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NNOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl MO OMOJIOTUU TEOPETUUYECKYIO OCHOBY JJISL OIpeIeiIeHHsI TOIXO0JI0B K
dopmupoBaHuio coiepxkaHus ydeOHoro mpeamera «buonorus» COCTAaBMWIIM:  KOHIENTYyalbHbIE
nosioxenuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJEH, COJEpP)KaHMS, PE3yIbTaTOB OOyYEHHUS W
TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHHKOB, IIOJIOKEHHS 00 OOMIMX LeNIX W MpHHIUIAX,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHUE CUCTEMBbl CpelHero obimiero obpasoBanus B Poccuiickoii
Deneparuy, a TaKkKe MOJI0KEHUS O crienupuKe OMOJIOTHH, € 3HAUeHUH B TIO3HAHUH KUBOW MPUPOJBI U
o0OecrieueHny CyIIEeCTBOBAaHUS 4YeloBedeckoro oomectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosiornu maéT MpEACTaBICHUE O LENsIX, 00 oOmel crpaterun oO0ydeHUS,
BOCIIMUTAHUS M Pa3BUTUSL OOy4aromuMxcs cpeicTBamMHu yueOHoro mnpeamera «buonorusy», ompezenser
00s3aTeNIbHOE IIPEIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeiesieHue IO pasjielaM U TEeMaM,
PEKOMEHIYyeMYIO0 TOCIEA0BATEIbHOCTh M3yUYeHHs] y4eOHOro maTepuana ¢ Y4ETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM 0Opa30BaTENbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
o0y4aromuxcs.

B nporpamme 1o OMONOrMM Tak)Ke YUUTBHIBAIOTCS TPeOOBAaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yjbTaTaMm o0y4deHHUs B (JOPMUPOBAHUU OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBHON  JIEATETbHOCTH/YIEOHBIX ~JIeHCTBUH  OOYYalOMMXCSl 10 OCBOCHHUIO  COJCPIKAHHS
OHOJI0ru4YecKoro 0opazoBaHusl.

B nporpamme mo Owomormm (10-11 xmaccel, 0a30BBI YpOBEHb) pEAIM30BaH IPHHLIUI
MIPEEMCTBEHHOCTH B M3yUY€HUU OMOJIOTHH, Oiarojnapsi 4eMy B HEW MpOCMaTpUBAETCSl HANPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHs, IEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, IKOJOTUYECKOTO MBIIUICHHUS, IMPEACTABICHUN O 310poBOM oOpa3e KH3HU U
OepeXHBIM OTHOILEHHWEM K OKpyKaroued npupogHoi cpene. [loaToMy Hapsay ¢ U3ydeHHEM
00111€0M0IOrMYeCKNX TEOPUH, a TakKe 3HAHUN O CTPOEHUH JKUBBIX CHCTEM pa3HOTO paHra U CYHUIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOLECCOB B IporpaMMe I0 OHOJOTHMH YJIEeIeHO BHHMAaHUE
UCIIOJIb30BAaHUIO MOJYUYEHHBIX 3HaHUI B MOBCEAHEBHOM KU3HU Ul PELICHUs NPUKIAIHBIX 3a/1a4, B TOM
yycie:  NpoQUIAKTUKKA  HACIEACTBEHHBIX  3a00J€BaHMIl  dYeloBeKa,  MEIUKO-TE€HETHYECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMS SKOJOTMYECKH 1I€JeCO00pa3HOro TOBEACHUS B OKpYy)KarolleH
IPUPOJIHOM cpefie, aHallu3a BIMSHUS XO3SIICTBEHHOH J€SITEIbHOCTH YEJI0BEKa Ha COCTOSIHUE MTPUPOIHBIX
U UCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIAJHON HAalpaBJIEHHOCTH y4eOHOro MmpeaMera
«buonorus» NPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUeHUs] YCJIOBUW JJsi pEIIeHUs OJHOW U3
aKTyaJbHbIX 3a/1a4 IIKOJIBHOTO OMOJOrHYeckoro oopa3zoBaHus, KOTopas mpeznonaraeT GopMUpoOBaHUE y
oOyyaroluxcsi CHOCOOHOCTH  aJalTUpPOBAaTbCs K  M3MEHEHHMSIM JUHAMMYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeaHero o01iero o0pa3oBaHus 3aHUMAeT BaxkHOoe MecTo. OHa oOecnieunBaeT
¢dopmupoBaHne y 0OydaroOIIMXCsl MPEACTAaBICHUH O HAyYHOM KapTUHE MMpa, paclIupseT U o0oOmiaer
3HaHUS O KUBOW NpUpoJe, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allMid U 3BOJIOLUH,
CO3/a€T YCIIOBUS JJIs: TO3HAHUS 3aKOHOB JKMBOM MNpHponbl, (opMuUpoBaHHUS (PYHKIIHMOHAIBHOM
IPaMOTHOCTH, HaBBIKOB 3J0pPOBOrO M 0e€30macHOro obOpasza >KH3HU, HSKOJIOIMYECKOTO MBIILUIECHUS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

Bbonbiroe 3HaueHne OMOJIOTHS UMEET TakKe I PeIIeHUs BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX 3324
cpeaHero obmero oOpa3oBaHus, colMaIM3aluu oOydarommxcs. M3yueHue Ouonorun obecreurnBaeT
YCTIOBHS JUTsI (POPMHUPOBAHUST WHTEIUICKTYAbHBIX, KOMMYHUKAIIMOHHBIX U WH(POPMAIMOHHBIX HABBIKOB,
JCTETUYECKON KyJIbTYpbI, CIIOCOOCTBYET MHTErpAllMi OHMOJIOTUYECKUX 3HAHWUN C IMPEJCTaBICHUSAMH W3
JIPYTUX YYeOHBIX MPEIMETOB, B YAaCTHOCTH, (U3WKH, XUMUHM H reorpaduu. Ha3BaHHBIE MOJOXKEHHS O
npeHa3sHaYeHUH y4eOHOro mpenMera «bUONOTHS» COCTABMIIM OCHOBY JUIS ONpEAETCHUS IMOIXOAOB K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COAEPIKAHMUSI, IPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p comepxkanus yaueOHOTO mpeamera «bruonorusy Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UITHIA
KYJIbTYpPOCOOOpPa3HOT0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM 00y4YaroIuecs AOKHBI OCBOUTh 3HAHUS U
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YMEHHMsI, 3HaYUMble A (OPMUPOBaHUS OOIIEH KYyJIbTYphl, ONpEAEISAIoONne aJeKBaTHOE IOBEIACHHE
YeloBeKa B OKPYXKAIOIIeH MPUPOIHON cpefie, BOCTPEOOBAHHBIE B TIOBCETHEBHOM KU3HU U MPAKTUYECKOM
nesitenibHOCTH. Oco0oe MecTO B ATOM CHUCTeME 3HaHHWM 3aHMMAlOT 3JEMEHTHI COACpKaHUs, KOTOpbIe
CIIy’)KaT OCHOBOHW st (DOPMUPOBAHMSI MPEACTABICHUN O COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHE
MUpPa W IIEHHOCTHBIX OpPHUEHTAlMUSAX JMYHOCTH, CHOCOOCTBYIOIIUX TIyMaHU3AIMH OHOJIOTHYECKOIO
o0OpazoBaHusl.

CTpyKTypHpOBaHHE COAEpKaHUS yUeOHOr0 MaTepuasa B mporpaMmme 1o OUOJIOrHH OCYIIECTBICHO
¢ y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIIMYMTENBHBIX OCOOCHHOCTSX JKMBOH MPUPOABI, O €€
YPOBHEBOM OpraHu3alii U SBOJIIONMH. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOro mnpeamera
«buonorus» BeIIEIEHBI CIEAYIOLINE COAepKaTeIbHbIe IMHUM: «brosorus kak Hayka. MeToapl HAy4YHOTO
no3Hanus», «Kierka kak Owonormyeckas cucrema», «OpraHu3sM Kak OHOJIOTHYECKash CHUCTEMay,
«Cuctema U MHOroobpasue OpraHUYeCKOr0 MHUPay, «IBOJIOLUS JKUBOH NPUPOABD», «IKOCHUCTEMBbI U
IPUCYILHE UM 3aKOHOMEPHOCTI.

Llenp wu3yueHuss yuyebHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00y4aroIMMUCS 3HAHUAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alMM KUBBIX CUCTEM PAa3HOTO paHra
U IpUoOpeTeHre YMEHHI HCIONb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JACMCTBUN B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3IMYHbBIX JKU3HEHHBIX MTPOOIIEM.

Joctuxenne nenu u3yueHuss ydeOHoro rmnpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrnieunBaeTcs PeIIeHUEM CIIEAYIOUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMBbl 3HAHUN O OMOJOTMYECKUX TEOPHUSIX, YUYECHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIAX, CIYXAIIUX OCHOBOH i (pOPMHUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYYHONW KapTHHE MHUpPA, O METOJaX HAY4YHOIrO IO3HAHUS, CTPOCHHH, MHOrooOpasuu u
OCOOEHHOCTSX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHM3aIlMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUIX B OMOJIOTUY;

dopMupoBaHue y O00ydYaroIIMXCS IO3HABATEJIbHBIX, HHTEIUIEKTyaJIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHallM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOrMM HAyYHBIX B3TIISIOB, UOCH U
MO/IXO0/I0B K U3YYECHHIO KUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3alNM;

CTaHOBIIEHHE Yy oOydarmuxcs oOmeill KynbTypbl, (YHKIMOHAILHOW TPAMOTHOCTH, pPa3BUTHE
yMEHUN OOBSICHATH U OIICHUBATH SBJICHHS OKPYXKAIOIIET0 MUPA KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUU U
OTIBITA, MOJYYECHHBIX MPH U3yYEHUH OUOIIOTHU;

¢dbopMupoBaHUE y 00yYaroOIIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUU B
MPaKTUYECKOW JIEATEIbHOCTH YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA;

BOCMIUTaHHE YOESKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UYEJIOBEKOM JKMBOH  MPUPOIBI,
HEOOXOUMOCTH OEpeKHOr0 OTHOIIEHUS K HeH, cOOJMIOAEHMsS] STHYECKHMX HOPM IpU IMPOBEACHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUN JIJIS1 TOBBILIEHUS YPOBHS 9KOJOTHYECKON KYIbTYpHI,
U1t pOpMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEAHEBHOM KU3HHU JJIS1 OTICHKHU TTOCIIEICTBHI
CBOEH JIeATENIbHOCTU TI0 OTHOILIEHMIO K OKpY)Kalolle cpene, COOCTBEHHOMY 37I0pOBbI0, 00OCHOBAHUE U
cobmoienre Mep mporiIakTHKN 3a00I€BaHUN.

B cucteme cpennero o6mero oopasoBanus «buonorusy, nsydaemas Ha 0a30BOM YpOBHE, SBISETCS
00s3aTeNbHBIM Y4€OHBIM NPEAMETOM, BXOASIINM B COCTaB MpeIMeTHOM obnactu «EcTecTBeHHO-HayuUHbIe
PEAMETBI».

st uzydeHus: 6uosioruu Ha 6a30BOM yPOBHE CpPEIHETO 00111ero 00pa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OHONOTMH C OOIIECTBEHHBIMU, TEXHUYCCKHMH U JIPYTHMH
€CTeCTBEHHbIMU HayKaMmH, (pusocodueii, STUKOHN, 3CTETUKOM U npaBoM. Posib 6uonoruu B hopMupoBanuu
COBPEMEHHOU Hay4HOU KapTUHBI Mupa. CUCTeMa OMOJIOTUYECKUX HAYK.

MeToapl TMO3HAHUSA >KUBOM TpUponbl (HAOMIOAEHHE, HKCIEPUMEHT, OMNHMCAHHE, H3MEpEeHUe,
KJaccuuKanus, MOJASITMPOBaHUE, CTATUCTHYECKAss 00pad0OTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU MPUPOIBDY.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «Vcnonb3oBanue pa3InyHbIX METOJOB MPU U3YyUYEHUU OUOTOTHYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3aI M.

Kupbie cuctemspl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouonorud. OTIU4Me KUBBIX CUCTEM OT
HEOPraHUYECKOW IPUPOIBI.

CpolicTBa OMOCHCTEM M UX pazHOooOpa3ue. YPOBHHM OpraHH3alui OMOCHCTEM: MOJIEKYISPHBIMH,

KJICTOYHEIH, TKAHEBEIH, OpraHu3MEHHBIH, MOMYISUUOHHO-BUOBOM, 9KOCHUCTEMHbII
(OuoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdemMoHcTpaumMu:

Tabmuie! U cxeMbl: «OCHOBHBIC TPU3HAKY KU3HUY, «YPOBHHU OpraHU3allUH KUBON TPUPOIBIY.

O6opynoBanue: moaens Mosekynl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XHWMHMYECKUH COCTaB KJIETKA. XUMHUYECKUE dJIEMEHThI: MaKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona n
MUHEPAJILHBIE BELIECTBA.

@YHKIMY BOJbI U MUHEpAIbHBIX BEIIECTB B KieTke. [logaep:xanne ocMoTudyeckoro 0anaHca.

benku. CocraB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HezameHumsble u
3aMEHUMbIE AMHUHOKHCIOTHI. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYIIbI
(mepBUYHas, BTOpPUYHAs, TPETUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OEJIKOB.
buonornueckue ¢pyHKIMM OEIKOB.

®depMeHThI — Orojoruyeckue karaausaropbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas
cnenupuuHocTs. KodpepmenTsl. Butamunbl. OTinumns GepMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOpPOB.

YrneBoabl: MOHOCaxapuabl (TIOK03a, pudo3a u ae30Kcuprbo3a), ucaxapuibl (caxaposa, JaKTo3a)
U TIoJIMcaxapu bl (Kpaxmall, IIIMKOTeH, 11eJUTi0103a). bruonorndeckue pyHKIMH yrieBOI0B.

Jlunuasl: TpuraMuepuasl, (ocoaunuasl, crepounsl. 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornueckue Qynkuuu aunuaoB. CpaBHEHHE YIJIEBOJAOB, OENKOB M JIMIHJIOB KAaK HCTOYHUKOB
JHEPTUU.

Hyxneunoseie xucnorsl: JJHK wm PHK. Hykieotmael — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u ¢pynkunun PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

[Mutonorus — Hayka o kierke. Kierounast Teopusi — nmpumep B3auMOJAEUCTBUS UAeH U (aKTOB B
Hay4YHOM MTO3HAaHUU. MeTOo1bl U3yYEHUS KIETKH.

Knerka kak menoctHas >xkuBas cucrema. OOmMe MNpU3HAKM KJIETOK: 3aMKHYyTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapart, cucteMa CUHTe3a Oenka.

Tunbel  KJIETOK:  dyKapuoTHyeckas U mpokapuotudeckas.  OcoOEHHOCTH  CTPOEHHUSA
npokapuoTudeckoi kietku. Kierounas crenka Oaxtepuil. CTpoeHHE SYKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTIIUNYUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBHl KIETOK — KJIETOYHAas CTEHKa, TJIMKOKAIUKC, WX (YHKIUH.
[Tnazmaruueckas memOpaHna, e€ cBoiictBa u pynkiuu. [{uromnazma u e€ opranoubl. OqHOMEMOpPAHHBIC
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opranouabl kinetku: JIIC, anmmapar ['onbmku, Ju30coMbl. [lomyaBTOHOMHBIE OpPraHOWIIBI KIIETKU:
MHUTOXOH/APHH, TuIacTUAbL. [Ipoucxoxaenne MUTOXOHApHHA U mactua. Buasl mmactun. HememOpanHbie
OpraHoOubl KJIETKH: PUOOCOMBI, KIIETOYHBIM WEHTpP, LEHTPHOIM, PECHUYKU, KIYTUKU. DyHKIUU
OPraHOMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynasTopHblii UeHTp kieTku. CTpoeHue sjpa: siaepHas 000JoyKa, KapHoIlia3zMma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pauknun, K. M. bap.

