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INOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO0 OUOJIOTMH TEOPETUYECKYIO OCHOBY JII ONpPEEICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZepKaHus ydeOHoro mnpenmera «buomorus» cocraBmim:
koHuenrtyaibHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIEJICH, COJCpKAHUSA,
pe3yabTaToB OOy4YeHHS U TPeOOBAHMN K YPOBHIO MOJITOTOBKH BBIITYCKHHUKOB, IMOJIOKEHHS 00
o0IMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmero odbpaszoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHHUU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEAETICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTeruu 00y4YeHuUs,
BOCIUTAHUS M Pa3BUTUS O0O0ydYaromMXcsi cpeacTBaMu ydyeOHoro mnpeamera «buonorus»,
orpenenseT 005A3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEMYIO IOCJIEeIOBATeIbHOCTh M3yUeHUsl yueOHOro marepualia C
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpOoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIUXCS.

B mporpamme mno OWONOTHHM TaKXe YYUTHIBAIOTCS TPEeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM O0y4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX NEHCTBUN 00ydYaOIMXCs IO
OCBOEGHHIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEEMCTBEHHOCTH B HW3y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NpPEJCTAaBICHUN O 370pOBOM OOpa3e KU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHeM OOLIEOMONOTHYECKUX TEOpUM, a TakKKe
3HAHUH O CTPOCHHUHU KUBBIX CHCTEM PA3HOTO PaHTa U CYHIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJOTMU YJEeNIeHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU JUISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: MPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUN  YeNOBEKa, MEAMKO-TEHEeTHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 TMOBEICHUS B OKpY’KaIOMIeH MPUPOIHON cpese,
aHaM3a BIMAHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMaHHS K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bUONIOrHs) NMPOJUKTOBAHO HEOOXOIUMOCTBhIO 0OECTeueHHs YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MPEIoiaraet
dopmHpoBaHHe y OOYyYaroIUXCs CHOCOOHOCTH AAaNTHUPOBATbCd K M3MEHEHMSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeaHero oOIiero odpa3zoBaHHs 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYarOIIMXCs MPEICTaBICHUH O HAayyHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHU, CO3MaéT YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHUPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3o0macHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOIE U YETIOBEKY.

Bosbmioe 3HayeHue OMOJOTHS WMEET TakKe Uil peIIeHUS BOCIHUTATENBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMK oOydJarommxcs. M3yuenue
O6uosorun oOecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus WUHTEIJICKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpBI, CITOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUU C MPEICTaBICHUSAMHM U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTON0KEHHUS O MpeTHa3HAYCHUH YIeOHOTO
npeamera «buonmorus» CoOCTaBUIM OCHOBY Ui OIpENENIEHUs IOAXOJO0B K OTOOpY H
CTPYKTYPHPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B ITPOrpamMMe 10 OHOJIOTHH.



OTt60p conmepkanust yueoOHoro npeamera «buomorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TO3UIUH KYJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O00YYaIOIIUECS TOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe ISl (POpMUPOBaHMS OOIIEH KyJIbTYpbl, ONPEACISIONe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KU3HU U MPAKTHUECKON nesTenbHOocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOphIE CIy>)KaT OCHOBOW uis  (OPMHUPOBaAHUS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U ILEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJiep’KaHusl y4eOHOro MmaTepuaga B MporpaMme MO OHOJIOTUU
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJBI, O €€ YpPOBHEBOH OpraHu3aly U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO mnpeaMera «BbHONOrus BBIIEICHBI CICAYIONINE COJIepPKATEIbHbIC JINHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTemay,
«Opraam3m Kak Ouosiornyeckas cucrema», «CucrtemMa u MHOrooOpa3ue OpraHHYeCKOTO MUPAy,
«OBOJIOLIHS )KUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTIY.

enp wm3ydenus ydeOHoOro mpeamera «buoiorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIbI U PEIICHUS PA3IIUYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikenne 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha 06a30BOM ypOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOMUX 3a1ayu:

OCBOCHHME OOYYaIOIIUMHKCS CHCTEMbl 3HAHMM O OMOJOTHYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaxX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBUIaX, CIY>KallMX OCHOBOHM Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluy,
BBIJIAFOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHHSIX B OMOJIOTHH;

dbopMupoBaHue y oOydaroluxcs MO3HABATENIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUECKHUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UeH U MOJIX0I0B K U3yUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmel KyJbTyphl, (YHKIHOHAIHLHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI HA
OCHOBaHWH 3HAHWH U ONBITA, TIOJYYCHHBIX MPU U3yUYCHUU OHOJIOTHH;

dbopMupoBaHue y OOydarolmMXcs YMEHUU HWILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKUX
3HAHUW B TMPAKTHYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTH;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJTOBEKOM >XHWBOW IMPUPOJIHI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOCHHS AITHUECKUX HOPM MPU MPOBEACHUN
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HaHUE IIEHHOCTH OMOJIOTMUYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS SKOJIOTHYECKON
KyJbTYPBI, 1711 (JOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHS,

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHUI B TOBCEIHEBHOU >KWU3HU JUISI OIEHKH
MOCJIC/ICTBUI CBOEW JIEATETHHOCTH TIO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COONMIOICHHE Mep MPOPUITAKTHKH 3200JI€BaHUN.

B cucteme cpennero obmero odpazoBanus «buosorusy, nzydaemas Ha 06a30BOM YPOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOASIIMM B COCTaB MPEAMETHOW obmactu
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

Jliis u3yueHus: OMoaoruu Ha 6a30BOM YpOBHE CpPEIHEr0 00IIero oopa3oBaHus OTBOAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).

COJAEPXAHUE OBYYEHUSA

10 KJIACC

Tema 1. Bnosorus kak Hayka.



buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOLIECTBEHHBIMH, TEXHUYECKUMH U IPYTHMHU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouonoruu B
(GbopMHPOBAHNU COBPEMEHHON Hay4HOUM KapTUHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

MeTo/1b1 T03HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccuukanus, MOJISITMPOBAHNUE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[optpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[x. Yorcon nu ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOIBD».

JlabGopaTopHble H IpaKTH4YecKne padoThbi:

[Ipaktuyeckas paborta Ne 1. «Mcnosnp3oBaHue pa3IUYHBIX METOAOB IPH H3YYCHUHU
OHOJOTrHYECKHX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALMA.

XKusble cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouosnoruu. OTIHYHME >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBIL.

CpoiictBa OumocucteM M UX pazHooOpazue. YPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIA, OPraHM3MEHHBIM,  MONMYJISUMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoncTpauum:

Tabmuuel u cxembl: «OCHOBHbIE MPHU3HAKK JKU3HU», «YPOBHU OpraHU3allld >KHUBOM
HIPUPOBDY.

