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HOACHUMTEJIBHASA 3AIITMCKA

Pabouas mporpamma yueOHoro mpenmera "buonorus" (0a3oBblii ypoBeHb) (IpeaMeTHas
obnacte "EcTecTBeHHO-HAay4HbIE MpEaMEThI") (anee COOTBETCTBEHHO — pabodas mporpamma Mo
Ouonorum, Ouonorusi) pa3paboTaHa Ha OCHOBE TPEOOBAaHUU K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHONM MPOrpaMMBbl CpPeHEro 001ero oopasoBanus, npencrasieHHsix B ®I'OC COO, ¢
yueroM ¢enepainbHoi pabdoueit mporpammbsl BocnuTanus, ®I'OC CIIO ¢ yuetrom mnomxydaemoi
crienpanbHoCcTH: 54.02.01 [qu3zaitn (1o orpacisim), 49.02.02 AnantuBHas ¢puzndeckas KyiabTypa.

[Tpu pa3pabotke paboueil MporpaMMbl MO OMOJIOTHH TEOPETHUECKYIO0 OCHOBY ISl OTIpeeNIeHuUs
noaxonoB K (opMupoBaHHIO coiepkaHusi ydeOHoro mpenmera "buomorms"  coctaBuiM:
KoHIentyaiabHbie ToJiokeHHsT PIOC COO o B3aUMOOOYCIOBICHHOCTH IEJICH, COICPKaHMSI,
pe3yJIbTaTOB O0Y4YCHHS U TPEOOBAHMI K YPOBHIO MOJTOTOBKHA O0YYAIOIINXCS, TTOJIOKEHUS 00 00X
HEeNsIX U TPUHIUINAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOIIEero
obpa3oBanus B Poccuiickoii @eneparun, a TaKkKe MOJTOKESHHS O CIeIUPUKe OHMOIOTHH, €€ 3HAYCHHUH B
MO3HAHUM >KUBOU MPUPOABI U OOECIEUEHUU CYIIECTBOBaHMS dYeloBeueckoro obmiectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSAM OIpe/Ie]ICHbl OCHOBHBIC (DyHKIIMK pabodell mporpaMMBbl 10 OUOJIOTHH U €€

CTPYKTYpa.

PaGouass mporpamma 1o OWOJNIOTMH [aeT MpPEACTaBICHHE O IIeNsAX, 00 oOmel crpareruu
oOyueHHsI, BOCIIUTAHUS M Pa3BUTUS OOydYaIOUIMXCS cpeiacTBamu ydeOHoro mpeamera "buonorus",
orpenenser 00s3aTeIbHOe MPEIMETHOE COJCPKAHNE, €r0 CTPYKTYPY, paclpeieieHue Mo pa3ienaM u
TEMaM, IMOCJIEeNIOBATeIbHOCTh HM3YYCHHSI Y4YEeOHOTr0 Marepuania ¢ Y4eTOM MEKIPEIMETHBIX |
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH OOpPa30BATENBHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
obyuaromuxcsi. B pabodueit mnporpamMmme 10 OHMOJOTHH TaK)KE YUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM  JINYHOCTHBIM, METaNpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaMm OOyYCHHS B
(GhOpMHUpPOBaHMK OCHOBHBIX BHJIOB Y4YEOHO-TTO3HABATECIIBHOW JIEATEILHOCTH/YYeOHBIX JICHUCTBUI
00yYaromuxcst 0 OCBOSHHUIO CO/IEPKaHUs OMOJIOTHUECKOro 00pa3oBaHusl.

B paGoueii mporpamMmme mo OHMOJOTMH pealii30BaH MPUHLHUI MPEEMCTBEHHOCTH B H3yYEHUU
Ouonoruu, Omaromapss 4eMy B HEH IIpOCMaTpHUBAaeTCs HAINpPaBICHHOCTh Ha pa3BUTHE 3HAHUII,
CBA3aHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMSI, LIEHHOCTHBIX OpPHUEHTAIUil
JMYHOCTH, KOJOTUYECKOTO MBILIUICHUS, MPEICTaBICHUH O 30pPOBOM 00pasze XKHU3HH M OEpex HBIM
OTHOIIIEHWEM K  OKpyXawumed mnpupomHod cpene. I[lostomy Hapsagy ¢ HU3ydYeHUEM
00IIeONOIOTMUECKUX TEOPHH, a TakKe 3HAHWA O CTPOSHUM J>KHMBBIX CHCTEM pa3HOTO paHra M
CYIIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IMPOLIECCOB B pabouell mporpamme 1o OMOJIOTUHN YIEJIEHO
BHUMAaHHEC UCIIOJB30BAHUIO IMMOJTYYCHHBIX 3HAHUU B HOBCC,Z[HGBHOﬁ JKU3HU U pCIICHUS TPUKIIAIHBIX
3aja4, B TOM 4HcCle: MNpOoQUIAKTUKM HACIEACTBEHHbIX 3a00JeBaHMIl YeloBeKa, MEIUKO-
TEHETHYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHHS JKOJOTHYECKH IeJIeCOOOpa3HOTO TOBEICHUS B
OKpYXaIoIlell TPUPOIHON Cpele, aHaau3a BIUSHHUS XO3SWCTBEHHOW JIEATEIbHOCTH YEJIOBEKa Ha
COCTOSAAHUC MNPUPOAHBIX W HMCKYCCTBCHHBIX JKOCHCTCM. Ycunenue BHHUMaHUSI K HpHKHaHHOﬁ
HaIpaBJIEHHOCTH y4yeOHoro mpeamera "buosorus" mpoauKTOBaHO HEOOXOAMMOCTHIO OOecIeUeHUs
YCIOBHM JUIsl PEUICHUs OJHOM W3 aKTyalbHBIX 3a7ad OMOJOTMYECKOro O0pa3oBaHMs, KOTOpas
npennonaraetT (QoOpMUpOBaHUE Yy OOYy4aIOUIMXCA CIIOCOOHOCTH aJanTHPOBAThCS K HM3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «BUOJIOI'US»

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHMsS 3aHMMaeT BaxHoe MecTto. OH
oOecrieunBaeT (opMupoBaHHEe y OOyYarOIIMXCs MPEICTaBICHUH O HAyYHOH KapTUHE MHpa,
paciupsieT 1 0000IIaeT 3HAHUS O KUBOM MPHUPOJAE, €€ OTIUYMUTEIbHBIX MPU3HAKAX - YPOBHEBOM
OpraHu3alliil M DSBOJIOIMH, CO3JAeT YCJIOBUS JUIA: I[IO3HAHMUSA 3aKOHOB JKMBOM HpPUPOABI,
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dbopmupoBanus GyHKIIMOHATBEHOW IPaMOTHOCTH, HaBBIKOB 37J0POBOTO U Oe30macHoro obpasa >Ku3HH,
HKOJIOTHYECKOTO MBIIIUICHHUS, IICHHOCTHOTO OTHOIICHHMSI K )KHUBOM TPUPOJIE M YEITOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MMEET TaKXkKe Ui PELICHUs BOCIUTATEIbHBIX M Pa3BUBAIOLIMX
3alady  Cpe;aHero oO0mmero oOpa3oBaHUs, CoNHAIM3alMu oOydaromuxcs. H3ydenue Ouonmorun
o0OecrieuynBaeT yciaoBUs IS (POPMHUPOBAHUS  HMHTEIJICKTYalIbHbIX, KOMMYHHUKALIMOHHBIX H
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYpPbl, CHOCOOCTBYET MHTETpan OHOJIOTHMYECKUX
3HaHUU C TPEACTABICHUAMU M3 JAPYTHMX YYEOHBIX NPEAMETOB, B YaCTHOCTH, (U3UKH, XUMHUH U
reorpadun. HazBaHHble MonoXeHUs 0 NMpeaHa3HaueHnu yuyeOHoro npenmMera "buosnorus" cocraBuim
OCHOBY JUISI OIpeNeNeHUs] IMOAXOA0OB K OTOOpY M CTPYKTYPUPOBAaHHUIO €ro COJAEp)KaHus,
MIPEACTABICHHOTO B paboyeil mporpaMMe 1Mo OMOJIOTHUH.

Otb6op conepxkanusi yueOHoro mpenMera "buonorus" Ha 06a30BOM ypOBHE OCYIIECTBIECH C
MO3UIUI KYyJIBTYpOCOOOpPAa3HOTrO IMOJAX0Jla, B COOTBETCTBUU C KOTOPHIM OOYyYarolIuecs: JOKHBI
OCBOUTHb 3HAHUS M YMEHHMs, 3HAuUMMBble i1 (OpMHUpOBaHUS OOIIEH KYyJIbTYpHl, ONpPEIEISIONINe
MOBE/ICHNE YeJIOBEKa B OKpY’Kalollel NMPUPOAHON cpesie, BOCTpeOOBaHHBIE B MOBCEAHEBHON JKU3HU U
NpPaKTUYEeCKON aedarenbHOcTH. Ocoboe MecTo B 3TOW CHUCTeME 3HAHMN 3aHUMAlOT 3JIEMEHTHI
COJIEp’KaHusl, KOTOpbIE CIyXaT OCHOBOM i (OpMHUpPOBaHMS TPEACTABICHUH O COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTMHE MHpa M LEHHOCTHBIX OPHEHTAIMSX JMYHOCTH, CIIOCOOCTBYIOIUX
TyMaHHU3aluKd OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COAEpKaHHUS yueOHOro maTepuana B pabouell mporpamMme Mo OHOJIOTHUH
OCYIIIECTBIIEHO C YUYE€TOM IMPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIUYUTEIIBHBIX OCOOCHHOCTSIX JKUBOU
MIPUPOJIBI, O €€ YPOBHEBOW OpraHU3aIlUH U 3BOJIOIUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE Y4€OHOTO
npeameta "buonorus" BbIACIEHBI CIEMYIONIME COIepKaTebHbIe JTUHUHU: "buomorus kak Hayka.
Metonel nHaywyHoro mosHanus", "Kmerka kak Owuonormueckas cuctema", "Opranmsm Kak
ouonoruueckas cucrema", "CucremMa U MHOroodpasue OpraHuyeckoro Mupa', "DBOIOIUS KUBOU
npupobl", "OKOCUCTEMBI M IPUCYLIUE UM 3aKOHOMEPHOCTH .

HEJIX U3YUYEHUSA YYEBHOTI'O TIPEJMETA «bBUOJOI'US»

Lenp wu3yuenuss yueOHoro mnpeamera "buomorus" Ha 0a30BOM YpPOBHE - OBJIAJCHUE
00y4JarImUMUCS 3HAaHUSAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHU3alliu >KMBBIX CHCTEM pPa3HOTO
paHra M nmpuoOpeTeHne yMeHHH HMCIOJIb30BaTh ATU 3HAHUS JJIsl TPAMOTHBIX ACUCTBUI B OTHOIIEHUU
00BEKTOB >)KMBOW PUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHre 1enu u3ydeHus ydeOHoro mpeamera "buomorus" Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs peUIeHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHME OO0YYaIOIIMMKCS CHCTEMbl 3HAHMH O OMOJIOTMUECKUX TEOPUAX, YUCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIIUX OCHOBOH I (POPMHPOBAHUS MPEIICTABICHUHA O
€CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METO/aX Hay4HOTO MO3HaHUS, CTPOCHUH, MHOI000pa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allud, BbBIJAIOIIMXCS OTKPBITUIX U
COBPEMEHHBIX MCCIIEI0OBAaHUAX B OMOJIOTUH;

dbopMupoBaHHEe y OOYYarONIMXCS TIO3HABATCIbHBIX, HHTEIUICKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHalu3a JaHHBIX O MyTsIX pa3BUTHs B OMOJIOTUU HAYYHBIX B3TJISIOB, UACH
Y MOJXO0/I0OB K M3YUEHHIO )KUBBIX CHCTEM PA3HOTO YPOBHS OPTraHU3ALNY;

CTaHOBJIEHHE Yy oOOydyaromuxcs oOIed KynbTyphl, (PyHKIHMOHAIBHOM I'PaMOTHOCTH, Pa3BUTHE
YMEHUH OOBACHATH M OLICHUBATH SBICHHUS OKPY)KAIOIIETO MHpPA XKMBOW MPHUPOIBI HA OCHOBAHUHU
3HAHUM U OIBITA, MOJYYEHHBIX [IPU U3YYEHUH OMOJIOTHH;

(dhopMupOBaHHE Y 00YJAIOIIMXCS YMEHUH WLTIOCTPUPOBATH 3HAYCHUE OMOJIOTMYSCKUX 3HAHUU B
NPaKTUYECKON JEATETbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIUHCKHX TEXHOJOTUH H
arpoOMOTEXHOJIOTH;



BOCIIUTaHHE YOEKICHHOCTH B BO3MOXHOCTH IIO3HAHHMS 4YEJIOBEKOM IKMBOM IPHUPOJIHI,
HEOOXOUMOCTH Oepex HOro OTHOUIEHHsS K Hel, COOMIOJIEHUs ITHMUECKUX HOPM NpU MPOBEICHUU
OMOJIOTUYECKUX UCCIIEJOBAHUM;

OCO3HAaHHE IICHHOCTHM OMOJIOTMYECKUX 3HAHUM 7 TIOBBIIIEHHS YPOBHSA HKOJIOTMYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TNPUOOPETEHHBIX 3HAHUH W YMEHUH B TIOBCEIHEBHON KHU3HU JUIsI OLIEHKHU
MOCJIE/ICTBUM CBOEH AEATENbHOCTH 10 OTHOLICHUIO K OKpPY’Kalollel cpesie, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U cCOOIOIEHNE Mep MPO(UIAKTUKU 3a00JIEBaHUH.

MECTO YYEBHOI'O IIPEJIMETA «bBHOJIOTUSI»B YYEBHOM IIJIAHE

B cucreme cpemnero oOmiero o6OpaszoBanus "buosorus", msydaemas Ha 0a30BOM YpOBHE,
ABISIETCA 00sI3aTENIbHBIM yYEOHBIM TPEIMETOM, BXOJSIMM B COCTaB IpeIMETHOH 001acTu
"EcTecTBeHHO-Hay4YHbIE IPEIMETHI".

OOmiee yucno yacos, A u3yudeHus Ouonoruu - 39 yacoB: B 1 cemectpe - 16 yacos, BO 2
ceMmecTpe - 23 yaca.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «BUOJIOT'USI»

1 CEMECTP

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHONOTMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JIPYTUMHU
€CTEeCTBCHHBIMU HayKaMu, (Quiocoduend, 3TUKOW, ICTETUKOW u mnpaBoM. Pombp Ouomornu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOUH KapTUHBI Mupa. CuctemMa OMOIOTUYECKUX HayK.

Meroapl TO3HAHUS KUBOW TPHUPOIBLI (HAOMIOIEHHE, DKCIIEPUMEHT, OMUCaHWEe, H3MEpPEHUE,
KIaccuuKaius, MOJEIUPOBAHNE, CTaTHCTUYECKass 00paboTKa JaHHBIX).

JeMoHcTpanmu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H.K. Konbuos, . Yorcon u ®@. Kpuk.
Tabmure! 1 cxeMbl: "MeTo bl TO3HAHUS JKUBOK TPUPOIHI".

JlaGopaTopHble U MTPaKTUIECKHE PaOOTHI:

[Ipaktuueckass pabora N 1. "Hcnonb3oBaHuWe pa3IuYHBIX METOAOB TNpU  HU3YUYEHUH
OMOIOrHUecKUX 0OHEKTOB".

Tema 2. ’KuBble cucTeMBbI M HX OpPraHU3aIuA.

XKusblie cuctemsl (OMOCUCTEMBI) KaK peaMeT u3ydeHus ouonoruu. OTandne >KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIBI.

CaoiicTBa OmocucTeM U UX pa3HOOOpaszue. YPOBHU OpraHU3aliy OMOCHUCTEM: MOJICKYJISIPHBIH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISIHOHHO-BUA0BOM, 9KOCHUCTEMHBIHN
(6roreoneHOTHYECKHI ), OMOC(EpPHBI.

JleMoHCTpanuu:



Tabnuue! u cxemsl: "OCHOBHBIE TPU3HAKK KHU3HHU", "YPOBHHM OpraHU3aLluH KUBOW IPUPOIBI".
O6opynoBanue: moaens Mosekybl JTHK.
Tema 3. Xumuvecknii COCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUHM COCTaB KICTKH. XUMUYECKHE DJIEMEHTHI: MaKpO3JIEMCHTBI, MUKPOJJICMCHTHI. BO)Ia
U MUHCPAJIbHBIC BCUICCTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [logaepxanne ocMoTuiyeckoro 0anaHca.

benku. CocraB u ctpoeHne OeaKoB. AMHUHOKHUCIOTHI - MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMBIE AMHHOKHUCJIOTH. AMHMHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPHI O€IKOBON MOJEKYJIbI
(mepBUYHAs, BTOpPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBONCTBA OEIKOB.
buonornueckne pyHKIIMN OCIKOB.

@depmeHThl - Ouonoruyeckue karaiauzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyOcrpatHas cneunduuHocts. Kodepmentsl. Buramunpl. OTnnunst (epMEHTOB OT HEOPraHUYECKUX
KaTaJau3aToOpOB.

VYrneBonpl: MOHOcaxapuabl (TIIOKO3a, pubO3a M JAE30KCHpHO03a), AMcaxapuibl (caxaposa,
JIAKTO03a) U MOJMcCaXapuabl (KpaxMmal, TIIMKOTeH, [eJUTi003a). buonornueckre GyHKIIUU YTIIEBOOB.

Jlununel: Tpurnuuepuasl, gochonunuasl, crepounsl. ['mapodunbHo-ruapoPoOHbBIE CBONCTBA.
buonornueckue Qynkiun aunuaoB. CpaBHEHHE YIJIEBOAOB, OCNKOB M JIMIUAOB KaK HCTOYHHMKOB
SHEPIHH.

Hyxneunosbsie kucnotsl: JIHK u PHK. Hyxieotunbl - MOHOMEpBl HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: crpoenue u gyHKuuu.

]_II/ITOJIOFI/IH - HayKa O KIJICTKE. Knerounas TCOpHUA - IPUMED B3aHMOﬂeﬁCTBHH Hﬂeﬁ n (l)aKTOB B
HAay4YHOM IIO3HAHUMU. MeTO)II)I N3YUCHUA KIICTKU.

Knerka kak wnenoctHas jxuBas cucrema. OOlMe NpPU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, mosekyibl JJHK kak renetuueckuii anmnapar, cuctema cUHTe3a Oelika.

