CTpYKTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1K, WM >KU3HEHHBIM LMK KieTku. MHTepdaza m muto3. Ilporeccsi,
npoTekaromue B uHTepdase. Pemnmukamus — peakius marpuunoro cunrte3a J{HK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuoTHm. JIUIUIOWIHBIA M TaUIOUAHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruisl. Lluronornueckne OCHOBBI Pa3MHOKEHHUS M WHIUBUAYAIBHOIO Pa3BUTUS
OpraHU3MOB.

Jenenue kinerku — muto3. Craauu murosa. [Iponeccsl, npoucxoasuie Ha pa3sHbIX CTaausix
MUTO3a. BHOIOrHYecKkuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMBbI pa3MHOKEHHSI OPTraHU3MOB: OecIooe U MoyoBoe. Buabl 6ecronaoro pa3sMHOKEHUS:
JICJIEHUE HaJlBOE, IMOYKOBAHME OJIHO- UM MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTATHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAUEHHUE JJIs1 CEIEKLIHH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cragum Meiiosza. Ilponecchl, mpoucxonsiue Ha craausx Meinosa. IloBeneHue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — npouecc 0Opa3oBaHMsI MOJIOBBIX KJIETOK y UBOTHBIX. [losoBBIE Kemne3bl:
CEMEHHHUKU U sSUYHUKU. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX KJIETOK — ramer (CrepMaTO30u[,
AWLIEKJIeTKa) — chepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIMIIEKIETOK |
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHoe pa3ButHe (OHTOreHEe3). OMOpPHOHAILHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHSA Y TIO3BOHOYHBIX >KUBOTHBIX: JPOOJIEHUE, TacCTPYJISIIHS,
opra"orenes. [loctamOpuoHanbHOe pa3zBuTHe. TUIBI NOCTIMOPUOHAIBHOTO Pa3BUTHUSA: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiMsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHUSA: CTPOCHHE CEMEHH, CTaANU
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl 1 cxeMbl: «POpMBI pa3MHOKEHHUSI OPTraHU3MOBY», «J[BOMHOE OIIIOAOTBOpPEHUE Y
[[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3sMHOKEHUE PACTCHUI», «JleeHne KiIeTku GakTepuiiy,
«CTpoeHHne TOJOBBIX KJIETOK», «CTpoeHHe Xpomocombl», «KieTounslil muxn», «Pemnukanus
JHK», «Mwuto3», «Meio3», «IIpsiMoe u HEnpsAMoe pa3BUTHEY, «]'aMeTOoreHe3 y MIEKOMUTAIOINX
U yesoBekay, «OCHOBHBIE CTaANH OHTOTEHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHKponpenapaTrsl «CrnepMaTo30uabl MIIEKOMUTAIOIETOY,
«Sinexnerka milekonuraroniero», «Kapuokrnues B KJIeTKax KOpeNIka JIyKa», MarHUTHAasE MOJENb-
anmuukanus «Jlenenue kinetku», moaens JIHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

JlaboparopHas pabota Ne 3. «HabOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka Ha
TFOTOBBIX MUKpOIIpenapaTax».



JlaboparopHass paGora Ne 4. «M3yueHHE CTPOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer wm 3agaun reHetuku. Mcrtopusi pa3Butus reHetuku. Ponb nuronoruum u
SMOpHUOJIOTUN B CTAHOBIICHUM T€HETHKHU. BKJIaa pOCCUUCKUX W 3apyOeKHBIX YIEHBIX B PA3BHTHE
FeHETUKU. MeToabl TeHeTHKU (TUOPUIONIOTUYECKUH, LMTOT€HETUYECKH, MOJIEKYJISIPHO-
reHeTuyeckuii). OCHOBHBIE T'€HETUYECKHE MOHATHS. ['eHeTHUYecKass CUMBOJIMKA, UCTIOIb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HAclleJOBaHUs  NPHU3HAKOB,  ycraHoBieHHble [.  Mengenem.
MounoruOpunHoe ckpeuBaHue. 3aKoH eIuH0-00pa3us ruOpuaoB neporo noxkoseHus. [Ipasumo
JOMUHUPOBAHUS. 3aKOH paclICIUIeHUs] Mpu3HaKoB. lumore3a wyuctorel ramer. I[lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeuMBaHUE. 3aKOH  HE3aBUCMMOTO  HACIEAOBAaHUS  IMPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBaHUA. AHATU3UPYIOLIEe CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJISI ONIPEICICHHSI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HAaCJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTuYeCcKre KapThl.

['enetnka mona. XpoMOCOMHOE ONpeNeNeHre 1mojga. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporameTHele opranu3Mel. HaciienoBanre Npu3HAKOB, CLETNIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUabl H3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs. Posib cpenibl B
HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTepUCTHKA MOJU(PUKALMOHHOW H3MEHYHBOCTH.
Bapuanvonsslii psg M BapuanuoHHas kpusas. Hopma peakumu npusHaka. KommuyecTBeHHbBIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW U3MEHYMBOCTH.