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XuMHuYecKHii cOCTaB U CTPOECHHE KJIETKH.

XVMMUYECKUH ~ COCTaB  KJIETKM.  XHMMHYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMEHTHI. Bosia 1 MUHepanbHbIe BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJIbHBIX BeUIeCTB B KierTke. [logmep:kaHue OCMOTHUYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enKkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHumbie
U 3aMEHHUMbIE AMMHOKHCIOTHI. AMHHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XHUMHYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMU OEITKOB.

®depMmeHTHl — Ouonoruyeckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. Otinuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupudo3a), aucaxapuibl
(caxaposa, JlakTo3a) M IoOJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buonornueckue
(GYHKIIUH YIIIEBO/IOB.

Jlunuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [HapodmibHO-THIPOGDOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YTIII€BOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie kucnorer: JJTHK 1 PHK. Hykneornasl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
byHKIIH.

[urtonmorusa — Hayka o kinerke. Kiertounas Teopusi — npuMmep B3aUMOJCHCTBUS HIEH U
(dakTOB B HAYYHOM MO3HAHUHU. METO bl U3YUEHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue MpU3HAKKM KJIETOK: 3aMKHYTasl Hapy KHasi
MemOpaHa, mosekyibsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunbl kieTok: sykapuoTHdeckas U mpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiuetku. Knerounas crenka 6akrepuil. CTpoeHUe 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. LluromazMa u e€ OpraHoMBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIE




OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUIbl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHI.
Buner minactun. HememOpaHHbIe OpraHOU/IbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynsaTopHelii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIriasma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnpenenenne XMMHUYECKHX JJEMEHTOB B  HEXHMBOW  IPUPOIE»,
«Pacnpeenenrne XuMUYECKUX AJIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuuer u cxembl: «Ileprognueckas Tabinia XUMHUECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne MoieKyisl 6enka», «CTpoeHue GpepMeHTay,
«Hyxneunossie kuciotsl. JJHK», «Ctpoenne monekyiasl ATD», «Ctpoenue 3ykapuoTHYECKON
KJIeTKN», «CTpoeHue MKUBOTHOM KIeTKn», «CTpoeHHe pAacTUTENbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOoeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuabn.

O6opyoBaHKe: CBETOBOM MHKPOCKOI, 000pyAOBaHUE Ui MPOBEACHUS HAOIIOACHUIA,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

JlaboparopHas pabora Ne 1. «M3yueHue KaTanUTUYECKON aKTUBHOCTH (PEpPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)».

Jlaboparopuass pabota Ne 2. «M3ydyeHue cCTpoeHHUs KIETOK pacTEHHUl, >KUBOTHBIX H
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHUE».

Tema 4. ' KuznenesiTeJJbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AccUMUISAIUSA  (IUIacTUYECKU OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuuecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHHUs BEILIECTB U SHEPTrUU B IOHUMaHUU MeTabosn3Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPO(HBINA U reTepoTpodHbIif. Ponb dpepmeHToB B 00MeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

dotocunte3. CaeroBas u TeMHOBasg (Haszbl (oTtocuHTe3a. Peakuum ¢dorocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a JIJIs )KU3HH Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX pACTEHUI.

XeMocuHTe3. XeMOCUHTE3UpYyoIIe OakTepun. 3HAYCHHUE XEMOCHUHTEe3a MJIsl KU3HH Ha
3emue.

OHepreTuyeckuii oOMeH B KieTke. PacliersieHue BEIIECTB, BBIIEICHHE U
aKKyMYJIHMPOBAaHUE SHEPTUH B KJIETKe. JTambl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanne. IPHeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHreza. ['enetnueckas wunopmamus u JIHK. Peamuzanus
TeHeTUYECKON HH(popMaIK B KieTke. [ eHeTuuecKuid KOJ U ero CBOMCTBa. TpaHCKpHUMIHS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl ku3HM — Bupycbl. Hcropus otkpbiTus BupycoB (/1.
W. UBanoBckmif). OCOOEHHOCTH CTPOEGHHS W HKU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.
bone3nu pacteHuii, UBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BHUpycamMu. Bupyc nmMmmyHonedunnra
yenoseka (BUY) — Bo3Oyautens CIIMla. OOpaTHasi TpaHCKPHUIIIUS, peBepTa3a U HMHTErpasa.
[TpodunakTrka pacipocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIM.

JdemoHcTpaumnu:

IMoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  muTanus»,  «Mertabomuzm»,  «MUTOXOHIIPHSD,
«JHepreTnueckuii oomMen», «Xmnopormitact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u




GyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenkay, «leHermueckuii kKom», «Bupycem,
«baktepnodarn», «Ctpoenne wu xku3HeHHbId 1Mk Bupyca CIIWJla, OGaxrtepuodaray,
«Pennmukanms JJHK».

Ob6opynoBanue: moaenu-ammnkanuu «Y nsoenne JTHK u tpanckpumnus», «buocunres
oenkay, «CTpoeHue KIeTKu», Moienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii muki, Wik >KM3HEHHBIM LUK KiaeTku. MHTepdasza m muto3. Ilpomeccsl,
npotekaromue B uHTEpdasze. Permmkanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. JMIUIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruasl. LluTonornueckne OCHOBBI Pa3MHOXKEHMSI U MHIUBUIAYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. Ilpoueccel, nmpoucxonsdiue Ha pas3HbIX
CTaJUsAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi rubesb KJIETKU — alloITO3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMosioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIOIOrO.

Metio3. Craguu meitosa. [lporeccsl, npoucxosmnme Ha cTagusix Meinosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

['amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEMEHHHUKHU U sSM4HUKH. OOpa3oBaHHME W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30up,
AWIEKIeTKa) — crepmaroreHe3 W  oBoreHe3. (OcCOoOEHHOCTH CTPOCHHs SUIEKICTOK H
crnepmaTto3onaoB. Omionorsopenue. Ilaprenorenes.

WnpuBuayanpHOe pa3BuTHEe (OHTOTEHE3). DMOpHOHAIBHOE pa3BHTHE (IMOpPHOTECHE3).
Otanbl SMOPHOHATIBHOTO PA3BUTHUS Y IMO3BOHOYHBIX KUBOTHBIX: JAPOOJICHHE, TaCTPYJISIIHS,
opranoretes. [TocramOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTalUN
pa3BUTHSL.

JdemoncTpanum:

Tabnuibl U cxeMbl: «DOpMBI pa3MHOXKEHHST OPTaHU3MOBY, «J|BOITHOE OIJIOIOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTku
Oaxrtepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIeTOUHBIH LUK,
«Pemumkanus JTHK», «Mwuto3», «Meiio3», «lIpamoe n Henpsimoe pas3ButHe», «l'ameTorenes y
MJIEKOTIUTAIOLIUX U YeNloBeKay, «OCHOBHBIE CTAJJUN OHTOTEHE3a.