[uarpammsbl: «PacripeeneHne XMMAYECKUX 3JIEMEHTOB B HEXXUBOW MpUpoje», «PacmnpeneneHue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuubl u cxemsl: «l[lepuoanyeckast TabnMIa XUMHUECKUX JIEMEHTOB», «CTpOCHUE MOJIEKYJIIBI
BOb», «buocunTe3 Oenka», «CtpoeHue Moiekynbl Oenkay, «CtpoeHue depmentay, «HykienHoBbIE
kucnotel. JIHK», «Crtpoenue monexkynsl AT®», «CTpoeHue syKapuoTHUECKOM KiIeTKu», «CTpoeHue
JKUBOTHON KJeTKn», «CTpOoeHHE pacCTUTENbHOU KIETKW», «CTpoeHHEe NPOKAPUOTHUYECKON KIIETKU,
«CTpoeHue siipa KIETKI», «YTIeBOAbY, «JIMIuIb».

O6opynoBaHue: CBETOBOW MHUKPOCKOII, 000pYJIOBaHKE ISl MPOBEACHUS HAOIIOIEHUI, U3MEPEHHI,
IKCIIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopHast padota Ne 1. «/3yueHHne KaTalUTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpHUMeEpe
aMUIIa3bl WK KaTalasbl)y.

JlaGopaTtopHnast pa6ota Ne 2. «M3yueHue cTpoeHUs! KIETOK PACTECHUM, )KUBOTHBIX M OAKTEPHIl MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax u ux OINKUCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, WM MeTaOonmu3M. ACCHMIIIAIUSA (TUTAaCTHYECKUH OOMEH) M JTMCCHMIUISIINS
(oHepreTHUecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOrO Tpoliecca MeTaboau3Ma. Pollb 3aKOHOB COXpaHEHUs
BEIIIECTB M YHEPIUH B IOHUMAaHUU METa00IU3MA.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbId. Posb pepMeHTOB B 0OMEHE BEUIECTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunre3. CeroBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakuuu porocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a JUIs )KU3HU Ha 3emuie. BausiHue ycnoBuii cpeabl Ha (OTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTe3a JUIs KU3HU Ha 3eMIIe.

OHepretuyeckuii oOMeH B KJeTKe. PaciiensieHue BelecTB, BBIJCICHHE U aKKyMYJIHpPOBaHHE
SHEpPruM B KJIETKE. DTambl sHepreTudeckoro oomMena. I'mukonu3. bpoxenue u ero Bunasl. Kuciaopoanoe
OKHCJIGHHE, WM KJeToyHoe jpixaHue. OxucnurenbHoe ¢ocopunrpoBanue. IHPEeKTUBHOCTD
9HEpPreTU4ecKoro oOMeHa.

Peakunnu Matpuunoro cunresa. I'enernueckas mHpopmanus u JJHK. Peanuzanus renernyeckoit
uHpopMaluu B KieTke. I 'eHeTnyeckuit koa u ero coiicta. Tpanckpunuus — MaTpuusbiil cunre3 PHK.
Tpancnsus — OuocuHTe3 Oenka. Ortamnbl TpaHcasuud. KomupoBanue amuHokucioT. Pons pubocom B
O6uocuHTe3e OenKa.

Hexnerounsie ¢gopmbl xu3Hu — BHUpychl. Mctopusi otkpeitus Bupycos (. WM. VBaHoBckwuit).
OcCoOeHHOCTH CTPOEHUS U )KU3HEHHOTO IMKJIa BUpYcoB. bakTepuodaru. bonesnu pacteHui, 5)kKUBOTHBIX U
YyeJioBeKa, BhI3bIBacMble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BMY) — Bo3doyaurens CIIN/da.
OOparHasi TpaHCKpPHUIIIMS, peBepTaza W UHTerpasa. lIpodunakTuka pacrnpoCTpaHEHHsS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuelr u cxeMmbl: «Tunbel muTaHus», «Metadbomuzm», «MUTOXOHIPHSY, «IHEPreTHUICCKHMA
obmeny, «Xmoporacty, «DorocunTes», «Ctpoenue JJTHK», «Ctpoenrne nu GyHKIHMOHUpPOBAHUE TEHAY,
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«Cunre3 Oenkay, «['eHetnyeckuii koa», «Bupycer», «bakrepuodarn», «CTpoeHHEe W KU3HEHHBIA ITUKIT
Bupyca CIINda, 6akrepuodaray, «Permmukarms JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenune JIHK u tpanckpunmms», «buocunTes Oenkay,
«CTpoeHue KIeTKkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KrneTouHslii WK, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muto3. [Iporeccel, mpoTekaromiue
B uHTepdase. Perukarus — peakuust marpudHoro cuare3a JJHK. Ctpoenne xpomMocom. XpoOMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIOMAHBIN U TaIUIONIHBIA XpOMOCOMHBIE HaObOpbl. XpoMaTu bl LluTonoruueckue
OCHOBBI Pa3MHOKEHUS U NHIUBUIYAJIbHOTO PAa3BUTUS OPTaHU3MOB.

Henenne knerkn — muro3. Cragum muto3a. lIpomecchl, mpoucxonsnige Ha pa3HbIX CTaIUAX
MHUTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.

[Tporpammupyemasi ruesb KIETKH — allonTo3.

@opMbl pa3MHOXKEHMSI OpPraHU3MOB: Oecronoe M MojaoBoe. Buiel 0ecrosioro pa3MHOKEHUS:
JeJICHWe HaJaBOe, T[OYKOBAaHME OJIHO- M MHOTOKJIETOYHBIX, CIOpooOpa3oBaHHE, BEreTaTUBHOE
pa3MHOeHue. MicKkyccTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUYEHUE JUIS CEJIEKLIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiios. Cranuu meio3a. IIporeccel, mpoucxoasmnie Ha cTaausx meiosa. [loBenenne xpomocoM B
Mmenoze. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE MEH03a.

['amerorenes — mporuecc 00pa30BaHUs MOJOBBIX KJIETOK Yy JKUBOTHBIX. IlosoBble »kenessl:
CEMEHHHKH U simuHuKH. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo301 1, SHIEKIICTKA)
— cmepmaroreHe3 M oBoreHe3. (OCOOEHHOCTM CTpOEHHS SHLEKIETOK M CIEepMaTO30MJIO0B.
OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHE3). DOMOpPHOHAJIbHOE pa3BUTHE (dMOpHOreHe3). OTallbl
SMOpPHUOHANIBHOTO PA3BUTHUS y TMO3BOHOYHBIX J>KMBOTHBIX: JPOOJICHHE, TacTPYJSILHs, OpPraHOTeHE3.
[ToctomOpuoHansHOe  pa3BuTHE. TUNBI  MOCTAIMOPHOHAIBLHOTO  PAa3BUTUS: MPSAMOE, HEMPIMOE
(TmunHOYHOE). BnusiHre cpebl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKAEHHbBIE
YPOACTBA.

Poct u pasButne pacteHuii. OHTOreHe3 ILBETKOBOI'O pACTEHUS: CTPOEHUE CEMEHM, CTaauu
pa3BUTHA.

JleMoHCTpanum:

Tabmuubsl u cxembl: «DOpMBI pPa3MHOXKEHUSI OPTraHU3MOBY», «J[BOITHOE OIUIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHHil», «BereraTuBHOE pa3MHOKEHUE pacTeHUl», «JleneHne KIETKH OaKTepuiiy,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue xpomocoMmbl», «Kierounslii nukm», «Pemmukanus JTHK»,
«Mutos», «Meito3y», «IIpssmoe n HenpsiMoe pa3BUTHEY», «I aMeTOreHe3 y MIEKOMUTAIOIINX U YETOBEKAY,
«OCHOBHBIE CTaJM1 OHTOT'€HE3a.

O6opynoBaHue:  MHKPOCKOMN,  MHUKporpenapaTbl  «CrepMaro3ouiibl  MIIEKOMHUTAIOIIETO»,
«Sineknerka muekonuTaromero», «KapnokuHe3 B KIIeTKax KOpelIKa JyKa», MarHuTHas MOJEJb-
anmuukanus «Jlenenue kinerku», moaens JIHK, monens merada3sHol XpOMOCOMBI.

JlaGopaTopHble H NpaKkTH4YecKue padoTbi:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KIIETKaX KOHYMKA KOpPEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenaparax.

Jlaboparopnas pabGora Ne 4. «M3ydeHue CTpOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. McTopus pa3BuTHsi TeHETHKHA. POJIb ITUTONOTHH U SMOPHOJIOTHH B
CTAaHOBJICHUU TEHETHKH. BKIIa] pOCCHUCKMX M 3apyOCKHBIX Y4YEHBIX B Pa3BUTHE TCHETUKH. MeTombl
TeHETUKH  (THOPUIOIOTMYECKUH, I[UTOTCHETHYECKUH, MOJEKYIsIpHO-TeHeTHYecKuii). OCHOBHBIC
reHeTUYeCKUe MOHATUSA. [ 'eHeTHuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAaCIEJOBaHUsI TPU3HAKOB, ycTaHoOBIeHHbIe . Mennenem. MoHoruGpumaHoe
CKpeluBaHue. 3aKOH eIuHO00paszus THOPHIOB MepBoro mokoiieHus. [IpaBmio moMuHHpOBaHMS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOE M HENMOJIHOE JOMUHUPOBAHHUE.



JuruGpunHoe ckpemrBanyue. 3aKOH HE3aBUCUMOT'O Hacjel0BaHUs Mpu3HakoB. L{utorenernueckue
OCHOBBl ~ JUTHMOPUIHOTO  CKpEIIMBAaHUA.  AHalM3HWpylollee  CKpemuBaHue.  Vcronb3oBaHue
AQHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs OIIpeIeJIeHHsI TEHOTUIIA OCOOH.

CuernneHHoe HacliejoBanue mpu3HakoB. Pabora T. Moprana mo clemieHHOMY HAacleIOBaHUIO
reHoB. HapynieHnue cuenyienus TeHOB B pe3yJibTaTe KpPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKHue KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpeAesIeHHEe Ioya. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHsbIe U reTeporaMeTHble Oprann3mbl. HaciiejoBaHue Npu3HakoB, CLETIIEHHBIX C [10JIOM.

N3meHunBOCTh. BuIbl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleICTBeHHas. Poiib cpensl B
HEHAaCJIEACTBEHHOMN W3MEHYUBOCTH. XapakTepucTuka MOU(UKAITMOHHOM U3MEHYHUBOCTH.
Bapuauvonsslii psng M BapuanuoHHas Kpuad. Hopma peakuuu npusHaka. KomnuyecTBeHHBIE WU
KaueCTBEHHbIC MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOANPUKALMOHHONW N3MEHYMBOCTH.

HacnencreenHnasi, Wiy TeHOTUIIMYECKAsl, HI3MEHYMBOCTh. KOMOMHATHBHASI M3MEHYMBOCTh. Melo3 u
MOJIOBOM  MPOIECC — OCHOBAa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAsT HW3MEHUYUBOCTD.
Knaccudukanmss wmyranmii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBbIE. YacToTa W NPUYMHBI MYTalHUH.
Myrtarennsie (GakTopbl. 3aKOH TOMOJOTHYECKHX psIOB B HacleACTBeHHOW wu3zMeHunmBoctd H. U.
Baswuunosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOABI TI'EHETHKU  YEJIOBEKA:
reHeaNornYeckuii, OJM3HENOBbIN, MUTOTEHETHUYECKUN, OMOXUMUYECKUH, MOJICKYISIPHO-T€HETUYECKUH.
CoBpeMEHHOE ONIpe/eIeHUE TE€HOTHIA: IMOJHOT€HOMHOE CEKBEHHUPOBAHUE, I'€HOTUIMPOBAHUE, B TOM
yucine ¢ nomonipio [11[P-ananuza. HacnencrBennsie 3a00aeBaHus YeTIOBEKa: TeHHbIE O0JIe3HU, O0JIE3HH C
HACJICJCTBEHHON MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE O0je3Hn. CoMaTHYECKHEe U TEeHEpPATHUBHbBIC
myTtanuu. CTBONOBBIE KiIEeTKH. [IpUHIMIBI 310pOBOro 00pasza KU3HU, AMATHOCTUKH, MPO(PUIAKTUKHA U
JICYCHHS] TEHETUYECKUX Oose3Held. MennKko-reHeTHYeCKoe KOHCYIbTHPOBAaHNE. 3HAYEHUE METUIIMHCKON
TeHETUKU B MPEAOTBPAIICHNH U ICYCHUH TeHETUUECKUX 3a00IeBaHHI YeI0BeKa.

JdemoHcTpaumuu:

[Toptpertsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-Pecosckuii,
H. 1. BaBuinos.

Tabmumel 1 cxembl: «MOHOTHOPHIHOE CKpENIMBAHUE M €r0 IIUTOTeHEeTHYecKkash OCHOBa», «3aKOH
paciienyeHuss M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurubpuaHoe
cKkpemuBanuey, «L{lutomornyeckue OCHOBBI AUTHOPUIHOTO CKpelIUBaHUY, «Meiio3y», «B3aumonelicteue
aJJIeNbHBIX T€HOB», «l eHeTHdecKue KapThl PAacTEHUM, KUBOTHBIX U YeJlOBeKa», «l'eHeTuka mojay,
«3aKOHOMEPHOCTH HAacCJIeIOBaHUsl, CLETICHHOTO € MojoMm», «KapuoTumbl yenoBeKa W KUBOTHBIXY,
«Buapl usMeHunBocTH», «MoaudukanmoHHas HW3MEHUUBOCTHY, «HacnenoBanue pesyc-gpakropay,
«"eHeruka rpynn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTHY.

O6opynoBanue:  Mojenu-anmiaukanuu  «MoHorubpugHoe — ckpemuBanHue»,  «Hemnomnoe
JOMHUHHUpOBaHHE», «JluruOpumHoe ckpemuBanue», «llepekpéct XpoMOcOM», MHUKPOCKON U
Mukporpenapar «JIpozodumay (Hopma, mytanuu GoOpMbl KPBIIEEB H OKpackw Tena), repbapuit «['opox
IIOCEBHOM».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHass pabota Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO U TUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENnapaTax.

JlaGopatopHass pabGora Ne 6. «M3yyeHne MOAM(DUKALMOHHON HM3MEHYMBOCTH, IOCTPOCHHUE
BApUALMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpENapaTax».

[TpaxkTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IPoIecC. 3apOoXKICHHUE CEIEKIIMU U JoMecTukanus. Yuenue H. M. BaBumosa
0 IMEHTPaX TPOUCXOXKIEHUS ¥ MHOTrooOpa3usi KyIbTypHBIX pacTeHuid. LleHTpbl TpPOUCXOKIECHUS
JIOMAIIHUX )KUBOTHBIX. COpT, NOpOAA, IITAMM.



CoBpeMeHHBIE METObI CeNEKITMU. MacCOBBIM M MHANBUIYaTbHBIN OTOOPHI B CEJIEKITUU PACTCHUIN 1
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOpOACTBEHHOE CKpelIMBaHUE — WHOpUAWHT. YucTtas ITUHUS.
CkpeuBanue 4ucTthix JuHHM. ['ereposuc, mnu rubpuanas cuia. HepoAcTBeHHOE CKpelIMBaHUE —
ayropuaunr. OtganéHHas ruOpunmsanus ¥ e€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIydeHHe
MOJIMIUIOUAOB. JJOCTHKEHUS CeIEKIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. [ eHHas HHXKEHepus. OTamnbl CO3JAHUS
pexkomOunanTHoi JIHK m TpancrenHsix opranu3moB. Kierounass wHxkeHepus. KieTouHble KyIbTYpHI.
MukpoxkioHanbHOE pa3MHOXKEHHE pacTeHHil. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKoJoTH4Yeckue W 3tuyeckue npodiembl. MO — reHetuuecku
MOJIU(UIIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmumer U cxembl: KapTa «LIeHTpBI TPOUCXOKACHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUN»,
«[Topoapl JAOMaMIHUX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHuii», «OTnanéHHas TUOpUAN3AIULY,
«Pabotel axkamemuka M. ®@. HMBanoBa», «llomummougusy, «O0bEKTbI OHMOTEXHOJOIHHY», «KieTouHbIE
KYJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHKE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKH TUIOJIOB M KOPHEIIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PacTEHU,
rep6apuii «CenbCKOX03HCTBEHHBIC PACTEHUS Y.

