npunoxenue 2.27 x OIIOII no cnermansHOcTH CITO

09.02.07 ndopmannoHHbIE CHCTEMBI U IPOTPaMMHUPOBaHHE

npunoxenue 2.26 xk OIIOII no cnenuansHOCTH CITO

44.02.06 IIpodeccuonansHoe 00yueHne (10 OTPaCIIsIM)

npuiioxenue 2.24 k OIIOII no cneunansHocTy CIIO

10.02.05 Obecneuenre HHPOPMALMOHHON OE30MTACHOCTH aBTOMATH3HPOBAHHBIX CHCTEM
npunoxernne 2.24 x OIIOII no criermmansHOCTH CITO

21.02.19 3emrueycTpoiicTBO

npuinoxenne 2.20 k OITOIT mo npodeccuun CITO

09.01.03 Oneparop HHPOPMALTUOHHBIX CUCTEM U PECYPCOB

PABOQUYAS ITIPOI'PAMMA
ydyedHoro npeamera «buosiorus»
0a30BbIi YpOBEHb

npoduiIb MoTy4yaeMoro npodeccuoHaabHOTO 00pa30BaHMUS:
TEXHOJIOTHYECKHUH (MHPOPMAITMOHHO-TEXHOJIOTHYECKUH ) MPODUITH

(c yriyOseHHBIM U3yYeHHUEM MaTeMaTUKH U HH()OPMATHKH )



INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro mnpeamera "buosnorus" (0a3oBblii ypoBeHb) (mpeaMeTHas
obnacte "EcTecTBeHHO-Hay4HBIE MpeaMeThl") (7anee COOTBETCTBEHHO — pabodas mporpamma Io
Ouosoruu, Ouosorus) pa3paboTaHa Ha OCHOBE TPeOOBAHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOM
0o0pa3oBaTeNIbHON MpOrpaMMBbl CpeiHero oouiero odpasoBanus, npeacrasieHHblx B PI'OC COO, ¢
yuetoM (enepanbHoii paboueil mporpammbl Bocnutanus, ®PI'OC CIIO ¢ yderoM mnongyyaemoit
npodpeccun wim crenuanbHocTH: 09.02.07 WHbopManuMoHHbIE CHCTEMBI W MPOrpaMMHPOBAHUE,
44.02.06 IIpodeccuonanpuoe odyuenue (mo orpacism), 10.02.05 OGecnedenue WHGOPMAMOHHON
0e30MacHOCTH aBTOMATHU3MpPOBaHHBIX cucteMm, 21.02.19 3emneyctpoiictBo, 09.01.03 Omnepartop
MH(GOPMaLIMOHHBIX.

[Ipu pazpabotke pabouei mporpaMMbl MO OWOJOTHU TEOPETHUYECKYIO0 OCHOBY IS OTIPEIEICHUS
MOAXOM0B K (OPMHUPOBAHUIO coAepKaHUs ydeOHoro mpenmera "buonorus" cocraBuiu:
KoHIentyaidbHbie ToJiokeHHsT PIOC COO o B3aUMOOOYCIOBICHHOCTH IICJICH, COIEPKaHMSI,
pe3yNIbTaTOB 00Y4YEeHHs U TPeOOBAHHI K YPOBHIO MOJATOTOBKH O0YYaIOIINXCs, TTOJIOKEHUS 00 00X
HesIX U NPUHIUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOIIero
oOpa3oBanus B Poccuiickoii @eneparun, a TaKkKe MOJT0KEHHS O CrelupuKe OHOIOTHH, €€ 3HAYCHUH B
MO3HAHUM >KMBOW MPUPOABI U OOECIEUEHUU CYIIECTBOBaHHS 4YesoBeueckoro obmiectBa. CoryiacHo
HA3BAHHBIM TOJOXKEHUSAM OIpe/ie]IeHbl OCHOBHBIC (DyHKIIMK pabouell mporpaMMebl 10 OUOJIOTHH U €€

CTPYKTYpa.