Ob6opynioBaHMe: MUKPOCKOII, MHUKponpenapaTsl «CrepMaTro30ousl MIIEKOIHUTAOLIET0»,
«Sineknerka Miekonutaromero», «KapuokuHe3 B KJIETKaXx KOpEIIKa JIyKa», MarHuTHas
MoJieNb-anIInKanus «/Jlenenue knetkn», moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlaGoparopHble U NpaKkTH4YecKue padoThbi:

JIaGoparopnas pabdorta Ne 3. «HabmojeHre MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopnast pabora Ne4. «V3yueHHe CTpOEHMS IIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh M H3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer m 3agaum reHeTtuku. VMcTopusi pa3BuUTHS TEHETUKU. Poiab LMUTOJIOTMU U
HMOPHOJIOTHHN B CTAHOBJIEHUH T'€HETHKH. BKiag poccuiickux u 3apyOeKHbIX yUEHBIX B pa3BUTHE
FeHeTUKU. MeToapl TEeHEeTUKH (TUOPUI0IOTUYECKUI, LUTOT€HEeTHUYECKUH, MOJIEeKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTn4YecKkass CHUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpeIMBaHHII.




3aKOHOMEPHOCTH  HACJIeIOBaHUA  NPU3HAKOB,  yCTaHOBJEHHble  ['. Menaenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEPBOTo MokojaeHus. [IpaBuiio
JOMUHUPOBaHUA. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpemMBaHHME. 3aKOH HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUS. AHAIU3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno cHemIeHHOMY
HacJe10BaHMI0 TeHoB. HapylieHue cluenyieHnsi TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpoMoCOMHasi TEOpUsl HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'enetuka nmomna. XpoMOCOMHOE OIpEAEIICHHE 1M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHsie W rereporaMmeTHbie opraHu3Mbl. HacienoBanue MpPU3HAKOB, CHEIUJICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJICACTBEHHAss M HacleJACTBeHHas. Poib
Cpeapl B HEHACJIEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanMoHHas kpuBas. Hopma peakiuum mnpuzHaka.
KonuuecTBeHHbIE M KAueCTBEHHbIE INPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, uiy reHOTUNUYECKasi, ©3MEHUYUBOCTh. KOMOMHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpomecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus MyTanui: reHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
NpUYHHBI MyTaluii. MyTareHHbsie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOU
n3menunocty H. M. BaBunoga.

Buesinepnast HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HCIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJIEKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNIeHUE TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUpPOBaHKUE, B ToM uyucie ¢ nomoripio [1I[P-ananmmu3a. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEeACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMOocoMHBIE Oosie3HH. ComaThdeckue © TeHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKHA U JICYCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUI YeTOBeKa.

JdemoHcTpaumnu:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBumos.

Tabauiel U cxembl: «K MOHOTHOPHIHOE CKpPEIIMBAHUE U €r0 IIUTOTCHETUYEeCKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpuanoe ckpeumBanue», «lL{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3anmMoaencTBie amielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKUBOTHBIX
u 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEMIEHHOTO C TOJIOMY,
«KapuoTunsl demoBeka W JKUBOTHBIX», «Buasl wu3MeHunBoCcTHY», «MonudukannonHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakxropay», «l'eHeTHKa rpynm KpoBu», «MyTarroHHas
U3MEHYHBOCTHY.

O6opynoBanue: MoAenu-anmIukanun «MoHorubpuaHoe CcKpemrBanuey, «HemonHoe
JOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myranuu GopMbl KPBUTLEB U OKPACKH Tena), Tepobapuit
«I"0pox mOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 5. «M3yuenune pe3yapTaToB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKPOIIPEIapaTaxy.




JlabopaTtopHas padota Ne 6. «3yueHne MoaupuKarMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI.

JlaGopatopHas pabora Ne7. «AHanmmM3 wMyTtanwii y Apo3oduibl HAa TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocTaBiieHre U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa M MPOILECC. 3apoKACHUE CENEKIMU W AoMecTuKanus. Yuyenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS W MHOr000pasusi KyJIbTYPHBIX pacTeHwid. L[eHTpbI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMEHHBIE METOJIbI CEeNIeKIIMH. MacCOBBI ¥ WHAUBHIYAIbHBI OTOOPBI B CEICKIIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUIMHT.
Uucras nuaus. CkpemmBaHWe YWCTBIX JMHWNA. [erepo3uc, wnum THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — ayTtopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCIeXu.
HcKyCcCTBEHHBI MYTareHe3 M IMOJYyYEHHUE IOJUILIOUIOB. JIOCTHKEHUS CEJIEKUUH DPACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak OTpacib MPOU3BOJACTBA. ['eHHAs HMHXKEHEpHUs. DTambl CO3IaHUS
pexombunantHoit JIHK wu Tpancrennbix opranusmoB. Kiierounas wumxenepus. Kietounsie
KyJbTYypbl. MUKPOKJIOHAIFHOE pa3MHOKEHHE pacTeHud. KiioHupoBaHue BHICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dSTudeckue mnpobiremsl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JlemoHcTpanuu:

Hoprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabauiel 1 cxembl: KapTa «LIeHTpBI MPOUCXOXKAECHUS W MHOroo0pasus KYyJIbTYPHBIX
pacrenuii», «Ilopoasl moMantHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTaanéHHas
rubpuan3amus», «Paborel akamemuka M. @. MBanoBa», «llomumionmus», «OOBEKTHI
ouotexHonorun», «Kiaetounsle KyJabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE U TIEPEHOC
TE€HOB, XPOMOCOMY.

OO0opyoBaHue: MYJISKA TUIOAOB M KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuii, repobapuit «CenbCKOX035IIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U paKkTHYeCKHEe PAadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJIKIIMM PAcTeHUH W KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO0 (hepMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIIMYHOE
X035IUCTBO, TA00PATOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJirouMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOpPUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CuzerenbcTBa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JieTonucH, nepexoansie popMbl. buoreorpaduueckue: cxoacTso
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA U pa3inuus >MOPHOHOB pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Teopuss Y. JlapBuHa. IIpennoceulkM BO3HUKHOBEHHs JapBUHU3MA.
JIBIKymime CHibl  9BOJIOUMH BUAOB 1o JlapBuHy (M30BITOUHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas HW3MEHYMBOCTh, Oopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Boonnu (CTD) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak eIuHUIa BU1a U 3BOJIIOLUH.