HacnencTBennas, miam reHOTHIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAsT M3MEHYUBOCTD.
Meiio3 ¥ TONOBOM TMpOLECC — OCHOBA KOMOWHATUBHOM W3MEHYMBOCTU. MyTalmoHHAs
u3MeHYnBOCTh. Kiaccupukanmss Myranuii: TeHHblE, XPOMOCOMHbBIE, T€HOMHbIe. YacTroTra Hu
NPUYUHBI MyTaruii. MytareHHbIe (DAaKTOpBL. 3aKOH TOMOJIOTHYECKHX PSIOB B HACICIACTBEHHOMN
u3sMenunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoseka. Kapuorun uemoBeka. OCHOBHBIE METOAbl TE€HETHUKH YEJIOBEKA:
T€HEAJOTHYECKUM,  ONU3HEIOBBIA, IIUTOTEHETUYECKUM, OUOXUMUYECKUN,  MOJEKYISIPHO-
reHeTudyeckuid. COBpPEMEHHOE ONpe/eJIeHue TEeHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIUpPOBaHWE, B TOM uucie ¢ nomomipio [II[P-anamusza. HacnencrtBennsie 3a0oseBaHus
YeNoBeKa: TeHHbIE 00JIe3HU, O0JIE3HH C HACIECTBEHHOM MPEAPACTIONOKEHHOCTHI0, XPOMOCOMHBIE
6ose3nn. ComaTuyeckue U reHepaTuBHble MyTaruu. CTBOJIOBBIE KIIETKH. [IpUHIMIIBI 370pOBOTO
o0Opa3a >KW3HM, NUATHOCTUKU, MPOQPHUIAKTUKA U JICUEHUs TEeHETHYeCKHX Ooyie3Heil. Menuko-
TEHETUYECKOE KOHCYJIbTHUPOBaHUE. 3HAUYEHHE MEIUIMHCKON TEeHETUKH B TPEAOTBpAICHUU U
JICYeHUHU TeHEeTUYECKUX 3a00JIeBaHUI YEeTTOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmuiel U cxembl: «MOHOTHOPHUIHOE CKPEUIMBAHUE M €r0 IIUTOTCHETUYECKask OCHOBay,
«3aKOH pacUIEIJIEHHs] M €ro [HUTOTCHETHYEeCKass OCHOBa», «3aKOH YHCTOTBI TameTy,
«uruOpunnoe ckpemuBanue», «lluTomoruyeckue OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSY,
«Meito3», «B3anmonencTBUE aJIENbHBIX T€HOBY, «] €HeTHUeCKUe KapThl pACTEHHM, KUBOTHBIX U
yenoBekay, «l'eHetmka mnona», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIEIUIEHHOTO C IOJIOM,
«Kapuotunel 4YemoBeka W KUBOTHBIX», «Buasl u3mMeHumBOCTH», «MoauduKarmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropa», «l'eHeTuka rpymn KpoBu», «MyTannoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MoJenH-anmInKaun «MoHOruOpuaHOe CcKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuaHoe ckpeuuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «/pozodunay (Hopma, Mmyrammu (Gopmbl KPBUIEEB M OKPACKU Tela), repOapuii
«I"opox moCeBHOW.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Jlaboparopuas pabora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U JAUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnast padora Ne 6. «M3ydyeHue mMoauduKaMOHHON M3MEHUYHUBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopnass pab6ora Ne 7. «AHanu3 wMyTanuid y JOpo30miIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuueckas padota Ne 2. «CocraBieHue U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi Kak Hayka U IMPOoLECcC. 3apOoxKICHUE CEIEKIMU U JomecTukanus. Ydyenue H. U.
BaBmiioBa 0 1EHTpax MPOUCXOXKACHHUS M MHOT000pa3usi KyIbTYPHBIX pacTeHuid. LleHTpbI
MIPOUCXO0K/ICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOJIa, LITAMM.

CoBpeMeHHbIE METO/BI CeleKIUU. MacCoBbIi M MHAMBUIAYAIbHBI OTOOPHI B CEJICKIIUU
pacTeHuil M KUBOTHBIX. OIeHKa 3KCTephepa. bIN3KopoACTBEHHOE CKpElMBaHUE — WHOPUIUHT.
Uucraa nunuda. CkpemyBaHue YUCThIX JMHUM. ['ereposuc, win rubpunnas cuna. Hepoacrsennoe
ckpemuBanue — ayropuaunr. OtnanéHHas rulOpunmsanus U e€ ycnexu. VICKycCTBEHHBIM
MyTareHe3 M TOJy4YeHHE TMOJUIUIOUI0B. JlOCTHMXKEHUs CeJIeKIMH PACTECHUH, >KUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTambl CO3/IaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinetounas wumxenepus. Kiertounbie
KyJIbTypbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHui. KiioHnpoBaHUE BBICOKOMPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYEeCKHe M JdTudeckue mnpobiaembl. MO —
TeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubpl u cxembl: Kapta «lleHTpBI NPOMCXOXKACHUS M MHOrooOpasus KyJIbTYpPHBIX
pacteHuit», «llopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtrnanéHHas
rubpunmzanus», «Paboter akamemmnka M. @. UWBanoBay, «llomummonaus», «OOBEKTHI
ounorexHonorun», «Kierounele KynbTypbl U KIOHHpOBaHHE», «KOHCTpyHWpoBaHHME M TMEpPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJSDKH TUIOJOB U KOPHEIUIOAOB JUKHX (OPM M KYIbTYpHBIX COpPTOB
pacTtenuii, repbapuii «CellbCKOX035IICTBEHHbIE PACTECHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOAbl M JOCTHXKEHHUS CEJIEKIIMM PAcCTEHUW W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIM YYacTOK, B TEILTUYHOE
X034UCTBO, 1a00PATOPHIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHHUSI BOJIIOLIMOHHON TEOPUH. DBOIIOIMOHHAS TEOPUS U €€ MECTO
B OMosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzeTenbCTBa dBOMIONMU. [1ajeoOHTOIOrHYECKHE: TTOCIEA0BATEILHOCTD TTOSIBIICHNUST BHIOB
B TMaJICOHTOJIOTUYECKOW JIETOMHCH, Tepexoanbie ¢Gopmbl. buoreorpaduueckne: CXOACTBO H
paznuuue ¢ayH u (GI0p MATEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W Pa3IMuvs SMOPHOHOB pPa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTMYHbBIE, PYJIUMEHTApHbIE OpraHbl,



aTaBU3Mbl. MOJEKYISIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEACTBEHHOCTH M
OCHOBHBIX METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopust Y. JlapBuHa. Ilpennocbulku BO3HUKHOBEHHUS JapBUHHU3MA.
JBwxyme cuiabl  3BOJIOLMM  BUAOB 1o JlapBuHy (uM30BITOYHOE pPa3sMHOXKEHUE IpPU
OTPaHUYEHHOCTH PECYpCOB, HEOIpeaenéHHass W3MEHYMBOCTh, OOppba 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTO) u e€ 0ocCHOBHBIE NIOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

Juxymue cuibl ((hakTOphl) IBOJIONUUA BHIOB B TpHpojae. MyTallMOHHBIA MPOIECC U
KOMOMHATUBHAs U3MEHUUBOCTh. [lonynannoHHble BOJIHBI U peld renoB. M3omsuus 1 Murpamus.

EcrectBennblii 0TOOp — Hampamisomuii ¢gakrop sBomonuu. POpMbI €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bomonnu. [Ipumepsr npucnocobienuii y
OpraHu3MoB. ApoMop(03bl U HIHO-aJalTALUH.

Bun wu BunmooOpaszoBanme. Kputepun Buma. OcHoBHbIE (HOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MakposBomitonusi. Popmbl 3BOMIONUM:  (UIETUYECKAs, AUBEPreHTHAsl, KOHBEPIEHTHasd,
napaniensHas. HeoGpatumocTs 3BosOLUY.