Pabouas mporpamma mo OHOJOTMM JaeT MNpPEACTaBI€HUE O LeIsIX, o0 oOmiel crpareruu
00y4eHus, BOCTIUTAHUS M Pa3BUTHUS OOYYArONIMXCsI CpeACTBaMU ydeOHOro mpenmera '"buomorus',
orpenenser 00s3aTeIbHOe IPEIMETHOE COJCPKAHUE, €r0 CTPYKTYPY, paclpeielieHue Mo pas3ienaM
TeMaM, IIOCJEJ0BATEIbHOCTh H3Y4YEHHMsI Y4YeOHOro Marepuaja C Y4YeTOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKM 00pa3oBaTeNbHOTO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH
obyuatomuxcsi. B pabodueit mnporpamMmme 10 OHMONOTHM TaKKe YUYWTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM  JINYHOCTHBIM, METanpeIMETHBIM U TPEIMETHBIM pe3yJdbTaTaM OOy4YCHHS B
(GOpMHPOBAaHMH OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIIBHOW JIEATEIbHOCTH/YYeOHBIX JCUCTBUM
00yyaromuXxcst M0 OCBOSHHUIO CO/IEP)KaHUsI OMOJIOrHUECcKOro 00pa3oBaHusl.

B paGoueli mporpamMme mo OHMOJOTMHM pealii30BaH NPUHLHUI MPEEMCTBEHHOCTH B H3yYEHUU
Ouonoruu, Omarojaps 4eMy B HEH NpPOCMATPUBAETCS HAIMPABIECHHOCTb Ha pPAa3BUTHE 3HAHWM,
CBA3aHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHMPOBO33PEHMSI, LIEHHOCTHBIX OpPHUEHTAIUIl
JMYHOCTH, KOJIOTMYECKOTO MBILIUICHHS, MPEICTaBICHUI O 30pOBOM 00pasze *HU3HU M Oepex HBIM
OTHOLIEHWEM K OKpyXaromed npuponHod cpexe. IloatoMmy Hapsgy ¢ H3ydeHHEM
00111e0MOIOrMYeCKX TEOpUH, a TakKe 3HAHMM O CTPOEHHM >XUBBIX CHCTEM pa3HOrO paHra H
CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX IPOLIECCOB B pabouell mporpamme 1o OMOJIOTUHN YIEJIEHO
BHHUMAHUE HCII0JIb30BAHUIO NIOJYUYEHHBIX 3HAHUM B ITOBCEAHEBHON JKU3HM AJIS PEIICHUS IPUKIATHBIX
3aja4, B TOM 4YHcCle: MNpO(QUIAKTUKM HACIEACTBEHHbIX 3a00JIeBaHMI YelOBEeKa, MEIUKO-
TeHETUYECKOTO KOHCYJBTUPOBAHUS, OOOCHOBAHMS HSKOJIOTHYECKU IIEJIECOO0Pa3HOro IOBEACHUS B
OKPY’KaIOIIEW IMPUPOIHOM Cpelle, aHAIW3a BIMSIHUSA XO3SMCTBEHHOM NEIATEIBHOCTH 4YeEJIOBEKa Ha
COCTOSSHUE NPUPOJIHBIX M HCKYCCTBEHHBIX OKOCHUCTEM. YCWICHME BHMMAaHMs K IPHUKIAIHON
HaIpaBJIEHHOCTH y4eOHoro mpeamera "buosorus" mpoauKTOBaHO HEOOXOAMMOCTHIO OOECIeUeHUs
YCIOBUM JUIsl PEUIeHHs OAHOM M3 aKTyallbHBIX 3ajauy OHOJOrMYECKOro o0pa3oBaHMs, KOTOpas
npennosaraeT (QopMUpOBaHUE Yy OOYy4alOUMXCA CIIOCOOHOCTH aJanTHPOBAThCS K HM3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUDA.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «BHOJIOI'US»
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buonorust Ha ypoBHE cpemHero oOmero oOpa3oBaHHMS 3aHUMaeT BaxkHOe MecTto. OH
obecrieunBaeT (HOpMUPOBAHHE Yy OOYYAIONMIUXCS TPEJACTABICHUNA O HAYYHOM KapTUHE MUpa,
pacimupseT U 0000IIaeT 3HAHUS O >KUBOU MPHUPOJAE, €€ OTIUYUTEIHHBIX MPU3HAKAX - YPOBHEBOM
OpTaHW3allidl W DBOJIIOIHMH, CO3/aeT YCIOBUSA JUIS: TIO3HAHUS 3aKOHOB JKMBOW IPHUPOJIHI,
dbopmupoBanus GyHKIIMOHATBEHOW IPaMOTHOCTH, HaBBIKOB 37J0POBOTO U Oe30macHoro odpasa >Ku3HH,
OKOJIOTHYECKOT'O MBIIIJICHHU, ICHHOCTHOI'O OTHOIIICHUA K SKUBOH IprUpoac U YCIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHMS MMEET TaKXkKe Ui PELICHHs BOCIUTATEIbHBIX M Pa3BUBAIOLIMX
3aJlady  CpeaHero oOmiero oOpa3oBaHUs, CoNHAIM3alMK oOydwaromuxcs. H3ydenue Ouonmorun
oOecrieunBaeT yciaoBUs A8 (POPMHUPOBAHUS  HMHTEIJICKTYalIbHbIX, KOMMYHHUKALIMOHHBIX H
WH(POPMAIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpHI, CIOCOOCTBYET MHTETPAIlUN OMOJIOTHYECKUX
3HAHUM C TPEACTaBICHUSMHU U3 JIPYIMX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH, (DU3UKH, XUMHHU H
reorpaduu. HazpanHble MonoxeHUs: 0 NpeaHazHayeHnu yuyeoHoro npenmMera "buonorus" cocraBuium
OCHOBY JUIsl OIpENeNeHUs] IMOAXOAOB K OTOOpY M CTPYKTYPUPOBAaHHUIO €ro COJAEp)KaHus,
MIPEACTABICHHOTO B paboyeil mporpaMMe 1Mo OMOJIOTHUH.