JlabopaTopHble 1 IpakTHYeCcKue padoThI:

Okckypeusi «OCHOBHBIE METOJABI W JIOCTH)KEHHS CEJNEKIMM pAcTeHM W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIUIO, IMJIEMEHHYIO (PepMYy, COPTOUCIIBITATENBHBIA Y9aCTOK, B TEIIMYHOE XO3SHCTBO,
1a00paToOpUI0 arpOYHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonoHHAsA OHOJIOTHS.

[IpeanochbUIKM BO3HMKHOBEHHUS SBOJIONMOHHON TEOPUHU. DBOJIOLNMUOHHAS TEOpUS U €€ MECTO B
O6uonoruu. BnusHue 5BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenbcTBa 3BosmonMU. [laneoHTomorMveckue: MocieqoBaTeIbHOCTh MOSIBICHUS BUJOB B
NaJICOHTOJIOTHYECKOM JIeTONHUCH, nepexoaHble (hopMbl. buoreorpadudeckue: cXoacTBO U pasnuuue GpayH
U (GJI0p MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBa M  pa3inuyusg SMOPHOHOB Ppa3HbIX BHJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOIHYHbIE, aHAJIOTMYHbIE, PYAUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynaspHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJEJACTBEHHOCTH M OCHOBHBIX
MeTaboINYeCKUX MyTell y BceX OpraHu3MOB.

OpomtonmonHas teopuss Y. JlapBuna. Ilpeamnocbuiky BO3HMKHOBEHMS AapBUHU3MA. [IBmxkymiue
CWJIBI 3BOJIONMHU BHUAOB 1O JlapBHUHY (M30BITOYHOE Pa3MHOXKEHHE IMPH OrPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas teopus 3Bomonun (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyme cuiabl  (QakTopbl) HBOJMIOLMKM BUAOB B IpHpoae. MyTalMOHHBIM Mpolecc Hu
KOMOWHATHBHAsI U3MEHUUBOCTG. [lonmynsnnoHHble BOJIHBI U pelid renoB. M3omsuus 1 Murparus.

EctecTBeHHbII1 0TOOp — Hanpapisonuil ¢pakTop 3Bosounn. opMbl ecTeCTBEHHOTO 0TOOpa.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yapTaT 3Boitouuu. I[Ipumepbl mnpucnocobieHui y
OpraHu3MoB. ApoMOp(O3bl U UAN0AAANITALIUH.

Bun u Bunoo6pasosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHus: reorpapuieckoe,
JKOJIOTMYECKOE.

MakposBomroriusi.  DopMmel  3BomIONMU:  QUIETHYECKas, IWBEPreHTHas, KOHBEpIeHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

[TpoucxoxaeHne OT HecHelUalIN3UpOBaHHBIX IpeakoB. IIporpeccupyromas cnenuain3amnys.
AnanTuBHas paguanusi.



JdemoHcTpaumuu:

IToptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Mromnep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BUTHE OPraHWYECKOTO MHUpa Ha 3emiie», «3apofbIId TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Popmbl 00pbOBl 3a cyliecTBOBaHME», «EcTecTBeHHBIH 0TOOpPY,
«MHoroo0Opa3ue  copToB  pacTeHuil», «MHorooOpasue mOpPOJ  KUBOTHBIX»,  «llomymsiumy,
«MyTalMoOHHasi M3MEHUYUBOCTbY», «Apomopdo3sl», «Mauoamantamuu», «OOmas aereHepanus»,
«IBmwxymue cwisl sBomonuny», «Kapra-cxema mapmipyra myremectBus Y. [lapsunay, «bopnba 3a
cymectBoBaHue», «lIpucnocobneHHocTs  opraHu3moB», «l'eorpaguyeckoe  BUA000pa3oOBaHUEN,
«DKOJIOTMUECKOe BUA000PA30BaHUEY.

O6opynoBaHue: KOJUICKIHSI HACEKOMBIX C Pa3JIMYHBIMU THITAMUA OKPACKH, HAOOp TUIOJOB U CEMSH,
Kostekust «[Ipumepsl 3alUTHBIX MPUCHOCOOIEHUH Yy JKUBOTHBIX», MOAeIb «OCHOBHBIC HAIPABICHUS
IBOJIOIMY, 00BEMHASA MoJIeNb «CTPOEHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX.

buoreorpaguueckas kapra Mupa, KoJuieKius «DopMbl COXPaHHOCTH MCKONAEMbIX XHBOTHBIX U
pacreHui», wmonenb ammukanus «llepekpéct xpomocom», BiaxHbele npenaparel  «PasBurne
HacekoMoroy, «Pa3BuTue JIArymku», Mukpornpenapar «/poszodunay» (Hopma, Myrauu (GopMbl KpbliIbeB
U OKpacKHU TeJja).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHas pabota Ne 2. «Omnucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBbHOTO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KU3HU Ha 3eMuie.

JloHayuHble IPEICTABIECHUS O 3apOKJI€HUH KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS JKU3HU Ha
3emiie: abMoreHe3 U naHcnepmMus. XUMU4ecKast 3BOJOIUSA. AOMOTeHHBIM CHHTE3 OPraHUYECKUX BEILECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIbHOE TOATBEPKIACHUE XUMUYECKON 3BoMtonuu. HauanbHble 3Tansl
O6uonornyeckoit ospomounu. Iunoreza PHK-mmpa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHUE MNPOTOKIETKU. [lepBble KiIeTKM M UX 3Bomonus. POpMUPOBAHHWE OCHOBHBIX TI'PYII
JKUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie mo spam u nepuonam. Kartapxen. Apxeickas U mpoTepo30icKas IpHbI.
[Taneozoiickas 3pa u €€ TmepHoOAbl: KEeMOPHICKUI, OpPJOBUKCKUN, CHIYPUHUCKUN, JIEBOHCKUM,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKU, MEIIOBOM.

Kaiino3olickas 3pa 1 €€ nepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KiIUMara M TEO0JOTMYeCcKHX mporeccoB. (OCHOBHBIE JTambl  JBOJIIOLMU
PacTUTENBLHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHHW M >KUBOTHBIX. llosiBieHue, pacuBer u
BBIMHMPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrtema OpraHM4ecKOro MHMpa Kak OTpa)k€Hue 3BOIMIOUHMHA. OCHOBHBIE CUCTEMATUYECKHE TPYIIIbI
OpraHU3MOB.

OBOJIIOIMS YeIOBEKAa. AHTPOIOJIOrUs Kak Hayka. Pa3BuThe mpencTaBlIeHHH O MPOMCXOXKIACHUHU
yenoBeka. MeTtoael u3yueHus aHTpornoreHeza. (CXoAcTBa M pas3iMyMsl 4YEJIOBEKA U JKUBOTHBIX.
CucremMaTH4eCcKOe MOJ0KEHHUE YETOBEKA.

JBmwxynme cuibl (pakropbl) aHTponoreHe3a. HacnencrBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJIEHUE OPYAUM TPpy/a, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJMM U BETBM 3BOJIOLMHU 4YEJIOBEKA: aBCcTpajsonureku, Yemosek ymensiil, Uenoek
npsaMoxoammi, YenoBek HeaHIepTanbCKui, UenoBek pa3ymHbld. HaxXoIkM HCKONAaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMsI, 00JIaCTh pacpoCTpaHeHus], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

Yenoseueckne pacbl. OcHOBHBIE OONBINME pachl: €BporeoujHas (eBpa3uiickas), HErpo-
aBCTpaJIOUIHAA (3xBaTOpHaNbHAs), MOHTOJIOUHAs (a3maTcko-aMepHUKaHCKas). UYeptol
IPUCHIOCOOIEHHOCTH TIPEACTaBUTENCH YENOBEUECKUX pPAC K YCIOBUSAM CYIIECTBOBAHUA. EIMHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JdemoHcTpaumuu:



[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuubl 1 cxembl: «Bo3nukHoBeHHEe COJIHEUHOM cUCTEMBI», «Pa3BUTHE OPraHMYECKOro MHpPay,
«PacturenbHas kinerka», «KuBoTHas kietka», «lIpoxapuornyeckas kinerka», «CoBpeMeHHas cHcTeMa
OpraHMYEecKoro Mupay», «CpaBHEHHE AHATOMMYECKMX YEPT CTPOEHHS YEJIOBEKA U UEIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeECTa MaJEOHTOJIOIMYECKMX HAaXOJOK IPEIKOB COBPEMEHHOI'O YEIOBEKay,
«/IpeBHelimue moan», «JpeBHue moan», «IlepBeie cCOBpeMeHHBIE 0N, «HenoBedyecKkue pacs».

Ob6opynoBanue: Mysspku «lIporcxoxaenue yenoBeka» (OIOCTbI aBCTPAJIONUTEKA, TUTEKAHTPOIA,
HEeaHJepTallblla, KPOMAHBOHIIA), CICMKUA WM M300paKeHUsI KaMEHHBIX OpPYAUN NEepBOOBITHOTO YeloBeKa
(kaMHU-YoOMIEpHl, pyOmiIa, ckpebdia), FeOXpOHOJOrnuecKas Tabnuua, Komiekuus «PopMbl COXpaHHOCTH
MCKOIIAEMBIX KUBOTHBIX M PACTCHHI».

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

[IpakTtuueckass padora No 1. «lM3ydeHue HMCKOIMAEMbIX OCTATKOB PACTEHUH W JKHUBOTHBIX B
KOJUIEKLIASAX .

OKcKypeusi «IBOJIIOLMS  OPraHMYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKU My3eil).

Tema 3. Opranu3msl 4 OKpPY:KaKIAs cpeaa.

DKoJjorusi Kak Hayka. 3aJauyd W pa3fesibl 3KOJOTHU. MeTOoJbl 3KOJOTHYECKHX HCCIIEOBaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOIHASI, HA3EMHO-BO3/1YIIHAs, IOUBEHHAs, BHYTPUOPTaHU3MEHHASL.

Okonornyeckue  (akropel. Kiaccupukanus  sKonorudeckux — (GakTopoB:  aOMOTHYECKUE,
OMOTHUYECKUE U aHTpONIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue (akTopbl: CBET, TeMIeparypa, BiaxHocTb. Poromepuoausm. IIpucnocobieHus
OpraHM3MOB K JIEUCTBUIO a0MOoTHYECKUX (pakTOpoB. buonoruueckue purMsl.

buotnyeckue Qaxkrtopbl. Buapl OMOTHMUECKHX B3aMMOAEUCTBUI: KOHKYPEHLUS, XMUIIHUYECTBO,
cumbno3 u ero ¢Qopmer. IlapazuTusm, Koomepamusi, MyTyaJu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJeOHMYeCTBO). AMEHCalu3M, HelTpanu3M. 3HaueHue OMOTMYECKMX B3aMMOACUCTBUM  JUIs
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKHU MOMYJSIUU. OCHOBHBIE MTOKA3aTEIN MOMYJSILUM: YUCIEHHOCTb,
IUIOTHOCTb, POXAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. J[MHaMUKa YMCIEHHOCTH MOMYJSALIUU U €€
perysnus.

JdemoHcTpaumuu:

[Toptpetsi: A. I'ymbonpar, K. @. Pynbe, 3. I'ekkens.

Tabmuupel u cxembl: kapra «[Ipuponneie 30HbI 3emuu», «Cpeabl OOWTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsiuuny», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJSALMM HH(Y30puu-
TyQenbkny, «[lumessie nenm».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 3. «Mopdomornueckrne OCOOCHHOCTH PACTEHMH W3 pPa3HBIX MeECT
0oOUTaHUSDY.

JlaGopaTtopHnast pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MOMYISIIUKA Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01mecTBa H IK0JIOTHYeCKHE CUCTEMBbI.

Coo0mecTBO OpraHu3sMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasi, MPOCTPAHCTBEHHas,
Tpouueckas (nuieBasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Dkonorudeckue cucteMbl (3kocucteMbl). Ilonstue 00 »dKkocucteMe U OUOTEOIEHO3E.
QOYHKIMOHATbHbBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTH, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M TMOTOK 3HEPruM B 3KocucreMe. Tpoduyeckue (ImHILEBbIe) YPOBHU 3KOcUCTeMbI. [luIeBblie
nenu u cetd. OCHOBHbIE NOKAa3aTeNN dKOCUCTEMBI: OMomacca, MPOIyKIHs. DKOJIOTMUYeCKHe MUPaMUIbL:
NPOAYKIMH, YACICHHOCTH, OoMacchl. CBOHCTBA HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYJISINS, Pa3BUTHE.
Cykueccus.

[TpuposnHble  3KOCHUCTEMBI. OJKOCUCTEMBI 03€p U peK. OKOCHUCTEMa XBOMHOIO  WIH
LIMPOKOJINCTBEHHOTO JIECa.
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AHTpPOTIOTEHHBIE  IKOCHUCTEMBI.  ATPO3IKOCHCTEMBI.  YpOodkocucrembl. buonornueckoe wu
XO03sICTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasHoobpazue kak (¢akrop ycTohumBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTro
pa3HooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouocdepe. I'panunbl, coctaB u cTpykTtypa Ouochepnl. Kupoe
BemecTBO U ero ¢yHkuu. OcobeHHOCTH Ouocdeprl Kak TriI00albHON IKOCHCTEMEI. J(MHaMu4eckoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE IUKJIIBI JIEMEHTOB (yriiepoja, a30Ta). 30HAIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Oumocdepe 3emun. AHTPONOTeHHbIE H3MeHeHUs B Owuochepe. ['nmodasbHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHMe MpUPOAbl U uenoBeuecTBa. CoxpaHeHne OuoOpazHOOOpa3usi Kak OCHOBa
ycroitunBoctd Omocepsl. OCHOBa palOHAIBHOTO YIpPaBICHHUS MPUPOJHBIMH pecypcaMH U HX
UCToNIb30BaHue. JlocTikeHus: OMONIOTHH U OXpaHa MPUPOIBL.

JdemMoHcTpaumuu:

[Hoprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumeBbie menm», «buomeHo3: coctaB W CTpyKTypay, «lIpuponansie
coobmectBay, «llenu mutaHusy, «Jkomorudeckas nupamuga», «buocdepa u uenosek», «Ixocucrema
HMIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOTO Jieca», «bHoneHo3 Bojgoémay, «ATpOIEHO3»,
«[IpumepHbIE aHTPOINOTCHHbIE BO3JIEHCTBUS Ha MNPUPOAY», «BakHelllne HCTOYHHMKH 3arps3HEHUs
BO3/yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHEHIIass cocTaBisitonast onocdepon», «DakTopsl erpajanuu
nouB», «llapuukoBbiii sddekr», «DakTopsl pagUOAKTHBHOTO 3arps3HeHust Ouochepsr», «OOmas
CTpyKTypa Ouocdepri», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH OHOCHEPHI»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot a3zota B mpupoaeH.