Tunbl  kJIeTOK:  3yKapuoTHyeckas M npokapuoThueckas. (OcCOOEHHOCTH  CTPOEHUs
npokapuotuyeckoil kietku. Kierounast crenka Oaxtepuil. CTpoeHUE SyKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIJIETOK - KJIETOYHas CTEHKa, IJIMKOKAIMKC, MX (YyHKLUH.
[Tna3maruueckass MemOpaHa, ee cBoiictBa u  ¢QyHkuuu. LuTomnasma u ee  OpraHOUBI.
OpnnomeMOpannble opranoujsl kietku: OIIC, ammapar [Nonbmxu, nuzocomsl. IloayaBTOHOMHBIE
OpraHoufbpl KJIETKH: MUTOXOHJAPHUH, IutacTuibl. [IponcxokaeHrne MUTOXOHIpUM M IacTHX. Buubl
rtactua. HemeMOpaHHBIE OpraHOMIBI KIETKU: PUOOCOMBI, KJIETOYHBIA EHTP, IEHTPHUOIH, PECHUYKH,
KryTUKd. OyHKIIMK OpraHOuO0B KJIETKH. BrirroueHus.

SAnpo - perymsatopHblii neHTp kieTku. CTpoeHue snpa: sjaepHas 000J04Ka, KapuoIlia3ma,
XPOMAaTHH, SAPBIIMKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIETKE.
JleMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panxnun, K.M. bap.

Huarpammbl: "PacnipeieneHne XMMUYECKUX 3JIEMEHTOB B HeXUBOUM npupoae", "Pacnpenencnue
XHUMHUYECKHX 3JICMEHTOB B KHBOM mpupoe".



Tabnuue! u cxemsl: "l[lepuoguueckas Tabaua XUMHUYECKUX 31eMeHTOB", "CTpoeHHe MOJIEKYIIbI
Bozwl", "buocunre3 Oenka", "Crtpoenne monekyinsl Oenka", "Crpoenue depmenta”, "HyxknenHoBbie
kucnotel. JIHK", "Crtpoenne monexkynsl AT®", "Crpoenune sykapuorndeckoil kietku", "CrtpoeHue
xuBOTHON KieTku", "CTtpoeHue pacturenbHoi kieTku", "CTpoeHHe NpOKApUOTUYECKOM KieTKH",
"Ctpoenue siapa knetku", "Yrnesoasr", "Jlunuaer".

O6GopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpPYyJOBaHHWE [Jisi TPOBEACHUS HAOIIOJICHUH,
W3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEpUATHHBIX KIETOK.

JlaGopaTopHbIe U IPaKTHIECKHE PAOOTHI:

JlaboparopHas pabota N 1. "M3ydeHne KaTalTUTUYECKOW aKTHBHOCTH ()EPMEHTOB (Ha MpHUMEpe
aMUJIa3bl WM KaTaigasbl)".

JIaGopatopHas padora N 2. "M3ydyeHue cTpoeHus KIETOK pacTeHUH, )KUBOTHBIX U OAKTEpPHiA MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U ux onucanue".

Tema 4. JKuzneneaTeJLHOCTh KJIECTKH.

OOmeH BemiecTB, Wi MeTabOMM3M. ACCUMWIIAIMSA (TUIACTUYECKHH OOMEH) W JTUCCUMIIISIIHS
(9HEpreTuyecKuii 0OMeH) - IBe CTOPOHBI EAMHOTO Mpollecca MeTadonu3Ma. Posib 3aKOHOB COXpaHEeHUS
BEIICCTB M SHEPTUU B IOHUMAaHUU MeTaboJIM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Poiab pepMeHTOB B 0OMEHE BEIECTB
U TIPEBPAIICHUN YHEPTUH B KIIETKE.

@®orocunte3. CBeroBas u TemHOBas ¢a3bl  (GoTtocuHTe3a. Peaknum  ¢doTtocuHTE3A.
D¢ dexkTuBHOCTL (PoTOCHHTE3a. 3HAYeHUE (OTOCHHTE3a IS KM3HM Ha 3emiie. BrusiHue ycioBuid
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUN.

XeMocHHTe3. XeMOCUHTE3UPYIOolIe OakTepry. 3HaU€HUEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.

DHepretudeckuii oOMeH B KieTKe. PaclernieHue BelecTB, BbIACTICHHE U aAKKyMYJIHpPOBaHHUE
SHEPTUM B KIJIETKE. OTambl JHEPreTHYeckoro oOMeHa. [numkonm3. bBpokeHne W €ro BHUIBI.
Kucnoponnoe okwucneHue, WM KiIeToyHoe Jbixanue. OxucnurensHoe (ochopunupoBaHue.
D hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakuuun matpuuHoro cuntesa. I'enernyeckast naopmanus u JAHK. Peanu3zanus renernyeckon
uHbopMaluu B KieTKe. ['eHeTudeckuii Ko U ero cBoiicTBa. TpaHCKpUIIUS - MATPUYHBIN CHHTE3
PHK. Tpancnauus - OuocuHTe3 Oenka. Drtambl TpaHcnsauuu. KoampoBaHue amMMHOKHCIOT. Poinb
pubdocoM B GuocuHTE3€e Oernka.

Hexknerounsle ¢opmbl ku3HM - BUpychl. Mctopust oTkpbiTus BupycoB (.M. VBaHoBckwuii).
Oco0eHHOCTH CTPOCHUS U )KU3HEHHBIN UK BUPYCcOB. bakreprnodaru. bonesnn pacteHuid, )KUBOTHBIX
U YeJOBEeKa, BbI3bIBacMble BHUpycamH. Bupyc mMmmyHozeduuurta yenoseka (BUY) - Bo3Oyautens
CIINda. OOparHasi TpaHCKpHUNIHMSA, peBepTaza M WHTerpasza. llpoduiakThka pacrnpocTpaHeHHS
BUPYCHBIX 3200JI€BaHUH.

JleMoHcTpanmu:
[Hoptpetsr: H.K. Konsuos, J[.11. UBanosckuii, K.A. Tumupsizes.

Tabmumer 1 cxembl: "Tumbl muranus”, "Mertabomm3m", "MutoxoHmpus", "DHepreTHdecKuit
obmen", "Xnopomnact", "®orocunres", "Crpoenune JJHK", "Crpoenue u ¢pyHKunoHUpoBaHuE reHa",
"Cunre3 6enka", "I'enetuueckuii ko', "Bupycsl", "bakrepuodaru", "CtpoeHue u KU3HEHHBINA LUK
Bupyca CIIN/]a, 6akrepuodara, "Pernukanus JJHK".

Oo6opynoBanwue: moaenu-ammiukanuu "Yasoenne JJHK u Tpanckpunmus, "buocunTe3 6enka',
"Ctpoenue kietku", moaeinb cTpykTypsl JJHK.



Tema S. PazMHOKeHHe M HHAMBU/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1wk, wWid KU3HEHHBIM 1uKa kietku. Mutepdaza um  wmwuros. Ilpormeccst,
npoTekaromue B uHTepdaze. Perummkanus - peakuuss MatpuyHoro cunresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op - KapHOTHUIIL. JIMIUIONAHBIA W TalIOUAHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuzsl. Lluronornyeckue OCHOBBI pa3MHOXKEHUS U MHIUBUIYaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Henenue kietku - muto3. Cragum muto3a. Ilpoueccel, mpoucxonsdiue Ha pa3HbIX CTaIUAX
MUTO3a. broIOrn4eckuii CMbICII MUTO3a.

[IporpamMmmupyemas rubesnb KIETKH - aloITo3.

cDOpMBI Pa3MHOKCHHA OPraHU3MOB: 0ecIio10€ M IOJIOBOE. Bungsr Oecmonoro PASMHOXCHUS:
JACJIICHHUEC HaJIBOC, ITOYKOBAHHEC OJHO- W MHOI'OKJICTOYHBIX, cnopoo6pa3013aHHe, BEIr€TaTuBHOC
Pa3MHOKCHHC. I/ICK}/CCTBCHHOC KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJI CCIICKIHUU.

ITonoBoe PAa3MHOXKXCHHUEC, €0 OTJIINYUA OT OecmoJioro.

Meiioz. Ctaguu meio3a. [Iporeccsl, nmpoucxoasuiue Ha ctagusix meios3a. [loBenenue xpomocom
B Mero3e. KpoccrHrosep. buomorndeckuil CMbICI M 3HAYEHHE MEHO03a.

l'ametorenes - mporecc 0Opa30BaHUs IOJOBBIX KIETOK Yy JKHMBOTHBIX. [l0JOBBIE jKene3bl:
CEMCHHHUKU H SHNYHUKU. O6p330BaHI/IC U Pa3BUTHC IIOJOBBIX KIJIECTOK - TIaMCT (CHCpMaTO?:OHI[,
SUIEKIICTKA) - CIiepMaToreHe3 u ooreHe3. OCOOECHHOCTH CTPOCHHS SIMLIEKIETOK M CIIEPMAaTO30UIOB.
OmnonorBopenue. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHaIbHOE pa3BUTHE (3MOpuOreHes). DTambl
SMOPHOHAILHOTO Pa3BUTHS y TO3BOHOYHBIX >KUBOTHBIX: IPOOJICHUE, TacTPYyJALUS, OPTaHOTCHE3.
[ToctamOpuoHanbHOE pa3zBuTHe. Tumbl NOCTAIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE, HENpsAMOe
(imunHOYHOE). BnusHuMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOpBl, CIOCOOHBIE BBI3BIBATDH
BPOXKJICHHBIE YPOJCTBA.

Poct m Pa3BUTHC paCTCHHﬁ. OnTtorenes IBCTKOBOI'o pacTCHUA: CTPOCHUC CCMCHH, CTaaAUH
pa3BUTHA.

JeMoHcTpanmu:

Tabmuupl u cxemsl: "®opMbl pa3MHOXKEHHUs opraHuzMoB", "/[BoiiHOe OIUIOAOTBOpPEHHE Y
IIBETKOBbIX pacTteHuil", "BereratnBHoe pa3MmHOkeHHe pacTeHuid", "Jlenenue kietrku Oakrepuii",
"Ctpoenue nonioBbix kietok", "Crtpoenue xpomocomsl", "Knerounsnii nukn", "Pemnukanus JITHK",
"Muto3", "Meiio3", "lIpsimoe u Henpsimoe pazButue", "['aMeTrorenes y MIIEKOIUTAIONINX U YeJIoBeKa',
"OCHOBHEBIE CTaAUH OHTOreHe3a'.

O6GopynoBanue: MHKpOCcKomn, Mukporpemnapatsl "CrepMaTo30uabl  MIJIIEKOMUTAIONMEro",
"Sitnexnerka muekonuTarouiero”, "KapuoknHe3 B KJIETKax KOpelIKa JIyka', MarHUTHas MOJEIb-
anmumukanus "Jlenenne xkinerkn", monens JIHK, monens metadasnoit XxpoMocoMEI.

JIaGopaTopHbIe U MpaKTUYECKHEe pabOThI:

JlaboparopHast pabora N 3. "HaOmromeHune MuTO3a B KIIETKaX KOHYHMKA KOpPEIIKa JyKa Ha
rOTOBBIX MHUKpoOIIpernapaTax".

JlabopaTopnas pabora N 4. "V3ydyeHwe CTPOCHHS TOJOBBIX KIETOK HA TOTOBBIX
MUKpoImpenaparax".

Tema 6. HacaeacTBeHHOCTh M H3MEHYHBOCTh OpPraHu3mMoB.

[Ipenmer u 3anaun reHeTuku. VicTopus pa3BUTHS TeHETHKH. Poib nutonoruu 1 3MOpHoIOruu B
CTaHOBJIEHUH T'eHEeTUKU. Bkiiag poccuiickux u 3apyOexHbIX YUEHbIX B pa3BUTHE M€HETUKH. MeTonbl



TeHEeTUKU (TUOPUAONOTUYECKHM, LUTOICHETUYECKUH, MOJEKYJspHO-reHeTuueckuii). OCHOBHBIC
TE€HEeTUYECKHE MOHATHSA. [ eHeTnUecKass CHMBOJIMKA, UCIIOIb3yeMasl B CXEMax CKPEIIMBAaHUN.

3aKOHOMEPHOCTH Haclle[I0BaHMsI MPU3HAKOB, yCTaHOBJIEeHHbIe I'. Mennenem. MoHoruGpuHoe
CKpellMBaHHe. 3aKOH eAMHOooOpa3usi THMOpHIIOB MepBOro mnokojieHus. [IpaBuwio noMUHHpPOBaHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. I ' nnores3a unctorsl ramet. [lonHOE 1 HENTOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  ckpeuiyBaHWe.  3aKOH ~ HE3aBUCUMOTO  HACIEAOBaHUS  IMPHU3HAKOB.
[uToreHeTHUECKUE OCHOBBI JAMTHOPHIHOTO CKpELIMBaHMA. AHAJIM3UPYIOIIEe CKpeIIUBaHUE.
Vcnonb30BaHue aHAIU3UPYIOLIETO CKPEIMBAHUS [Tl ONIPEIETICHUS TEHOTUIIA OCOOH.

CuerieHHOe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cClLenieHHOMY HaclleZJOBaHUIO
reHoB. Hapy1enue cuernienus reHoB B pe3yJibTaTe KPOCCUHTOBEpa.

XpOMOCOMHa}I TCOpHA HACJICACTBCHHOCTH. I'enetnueckue KapThbl.

l'eneruka mnona. XpoOMOCOMHOE ONpeAcsieHUuE Imona. AyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Oprauu3Mel. HacienoBanue npu3HakoB, CHEIUVIEHHBIX C TOJIOM.

N3menunBOoCTh. Buabl M3MEHUMBOCTH: HEHACIIEICTBEHHAs W HacleICTBeHHas. Ponb cpeasl B
HEHACJIE/ICTBEHHOM  WM3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PHUKAIMOHHOW  HM3MEHYMBOCTH.
BaprannoHHBIM psin M BapuanMoHHas KpuBasd. Hopma peaknum mnpusHaka. KonndecTBeHHbIE H
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiu. CBoicTBa MOJU(PHUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, Wi TeHOTUNUYECKas, W3MEHYMBOCTh. KomOWHATHMBHAs HM3MEHYUBOCTD.
Meiio3 1 M0I0BOI Ipolece - OCHOBa KOMOMHATUBHON M3MEHYMBOCTH. MyTallMOHHAS U3MEHYHBOCTD.
Knaccudukanuss myTanuii: T€HHblEe, XPOMOCOMHbIE, I'€éHOMHblE. YacToTa W NPUYMHBI MyTalui.
MyTtareHnsie (GaxkTopbl. 3aKOH TOMOJOIMYECKMX psAJOB B HacieACTBEHHON wu3MmeHunBoct H.U.
Basuitosa.

BHCSII[epHaH HaCJICACTBCHHOCTb U UIBMCHYHNBOCTD.

I'eneruka 4enoBexka. Kapuotun uyenoBeka. OCHOBHBIE METO/ABI TI'E€HETHKH YeJIOBEKa:
reHEaJOTUYECKUi, OJIM3HEIOBBIH, LIUTOT€HETUUECKUH, OMOXMMHUYECKHUH, MOJIEKYJISIPHO-
reHeTnueckuil. CoOBpeMEHHOE OMpejesieHue TEeHOTHMA: IOJHON€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUpOBaHUe, B TOM uuciae ¢ nomoubio [II[P-ananuza. HacnenctBeHHble 3a0oieBaHMA
YyeJIoBeKa: T'eHHble 00Je3HH, OO0JE3HU C HACIEACTBEHHOM IPeApacloioKEHHOCThIO, XPOMOCOMHbIE
Oone3nn. Comaruyeckue M TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpMHIMIIBI 3710pOBOTO
o0pa3a JKW3HM, JAMArHOCTUKH, NPOPUIAKTUKUA U JIEYEHUS TeHeTHUecKUx Ooiyie3Held. Menuko-
TEeHETUYECKOE KOHCYIbTUPOBaHUE. 3HAUEHHE MEIULIMHCKON T€HETUKH B IIPEIOTBPALICHUH U JICUEHUU
TeHETUYECKUX 3a00JIeBaHHI YETIOBEKA.

JleMoHCcTpanuu:

[optpers: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. YerBepuko, H.B. Tumodees-
Pecosckuit, H.11. BaBumos.

TaGmuuer 1 cxembl: "MOHOTHOPHIHOE CKPEIIMBAHUE U €ro HUTOTeHEeTHYecKas ocHOBA'", "3akoH
pacillerieHdsi W ero LuTOoreHeTudeckas ocHoBa", "3akoH 4yucTOThl Tamer", "Jlurubpumnoe
CKpeluBanue", "IuTomornyeckue OCHOBEI JTUTHOPHTHOTO CKpeniuBanus'", "Metio3",
"B3zaumopeiictBue amienbHbIX TeHOB", "['€HeTHueckue KapThl pacTEHUM, *UBOTHBIX M UeJOBeKa',
"I'enetuka mona", "3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIICHHOTO ¢ TosioM", "KapuoTumsl yenoBeka
u KuBOTHBIX", "Buasl usmeHunBoctn", "MoaudukannonHas nsMeHuuBocts", "HacnenoBanue pesyc-
¢akropa", "I'eneruka rpynn kpou", "MyTallMoHHas U3MEHYUBOCTD'.

O6opynoBanue:  MoAenu-anmuukanud  "MonorubpugHoe  ckpemmBanue, "Hemonnoe
nomuHupoBanue”, "JluruOpunHoe ckpemuBanue", "Ilepekpect xpoMocoM", MHKpPOCKON U



mukponpenapart "Jpo3oduna" (Hopma, MyTanuu GOpMbI KPbUIbEB U OKPAcKH Tena), repdapuit "['opox
MOCEBHOM".

JIaGopaTopHbIe U MPaKTUYECKUE PaOOTHI:

JlabopaTopHass pabora N 5. "M3ydenwe pe3ynbTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEIIMBaHUS Y IP030(HUITBI HA TOTOBBIX MUKpOIpenaparax”.

JlabopaTopHas pa6ota N 6. "H3ydyeHue MOAM(PUKAIMOHHONW HW3MEHYMBOCTH, TOCTPOCHUE
BapHAIOHHOTO Psifia U BapUAIIMOHHON KpUBOK".

JlabopaTtopHnas padota N 7. "AHanu3 MyTalnuid y Apo30(uiibl Ha TOTOBBIX MUKpOTIpenaparax".
IIpaktuyeckas padora N 2. "CocTaBieHne U aHAINU3 POJOCIOBHBIX YeJloBeKa'.
Tema 7. Cenekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUM.