Otb6op conepxkanusi ydeOHoro mpenmera "buonorus" Ha 06a30BOM ypOBHE OCYIIECTBIECH C
MO3UIUI KYyJIBTYpOCOOOpPAa3HOrO IMOJAX0Jla, B COOTBETCTBUU C KOTOPHIM OOYyYarolIuecs: AOKHBI
OCBOUTHb 3HAHUS M YMEHHMs, 3HAuMMble i1 (OpMHUpOBaHUS OOIIEH KYyJbTYpHI, ONpPEIEIsIOLIne
MIOBE/ICHNE YeJIOBEKa B OKPY’Kalollel NMPUPOAHON cpesie, BOCTpeOOBaHHBIE B MOBCEAHEBHON JKU3HU U
NpPaKTUYeCKOM gedarenbHOcTH. Ocoboe MecTo B 3TOW CHUCTeME 3HAHMN 3aHUMAlOT 3JIEMEHTHI
COJIEp)KaHUs, KOTOpbIE CIIyXaT OCHOBOM i (hOpMHUpPOBaHMS TPEACTABIECHUH O COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHHE MHpa M LEHHOCTHBIX OPHEHTAIMSIX JHMYHOCTH, CIIOCOOCTBYIOIUX
TyMaHH3aluUu OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJAEp)KaHUs yuyeOHOro marepuana B pabodell mporpamme Mo OHOJIOTUU
OCYUIECTBJIEHO C YYE€TOM IPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIIMYUTEIbHBIX OCOOCHHOCTSIX KUBOI
HPUPObI, O €€ YPOBHEBON OpPraHU3aIMK U BOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro
npeaMera "buonorus" BblIENEHBI CHEAYIOLIME cOAepXaTelbHble JUHMM: "Buojorus Kak Hayka.
Metonel nHaywynoro mosHaHus", "Knetka kak Owuonormueckas cuctema', "Opranmsm Kak
ouonoruueckas cucrema", "Cucrtema ¥ MHOroodpasue OopraHuyeckoro Mupa', "DBONIOIUS KUBOU
npupobl", "OKOCUCTEMBI M TPUCYLINE UM 3aKOHOMEPHOCTH .

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJMETA «BUOJOTI'US»

enp wu3yuenuss ydeOHoro mnpeamera "buomorms" Ha 0a30BOM YpOBHE - OBJIAJCHUE
00y4JarIUMHUCS 3HAaHUSAMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOM OpraHU3alliu >KMBBIX CHCTEM pPa3HOTro
paHra v nmpuoOpeTeHne yMEHHH HMCIOJIb30BaTh ATU 3HAHUS JJIsl TPAMOTHBIX ACUCTBUI B OTHOIIEHUU
00BEKTOB )KMBOW PUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX IPOOJIEM.