Ob6opynoBanue: Mojaenb-amuIMKanus «TunudHeie OMOLEHO3B», TepOapuii  «PacTuTenbHbIE
cooOmiecTBa», Koyuiekiuu «buoneHos», «Bpenurenu BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYIbTYp»,
repOapuy M KOJUICKIIMH PACTCHWH W >KUBOTHBIX, MPHHAIJICKANINE K Pa3HBIM KOJIOTHYECKHM TPYIIIam
onHoro Buna, Kpacnas kuura Poccuiickoii deneparinu, n300pakeHUsT OXpaHsIeMbIX BUIOB PACTEHUH U
KUBOTHBIX.
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ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUH HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

Cornacao ®I'OC COO, ycraHaBiuBaroTCs TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS O0YJarOIIUMUCS
IPOrpaMM CPeAHEro 00ImIero 00pa3oBaHus: IUIYHOCTHBIM, METAIIPEJAMETHBIM U ITPEMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpyKType JTMYHOCTHBIX PE3yJIbTATOB OCBOCHMs NpeameTa «buoJIorus» BBIIEICHBI CIEIYIOIINE
COCTaBJISAIOLIME: OCO3HAHNE O0YYarOIMMUCS POCCUMCKON Ipa’kAaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEICIICHHUIO, HATMYME MOTUBAIIMH K 00y4eHHUIO OHOJIOTHH,
LIeJICHANPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEKAECHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPATUIMNA pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH O0YYaroIIuXCst
PYKOBOACTBOBATbCA B CBOEH JEATEIBHOCTU LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, IPHUCYIIMMHU
cucreMe OHOJOTHMYECKOTOo OOpa30BaHUs, HAJIMYHME HSKOJOTHMYECKOTO TMPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIC IUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS NpeameTa «bHojaorusy» I10oCTUraroTcs B €IMHCTBE Y4€OHOU U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU € TPAJULMOHHBIMU POCCHUMCKMMH COLMOKYJIbTYPHBIMH,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, IPUHATHIMH B OOILECTBE IpaBWIaMU H
HOpMaMH{ MOBEJICHHsI U CHOCOOCTBYIOT IpOlieccaM CaMOIO3HaHUS, CAMOBOCIMTAHUS M CaMOpa3BUTHS,
pa3BUTUS BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTU3MA, YBAXEHUS K 3aKOHY M IPABOIOPSIKY,
YeJIOBEKY Tpy/la U CTaplIeMy ITOKOJEHHIO, B3aUMHOIO YBAXKEHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HacJIeIWIl0 M TPaJuLMsAM MHOTOHAlMOHAIBHOrO Haponxa Poccuiickon ®enepanuu, Opupone u
OKpYKaroIllel cpefe.

JImuHOCTHBIE pE3yNbTaThl OCBOEHHsS y4deOHOro mpenmera «bHOMOTHS» OJDKHBI OTpa)XaTb
TOTOBHOCTb U CIIOCOOHOCTh 00YUaIOLIMXCSl PYKOBOICTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEN MO3ULIMEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHEHTALUH, TO3WTUBHBIX  BHYTPEHHHUX  YOEKICHUI,
COOTBETCTBYIOLMX TPAAULUOHHBIM IIEHHOCTSIM POCCHHCKOro OOIIecTBa, paclIMpeHHe KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IIPOLIECCE pEaTU3allMM OCHOBHBIX HAINPABICHUN BOCIHUTATEIBHOU
JeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh TPAXKJAHCKONH MO3MLMHU OOYYAIOLIErocss Kak aKTHBHOI'O M OTBETCTBEHHOIO
YIEeHa POCCUIICKOro 00I1ecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U PABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATEILHOCTU IIPU CO3JJaHUH YU€OHBIX IPOEKTOB, PELICHUN
y4eOHBIX U M03HABaTEIbHbBIX 33Jay, BHIIOJHEHNH OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO IMO3ULIMI0 MO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBSCHATH €€;

YMEHHME YYUTHIBATH B CBOUX JAEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aWMOJEWUCTBUS
Jro/ielt ¢ pa3HbIMHU YOEXKACHUSAMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOIO BBINIOJIHEHUS Y4eOHBIX, TO3HABATEIbHBIX
U HCCIIEZIOBATENILCKUX 3ajlay, YBaKUTEIBHOTO OTHOLIEHHWS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXIECHUH
CIIOPHBIX BOIPOCOB OMOJOTMYECKOI0 COJIEPIKaHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUICKON IPaXKAaHCKOM MIEHTHYHOCTH, MAaTPHOTH3MA, YBAXKEHHUS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpal, cBOor PoaunHy, CBOM S3bIK U
KYJIbTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIECOUI0 M IAaMATHUKAM IPUPOIBI, IJOCTHUKCHHUIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
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CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCHMCKMX YUY€HBIX B CTaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HAYeHUS OWOJIOTMH B TO3HAHHWM 3aKOHOB MPHUPOJBI, B KU3HU YEJIOBEKAa M COBPEMEHHOTO
00111eCTBA;

ujciHass yOexIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTDH 32 €ro
cyne0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0O M NPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAaHUIO CEMbUM HAa OCHOBE OCO3HAHHOIO
MIPUHSTHUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OSCTETHUKY OBbITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHKE YMOITMOHAIBHOTO BO3ICUCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSBIIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GopMHMPOBAHMA KYJbTYPbl 310POBbSi M 3MOILHMOHAJIBHOIO
Os1aronosyqus:

MOHMMAaHUE U pealu3alus 370poBoro u 0Oe3omacHOro obOpasza >KU3HM (340pPOBOE MUTAHHE,
COOJIIO/ICHNE TUTHUEHUYECKUX TPAaBWJI U HOPM, COAJaHCUPOBAHHBIM PEXKUM 3aHATHH H OTIbIXA,
perynspHas Qu3ndeckass aKTUBHOCTbH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMMAaHHE IIEHHOCTH MPaBHJI MHAWBUIYATFHOTO W KOJUIEKTUBHOTO OE30MACHOTO IMOBEACHHS B
CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aTKOT0JIs, HAPKOTUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

FOTOBHOCTh K AKTHBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOW W COLMAIBHOM HalpaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHSTH TAKYIO J€ATEILHOCTD;

UHTEpEeC K pa3muuHbiM chepam npodecCHOHANbHONW AESITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOOP Oyaymieit mpodeccun 1 peaaTu30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPAa30BaHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKU I1elecoo0pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha 3emMiie, OCHOBE
€€ CyIIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS SKOJIOTHYECKON KYJIbTYpPhl: IPUOOPETEHUE OMBITA MJIAHUPOBAHUS TTOCTYIKOB U
OIICHKH UX BO3MOXHBIX TTOCJIC/ICTBUM JIJISI OKPYXKAIOIIECH CPEIbI;

OCO3HaHHUeE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U TyTel X pelieHus;

CITOCOOHOCTh HCIIONIB30BaTh MpHOOpETaeMble MpPH H3YYCHUH OWOJIOTHUW 3HAHUS W YMEHHS TIPH
peleHur TpoOJieM, CBS3aHHBIX C PAIMOHATBHBIM MPUPOAOIOIE30BaHUEM (COONIOICHHE TPaBUII
MOBEJICHUSI B TPUPOJIC, HAIMPABIECHHBIX HA COXPAHCHHE DPABHOBECHS B JKOCHCTEMaX, OXpPaHy BHJIOB,
IKOoCcUCTeM, Onochepsr);

AKTUBHOE HENPUATHE JEHWCTBUN, MPUHOCSIIIUX BPEIl OKPYKAIOUIECH NPUPOIHOU Cpele, yMEHHUE
MPOTHO3UPOBATh HEOIATONPUSTHBIE JKOJIOTUYECKUE TMOCIEACTBHS TPEINPHHUMAEMBIX JEUCTBUIA H
peaoTBpaliaTh UX;

HaJU4He Pa3BUTOIO 3KOJIOTMUECKOTO MBIILIEHHUS, YKOJIOTMYECKON KYIbTYpPhI, ONbITA JEATEIbHOCTH
JKOJIOTUYECKOW  HAIlpaBJI€HHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS HMMHM B  IIO3HABATEJIbHOM,
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KOMMYHHUKaTUBHOW M COLUAIbHON MPAaKTHUKE, TOTOBHOCTU K yYacTHIO B MPAKTHYECKOW NESATENIbHOCTU
HKOJIOTHYECKOM HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOLIECTBEHHON MPAKTHUKW, OCHOBAHHOTO HA JTUAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B IMOJUKYJIBTYPHOM MHpE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UMTATENIbCKOW KYJIbTYphI KaK CPEACTBA B3aMMOJICHCTBUS MEXIY
JFOIBMU ¥ TIO3HAHUS MUPA;

NOHMMaHUE creuu(uky OHOJOTMM KaK HayKH, OcOo3HaHus €€ poid B (HOPMHUPOBAHHUU
palMOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3AAHUM ILIEIOCTHOTO MIPEJCTaBICHUS 00 OKpYXKaIoIEeM MUpE
KaK O eIMHCTBE MPHUPOJIbI, YeJIOBEKA U OOIIECTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIICHUH
po0JieM COXpaHEHUs TPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHUH JUIsI COBPEMEHHOM LMBWIM3ALMU: 00ECIIEYeHUsI HOBOTO
YPOBHSL Pa3BUTHUA MEIUIMHBI, CO3JaHHE TEpPCHEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX pelaTh
pecypcHbie Mpo0IeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA IyTEH BBIX0/a U3 INI0OAIBHBIX IKOJIOTUYECKUX
npobiieM u o0ecrneueHus: Iepexoja K YCTOMYMBOMY pPAa3BUTHUIO, PALMOHAIBHOMY HCIOJIb30BAHUIO
IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B MENSIX MOBBIIICHUS OOMIeiH
KYJBTYPBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIBHON I'PaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoi Ipu U3y4eHUu ONMOJIOTHH;

MOHWMaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIONIb30BATh IMOJIydaeMble 3HAHUS [UId aHajdu3a U OOBSACHEHHUS SBICHUN OKPYXKAIOIIEr0 MHpa U
OPOUCXOAIINX B HEM M3MEHEHUH, YMEHHE JeaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX
(akTOB ¥ UMEIOIIUXCS IaHHBIX C IIENBIO MOJYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Ui pelleHus] IpoOiieM B
pealbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAY4YHON JESTEeIbHOCTH, TOTOBHOCTb OCYILECTBISATH IPOEKTHYIO H
UCCIIEI0BATEIbCKYIO eI TeIbHOCTh HHANBHUYATbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUM MO0 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI ydeOHOro npeamera «bruosorusy BKIIOYAIOT: 3HAaUUMBbIE
Uit (OPMUPOBAaHUS MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHApHBIE  (MEXIIPEIMETHBIE)
oOI1eHayYHbIe TOHATHUS, OTPa)alollUe IeOCTHOCTh HAyYHOH KapTHHBI MUpa U CIEHU(PHUKY METOJIOB
MO3HAHUS, MCIIONB3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTHs, SBJICHHUE, MPOIecC, CHCTEMa,
HAY4HbIM (DaKT, TPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeloBaHHe, HaOJIroAeHue,
U3MEpeHue, OKCIEPUMEHT W JAPYruX), YHHBEpCcalbHbIe y4deOHBbIE MACWCTBUS (TMO3HABAaTEIbHBIC,
KOMMYHHKaTHBHbIE, PETYJISITUBHBIE), obecneunBatomie GopMupoBaHue (GyHKIMOHATBLHON TPaAaMOTHOCTH
U COIMAIFHONW KOMIIETEHIIMH OOyYaromuXcsi, COCOOHOCTh OOYJaroIIUXCs HCIOJIh30BATh OCBOCHHEIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33pDEHYECKHE 3HAHMA W YHHUBEpCAJbHbIE y4yeOHble JEeHCTBHUA B
ITO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MertarnpeMeTHbIE Pe3yibTaThl OCBOCHHUS NMPOrPaMMBbl CPEIHEro 00mero oOpa3oBaHUS JOJDKHBI
OTpaXkaTh:

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /ICHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYAIM3UPOBAThH MPOOJIEMY, pacCCMaTpPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHUs, Kiaccupukanuu, 0000IIeHNUs), pACKPBIBATh CMBICI OMOJIOTUYECKUX TOHSATUH (BBIICISTH HX
XapaKTepHbIEe MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU MOHATUSAMHN);
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OTIpEeAeNATh eNU ACSITeNbHOCTH, 3ajaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHUTH
pe3yabTATHI AESITEIBLHOCTH C TIOCTABICHHBIMH LIESMU;

UCIOJIb30BaTh OMOJIOTHYECKHUE MOHITHS sl 00bsICHEHUs ()aKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTBH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, ICTyKTHBHbBIC, II0 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX SBJICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKJIF0YEHHS;

IPUMEHSTh CXEMHO-MOJENbHbIE CpEeICTBa IS TNPEJCTABICHUS CYIIECTBEHHBIX CBSI3ed W
OTHOWICHWHA B W3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TakXke MPOTUBOPEUYHI pPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH peEIIeHUs NpoOJieMbl ¢ y4€TOM aHall3a HMEIOIUXCS MaTepHUabHBIX U
HEMaTepUalbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBHI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YyJIbTATOB ILIENSM, OIICHUBATDH
PUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPJAMHHUPOBaTh M  BBIIOJIHATH pabOTy B  YCIOBUSIX  PEAIbHOTO, BHPTYadbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJICTh HAaBBIKAMU y4eOHO-UCCIIEOBATENIbCKOM U MPOEKTHOM JeATeIbHOCTH, HaBBIKAMHU
paszpeuieHus npodaeM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MTO3HAHUS;

UCIOJIBb30BaTh  pa3jIMUHblE BHJbl JI€ATEIBHOCTH 110 TOJYYEHUI0 HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyalMsIX, B TOM YHCIE MPH CO3/IaHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBI THUI MBIIUJICHUS, BIAAETh HAYYHOM TEPMUHOJIOTHEH, KIIFOUEBBIMU
HNOHATUSMH U METO/IaMHU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTeIbHON AEATENbHOCTH U KU3HEHHBIX
CUTYaIHsX;

BBISIBIISATh IIPUYMHHO-CIIEJCTBEHHBIE CBS3M W AKTyaJIM3UpOBaTh 3a/ady, BBLABHraTh THIOTE3y €€
pelIeHrs, HAaXOJIWUTh apryMEHThl IS JOKa3aTelbCTBa CBOMX YTBEP)KICHHH, 3ajaBaTh MapaMmeTpbl U
KPUTEPHU PELICHHUS;

AQHAJIN3UPOBAThH IOJYYEHHbIE B XOJ€ PELICHHS 3aJadd Pe3yJbTaTbl, KPUTUYECKU OIICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LI€JICHANPABICHHBIM MOUCK TEepeHoca CpeACTB U CIIOCOOOB JIEHCTBHS B
MpoECCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIE HJIEH, NpeaaraTb OPUrHHAIbHBIE TOAXO/AbI U PEIIEHHs], CTaBUTh MPOOJIEMBI U
3a/1a4M, JOMYCKaIOIUe allbTepPHATUBHbBIE PEIICHMS.

3) padorta ¢ nngopmManmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX MCTOUYHHMKAX MHGPOpMAIUHU (TEKCTe y4yeOHOro MmocoOus, HayuyHO-
HOMYJSPHOM HUTEpaType, OMOIOTHYECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B
WHTepHeTe), aHAIM3UPOBAaTh MH(POPMAIMIO PA3TUYHBIX BUAOB M (OPM IPEICTABICHHS, KPUTHYCCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(bOopMyIHUPOBATh 3aMPOCHI M IPUMEHSTH PA3IMYHBIE METOIBI TIPH MTOMCKE U 0TOOpE OMOIOTHIECKOM
uHpOpMaILUU, HeOOXOAMMOM ISl BBITTOJIHEHHsI YUeOHBIX 3a/ay;

npuoOpeTaTh  ONBIT  WCIOJNB30BaHHUS  HH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMY MpeacTaBieHUs OMOJIOTHYECKON HHGOpMAIIN
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYToe);
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UCIIOJIb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPEACTBA IpU paboTe ¢ OGHOIOrnyeckoil MH(opMaIen:
NPUMEHATh XUMHUYECKHe, (U3NUECKUe U MaTeMaTUYecKre 3HaKH U CUMBOJBI, (popmMyiiel, abOpeBuaTypy,
HOMEHKJIATypy, UCII0JIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJIATHOCTH;

BJIAJCTh HABBIKAMU DACIO3HABAHUS M 3alUTHl WH(pOpMayu, HHGOPMAMOHHOW 0e301macHOCTH
JUYHOCTH.

OBJajieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH e CTBUSAMU:

1) o6menne:

OCYILECTBIISITh KOMMYHUKALIMU BO BCeX c(epax >KM3HU, aKTUBHO y4YacTBOBaTh B AMAJIOre WU
JUCKYCCHM IO CYLIECTBY O0CYXIaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS IpeJlaraeéMoi 3aJauu, YYUThIBATh MHTEPEChl U COINIACOBAHHOCTh MO3MLIUHI
JPYTrUX YYaCTHUKOB JAUAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CpeicTBa OOIIEHHs, MOHMMAaTh 3HAUYEHUE COLMAIbHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYaIllMil, yYMETh CMST4aTb KOHQUIMKTBI M BECTH
IIEPEroBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHUS, MMOHUMATh HAMEpPEHHs IPYrHX
Jro/IeH, MPOSBIATh YBOXKUTEJIBHOE OTHOILIEHHE K COOECETHUKY U B KOPpeKTHOW (opme (popMynupoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

IOHUMAaTh U UCIOJb30BATh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBUAYaIbHOW paOOThl MPHU PELICHUN
Ouosornyeckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh IMPHUMEHEHHsI TPYIIOBBIX  (QopM
B3aMMO/ICICTBUS IPU PELICHUU Y4eOHOH 3a1a4H;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHH C Yy4ETOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

NPUHUMATD LM COBMECTHOW JESITEITLHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBATH JEHCTBUS 1O €€
JOCTM)KEHUIO: COCTABIIATh IUIAaH JAEUCTBHUM, pachpelensiTe pojid ¢ y4ETOM MHEHUH Y4YacCTHMKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOU paboThI;

OLIEHMBATh KAayecTBO CBOET0 BKJAJa M KaXJOr0 Y4YaCTHHUKAa KOMaH/Abl B OOIIMH pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeUlaraTb HOBBIE IPOEKTHI, OLIEHUBAThb MJEH C TMO3MLIMU HOBM3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh TO3UTHUBHOE CTPATErMUECKOE MOBEJCHHE B PA3IUYHBIX CHUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHMS /ISl BBIABICHHS MPOOJEM M UX PEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMPAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWH II€JeBble M CMBICIIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TMOCTYNKaX IO OTHOIICHWIO K JWBOW MPHUPOJE, CBOEMY 3J0POBBIO M 30POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATH TIO3HABATENFHYIO NESTEILHOCTD, BBISIBIISATH MPOOJIEMBI, CTABUTH U
(dopmynupoBaTh COOCTBEHHBIE 331a4K B 00pPa30BaTEIIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYalHsX;

CaMOCTOSITENIbHO COCTABJIATh IUIaH pEeUIeHHs] NpoOsieMbl ¢ YYETOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIGHUBATh MIPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHHIO U MPOSIBJICHUIO IMPOKOM PYIUIMH B pa3HbIX 00JIACTIX 3HAHUM,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaThb OLCHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B [J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISM;

BJIAJ€Th HABBIKAMM I103HABATEIbHOW peQIIEKCMU KaK OCO3HAHMS COBEpIIAEMBbIX JACHCTBUM H
MBICIUTENBHBIX IPOIECCOB, MX PE3yJbTaTOB M OCHOBAHMMW, WCIOJIB30BATH MPHUEMBI pedIeKCUU I
OLIEHKU CUTYyalllH, BBIOOPA BEPHOT'O PEILLCHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

IPUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IIpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eI0BEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbraThl ocBoeHusi nporpammbl COO mo Ouonoruu Ha 0a30BOM YpPOBHE
BKIIIOYAIOT CHCIM(PUICCKHE I y4eOHOTo npeameTa «bruosiorusy HaydHbIe 3HAHUS, YMEHHUS H CIIOCOOBI
NEHCTBUII 1O OCBOCHHIO, WHTEpIpETallii W MpeoOpa3oBaHUIO 3HAHUM, BHJIBI JESATEIBHOCTH IIO
MOJTyYEHUIO HOBOTO 3HAHWS W TPUMEHEHUWIO 3HAHWUH B Pa3IMYHBIX YYCOHBIX CHTYalHsX, a TaKkKe B
peallbHBIX >KU3HEHHBIX CUTYyallUiX, CBA3aHHBIX ¢ Ouosiorueid. B mporpamme mpeameTHbIe pPe3ylbTaThl
MIPEJICTABJICHBI TI0 TOJaM O0y4YCHHUS.

[IpenMeTHble pe3ynabTaThl OCBOEHUs ydeOHoro mpenmera «buonorus» 6 10 knacce ROMKHBI
OTpakaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIU OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HAayK, B (OPMHUPOBAHHH COBPEMCHHOW ©CTCCTBCHHO-HAYYHOW KapTHHBI MHpPAa ¥  HAYIHOTO
MHUPOBO33PEHHUS, O BKIIAJE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHOW TPAaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 337144,

YMEHHE pPacKpbIBaTh COJEpKaHWE OHMOJIOTMYEeCKHX TEPMHUHOB M TMOHSATHH: >XKWU3Hb, KIETKa,
oprausM, Mmertabonu3Mm (0OMEH BEUIECTB U MpPEBpALICHHE 3HEPrHH), IOMEOCTa3 (camMOoperyJisiius),
YpOBHEBAs OpraHU3allvsl XUBBIX CHUCTEM, CAMOBOCIpPOHU3BEIEHUE (PErmpOAYyKIIHs), HACIEICTBEHHOCTb,
U3MEHYUBOCTD, POCT M Pa3BUTHUE;

YMEHHE M3J1araTh OMOJIOTUYECKHE TEOpUH (KIETOYHAS, XPOMOCOMHAs, MyTallHOHHAS, [IEHTpaIbHas
JIoTMa MOJIEKyJsipHOU Oumosiorun), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBunoa) u yuenus (o
HEHTpax MHOrooOpaszusi M TMPOUCXOXKIEHHS KyIbTypHbIX pactenuid H. WM. BaBuiosa), ompenensts
TPAHUIIBI HX TIPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJeTh METOJaMU HAyYHOTO IMO3HaHWs B OMOJOTHH: HAOMIOJACHHWE U OINMCAHUE >KUBBIX
CHUCTEM, TIPOIIECCOB W SIBIICHWUH, OpraHu3anvs W TIPOBEACHHE OMOJOTHYECKOTO JKCIICPHUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJTYYEHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH M 3aKOHOB, YMCHHE JelIaTh
BBIBOJIbI HA OCHOBAHUH TIOMYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIJICNATh CYIICCTBCHHBIE NPH3HAKM BHPYCOB, KJIETOK TIPOKAPHOT W DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOEHHOCTH IMIPOILIECCOB: OOMEHAa BEIIECTB H
MpEeBpaICHUs] JHEPTHMM B KIETKe, (OTOCHHTE3a, IIACTHYECKOTO W DJHEPreTHYeCKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJOTBOPEHHUSI, PAa3MHOKEHUSI, MHAUBHIyaTbHOTO PA3BUTHS OPraHU3Ma
(oHTOTEHE3);

YMEHHE PUMEHSTh MONyYeHHbIC 3HAHUS A7l OObSICHEHHs] OMOJOTUYECKHUX MPOIIECCOB U SBIICHUH,
JUTSL TIPUHSTHS TTPAKTUYCCKUX PEIICHU B MOBCEIHEBHOHN JKU3HH C IIETBI0 OoOecrieueHns 0e30MMacHOCTH
CBOETO 3JI0POBbS M 3JI0POBbS OKPYKAIOIIUX IOJEH, COONIOACHHMS HOPM TPaMOTHOTO TOBEACHUS B
OKpY)KaIOIIe TMPUPOJHOW cpeAe, TOHMMAaHWE HEOOXOJAMMOCTH HCIOJIB30BAHMS  JTOCTHIKEHUUN
COBPEMEHHOW OMOJIOTUU ¥ OMOTEXHOJOTUH ISl PAIIMOHAILHOTO TPUPOIOTIOIb30BAHHS,
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YMEHHE pellaTh 3JIEeMEHTapHble TeHETUYEeCKHe 3aJauyud Ha MOHO- M TUTHOPHAHOE CKpellMBaHUE,
CIICTUICHHOE HACTIEIOBAaHUE, COCTABJISTH CXEMbl MOHOTHOPUIHOTO CKpEIIMBAHUS s TPEICKa3aHUs
HACJIEJIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOPHBIC M MPAKTHYECKHE pa0dOThI, COONIOAATh MpaBuUia Mpu padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HMHTEPIPETUPOBATH HWHGOPMAIUIO  OHOIOTHYECKOTO
CoJIepKaHusl, BKJIIOYAIOIIYIO NICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CPEIICTBA MacCOBOM
uH(pOpMAIINK, HAYYHO-TIONYJISPHBIE MaTEPHAalbl), STUYECKHE ACTICKThl COBPEMEHHBIX HCCIICOBAaHUI B
OHOJI0TuH, METUIIHE, OMOTEXHOJIOTUH;

yYMEHHE CO37aBaThb COOCTBEHHbIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIast OHOIOTHYECKYIO
uH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIH30BAaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» 6 11 knacce ROMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTMH B CHCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HAayK, B (OPMHUPOBAHHH COBPEMCHHOW ©CTCCTBCHHO-HAYYHOW KapTHHBI MHpPAa H HAYIHOTO
MHUPOBO33PEHHUS, O BKIJIAJE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHOW TPAMOTHOCTH YE€JIOBEKA JUISl PEIICHU S )KU3HCHHBIX 3a71a4;

YMEHHE pacKpbIBaTh COJEp)KaHHE OHOJOTUYECKHMX TEPMUHOB U TOHSATUN: BUJ, MOMYJISAINS,
reHO(OHI, DBOJIONHUSA, JIBIKYIIME CHIBI ((PaKTOPHI) DBOJIOIHH, MPUCIOCOOIECHHOCTh OPTaHHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKUEe (PaKTOPBI, SKOCUCTEMA, IPOAYIICHThI, KOHCYMEHTHI, PEIYLIEHTHI, [IeTH
MUTaHKS, SKOJIOTHYECKas MMpamMuia, OuoreoreHos, onocdepa;

yYMEHHE H3JaraTh OWojorudeckue teopuu (dBononroHHas Teopus Y. JlapBuHa, cCHHTETHYECKas
TEOpHsI HBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTU (3apojsimieBoro cxoactBa K. M. bapa, depenoBanus
[JIaBHBIX HampasiieHudt u myrteit sBomtonuu A. H. CeBeprioBa, yuenus o 6uochepe B. H. Bepuaackoro),
OTIPECIIATH TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIaJeTh METOJIaMH HAyYHOTO MO3HaHWs B OMOJOTHH: HAONIOJCHHWE U OINMCAHUE >KUBBIX
CUCTEM, TIPOIIECCOB W SIBIICHWUH, OpraHu3alus W TPOBEICHHEC OHOJOTUYSCKOTO OKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJTyYEHHBIX PE3YJIbTATOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH M 3aKOHOB, YMECHHE JCNIaTh
BBIBOJIbI HA OCHOBAHUH TIOJTYYEHHBIX Pe3y/IbTaTOB;

YMEHHE BBIICIATH CYIICCTBCHHBIC TIPU3HAKU CTPOCHHUS OWOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJNSIHUMA, TPOIYIEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OMOTEOIIEHO30B M JKOCHUCTEM, OCOOEHHOCTH
NPOIECCOB:  HACJIEJACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBUS HKOJOTMYECKUX (DaKTOPOB Ha OpraHU3MBI, IMepeHoca
BEIICCTB M TIOTOKA JHEPTHMH B DKOCHCTEMax, aHTPOIOTEHHBIX HM3MEHEHHHA B JKOCHCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMHUUYECKUX IIUKIIOB B Orocdepe;

YMEHHE TPUMEHSTH MOJydeHHBIC 3HAHUS I OOBSICHEHHSI OMOJOTHICCKUX TPOIIECCOB U SBJICHUH,
JUTSL TIPUHSTHS TIPAKTUYECKUX PEUICHU B MOBCEIHEBHOMN JKM3HU C IIETbI0 oOecredeHus Oe30MacHOCTH
CBOCTO 3JIOPOBbS M 3JIOPOBbS OKPYKAIOIIUX JIIOJEH, COONIOJACHHWS HOPM T'PaMOTHOTO TOBEICHHS B
OKpYXaroIlled MPHUPOJAHON cpele, TMOHUMaHHE HEOOXOIWMOCTH HCIONIB30BAaHUSA  JOCTHUIKCHHM
COBPEMEHHOU OMOJIOTHH IS PAIIMOHATBHOTO TIPUPOIOTIOTH30BAHHS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOIIOTUYECKUE 33a[ja4l, COCTABISATh CXEMBbI MEPEHOCa BEIIECTB U
SHEPruu B 3KocHucTeMax (LenH MUTaHus);

YMEHHE BBIMOTHATH Ja00paTOpHbIE M MpaKTHYEeCKHe padoThI, COONMIOAATh MpaBuUiia MpH padoTe C
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OICHMBATh HM HMHTEPHPETUPOBATH HHGOpMALMIO  OUOIIOTUYECKOTO
COJICPKaHUsI, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHWS W3 Pa3IUYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM
uH(pOpMaIlMK, HAYYHO-TIOMYJIIPHBIE MAaTepHalbl), pacCMaTpUBATh TJIOOANBHBIE HAKOJIOTHYECKUE
po0JIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3HUITHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBbIC NMUCHMEHHBIC W YCTHbBIE COOOLICHHS, 0000mas OHOIOTHUECKYIO
nH(GOPMAILIMIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.
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TemaTH4eckoe NUIaHNPOBaHUeE 10 OMOJIOTHH

10 kaace
No HaumenoBanue KonunuectBo yacos DCKTPOHHBIC (LH(POBBIC)
m/m | PASACIOB M TEM KonTposbusie | [IpakTuueckue 00pa3oBaTesbHbIE
MpOrpaMMBbl Bcero P b
paboThI paboThl pecypcbl
bubmuoreka [JOK
1 | buonorus Kak HayKa 2 0,5 https://m.edsoo.ru/7f41c29
2
JKuBbIe cucTeMbI U X bubmorexa [IOK
2 1 https://m.edsoo.ru/7f41c29
OpraHu3aIus 2
XHUMHYECKUH COCTaB bubmorexa [IOK
3 8 1 https://m.edsoo.ru/7f41c29
U CTPOCHUE KIIETKU 5
JKuznenesaTenbHOCTh bubmorexa [IOK
4 A 6 1 https://m.edsoo.ru/7f41c29
KJIICTKH 5
PasmHoxeHue n bubmuoreka [JOK
5 | uHAMBUAYaTBHOE 5 1 https://m.edsoo.ru/7f41c29
pa3BUTHE OPTaHU3MOB 2
HacnenctBeHHOCTE U bu6mmoreka [JOK
6 | U3MEHYUBOCTH 9 1,5 https://m.edsoo.ru/7f41c29
OpraHu3MOB 2
Cenexuust bubmuoreka [JOK
7 | opranu3mMoB. OCHOBBI 3 1 https://m.edsoo.ru/7f41c29
OMOTEXHOJIOTUU 2
OBIIEE KOJIMYECTBO 34 5 4
YACOB I10 [TIPOT'PAMME
11 kaace
No HaumenoBanue KonuuectBo yacos
- /;I pasziesIoB U TEM B Konrtponbueie | Ilpaktuueckue OnexTpoHHbIe (LH(PPOBbIC)
IPOrpaMMEI CerO | pabothi paBoTHI 06pa30BaTeIbHBIE PECYPCHI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
Ouosorus https://m.edsoo.ru/7f41cc74
S I 9 1 05 | Dubmoreka HOK
P ’ https://m.edsoo.ru/7f41cc74
3emite
3 Opranusmel 1 5 1 bubnuotexa [JOK
OKpY’Karolas cpenia https://m.edsoo.ru/7f41cc74
P Donsimmatiutal 11 1 brbmiorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
OBIIEE KOJIMYECTBO 34 5 25
YACOB I10 ITPOT'PAMME ’
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IoypouHoe muIaHMpoBaHUE MO OMOJIOTHH

10 kaacce
Ne Tema ypoxa KosaunvecTBo | DiiekTpoHHbIe (IUPpPOBHIEL)
n/n 4yacoB o0pa3oBaTejibHbIE PeCypPChl
but6mmoreka [IOK
1 | buosiorus B cucTEMe HaAyK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto/1bl TO3HAHUS KUBOU TPUPO/IBI.