Cenexuusi Kak HayKa M TpOLECC. 3apOKICHHE CElNeKUUU U aoMmecTukauus. Yuenue H.M.
BaBuimoBa 0 1LEHTpax MPOUCXOXKIEHUS W MHOrooOpasus KyJbTypHbIX pacTeHuil. LleHTpbl
IIPOUCXOXKIECHUS JOMAITHUX KUBOTHBIX. CopT, IOpoJa, [TaMM.

CoBpeMeHHbIE METOJbI CeJIEKIMH. MacCOoBBIi M HMHAWBHUIyalbHBI OTOOpPHI B CEIEKIUHU
pacTeHMl M KMBOTHBIX. OIlEHKa 3KCTepbepa. BIM3KOPOACTBEHHOE CKpEIMBAaHUE - WHOPUIUHT.
UYucras nunus. CkpeliuBaHue 4YUCTBIX JUHUHA. ['etepo3uc, mnm rubpunnas cuna. HepoacrsenHoe
CKpeluBaHue - ayropuaunr. OTnanenHas rudbpuausanus 1 ee ycnexu. VIcKkyccTBeHHBIH MyTareHes u
MOJTyY€HHUE TOIUIIONI0B. JIOCTHKEHNUS CENEKIIMU PACTEeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciab HpoU3BOJACTBA. ['€HHass uWHXKEHepusa. OTambl CO3JaHUS
pexombunanTHoM JIHK u Tpancrennsix opranusmos. Kierounast unxenepusi. Kinetounsie KyJabTyphl.
MUukpokiIoHaIbHOE Pa3MHOKEHHE pacTeHui. KnonupoBanue BBICOKOITPOIYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB. JKOJOruueckue u atudeckue npoodsiemel. [MO - reneruuecku
MOJU(PHUIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:
IToprpersr: H.M. Basuios, 11.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabmuis! 1 cxembl: kapra "LIeHTpbl TPOUCXOXKACHNUS U1 MHOTOOOpa3usl KyJIbTYPHBIX pacTeHui",
"TTopoasl nomamHux >kuBOTHBIX", "CopTa KynbTypHbIX pacTeHuil", "OtaaneHHas ruOpuausanus’,
"Pabotel akajgemuka M.®. Msanosa", "llomumronausa", "O0bekThl OunorexHoyiornn", "KneTtounsle
KyJbTYpbI U KIoHUpoBaHue", "KoHCTpynpoBaHUe U IEPEHOC T€HOB, XPOMOCOM".

O6opyaoBaHue: MYJISKU TUIOZ0B M KOPHEIUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB PaCTEHUH,
repOapuii "CenbCcKOX035ICTBEHHBIE pacTeHUs".

JlaGopaTopHbIe U MPaKTUYECKHE PAOOTHI:

Okckypeuss "OCHOBHBIE METOJbl M JIOCTHIKEHHUS CeJEKIMU pacTeHUH M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIHMIO, IUJIEMEHHYIO (epMy, COPTOUCHBITATENIBbHBIN YYacTOK, B TEIUIMYHOE
X034HUCTBO, JJAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOI'O LIEHTpa)".

2 CEMECTP
Tema 1. DBOJIONUOHHAA OMOJIOTHA.

[Ipennocslnkn BOSHUKHOBEHMS 3BOJIOLMOHHON TEOPUHU. DBOJIOLMOHHAS TEOPHsS U €€ MECTO B
Ononoruu. BrnusiHIE YBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.



CeugerenbcTBa 3Bomonuu. IlaneoHTonoruueckue: Mociaea0BaTeIbHOCTh MOSBICHUS BUAOB B
MAJICOHTOJIOTHYECKOM JICTOTHCH, TepexoaHble GpopMbl. broreorpaduueckue: CXOICTBO M pa3indue
dayH u pIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOJICTBA U pa3inyusi SMOPHOHOB pAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PyAUMEHTApHBIE OPTaHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTH U  OCHOBHBIX
METa0OJIMUECKUX MyTel Y BCEX OPraHU3MOB.

OpomornonHas teopus Y. JlapBuHa. [Ipennochiiku BOZHUKHOBEHUS JapBUHU3MA. JIBuKylIne
CHJIBI 3BOJIIOLMHU BUJIOB 1O JlapBHHY (M30BITOUYHOE PAa3MHOXKEHHE NPH OIPAaHMYEHHOCTH PECYpPCOB,
HeompeneIeHHas N3MEHIMBOCTh, 00ph0a 3a CYIECTBOBAHNE, €CTECTBEHHBINA OTOOD).

Cunrerndeckas Teopus sBomonmu (CTD) u ee OCHOBHBIE TOJIOKEHUS.
MuxkposBomtorus. [Tomynsmust Kak eIMHAIIA BUIA U SBOJIOIUU.

JBwxkyme cuibl ((akTopbl) 3BOJIONMM BHIOB B Hpupoae. MyTalMoOHHBIA mpolecc u
KOMOHMHATHUBHASI U3MEHUUBOCTb. [lonmyssiimoHHbIe BOJIHBI U Apeiid reHoB. M3onauus u Murparus.

EcrecTBeHHbIi 0TOOp - HanpaBisiomuil pakTop 3BoOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3yibTaT 3Bomonuu. [Ipumepsl mpucrnocoOneHui y
Opranu3MoB. ApoMop¢03bl U UH0AAANITAIIUH.

Bun wu Bugoo6pazoBanue. Kpurepun Buma. OcHoBHble (opMmbl  BHI00Opa30BaHMUS:
reorpauueckoe, 3KOJIOrHYECKOE.

Maxkpospomtorus.  Dopmbl  IBONIOLMU:  (QUIIETHYECKAs,, JUBEPreHTHas, KOHBEPIEeHTHas,
napaiensHas. HeoOGpatumocTs 3BoIOLNY.

[IpoucxoxaeHne OT HECNEeNHMAIM3UPOBAHHBIX MPEeAKOB. [Iporpeccupyromas crenuain3aiusi.
AnanTuBHAas paguaiys.

JeMoHcTpanmu:

[Hoptpetsr: K. Jlunneit, XK.b. Jlamapk, Y. Jdapsun, B.O. KoBanesckuii, K.M. bap, O. I'ekkens,
®. Mromtep, A.H. Ceeprios.

Tabmuupl u cxembl: "Pa3BuTue opranuueckoro mupa Ha 3emie", "3apojbllid MO3BOHOYHBIX
#KUBOTHBIX", "Apxeontepukc", "®opmbl 060prObI 3a cyuiecTBoBaHue", "EctecTBeHHBI o0TOOD",
"Muoroo0pa3ue coptoB pacteHuil', "MHorooOpasue mnopox xKuBOTHBIX", "Ilomynsmuu",
"MyTtanmonHass u3MeHuuBOCTh", "Apomopdossl", "Wmmoamanrammu", "OOmas paerenepanus’,
"IIBrkyue cuibl sBomorun”, "Kapra-cxema mapupyra myrtemectBust Y. Jlapsuna", "bopsba 3a
cymectBoBanue", "IlpucmnocobnenHocts opramm3moB", '"I'eorpaduueckoe BumooOpasoBaHme",
"DKkonornyeckoe BU1000pazoBaHue".

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMU THIIAMHU OKpacku, Habop MJIOI0B M
ceMsH, Koyutekuus "[IpuMepsl 3alIMTHBIX HPUCIOCOOTIEHUH Y >KUBOTHBIX", Mojenb "OCHOBHBIE
HanpasJieHus 3BoJouun", 00beMHast MoJienb "CTpoeHne TOJI0BHOTO MO3ra O3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, KoJuieKIus "@opMbl COXPaHHOCTH UCKOMAEMbIX KHUBOTHBIX U
pactenuil", monens anmaukauug "Ilepekpect xpomocoMm", BiaxHble IpenapaThl "Pa3zButue
Hacekomoro", "Pa3Butue narymku", mukpomnpemapaTr "Jlpozoduna" (Hopma, myTtamuu (HOpMbI
KPBUIHEB U OKPACKH TeNa).

JlaGopaTopHble U MPAKTUUECKHE PAOOTHI:

JlabopaTtopHnas padota N 1. "CpaBHeHue BU0B 110 MOP(HOIOTHIECKOMY KPUTEPUIO".



JIaGoparopnas pab6ota N 2. "Onucanue NpucrocoOJIEHHOCTH OPraHu3Ma M €€ OTHOCHUTEIBHOIO
xapakrtepa'.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4yHBbIE ITPEACTABICHUS O 3apPOXKICHUM KU3HU. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emJe: abuoreHe3 M MaHcHepMus. XUMHUYECKasl HBOJIOIMS. AOUOTEHHBIN CHHTE3 OpPraHUYeCcKuX
BEIIECTB M3 HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE IOJATBEPKICHUE XUMUYECKONW 3BOJIOLMH.
HauanbHble 3tansl 6uonoruyeckoi spomtoruu. ['unoresa PHK-mupa. dopmupoBanue MeOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHHE IPOTOKJIETKH. [lepBble KieTkM M HX HBomonusa. PopMupoBaHHE
OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButne xxu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxeit. Apxeickasi 1 mpOTEPO30MCKas IPHI.
[Taneo3olickass spa ©W ee NEpUOJbl: KEMOPHUICKHUM, OPAOBUKCKUHN, CUIIypUHCKUH, IEBOHCKHUH,
KaAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o0301licKas 3pa U €€ NepUOAbl: TPHACOBBIN, FOPCKUH, MEJIOBOM.
KaliHo3oiickas 3pa 1 ee nepuobl: MaJI€Or€HOBbIA, HEOT€HOBbBIW, aHTPOITOT€HOBBIH.

XapakTepucTUKa KiIuMaTa W TEOJIOTMYECKHUX IpoueccoB. (OCHOBHBIE JTalbl 3BOIIOLUHU
PacTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUll U )KUBOTHBIX. [losiBiIeHMe, pacuBeT u
BBIMUPaHUE TPYIIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro MHpa Kak OTpakeHue 5BoJouuu. OCHOBHbBIE CHCTEMaTHYECKHE
TPyl OPraHU3MOB.

OBoIoIMs YeaoBeKa. AHTPOIOJIOTrHs Kak Hayka. Pa3Butue nmpeacTaBieHU O MPOUCXOKICHUU
yesnoBeKka. Meronbl n3ydeHMsi aHTponoreHe3a. CXOACTBa W pa3iMudsl 4YEJIOBEKa M KUBOTHBIX.
Cucrematudeckoe M0JI0KEHUE YEIIOBEKa.

JIBrkyue cuibl (pakTopsl) aHTponoreHe3a. HacieacTBeHHasi H3MEHYMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUIl TPy/la, MBIIIIEHUE, PEUb.

OcHOBHbIE CTaguU U BETBU IBOJIIOLIMU YEJIOBEKA: aBCTpalonuTeku, Yenosek ymenslil, Yenosek
npsAMOXoAui, YenoBek HeaHAepTanbCcKkuil, YenoBek pasymHblid. Haxoqkn MckonmaeMbIX OCTaTKOB,
BpeMs CYILIIECTBOBaHMsI, 00J1aCTh paCpOCTPaHEHUs], 00BEM FOJIOBHOTO MO3r'a, 00pa3 *KHU3HH, OPYIHsL.

Yenoseueckre packl. OCHOBHbIE OOJBIIME pachl: €BpONeouaHas (eBpa3uiickas), Herpo-
aBCTpaAJIONIHAS (9KBaTOpHANIbHAS), MOHTI'OJIOUIHAs (a3marcko-aMepHuKaHCKas). YepTol
NPUCTIOCOOICHHOCTH TIPEICTAaBUTECH YeIOBEYECKHX pac K YCJIOBHSM CYIIECTBOBaHUS. EJXMHCTBO
yenoBeyeckux pac. Kputuka pacusma.

JeMoHcTpanmu:
[Toptpetsr: @. Peny, JI. ITacrep, A.. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabmuie! u cxembl: "Bo3aukHoBenne CoHeuHOM cucteMbl', "Pa3BuTre opraHundeckoro mupa',
"PactutenbHas knetka", "XKuBorHas kinerka", "l[Ipokapuorndeckas kierka", "CoBpeMeHHas cucTeMa
opranuueckoro mupa", "CpaBHeHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX
00e3bsH", "OCHOBHBIE MecCTa MajeOHTOJNOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO uenoBeka',
"pesueimue moau", "Ipesaue moau", "IlepBbie coBpemenHsie aoau", "YemoBedeckue paco”.

Ob6opynoBanue: myispku "IIponcxoxaeHue yenoseka' (GI0CTBI aBCTPaAIONUTEKA, MTUTEKAHTPOIIA,
HeaHJepTajiblla, KPOMAHbOHIA), CIENKH WIM H300pakeHUs KaMEHHbIX OpYIUil NEepBOOBITHOTO
4eJoBeKa (KaMHU-UYOMIEphl, pyOuia, ckpebia), reoxpoHoyoruueckas tabnauia, komiekuus "dopMel
COXPaHHOCTH MCKOIAaeMbIX )KMBOTHBIX U pacTeHU".

JlaGopaTopHble U MPaKTUIECKHE PAOOTHI:



[Ipaktuyeckass pabora N 1. "M3ydyeHue HCKOMAaeMbIX OCTATKOB PACTEHUH M >KUBOTHBIX B
KOJUIEKIINAX".

DOKckypcusi "DBOJIOLMS OpraHMYecKoro Mupa Ha 3emie" (B €CTECTBEHHO-HAYUYHBIH WU
KpaeBeIUeCKHi My3eil).

Tema 3. OpranusMsl U OKpYKalIas cpeaa.

Okosiorusl Kak Hayka. 3ajaud ¥ pas3zeibl 3KOJIOTMU. MeToJbl 3KOJOIMYECKUX HCCIIEIOBAHUM.
DKOJIOrM4eCcKOe MUPOBO33pEHHE COBPEMEHHOIO YEIIOBEKA.

Cpem,l obuTaHus OpTaHHU3MOB: BOOHAaA, Ha3€MHO-BO3AylIHAas, IIOYBCHHAas,
BHYTPUOPraHU3MCHHAs.

Oxonornueckue ¢akrtopel. Kiaccudukanmss skojgornueckux (HaKTOpoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOTNIOTeHHbIE. J[elicTBHE IKOIOTHYeCKUX (DAKTOPOB HA OPTaHU3MBI.

AOuoTtndeckue (GakTopsl: CBET, TEMIEpaTypa, BlaxHOCTh. Dotonepuoauszm. [Ipucnocodnenus
OpPTaHU3MOB K JIEUCTBUIO abnoTH4YecKuX (pakTopoB. buonoruueckue puTMel.

buotnueckue daxkTopel. Bumbl OMOTHYECKHUX B3aMMOJICUCTBHI: KOHKYPEHIIMSI, XUIIHUYECTBO,
cum6Ono3 u ero ¢opmel. [lapazutusm, koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCaIM3M, HEUTpaitu3M. 3HA4YeHHEe OWOTHYCCKUX B3aUMOJICUCTBUN A
CYILIECTBOBaHMS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTepUCTUKH  momyasuud. OCHOBHBIE — IOKa3aTeNu  MOMYJISIUH:
YUCJIEHHOCTD, IIJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IIPUPOCT, MUrpanus. JJMHAMUKA YUCICHHOCTH
MONYJIALIMY U €€ PETYIIALU.

JleMoHCTpauuu:
[optpetsr: A. I'ymGonbar, K.®. Pynse, 3. I'ekkerns.

Ta6HI/ILU>I U CXCMBbI. KapTa "HpI/IpO)IHBIe 30HBI 3CMJ'II/I", "Cpe,ZlLI obouTaHuA OpFaHI/I3MOB”,
"dororme I/IOI[I/ISM", "ITon J'IfIIII/II/I", "3aKOHOMEPHOCTH POCTA YUCIECHHOCTH MOII JIOUA UTHQY30pUuHn-
TydenbKn" "HI/IIJ_IGBBIG I_ICHI/I".

b

JlaGopatopHble U MPaKTUUYECKHE PaOOTHI:

Jlaboparopuass padora N 3. "Mopdonoruueckue ocoOEHHOCTH PAaCTEHUI W3 pPa3HBIX MECT
oburanuga".

JIaGopatopHas pabota N 4. "BnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB Koseyca'.
[Tpaktrueckas padorta N 5. "[logcueT IIIOTHOCTH MOMYJISIIANA pa3HbIX BUJIOB pacTeHUN".
Tema 4. Coo01mecTBa H IKOJOrH4eCKHE CHCTEMBI.

Coo0bmiecTBO Oopranu3MoB - OuoreHo3. CTpyKTyphl OMOIIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunsl-nomuHantel. CBA31 B OMOIIEHO3E.

Okojorudeckne cucreMbl (9kocuctemsl). IlonsTue 00 »sKocucTeMe U OHOreoLEeHO3e.
@DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCUCTEMBI: IMPOAYLIEHThI, KOHCYMEHTBI, peayLeHTsl. KpyroBopot
BEIIECTB U TMOTOK PHEPTUHU B IKOcUcTeMe. Tpodudeckne (MUIIEBbIe) YPOBHHU dKOcUCTeMBI. [TuimeBsie
nenu U cetd. OCHOBHBIE IIOKa3aTeNM HKOCUCTEMbI: Ouomacca, MNPOAYKIHSA. OKOJIOTHYECKHE
NUPAMUJIBL:  MPOIYKIUH, YHUCIEHHOCTH, OuoMaccel. CBOHCTBa 3KOCHCTEM: YCTOHYMBOCTD,
camoperyJsnus, pazsurue. CyKueccus.

[Ipupoanble 3KOCHCTEMBI. OJKOCHUCTEMBI 03€p U pPEK. OKOCHCTEMa XBOMHOIO  WJIH
HIMPOKOJIIMCTBEHHOT'O JIeca.



AHTpONOTEHHBIE HKOCUCTEMBI. ATpPO3KOCUCTEMBL. YpOoskocHucTeMbl. buonoruueckoe u
X031 CTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak ¢GakTop ycTOWYMBOCTU HKocucTeM. CoxpaHeHUE OHOIOTHYECKOTO
pazHo0Opa3us Ha 3emIie.