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

OCBOCHHME OOYYAIOIIUMKCS CHCTEMbl 3HAHMA O OMOJIOTMUECKUX TEOPUAX, YUCHMSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIIy>KAIIUX OCHOBOH U (POPMHPOBAHUS MPEIICTABICHUHA O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4YHOTO IO3HaHUS, CTPOCHUH, MHOI00Opa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allud, BbIJAIOIIMXCS OTKPBITUIX U
COBPEMEHHBIX HCCIIEI0OBAaHUAX B OMOJIOTUH;

dbopMupoBaHHEe y OOYYarOIIMXCS TIO3HABATCIbHBIX, HMHTEIUICKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHalu3a JaHHBIX O MyTsIX Pa3BUTHs B OMOJIOTUU HAYYHBIX B3TJISI0B, UACH
Y MOJXO0/I0B K U3YUYEHHIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpPraHU3ALNY;

CTaHOBJIEHHE Yy OOydyaroluxcs oOIed KylbTyphl, (PyHKIHMOHAIBHOM TI'PaMOTHOCTH, pa3BUTHUE
YMEHUH OOBACHATH M OLICHUBATH SBICHHS OKPY)KAIOIIETO MHUpPA KMBOW MPHUPOABI HA OCHOBAHUHU
3HAHUM U OIBITA, MOJIyYEHHBIX [IPU U3YUYEHUH OHOJIOTHH;



(dhopMupoBaHHEe Y 00YYarOIIMXCSl YMEHUH WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX 3HAHUU B
MPAKTUYECKOM NIESITEILHOCTA 4YEJOBEKAa, Pa3BUTUHU COBPEMEHHBIX MEIMUIIMHCKUX TEXHOJIOTUH U
arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEJTOBEKOM JKHUBOW TMPUPOJIHI,
HEOOXOJUMOCTH OEpeHOT0 OTHOLICHHS] K HEH, COOMIOJIEHUS ITHYECKUX HOPM TpU MPOBEICHUU
OMOJOrHYECKUX HCCICIOBAHNM;

OCO3HaHME IIEHHOCTH OWOJIOTUYECKUX 3HAHUM IS TOBBILIEHUS YPOBHS 3SKOJIOTHYECKOMH
KyJbTYpBbI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

NPUMEHEHHE TPHOOPETeHHBIX 3HAHUM W yMEHUIl B MOBCEIHEBHOM KH3HH JJIsI OLIEHKU
MOCIIEACTBHUM CBOEH EATEIbHOCTH M0 OTHOIICHUIO K OKpY’Kalollel cpesie, COOCTBEHHOMY 3/I0POBbIO,
000CHOBaHME U cOOJIOAEHNE Mep NPODUITAKTUKY 3a00IeBaHUH.

MECTO YYEBHOI'O IIPEJIMETA «bHOJIOT'USI»B YYEBHOM IIJIAHE

B cucreme cpemnero oOmero oOpa3oBanus "buomorus"', mzydaemas Ha 0a30BOM YpOBHE

b

SABJSICTCSL  00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB TPEIMETHOH 001acTu
"EcTecTBEHHO-Hay4YHbIE IPEIMETHI".

OO6miee yucno 4acoB, A U3ydeHust Oouonoruu - 39 yacos: B 1 cemectpe - 16 yacos, Bo 2
cemectpe - 23 yaca.

COJEPKAHUE YYEBHOI'O ITPEJIMETA «BUOJIOT'US1»

1 CEMECTP

Tema 1. bnosnorus kak Hayka.

buonorus kxak Hayka. CBsi3b OuOJIOrMU C OOIIECTBEHHBIMH, TEXHUYECKUMH M JIPYTUMHU
€CTECTBEHHBIMH HayKaMmH, Quiaocodueld, 3THKOH, 3cTeTMKOM U mnpaBoM. Posip Ouonorun B
(GbOopMHUPOBAHUN COBPEMEHHOM Hay4HOUH KapTUHbI MUpa. CuctemMa OMOJIOTHYECKUX HayK.

Metoapl TO3HAaHUS KMBOM HpUpoAbl (HAOMIOJIEHHE, SKCHEPUMEHT, OMHMCAaHUE, HU3MEPEHME,
KJaccu(uKanus, MOICTMPOBAHNE, CTATHCTUIECKAst 00padOTKa JTaHHBIX).

JleMoHCcTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk.
Tabmuie! u cxeMbl: "MeTo/ bl TO3HAHUS KUBOW MPUPOIBI".

JlaGopaTopHbIe U MPAKTUYECKHE PAOOTHI:

[Ipaktuyeckass pabora N 1. "Hcnonp3oBaHuWe pa3IMYHBIX METOJOB TMPH H3YYCHHUU
onoJIornYecKknx 00BEKTOB".