2 [TpakTuyeckas pabora Ne 1 «cronb3oBanue 1 Bu6muoteka [JOK
Pas3IMYHBIX METOOB IIPU U3yYCHUN https://m.edso0.ru/863e6122
OMOJIOTUYECKIX 00OBEKTOBY

3 buonornueckue cucremsl, NPOLECCHl U UX 1 bubmnoreka IIOK
W3yUCHUE https://m.edso00.ru/863e6564

4 XMUMHUYECKHUH cocTaB KJIeTKH. Bona u 1 bu6nmoreka [IOK
MHUHEPaJIbHBIC COJIU https://m.edso0.ru/863e674e

bubmnoreka IIOK

5 | benku. CoctaB u cTpoeHue 06eIKoB 1 https://m.eds00.ru/863e6b72
depMeHThl — OHOJOTHYECKHE KaTaTnu3aTophI.

6 JlaboparopHast pabota Ne 1 «3yuenue 1 bubnuoreka [IOK
KaTaJIUTHYECKOH aKTUBHOCTH (DEPMEHTOB (Ha https://m.eds00.ru/863e6b72
MIPUMEPE aMIJIAa3bl WM KaTajaa3bl)»

bubmnoreka IIOK

7| Yroesozpt. Jiumm et ! https://m.eds00.ru/863e6870

bu6nuorexa [IOK

8 | Hyxnennossie kucxorst. AT® ! https://m.edsoo.ru/863e6d5¢c

9 Hcropus u METOIbI NU3YUEHHUSI KIETKU. 1 bubmuoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88

10 | Kierka kak 1eJ1ocTHast )KUBast CUCTEMA 1
CtpoeHune 3yKapuoTUYECKOMN KIETKH.

JlabopaTtopHas padota Ne 2 «3yuenue bubnuotexa [JOK

11 | cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX, 1 https://m.edso0.ru/863e6ff0
rprOOB U OAKTEPHii IO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpEenapaTax U X OMHCAHUE)

bubnunorexa LIOK

12 | OOMeH BemiecTB WU METa0OTU3M 1 hitps://m.eds0o.ru/863e766¢

13 dotocuHTe3. XEMOCHHTE3. DHEPTeTHUECKUI 1 bu6muoreka [JOK
o0MeH https://m.edso0.ru/863e7c98

bubnunoreka LIOK

14 | IloayromoBasi KOHTPOJILHAsSI padoTa 1 hitps://m.edsoo.ru/863e7aae
JKv3HEeHHBIN UK KIETKU. JeleHne KIeTKH.

15 Murto3. Jlaboparopnas pabota Ne 3 1 bu6muoreka [JOK
«HabmroneHne MUTO3a B KIIETKAX KOHUMKA https://m.edsoo0.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax»

16 buocunres 6enka. Peakuust MaTpuaHOTO 1 but6mmoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e

17 | Tpancnsnus — OMocuHTE3 Oenka 1 bu6mmoreka [JOK
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18 | Hexserounsie (OpMBbI )KU3HU — BUPYCHI bubmorexa IOK
p Py https://m.eds00.ru/863e7540
but6mmoreka [IOK

19 | ®opmbI pa3MHOKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso00.ru/863e831e
. but6mmoreka [IOK

20 | Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTtopuas padora Ne 4 bubnuotexa [JOK
«M3yyeHne cTpOCHUS MOJIOBBIX KJICTOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIpPEIapaTax»

22 | UapuBuayalbHOE PA3BUTHE OPTAHU3MOB bubmorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HacCJI€ICTBEHHOCTU U bubnmnorexka HOK
U3MEHYMBOCTH https://m.edso00.ru/863e8612

o4 3aKOHOMEPHOCTH HACJICIOBAHMS IIPU3HAKOB. bu6nuoreka [IOK
MoHOTrHOpPHUIHOE CKpPEIIMBAHUE https://m.eds00.ru/863e8878

o5 JurubpuiHoe ckpermyBaHye. 3aKOH bubnmnorexka HOK
HE3aBHCHMOI'0 HACJICOBAHUS ITPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclIeI0BaHHUE MTPU3HAKOB.

o | oCepme pibors 6. isrems Busorea 110
pesy PHA https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI HA
TOTOBBIX MUKpPOIpernapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKoB, bu6nunorexa [IOK
CIETUIEHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
H3menunBocTh. HeHacnencrBeHHas

sy |ucrmecr teCopmopma o - B LOK

ya A H : https:/m.edso0.ru/863e8efe
MOCTPOCHHE BapHAIIMOHHOTO Psifa U
BapHallMOHHOW KPUBOW»
HacnencrBeHHass ”3AMEHUYHUBOCTb.
N but6mmorekxa [IOK

29 | JlaGopatopHas pabora Ne 7. «AHanu3 MyTamui https://m.eds00.ru/863e8efe
y Ip030(HITBI Ha TOTOBBIX MUKPOITpEIapaTaxy

o | ot verees. Ot o e Busmorea 101

A https://m.edsoo.ru/863e8d78
OpPTaHHU3MOBY
31 | Cenekius Kak HayKa U IPOLECC bubmorexa [TOK
B YK pont https://m.edso00.ru/863e9214

32 | UToroBasi KOHTpOJIbHasi paboTa

33 MeTo/1bl U JOCTUKEHUSI CEIEKIIMU PACTEHUN U but6mmorekxa [IOK
’KHBOTHBIX https://m.eds00.ru/863e9214

bubnunoreka LIOK

34 | buorexHoMOTUs KaK OTPACIb IPOU3BOICTBA

https://m.edso0.ru/863e9336
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11 kiaace

Ne Konn4yectBo | JieKTpoHHBIEe IM(POBLIE
Tema ypoka
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 OBOJIIOLHI U METOABI €€ N3yUYEHUS 1 buGnuorexa LIOK
B g i https://m.edso0.ru/863ea20e
2 Hcropus pa3Butus npeacTaBicHui 00 1 bubnuorexa [IOK
HBOJIIOLIHH. https://m.eds00.ru/863e9570
bubnunorexa LIOK
3 | Muxpossomonus ! https://m.edso0.ru/863e9cle
[Tomymsius Kak IeMeHTapHas eJuHUIa BUIa
4 | ¥ OBOTIOLHH. JlaboparopHas pabota Ne 1 1 bubnmoreka [JOK
«CpaBHEHHE BUI0B 110 MOP(OIOTHIECKOMY https://m.edso0.ru/863e99c6
KPUTEPHIO»
5 JIBrokymye cuibl (37eMeHTapHble (PakTopsb) 1 Bu6mmoteka [JOK
IBOJTIOLIMU https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 | EcrectBeHHBIi 0TOOD U €0 (HOPMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOTIONUHN: TIPUCITOCOOIICHHOCTD
OpPraHU3MOB U BUJI000pa30BaHUE.
bubnunoreka LIOK
7 | JlabopartopHas pabora Ne 2 «Onncaline 1 https://m.eds0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa
8 | HampaBnenus u myTH MaKpO3BOIIOLUU 1 bubmorexa IOK
P T P B https://m.edso0.ru/863e9cle
9 | HeoOpaTuMOCTh 9BOTIOIUU 1
10 HcTopus xu3Hu Ha 3eMIle U METOABI €€ 1
W3YICHHUS
11 | 'mmote3bl IPOMCXOKICHHS KU3HU Ha 3emIie 1 bubmmorexa [TOK
P ! https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U 1 bubmuorteka [IOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI SBOJIOIUU PACTUTESILHOTO H
ly | e lpwnesanbors oL | o ok
Y1 P https://m.edso0.ru/863ea8bc
KUBOTHBIX B KOJUTEKIHsIX». CoBpeMeHHas
CHCTEMa OPTraHNYeCKOT0 MUpa
but6mmorekxa [IOK
14 | IloayromoBasi KOHTPOJILHAsSI padoTa 1 https://m.eds0o.ru/863ea48e
bubnunorexa LIOK
15 | DBomrorus YenoBeka (aHTPOTIOTEHE3) 1 https://m.eds00.ru/863eac2c
but6mmorekxa [IOK
16 | Aswxyue cuibl ((pakTOphl) aHTPONIOTEHE3a 1 https://m.edsoo.ru/863ead44
17 | OcHOBHBIE CTaJMH SBOIIOINH YEIOBEKa 1
18 UYenoBeueckue pachl ¥ PUPOJHBIE AN TALlUU 1 bubmuotexa [JOK
JenoBeKa https://m.edsoo.ru/863eaea2
19 PezepBHblit ypok. O60011eHNE 110 TEME 1

«Bo3HUKHOBEHHE 1 Pa3BUTHC JXU3HU HaA
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3emie»

20 | Dxojorus Kak HayKa
21 | Cpenpl oOMTaHUS U SKOJIOTUYECKHE (PaKTOPHI h ttps]:slilr?f;j(;f)eo#?u]/_}%%\’iafec
AbuoTtndeckue axkTopsl. JJabopaTtopHas
pabota Ne 3. «Mopddonoruueckue
22 0COOEHHOCTH PAaCTCHHUI U3 Pa3HBIX MECT bubnuorexa [IOK
oburanusy». JlaboparopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieyca
bubnmnoreka HOK
23 | buorutieckue paxtopel https://m.edsoo.ru/%63eb348
DKOJIOTUYECKHE XaPAKTEPUCTUKH TOIYIISIHH.
o4 [IpakTnueckas pa60TavN9 2 «llogcuér
TUIOTHOCTH TIOMYJISIIIAKA Pa3HBIX BUJIOB
pacTeHuin»
25 | CoolmiecTBa OpraHu3MOB — OHMOIICHO3 h ttps?ﬁrr??égggﬁjégi b46a
26 | DKOJOTHYECKUE CUCTEMBI (IKOCHUCTEMBI) _BH6HHOTeKa LIOK
https://m.edso0.ru/863eb46a
| S e oo B 10K
skocuctem. CyKIieccus https://m.edso0.ru/863eb5fa
28 | [IpupoiHbIE SKOCUCTEMBI
29 | AHTPONOT€HHBIE YIKOCUCTEMBI
30 | buocdepa — rinobanbHas 3KocucTEMa 3eMIIU h ttpg%ﬁ?&?éiﬁ%&i bb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUSI OMOCHEPHI. bubmuorexa [IOK
YenosedecTBo B Orochepe 3emin https://m.edso0.ru/863ebd16
32 | UToroBasi KOHTpOJIbHas padoTa
33 | CocymiecTBOBaHHME NPUPOABI M YEJIOBEUECTBA _BH6HHOTeKa HOK
https://m.edsoo.ru/863ebale
34 0O6061menne Tembl «Coob11ecTBa 1

OKOJIOTHYCCKHE CUCTCMBI»

23



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MMPOBEPSAEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOT PAMMBI

10 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHMK O MECTE W POJIM OMOJOTMU B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-
HAayYHOH KapTHHBI MHpa U HayYHOTO MHPOBO33PEHUS; O BKJIA/IE POCCHUCKUX H
3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OWONOTHH; (DYHKIMOHAIBLHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl PeLICHUS )KU3HEHHBIX 33134

YMeHHue pacKpbIBaTh COJEp)KaHHE OWOJIOTHYECKUX TEPMHUHOB W TTOHSATHM:
JKU3Hb, KIIETKA, OpraHu3M; MeTaboim3M (0OMEH BeHIECTB M MPEBPAIICHHE
SHEPruu), TOMeocTa3 (CaMOperyisius), YpOBHEBas OpraHu3alds KHUBBIX
CHCTEM, CaMOBOCIIPOU3BEICHUE (penpoaykius), HACJICACTBCHHOCTD,
U3MEHYMBOCTH, POCT M Pa3BUTHE

YMeHue wu3naratb OUOJOTMYECKHME TeopHM (KJIETOYHas, XPOMOCOMHas,
MyTaunoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W1. BaBunoBa) u yuenus
(0 meHTpax MHOrooOpasusi W HPOUCXOXKACHUS KyIbTypHbIX pacteHuid H.I.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K )KUBBIM CHCTEMaM

YMmenue BJIAACTh MCTOAAMU HAYYHOI'O IIO3HAHUS B ouosioruu (H&6JIIOII€HI/I€ u
OIIMCAHUC KUBBLIX CHCTCM, IIPOLCCCOB U HBHGHHﬁ; OpraHus3anus U IIPOBCACHUC
OMOJIOrTYECKOro OKCIICPUMCHTA, BBIIBHKCHUC TUIIOTE3bI, BBISABJICHUC
3aBUCUMOCTHU MCKAY HUCCICAYCMBbIMH BCIUYNHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YIbTATOB, UCIIOJB30BAHHBIX HAYUYHBIX HOHSITI/If/'I, Teopnﬁ " 3aKOHOB; YMCHUC
ACJIaTh BBIBOAbBI HA OCHOBAHUHU IMOJTYYCHHBIX peBy.HBTaTOB)

YMeHHe BBIICIATh CYILIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT H
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB; OCOOCHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS SHEPTUH B KIIETKE, (OTOCHHTE3A,
TUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTEe3a, MUTO03a, Meilo3a,
OINIOAOTBOPCHUSA, PAa3MHOXCHHUA, HWHAUBHUAYAJIBHOI'O pPAa3BUTHA OpraHu3Ma
(oHTOTCHE3)

YMeHHe NpUMEHSATh MOJyYeHHbIe 3HAHUS JUIsl OOBSICHEHUS OMOJOTMUYECKHX
IIPOLIECCOB M SIBJICHUH, VIS IPUHATHUS NPAKTUYECKHUX PEIICHUM B TIOBCEHEBHON
KHU3HU B IEIAX oOecrieueHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBbS
OKpYXaloIIUX JIoAeH, COOJIOJeHUs] HOPM TPAaMOTHOTO IIOBEJIEHUS B
OKpY’Kalollel MpUPOJHON cpesie; MOHUMaHNe He0OXOAMMOCTH MCIOIb30BaHUS
JIOCTYDKCHUN COBPEMEHHOM OMOJOTMH M OMOTEXHOJOTHUW ISl PaliOHAIBHOTO
IIPUPOJOINIOIB30BAHNS

YMeHue pemarb DJIEMEHTApHbIE TIEHETUYECKHE 3aJayd  Ha MOHO- U
TUTHOPHUIHOE CKpEeUIMBaHUE, CLEIJICHHOE HAacleOBaHUE; COCTaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIUBAHUS JIJIS TIPEJICKA3aHUs HACIeIOBAaHUS IPU3HAKOB Y
OpraHU3MOB

YMeHue BBINONHATH JAa0OpaTOpHbIE M TpaKTUYECKHe padoThl, COOIIOAATh
npaBuiia Ipu paboTe ¢ yueOHbBIM U JIaOOPaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTHUECKH OLEHUBaTh M  HMHTEPHPETUPOBATH  HMH(OPMALIKIO
OMOJIOTUYECKOTO COJNIEpKaHUs, BKIIOYAIONIYIO TICEBIAOHAYYHBIC 3HAHUS U3
paznuuHbIX UcTOYHUKOB (CMU, HaydHO-TIONYJIIpHBIE MaTEepPHabl); STUUECKHE
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ACIICKTbl COBPECMEHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHUIINHE, OHMOTEXHOJIOTUH

10

11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

YMeHne co3aaBaTh COOCTBEHHBIE MMCHhbMEHHBIE M YCTHBIE COOOIIEHUsI, 00001ast
OMOJOTUYECKYI0 HMHPOPMAIUI0 H3 HECKOJBKUX HMCTOYHHKOB, TPaMOTHO
MCII0JIb30BaTh OHATUHHBIN armapar OuoJIOruu