[Ipoucxoxnenue oT HEeCIeUATN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualus.
JdemMoHcTpaumnu:

[Hoprpetsr: K. Jlunnen, K. b. Jlamapk, Y. apBun, B. O. Kopanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

TaGnuupl u cxemsbl: «Pa3BUTHE OPraHUUECKOro MUpa Ha 3emiiey, «3apoIbIIU T03BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «Popmbl O0pbOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBIH 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuit», «MHorooOpasue MOpPoOA IKUBOTHBIX», «llomymsaium»,
«MyTalMoHHasi U3MEHYUBOCTBY», «ApomMopdo3sl», «Manoanantauuny», «OOLmas aereHepanus»,
«ABmwxymue cuibl 3Bomonuny, «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «bopbda
3a cyuiecTBoBaHue», «IIpucrnocobieHHOCTh Opranu3MoBy, «I'eorpaduyeckoe BU1000pa3oBaHKE»,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

ObopynoBaHue: KOJIJIEKIMS HACEKOMBIX C PAa3IMYHBIMU THIIaMU OKpackH, HaOOp MJIOJIOB U
ceMsiH, Koyekuus «l[Ipumepsl 3alMTHBIX MPUCTIOCOOIEHUHN Y KUBOTHBIX», MoJieidb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MOoAeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuueckas kapra Mupa, kojuiekuus «DopMbl COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M PAacTeHUi», Mojens anmumkanus «llepekpéct xpomocom», BIIaXKHBIE INpENapaThl
«Pa3BuTne HacekomMoroy, «Pa3BUTHe JIATYIIKU», MUKponpenapar «J{po3oduna» (HopMa, MyTaluuu
(OpMBI KPbUIBEB U OKPACKH TENA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «Omnucanue mNPUCTOCOOJECHHOCTH OpraHu3sMa u eé
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIE TIPECTABIECHUS O 3apOXKIECHUU XU3HU. HayuHble rumore3pl BO3HUKHOBEHHS
KU3HM Ha 3emiie: aOMoreHe3 W TaHCIEepMUs. XUMHUYECKas HBONIONUA. AOWOTEHHBIA CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHUX. JKCIEPUMEHTAIbHOE MOATBEP)KIEHNE XUMUYECKON
sBostonny. HavanbHelie sTansl 6uonorudeckoit spomoonun. I'unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HHKHOBEHHE IPOTOKJIETKU. [lepBble KIETKM W HUX HBOJIOLHS.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie 1o 3paM U nepuojam. Karapxei. Apxeickas U NIpoTepo3ouncKas
apsbl. [laneosolickas spa u €€ nepuoabl: KeMOPUNCKUNA, OPJAOBUKCKUH, CUITYpUICKUI, TEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.



Me3so30iicKas 3pa U €€ IepUoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIMMara M TeOoJOTHUYeCKHX IpoiieccoB. OCHOBHBIE 3Talbl 3BOJIOLUHU
pPacTUTEIBLHOTO U KUBOTHOTO MUpa. ApomMopdo3bl y pacTeHuid U KUBOTHBIX. [losiBieHue, pacuser
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro MHpa Kak OTpakeHHE 3BOJIIOLUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIBI OPTraHU3MOB.

OBOJIIOLIMSL  4Y€JIOBEKAa. AHTpPOINOJOrus Kak Hayka. Pa3BuTue mnOpeacTaBieHUld o
IIPOMCXOXKICHNUN YesoBeka. MeTo bl n3ydueHus anTponorenesa. CxoacTBa U pa3inyus 4eJI0BeKa U
JKUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YETOBEKA.

Heuwxymme cuibl  (pakTophl) aHTpomoreHe3a. HaciencTBeHHass WM3MEHYHBOCTH U
ecTecTBeHHbINH 0TOOp. OOIIeCTBEHHbII 00pa3 *U3HU, U3TOTOBJICHUE OPYIUN TPyAad, MBIILICHUE,
peub.

OCHOBHBIE CTaJMM W BETBU HBOJIIOLMU YEJOBEKA: aBCTPAJIONMUTEKH, YEIOBEK YMEIbIil,
Yenosek npsamoxoxpsammii, YemoBek HeaHuepranbCkuil, YemoBek pasymHbil. Haxonxu
HCKOMAeMbIX OCTAaTKOB, BpPEeMs CYILECTBOBaHHs, 00JacTh pacnpocTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJNBILINE pachl: eBporneoujHas (eBpasuiickas), Herpo-
aBcTpajoujHas  (dKBaTOpHalbHAs),  MOHIrOJIOMJHAs  (a3MaTcKo-aMepukaHckas).  UepTbl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENEH YeIOBEUECKUX pac K YCIOBUSM CYIIeCTBOBaHUA. EQUHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmunel u cxembl: «Bo3HukHoBeHre CoNHEYHOH cHucTeMbl», «Pa3BUTHE OPraHUYECKOTrO
mupa», «PacturenbHas KieTka», <«OKuBoTHas kietka», «lIpokapuornyeckas KIeTKay,
«CoBpeMeHHass cucTeMa OpraHu4ecKkoro Mmupay», «CpaBHEHHME aHATOMHYECKUX 4YEpPT CTPOCHHS
YeloBeKa M 4YelOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa IMaJCOHTOJIOIMYECKUX HaXOHOK
MPEJKOB COBPEMEHHOIO 4YeJOBEKay», «JllpeBHeimme oan», «lpeBHue moau», «llepBbie
COBPEMEHHBIE JIFOIN», «UeI0BeueCcKre pachi.

O6GopynoBanue: wmymspku — «lIpoucxoxknenue denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTallblla, KPOMAHBOHIIA), CICTKU WU H300paKEHUS KaMEHHBIX OpYAUil
MEepPBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIEphl, pyOmiia, ckpebia), T€OXpPOHOJOTHYecKast TaluIa,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[TpakTiueckast padora Noe 1. «/3ydyeHne MCKOMAaeMbIX OCTAaTKOB PACTEHUN M )KHBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBONIOIUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHBIA WU
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKkojorusi Kak Hayka. 3aJadyd W pasfenbl  AKOJOTMH. MeToAbl HSKOJIOIMYECKHUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuUTaHUS  OPraHU3MOB: BOJHAsl,  HAa3€MHO-BO3JyIIHAs,  IOYBEHHAas,
BHYTPHUOPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopel. Kiaccudukanus sKojgorndeckux (HakToOpoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotnueckue  (GakTOpbl:  CBET, TEMIIEpaTypa,  BIAKHOCTb.  DOTONEPHOIU3M.
[TpucnocoOneHust OpraHu3MoB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpOB. bruonoruveckre puTMbl.

buotnueckne  Qaktoppl. Buasl  OMOTHYECKHMX  B3aUMOJEHCTBHMI:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCAITIU3M
(KBapTUpPAHCTBO, HaXJEOHMUYECTBO). AMEHCaNu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEePUCTHKH monyasiuud. OCHOBHBIE TIOKa3aTeld IOMYJSLUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIIMU U €€ PETYIIsIIUAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoapaT, K. @. Pynse, O. 'ekkens.