JBrkymue cuibl ((hakTopbl) SBOJIIOLMU BHJIOB B IpHpoje. MyTalMOHHBIN MpoLecc U
KOMOMHATHBHAsT HM3MEHYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsauus u
MUTIpaLysl.

EcrecTBeHHBI 0TOOp — Hampapisomui (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yiabTaT  3BoMonuMd.  [Ipumepsl
npUcnocoOIeHnit y opranu3MoB. ApoMop(o3bl U HAMO0AAANITALIUH.

Bun u BugooOpasoBanue. Kputepun Buga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBomronus. @opMbl HBOIIOIUK: (prUIeTHYecKas, TUBEPreHTHasi, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxaenue oT HEeCIEeIHUATU3UPOBAHHBIX MIPEAKOB. [Iporpeccupytomas
crienanu3anys. AxanTuBHas paadaiysl.
JdemoHcTpaumnu:

[optpertsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkkenb, @. Mrosnep, A. H. CeBeprios.

Tabnouiel 1 cxembl: «Pa3Butue oOpraHmdeckoro Mupa Ha 3emie», «3apoJIbIiin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a  CYIIECTBOBAHUEY,
«EcrecTBeHHbIll  0TOOP», «MHOroo0Opa3ue CcopToB pacTeHuit», «MHoroo0pasue mOpoJI
JKUBOTHBIXY, «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTDY, «ApoMoph 036Dy,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl sBomronun», «Kapra-cxema
mapmipyta myremectBust Y. lapBuna», «boprba 3a cymectBoBanue», «llpucnocobieHHOCTH
opranu3MoBy, «I eorpaduueckoe Bug000pa3zoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O06opynoBaHue: KOJJIEKIHS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPACKH, HAOOp TI0I0B
U ceMsH, KoJuiekius «lIpuMepsl 3alUTHBIX MPUCTOCOONEHUN Yy IKUBOTHBIX», MOJIENb
«OCHOBHbIE HaNpaBJIEHUS 53BOJIOLUN», OOBEMHass Mojaenb «CTpOeHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoyieKuus «@PopMbl COXPaHHOCTH HCKOMAaeMbIX
JKUBOTHBIX U PACTeHMI», Mojenb anrumkanusa «llepekpéct xpoMocomy», BIaxKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymkmw», Mukpornpenapat «J/lpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUIHEB U OKPACKH TENa).

JlaGopaTopHble U NPaKTHYECKUE PadOThI:

JIaGoparophas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHIO».

JlabopatopHass pabota Ne2. «Ommcanue TPHUCTOCOOJCHHOCTH OpraHu3Ma © eé
OTHOCHUTEJIBHOT'O XapaKTEPa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHayuHble NpEACTaBICHUS O 3apOXkKACHUM KU3HU. HayuHble rUnoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYeCKas DBOJIOINUS. AOWOTEeHHBIN CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHabie sTanbl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U HX
sBoOIIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.

PasButue xu3Hum Ha 3emsie 1o 3pam U nepuogam. Karapxeil. Apxeiickas u
nmpoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEpPHOIb: KEMOPHICKUMA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3o30iickas 3pa 1 €€ epruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaitno3oiickas spa u e€ nepuobl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTruKa KIMMaTa M T€OJOTMYECKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUN
pPacTUTENFHOTO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHH U >KUBOTHBIX. IlosBieHwue,
paciBeT U BBIMUPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKkoro MMpa Kak OTpakeHUe HBOJIIOLMH. OCHOBHBIE CUCTEMATHUECKNE
TPYIIITBI OPTaHU3MOB.




DOBOJIIOLMS  YeJoBeKa. AHTpPOMNOJIOTMs Kak Hayka. Pa3Buthe mnpeactaBieHU o
MPOUCXOKICHUH YelloBeKa. MeTo bl u3yueHus: antponorene3a. Cxo/IcTBa U pa3Inyus 4elloBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

HBwxkyme cunbl  (pakTophl) aHTpororeHeza. HacneAacTBeHHass HW3MEHUHMBOCTh H
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MbILIUICHHUE,
peub.

OCHOBHBIE CTaJAMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeloBEeK yMeIblii,
UYenosek mnpsamoxoxsamuii, YemoBek HeaHaepranbckui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoIeouHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpualibHas), MOHTOJOUJHAS  (a3uMaTCKO-aMepuKaHckas). YUepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabauiel u cxeMmbl: «Bo3HukHoBeHrne CoHEUHOH cucTeMbl», «Pa3BuTHEe OpraHnuecKoro
mupa», «PacturenbHas kierka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTemMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEpT CTPOECHUS
YeloBeKa M YeIIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MalCOHTOJOTHYECKUX HAXOIO0K
MIPEKOB COBPEMEHHOr0 4elloBeKa», «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTON», «UenoBeuecKke pachl».

Ob6opynoBanue: Mmyspku - «IIpoucxoxnenue dyemoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaIblla, KPOMAHbOHIIA), CJICTKU WIM W300paKCHUS] KaMEHHBIX OPYIui
MEepBOOBITHOTO YelIOBeKa (KaMHHU-YOIIIEphl, pyouia, ckpediia), TeoXpoHOJIOrHYecKas TadJuIia,
KOJUTIEKIUs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[TpakTuueckas padbora Ne 1. «3ydeHue nckomaemMpix OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUIEKLIUSAX).

DKckypeust «9BOJIONNS OPraHMYeCcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIH WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpYy:KawIas cpeaa.

DKoOJIOTMSl KaK Hayka. 3aJadyd W pasliedbl 3KOJOTMH. MEeTOIbl 3KOJIOTHYECKUX
HCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHMsI ~ OpPraHU3MOB:  BOJAHAs, HA3eMHO-BO3AYIIHAs,  IOYBEHHAs,
BHYTpPHUOpPraHU3MEHHasI.

Okonoruveckue ¢akropel. Knaccuduxamus skonornueckux (akTopoB: aOMOTHUECKHE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[eCTBUE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (QakTophl:  CBET, TEMIeEparypa, BIaXHOCTh. DdoTomepuoausm.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0NOTHUYECKUX (akTOpoB. bruojgornueckre puTmsl.

buotnueckne Qakropel. Buabpl OHMOTHYECKUX  B3aUMOJEUCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaan3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaxJIeOHWYECTBO). AMEHcCAIM3M, HeEUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aUMOJICCTBUH JJI CYIIIECTBOBAHUSI OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTUKU monynsauur. OCHOBHBIE IOKAa3aTeIN MOMYJISALUN:
YUCJIIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusd. JluHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIIusl.

JdemoHcTpaumnu:

Hoptpetst: A. I'ym6onbar, K. @. Pynwe, 3. ['ekkens.