Tema 2. ’KuBble cucTeMbI M MX OPraHU3AIHA.

Xussie cucteMbl (OMOCUCTEMBI) KaK MPeAMET U3y4deHus: oronoruu. OTIndne KUBBIX CHCTEM OT
HEOPraHUYeCKOH MPUPO/IBbL.



CaoiicTBa GHMOCHCTEM M UX pazHOOOpa3ue. YPOBHU OpPraHU3alUU OMOCHCTEM: MOJEKYJISPHBIH,
KJIETOYHBIN, TKaHEBBIN, OpTaHWU3MEHHBI, MONYJIALIMOHHO-BUIOBO, 3KOCHCTEMHBIN
(OmoreoneHOTHYECKUIT), OHOCEPHBI.

JleMoHCcTpanmu:

Tabnuie! u cxemsl: "OCHOBHbIE TPU3HAKK KHU3HHU", ""YPOBHHM OpraHU3alluy KUBOU IPUPOIBI".
O6opynoBanue: moaens Mosekybl JTHK.

Tema 3. Xumudeckuii COCTaB U CTPOCHHUE KJIETKH.

XUMUYECKUM COCTaB KICTKH. XUMUYECKHE DJIEMEHTHI: MaKpO3JIEMCHTbI, MUKPOJJICMCHTHI. B0)1a
U MHUHCPAJIbHBIC BCUICCTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BEIECTB B KieTke. [logaepxanue ocMoTuiyeckoro 0anaHca.

benku. CocraB u ctpoeHne OeaKOB. AMHUHOKHCIOTHI - MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMBIC AMHHOKHUCJIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPHhI O€IKOBON MOJEKYJIBI
(mepBUYHAs, BTOpPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOHCTBA OEIKOB.
buonornueckune PyHKIIMN OCIKOB.

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

VYrneBonpl: MOHOcaxapuabl (TJIOKO3a, pubo3a M JAE30KCHpHO03a), AMcaxapuibl (caxaposa,
JIAKTO03a) U MOJMcaXapuabl (KpaxMmal, TIIMKOTeH, [eJUTi003a). buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununer: Tpuriuuepuasl, gochonunuasl, crepounsl. ['unpodunbHo-ruapoPoOHbIE CBONCTBA.
buonornueckue Qynkuun aunuaoB. CpaBHEHHE YIJIEBOJOB, OCNKOB M JIMIUAOB KaK HCTOYHHMKOB
SHEPIHH.

Hyxneunosbsie kucnorsl: JIHK um PHK. HyxseoTunpl - MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenune u pynkiuu PHK. Buast PHK. AT®: crpoenue u gyHKIMH.

]_II/ITOJIOFI/IH - HayKa O KIJICTKE. Knerounas TCOpHUA - IPUMED B3aHMOﬂeﬁCTBHH H,Z[eﬁ n (l)aKTOB B
HAay4YHOM IIO3HAHUMU. MCTO}II)I N3YUCHUA KIICTKU.

Knerka kak wnenoctHas sxuBas cuctema. OOuMe NpPU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, mosekynbl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelka.

Tumsl  KJIETOK:  dyKapuoTH4eckas W mpokapuoTtuueckasd. (OCOOEHHOCTH  CTPOCHHS
npokapuoTuueckor kietku. Kierounass crenka Oaktepuii. CTpoeHHE J>YKapUOTUYECKOW KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYphl KIJIETOK - KJIETOYHas CTEHKa, TIJIMKOKAIMKC, HX (YyHKLHUH.
[Tnasmatuueckass MemOpaHa, ee cBoiictBa u ¢QyHkuuu. LuTomnasmMa u  ee  OpraHOUBI.
OpnnomeMOpannble opraHoujsl kietku: OIIC, ammapar [Nonbaxu, nuzocomsl. IloayaBTOHOMHBIE
OpPraHOM[bl KJIETKU: MUTOXOHAPUH, acTuibl. [IpoucxokneHne MUTOXOHIpPUN W IuacTuA. Buuel
rtactua. HemeMOpaHHBIE OpraHOMIBI KIETKU: PUOOCOMBI, KJIETOYHBIA EHTP, IEHTPUOIH, PECHUYKH,
KIyTUKH. OYHKIUN OpraHOUI0B KJIETKU. BriroueHus.