Tabmunpl u cxemsbl: kapta «[Ipupoansie 30HbI 3eminy», «Cpenbl 0OUTaHUS OPTaHU3MOB),
«Doronepuogusm», «llonmymsiuun», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH  MOMYJSIUH
uHpy3opun-Tyhenbkny», «llumesbie nemmu».

JlaGopaTopHble M MpaKTHYecKHe PadoThI:

JlaGopaTopnas pabora Ne 3. «Mopdosornueckne 0COOCHHOCTH PacCTeHUN U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «I[ToacuéT mIoTHOCTH MONMYISIIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB  —  OwouneHo3.  CrTpykTypsl  OuoleHos3a:  BHIOBafd,
MPOCTPAHCTBEHHAs, Tpopuueckas (mumienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Okojnoruyeckue cucreMbl (dkocuctemsl). lloHsaTne 00 s3kocucTeMe U OHOreOLEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHI ~ JKOCHUCTEMBI: IPOJYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M IOTOK 3HEPrMM B 3Kocucteme. Tpoduueckue (MMILEBbIE) YPOBHU
skocuctembl. [lumeBbie nemu U cetd. OCHOBHBIE IOKa3aTeId SKOCUCTEMBI: OHoMacca,
OPOAYKIMS. ODKOJOTMYECKUE MNHUpaMUAbl: MNPOAYKLIMH, 4YHMCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuposHble 3KOCHUCTEMBI. OJKOCUCTEMBI O3Ep M peK. ODKOcHCTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE 3KOCHUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3kocucTembl. buonormueckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycroitunBocTu 3kocucteM. CoxpaHeHue OMOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnanackoro o 6uocdepe. I'panuiisi, coctaB u cTpykTypa 6uochepst. XKuoe
BemiectBO M ero QyHkmuu. OcoOeHHocTH Ouocdepbl Kak II0OATBHOM  AKOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yrjepoa, as3ora).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

UYenoseuectBo B Onocdepe 3emiid. AHTpONOreHHbIe n3MeHeHus B onocdepe. ['modanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE NMPUPOIBI U yenoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OCHOBA pallMOHAIBHOTO YIIPaBIEHHUs MPUPOJHBIMU pecypcaMHu U HUX
UCIOJIb30BaHue. JlocTukeHust OMOIOTHH U OXpaHa MPUPOIBI.

JleMoHCTpanum:

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

Tabmuupl u cxemsl: «llumesble nenu», «buoneHo3: coctaB U CTpykTypay, «IIpupoaHsie
cooOmectBay, «llemn mnuTaHus», «IKojmoruueckas mnupamuna», «buochepa u UenOBEKY,
«2KOCHCTEMA ILIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jieca», «buoreHno3 Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPOTIOTEHHBIE BO3ACHCTBUA Ha TPHUPOAY», «BaxHeimme
UCTOYHUKH 3arps3HEHUs BO3JyXa W TPYHTOBBIX BOA», «llouBa — BakHEHIas COCTaBIIAIOLIAs
ouocthepnr», «DaxkTopel  gerpagauuu  nouB», «llapHukoBblt  3pdexT»,  «DakTOpHI
PalmOaKTUBHOTO 3arpsisHeHus Ouocdepbl», «Obmas cTrpykrypa 6uocdepsi», «Pacnpocrpanenue
XKU3HH B Omocdepe»n, «O30HOBBIN dKkpaH Ouochepsr», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

OOGopynoBanue: MoeNb-anmInKanus « Tunmuaneie OMOIIeHO3bI», TepOapuii «PacTuTenbHbIC
cooOmiecTBa», Kojulekuuu «buoneno3», «BpenuTenu BaKHEMIINX CEIBCKOXO3SMCTBEHHBIX



KyJIbTyp», TepOapuil W KOJUIEKIUH pPACTEHWA M JKUBOTHBIX, TNPHHAUICKALNINE K pa3HBIM
9KOJIOTUYECKHM TpynmnaM ofgHoro Bujaa, Kpacnas kuura Poccuiickoit @eneparuu, n3o0paxeHus
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ 1 ) KUBOTHBIX.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUMOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBIuMBaKOTCS TPeOOBaHUSA K pe3yiabTaTaM OCBOCHUS
00yJarIUMUCS TIPOTPAMM CPEIHET0 00IIero oOpa3oBaHMs: JTUYHOCTHBIM, METANPEAMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS mpenMera «bBHOJIOTHS» BBIICICHBI
CICIYIOINE  COCTABJISIIOIIME:  OCO3HAHWE  OOYYAIOIIMMHUCA  POCCHMCKOW  TpaKIaHCKOM
HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPEACIICHHUIO,
HaJIM4Yne MOTHBAIIMHN K 06y‘-I€HI/IIO 6I/IOJIOFI/II/I, HeHeHaHpaBHGHHOG paSBI/ITI/IC BHYTpeHHI/IX
yOeXAeHUM JTUYHOCTH Ha OCHOBE KJIFOYEBBIX I[EHHOCTEH M HCTOPHUECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CITOCOOHOCTh O0YYArOIIUXCSl PYKOBOACTBOBATLCS B CBOCH
JESITENIbBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMHU CHUCTEME OHOJIOrMYecKOTo
0o0pa3oBaHMs, HATMYHE SKOJIOTHIESCKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTABHThH IIETTH M CTPOHTH
JKM3HEHHBIE IIaHEI.

.HI/ILIHOCTHBIG pe3YJII)TaTI)I OCBOCHUA HpGZIMGTa <<BI/IOJIOFI/I$I» JOOCTUTAalOTCI B CAWMHCTBEC
yueOHOM U BOCHUTATENBHOM JESATENbHOCTH B COOTBETCTBMM C TPAJAULMOHHBIMU POCCHUCKUMHU
COIII/IOKYJH)TypHBIMI/I, I/ICTOPI/ILIGCKI/IMI/I nu IIyXOBHO-HpaBCTBeHHBIMI/I OECHHOCTAMU, HpI/IHﬂTI)IMI/I B
oOmiecTBe MpaBUJIaMH M HOPMaMH IOBEJCHHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHMS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHsI, Pa3BUTHUS BHYTPEHHEW MO3MIMU JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUSA K 3aKOHY M IIPABOIOPAAKY, YEIOBEKY TpyJa M CTaplleMy IIOKOJEHHUIO, B3aUMHOI'O
YBaXEHUS,  OEpEeKHOTr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleJUI0 W TPATUIUSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «bHONOTHS» JOMKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEN TNYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTAIIHI, TO3UTUBHBIX BHYTPEHHUX YOKICHHH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM  ILIEHHOCTSIM  POCCHIICKOro  OOIlecTBa, pacllupeHue
JKU3HEHHOTO OTbITa U OMbITa JESATENHHOCTH B IMPOLIECCE Peau3allid OCHOBHBIX HampaBlIeHHM
BOCHI/IT&TGJIBHOﬁ ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c()OPMHUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3UIMK  OOydJaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUC CBOUX KOHCTI/ITYHI/IOHHI)IX npaB 158 O6$ISaHHOCT€I\/’I, YBa)KeHI/IC 3aKOHaA "
MIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW AESITEIBLHOCTU NMPU CO3JAHUHM Y4EOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh ~ OTPEACNIATh COOCTBEHHYIO IIO3HMIIMI0 TI0O OTHOIIEHWUIO K  SIBIICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