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

CdopMupoBaHHOCTH 3HAHUK O MECTE€ M POJU OWOJIOTHH B CHCTEME HAYyYHOTO
3HAHMS ECTECTBEHHBIX HAayK, B (DOPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHUS; O BKIIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTUE Ouosnoruu; (yHKIMOHATHHOM
IPaMOTHOCTH YEJIOBEKA JJIsl pEIICHUS )KU3HEHHBIX 3a7a4

YMeHne packpblBaTh COJEpKaHHE OMOJOTUYECKUX TEPMHUHOB U TMOHSATUN: BUI,
HOMYJISIKS, TeHO(MOHI, BOJIIOLHUS, JBIXKYIIME CWIbI ((haKTOpPBI) 3BOJIOIHH,
IpUCNOoCcO0JICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, SKOJIOTHYECKHE (haKTOPHI,
9KOCHCTEMa, TPOJYIEHThl, KOHCYMEHTBI, PEIyLIEHThl, LENU IUTAHHUS,
IKOJIOTHYECKasl TUpaMHuIa, OMOTeoneHo3, obrnochepa

YMmeHue uznarath Ouosiorudeckue Teopun (3Bonmonnonnas teopust U. lapsuna,
CUHTCTHYECKAsI TEOPHS IBOJIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aPOIBIIIECBOTO
cxozactBa K.M. Bapa, yepenoBanus riIaBHBIX HANPaBICHUN M MyTEH BOJIIOLUU
A.H. CesepuoBa, yuenus o Ouochepe B.M. Bepnamckoro), ompenensith
TPaHUIIbI UX MPUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BNaieTh METOJaMM HAy4HOTO TMO3HaHUS B OMOJOrMM (HaOMIOJeHHE U
OIMCAHUE KUBBIX CHCTEM, IPOLECCOB U SBJICHUW; OPraHU3alus U MPOBEICHUE
OMOJIOTHYECKOTO  SKCIIEPUMEHTa,  BBIABM)KEHHE  TMIIOTE3bl;  BBISBJICHUE
3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSCHEHHE MOTYyYEHHBIX
pe3ynbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX IMOHATHUH, TEOPUM U 3aKOHOB; YMEHUE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU OJYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBICNATh CYIICCTBEHHBIC TIPH3HAKA CTPOCHUS OWMOJIOTHYECKUX
O00BEKTOB: BHUOB, MOMYIALNUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYILEHTOB,
OMOreoLeHO30B U JKOCHCTEM; OCOOEHHOCTH MPOLECCOB HACJIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHus,
MIPUCITIOCOOJICHHOCTH OPTraHW3MOB, JCHCTBHS JKOJOTHYECKUX (DaKTOPOB Ha
OpraHW3MBI, TEpEHOCAa BEIMIECTB M IMOTOKAa OJHEPrUU B DKOCHCTEMAX,
AHTPONIOTEHHBIX M3MCHEHHI B DKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHue NpPUMEHATh IMOJIyuYeHHbIE 3HAHUS Ui OOBSCHEHHUS OHOJIOIMYECKHX
IIPOLIECCOB M SIBJICHUH, I MPUHATHS IPAKTUYECKUX PEIICHUI B IIOBCETHEBHOU
KHU3HU B IEIAX oOecrieueHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBbS
OKpYXaloIMUX JroAei, CcOOMI0JeHNs HOpPM TPAaMOTHOTO IIOBEJIEHUS B
OKpY’Karolle MpUPOJHOHN cpesie; MOHUMaHNe He0OXOAMMOCTH MCIOIb30BaHUS
JOCTH>KEHU I COBPEMEHHOM OouoI0ruu JUIS palMOHAIBLHOTO
IIPUPOJOINIOIB30BAHNS

YMeHue pemarb 3JeMEHTapHble OMOJOTHYECKHE 33Jayd, COCTaBISATH CXEMBI
MEPEeHOCa BEIIECTB M SHEPTUH B HIKOCUCTEMAX (LIETIH MUTAHMUS])

YMeHue BBINOJNHATH JTAOOpAaTOpPHBIE M NPAKTUYECKHE paboThl, COOIIOAATH
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npaBujIa Mpu padboTe ¢ y4eOHBIM U JIA0OPAaTOPHBIM 00OPYIOBAHHEM

YMeHue KpUTHUECKH OLEHMBaTh M  HMHTEPHPETUPOBATH  HMHOOPMALUIO
OMOJIOTMYECKOTO COJEPKAHMS, BKJIOYAIONIYIO IICEBJIOHAYYHbIC 3HAHUS U3

9 pa3auuHbiX  uMcTouyHukoB  (CMMU,  Hay4yHO-IONYJSpHBIE  MaTepUalbl);
paccMmaTtpuBaTrh TJIO0ATBHBIE HSKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(hOpMHUPOBATH 1O OTHOLICHHIO K HUM COOCTBEHHYIO TTO3HUITHIO
YMeHue co3aaBaTh COOCTBEHHBIE TMCbMEHHBIC H YCTHBIE COOOIIEHUs, 00001Ias

10 OMOJIOTUYECKYI0O HMH(POPMAIUI0 H3 HECKOJBKUX HMCTOYHHKOB, TPaMOTHO

HCITOJIH30BaTh MOHATUMHBIN alrrapar OHOJIOrHHU
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IMPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorusa xax HayKa

11

1.2

buonorus — Hayka o xuBOW npupoje. Poiap Ouonornu B pOpMHUPOBaHUHM COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. CucremMa OMOJOTHIECKIX HAYK

MeTo/1bI TO3HAHUS KUBOM IPUPOIBI (HAOTIOCHHE, SKCIIEPUMEHT, OITUCAHKE, H3MEPEHUE,
KJ1accuuKanmsi, MOJIEITMPOBAHNUE, CTATUCTHYECKAsT 00pabOTKa JaHHBIX )

2

’KuBble cucTeMbl U UX OopraHu3alnus

2.1

JXKussie cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydenus ouosioruu. CBoiicTBa GnocucreM
U UX pa3zHooOpasue

2.2
3

3.1

3.2

3.3

3.4

YpoBHM  opraHuM3auuMud  OMOCUCTEM:  MOJEKYISPHO-TEHETUYECKUH,  KJIETOYHBIH,
OpraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnoC(epHBIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUN COCTaB KJIIETKH. XUMHYECKHUE JIEMEHTEI: MAaKpOJIJIEMEHTHI,
MUKpO3JeMeHThl. Bona u MuHepanbHble BeniecTBa. DyHKUHUM BOABI U MHHEPAIBHBIX
BemiecTB B kiieTke. [lognepxanne ocMOTHYECKOTO OallaHca

benxu. CocraB u crpoeHue 0enKoB. AMUHOKHCIOTH — MOHOMEpHI OekoB. HezameHnnmMeble
U 3aMEHHUMbIE aMUHOKHUCIOThl. AMUHOKHUCIOTHBIA COCTaB. YPOBHM CTPYKTYpPhI OEITKOBON
MOJICKYJbl  (TIEpBUYHAs, BTOPWUYHAs, TPETHYHAs W UYETBEPTHUYHAS  CTPYKTYpa).
Xumuueckue cBoiicTa 6enkoB. buosnornyeckue GyHKIUN OEIKOB.

®epMeHTHl — Ouosiornyeckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas cnenuduuHocts. Kodepmentsl. Burtamuubl. Otauuus ¢epmMeHTOB OT
HEOpPraHMYECKUX KaTaJln3aTopoB

VYrieBobl: MOHOCaXapuasl (TITFOKO3a, pu003a U J1e30KCUprd03a), nucaxapuasl (caxaposa,
JIAKTO3a) U MOJMcaxapuipl (KpaxMall, TJTUKOTeH, LeUToi03a). buonornyeckue yHkimu
YTJI€BOJIOB.

Jlununael: TpUrIMLEPUAbI, cTepounbl, Qochomunuasl. I'mapodunbHO-THIPOGOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuun nunuaoB. CpaBHEHHE YIII€BOAOB, OEIKOB U JIMIKOB
KaK UCTOYHHKOB DHEPTUU

Hyxkneunoseie kucnotel: JJHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIJIOT.
Crpoenue u ¢pynkuun JITHK. Ctpoenue u pynkuuu PHK. AT®: crpoenue u pyHkuuu

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Metoast HU3YUCHUS KIICTOK

3.6

3.7

3.8

Knerka kak 1enoctHas xuBas cucrema. OOmre Npu3Haky KJIETOK: 3aMKHYTasi HapyKHasi
MeMOpaHa, mosekyisl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka

Tunsl kieTok: »sykapuoThyeckas M Hpokapuotudeckas. OcoOEHHOCTH CTPOEHHUS
npokapuoTuyeckon kinetku. Knerounas crenka Oakrepuil. CTpoeHHe 3YKapHOTHUECKON
KJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTE€HKAa, TJMKOKAJIUKC, MX (YHKIIHU.
[TnazmaTtuyeckass memOpaHa, e€ cBoiicTBa M ¢yHKkuuu. Llutomnasma m e€ opraHoupbl.
OnHomeMOpaHHBIE OpraHoWJbl KJIETKU: SHAormazmarudeckas cerb (OIIC), anmapar
INonbmxu, mu3zocomsl. [1oyaBTOHOMHBIE OpraHOMAB! KJIETKH: MUTOXOHIPUH, IUIACTH]BL.
[IpoucxoxxaeHrne MUTOXOHAPUN M TacTHA. Buapl miactua. HememMOpaHHbIE OpraHOWIBI
KJIETKA: pPUOOCOMBI, KJIETOYHBIM IIEHTP, PECHUYKH, JKI'YTUKUA. DYHKIUH OpPraHOUIOB
KJIETKH. BKirroueHus

3.9

Snpo — perynsaTopHbli eHTp KieTku. CTpoeHue sapa: saepHas 000J04Ka, Kapuoriazma,
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XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BEILIECTB B KJIETKE

H(PI?)HCI[CSITGJ'IBHOCTB KIICTKHU

4.1

4.2

O6men BemiecTB, WM MeTabomu3M. AccumMwisiius (TUlacTHYeCKUii  OOMEH) U
TUCCUMIJISALIUS  (QHEPTeTUYECKU OOMEH) — JIBeé CTOPOHBI EIUHOr0 Ipoliecca
Merabosm3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIH U reTepoTpodHbId. Poib
(hepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KIIETKE

dorocunate3. CBeroBas u TeMHOBas (a3pl (oTocuHTe3a. Peakumu QorocuHTE3A.
OddexTuBHoCcTh hoTOCcUHTE3a. 3HaUeHUE (HOTOCHHTE3a NI KU3HU Ha 3emuie. BuusHue
yciaoBUl cpeapl Ha (DOTOCHMHTE3 M CHOCOOBI MOBBIIMICHUS €r0 IMPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHIA.

XeMocuHTE3. XEMOCHHTE3UPYIOIINE OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JUIsl KM3HU Ha
3emuiie

4.3

DHepreTudeckuii OOMEH B  KiIeTKe. PaciieruieHue  BemIeCTB, BBUICICHHE H
aKKyMYyJIMPOBaHHUE SHEPTrUU B KIETKE. OTambl JHEPreTHYecKOro oOMeHa. [ mKonus.
bpoxxenne wm ero Buabl. KucIopomHOe OKHCICHHE, WIM KICTOYHOE JIbIXaHUE.
O PeKTUBHOCTD IHEPTETHUECKOT0 OOMEHa

4.4

4.5

5.1

5.2

5.3

5.4

Peaknun marpuuHoro cunre3a. ['eHernueckas wuHpopmanus u JHK. Peammzanus
TCHEeTHYeCKOW WH(pOpManmuu B KIETKe. [eHeTHYecKHMii KO H €ero CBOMCTBA.
Tpanckpunuus — wmatpuunbli cuHTe3 PHK. TpaHcnmsaums — OuocuHTe3 Oenka.
KomupoBanue amuHokucinot. Poss pubocom B 6GnocunTe3e Oenka

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Hcropust otkpeiTus BupycoB (J.U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATENIbHOCTH BUpYCOB. baktepuodaru.
bosiesHn pacreHuid, JKHBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMbIE BUpycamu. Bupyc
ummyHonepunura yenoBeka (BUY) — BozOoyaurens CIIMHda. IIpodunaxtuxa
pacnpocTpaHeHUs] BUPYCHBIX 3a001€BaHUI

Pa3sMHOKEeHME M HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Knerounslii 1uKi, WIM KU3HEHHBIM UK kiaeTku. MHTepdasza m mwuros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Perumkauus — peakius marpuuHoro cuHresa JIHK.
Crtpoenue xpomMocoM. XpOMOCOMHBIM HA0Op — KapUOTHUTI. JIUIITOMIHBIA U TaljIOWIHBIN
XpOMOCOMHBIE HaOOphl. Xpomatuisl. LlUTONOrMYecKne OCHOBBI Pa3MHOXKEHHUS H
VHJIMBHUIYaJIBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne xnetkn — muro3. Cragum muto3a. IIpouecchl, mpoucxoadiue Ha pasHbIX
CTaJuIX MUTO3a. BMOJIOrHYecKnii CMBICT MUTO3a

@opMbl  pa3sMHOXKEHHUS OpraHu3sMoB: Oecrooe U mojoBoe. Buasl Oecrnosioro
pa3MHOXKEHHUS:  JIeJICHHe  HaJBOE€, I[IOYKOBAHME OJIHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VICKyccTBEHHOE KJIOHUpPOBaHHE
OpPraHU3MOB, €r0 3HaUY€HHE VIS CeIEKLIUU

ITonoBoe pa3zMHOXkEHHE, €r0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragun meioza. Ilponeccsl, npoucxonduie Ha cragusax Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyecknii cMbICa U 3HaYEHUE MEN03a

['ameTorenes — mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK Y KHBOTHBIX. [10JI0BBIE JKeTe3bl:
CeMeHHHKH U su4yHuKkH. OOpa3oBaHHEe © pa3BUTHE TMOJIOBBIX KIETOK — TaMeT
(cmepmaro3oug, SIMIEKIETKAa) — crepMaroreHe3 M ooreHe3. OCOOCHHOCTH CTPOEHUS
STMIIEKJIETOK U criepMaTo3ouoB. OmnogorBopenue. [laprenorenes

5.5

NunuBuayanpHoe pasButHe (OHTOreHe3). DMOpHOHambHOE pa3BUTHE (IMOpHOTEHE3).
Otarnbl SMOPUOHATHPHOTO PA3BUTHS Y TIO3BOHOYHBIX KHBOTHBIX: IPOOJICHNE, TacTPYIISIIHS,
opranorenes. I[locToMOpuoHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHAILHOTO Pa3BHUTHUS:
npsiMoe, HempsiMoe (MTMYrHOYHOE). BimstHue cpenbl Ha pa3BUTHE OPraHU3MOB; (haKTOPHI,
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CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.
Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHMS: CTPOCHUE CEMEHU, CTauu
pa3BUTHUS

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

6.2

[Ipeamer u 3amaum reHeTuku. Vcropusi pa3BuUTHs TIeHETHMKU. Bkiag poccuickux U
3apyO0eKHBIX YUEHBIX B PA3BUTUE T'CHETUKH. METOABI T€HETHKHU (THUOPHIOIIOTUYECKUH,
LUUTOTEHETUYECKUM, MOJEKYyIspHO-TeHeTndeckuil). OCHOBHbIE T'€HETHYECKHUE MOHSATHS.
['eHeTnueckas cMMBOJIMKA, UCIIOJIB3YEMAs B CXEMAX CKPELIMBAHUI

3aKOHOMEPHOCTH  HACJICJIOBaHWsI  NPHU3HAKOB, YyCTaHOBIEHHbe [. Menzaenewm.
MOHOTHOPHIHOE CKpeUIMBaHUE. 3aKOH €IUHO00pa3us TMOPHUIOB IIEPBOIO IOKOJCHHUS.
[IpaBwio mOMUHHPOBAHUS. 3aKOH PACHISIUICHUS NMPHU3HAKOB. [ MMOTE3a YMCTOTHI ramer.
[ToyiHOE M HEMOJIHOE IOMHUHHPOBAHHE.