VYuenue B.U. Bepnaackoro o Ouoctepe. I'panuibl, coctaB u ctpykrypa ouochepst. XKupoe
BemecTBO M ero pyHkmuu. OcodeHHOoCTH OMocdepsl Kak rIo0anbHOM dKOCHCTEeMBI. [[nHaMuueckoe
paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BelecTB W OHOTCOXMMHYECKHE IUKJIBI JJIEMEHTOB (yryiepoja, a3oTa).
3oHanpHOCTH OuOChepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Omocdepe 3emiau. AHTpomoreHHble W3MeHeHuss B Ouocdepe. [nmodanpHBIC
AKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue MpUPObI U dYenoBeuecTBa. CoxpaHeHue OuopazHooOpasmsi Kak OCHOBa
ycroitunBoctu Ouocepsl. OCHOBAa pPaLMOHATIBHOTO YIPABICHUS NPUPOAHBIMU pPECypcaMH U HX
UCIOJIb30BaHue. JlocTukeHust OMONIOTHH U OXpaHa MPUPOIBI.

JleMoHCcTpanuu:
[optpetsr: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepnaackuii.

Tabmuuer u cxemsl: "[lumessle nenu", "buouneHos: cocraB u crpykrypa", "Ilpupoanbie
coobmectsa", "Llenu nutanus", "Okonornyeckas nupamuaa”, "buocdepa u yenosek", "Ikocucrema
HIMPOKOJMCTBEHHOrO Jeca", "Dkocuctema xBoMHOro Jjeca", "buoneno3 Bomoema", "Arponenos",
"[IpuMepHbIE aHTPOIIOTE€HHbIE BO3JEUCTBUS Ha mpupony", "Baxneline HCTOYHMKHM 3arps3HEHUS
BO3Ayxa M TrpyHTOBbIX Box", "llouBa - BakHeilmas cocraBnstomas Ouocdepsr”, "dakTopsl
nerpagauuu nous", "IlapHukoBbiil 3ddext", "dakTopbl pagloaKTUBHOIO 3arps3HeHust ouocdepsi",
"Ob6mas ctpyktypa Omochepsr”, "Pacmpoctpanenue xu3Hu B Ouocdepe", "O30HOBBIM 3KpaH
ouochepsnr”, "Kpyrosoport yriepona B 6uochepe", "Kpyroropot azorta B mpupoze".

Ob6opynoBanue: Moaenb-anuinkanus "Tunuunele OuoneHo3bl", repbapuilt "PacturenbHble
coobmectBa", koyekuuu "buonenos3", "Bpeaurenu BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KyJIbTYp",
repbapuy U KOJUIEKIIMH PACTEHUH U KUBOTHBIX, IPUHAAISKAIINE K Pa3HBIM KOJIOIMUYECKUM IpyIIam
onHoro Buaa, Kpacuast kaura Poccuiickoit denepannn, n300pakeHus oXpaHsIeMbIX BHJIOB pacTEHUI
Y )KUBOTHBIX.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI PABOYEW IPOIPAMMBI IO
BUOJIOT'MU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

Cormacho PI'OC  COO ycraHaBiMBalOTCA TpeOOBaHMA K  pe3ysbTaTaM  OCBOEHHUS
00yJaromMMHUCS TPOTPaMM CPETHEro OOmEero OOpa3oBaHMS: JUYHOCTHBIM, METANPEIMETHBIM H
IPEIMETHBIM.

B cTpykType JNHMUYHOCTHBIX pE3yJbTaTOB OCBOCHMs mpenMera "buonorusa" BbIfeeHbI
CJIeIyIOIINE COCTABJISIONINE: OCO3HAHNE O0YUAIOIIMMHUCS POCCUNCKOM TpaXaaHCKOW UIEHTUYHOCTH -
TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATEIHLHOCTH W CaMOOMPEEICHUIO, HAaTUYUe MOTHBAIUU K
00y4eHHI0 OMOJIOTHH, LIeJICHANpPaBIECHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOYEBBIX IICHHOCTEH M MCTOPUYCCKUX TPATUIIUN Pa3BUTHS OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, NPHUCYIIMMH CHCTEME OHOJIOTHYECKOro OO0Opa30BaHHS, HAIWYHEC HSKOJIOTHUECKOTO
MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIC TITAHbI.

JInyHOCTHBIE pe3y/bTaTbl OCBOCHUS MpeaMeTa "bruonorus" JoCTUraroTcs B €AMHCTBE Y4eOHOU
U BOCIUTATEIbHOM  JAEATENBHOCTH B  COOTBETCTBUUM C  TPAAULMOHHBIMH  POCCUICKUMH
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COOUOKYJIIbTYPHBIMU, HCTOPUUCCKHUMHU H AOYXOBHO-HPABCTBCHHLBIMU HCHHOCTAMU, IIPUHATHIMU B
oOmuiecTBe MpaBUJIaMU U HOPMaMHU I[OBEACHHUS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA W CaMOpPA3BUTHSI, PA3BUTUS BHYTPEHHEH MO3UIUU JIMYHOCTH, NaTPUOTU3MA,
YBOKEHHUS K 3aKOHY U MPaBOIOPAAKY, YEIOBEKY TpyAda M CTaplIEMy IOKOJIEHHIO, B3aMMHOIO
YBaXXECHHsI, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEAHUIO U TPAJAUIUSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepannu, NpUPOIE U OKPYKAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHUS yueOHOro mnpeamera "buonorus" NOKHBI OTpa)xarb
TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluxcs PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH
NO3ULIMEH JUYHOCTH, CHCTEMON LIEHHOCTHBIX OPHEHTAIMi, MO3UTHBHBIX BHYTPEHHHUX YOEkKIECHUH,
COOTBETCTBYIOIIMUX TPAJUIUOHHBIM IEHHOCTSAM POCCHUHCKOrO OOIIECTBAa, PACHIMPEHUE KUZHEHHOTO
OMbITa M OMbITA AEATEIBHOCTU B IPOLIECCE PEATM3ALMKA OCHOBHBIX HAINPaBICHUHM BOCIUTATEIBHOMN
JESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) TpaXXAaHCKOT'O BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh TPAKTAHCKON MO3ZUIIMH OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCUIICKOTO 00IIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U ITPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOp‘-ICCKOﬁ ACATCIIBHOCTH MHpPU CO3AaHUU yLIe6HLIX IIPOCKTOB,
pEemICHUN y‘I€6HBIX " IIO3HABATCIIbHBIX 3aJ1a4, BBIIIOJTHCHUHN OMOJIOrMYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTB OMpPENENsITh COOCTBEHHYIO TMO3HIMIO M0 OTHOIIEHUIO K SIBJICHHUSM COBPEMEHHOM
JKU3HH U OOBSICHSTD €€;

YMCHHUEC YYUTBIBATHL B CBOHUX I[eﬁCTBHHX HCO6XO,Z[I/IMOCTL KOHCTPYKTUBHOI'O B3aHMOﬂCﬁCTBHH
J'IIOI[GI\/'I C pa3HbIMHA y6e)KI[eHI/IflMI/I, KYJbTYPHBIMU HCHHOCTAMHU U CONUAJIBHBIM ITOJIOKCHUEM,

TOTOBHOCTbL K COTPYAHHUYCCTBY B IIpOLECCEC COBMCCTHOI'O  BBIIIOJIHCHUA y‘le6HHX,
MMO3HABATCJIIbHBIX W HCCICAOBATCILCKUX 3ada4, YBAXUTCIBbHOC OTHOIICHHWEC K MHCHHUIO OIIIIOHCHTOB
npu 06CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYCCKOTO COACPIKAHUSA,

TOTOBHOCTH K FYMaHHTapHOﬁ n BOJ'IOHTepCKOI\/JI JACATCIIBHOCTH,
2) MaTpUOTUYCCKOI'O BOCIITUTAHUA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HICHTHYHOCTH, MAaTPUOTH3MA, YBAKECHHS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepel PonnHON, ropnoctu 3a ¢Bou Kpai, cBow Ponuny,
CBOM SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOIOHAIIMOHATIbLHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILECHHWE K IMPUPOJHOMY HACIEAUI0 U MAMATHUKAM IPUPOIBI, NOCTHKCHHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUHCKHUX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
MMOHMMAHWE 3HAYCHUS OMOJIOTHH B ITO3HAHUU 3aKOHOB IMPUPOIBI, B )KH3HU YCIIOBEKA 1 COBPEMEHHOTO
00I111eCTBa;

uzaelHas yOeKIeHHOCTh, TOTOBHOCTh K CIIy)kKeHHI0 OTe4ecTBY M €ro 3alluTe, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
OCO3HAHHE JYXOBHBIX IECHHOCTEH POCCHIICKOTO HAPO/Ia;

c(OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;



CMOCOOHOCTh OIICHHMBATh CHUTYaLMI0 M MPUHUMATh OCO3HAHHbBIC PELICHHs, OPHEHTUPYSICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUC JINYHOTI'O BKJIaga B TIOCTPOCHUC YCTOI\/'I‘-II/IBOI‘ (V) 6y,£[yU.ICTO;

OTBCTCTBCHHOC OTHOIICHHWE K CBOUM POJUTCIIAM, CO3JAaHUIO CEMbBHM Ha OCHOBE OCO3HAHHOI'O
MMPUHATHA LICHHOCTEH CeMENHOM )KM3HU B COOTBETCTBUM C TpagulusMU HApOAOB POCCI/II/I;

4) 5CTeTUYECKOTO BOCIIUTAHMUS:

JCTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOILICHHIA;

MOHUMaHHE YMOIIMOHAIBHOI'O BO3/IEHCTBUS JKUBOI MpUupoAbl U €€ ICHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKCHHUIO B PA3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHUC IMPOABJIATH Ka4C€CTBA
TBOp‘ICCKOfI JIMYHOCTH,

5) buU3M9IECKOTO BOCITUTAHUSA:

NOHMMaHWe M peaau3alus 310poBOro M 0Oe30macHoro obpasa >KU3HU (30POBOE IUTAHMUE,
coOI0OfIeHHe TUTMEHWYECKUX MpaBUI M HOPM, cOaTaHCUPOBAHHBIM DPEKUM 3aHATUH U OTIbIXa,
peryisipHas pU3nUecKas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILEHHS K
coOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTH MPAaBUJ MHIUBHUIYAJIbHOTO M KOJUIEKTUBHOIO OE30MAaCHOTO MOBEACHUS B
CUTyalUsX, yIPOXKAIOIUX 3J0POBBIO U JKU3HU JIFOACH;

OCO3HaHME TIOCJIEJCTBUA M HENpUATHE BPEIHBIX IMpHUBbIYEK (YNOTpPeOJEeHUsT alKoroJs,
HapKOTUKOB, KYpPEHHUS);

6) TPyIOBOrO BOCITUTAHUS:
TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepPCTBa, TPY10JI00HE;

TOTOBHOCTh K AaKTHBHOM JACATCIIbHOCTH TEXHOJIOTUYECKON H COHHaHBHOﬁ HaITpaBJICHHOCTH,
CIIOCOOHOCTH WHUIUHUPOBATDH, INIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATE TaAKYI0 ACATCIIBHOCTD,

HMHTEpEC K pasnu4HbiM cdepaMm MNpoPecCHOHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSKEHUH BCEH KU3HU;
7) SKOJOTUYECKOTO BOCIIUTAHMUS:

OKOJOTHYCCKH HCHGCOO6p33HOC OTHOIICHHUE K MPUPOAC KaK HCTOYHUKY KHU3HU Ha 36MJ’I€,
OCHOBC €€ CyICCTBOBAHM,

MOBBINICHUEC YPOBHA AKOJIOTHYECKOU KYJbTYPBI: an06peTeHHe OIIbITa IIJIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKHU UX BO3MOXXHBIX HOCJ'IC)ICTBI/II\/'I JJIA Oprnca}om;eﬁ CpCanl;

0CO3HaHHE TII00AITLHOr0 XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M u HYTeﬁ HX PCIICHUA,

CIOCOOHOCTh MCIOJIB30BATh NMPHOOpPETaEMbIe TPU W3YYEHUH OHMOJIOTUU 3HAHUS U YMEHHS TIPU
peuieHur TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM IIPHPOJONOIB30BaHHEM (COOIIO/ICHHE TPaBHII
MIOBEJICHHUS B TIPUPOJIC, HANIPABICHHBIX Ha COXPAHEHUE PABHOBECHS B HKOCHCTEMAax, OXpaHy BHJIOB,
sKOCcHCTEM, Orochepsl);

AKTUBHOE HEMPHUITUE ACHUCTBHUM, MPUHOCIUIUX BPE] OKPYKAOUIEH NPUPOIHOWU CpEele, YMEHUE
MIPOTHO3UPOBATh HEOIArONPUSTHBIE IKOJOTUYECKUE IOCIEICTBUS MPEANPUHUMAEMBIX JCUCTBUNA U
MpEeIOTBpAIATh HX;



HAJIMYUE PA3BUTOIO  SKOJOIMYECKOTO  MBILUICHHS, O3KOJOTMYECKOM KYyJIbTYpPbI, OIbITA
JIEITEIBHOCTH  DKOJOTMYECKOM  HANpaBJICHHOCTH, YMEHHS  pPYKOBOJICTBOBATbCS  MMH B
[I03HABATEJIbHOM, KOMMYHHUKAaTHBHOM M COLHMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHK B
MPAKTUYECKOU JIESITENBHOCTH AKOJIOTMYECKON HAMPABIEHHOCTH;

8) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOW TMpPaKTHUKH, OCHOBAHHOIO Ha JHalore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M 4YMTaTEIbCKOM KYJbTYpbl KaK CpPCIACTBa B3aHMOJCHCTBU
MCXKAY JIOAbMU U ITO3HAHWA MHPA,

NOHMMaHue cnenuduku OHONOTMM Kak HayKHd, OCO3HaHHE ee poiau B (OPMHUPOBAHUU
PALMOHATIBHOIO HAYYHOT'O MBIIIICHHS, CO3/IaHUH LIEJIOCTHOTO MPECTABICHHS 00 OKPY KAIOIEM MHUPE
KaKk O €JIMHCTBE IMPHUPOJBI, YEJOBEKAa M OOIIECTBA, B IMO3HAHUHM IMPHUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHny IpobsieM COXpaHEHUS TPUPOJTHOTO PAaBHOBECHS;

yOeXJIeHHOCTh B 3HAUMMOCTH OMOJIOTUH U1 COBPEMEHHOMN IIMBUIN3ALMH: 00E€CIIEYEHUsI HOBOTO
YPOBHSL pPa3BUTUS MEAMIIMHBI, CO3JaHUS MEPCIEKTUBHBIX OWOTEXHOJOTUHM, CIOCOOHBIX pelaTh
pecypcHble TMpoOJieMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKAa IyTeH BBIXOAA M3 TIJI00AJIBHBIX
HKOJIOTMYECKUX NpobiieM U obecreueHus: nepexoaa K yCTOMYMBOMY pPa3BUTHUIO, PalMOHATIBLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OHMOJOrMYECKMX 3HAHUM B ILENAX MOBBILICHUS 0OLIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTHM KaK COCTaBHOM 4YacTH (PyHKIMOHAIBbHOM
rpaMOTHOCTH o0yuarouxcs, (GoOpMUPYEMOI pU U3y4YEeHUU OUOJIOTHH;

INIOHMMAHHUEC CYHIHOCTH MCTOAOB IIO3HAHHA, HUCIOJIB3YEMbIX B CCTCCTBCHHBIX HaAyKax,
CIIOCOOHOCTH MCITOJIB30BaTh IMOJIy4a€MbIC 3HAHUSA [JIA aHalin3a U 00BACHEHHUS SIBJICHUI OKpYKarouero
MHpa U NPOUCXOAAIINX B HEM H3MeHeHI/II>'I, YMCHHUEC OCJIATh 000CHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE
HAay4YHBIX q)aKTOB N UMCIOIIUXCA NAHHBIX C TEJIbIO MOJYUCHUA TOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO MCIIOJIb30BaTh OMOJIOrMYCCKUE 3HAHUS AJI1 pCHICHUA HpO6JICM B
PCAIBHBIX JKU3HCHHBIX CUTYallUAX,

OCO3HaHUE LIEHHOCTH HAy4YHOU JEATEIIBHOCTH, TOTOBHOCTb OCYILECTBIIATH IPOCKTHYIO U
HCCIIEA0BATENBCKYIO AESITENBHOCTh HHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTD K HCIIPEPBIBHOMY O6pa3OBaHI/II-O 151 CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C KU3HECHHBIMH HOTpe6HOCT${MI/I.

B mnpouecce IOCTHM)XKEHUS JUYHOCTHBIX pPE3YyJIbTATOB OCBOEHHUS OOydaromMMucs pabdboueit
IporpaMMbl IO OWOJIOTMM Ha YpOBHE cpeaHero oO0mero oO0pazoBaHHs y OOyYaromuxcs
COBEPUICHCTBYETCS SMOLMOHAIBHBIN HHTEIUIEKT, PEANOIararouiid ChOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO0 CHOCOOHOCTh IOHMMAaTh CBOE€ 3MOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HANPaBJIEHUS Pa3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAaHHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMIOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAJIBHBIM H3MEHEHUSM WU MPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAILIUU, BKJ'IIO‘IaI-OH_Ieﬁ CTPEMIJICHHUC K JOCTUKCHHUIO LICJIN U YCIIEXY, OIITUMU3M,
HHUIMAaTUBHOCTb, YMCHUC I[eﬁCTBOBaTL, ncxoasa nu3 CBOUXx B03MO)I<HOCTCI>'I;



OMIIATHUH, BKJIIO‘-IaIOH_Ieﬁ CIIOCOOHOCTh OHHUMATH 9MONHUOHAJIBHOC COCTOSIHUC JPYTUX,
YUUTBIBATH €ro IMpu OCYIECCTBJICHUHN KOMMYHHKAIIUU, CIIOCOOHOCTE K COYYBCTBUIO U
COIICPCIKNBAHUILO,

COIMaJIbHBIX HABBIKOB, BKJIHOYaIOIIHUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C IOPYIrUMHU
JJIOAbMH, 336OTI/ITBC$I, IMPOSABJIATE UHTEPCC U pa3pellaTh KOH(I)J'II/IKTLI.