yMeHI/Ie qu/ITI)IBaTI) B CBOUX HGIZCTBI/IS[X HGO6XO}II/IMOCTB KOHCTPYKTI/IBHOFO
B3aMMOJICHCTBUS JIOACH C pa3HbIMH YOEXKICHUSIMHU, KyIbTYpPHBIMHU IIEHHOCTSMHU M COIIMATBHBIM
MTOJI0KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHHUS YYEOHBIX,
IIO3HABATCIBbHBIX W HCCICIOBATCIBCKHUX 3aaady, YBa)KI/ITeJ'IBHOFO OTHOIICHUSI K MHCHHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;



TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON TPaKJaHCKOW MIEHTUYHOCTH, MATPUOTHU3MA, YBAKECHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepea PoauHOI, ropaoctu 3a CBOW Kpail, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IIPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACJIEIUIO U TAMATHUKAM MIPUPOJIbI, JOCTUKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HA4YCHWsS] OWOJOTMU B TMO3HAHWUM 3aKOHOB TIPUPOJII, B JKU3HH YEIIOBEKA H
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoex1EHHOCTb, FTOTOBHOCTD K CIY)KEHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEUICHHs, OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTENSAM, CO3IaHUI0 CEMBbU HA OCHOBE OCO3HAHHOI'O
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TpaAULIUSIMU HapooB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI;

MMOHUMaHUE SMOIMOHAJIBHOT'O BO3/I€UCTBUS dKUBOM PUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@KEHHIO B pPa3HbIX BHMJAX MCKYCCTBA, CTPEMJIEHUE IPOSABIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOPMHUPOBAHMA  KYJbTYpPbl 310POBbA U
IMOLMOHAIBLHOIO 0JIArONnoJIy4usi:

MOHMMAaHUE M pealn3alus 3J0poBoro u Oe3omacHoro obpasza KuU3HH (340POBOE MHUTAHUE,
coOIoZIeHNe TMTMEHUYECKUX MpPaBUJI U HOPM, COAaHCUPOBAHHBIM pPEXHUM 3aHATUI M OTIbIXa,
perynspHas (QuU3NYECKas AaKTUBHOCTb), OEpPEeKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUYECKOMY 3/10POBbIO;

MOHMMAaHUE [EHHOCTH TMPaBWJI WHAMBUAYAIBHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBHM W HEMPUSTHS BPEIHBIX NPUBBIUEK (YIOTpEOJICHHs alKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTb K AKTUBHOM JESTEIIBHOCTA TEXHOJOTUYECKOW M COLMAIIbHOW HAIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSTH TaKylO AESITEIbHOCTD;

WHTEpEC K pa3nu4yHbiM cepam mpodeccCHOHANBbHON AeITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun 1 peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa30BaHUIO U €caMOOOPa30BaHUIO HA MPOTSHKEHUHM BCeH
KU3HU,

7) 3KOI0TNYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJIe KaK MCTOUYHUKY JKU3HHM Ha 3eMmile,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYJIbTYphl: NPUOOPETEHHE OMbITa IIAaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JUIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE IT100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U ITyTel UX pelieHus;



CIOCOOHOCTh MCIONB30BaTh MPUOOpETaeMble MPU U3YYCHUHM OMOJIOTUU 3HAHUS M YMEHUS
IpU pelieHUuu MpoOJIeM, CBA3aHHBIX C PAlMOHAJIBHBIM MPUPOJIONOIL30BaHUEM (COOIIOICHNE
IIpaBWJI IOBEJCHUS B NPUPOJE, HANPABICHHBIX HAa COXpPAaHEHHE DPABHOBECUS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochephl);

AKTUBHOE HEINPUITHE JICWCTBUM, MPUHOCAIIMX BpEId OKPYKAIOUIEH NPUPOIHOW CpeAE,
YMEHHE MPOTHO3UPOBATh HEOIATONMPHUATHBIE SKOJIOTMYECKHE IOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4YME PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HAaNpaBIC€HHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HMHU B
[IO3HABATEJIbHOW, KOMMYHHUKAaTUBHOW M COLIMAJIBHOW IPAaKTHKE, TOTOBHOCTH K YYAacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH dKOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsA HAyKM U OOIIECTBEHHON TMpaKTUKU, OCHOBAHHOIO Ha JUaiore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIBTYpPbl KaK CPEICTBA B3aUMOJCHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMAaHUE CHeU(PUKKA OUONOrMH KaK HayKd, OCO3HaHUS e€ poiu B (opMHpOBaHUH
PALMOHAJILHOTO HAYyYHOI'O0 MBILUIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEJICTaBICHUsSI 00 OKpY’KaIoLeM
MUpPE Kak O €IWHCTBE NPUPOJbI, 4YEeIOBEKa M OOIIeCTBAa, B TO3HAHUM TNPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIICHUH MTPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJISi COBPEMEHHOM LMBUIM3AlUU: OOeCTeueHUs
HOBOTO YPOBHS Pa3BUTHs MEAWULMHBI, CO3JaHHE TEPCIEKTHBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX
peliaTh pecypcHble MpoOJieMbl Pa3BUTHUSL YEJIOBEUECTBA, MOKMCKA MyTeH BBIXOJA W3 TII0OATBHBIX
HKOJIOTHYECKUX MPOOJIEM U 0OECIeYeHHUs Mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJTYYEHHH OMOJNOTMYECKUX 3HAHWI B LIEJSAX TMOBBIMICHUS OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-Hay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIHMOHAJIBbHOU
rPaMOTHOCTHU O0y4arouuxcs, GopMUpyeMoil pu U3yu4eHUr OUOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, MHCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUS JUId aHalu3a M OOBACHEHMS SIBICHUH
OKpYXXaloIllero MHpa W MPOUCXOIANIMX B HEM M3MEHEHHH, yMeHHE JaenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOMIMXCS JaHHBIX C LEJNbI0 TOJYy4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BAaTh OMOJIOTMYECKHE 3HAHUSA I PELIeHUs
po0JieM B peasIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAy4YHOW JESATENBHOCTH, TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYIO H
HCCJIEIOBATEbCKYIO AESITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPBIBHOMY OOpa30BaHUI0 M €aMOOOpa30OBaHHUIO, K
AKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHUH IO OMOJOTMM B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHble pe3yibTaThl OCBOCHHUs ydeOHOro mpenMera «bHoNOrHs» BKIIOYAIOT:
3HayuMble UIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYArOMIMXCA  MEXAUCHUIIIIMHAPHBIE
(MexmnpenMeTHbIe) OOIIeHayYHbIe TIOHATHS, OTpaXKaroIlye IeJOCTHOCTh HayYHOUW KapTUHBI MHUpa
U cnenuduKy METOAO0B MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHS,
SBJICHUE, TPOIIECC, CUCTEMa, HAy4HbIM (aKT, MPUHIUI, THIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HcCclefoBaHUe, HaOIIOJeHHe, U3MEpPEHHE, SKCIEPUMEHT U JPYruX), YHUBEpCaJbHbIE
yueOHble JiefcTBUs (ITO3HABaTElIbHbIE, KOMMYHUKATUBHBIC, PErYIATUBHBIC), OOECIeYHBaIOIINE