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

TpaHcnopT BeliecTB B KJIETKE.

JlemoHcTpanuu:



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

Juarpammsbl: "PacnipeenieHne XMMUYECKUX 3JIEMEHTOB B HEexuBOM npupoae", "Pacnpenenenue
XMMHYECKHUX 3JIEMEHTOB B KHUBOU npupoze".

Tabnuue! u cxemsl: "l[lepuoauueckas Tabaua XUMUYECKUX 1eMeHTOB", "CTpoeHHe MOJIEKYIIbI
Bozbl", "buocunre3 Oenka", "Crtpoenne monekyinsl Oenka", "Crpoenue depmenta”, "HyxknenHoBbie
kucnotel. JIHK", "Ctpoenune monexkynsl AT®", "Crpoenune sykapuorndeckoil kinetku", "CrtpoeHue
xuBOTHON KieTku", "CrtpoeHue pacturenbHoi kieTku", "CTpoeHHe NPOKAPUOTUYECKOM KieTKH",
"Ctpoenue sigpa knetku", "Yrnesoasr", "Jlunumasr".

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHHWE [Jisi TPOBEACHUS HAOIIOJICHUMH,
W3MEPEHUI, SKCIIEPIMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

JlaGopaTopHbIe U PAKTUIECKUE PAOOTHI:

JlaboparopHas padota N 1. "M3ydeHne KaTanTUTUYECKON aKTUBHOCTU (PEPMEHTOB (Ha MpHUMEpe
aMUJIa3bl WM KaTaigasbl)".

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

Tema 4. JKuzneneareJLHOCTDh KJIETKH.

OO6meH BemiecTB, Wi MeTabOMM3M. ACCUMWIIAIMSA (TUIACTUYECKHH OOMEH) M JTUCCUMHIISAIIHS
(oHEpreTuyecKuii 0OMeH) - IBe CTOPOHBI EAMHOTO Mpollecca MeTadonu3Ma. Posib 3aKk0OHOB cOXpaHEeHUS
BEIICCTB M SHEPTUU B IOHUMAaHUHU MeTaboJIM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiil. Poiab pepMeHTOB B 0OMEHE BEIECTB
Y TIPEBPAIICHUN YHEPTUH B KIIETKE.

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

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

DHepreTudeckuii oOMeH B KieTKe. PaclenyieHue BelecTB, BbIACICHHE U aKKyMYyJIHpPOBaHHUE
SHEPTUM B KIJIETKE. OTambl JHEPreTudeckoro oOMeHa. [numkonm3. bBposkeHue U ero BUIBI.
Kucnoponnoe okwucnenue, wuiIM KieToyHoe Jbixanue. OxucnaurensHoe (ochopumupoBaHue.
D hHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHa.

Peakuun matpuuHoro cuntesa. I'enernueckast naopmanus u JAIHK. Peanu3zanus renernyeckoi
uHPOpMaNUU B KJIETKe. | eHeTndeckuii Koa W ero cBoicTBa. TpaHCKpUNIIMS - MAaTPUYHBIA CHHTE3
PHK. Tpancnauus - OuocuHTe3 Oenka. Otambl TpaHcnsauuu. KoampoBanue amMuHOKHCIOT. Poinb
pubocom B OnocuHTE3€e OenKa.

Heknerounsie ¢opmbl xku3Hu - BUpychl. Mctopus otkpeitus BupycoB (/.M. VBaHOBCKuii).
Oco0eHHOCTH CTPOCHUS U )KU3HEHHBIN UK BUpYCcOB. bakrepnodaru. bonesnn pacteHuid, )KUBOTHBIX
U YeJIOBEeKa, BbI3bIBacMble BUpycamu. Bupyc mMmmyHozeduumrta yenoeka (BUY) - Bo3Oyaurens
CIINHda. OOpatHast TpaHCKpHUNIHMSA, peBepTaza M WHTErpasza. llpoduiakThka pacrnpocTpaHeHHS
BUPYCHBIX 3a00JI€BaHUH.

JeMoHcTpanmu:

[Toptpetsr: H.K. Konsios, [{.1. UBanosckuii, K.A. TumMupsizes.