JurubpugHoe  cKpeuMBaHUE. 3aKOH HE3aBHCHMOTO  HACJICIOBaHUS  MPH3HAKOB.
[{uToreHeTHYECKUE  OCHOBBI ~ JUTHOPUJHOTO  CKpEUIMBAaHUA.  AHaIW3MpPYHOIICe
CKpemuBaHue. VCroib30BaHWE AaHATM3UPYIOMIETO CKPEIIMBAHHS IS ONPEICIICHUS
FEeHOTHIIa 0CO0OHU

6.3

6.4

CuemieHHOe HacieloBaHWe npu3HakoB. Pabora T. Moprana mno CremIEHHOMY
HACJIeZIOBAaHUIO TEHOB. HapyleHue CLEIIeHHs T€HOB B pe3yjbTare KpPOCCHHIOBEpA.
XpoMOCOMHas TeOpHsI HAaCIIeICTBEHHOCTH. | eHeTHYeCKHe KapThl.

['enernka mona. XpoMOCOMHOE OIPE/ICIICHHE 10J1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U TeTepOraMeTHbIE OpraHu3Mbl. HacinenoBanue nmpu3HAKOB, CIETUIEHHBIX
C HOJIOM

N3meHunBoCTb. BuIbl M3MEHUYMBOCTH: HEHACIECACTBEHHAs W HacileACTBeHHas. Pounb
cpeapl B HEHACIEICTBEHHONW WM3MEHUYMBOCTH. XapaKTEpUCTHKA MOAU(DUKAITMOHHON
M3MEHYMBOCTH. BaprnanmoHHbli psl U BapuallMOHHas KpuBas. Hopma peaknuu npusHaka.
KonnuecTBeHHblE M KaueCTBEHHbIE NPU3HAKM M UX HopMa peakuuu. CBoicTBa
MOJIU(UKAITMOHHON N3MEHYMBOCTH

6.5

HacnencrBeHHas, Wiy TeHOTHIINYESCKAs, K3MECHYUBOCTh. KOMOMHATHBHAS M3MEHYHMBOCTb.
Meii0o3 ¥ MOJOBOM Mpolecc — OCHOBA KOMOMHATHUBHOW M3MEHYMBOCTU. MyTalMoOHHAs
n3MeHuuBOCTh. Kiaccudukarus Mmytanuii: reHHbIe XpOMOCOMHEBIE, TeHOMHbIE. YacToTa u
NpUYUHBL  MyTanui. Myrtarennbie (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSJOB B
HaclneacTBeHHo# n3MeHnunBoctu H.M. BaBuioBa

6.6

7.1

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/BI T€HETUKH YEJIOBEKA:
TEeHEATOTUYECKUM, OJIM3HEIOBBIN, MUTOT€HETUYSCKUNA, OMOXUMHUUYECKHUH, MOJEKYISPHO-
reHeTuyeckuii. COBpeMEHHOE ONpeIeieHNEe FeHOTUIA: TOJIHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMpOBaHUEe, B ToM uucie ¢ nomombto [Il[P-ananu3za. HacnencrBennsbie
3a0o/eBaHUs  4YeNOBEKa: TEHHble  OoNle3HH, OOJEe3HH C  HACJIEICTBEHHOU
MPEAPACIIONOKEHHOCTRI0, XpPOMOCOMHBIE OoJne3Hn. CoMaThyecknue W TEeHEpaTHBHBIC
mytanuu. [TpuHIMIEI 310pOBOrO 00pa3a )KU3HU, TUATHOCTUKH, MPOPUITAKTHKI U JICUCHHUSI
TEHETHYECKUX  Oosie3Hel. MeauKOo-TeHETHYeCKOe KOHCYJIbTUPOBAHHE. 3HAYCHHE
MEIUIIMHCKOW TEHEeTUKHM B MPENOTBPAIICHUH W JICYCHUU TEHETHYECKHX 3a00JIeBaHHA
YyeJoBeKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkuus Kak HayKa U Mpouecc. 3apoKICHUE CENeKIMU U JoMecTukanusa. Yuenue H.U.
BaBuiioBa o 1ieHTpax MPOUCXOKIACHHUSI U MHOTOOOpasusi KyIbTYPHBIX pacTeHui. L{eHTpsl
HpOI/ICXO)KI[CHI/ISI JOMAaIlIHUX KUBOTHBIX. COpT, Hopona, mramMmm

7.2

CoBpeMeHHbIE METOABI CeNEeKIMU. MaccoBbI M WHAMBUAYAJIbHBIH OTOOPHI B CEIEKIIMU
pacteHMd W KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOPOICTBEHHOE CKpEIIMBAHHE —
uHOpuauHT. Yncras nuausa. CKpeulMBaHWE YUCTHIX JUHMHA. ['ereposuc, nim rubpuaHas
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cuna. HeponcrBeHHoe ckpemuBanue — ayroOpuawHr. OtnanéHHas rudpuausanus u eé
ycnexu. MICKycCTBEHHBI MyTareHe3 M MoJIy4eHUe MOMUILUIONI0B. JIOCTHKEHUS CENeKIIUN
pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

11 KUIIACC

Koxa

11

buorexHonoruss Kak OTpacilb IPOU3BOACTBA. ['€HHas MHXKEHEpUsA. OTalbl CO3INAHMS
pexombunanTHoU JIHK u Tpancrennsix opranusmoB. Kierounas umkenepus. Knerounsie
KYJIBTYPBI. MukpokIoHaIbHOE pa3MHOXKEHHE pacTeHHH. Kionuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB. OKOJOTMYECKHE U
sTryeckue mpobdiaemsl. 'MO — reHeTnyecku MOIU(PUIIMPOBAHHBIE OPTaHU3MbI

IIpoBepsieMblii 31€eMEHT COEPKAHUSA
DBOJIOLMOHHAS OUOIOTUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa HBononuu. [laneoHTonornveckue: MOCIEIOBATENFHOCTD OSBICHUS
BHUJIOB B ITaJICOHTOJIOTMYCCKOM JICTOMUCH, IepexoaHbie (opmbl. buoreorpadudeckue:
CXOACTBO M paznuuue ¢ayH U (JIop MaTEPUKOB U OCTPOBOB. IMOPUOIIOTHYECKUE:
CXOACTBA W pasjindyud 3M6pI/IOHOB Pa3HbIX BHUIAOB ITO3BOHOYHBLIX. CpaBHI/ITeHBHO-
AHATOMHYECKHE: TOMOJIOTMYHbBIC, AHAJOTHYHBIC, PYIUMEHTAPHBIC OPTaHbl, ATABHU3MBI.
MonekynsipHO-OMOXUMHUYIECKHUE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX
MeTa0OJMYECKUX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomonmonHas teopus Y. Jlapeuna. Ilpennocbulku BO3ZHUKHOBEHHUS JapBUHU3MA.
JIBIKyIlIMEe CHJIBI 3BOJIIOLMHU BHJIOB MO JlapBUHY (M30BITOYHOE pa3MHOMKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAs N3MEHUYMBOCTh, 00ph0a 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckas Teopust 3Boironuu (CTD) u ocCHOBHBIE €€ MONI0KEHHUS. MHUKPOIBOIOLIHS.
[Tonynsmus Kak eIMHAUIA BUAA U SBOJTIOUN

JBuxymue cuiibl (pakTopbl) SBONIONUN BUIOB B MpHUpoAe. MyTallMOHHBIA Mpolecc U
KOMOMHATHBHAs M3MEHUYMBOCTb. [lomynsimoHHble BOJMIHBI U apei¢ reHoB. M3omsuusa u
murpanus. EctecTBeHHBI 0TOOp — HampaBisoomuil ¢akrtop sBomonun. Dopmel
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTatr 3Bojtouuu. [Ipumeps! nmpucnocoOaeHui
y OpraHu3MoB. ApoMopd03bl U UIM0AAANITALUH.

Bun u Bunoo6pasosanue. Kpurepum Buna. OcHOBHbIE (GOpPMBI BHI000pPa30BAHUS:
reorpauuecKkoe, IKOJIOrHUECKOe

1.5

2.1

MaxkposBomrorusi. GopMbl dBoNMONHK: (DUIETHUECKAs, NUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIMHI

Bo3HUKHOBEHME M pa3BUTHE KU3HU HA 3eMIIe

JloHay4dHbIE TPECTABICHUS O 3apOKIEHUM *XU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KU3HM  Ha  3emusie:  abWoreHe3 W TaHCHEpPMHUSA.  XUMHYECKas  IBOJIOIHA.
OKCIIEpUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOM »HBoiouuu. HauvanpHble dTansl
ouonornueckor sBomouuu. ['mnoreza PHK-mwupa. IlepBble kileTKM W UX 3BOJIIOLMSL.
@opMHUPOBAHUE OCHOBHBIX TPYIIII )KUBBIX OPraHU3MOB

2.2

PasButne >xu3HM Ha 3emie mno 3pam u nepuojam. Karapxeil. Apxelickag Hu
npotepo3oiickas 3pbl. [laneo3oiickas spa U €€ Mmepuoabl: KEMOPHUICKUHN, OpJOBUKCKUH,
CUJIIypUHCKHM, JEBOHCKMM, KAMEHHOYIOJBHBIM, IepMCKUil. Me3o30lickas 3pa u €€
MEPUOJIbI: TPUACOBBIN, FOPCKU, METOBOM.

KaiiHo30lickass 3pa U €€ Nepuoibl: IAJICOrCHOBBIM, HEOT€HOBBIM, AHTPOIOTECHOBBIN.
XapakTepuCcTUKa KIUMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl JBOJIIOLMH
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PaCTUTEIBHOTO W KUBOTHOTO MHUpPa. ApoMoph03bl Y pacTeHHUI U KUBOTHBIX. [losiBeHME,
pacuBeT U BEIMUPAHUE IPYIII JKUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKoro Mupa Kak OTpa)keHue 3BoJonrd. OCHOBHBIE CUCTEMATHUUYECKUE
IpYMIbl OPraHU3MOB

2.4

2.5

DOBOJIIOLIMS  4YeJIOBEKA. AHTpPONOJIOTMS Kak Hayka. Pa3BuTuhe mpencTaBieHUd O
MPOUCXOKACHUM 4eloBeKa. MeTo/ibl u3yueHus aHTpororeHe3a. CXOACTBa M paziuyus
yeJIoBeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOIOKEHHUE YETI0BEKA.

IBwkymme cwibl  (dakTopbl) aHTpornoreHe3a. HacnencTBeHHas W3MEHYUBOCTh H
€CTeCTBeHHBIH 0TOOp. OOmecTBeHHBIM 00pa3 KU3HM, HW3TOTOBICHHUE OPYAMHA TpyIa,
MBIIUICHUE, PEUb

OCHOBHBIE CTaJMd W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMHUTEKH, UEIOBEK yMelblil,
UYenosek npsmoxonsmuii, YemoBek HeaHnepTainbckuid, YenoBek pasymubii. Haxonku
HCKOMAEMBIX OCTAHKOB, BpEMs CYIIECTBOBAHHS, OO0JACTh PACIPOCTPAHCHHS, OO0BEM
TOJIOBHOTO M0O3ra, 00pa3 >KU3HH, OPYAUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: eBporeouaHas (eBpasuiickas), HETpo-
aBcTpayionHas (PKBAaTOpHabHAs), MOHTOJIOMAHAS (a3uMaTCKO-aMepUKaHCKas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTAaBUTENICH UYEIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMUS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyXKaromias cpeaa

3.1

Okosorusi Kak Hayka. 3aJaud W pas3fiedbl dKOJOTMU. MeTolbl 3KOJIOTHYECKUX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33peHue. Cpelibl 0OUTaHHUsA OPraHU3MOB: BOJHAs,
Ha3eMHO-BO3/1yllIHasl, TIOYBEHHAsl, BHYTPUOPraHU3MEHHAas

3.2

3.3

3.4

Okonoruueckue Qakropsl. Kiaccupukanus skojgorudeckux (pakTopoB: abUOTHUECKHE,
OMOTHYECKHE U aHTpoNoreHHbIe. J(elicTBHE IKOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI

AOuoTtndeckue  (akTOphl:  CBET, TEMIlepaTypa, BIAKHOCTb.  DOTONEPUOAU3M.
[IpucnocoOneHust opraHu3MoOB K JEeHCTBUIO abuothyeckux (axtopoB. buonormdeckue
PUTMBI

buotuueckue ¢daktopel. Buasl OHMOTHYECKMX  B3aUMOJEHCTBMM:  KOHKYPEHIIHUS,
XUIIHUYECTBO, Mapa3uTusM, MYTYaJu3M, KOMMEHCAIIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIU3M, HEUTpanu3M. 3HAUCHHE OMOTHYECKUX B3aUMOJCHCTBUI
JUISL CYIIECTBOBAHUS OPTaHU3MOB B IMIPUPOJIHBIX COOOIIECTBAX

3.5

ODKOJIOTHYECKHUE XaPAKTCPUCTUKU TTOIMYJISAINH. OcHOBHBIE TOKa3aTelnu MOMyJIAIHNU:
YHUCIEHHOCTb, IJIOTHOCTb, POXKIA€MOCTb, CMEPTHOCTb, MPUPOCT, MUTpauus. JnHamMuKa
YUCJIEHHOCTH MONMYJISALNU U €€ PEeryIsalus

Coo0miecTBa M 9KOJIOTHYECKHE CHCTEMBI

CooOmiectBo  opranu3smoB —  OuoneHo3. CrTpykTypsl — OHOLIeHO3a:  BUOBAsd,
IIPOCTpaHCTBEHHas!, Tpoduueckas (muieBast). Buabl-noMmuHanTel. CBsi3u B OMOIIEHO3€

4.2

4.3

Okonorndyeckue cucreMbl (3kocuctembl). IlonsTHe 00 sKocHcTeMe M OHOTrEOICHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOJYLEHThl, KOHCYMEHTbI, PEAYyLEHTHI.
KpyroBopot BeImecTB U MOTOK 3HEPruu B 3kocucreMe. Tpoduueckue (MUIIeBbIe) YPOBHU
skocucteMbl. [TumeBsle nenu u cetu. OCHOBHBIE MOKa3aTeld 3KOCHUCTEMBI: Onomacca,
MPOAYKIHUS. DKOJOTHUECKUE MUPAMUIBL: TPOAYKIUH, YUCIEHHOCTH, Onomaccsl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYIIsiMsl, pazButue. Cykieccus

[IpupomHbIE 3KOCHUCTEMBI. ODKOCHUCTEMBI O3€p M peK. OKOCHCTEMAa XBOWHOIO HWIIU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOO3KOCUCTEMBI. buosornueckoe u
XO03ICTBEHHOE 3HAUYCHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak ¢GakTop yCTOMUMBOCTH 3KOcHCTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie
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VYuenue B.UM. Bepuanckoro o Omocdepe. I'panunibl, coctaB U CTpyKTypa OHOCHEpHI.
Kusoe BemectBo u ero ¢yaknun. OcoOeHHOCTH Ouocdepsl Kak TI00aTbHON

4.4 AKOCHCTEeMBI. /lnHaMHuueckoe paBHOBeCHE W oOpaTHas CBs3b B Omocdepe. KpyroBoporsl
BEIIECTB M OMOTCOXMMHYECKHE ITUKIBI JJIEMEHTOB (yriepojaa, a30Ta). 30HAIBHOCTH
ouocdepbl. OCHOBHBIC OMOMBI CYIITH
UYenoseuecTBo B Onochepe 3emiid. AHTpOnoreHHbie n3MeHeHus B onocdepe. ['modabHbIC

45 9KOJIOTUYECKUE TPOOITEMBI.

OcHOBa palMOHAJIBHOTO YINPABICHUS NPUPOAHBIMM PECYpPCaMU M HMX HCIIOJIB30BAHHUE.
JlocTmkeHust OMOJIOTHH U OXpaHa MPUPOIbI
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