MeranpeamMeTHbie Pe3yNbTaThl OCBOCHMS ydeOHOro mpenMera "buomorwms" BKIIIOYAOT:
3HayMMble A7 (QOPMHUPOBAHMA  MHPOBO33PEHHUS  OOYYAIOUMXCA  MEXKIUCIMILIMHAPHbIE
(MeXmpenMeTHbIe) OOIIeHAay4YHbIE MOHATHUS, OTPAXKAIOLIUE LIEJIOCTHOCTh HAy4YHON KapTHHBI MUpa U
cnenu(rKy METOJOB TIO3HAHMS, MCIOJIb3yeMbIX B ECTECTBEHHBIX HayKaX (BEILIECTBO, JHEPrus,
SBJIEHUE, TIPOLECC, CUCTEMA, HAy4YHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIoBaHNe, HAOJIOJICHUE, W3MEPEHHE, OSKCIEePHUMEHT W JpYyruxX), YHHUBEpCaJbHbIE Yy4yeOHBIE
neiicTBUs (103HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 0OecTIeunBaroe (opMUpoBaHue
(YHKIMOHAJIBHOM TI'PAaMOTHOCTH M COLMAJIbHOM KOMIETEHLUMH OOYyYaloLIUXCs, CIIOCOOHOCTD
00y4aromuXCcsl MCHOJB30BaTh OCBOCHHBIE MEXKIUCHMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA U
yHHMBEpcalibHble Y4eOHbIE IEHCTBHS B TO3HABATEIBHOMN U COLMAIBHON MPAKTUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOSHUS MTPOTPAMMBI CPETHETO 00IIero 00pa30oBaHUs TOJKHBI
OTpaXKaTh:

OgnaeHre YHHBEPCATBHBIMU YIYCOHBIMU TO3HABATCILHBIMA JCHCTBHUSMHU:
1) 6a3oBbIe JJOTHYCCKUEC ICHCTBHUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJlM3UpOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHHH 3HAHWN IMPHEMBI JIOTHUYECKOTO MBINUICHUS (aHAJIM3a, CHHTE3a,
cpaBHEeHHMsI, Kiaccupukanuu, 006001IeHNs), paCKPHIBATh CMBICT OMOJIOTMYECKUX MOHATUHN (BBIICIATH
WX XapaKTepHBIC MPU3HAKH, YCTAHABINBATE CBSI3U C JIPYTUMU TIOHATHSIMH);

OMPEACIIATL LN ACATCIBbHOCTH, 3a/laBasl MMapaMETpPbl U KPUTCPUH UX NOCTHIKCHUA, COOTHOCUTDH
PE3YIbTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIAMU,

HCIIOJIb30BATh OMOJIOTMYECKHUE IOHSATHUS JJIA 00BSICHEHHS (I)aKTOB U SIBJICHUH KUBOH MMpUpPOAbI;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYKTUBHBIC, JCAYKTHBHBIC, MO AHAJIIOTUH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIMpPOBATH BHIBOJBI U
3aKJIIOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CpPEACTBA JJIs MPEACTABICHHS CYLIECTBEHHBIX CBS3ed U
OTHOIIIEHUNA B HM3y4YaeMbIX OHOJOTUYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUMM pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

paspabarbiBaTh IUIAH pELIEHMs] MPOOJEeMbl C yYETOM aHajlu3a MMEIOIIMXCS MaTepUajbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JACATCIBHOCTb, OLCHHUBATHL COOTBCTCTBUC PE3YJIBTATOB MLCIIAM,
OLICHUBATb PUCKU HOCHGHCTBHP’I JACATCIIbHOCTH,

KOOpJMHUPOBAaTh U  BBHIIOJHATH pabOTy B  YCIOBUSAX pPEaJbHOrO, BHUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIIJICHUEC IIPU PCILICHUH KMU3HCHHBIX HpO6J’I€M;

2) 6a30BbBIC UCCIEAOBATEIIBCKUE ACHCTBUSA:



BJIaZICTh HAaBbIKAMH y‘{e6HO-HCCHeILOBaTCHBCKOﬁ u HpOCKTHOﬁ ACATCIIbHOCTH, HAaBbIKaAMH
paspenieHusi mpodseM, 00J1alaTh CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY TIOHUCKY
METOJIOB PEIICHHSI MPAKTUIECKUX 3a]1a4, TPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHHUS,

HCIIOJIB30BATh PA3JIMYHBIC BUABI JACATCIBHOCTH II0 IIOJYYECHUIO HOBOI'O 3HAHUA, €TO
HHTCPIIpETALlUH, HpCOGPaSOBaHI/IIO U NPUMCHCHUIO B y‘{e6HBIX CUTyalusx, B TOM YHUCIIC IIpHU
CO3JJaHNN yqe6me H COOMATIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTB Hay‘lHBIfI TUII MBIINIJICHHUA, BJIaACTb Hay‘{HOﬁ TCPMUHOJIOT Heﬁ, KIIIOUYCBBIMHA
IHOHATHUAMU U METOJaMH,

CTaBUTh H (bOpMy.l'II/IpOBaTB COOCTBEHHBIE 3agadyu B O6pa3OBaTCJ'IBHOI71 ACATCIIBHOCTH H
KN3HCHHBIX CUTYyallUsiIX;

BBISIBJIATH IPUUMHHO-CIIEICTBEHHBIE CBSA3M M aKTYaJIH3UpPOBATh 33/a4y, BBIABUTaTh TUIIOTE3Y €€
pellIeHns, HaXOAUTh apryMEHThI JUIsl JOKa3aTeNbCTBA CBOMX YTBEPXACHUM, 3a7aBaTh MapamMeTphl U
KPUTEPHUU PELICHHUS;

AHAJIM3UPOBATH MMOJYYCHHBIC B XOJ€ PCIICHUA 3aaa4u PE3YyJIbTAThl, KPUTUYCCKH OLICHUBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUSAX;

AaBaThb OUCHKY HOBBIM CUTYyallUsAM, OICHHUBATDH HpI/IO6p€T€HHI)II71 OIIBIT,

OCYIIECTBIISITh LIEJICHANPABICHHBIA MOWCK TIEpPEeHOCca CPEJACTB U CIOCOOOB JIEHCTBUS B
po(eCCHOHANIBHYIO CpPey;

YMETh NEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO0 00JIaCTH )KU3HEACITEIbHOCTH;
yMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00IacTel;

BbIJIBUT'aTb HOBBIC UJICH, MTPCAJIAraTh OPUT'MHAJIBHBIC ITOAXOAbI U PCHICHUA, CTABUTH HpO6JICMBI n
3aaa4u, JOIMyCKAroIHEC aJIbTCPHATUBHBIC PCIICHUA

3) pabota ¢ uHpopManuei:

OpPUEHTUPOBATHCS B PA3IMYHbIX UCTOYHHUKAX HUH(OpMauu (TekcTe yueOHOro nocoous, Hay4Ho-
HOIYJIAPHON JMTEepaType, OMOJIOTMYECKHUX CJIOBapsX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0azax
JaHHbIX, B MIHTepHeTe), aHaMM3UpoBaTh MH(OPMALIMIO PA3IUYHBIX BUJOB M (OPM NpeAcTaBlICHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

dbopmynupoBaTh 3ampochl W TPUMEHSATh pa3IUYHbIE METOJbl TPU TOUCKE U O0TOOpe
Ouonoruueckoi HHPpopMaIi, HeoOX0IUMOM ISl BHITTOHEHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTI> OITBIT  HUCIIOJBb30BaHHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY dKTHUBHOT'O UCIIOJIB30BAHUSA PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO ~ BBHIOMpAaTh  ONTUMAIBHYI  (GOpMYy  TIPEACTaBICHUS  OHMOIOTUYECKOM
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCTIOJB30BAaTh HAY4YHBIH S3BIK B KAadecTBE CcpencTBa npu pabore ¢  OHOIOrHMYECKOU
uHboOpMalMel: MPUMEHITh XUMUYecKue, (U3NYECKHe W MaTeMaTHYeCKHe 3HAaKWU U CHMBOJBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIIONB30BaTh MW  IMPEoOpa3oBBIBATh  3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH;

BJIQJICTh HABBIKAMH PACTIO3HABAHUS M 3alIUTHl HH()OpMaIuy, HHHOPMAIIMOHHON 0€301acHOCTH
JINYHOCTH.

OBJ'I&[[GHI/IG YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU Ilef/'ICTBI/ISIMI/II

1) oOmeHue:



OCYIIECTBIISATh KOMMYHHUKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATH B JMAJIOre HIIU
JUCKYCCHH TI0 CYIIECTBY OOCYKJIaeMOi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh CY)KJICHUS
OTHOCHUTENIBHO BBINOJIHEHNS TPEAJaraéMod 3aJadyd, Y4YWThIBaTb HMHTEPECHl U COIJIACOBAHHOCTD
MO3UIMH IPYTUX yYaCTHUKOB JMAJIOra WK AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpeJCTBa OOIIEHUS, MOHUMAaTh 3HAYEHUE COLMAIBbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTyalud, YMeThb CMAr4aTtb KOH(DIUKTBI M BECTH
NIEPETOBOPBL;

BJIIETh PA3IMYHBIMHU ClIOcO0aMU OOIIEHUS U B3aUMOAECHCTBUS, MOHUMATh HAMEPEHUS APYTUX
Jroed, TpPOSBIATH YBAXKUTEIHHOE OTHOIIEHHWE K COOECeTHHKY M B KOPPEKTHOH ¢opme
(bopMyIIHpPOBATH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
2) coBMeCTHas JACSITEIBHOCTD:

[IOHMMaTh W HCHOJb30BAaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBUIYalIbHOH paboThl mHpu
pelIeHnn OMOJ0TrHYecKor MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS IPYIIOBBIX (HOpM
B3aMMOJICHCTBUA NIPU PELIeHUU yueOHO! 3a1auu;

BI)I6I/IpaTI) TEMATUKYy W MCTOABI COBMCCTHBIX I[GI\/’ICTBI/If/'I C YUCTOM O6HII/IX HHTCPCCOB H
BO3MOXKHOCTEH KaXXa0ro 4JIC€Ha KOJIJICKTHUBA,

MIPUHUMATH IIEJIU COBMECTHOM ESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPJAHMHUPOBATH JICUCTBUS 10
€€ JOCTHKEHUIO: COCTABIIAThH IUIAH NIEWCTBUM, paclpeAessaTh POk C YYETOM MHEHHH YYaCTHUKOB,
00cCy>XJ1aTh pe3yIbTaThl COBMECTHOI paboThI;

OLIEHMBATh KAayeCTBO CBOErO BKJIAJa M KaKJOr'0 YYaCTHUKA KOMaHIbl B OOLIUIl pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHMBATh HJEH C IIO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATETMYECKOE IMOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIHATHBHBIM.

OBnajieHne YHUBEPCATbHBIMU PETYJISTUBHBIMU JHCTBUSMU:
1) camoopranuzanus:

UCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIS BBISIBJICHUS NPOOJIEM U UX pEIIEHUs B KU3HEHHBIX U
y4eOHBIX CUTyaIsX;

BBIOMpATh HAa OCHOBE OHMOJOTHYECKMX 3HAHWM II€TIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOUX
JEHUCTBHUSX M IIOCTYNKAax II0 OTHOWICHHWIO K JXUBOM IpPHUPOJE, CBOEMY 3IOPOBBIO U 3I0pPOBBIO
OKPY’KaOIIHX;

CaMOCTOATCIIbHO OCYHICCTBJIATH IMTO3HABATCIbHYIO ACATCIbHOCTD, BBISABIATH l'IpO6J'ICMI)I, CTaBHUTDH
u CI)OpMyJ'II/IpOBaTB COOCTBEHHEIE 3aJa4u B O6pa3OBaTeHLHOﬁ ACATCIIbBHOCTHU U ) KU3HCHHBIX CUTYALIUAX;

CaMOCTOSATENIFHO COCTaBJIATh IIAH PEIIeHHsS NpOoOJIeMBI C YYETOM HMEIOIINXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEINOYTEHUH;

AaBaThb OCHKY HOBBIM CUTYAIlUsAM,
paclIupiaAThb paMKU yqe6Hor0 npeaMeTa Ha OCHOBC JIMYHBIX HpeHHOqTeHHﬁ;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;



OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO IIUPOKON SPYIUIUMH B pa3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBILIATH CBOW 00pa30BaTEeNIbHBINA U KYJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

AaBaTb OILICHKY HOBLIM CUTyalUsIM, BHOCHUTb KOPPCKTHUBBI B JCATCIBHOCTH, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,

BJI1aACTh HaBBIKAMU MO3HaBaTEIbHOMI pe(I)JICKCI/II/I KaK OCO3HaHHus COBCPHIACMBIX HCﬁCTBHﬁ n
MBICJIIMTCIIBHBIX MPOLIECCOB, UX PC3YJIbTAaTOB U OCHOBaHI/Iﬁ, HCIIOJIB30BAaTh IMPUCMBIL perJ'IeKCI/II/I JUIA
OLICHKU CUTYyalluHu, BBI60pa BCPHOI'O PCHICHUA;

OLICHHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEILIEHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYT'MX IIPU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;
3) npuHATHA ce0sl U APYTHX

MPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAINU3€E Pe3yIbTaToOB AEITEIbHOCTH;
MIPU3HABAThH CBOE MPABO U MPABO JAPYTUX Ha OIMINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeI0BEKa.

IIpeameTHble pe3yibTaTbhl ocBoeHUs npopamMmbl COO mo Ouonorun Ha 06a30BOM YPOBHE
BKJIIOUAIOT crenuduyeckue ans ydeOHoro mnpeamera "buonorua" HayuyHble 3HAHUS, YMEHHUS U
crocoObl ACUCTBUI 10 OCBOEHHIO, MHTEPIPETAlUU U MIPEOOPa30BAHUIO 3HAHHUM, BUBI JESITEILHOCTH
10 TIOJYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHHIO 3HaHUHN B Pa3IMYHbIX YUYEOHBIX CUTYyaIUsX, a TAK)KE B
peanbHbIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Ouonorueil. B pabodeil mporpamme npenMeTHbIE
pe3yJIbTaThl MIPEICTABICHHBI IO CeMeCTpaM 00yUEHH .

IIpeameTHbIe pe3yabTaThbl OCBOeHUsS yueOHOro npeamera "buonorus" B 1 cemecTpe AOIKHBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCT€é M pOJU OHMONOTMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (OpPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa U
HAYYHOT'O MHPOBO33pPEHMs, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa JJIsl PEeILEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pACKpbIBaTh COJEp:KaHUE OMOJIOTMYECKUX TEPMHHOB M TIOHSATHH: >KU3Hb, KIETKA,
opraHusM, MeTadbonusMm (0OMEH BEIIEeCTB U MpEBpallleHHe SHEPruu), roMeocTas (camoperyJsuus),
YpOBHEBasl OPraHU3aIMsl KHUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHUE (PENPOIYKIINSA), HACIEACTBEHHOCTD,
HN3MCHUYHUBOCTDL, POCT U PA3BUTHUC,

yMEHUE u3jaraTb OHMOJIOTHYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHas,
LEHTpajbHas JorMa MOJeKyJIspHOi O6uosorun), 3akonsl (I'. Mennens, T. Moprana, H.J. Basuiosa)
U yyeHHs (O LIEHTpax MHOrooOpasusi M NMPOUCXOXKIEHHUs KyJIbTypHbIX pactenuil H.M. Basuiosa),
ONpEENATh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMCHHUCEC BJIAACTh METOAaMU HAYYHOI'O IMO3HAHUS B OHOJIOTHU: Ha6J'IIO)IeHI/Ie N OIMUCAaHUC KHUBBIX
CHUCTCM, MNPOLCCCOB H ﬂBJ’ICHI/II\/'I, opranusanvss W MPOBCIACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIZIBUKCHUC TUIIOTC3bI, BBISIBJICHUC 3aBUCUMOCTU MCIKAY UCCIICAYECMbIMU BCINYNHAMU, 00BsACHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/If/'I, T€0pI/II>'I M 3aKOHOB, YMCHUC €JIaTh
BBIBOJIbI HA OCHOBAHHWU IMOJIYUYCHHBIX PE3YJIbTATOB,



YMEHHUE BBIACIATh CYLIECTBEHHBIC IPU3HAKA BUPYCOB, KIETOK IIPOKAPUOT K DYKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHA BEIIECTB H
NpeBpalleHusl SHEPruM B KJeTKe, (POTOCHMHTE3a, IUIACTHYECKOT0 M JHEPreTMYecKoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, M€H03a, OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHJIWBHUIYaJIbHOTO DPa3BUTH
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHSTh IOJIy4eHHblEe 3HAHUA Ji1 OOBSCHEHHS OMOJOTMYECKUX IPOLECCOB U
SBJICHUM, Ul MPHUHATUS MPAKTUYECKUX PELICHUH B IOBCEJIHEBHOW JXKU3HU C IIENBbI0 0OecreueHust
0€30MacCHOCTH CBOETO 3/I0POBbS M 3/10pPOBbS OKPYKAIOIIUX JIHOJEH, COOMI0AEHUST HOPM TPaMOTHOTO
MOBEJCHUS B OKpYXarollell NpUPOAHOM cpele, NMOHMMAaHUE HEOOXOIUMOCTH HCIIOIb30BaHUS
JOCTHKEHUI COBpEMEHHON OMOJIOrMH U OMOTEXHOJIOTHH JUIsl paliiOHaIbHOTO MIPUPOIONIOIB30BaAHUS;

YMCHHUC pCIIAaTh 3JICMCHTAPHLIC TCHCTUYCCKHUC 3a/la4 Ha MOHO- U ,Z[I/IFI/I6pI/II[HOG CKpCHIMBAHHC,
CICIITICHHOC HACJICIOBAaHUE, COCTABJIATH CXEMBI MOHOFI/I6pI/IJ1HOFO CKpC€IIUMBAaHUA OJId MPCACKAa3aHUsA
HACJICAOBaHUS IIPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOIHSTH JJAOOpaTOpPHbIE U MIPAKTHYECKHE pabOThl, COOMI0aTh IpaBmiia Ipu padboTe ¢
y4eOHBIM U 1a00paTOpHBIM 000pYI0BAHUEM;

yMEHHE KPUTUYECKH OLIEHWBAThb W HUHTEPIPETHPOBaTh HH(OpPMAIHIO OHOJIOrHYECKOTo
COJCpXKaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHMA M3 PA3JIMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOi HH(OpPMAaLUK, HAyYHO-TIOMYJSIPHbIE MaTepuaibl), 3TUYECKUE aCHEKThl COBPEMEHHBIX
UCCIICIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEeHUsI, 0000111ass OMOIOTHIECKYIO
UHGOpMAIIMI0O U3 HECKOJbKUX WMCTOYHHMKOB, TIPaMOTHO WCIOJb30BaTh MOHITHMHBIN ammapaT
OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro mpenmera "buonorus" Bo 2 cemecTpe AOIKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé M pOJU OHMONOTMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa U
HAYYHOT'O MHPOBO33pPEHMs, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa JJIsl PEeILIEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE DPACKpBIBaTh COJCpXKAHWE OHMOJOTMYECKMX TEpPMHUHOB W IMOHATUMN: BUM, TMOMYJIALKS,
reHo(oHA, 3BOJIOLUS, ABUXKYLIUE CUIIbl ((AaKTOPHI) IBOJIOLMHU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJ000pa30BaHUE, IKOJIOTHYECKHE (AKTOPBI, SKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTHI, PEIyLEHTHI,
[IENU TUTAHUS, YKOJIOTHIEeCKast TUpaMuia, OMOTeoneHo3, onocdepa;