dbopMupoBaHrue (PYHKIMOHAIBHONH T'PAMOTHOCTH W COIUAIBHON KOMIIETCHIIMH OOYy4YarOIIUXCs,
CIIOCOOHOCTh oOyyaronmxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHWS W YHUBEPCAIbHBIE YYeOHBIC MCHCTBHS B IIO3HABATEIBHONH W
COLIMAJILHOM MPaKTHKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEro oO0Iero obpa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBgi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€l CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYNIHpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

UCIIOJIb30BATh NMPU OCBOCHUU 3HAHWI MPHUEMBI JTOTMYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUA, KiIacCHPUKAKMK, OOOOIIEHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TOHSATHI
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSMHU);

ONpeAeNaTh UMM JeATeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHUIKCHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OWOJIOTMYECKUE TOHATUS s OObsCHeHHUS (AKTOB U SBICHUN >KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYk ACHUS (MHIYKTUBHbBIC, JeYKTUBHBIE, 10 aHAJIOTHH ), BBISBISAThH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBIICHUSAX, (POPMYTUPOBATH BHIBOIBI H
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPEACTBA IS IMPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHONIICHUN B H3Yy4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3palaThIBaTh IJIaH PELICHUS! TPOOJIEMBI C YIYETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JACSITENBHOCTb, OIEHHUBATh COOTBETCTBHE PE3YyJbTATOB LEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBHIMOJIHATH pabOTy B YCIOBHSIX pPEabHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHSI:

BJIQJICTh HAaBBIKAMH YYE€OHO-HCCIICIOBATEIILCKOW M MPOCKTHON JIeATEITHHOCTH, HABBIKAMHU
pazpemieHusi npoOiaeM, COCOOHOCThIO U TOTOBHOCTBIO K CAaMOCTOSITETHHOMY IMOHMCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

WCIIONIb30BAaTh PAa3MYHble BUJBI JIEATEIHHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, TPEoOpPa30BaHUI0 W MPUMCHCHHUIO B YUEOHBIX CHUTYallHsSIX, B TOM YHUCIIC TPU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THIT MBINIJICHHUS, BIAJETh HAYYHOH TEPMHUHOJOTHEH, KITFOUYSBBIMH
MOHITUSIMHA U METOJIaMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3a7ayll B 00pa30BATEIbHOW NEATETHHOCTH U
JKU3HEHHBIX CUTYAIUsX;

BBISIBJISITh  TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJlM3WpOBaTh 3a/ady, BBIJIBHTATh
TUNOTE3Y €€ pelIeHns, HaXOAUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPXKACHHIMA, 3a1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOJYUYCHHBIE B XO/I€ PEUICHUS 3a/1a4d PEe3yabTaThl, KPUTUIECKH OIICHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH IICJICHAIIPABIICHHBIN IMOUCK TEPEHOCAa CPEJCTB M CIIOCOOOB JICHCTBUS B
pohecCHOHATLHYIO CPEey;

yMETh TIEPEHOCHTHh 3HAHWS B  TO3HABATCIIGHYI0O W MPAKTUYECKYI0  00JIACTH
KU3HEEATENIbHOCTH;



yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE HJEH, IpeJUlaraTb OPUTMHAIBHBIE IOJAXOAbl U PpEIIEHUs, CTaBUTh
npoOJIeMbl U 33Ja4H, TOMyCKAIOIUe aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HMCTOYHHMKAX WHpopManuu (Tekcre y4eOHOro mocoowms,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMYECKUX CIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax mHaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HMH(OPMAIMIO PA3IMYHBIX BHAOB U (HOpM
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

dopMynupoBaTh 3ampochl W TNPUMEHATh Ppa3IMYHBIE METOIbl NPH IOHCKE U OTOOpe
Ouosnornyeckoi MHGopMaIK, HeOOXO0AMMOMN AJIs BHIIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUA HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JINYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpAaTh ONTUMAIbHYIO (OpPMY TPEACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, Tpaduky, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTOJIb30BaTh HAYYHBIH S3BIK B KaueCTBE CpEICTBA MpH padboTe ¢ OHOJOTHYECKOU
uHpopMaLrell: NPUMEHATh XUMUYECKHEe, (U3NUYECKHe M MaTeMAaTH4eCKHE 3HAaKU M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M IPEeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU pACINO3HABAHWS M 3alUTHl  HHGOpMAIMH, WHPOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCEX c(epax >KU3HU, aKTUBHO Y4aCTBOBATH B JIMAJIOTE
WIA JTUCKYCCUM IO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHME 3a/laBaThb BOINPOCHI, BBICKA3bIBAThb
CYXJICHUS OTHOCHUTEIIFHO BBINIOJHEHUS IMIpeUlaraéMoil 3a/a4yd, YYUTHIBaTh HMHTEPECH H
COIVIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAIOra UM TUCKYCCHH);

pacrio3HaBaTh HeBepOajbHbIE CpEACTBA OOILIEHMs, NOHMMAaTh 3HAYCHHE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTYallMid, yMETh CMATYATh KOH(MIMKTHI U
BECTH [1€PETOBOPHI;

BJIAJIETh PA3UYHBIMU CIIOCOOAMH OOLICHHS W B3aUMOJCHCTBHS, MOHMMATh HaMEpPEHHS
JpYTuX JI0/Ied, NPOSBIATh YBaXHUTEIbHOE OTHOILIEHHE K COOECeHUKY M B KOPPEKTHOH (opme
(bopMyTHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C MCIIOJIB30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