Tabauie! u cxemsl: kapta «[Ipuponnbie 30861 3eMiun», «Cpenbl 0OUTaHUS OPTraHU3MOBY,
«Doronepuonuzmy, «llomymsiumy, «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJISLUU
uH(py3opun-Tyhenpkny, «llumessie nenmny.




JlabGopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHast pabora Ne 3. «Mopdomorndeckue 0ocoOEHHOCTH PACTeHHI W3 Pa3HBIX
MECT OOUTaHUSI.

JIaGoparopnas padota Ne 4. «BausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToacd€r MIOTHOCTH MOMYJISIIIKEI pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo01mecTBa U IKOJOTMYECKHE CHCTEMBI.

CooOmiectBo  opranuzMoB —  OuoneHos3. CTpykTypel  OuOIleHO3a:  BUAOBasi,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3U B OMOIIEHO3E.

Dkojoruueckre cuctembl (dkocuctembl). Ilonarue o6 skocuctemMe U OGUOTreolEHO3E.
QOyHKUMOHATIBHbIE KOMIIOHEHTBI AJKOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, pPEIyLCHTHI.
KpyroBopot BemiecTB U MOTOK 3HEPrUM B IKOcHcTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IOKa3aTeNlM S3KOCHCTEMBL: Omomacca,
OPOAYKIHS. DKOJOTHYECKHEe MUPaMHIbL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. (CBoMcCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALNsL, pa3BuTue. CyKueccus.

[Ipupoanbie 5KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIMOTeHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbI. buonorndyeckoe u
XO35IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak pakTop ycTouuBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYEeCKOro
pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl.
XKusoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH OMOC(heEpbl Kak TI00aTbHOW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BelecTB U OMOr€OXMMHYECKHE IUKJIbI 3JE€MEHTOB (yIjiepoja, azoTa).
3oHanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI CYIIITH.

YenmoedectBO B Omocdepe 3emud. AHTpONOreHHbIE W3MEHEHHUs B Ouocdepe.
['moGanbpHbIE IKOIIOTUYECKUE TTPOOIEMBI.

CocymiectBoBaHMe NpUpoAbl M 4YenoBedecTBa. CoxpaHeHue OmopazHOOOpasusi Kak
OCHOBa ycroiumBoctu Ouocepsl. OCHOBAa pPALMOHANIBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcamu U UX Hcnosib3oBaHue. JloCTHKEeHNsI OMOJIOTUU U OXpaHa IPUPOIBL.

JdemoncTpanum:

Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuanckwii.

Tabnuue! u cxemsl: «ITumesslie nenn», «buornenos: coctas u crpykrypay, «IIpupoaHsie
cooOmectBa», «llemn mnuTanus», «Oxonorudeckas nupamuaa», «buocdepa u demoBek»,
«IJKocuCTeMa IIUPOKOJUCTBEHHOIO Jecay, «JKocucTeMa XBOHHOro Jjeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHBIE BO3JEHCTBUS HA MPUPOIY»,
«BaxHeilline MCTOYHUKHU 3arps3HEHHs] BO3JyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasJsitoas ouocgeps», «DakTopsl Aerpaaannuu nousy, «Ilapaukosslii 3 dexT», «DakTopsl
PalMoaKTUBHOTO 3arpsi3HeHus: 6nocdeprl», «O01Ias cTpykrypa ouocheps», «PacrnpoctpaneHue
KU3HU B Ounocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«Kpyrosopot azora B Ipupoae».

O00pyIoBaHHE: MOJIEIb-AIIIINKALIHS «Tunnmugrre OHOILICHO3EI, repOapuit
«PactutenpHble  coobOmiecTBa»,  Koywiekuuu — «buomenos», «Bpemurtenu — BakHeHIImMx
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TrepOapuui ¥ KOJUIKIIMM pPAacTeHUH U KUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpynnaM oaHoro Buja, Kpacnas kuura Poccuiickoit
®denepaiyu, H300paKeHUS] OXPaHIEMbIX BUJIOB PACTEHUM U AKUBOTHBIX.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 1O BUOJIOTUM HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHU A

Cornacno ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yyaromuMUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MPEAMCTHBIM.



JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AMYHOCTHBIX pE3yJIbTAaTOB OCBOECHUs MpeameTra «buoorus» BbIIEIEHbI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYyYaroIIMMHCA  POCCUHUCKOH  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH M CaMOOIIPEAEIEHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTWH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUIM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ YCTaHOBKAMH, IPUCYLIIMMH  CHCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «buojorus» OOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIMUTATEIbHON JAEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHUUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe MpaBWIaMH U HOPMAaMHU MOBEJICHHSI M CIIOCOOCTBYIOT IPOLIECCAM CAaMOITO3HAHMA,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHsS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJa U CTAapLIEMy HOKOJEHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJIbTypHOMY  HAaCICIUI0 H  TPAAUIIUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE Pe3yabTaThl OCBOEHUS yueOHOTro npeaMera « buonorusy» JOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIMXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIlMi, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUHM, COOTBETCTBYIOLUIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMbITa JAEATEILHOCTU B IMPOLIECCE peaan3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIATAHMA:

C(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMKM OOYYaromerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYLMOHHBIX IpaB M OO0S3aHHOCTEW, yBa)KEHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU MIPHU CO3/IaHUHU YUEOHBIX TPOEKTOB,
pelieHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYHUTBIBAaTh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pasHBIMU yOEKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSMH U COLIMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TIIPOLIECCE COBMECTHOI'O BBIMOJHEHUS YUYeOHBIX,
MO3HABATEJIbHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIITOHEHTOB MPU 00CYKJAEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTHh POCCHICKOMN TPakTaHCKON MIEHTUYHOCTH, MTaTPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PonnHOMN, ropAaocTu 3a CBOM Kpaid, CBOIO
PonuHy, cBOM S3BIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 U TAMITHUKAM TMPUPOJIBHI,
JnocTkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CMOCOOHOCTh OLEHMBATh BKJAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHWE M pa3BUTHE
O1OJ0TUY, TOHUMAaHMsI 3HaY€HUs1 OMOJIOTHH B MIO3HAHUN 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIIeCTBa;

uaeiiHass  yOeKIEHHOCTb, TOTOBHOCTh K CiIyXeHH0 U 3aumre OrtedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/1b0Y;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIETO;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJUTENSM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEMEWHOH XKM3HU B COOTBETCTBUU C TPaJMULUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOYasl SCTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLIEHMI;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBOM IPUPOABI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBID@KEHUIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KaueCTBA TBOPYECKOM JIMUHOCTH;

5) duzuueckoro  BocnuTaHusl, (OPMHPOBAHHS  KYJbTYpPbl  310POBbS M
3MOLHMOHAJIBHOIO 0JIArONOJIYYHS:

MMOHMMAaHUE U pealih3alus 3J0pOBOro U 0e30macHoro odpasa Kku3Hu (3710pOBOE MUTAHUE,
cOOIOZICHHE TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
peryisipHass (U3UYEcKass aKTUBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

[IOHMMAaHUE LIEHHOCTH IMpaBWJI MHIUBUIYaJbHOIO U KOJUIEKTMBHOIO O€30IacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0OPOBbIO U )KU3HU JIIOACH;

OCO3HAHME IOCIEICTBUI M HENPHITHS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aJIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTh K  AKTUBHOM  JAEATEIBHOCTH  TEXHOJIOTMYECKOM W COUHUAIBHOU
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH W CAMOCTOSITENIBHO BBIMOIHSATH
TaKyIO JeSITeIbHOCTD;

MHTEpEC K paznu4HbIM chepam mpodeccrnoHalbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOP Oyayiei mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CHOCOOHOCTh K OOPa30BaHUIO M caMOOOpa30BaHMIO HA MPOTSHKEHUH BCeH
KU3HH;

7) 3KOJIOTHYECKOTO BOCIIUTAHMUSI:

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYLECTBOBAaHMUS;

MOBBILLIEHUE YPOBHS HKOJIOTMYECKON KYJIbTYphl: NPUOOpETEHHE ONbITAa IJIAHWPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX TIOCIEACTBUN JIsl OKPYXKAIOILLEH CPeIbl;

OCO3HaHHUE TI100aIbHOI0 XapaKkTepa dKOJOTMUYEeCKUX Ppo0ieM U MyTel X pPeleHUs;

CIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMbIe TIPU U3YUYECHUH OMOIOTHH 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIBL30BaHUEM (COOII0IeHNE
MpaBuJl MOBEIECHUS B MPHUPOJIC, HANPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HEINpPUATHE ACUCTBUM, MPUHOCSIIUX BPEA OKpYXKaroLleW MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKHUE IMOCIEICTBUS MpeANpUHIMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUe PAa3BUTOrO SKOJIOTMYECKOrO MBIIUICHHS], SKOJIOTMYECKON KYyJbTYpbl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIIbHON, KOMMYHHUKAaTUBHOW M COLMAIbHOM MPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKON JeATEeTbHOCTH 9KOJIOTUYECKOM HaIpaBJIEHHOCTH;



8) HeHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM M OOLIECTBEHHOW IPAKTUKM, OCHOBAaHHOIO Ha JUalore KyJjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBETYPHOM MHPE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW W  YMTATEIbCKOW  KyJbTYphl KaK  CpeJCTBa
BSaHMOHeﬁCTBHH MCKAY JXOAbMU U MTO3HAHUWA MHPA;

IIOHUMaHue creuupUKd OMOJIOTHH KaK HayKH, OCO3HaHHsS €€ poiu B (OPMHUPOBAHUU
paLMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO MPEACTAaBICHUS 00 OKPYKaIOIIEM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelIOBEeKa U OoOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUU /ISl COBPEMEHHOM LIMBUIM3ALMU: O0eCIeUeHus
HOBOI'O YPOBHA pPasBUTHA MCIUIMHBI, CO3AaHUC TCPCIICKTHBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, IIOMCKA IyTeH BbIX0Ja U3 IN100AIbHBIX
HKOJIOTHYECKUX MPoOsIeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B TIOJIYUYCHUH OMOJOTUYECKUX 3HAHUI B IEJISAX IMOBBIMICHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW YacTH ()yHKIMOHAJIbHOU
IpaMOTHOCTH 00ydJarommxcs, popMupyemMon pu u3y4yeHur OUOJIOTHH;

IIOHMMaHHUE CYIIHOCTH METO/OB IO3HAHHUS, HMCIIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydyaeMble 3HAHUS Ui aHaIM3a W OOBSACHEHHs SBICHUUN
OKpY’KaIOLIero MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHue JelaTb 0OOCHOBAHHBIC
3aKIIIOYCHNA Ha OCHOBC HAyYHBIX q)aKTOB U HUMCIOIIMUXCA HdaHHBIX C LCJIbIO IMOJTYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PEIICHHS
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHUEC IICHHOCTHU Haquoﬁ ACATCIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHUBHUIYaJIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPBIBHOMY OOpPa30BaHUIO M €CaMOOOPa3OBAHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTAMMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yiabTaThl OCBOCHUs yueOHOro mpeamera «buoorus» BKIHOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXJIUCUHUIUIMHAPHBIE
(MexXmnpenMeTHbIe) O0LIeHayYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SBJICHME, NpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCle0BaHNEe, HAOII0JeHNE, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCaIbHbIC
yueOHble JeiicTBUs (TO3HaBaTelbHbIE, KOMMYHHUKATUBHBIE, PETYJSATHBHbIE), 00€CIIeUNBAIOIINE
dbopMupoBaHue (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAIbHOM KOMIETEHLHUU 00ydYaroIuxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOW ITPaKTHUKE.

MertanpeameTHble pe3ysbTaThl OCBOECHHUS MPOTpaMMbl CPETHEro 00Iero oopa3oBaHUS
JIOJIKHBI OTPAXKATh:

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMM 1eHCTBUSIMU:

1) 6a3oBbIe JoruYecKue AeliCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyalIU3HpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BaTh TIPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMYECKOrO MBIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMMU, OOOOIEHHs), pPACKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMHU MOHATHSIMH);



OTpeeNsATh LIeNU JEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OObsiCHEHHsS] (aKTOB U SIBICHUH KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXIEHUsl (MHAYKTUBHBIC, JEAYKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IIPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA Ul NPEACTABICHUS CYLECTBEHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTHMYECKUX OOBEKTaX, a Tak)Ke MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBJICHHBIX B PA3JTUYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pazpabarbiBaTh IUIaH penieHuss MnpoOjemMbl ¢ y4€TOM aHaliu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEILHOCTb, OLICHWBATh COOTBETCTBUE PE3YyJbTATOB LEISIM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBAaTh W BBINOJHATH PabOTy B YCIOBHUSX pPEaAlbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE TeHCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspelieHus npodeM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJ/I0B
pelleHus MPaKTUYECKUX 3aa4, MPUMEHEHUIO Pa3IMYHbIX METOAOB MTO3HAHUS;

HCIOJIb30BaTh PA3JIMYHbIE BHJIbI AESITEIBHOCTH IO IOJYYEHUI0 HOBOIO 3HAHHS, €ro
UHTEPIIPETAMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B YYEOHBIX CHUTYyalUsX, B TOM YHUCIE MPU
CO3aHUU YYEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(bopMUPOBATh HAYYHBII TUII MBIIIJICHHS, BIAJAETh HAYYHON TEPMUHOIOTHEN, KITFOYEBBIMU
HNOHITUSIMU U METOJIaMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
JKU3HEHHBIX CUTYalLUsX;