YMEHHUE H3JlaraTb OMOJOrHyeckue Teopuu (3BosormonHas teopust Y. /lapBruHa, CHHTETHYECKas
TEOPHs IBOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiimeBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHud u nytei sBoronu A.H. CeBepuoBa, yuenus o 6uocdepe B.M. Bepnazackoro),
ONpeAENATh TPAaHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMCHHUC BJIAACTb METOAaMU HAYYHOI'O IMO3HAHUS B OHOJIOTHU: Ha6J'IIO)IeHI/Ie N OIMUCAaHUC KHUBBIX
CUCTCM, MNPOLCCCOB H ﬂBJ’ICHI/II\/'I, opranusanvss W HPOBCIACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIZIBUKCHUC TUIIOTEC3bI, BBISIBJICHUC 3aBUCUMOCTU MCIKAY UCCIICAYECMbIMU BCINYNHAMU, 00BsACHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJb30BAHHBIX HAYYHBIX HOHHTI/If/'I, T€0pI/II>'I M 3aKOHOB, YMCHUC €JIaTh
BBIBOJIbI HA OCHOBAHHWU IMOJIYUYCHHBIX PE3YJIbTATOB;

YMCHHUEC BbBIACIIATh CYHICCTBCHHBIC IIPHU3HAKKW CTPOCHHA OMOJIOTUYECKUX OOBEKTOB: BUIOB,
HOHy.]'ISII.[PIIZ, npoaAyueHTOB, KOHCYMCHTOB, PCAYLCHTOB, 6I/IOFCOHCHO3OB H 3KOCHCTEM, 0COOEHHOCTH
MpOoLCCCOB: HACJICICTBEHHOM HN3MCHYHMBOCTH, €CTCCTBCHHOI'O 0T60pa, BI/II[OO6pa3OBaHI/Iﬂ,
HpI/ICHOCO6JICHHOCTI/I OpraHusmos, ﬂeﬁCTBHH SKOJIOTHYCCKHX q)aKTOpOB Ha OpraHu3Mbl, IICPCHOCA



BELIECTB M IIOTOKA DHEPIUM B DKOCHUCTEMAX, AHTPOIIOICHHBIX M3MEHEHHHW B JKOCHUCTEMAaxX CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

yMEHHE MPHUMEHSTHh TOJNyYEHHBIC 3HaHUS s OOBSICHEHHS OHOJOTHYECKHX TPOIECCOB U
SIBJICHUM, JJISI TIPUHATHS TMPAKTHYECKUX PEIICHHH B TOBCEAHEBHOM XM3HH C IEJBIO 00ECTICUCHHS
0€30MMacCHOCTH CBOETO 3/I0POBbS M 3/I0POBbS OKPYKAIOIIUX JIOJCH, COOMIOACHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH TMPUPOTHON Cpeie, TOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUH COBPEMEHHON OMOIOTHH TSI PAIlHOHATIBLHOTO MPUPOIONIONB30BaAHUS;

YMCEHUE pE€IIATh 3JIEMCHTAPHBIC OuoJI0OruYecKue 3aaa4u, COCTaBJIATh CXEMBI IIEPCHOCA BEIICCTB
N DOHCPI'UH B SKOCHUCTCMAX (I_[eHI/I HI/ITaHI/Iﬂ);

yYMEHHE BBINOIHSTH JJAOOpaTOPHBIE U MIPAKTHUYECKHE paboThl, COOMI0aTh IpaBuiia pHu padboTe ¢
y4eOHBIM U J1a0opaToOpHBIM 000pY/I0BAHUEM;

YMEHHUE KPUTHYECKH OIICHUBATh H HMHTEPIPETUPOBaTh HWHOOpMAIKI0 OHOJIOTHYECKOTO
COJICp)KaHHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBod  wmH(MOpMAIMK, HAYYHO-TIOMYJSPHBIE  MaTepuajbl), pacCMaTpPUBaTh  TJIOOATbHBIC
HKOJIOTUYECKHE TMPOOIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE cO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIICHHsI, 0000111ast OMOIOTUYECKYIO
WHPOPMAIIMI0O W3 HECKOJbKHX WMCTOYHHKOB, TI'PAMOTHO WCIIOJIb30BAaTh IOHATHHHBINA —ammapar
OHOJIOTHH.

TEMATUYECKOE IINTAHUPOBAHHUE

1 CEMECTP
Ne HanmeHoBaHMe pa3aesioB M TeM NPOrpaMMbl, TeM Y4eOHBIX | Y I3 [CP | K
n/n | 3aHATHH

Tema 1. Buosorus kak Hayka
1 buonorus kak Hayka. 1

Meto1bl TO3HAHUS KUBOU HPUPOJIBI.

[Tpaktrueckas padora N 1. "Hcnonp3oBaHue pa3IndHbIX
METOIOB IIPU U3yUEHHH OMOIOTUYECKHX 00BEKTOB".

Hrtoro nmo teme 1 0 1 0 0

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3 AU
2 Kussle cuctemsl (6MOCHCTEMBI) Kak IpeaMeT u3ydeHus | |1
ouosorun. CBOMCTBAa OMOCHCTEM M UX pazHOOOpasue.

Hroro o Teme 2 1 0 0 0

Tema 3. XuMHnuyeCcKuii cOCTaB U CTPOEHHE KJIETKH

3 XUMHUYECKUA COCTaB KIETKM. Bojga W MuHepaibHbIE 1
BEIECTBA.

benku. CocTtaB 1 cTpoeHHe OEIIKOB.
4 ®epMeHTHI - OMOJIOTHUECKUE KaTaIH3aTOPEI. 1

Jlaboparopnas pabora N 1. "M3ydeHue katanuTHUeCKOH
aKTUBHOCTH  (EepMECHTOB (Ha TMPUMEPE aMIIa3bl WU
KaTanasbl)".




Yrnesoasl. JInnuael.

HyxknennoBreie kucinotel. AT®

[{utosorus - Hayka 0 KiIeTKke. MeTO/Ibl U3YyUEHHS KIIETKU.
KiteTka kak 1esnocTHas xKuBas CUCTEMA.
TuIbl KIETOK: 3yKapUOTHYECKAs U IPOKAPUOTHYECKASL.

JlaGopartopnast pabora N 2. "M3ydeHue cTpoeHUs KIETOK
pacTeHuil, XUBOTHBIX M OakTepuil IMOJ MHKPOCKOIOM Ha
TOTOBBIX MUKpONpeEnaparax u ux onucaHue'.

IToBEepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAsI CTEHKA,
TVIMKOKANMKC, UX (yHKUUU. SApo - perynsiTOpHBIA IIEHTP
KJIeTKU. TpaHCHIOPT BEIIECTB B KIIETKE.

Hroro o teme 3

Tema 4. JKuzHeaeATeJLHOCTh KJIECTKHU

OOmMmeH BelecTB, Wi MeTaboan3M. DoTocuHTES.

XeMocHHTe3. DHEePreTHUECKUil 0OMEH B KIIETKE.

Peaknuu MaTPUYHOTO CUHTE3A. T'enetnyeckas
uHpopmanus u JHK.

Hexserounsie hopMbl )KU3HU - BUPYCHI.

HToro o teme 4

0 0

Tema 5. PazMHoxkxeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPraHU3MOB

10

Knerounsiii nuki. JleneHue KIETKHA - MUTO3.

JlaGoparopnast pabora N 3. "HaOmrogeHue MuTo3a B
KJIETKaX  KOHYHMKA  KOpellKa  Jiyka  Ha  TOTOBBIX
MUKponpenaparax".

[TporpamMmmupyemasi Tu0Genb KIETKA — amonTto3. DopMbl
pa3MHOXKeHHs oprann3MoB. IlooBoe pasmHokeHne. Meios.

11

I"'ameTorenes.

Jlabopatopnast pab6ora N 4. "H3ydeHume cCTpoeHHs
TMOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparax".

WunuBumyanpHOE pa3BuTHE (oHTOTEHE3).
OMmOpuoHanbHOe pa3BuTHE (dMOpHorenes). Poct u pasButhe
pactenuii. OHTOreHe3 I[BETKOBOIO PACTCHHS: CTPOCHHE
CCMCHHU, CTAIUN PASBUTHA.

Hrtoro o reme 5

0 2

Tema 6. HaciieacTBEHHOCTh M U3MEHYHMBOCTDH OPT

AaHU3MOB

12

IIpenMer ©  3agaud  TEHETHKU. 3aKOHOMEPHOCTH
HacJeI0BaHMsl TPU3HAKOB.

JuruOpuHoe ckpeniuBaHue.

CHCHHCHHOC HaCJICAOBAHUC ITPU3HAKOB.




JlaGopatopnass pabora N 5. "H3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO W JUTHOPUIHOTO  CKpEIIMBaHUA Yy
Jpo30(HIIbl Ha TOTOBBIX MUKpOIpenaparax'.

13 XpOMOCOMHas TEOpHs HACTEICTBEHHOCTH. . 1
['eneruka nona.

N3menunBocTh. BUALI N3MEHYNBOCTH.

JlaGopatopHas pabota N 6. "N3yuyeHue
MOAU(PUKAITIOHHOM W3MEHYUBOCTH, MOCTPOCHUE
BapHAaIlMOHHOTO Psijia M BApHAIIMOHHOM KPUBOM'".

14 N3menunBocTh.  Melo3 ©M  TOJOBOM  mpoliecc. 1

Knaccudukanus mytanui.

JlaGopatopnast pabora N 7. "AHaim3 wMyTanmui y
JP030( MBI HAa TOTOBBIX MUKpOIIpenaparax".

15 BuesnepHast HacleACTBEHHOCTh U U3MEHYHUBOCTb. 1

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE
METOJbl TEHETUKH 4enoBeKa. COBpEMEHHOE OIpENeIcHUE
reHoruna. HacneacTBeHHble 3a00/1€BaHNS YEJIOBEKA.

[Ipaktnueckas pabora N 2. "CocraBieHue W aHaIU3
POJOCIOBHBIX UeJIOBEKa' .

HToro o teme 6 1 1 1 1

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOT UM

16 Cenekius kak Hayka u npornecc. CoBpeMennbie Metoasl | 0,5
cenekiuu. bBHOTexXHOIoTHs Kak 0Tpaciib MPOU3BOICTBA.

0,5
JuddepeHnmrpoBaHHbIN 3a4ET

Ikekypeusi  "OCHOBHBIE METOABI W JOCTHIKEHHUSA | - - - -
CEJNIEKIIMM PACTeHW U IKUBOTHBIX (Ha CENEKIHOHHYIO
CTaHIIHIO, TUIEMEHHYIO (DepMy, COPTOUCTIBITATEIIBHBIN yUaCTOK,
B TEIUTMYHOE XO3SUCTBO, Ta00OPATOPHUIO arpOYHUBEPCUTETA UITH
HAay4IHOTO IIEHTpA)".

HToro o treme 7

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 6 6 2 2

IIpome:xxyTounasi arrectanusi B popme nuddepeHImpoBaHHOTO 3a4éTa
O0bem yueOHOTO BpeMEeHH, 3aTPavylBaeMOro Ha IpoBeIeHHEe OIIEHOUHBIX npoueayp - 0,5 gaca

2 CEMECTP

No HanmeHoBaHMe pa3aesioB M TeM NIPOrPaMMbl, TeM Y4eOHbIX | Y I3 [CP | K
m/n | 3aHATHI

Tema 1. DBOJTIOUOHHAA OMOJIOTUA

1 DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH. 1

CBuAETENbCTBA HBOJIONUU. DBONIOIMOHHAS Teopus Y.
JlapBuHa.




Cunretrnueckas teopus 3Boitoruu (CTI) u ee OCHOBHbBIE
TTOJIOKEHUSI. MUKPOIBOTIOIIHS.

Jlaboparopnas pab6ora N 1. "CpaBHeHue BHJIOB IO
MOP(}OJTOTHIECKOMY KPUTEPHIO'".

JBwxymue cuibl  (pakTopbl) HBOJIONMH BHUIOB B
npupoje. MyTalMOHHBIH — mpouecc M KOMOMHAaTUBHAas
U3MEHUYUBOCTb.

EcrecTBennsIit oTOOD.

[TpucnocoOIeHHOCTh ~ OPTaHU3MOB  KaK  pe3yJbTar
9BOJIIOLIUH.

Jlaboparopuas pabora N 2. "Onucanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma MW €€  OTHOCHTEIBHOTO
xapaktepa'.

Bunx u Bunoo6pazoBanue.

MaxposBomorus. @opmbel 3Bomonuu. HeoOpatuMocTs
IBOJTIOIHH.

[Iporpeccupyromas  crnenuanuzanus.  AJanTUBHAs
pajuanus.

HToro o Teme 1

Tema 2. Bo3HNKHOBeHMeE U PA3BUTHE )KU3HU HA 3e

MJ1e

Hayunbie runote3sl BO3HUKHOBEHUS )KM3HU Ha 3eMuie.
DopMHUPOBAHNE OCHOBHBIX TPV )KHUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3eMIie IO IpaM U EPHOIaM.

OcHOBHBIE  JTambl  ABOJIONUUA  PACTUTEIBHOTO |
xuBoTHOro Mmupa. Ilpakrnyeckas pabora N 1. "Hzydenue
HMCKOMAEMbIX OCTATKOB PACTECHUM M YKUBOTHBIX B KOJICKIUIX'".

OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OBOJIIOLMS YEJIOBEKA.

JBmxymiue CHJIBI (daxTopsr) aAHTPOIIOTeHEe3a.
HacneacrBeHHast H3MEHYHBOCTh M €CTECTBEHHBIN OTOOD.

(OCHOBHEIC CTaarun U BETBU 5BOJIOIHH YCJIOBCKA

10

YenoBeueckue pachl.

IKcKypeus "OBONIONMS OPraHUYeCKOro Mupa Ha 3emie"
(B eCTeCTBEeHHO-HAYUHBIN WM KpaeBeTUECKUN My3ei).

Hroro o teme 2

5

Tema 3. OpranusMbl 4 OKpPYKAaK0IIas cpeaa

11

DKOJIoTus KaK HayKa

Cpenbl 0OUTaHMsI OPraHU3MOB

1

12

DKOJI0ru4ecKue baxTopsbI. Knaccudukanus
9KOJOTUYECKUX (PaKTOpPOB: aOMOTHYECKHE, OMOTHYECKHE U
aHTpororeHHsle. JlelicTBUE SKONOTHYECKHX (aKTOpPOB Ha
OpPTaHU3MBI.




13 AbuoTtnueckue (baxTopsI: CBET, Temneparypa, | 1
BIaXHOCTh. DoTonepuoansm. [IpucrnocobaeHuss OpraHu3MoB K
JeMCTBUIO aONOTUYECKHX (PaKTOPOB. BHOJIOrHUECKUe PUTMBI.

14 Jlaboparopnas pabora N 3. "Mopdomoruueckue 1
0COOEHHOCTH PACTCHHI M3 Pa3HbIX MEeCT OOUTaHUs".

15 JlaGopatopnast pa6ota N 4. "BiusHue cBeta Ha pocT U 1
pa3BUTHE YEPEHKOB KoJyeyca'.

16 buotnueckue (hakTopsI. Bunpt omotnueckux | 1
B3aUMOJCUCTBUM.
17 OKOJIOTUYECKUE XapaKTEPUCTUKH Nomysiiui. OcHOBHBIE | 1

MOKa3aTeay MOMyJsIuK. JMHaMUKa YUCICHHOCTH MOMYJISIUN
U €€ peryJsusl.

18 [Tpaktuyeckas pabora N 5. "llogcuer miIOTHOCTH 1
MOMYJISIUUA pa3HbIX BUIOB PACTCHHIL".

Hroro o teme 3 5 3 0

Tema 4. Coo011ecTBa M YKOJOrHYeCKHEe CHCTEMBI

19 buoueno3. Okojmoruueckue CHUCTEMBbl (SKOCHUCTEMBI). 1
[Ipupogubie 3KOCHUCTEMBI. AHTPOIOIE€HHBIE HKOCHCTEMBI.
ArposkocucTeMbl. Y pOOIKOCHUCTEMBI.

20 buopasznoobpasue. 1

Yuenue B.U. Bepnanckoro o 6uocdepe.

21 KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LUKIIBI 1
3JIEMEHTOB (YIJIepoa, a30Ta).

UenoeuecTBO B OMochepe 3eMin.