NOHMMATh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHl MpU
peleHn OMoIorndeckoi mpoOieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh NMPUMEHEHHs T'PYNIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMpPATh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBUH C y4éTOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)X/I0TO WiIeHA KOJUIEKTHBA,;

OPUHUMATh LEJId COBMECTHOM JeSITEIbHOCTH, OPraHU30BbIBATH U KOOPIUHHPOBATH
JIEHCTBHS IO €€ TOCTUIKEHHUIO: COCTABIIATH IUIAH AEUCTBUH, PACIIPEEIIATh POJIU ¢ Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOU PalbOTHI,

OIICHUBATh KAYeCTBO CBOETO BKJIAJa M KAKIOTO YYaCTHHKA KOMaHIBI B OOMIMIA pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejuiaraTh HOBBIE TPOEKTHI, OIEHWUBATh HJIEH C TIO3WIMHA HOBH3HBI, OPHUTHHAIHHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEIEHHE B pa3IMYHBIX CHUTYallUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3amnus:



UCIIONIb30BAaTh OWOJIOTUYECKUE 3HAHWS MJIs BBIABICHUS MPOOJIEM W HUX pEIICHUS B
’KH3HCHHBIX M YUYCOHBIX CHTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHW II€JICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEHCTBUSAX W TOCTYIKAaX 1O OTHONICHUIO K JKUBOW TPUPOJE, CBOEMY 3I0POBBIO M 3II0OPOBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO JCATEIBHOCTD, BBISBISTH IPOOJIEMBI,
CTaBUTh H (QOPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00Opa3oBaTCNbHON JIEATEIHHOCTH H
KU3HCHHBIX CHTYaIlUsX;

CaMOCTOSITENIFHO COCTABIIAThH IUIAH pEIIeHUs MpoOJIeMbl ¢ YyUETOM HMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacuIMpsATh pAMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON APYIUIMH B Pa3HBIX O0JIACTSIX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OICHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHBBI B JIEATCIHLHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;

BJIaJICTh HABBIKAMH TI03HABATEILHOU PEQIICKCUU KaK OCO3HAHUS COBEPILAEMbIX JICHCTBHIA U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAHWM, MCIIOJNB30BaTh MPUEMBI pediieKcHu
JUTSL OLICHKY CUTYalluH, BHIOOPA BEPHOTO PEILICHIS,

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U PT'YMEHTBI IPYTUX MPH aHAIIN3€ PE3YJIbTATOB JACATEIbHOCTH,

3) npuHATHE Ceds1 U IPYTrUX:

NPUHUMATD CeOs1, TOHMUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTUBBI U aPI'YMEHTHI JJPYTUX [P aHAJTU3E PE3yJIbTAaTOB JICATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C ITO3UIUH JPYTroro YeJIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpeamerHble pe3ynbTaThl ocBoeHHs mporpamMbl COO mo Ouonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crniennduyeckue st yaeOHoro mpeamera «buosorus» HaydHblE 3HAHHSA, YMEHHS U
crocoObl JEWCTBUH 1O OCBOEHHUIO, HMHTEPIpeTalul U NpeoOpa3oBaHUI0 3HAHUM, BHIbI
JeSITETPHOCTH 110 TIOJYYEHUIO HOBOTO 3HAHWS W TPUMEHEHHIO 3HAHWH B Pa3IMUHBIX YYEOHBIX
CUTYallUsX, a TAK)KE B PeabHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM O0yUeHHS.

[TpenmeTrHble pe3yabTaThl OCBOEHUS yueOHoro npenmeta «buonorus» ¢ 10 knacce TOMKHBI
OTpPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHOJOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U
HaYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YeJIOBEeKa TS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUE OMOJOTMUECKUX TEPMHUHOB M MOHATHI: *HU3Hb, KJIETKa,
opranusM, MeTabonn3M (0OOMEH BEIIeCTB U MPEeBpaIIeHUe SHEPTUH), TOMEOCTa3 (caMOperysus),
YpOBHEBas  OpraHM3alus  JKUBBIX  CHCTE€M,  CaMOBOCIpPOM3BEAECHHE  (PEenpoayKIus),
HACJIEICTBEHHOCTh, N3MEHYHNBOCTb, POCT U Pa3BHUTHE;

yMEHHuE wu3jaraTb OWOJOTHYECKHEe Teopuu (KIETOYHasi, XPOMOCOMHAs, MYTaIl[MOHHas,
LEHTpajbHas J0rMa MOJIEKYJsIpHON Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. U.



BaBusosa) u ydeHus (o meHTpax MHOrooOpa3usi U MPOUCXOXKICHHUS KyIbTypHbIX pactenuii H. U.
BaBunoBa), onpeaensTe rpaHUIbI KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BJIAJETh METOJAMH HAY4YHOTO TO3HAaHUS B OHMOJIOTHM: HaOJIOJCHHE U OMHCaHHUE
JKUBBIX CHCTEM, IIPOLECCOB M SBJICHHWM, OpraHu3anus | TMpOBEACHHE OUOJIOTHMYECKOTO
OKCIIEPUMEHTA, BBIIBI)KEHHUE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY MCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJNYUEHHBIX pPE3YyJIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSATHI,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBOIbl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: 0OMEHA BEUIECTB H
MpeBpalleHus] PHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEW03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHHS, WHAWBUIYAJIBHOIO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHUE TPUMEHSTH IOJy4YeHHbIE 3HAHMUSA IS OOBSCHEHUS OHOJIOIMYECKHX HPOIECCOB M
SBJICHUH, JUISl IPUHITHS MIPAKTUYECKUX PELICHUH B MOBCETHEBHOM KHU3HU C LENbI0 00eCTIeYeHHs
0€30IIaCHOCTH CBOETO 3J0POBbS M 3I0POBbS OKPYXKAIOIIUX JIIOJEH, COONIOJCHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalOIIEeH MNPUPOAHON cpenae, MOHUMAHUE HEOOXOAMMOCTH
UCTIOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOW OHMOJIOTMM W OMOTEXHOJOTHH Ui PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JEMEHTApHbIE TE€HETUYECKHE 3aJadyl Ha MOHO- U JAUTHOpUIHOE
CKpEIlMBaHUE, CIECIUICHHOE HAcleOBaHUE, COCTABISATh CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJHATh Ja00OpaTOpHbIE U MpakTUYEeCKHe paboThl, COOMIOAATh MpaBUia MPHU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO OHOJIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHMUS M3 Pa3IMUHBIX HCTOYHUKOB (CpeacTBa
MaccoBOM HMH(OpMaIMK, HAy4YHO-TIOMYJSPHbIE MAaTE€pPHAlbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMONIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas
OMOJOTrHYecKyl0 HMHGPOpPMAIMI0O U3 HECKOJIbKUX HCTOYHUKOB, TPaMOTHO HCIIOJIb30BATh
MOHSTUMHBIN anmapaT OUOJIOTHH.