BBISIBJIATH TNPUYMHHO-CJIEICTBEHHBIE CBSI3M W aAKTYaJU3MpPOBATh 3aj7ady, BbIABUTATh
rUnore3y e€ peuieHusl, HaxoJuUThb AapryMEHThl [Js J0Ka3aTelIbCTBa CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3MPOBATh IIOJYYEHHBIE B XOJAE pEUIeHMs] 3ajaud pe3yJIbTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH lieJICHANpaBIeHHbI MOUCK MEPEHOCa CPEJCTB M CIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEy;

yMETh TMEPEHOCHUTh 3HAHUS B I[IO3HABATENbHYI0 UM  MPAKTUYECKyl o0jacTu
KU3HEJESATENIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE WJEH, NpeAjaratb OpPUTHMHAIbHBIE TMOAXOJAbI U pEIIeHHs, CTAaBUTh
npoOJIeMbl U 33]a4uu, JIOMyCKalOIIKe albTepHATUBHBIE PEIICHHUS.

3) padora c unopmaumei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaIuu (Tekcre yueOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JIUTEepaType, OMOJIIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMITBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO Pa3IUYHBIX BHJIOB U (HopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyaHpoBaTh 3aMpochl M NPUMEHATHh pPazIMYHbIE METOJbl MPH TOUCKE U OTOOpe
Ouoslornuecko MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

NpUOOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM,
COBEpUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIb30BAHMSI PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY TpEACTaBICHUS OHWOIOTHYECKOM
uH(popManuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYToe);



UCIIOJIb30BaTh HAYYHBIM $3bIK B KAauecTBE CpEIACTBA MpU paboTe ¢ OHOIOTrHYecKOn
uH(popMaIiel: MPUMEHITh XUMUYECKUe, (PU3MUECKUe U MaTeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmyinbl, abOpeBUaTypy, HOMEHKJIATYypy, HCIONb30BaTh M IMPEOOPa30BbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

BJIaJIETh HAaBBIKAMU pAclO3HABaHMS M 3allUThl HMHpOpManuu, HHOOPMALUOHHON
0€30MacHOCTH JINYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU ACHCTBUAMM:

1) o6menmue:

OCYIIECTBISITh KOMMYHHUKAIIMU BO BceX cepax KM3HU, aKTUBHO y4acCTBOBATh B IUAJIOTE
WM JIUCKYCCHM TI0 CYIIECTBY OOCYkJIaeMoil TeMbl (YMEHUE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CY)XJIEHHsSI OTHOCHUTEJIbHO BBINOJHEHUs NpeajaraeMod 3a/ladd, Y4UThIBaTb MHTEPEChl U
COTJIACOBAHHOCTh MO3ULIUN JPYTUX YYACTHUKOB JIMAJTIOTa WM TUCKYCCHH);

pacrno3HaBaTh HeBepOalibHbIE CpEACTBAa OOIIEHHUS, MOHUMATh 3HAYEHHUE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAIUH, YMETh CMSTYATh KOH(M)IUKTHI U
BECTHU [1EPETOBOPBHI;

BIIQJICTh PA3IMYHBIMH CITIOCOOAMH OOINEHUS W B3aWMOJICHCTBHUS, TOHUMATh HAaMEPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH dopme
(opMyJIpPOBATh CBOU BO3PAXKECHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUSl C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1esITeJIbHOCTh:

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON M MHAUBUAYaJIbHON pabOThl IPHU
peleHur OMOJIOTHYecKOl MpobiIeMbl, 000CHOBBIBATH HEOOXOAUMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOAEUCTBUSI IPU pELIEHUH YyUeOHOW 3a1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YYETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

[IPUHUMATh 1I€JI COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATh
JIEUCTBUA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHMCTBUM, PACHPENCNSITH POIU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMaHbI B OOIIUI pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

MpejJiaraTh HOBBIE MPOEKTHI, OICHUBATh WU C MO3WIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE IMOBEJECHNWE B PAa3IUYHBIX CHUTYaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJsiTUBHBIMU 1€CTBUAMM:

1) camoopranu3anms:

WCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS BBISBICHHUS MpPOOJeM M WX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TIOCTYIKaxX IO OTHOIICHHUIO K >KMBOM HPHUPOAE, CBOEMY 3/I0POBBIO U 30POBBIO
OKPY KaIOIIIHX;

CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESTEIBHOCTD, BBISBISTH MPOOIEMBI,
CcTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW JIEATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEIIeHUs! TPOOJIEMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTECHUM;

JaBaTh OIEHKY HOBBIM CUTYAIIHIM;

paciupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;



CIOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSABICHUIO IIMPOKOW HPYIUIMH B pPa3HbIX
00J1acTAX 3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOM peQIIEeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, HCIOIb30BATH MPUEMBI pedIieKCuu
JUISL OLIGHKY CUTYallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACITCIbHOCTH;

3) npuHsATHE CeOsT M APYTHX:

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTMX IIPU aHAIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbTaThl ocBoeHus rnporpammbl COO o 6uonornu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HaHHUS, YMEHUS U
CI0CO0bI JEHCTBUAN 1o OCBOCHHUIO, WHTEPIPETALNN
U Ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEILHOCTH I10 MOJyYEHUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUH B Pa3MYHBIX YYEOHBIX CHUTYallUsX, a TAaKKe B PEAbHBIX JKU3HEHHBIX CHTYAIUsX,
CBsI3aHHBIX ¢ Ouosorueil. B mporpamme npeaMeTHble pe3yJbTaTbl MPEICTABICHBI 10 roJlaM
00y4eHwusI.