22 CocymiecTBoBaHuE TIPUPOIBI u YEeII0BEYECTBA. 1
JlocTuxkeHust OMOJIOTUN U OXPaHa IPUPOIBI.

Hroro o teme 4 0 0 2

23 Kontponbnas padora 1

OBILIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 13 |6 2 2

IIpome:kyTouHasi arrectanusi B ¢opmMe KOHTPOJIbHON PadoThI
O0beM yueOHOr0 BpeMEHH, 3aTPaYrBACMOr0 Ha TIPOBEACHIE OIICHOYHBIX Mporenyp - 1 gac




B denepanbHBIX U perHOHANBHBIX MPOIEIypax OIEHKH KauyecTBa 0Opa30BaHUS HCIIOJIB3YeTCs
nepeveHs (KoauduKaTop) pacupeieICHHBIX M0 CEMECTPaM MPOBEPSEMBIX TPEOOBAHHM K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOUM 00pa30oBaTENbHON MPOTrpaMMbl CPEJHETr0 OOIIero oOpa3oBaHHs U IIIEMEHTOB
COJIEpIKaHUS 110 OMOJIOTHUH.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOEHHSI OCHOBHOM
oOpasoBatenbHON porpaMmsl (1 cemectp)

Kon [IpoBepsiemble TpeaAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO O0IIET0 00pa3oBaHuUs
pe3yabTaTa
1 CpopMUpOBaHHOCTh 3HAHUH O MECT€ M POJU OWOJOTHU B CHCTEME

HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (DOPMHpPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa M HAYYHOIO MHPOBO33PEHHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YYCHBIX-OMOIIOTOB B pa3BHUTHE
Oouosornu; (PyHKIIMOHAIHHOM TPAMOTHOCTH YEJIOBEKA I PEHICHUS
YKU3HEHHBIX 33/1a4

2 YMeHue packpbIBaTh COCpKaHUE OMOIOTMYECKUX TEPMHUHOB U TOHSATHH:
KU3Hb, KJIETKA, OPraHu3M; MeTaboau3M (0OOMEH BEIIECTB U MPEBPAIECHUE
SHEPTUH), TOMEOCTa3 (CaMOPETYIISIINS), YPOBHEBAs OpraHU3aIUs KUBBIX
CHUCTEM, CaMOBOCHpPOU3BEJEHUE (PENpOIyKIUs), HACIEICTBEHHOCTD,
M3MEHYHMBOCTh, POCT U PA3BUTHE

3 YMeHue uznaraTh OHMOJIOTHYECKHE TEOpPUM (KJIETOYHas, XPOMOCOMHas,
MyTainmonHas), 3akousl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHHus: (0 LIEHTpax MHOrooOpa3uss U TMPOUCXOXKIEHHUS KYJIbTYPHBIX
pactenunit H.W. BaBunoBa), onpenenstb rpaHulibl UX NPUMEHUMOCTH K
YKUBBIM CHCTEMaM

4 YMenue BrIajeTb METOJAaMU HAy4YHOTO T[O3HAaHHUA B  OuOIOTHU
(HaOrofcHWE W ONHMCAHHWE JKUBBIX CHCTEM, IPOIECCOB U SBICHUIA;
OpraHm3alysi ¥  TOpOBeJAeHHE  OWOJIOTMYECKOTO  AIKCIEPHUMEHTa,
BBIJIBUKEHUE TUIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXIY UCCIIEAYEMbIMU
BEJIMUYMHAMU, OOBSCHEHUE MONYUYEHHBIX PE3yJNbTaTOB, MCIOIB30BAHHBIX
HAy4YHBIX TOHSATHH, TEOpPUW M 3aKOHOB, YMEHHE JeJiaTb BBIBOJBI Ha
OCHOBaHUU MOJYUYEHHBIX PE3yIHTATOR)

5 YMeHHe  BBIJICHATH CYHICCTBCHHBIC TIpHU3HAKHW  BUPYCOB, KIJICTOK
IIPOKApHUOT u OYKapuorT, OJHOKJICTOYHBIX n MHOTOKJICTOYHBIX
OpraHnu3MoB; 0COOEHHOCTH IMpoucccoB oOMeHa BCHICCTB M IMPCBPALICHHA
OHCpPIrunu B KIICTKE, (1)OTOCI/IHTC33., INIAaCTUYECKOI0 M SHEPIrCTHYCCKOI0
O6MeHa, XCMOCHHTC3a, MHUTO34, Meﬁoaa, OILIOJOTBOPCHUA, PASMHOKCHU,




VHIVMBUAYATHHOTO PA3BUTHUS OpraHu3Ma (OHTOTCHE3)

YMeHue  NpUMEHSATh  TMONYYCHHbIE  3HAHWS Uil OOBSCHEHUS
OMOJIOTUYECKUX TPOILIECCOB U SIBICHUM, ISl TPUHATHS TPAKTUYECKUX
pelieHnii B TIOBCETHEBHOM XKU3HU B IENAX oOecreueHus 6e30MacHOCTH
CBOETO 3JI0POBBSI M 3JI0POBBSI OKPYKAIOIINUX JIFOACH, COOJIOACHHS HOPM
rPaMOTHOTO TOBEICHUS B OKPYXKAIOIIEH NPUPOJHOM CpEAE; NOHUMAHUE
HEOOXOAUMOCTH HUCTIOJIB30BAHMS TOCTHKEHUN COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHI /I PallMOHAIBHOTO MPUPOJIONOJIb30BaHUS

YMeHue pemarb 3JIEMEHTApHbIE TE€HETHMYECKHE 3aJadyd Ha MOHO- M
TUTUOPUIIHOE CKpEUIMBaHUE, CLEIUICHHOE HAacleJOBAHUE; COCTaBIIATH
CXEeMBbI MOHOTHOPHIHOTO CKPEIIUBAHUS JIIsl TIPEJICKA3aHUs HACIeTI0BaHUS
MPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOTHATH J1a00paTOpHbIE U MPAKTHYECKHE paboThl, COONI0AATh
MpaBwJIa pu paboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYJOBAHUEM

YMeHHe KpUTHYECKU OIEHMBATh W MHTEPIPETUPOBATH HH(POPMALHUIO
OHMOJIOrMYECKOT0 COIepKAHMSI, BKIIOYAIOIIYIO IICEB/IOHAYYHbIE 3HAHUS U3
pa3nnyHbIX UCTOYHUKOB (CMMU, Hay4yHO-MONYJSIpHBIE MAaTepHallbl);
STHUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEeNOBaHUN B  Ouosoruu,
MeAULHE, OMOTEXHOJIOT U
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YMeHue co3naBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011ast OMOJIOTMYECKYyI0 HH(POPMAIMIO M3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh NOHATUHHBIN anmnapat OMOJIOTUI

[TpoBepsiembie aeMeHThI coaepxkanus (1 cemecTp)

Kon

IIpoBepsieMblii 2JIEMEHT COICPKAHUS

buosnorus kak Hayka

1.1

buomorust - Hayka o >xuBoi mpupone. Ponp Oumonormm B QopMHpOBaHUHU
COBPEMEHHOW HayYHOH KapTUHbI MUpa. CucTeMa OHOIOTHYECKUX HAYK

1.2

MeTopl TIO3HAHMS SKMBOW MPUPOIBI (HAOIOJECHUE, SKCIEPUMEHT, OIMHCAHHE,
U3MepeHue, Kiaccu(UKaus, MOJCIMpPOBAaHUE, CTaTHCTHYEecKas o00paboTka
JTAHHBIX )

JKuBble cucTeMBI U NX OpraHu3anusia

2.1

JXuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. CBoCTBa
OMOCHCTEM M MX pa3HooOpasue




2.2

YpoBHU oOpraHuzanuyd OWOCHCTEM: MOJIEKYJISIPHO-T€HETUYECKUM, KIIETOYHBIMH,
OpraHUu3MEHHbIH, MONMYJISALIMOHHO-BUIOBOM, YKOCUCTEMHBbIH, OMOChepHbIN

XHUMHYECKUN COCTaB U CTPOCHUE KIICTKH

3.1

XHUMHUYECKHM COCTaB KIETKH. XHMHUYECKHE JJICMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMECHTEL. Bona N MHUHCpAJIbHBIC BCHICCTBA. CDYHKHI/II/I BOObI H
MUHCPAJIBbHbLIX BCIICCTB B KJICTKE. HO,[[I[Cp)KaHI/IC OCMOTHYECKOro OajaHca

3.2

benku. CoctaB M cTpoeHHEe OENKOB. AMHHOKHUCIOTBI - MOHOMEpPHI OENKOB.
He3zamenumMble U 3aMeHHMblE AaMHUHOKHCIOTHL. AMHHOKHCIOTHBIN COCTaB.
YpOBHM CTPYKTYpbI O€IKOBOM MOJIEKYJIbl (IepBUYHAsL, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUUECKHe cBoicTBa OenkoB. buonoruueckue
(byHKIMU OEIKOB.

®depMeHTHI - OMonoruueckue katanuzatopbl. CTpoeHue ¢epMmeHTa: aKTHBHBIN
LHeHTp, cyocrparHas crneuupuunocts. Kodepmentsl. Buramunbl. Orianuus
(hepMEHTOB OT HEOPTaHMYECKUX KaTaJIN3aTOPOB
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VYrneBoabl: MOHOCAaxapubl (TJIH0K03a, pud03a U Je30Kcupu0o03a), Aucaxapuisl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmals, TJIMKOT€H, LEJUII0I03a).
Buonornveckne GyHKINHU YTIIEBOIOB.

Jlunuapl:  TpurMuepuabl,  crepounsl,  ¢ochomunuasl.  I'mapodunabHO-
runpodoOHble cBoiicTBa. buonornyeckue ¢yHkuuu sunuaoB. CpaBHEHHE
YIJI€BOIOB, OCJIKOB U JIUIHJIOB KAK MCTOYHUKOB SHEPIUU
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Hyxneunossie kucnotel: JJHK u PHK. Hykneotnas! - MOHOMEpB! HyKJIEMHOBBIX
kucinot. Crpoenne u ¢ynkuuu JIHK. Crpoenune m ¢ynkmuu PHK. ATO:
CTpoeHHe U HYHKIIUU

3.5

]_II/ITOJ'IOFI/IH - HaAYKa O KJICTKE. Knerounas TCOPU. Metonpl HN3Yy4YCHUS KIICTOK

3.6

Knerka kak nenocTHas xuBas cucreMa. OOIMe NMpU3HAKU KIETOK: 3aMKHYTast
HapykHass MeMOpaHa, monekyinsl JIHK kak reHermueckuii ammapat, cucTeMa
CHHTE32a OeJKa

3.7

Tumnel K1€TOK: SyKapuoTHYECKask U NMpoKapruoTHueckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuyeckoil  kuetku. Kiertounas crenka Oaxrtepuil. CrpoeHue
9YKApUOTUYECKON KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIbHOH, >KHBOTHOM M
rpUOHON KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK - KJIETOYHAs CTEHKA, TIJIMKOKAJIUKC, HX
¢yskuuu. [lnazmatuueckas memOpana, ee cBorcTBa u GpyHKIuu. [{uTomiazma u
ee opraHouabl. OgHOMEMOpaHHBIE OpPraHOMIBI KJIETKH: JHJIOIUIa3MaTUYecKast
cetb (OIIC), ammapar [ompmxu, au3ocoMmsbl. [lodyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MUTOXOHJAPHH, IJIACTUIBI. HpOI/ICXO)KI[eHI/Ie MI/ITOXOHZIpI/Iﬁ U II1aCTHUI.
Bunpl mnactua. HemeMOpaHHBIE OpPraHOMIIBI KJIETKUA: PUOOCOMBI, KJICTOYHBIH
HCHTP, PCCHUYKH, KI'YTHKH. CDYHKIII/II/I OpraHOM 0B KJICTKH. Brxumrouenus




3.9

SAnpo - perynsTopHblii 1HeHTp kieTkd. CTpoeHHe siapa: sjepHas o0o0JiouKa,
KapuoIIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

)KI/BHGILCHTCJ'ILHOCTB KIJIICTKHU

4.1

OOmeH BelecTB, WM METa00IM3M. ACCUMUIAIUS (IJIACTUYECKUH OOMEH) U
JTUCCUMUIISIINSA (SHEPTeTHUEeCKUl OOMEH) - JBE CTOPOHBI €AMHOTrO Tpolecca
MeTtabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbId. Ponb
(dhepMEeHTOB B 0OMEHE BEIIECTB W IPEBPANICHUH YHEPTHUHU B KICTKE

4.2

®dotocunte3. CBeToBas u TeMHOBas ¢a3bl porocuHTe3a. Peakumu dpoTocunTtesa.
DddextuBHOCT, (hoTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a I KU3HU Ha 3emiie.
Brmusaue ycnmoBuwit cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI TIOBBIMICHUS €O
MPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCUHTE3UpPYIONe OaKTepuu. 3HAYCHHE XEMOCHHTE3a IS
YKU3HU Ha 3emMie

4.3

DHepreTudeckuii oOMeH B KieTKe. PacriemniieHue BeEIIeCTB, BBIICICHHE U
aKKyMYyJINPDOBAaHME DSHEPrUUM B KIETKe. OTamnbl HSHEPreTHYecKoro oOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucinopoaHoe okucieHue, Uiu KIETOUYHOE
npixanue. DPGhEeKTHBHOCTh YHEPTreTHIECKOTO 0OMEHA

4.4

Peakuun wmarpuuHoro cuHte3a. [enernueckas wuHdopmamus u JHK.
Peanuzanus renernueckoil mHpopmanuu B KieTke. ['eHeTHUecKuil KOX U ero
cBoiicrBa. Tpanckpunius - marpuunbliii cunte3 PHK. Tpancnsauus - 6uocunres
6enka. Koguposanue amuHokucior. Poib pubocom B OnocuHTe3e Oenka

4.5

Hexknerounsle ¢opmbl Xu3HU - BUpychl. Mctopus otkpeitus Bupycos (.M.
WBanoBckmii). OCOOCHHOCTH CTPOCHHS W SKU3HEICSTEIHbHOCTH BHPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >KMBOTHBIX M UEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmMmmyHnonedpunura yenosexa (BHUY) - BozOyaurens CITNda.
[IpoduiakTuka pacupocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI

PasmHoxenue u HHINBUAYAJIbHOC PAa3BUTHC OPIraHH3MOB

5.1

Knerounslii 1Mk, Wik SKU3HEHHBIH LUK KiIeTkd. HWuTepdaza u MuTo3.
[Tpoueccel, nporekaromme B wHTEpdaze. Permmmkanus - peakius MaTpUIHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIM Ha0Op - KapHUOTHIIL
JluniouHbIE W TAIUIOWJHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[{utonoruyeckue OCHOBbI Pa3MHOXKEHHMS M HWHAUBUAYAJIBHOIO pa3BUTHUS
OpraHU3MOB.

Henenne knerku - muto3. Craguum muto3za. IIpoueccsl, mpoucxonsdiiue Ha
pa3HbIX CTAAUSX MUTO3a. BUOTOrHYeCKnid CMBICII MUTO3a

5.2

@DopMbl pa3sMHOKEHHsI OPTaHU3MOB: Oecroyioe W 1mosioBoe. Buabl Gecrosioro




PaSMHOXKCHUA: [JCJICHHUC HAIABOC, IIOYKOBAHHWEC OJHO- W MHOI'OKJICTOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOEC pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHPOBaHHE OPTaHU3MOB, €TI0 3HAYCHUE ISl CEICKIIUH
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[TonoBoe pa3MHOXEHHE, €T0 OTINYUS OT OECIOI0ro.

Meito3. Craaum wmeiio3a. IIpormecchl, mpoHcXoadiiue Ha CTaauiax Meiosa.
IloBenenne xpomocoMm B Meinoze. Kpoccunrosep. buosorndeckuil cMbici U
3Ha4YECHHE Meio3a
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I"ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10s10BBIE
KeJe3bl: CEeMEHHUKHM M siMyHUKU. OOpa3oBaHUe M pa3BUTHE MOJIOBBIX KJIETOK -
ramer (CrepMaro30u, SUIEKIeTKa) - criepMaToreHe3 u oorenes. OcobeHHOCTH
CTPOEHUS SIMLIEKIETOK U criepMaro3ouaoB. OmnogorBopenue. [laprenorenes

5.5

WnnuBuayanbHoe — pa3BuTHEe  (OHTOreHe3). OMOpUOHAJIbHOE  pPa3BUTHE
(ambpuorenes). DTanbl SMOPUOHATBFHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOseHue, racTpysnus, opraHorenes. [TocramOpronansHoe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHA: NpPAMOE, HempsiMoe (JIMYMHOYHOE). BnusHue
CpeZbl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKICHHbIE
YpOZCTBa.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOI'O PpACTEHUS: CTPOEHUE
CEeMEHH, CTAJNH PA3BUTHS

HaCJ'Ie}ICTBeHHOCTI) 1 UIBMCHYMBOCTL OpIraHu3MOB

6.1

[Ipenmer n 3agaun reHeTuku. MlcTtopus pa3BUTHS F€HETUKH. BKita pocCUICKHUX
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeToabl TE€HeTHKH
(ruOpuAOIOTUYECKHM,  IIUTOTEHETUYECKUM,  MOJEKYISIPHO-TCHETHUECKUI).
OcCHOBHBIE T€HETHYECKHE MOHATUSA. [ eHeTHUEeCKas CUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpeIMBaHMI

6.2

3aKOHOMEPHOCTH HAcCEeJ0BaHUs NPU3HAKOB, ycTaHOBIeHHble I'. Mennenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH €IUHOO0Opa3us TMOpUIOB IEpBOTO
nokosieHusi. [IpaBuiao AOMUHUpPOBaHHA. 3aKOH pacUICIUIEHUS MPU3HAKOB.
I'unoresa ynctoThl ramert. [lonHoe U HEMOJIHOE JOMUHUPOBAHUE.

JurnbpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHUMOTO HACJEI0BaHUS MPU3HAKOB.
[{uToreHeTHuecKue OCHOBBI JUTMOPUIHOTO CKpEIIMBAaHUSA. AHaIM3HMpYIOLIee
ckpemyBanue. Mcnonp3oBaHuMe — aHAJM3HMPYIOMIETO  CKPEUIMBAaHUS IS
OIIpeJIeJIEHUs] TEHOTUIIa 0COOU

6.3

CuenuieHHoe HaclieioBaHMe npu3HakoB. Pabora T. MopraHa mo cuemnjieHHOMY
HACJIeOBaHUIO TEHOB. HapylieHuwe cuelIeHHA T€HOB B pe3yibTare
KpOCCUHIOBEpa. XpOMOCOMHAass TEOpPHUs HACJIECICTBEHHOCTH. I'eHeTnueckue
KapThl.

I'enernka mosia. XpoMOCOMHOE OIpEAeNeHUE Moia. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHsle M rereporaMeTHble opraHusMmbl. HacinenoBanue
[IPU3HAKOB, CLCIUICHHBIX C I10JIOM

6.4

M3menunBoCcTh. Buapl M3MEHUYMBOCTHU: HEHACJICJACTBEHHAs M HACJIEACTBEHHAs.