[TpenmeTrHble pe3yabTaThl OCBOEHUS yueOHoro npenmera «buonorus» ¢ 11 knacce TOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHOJOTMH B CHUCTEME HAy4YHOIO 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
HaYYHOTO MHMPOBO33PEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyOekHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUe OMOIOTHMYECKUX TEPMUHOB U TOHATHM: BUJ, MOMYJISAIMS,
reHo(OHT, SBOJIOHUS, TIBIKYIIHE CHIIBI ((PaKTOPBI) IBOIOIUU, TPUCTIOCOOTICHHOCTh OPTaHU3MOB,
BUJ000pa30BaHUE, OSKOJIOTHYECKHE (DAKTOphI, HKOCHCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
PEeIYLEHTHI, IIENU MUTaHUs, YKOJIOTHYeCcKas upaMua, ornoreoreHos, ouocdepa;

yMEHUEe H3Jaratb Ouolornyeckue Teopun (9BonroumoHHas Teopus Y. [lapBuHa,
CHUHTETUYECKAasi TEOPHS DBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibIiieBoro cxoactea K. M.
bapa, uepenoBanus rnaBHbIX HampasieHud U nyred ssomonuu A. H. CeseproBa, ydeHus o
ouocdepe B. 1. Bepranckoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BJIAJeTh METOJIaMH HAY4YHOTO MO3HAaHUS B OMOJOrMU: HAOJIOJCHHWE W ONMCAHHE
KHUBBIX CHCTEM, TIPOLECCOB U SIBICHUN, OpraHU3alusi U TMpOBeIeHUE OUOJOTHYECKOTO
DKCIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY MCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUEHHBIX pE3YyJIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUOB,
HOMYJSALUM, NPOAYIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOreOLlEHO30B U  3KOCHCTEM,



O0COOEHHOCTH  TPOIIECCOB:  HACJIEJCTBEHHOM  M3MEHYHMBOCTH, €CTECTBEHHOro  OTOOpa,
BHJ1000pa30BaHMs, MPHUCTIOCOOJICHHOCTH OPraHWU3MOB, JIEUCTBHS SKOJOTHYECKUX (PAaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B SKOCUCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUH B
9KOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BELIECTB M OHON€OXMMHMYECKMX IMKJIOB B
ounocdepe;

YMEHUE NPUMEHSTH IOJy4YeHHbIE 3HaHUA Ul OOBSCHEHUs OMOJIOIMYECKHX IPOLIECCOB U
SIBIICHUM, JUTSI IPUHSATHS NPAKTUYECKUX PEIICHHI B MOBCETHEBHOMN JKU3HU C LETbI0 00ecreueHus
0€30I1aCHOCTH CBOErO 3J0pOBbS M 3I0POBbS OKPYXKAIOIUX JIIOJEH, COONIOJCHUS HOPM
IPaMOTHOTO TIOBEJEHHUSI B OKPY)KAIOLIeH MPHUPOJHONW Cpele, MOHMMaHHE HEOOXOANMOCTH
UCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM Ouosiorun e palroHaIBLHOIO
[IPUPOIONOIB30BAHUS;

YMEHHUE pelllaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a7ayd, COCTaBJISATh CXEMbI IEpeHoca
BEILECTB U SHEPTUU B IKOCHCTeMaxX (L[EeNU MUTaAHUSA);

YMEHHUE BBIIOJIHATH Ja0OpaTOpHblE W IpPAaKTUYEeCKUe paboThl, cOOIOAATH IpaBUiIa IMpH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLIEHWBAaTh W MHTEPIPETUPOBATh HH(POPMALUIO OUOJIOrHYECKOro
COJIepKaHUs, BKJIIOYAIOUIYIO TICEBJOHAYYHBIC 3HAHWS W3 DPA3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBo HMH(pOpMAIMM, HAyYHO-TNIONYJSIPHBIE MaTepualibl), paccMaTpuBaTh IJI00abHBIC
HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
HO3UILIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIC THMCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas
Ouosnornyeckyro MHGOpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO MHCIOJb30BaTh
HNOHATUMHBIN annapaT OMOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KosunyecTBO yacos JJIeKTPOHHBbIE
Ne | HaumMmeHOBaHUe pa3iesioB U (undposbie)
n/m | TeM MporpamMMbIl Bcero Konrpoabubie | Ilpaxruaeckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
bubmuoreka LIOK
. bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBble cucTeMsl U UX 1 bubmuoreka LIOK
OpTraHH3aIHs https://m.edso0.ru/7f41c292
3 XUMHUUYECKUH COCTaB U 8 1 bubmuoreka IIOK
CTPOEHHE KIETKH https://m.edsoo.ru/7f41¢292
bu6nmoreka IJOK
4 HKH3HEAATEILHOCTE KIETKH 6 https://m.edso0.ru/7f41c292
5 EE;B;EEZ(;:;:Hﬁe pa3BuTHE 5 1 bubmorexa HOK
https://m.edso0.ru/7f41c292
OpraHu3smMoB
6 HacnenctBeHHOCTD U 8 15 bubnuoreka [IOK
H3MEHYHUBOCTH OPTraHU3MOB ‘ https://m.edso0.ru/7f41¢c292
7 Cenekius Oprannu3MoB. 3 bubnuoreka [IOK
OCHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHOoe Bpems 1 bubmorexa HOK
https://m.edsoo0.ru/7f41c292
OBLIEE KOJIMYECTBO HACOB 34 0 4
10 ITPOI'PAMME
11 KJIACC
KoumnuecTBO 4yacos DJIeKTPOHHbIE
HaumeHoBanue
Ne (uudposbie)
/i pa3fesioB U TeM Beero Kourpoabhsbie Ilpakruueckue 06pa30BATETbHBIE
NporpaMmalI padoThI padoThbl pecypet
butmmoreka [IOK
. IBOTONKOHKAs GHOTOTHS 9 ! https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U 9 05 bub6mmoreka [IOK
pasBUTHE KU3HU Ha 3eMite ' https://m.edsoo.ru/7f41cc74
3 Opranu3msl 1 5 1 bubmuotexa [JOK
OKpYy’KaroIasi cpejia https://m.edsoo.ru/7f41cc74
4 Coobiectsa u 9 bubnuotexa [JOK
3KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
) PesepBHOe Bpems 2 bubamorexa LOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO HACOB 34 0 25

10 ITPOI'PAMME
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