IIpenmetnple  pe3ynbTaTbl OCBOEHHUs  ydyeOHoro mnpenmera «buonorus» ¢ 10
Kjlacce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OUOJOTUM B CUCTEME HAYYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [T PeIICHHSI )KU3HEHHBIX 33/1a4;

YMEHHUE PAaCKPbIBaTh COJIEpKAHNE OMOIOIMYECKHX TEPMUHOB U MOHATUMN: KHU3Hb, KJIETKA,
opranus3M, Mera0osm3M (OOMEH BEIIECTB U MPEBpallleHHe dSHEPruH), TOMEeoCcTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KMBBIX  CHUCTEM, CaMOBOCIHPOM3BEIECHHUE
(pempoTyKIHsi), HACIEICTBEHHOCTh, I3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TEOpHM (KJIETOYHas, XpOMOCOMHas, MyTallMOHHasi,
LEHTpajbHas JorMa MOJIEKYJspHOM Ouonorun), 3akoHbl (I'. Mennpens, T.Moprana, H.
W. BaBunoBa) u ydeHus (0 LIEHTPax MHOT000Opasus U MPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHuit H.
W. BaBuinosa), onpeaessTh TPaHUIIBl KX TIPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYyYHOT'O MO3HAHUsS B OMOJIOTMM: HAOIOJCHNE U OIHCAaHuE
KUBBIX CHCTEM, TIPOIIECCOB W SBIICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIbI HA OCHOBAHHM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTSATHh CYNIECTBEHHBIC NMPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTHU MPOIIECCOB: 0OMEHa BEIECTB U
MpEeBpalleHys] YHEPruu B KIIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XeMOCHHTEe3a, MHTO03a, Mei03a, OIIOJIOTBOPEHUS, PA3MHOKEHHSI, UHIANBUAYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE NMPUMEHSATh MOJyYeHHbIE 3HAHUS JUIs O0BSICHEHUS! OMOJIOTMUYECKUX MPOILIECCOB U
SIBIICHHUM, JIJISI IPUHSTHS IPAKTUIECKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICeYCHHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBbS OKPYXKAIOIIMX JIOAEH, COOJIIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU



UCIIOJIb30BAaHUS IOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul PallMOHAIBHOIO
IPUPOIONIOIB30BAHNUS;

YMEHHE pellaTh 3JIEMEHTApHbIE TE€HETHYECKHE 3aJadyd Ha MOHO- U JUTMOpHUAHOE
CKpEIIMBaHKE, CLIECIUICHHOE HACIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUI IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH JTa0OpaTOpHbIE U MPAaKTUYECKHE pabOThl, COONIONATh MpaBUiIa MpPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yYMEHUE KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouosnornyeckyro HMHGOPMALMIO M3 HECKOIBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

IIpenmetHble  pe3ynbTaThl OCBOEHUs ydyeOHoro mnpeamera «buonorus» ¢ 11
Kj1acce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOekHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa [T PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaThb COJEp)KaHUE OWOJIOTMYECKUX TEPMMHOB U TOHATHM: BHI,
HOMYJISAUS,  TeHO(OHI,  JBOJIONMS,  JBWXKYyIIME  CHJIbI  ((aKTOpPBI)  DBOIIOLUH,
IPUCIOCOOIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOIMYEecKHe (DaKTOpbI, IKOCUCTEMA,
IOPOAYIECHTHI, KOHCYMEHTBI, pPEIYLUEHTHl, LEeNH MUTaHWUsA, OSKOJOrMYecKas MUpaMuia,
ouoreoreHo3, orocdepa;

yMEHHE Wu3Jaratb Ouosiornyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOPUsl HBOJIOLMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbliieBoro cxozacrsa K.
M. bapa, yepenoBaHus INaBHbIX HampasieHui u nytei sBomonuu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJIAJIETh METOJaMH HAYyYHOI'O MO3HAHUS B OMOJOTMU: HAOJIOJEHUE U ONHUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTrO
OKCTIEPUMEHTA, BBIABIDKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX pPE3YyJbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOIYJISAIUI, TPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B U IKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MMOTOKA SHEPIHMU B HIKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH
B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHX IHKIOB B
ouochepe;

YMEHHE MPUMEHSTH TOy9YeHHbIC 3HAHUS JJIS1 OOBSICHEHUST OMOJIOTHYECKUX TPOIIECCOB U
SIBJICHUM, JIJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 11€TIbI0 00eCTIeYeHUs
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TOBEJIEHUSI B OKpYXarolleil NpUpOIHON cpeae, MOHMMaHUE HEOOXOAMMOCTH
UCTIOJTb30BaHUS JOCTIKEHUH COBpEMEHHOM ouonorun IS paloHaIbHOTO
IPUPOIONIOIB30BAHNUS;

YMEHHE pelaTh AJIEMEHTapHble OMOJOTMYECKHE 3aJaud, COCTABIIATH CXEMBbI MepeHoca
BEIIIECTB U YHEPIUU B SKOCUCTEMax (LIeTH MUTaHUs);

YMEHHE BBINOJIHATH JTaOOPATOpHBIE U MpaKTUYeCKue paboThl, COONI0IATh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pY/I0BAHUEM;



yMEHHE KPUTHYECKH OLEHUBATh U HHTEPIPETHPOBATh MH(POpPMALMIO OMOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYUYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOM HH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH 11O OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3UILINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IHCHBMEHHBIE M YCTHBIE COOOLIeHHs, 0000mas

6I/IOJ'IOFI/I‘1€CK}/IO HH(bOpMaI_II/IIO N3 HCCKOJIbKUX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaATb

NOHATUIHBIN armapaTt OMOJIOTHH.
TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC

Het/ | HaumeHoBaHMe pa3jiesioB 1 KosinyecTBo JeKTpoHHBbIE (IIUPPOBHIE)
TeM IPOrpaMMbl 4acoB 06pasoBaTebHbIEPECYPCHI
Bcero bu6bsunoTteka [JOK
1 BuoJsiorus Kak Hayka 2 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX 1 bubauoreka LIOK
OopraHM3alus https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U 8 bubanoreka LIOK
CTpOEHHeE KJIEeTKHU https://m.edsoo.ru/7f41c292
4 KuzHeneaTeabHOCTb KJIETKU 6 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
5 PaszMHoOXXeHHEe U 5 bubauoreka LIOK
VMH/YBH/lyaJlbHOE pa3BUTHE https://m.edsoo.ru/7f41c292
OpPraHvM3MOB
6 HacneacTBeHHOCTDb U 8 bubauoreka LIOK
M3MEHYUBOCTb OPTraHU3MOB https://m.edsoo.ru/7f41c292
7 CeJieK1Ms1 OPraHU3MOB. 3 bu6sunoTteka [JOK
OCHOBbBI 6HMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
8 PesepBHOEe BpeMs 1 Bub6anoTeka [IOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
11 KJIACC
Ne HaumMmeHoBaHHe pa3/iesioB U KosinuecTBO JsneKTpoHHbIEe (IIUIPOBHIE)
n/n TeM NPOrpaMMbl 4YacoB 06pa3oBaTeJbHbIEPECYPChI
Bcero
2 Bo3HHWKHOBeHUE U pa3BUTHE 9 bu6sunoTteka [JOK
>)KM3HU Ha 3emJie https://m.edsoo.ru/7f41cc74
3 OpraHusmsbl U 5 Bu6anoTeka [IOK
OKpy»Kawluasicpesia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U 3KOJIOTHYECKHE 9 bubauoreka LIOK
CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOe BpeMs 2 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34
[IPOTPAMME
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