Ponp cpenbl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAIIMOHHON HW3MEHYMBOCTH. BapualvoHHBIM psa U BapualMOHHAs
kpuBad. Hopma peakiuu mnpusHaka. KoaumuecTBeHHble M KaueCTBEHHBIE
MIpU3HAKK ¥ WX HopMa peaknuu. CBOMCTBA MOIH(MUKAIIMOHHON H3MEHUHBOCTH

6.5

HacnencrBennas, WiIM TI€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOuHaTHBHas
W3MEHUYUBOCTh. Meio3 © TMOJIOBOM TMpolecc - OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, FTeHOMHbIE. HacToTa U NpUYMHbBI MyTaluil. MyTareHHble
(dakTophl. 3aKOH TOMOJIOTHUYECKHX PSAOB B HACJIEACTBEHHOW W3MEHYHMBOCTH
H.M. BaBunona

6.6

I'enetnka uenoBeka. Kapuortun denoBeka. (OCHOBHBIE METOIbl TE€HETHKHU
YeJI0BeKa: reHEaJIOTHICCKHIA, OJIM3HEILIOBEIN, IUTOTCHETHYCCKUH,
OMOXMMHYECKUN, MOJEKYIspHO-TeHeTu4Yeckuii. COBpEeMEHHOE OmpeselieHne
TCHOTHUIIA: TOJJHOICHOMHOC CCKBCHHPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C
nomompio I1I[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEIOBEKAa: TI'CHHBIC
Oose3Hn, 00IE3HN C HACIEICTBEHHOW MPEAPACIION0KEHHOCTHI0, XPOMOCOMHBIE
6one3nu. CoMaTUdeckue W TEHepaTHBHbIE MyTaluu. [IpHHIMIBI 310pOBOTO
06pa3a KHU3HHU, OTHArHOCTHUKU, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUS TCHCTUYCCKUX
0ose3neil. MeanKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAYCHHE MEIUIIMHCKON
T'CHCTUKHU B IPCAOTBPpAIICHUN 1 JICUCHHUU I'CHCTHUYCCKUX 336OJICBaHI/Iﬁ YCJIIOBCKaA

Cenexnusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

Cenexkuus Kak HaykKa M IpPOLECC. 3apOXKJIEHHE CEIeKIUM M JTOMECTUKALMSL.
Yuenne H.M. BaBunoBa o0 1eHTpax NPOMCXOXAECHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHui. LIeHTpbl MpoucXoKAeHHs JOMAaIIHUX KUBOTHBIX. CopT,
[I0pOJa, IITaMM

7.2

CoBpeMeHHbIE METOMbI CeleKIMU. MaccoBbIii U MHIWBUIYATbHBIA OTOOPHI B
CEJIEKIIMM pAcTeHM M KUBOTHBIX. OlEHKa sKcTepbepa. bIM3KopoaCcTBEHHOE
ckpemuBanue - WHOpuauHr. Yucras nuHUS. CKpelUMBaHUE YHUCTHIX JIMHUM.
I'eteposuc, win rubpuaHas cwia. HepoacTBeHHOE CKpeluBaHue - ayTOPHUIMHT.
OtnanenHass rubpuauzanuss u ee ycnexu. VICKycCTBEHHBI MyTareHes u
MOJYyYEHUE MOJUIUIONJO0B. JlOCTHIKEHUSI CEeNEKIMU pAaCTeHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB

7.3

buoTtexHosorus kak oTpacib MNPOU3BOACTBA. ['€HHas WHXeHepus. Tallbl
co3nanusa pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
nwxkeHepus.  Kiierounble  KynbTypbl. MHKPOKIOHAIbHOE  Pa3MHOXKEHUE
pactrenuii. KioHupoBaHME BBICOKONMPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE M 3THuYeckue mnpoosembl. MO - reHeTHmuecku
MOAUGUIUPOBAHHBIC OPTaHHU3MBbI

[TpoBepsiemble TpeOOBaHU K pe3yibTaTaM OCBOCHUsI OCHOBHOM
00pa30BaTeIbHOM MPOrpaMmbl 2 CEMECTP




Kon
MIPOBEPSAEMOTO
pe3yibTaTa

[IpoBepsiemble peAMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTebHON MTPOTpaMMBbI CPETHET0 00IIeT0 00pa30BaHUS

CdopmupoBaHHOCTH 3HAaHW O MeCT€ W POJIU OHOJOTUH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH COBPEMEHHOMU
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpPa W HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeXHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (QYHKIMOHATHHOW TPAMOTHOCTH YeNIOBEKa I pPEelIeHUs
YKU3HEHHBIX 337129

YMeHue packpbIBaTh CojiepKaHUE OMOJIOIMYECKUX TEPMUHOB U MOHSATHUM:
BUJ, TOMYJIALMs, TeHO(OH, SBOJIOLUS, ABIXKYLIME CHIBL ((pakTopbl)
3BOJIIOLIMM,  TPUCIIOCOOJIEHHOCTh  OPraHU3MOB,  BHJI000pa30BaHHUE,
9KOJIOTHYECKHE (DAKTOPBI, HSKOCHCTEMA, MPOIYLEHTHl, KOHCYMEHTHI,
peoyNleHTHI, ey TMUTaHUs, SKOJOTHYeCKas Nupamuia, OMOTreOIeHO3,
ouocdepa

YMenue uznarate OMOJIOTHYECKHE TEOpHH (SBONIONHMOHHAS Teopus Y.
JlapBI/IHa, CUHTCTUYCCKAsA TCOPUs BBOJ'IIOIII/II/I), 3aKOHBI 1 3aKOHOMECPHOCTHU
(3apogpimeBoro  cxoactBa K.M. bapa, depemoBaHus ~— TIaBHBIX
HarnpaBieHuid u myrted sBomonnn A.H. CeBeprioa, yuenus o 6uochepe
B.1. Bepuanckoro), onpeneisiTh TPaHUIBI UX MPUMEHUMOCTH K >KUBBIM
CUCTEMaM

YMeHne BiageTh METOJAMH HAy4YHOTO T[O3HaHUST B  OHOJIOTHUH
(HabnroeHre M OMHMCAHHME J>KUBBIX CHUCTEM, TPOIECCOB U SBICHUIA;
OopraHu3amnysi W  TPOBEICHHE  OHOJOTUYECKOTO0  IKCICPUMEHTA,
BBIJIBU)KEHUE TUIIOTE3BI; BBISBIICHUE 3aBUCUMOCTH MEXK]y UCCIIEyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYECHHBIX PE3YJIhTaTOB, MCIOJIb30BAHHBIX
HAay4YHbIX IOHATHUM, TEOPUM M 3aKOHOB;, YMEHHUE J€JIaThb BBIBOJABI Ha
OCHOBAHHUU MOJYYCHHBIX PE3YyJIbTATOB)

YMeHue BBIIETATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJIOTMYECKHX
00BEKTOB: BUJIOB, MOMYJIALNNA, IPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTeOIIEHO30B M IKOCHCTEM; OCOOSHHOCTH TPOIIECCOB HACIEACTBCHHOMN
W3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHuUs,
MPUCTIOCOOJICHHOCTH OPTaHMU3MOB, ICHCTBHSI KOJOTHYECKHX (DaKTOPOB
Ha OpraHu3Mbl, MEPEHOCca BEIIECTB U MOTOKA SHEPTrUHU B IKOCHUCTEMAX,
AHTPONOTEHHBIX HM3MEHEHUMHM B OJKOCUCTEMaX CBOEM MECTHOCTH,
KPYTOBOPOTA BEIIECTB M OMOTC€OXUMUYECKHX ITUKIIOB B OHochepe

YMeHMe  NPUMEHATh  IOJyYeHHbIE  3HAHUS A OOBsACHEHHS
OMOJOrMYECKUX IPOLIECCOB U SIBICHUM, NS MPUHATHS NPAKTHUYECKUX
pelIeHni B MOBCEIHEBHON >KM3HU B LIESAX oOecrnedeHus 0e30macHOCTH
CBOETO 370POBbSl U 3[J0POBbs OKPY’KAIOIIUX JIIOAEH, COONIONEHUS HOPM
IPaMOTHOIO TIOBEJIEHUS B OKPYJKAIOLIEH NMPUPOAHOM Cpeze; NOHMMAHUE
HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHKEHUN COBpEMEHHOW OHOJoruu
JUIs paliMOHAJIbHOIO IPUPOIOIOIb30BAHUS




YMeHue pematbh 3JIeMEHTapHbIE OHOJNOTUYECKUE 3a/Jadyd, COCTABIATH
CXEMBI ITepEHOCa BEIIECTB ¥ IHEPTHUU B IKOCHCTEMAaX (T[€MU MTUTAHUs)

YMeHue BBIIOTHATH J1a00paTOpHbIe U MPAKTHUYECKHE paboThl, COONI0AATh
MIpaBmJIa pu paboTe ¢ y4eOHBIM U JJA00PATOPHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKU OIICHMBATh W MHTEPIPETUPOBATH HHGPOPMALHUIO
OHMOJIOTMYECKOT0 COoIepKaHMsI, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX ucToyHMKOB (CMU, HayuHO-NOMYJIsipHbIE MaTepUabl);
paccMaTpUBaTh II00AIbHBIE HKOJOTHYECKUEe MPOOIEMbl COBPEMEHHOCTH,
(hopMHPOBATH IO OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HUIIHIO
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YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OGMOJIOTMYECKYI0 HH(POPMAIMIO M3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh NOHATUHHBIN anmnapat OMoJIOTUI

[IpoBepsiemble AEMEHTHI coiepKaHusl (2 ceMecTp)

Kong

HpOBCpHCMHﬁ QJICMCHT COACPIKAHUS

DBOJIOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CugerensctBa  sBosmounu. IlaneoHrosmornueckue:  Mociaen0BaTEIbHOCTD
MOSIBJICHUSI BHUJIOB B IaJI€OHTOJIOIMYECKON JIETONHUCH, IMEpPEeXOaHbIe (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuuve (ayH u (Iop MaTEpUKOB HU
OCTPOBOB. DMOPHOJOIMUYECKHE: CXOJACTBA M Pa3IMuusi SMOPHOHOB pPa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I'-IeCKI/IeZ T'OMOJIOTHYHBIC,
AQHAJIOTWYHBIE,  PYJMMEHTapHbIE  OpraHbl,  aTaBU3Mbl.  MOJEKYJIIpHO-
OHOXUMHYECKHE: CXOACTBO MCXaHU3MOB HACJICACTBEHHOCTH MW OCHOBHBIX
MeTa0O0JIUYECKUX MyTel Yy BCEX OPraHU3MOB

1.2

OpomrormonHass  Teopust Y. JlapBuna. [IpeAmoceuiku  BO3HUKHOBEHUS
napBUHM3Ma. JIBMKyIIMe CUiIbl 3BOJIOUMU BUAOB Mo [lapBuHY (M30bITOYHOE
pa3MHOXEHHE TIPU OTPaHUYEHHOCTH PECYPCOB, HEOTPEICICHHAS U3MEHUNBOCTb,
0oppOa 3a CyIeCTBOBAaHNE, €CTECTBEHHBIM OTOOD)

1.3

Cunrernueckast Teopust sBomonuu (CTD) U OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBosronys. Tlonysius Kak eIMHULA BUIA U SBOJIIOLUN

1.4

JBuxkyme cuibl (GakTopsl) 3BOJIOUMK BUAOB B Tpupoje. MyTallMOHHBIH
nporecc ¥ KOMOMHATUBHAST M3MEHYHMBOCTb. lOMysSIIOHHBIE BOJHBI U Apeid
reHoB. M3onauusa u murpanus. EcrecTBeHHbIH 0TOOD - HampaBisomui GakTop
3BOJIIOLIMU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OpPraHU3MOB Kak pe3ylibTaT 3Boiouud. [Ipumeps
MPUCTIOCOOJIEHUHN Yy Oprannu3MoB. ApoMopd03bl M HAHO0AANTAIMH.




Bun u  BupmooOpasoBanume.  Kpurepum  Buzma.  OcHOBHBIE  (OPMBI
BH000pa30BaHus: reorpaduaeckoe, YKOJOTHIECKOe

1.5

Maxkpospomtorusi.  Dopmbl  3BoMOIMM:  pUIIETHYECKas, JAMBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTtuMocTh 3BONTIOLMU

Bo3HukHOBEHHE U Pa3sBUTHC )XH3HU HA 3emite

2.1

JloHay4yHbple MNpEACTAaBIEHUS O 3apOXKIACHUM KU3HU. HayuyHble THUIOTE3bI
BO3HUKHOBEHMsI JKM3HU Ha 3emuie: aOWOreHe3 W TaHCIepMHUsA. XHUMHUYECKas
3BOIOLHUA. OKCHEPUMEHTAIIbHOE TMOATBEPKACHHE XHUMHUYECKON 3BOJIOLHUU.
Hauanpabie sTaner Ouonorudeckoit sBomornuu. ['unoreza PHK-mupa. [lepBrie
KJIETKH U MX 3BOJIIOIMA. DOPMUPOBAHUE OCHOBHBIX I'PYIIT XKUBBIX OPTaHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emie mo 3paM u nepuonam. Karapxei. Apxelickas u
npotepo3oiickas 9pel. [lanmeo3oiickas spa W €€ TEPHOIbI: KEeMOPHICKHUA,
OpAOBUKCKUMN, CUIYPUHUCKHUM, JEBOHCKUN, KaMEHHOYTOJbHBIM, IIEPMCKHUM.
Me3o030licKas 3pa U €€ MePHOJIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaitHo3oiickas »3pa W ee NEepHOJbl: MAJCOreHOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMaTa M T'EOJIOTMYECKUX IPOLECCOB.
OcHOBHBIE ATambl BOJIOIUU PACTHUTEIBLHOTO U KUBOTHOTO MHpa. ApoMop(o3bl
y pacteHud u XUBOTHBIX. [losBI€HUE, paclBET M BBIMUPAHUE TPYMI KUBBIX
OpraHu3MOB
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Cucrema OpraH”u4eCKOro Mupa KakK OTpaXCHUC 3SBOJIFOLUH. OcHOBHBIC
CUCTCMATHYCCKHEC I'PYIIIILI OPIraHU3MOB
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OBoronus 4enoBeka. AHTPOMOJIOrUs Kak Hayka. Pa3Butue mpencraBieHH o
IIPOUCXOXKACHUN YesoBeka. Meroasl M3ydeHMsl aHTponoreHesa. Cxonacrea M
pasnuuus 4eloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeT0BeKa.
JBxyuue cuibl (pakTopsl) aHTponorenesa. HacneacTBeHHast H'3MEHUYMBOCTh U
€CTeCTBEHHBII 0TOOp. OOmecTBeHHBIH 00pa3 KW3HW, M3TOTOBJICHUE OPYIHMA
TPYJa, MBIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaguM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenslii, YenoBek mnpsaMoxonsaunui, YeoBek HeaHAepTanbCKHW, YenoBek
pa3yMHbIid. Haxoqku nckomaeMbIX OCTaHKOB, BpeMs CyILECTBOBaHUS, 001acTh
pacIpocTpaHeHus, 00beM T'OJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILNE Pachl: €BPONEOUAHAS (eBpa3uiickas),
HErpo-aBCTPANOUAHAS (3xBaTOpHANbHASA), MOHTOJIOMTHAS (a3matcko-
aMepuKkaHckas). UepTsl TPHUCIOCOOJICHHOCTH TMPEACTABUTENCH UYEIOBEUYECKUX
pac K YCIOBUSIM CyIIECTBOBaHMA. EIWHCTBO dYenmoBeueckux pac. Kpurtuka
pacuzMa

Opranu3Mbl 1 OKpyKaromas cpeaa

3.1

DKOJIOTHsI KaK Hayka. 3a1add ¥ pa3fesibl HKOJIOTHU. METOJbl IKOJIOTHYECKUX




UCClIeIOBaHUM. DKonornyeckoe MupoBo33peHue. Cpebl 00uTaHNs OPraHU3MOB:
BOJIHAsI, HA3eMHO-BO3/1YIIIHAsI, TIOYBEHHAsl, BHYyTPUOPraHU3MEHHAs!
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Oxonornueckue  ¢akrtopsl. Knaccuduxamus IKOIOTHYECKUX  (PaKTOPOB:
abuoTuyeckre, OMOTHYECKHE W aHTPOMNOreHHble. J[eHCTBHE HSKOIOTHYECKHX
(haKTOPOB HA OPTraHU3MBI
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AbGuotnyeckue (QaxkTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTOMEPUOAU3M.
[Ipucnocobnenuss OpraHU3MOB K JCWCTBUIO a0MOTHYECKUX  (PAKTOPOB.
buosiornueckue puTMbl
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buotnueckue ¢akropsl. Buabl 6MOTHYECKUX B3aUMOJEHCTBUIN: KOHKYPEHIIUS,
XMITHUYECTBO, Napa3suTU3M, MYTyaju3M, KOMMEHCAIu3M (Haxj1eOHHYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HauYeHHEe OMOTHYECKUX
B3aMMOJICHCTBHI JJIsl CYIIIECTBOBAHMS OPI'aHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOITYJIAHH. OcHoBHBIC IIOKa3aTCIn
nomyJsinuu: 4YMUCJICHHOCTb, INIOTHOCTH, POXIAAEMOCTH, CMCPTHOCTL, IIPHUPOCT,
MUrpamnm:d. I[I/IHaMI/IKa YHUCJICHHOCTHU IONYJIAINH U €€ PCTYJIALNA

COO6H_ICCTB3 1 OKOJOTMYCCKUEC CUCTCMBI

4.1

CoobmiecTBo OopraHusmMoB - OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHU0Basd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomuHantsel. CBs3u B
OHOIIeHO3e

4.2

Okosornyeckue cucrteMbl (3kocucrteMmsl). [lonstue o006 sKocucremMe H
ouoreoreHo3e. @OyHKIMOHAIbHBIE KOMIOHEHTHI 3KOCHCTEMBI: HPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopor BemIECTB M IIOTOK DJHEPIUHM B
skocucteme. Tpoduueckue (MUILEBbIE) YPOBHU dKOCUCTEMBI. [IHiieBbie enu u
ceth. OCHOBHBIE TIIOKa3aTeNd HKOCHUCTEMBI: OMoMacca, HPOAYKIHS.
DKOJIOTUYECKHE MHUPAMUIBL: MPOAYKINH, YUCIEHHOCTH, Onomaccel. CBOHCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYJIsiysl, pazButue. CyKueccus

4.3

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCUCTEMa XBOWHOTO WM
ITUPOKOJINCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE AKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonorudeckoe u X03HCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak ¢akTop ycroumBocTH HKocucTeM. CoxpaHeHue
OMOJIOTMYECKOr0 pasHOOOpa3us Ha 3emiie

4.4

VYuyenue B.M. Bepnanckoro o Ouocdepe. I'panuiei, coctaB U CTpPYKTypa
ouocdepsl. XKupoe BemectBO U ero ¢yHkiuu. OcobeHHocTH OUOChEph Kak
rJ100anpHOM AKOCUCTEMbl. /[MHamMHueckoe paBHOBecME M OOpaTHasi CBSI3b B
o6uoctepe. KpyroBopoTsl BemIeCTB M OHOT€OXMMHUYECKHE IHMKIBI AJIEMEHTOB
(yriepopa, a3ota). 30HaJIBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIN

4.5

UYenoBeuecTtBO B Onocdepe 3emiin. AHTPONOIEHHBIC M3MEHEHHUs B OHocdepe.




I'mobanbHBIC YKOJIOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHALHOTO  YIPABJICHHUS MPUPOAHBIMH pecypcaMH H  HX
WCTOJIb30BaHue. JIOCTIKEHUsI OMOJIOTHH U OXpaHa MPUPOIBI
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