Tabmumer u cxembl: "Tunbl nutanus", "Mertabonusm", "Mutoxonmapus", "DHepreTudeckuit
obmen", "Xnopomact", "®ortocunres", "Crpoenue AHK", "Ctpoenue u ¢pyHKImoHupoBaHue reHa’,
"Cunte3 6enka", "['enernueckuit kox'", "Bupycsl", "bakrepuodaru", "CtpoeHue 1 KU3HEHHBIA UK
Bupyca CIIM1/]a, 6akrepuodara", "Permmmkanus JJHK".

Ob6opynosanue: moaenu-anmaukanuu "Yasoenne JJHK u Tpanckpunmus", "buocunTes 6enka",
"Ctpoenne kietkun", Moaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBU/AYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounelii 1wk, wWiv KU3HEHHBIM 1uKa kietku. Muatepdaza u  mwuros. Ilpomeccst,
npoTekaromue B uHTepdasze. Perumkanus - peakuuss MatpuyHoro cuHresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op - KapHOTHUIL. JIMIUIONAHBIA 1 TalIOUIHBIA XPOMOCOMHBIE HaOOPHI.
Xpomatuzsl. Lluronornyeckue OCHOBBI pa3MHOXKEHUS U MHIUBUyaJIbHOTO Pa3BUTUSL OPTaHU3MOB.

HGHGHHC KJICTKHU - MHUTO3. CTaJII/II/I MHUTO3a. Hpoueccm, OPOUCXOAAIINE Ha PAa3HBIX CTaguAX
MHUTO3a. bronorunueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudesb KIETKH - aloInTo3.

cDOI)M]':»I Pa3MHOKCHHA OPraHU3MOB: OecIIo10€ M IOJIOBOE. Bugsr Oecmonoro Pa3MHOKCHHA:
JACJIICHUEC HaJIBOC, ITOYKOBAHHMC OJHO- W MHOI'OKJICTOYHBIX, cnopoo6pa3013aHHe, BEIr€TaTuBHOC
Pa3MHOKCHHC. I/ICKyCCTBeHHOC KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIA CCIICKIIUU.

ITonoBoe PA3SMHOXKXCHHUEC, €0 OTJIINYUA OT OecnoJioro.

Meiioz. Ctaguu meiio3a. [Iporeccsl, mpoucxoasuiue Ha ctagusx meiosa. [loBenenue xpomocom
B Meno3e. KpoccnHrosep. buosorndeckuil CMbICII M 3HAYEHHE MEHO03a.

'amerorenes - mporecc 0Opa30oBaHUs IOJOBBIX KIETOK Yy JKHMBOTHBIX. [l0JOBBIE jKene3bl:
CEMCHHHUKU H SHNYHUKU. O6pa30BaHI/I€ U Pa3BUTHC IIOJOBBIX KIJICTOK - TIaMCT (CHepMaTO3OI/II[,
SUIEKIICTKA) - CIiepMaToreHe3 u ooreHe3. OCOOCHHOCTU CTPOCHHS SIMLIEKIETOK M CIIEPMATO30UIOB.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHabHOE pa3BUTHE (3MOpuoOreHes). OTambl
AMOPHOHAILHOTO Pa3BUTHS y TO3BOHOYHBIX >KMBOTHBIX: IPOOJICHHE, TacTPYJISLUS, OPTaHOTCHE3.
[ToctamOpuoHanpHOE pa3BuTHe. TuIbl NOCTAIMOPUOHAIBHOIO PA3BUTHUS: MPSIMOE, HENpsAMoe
(imunHOYHOE). BnusHuMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOpBI, CIOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct m Pa3BUTHC paCTeHHﬁ. OnTtorenes IBETKOBOI'0O pacTCHUA: CTPOCHUC CCMCHHU, CTaAUH
pa3BUTH.

JeMoHcTpanmu:

Tabmuupl u cxemsl: "®opMbl pa3MHOXKEHHUs opraHuzMoB", "J[BoiiHOe OIUIOAOTBOpEHHE Y
LBETKOBbIX pacTeHuil", "BereratuBHoe pa3MmHOkeHHe pacTeHuid", "Jlemenue kierku Oakrepuii',
"Ctpoenue nonoBbix kietok", "Crtpoenue xpomocomsl", "Knerounsnii nukn", "Pemnukanus JTHK",
"Muto3", "Meiio3", "lIpsimoe u Henpsimoe pa3zutue”, "['aMeToreHes y MIIEKOIUTAIONINX U YeJIoBeKa',
"OCHOBHEBIE CTaAUU OHTOreHes3a'.

O6GopynoBanue: MHKpOCcKom, Mukporpemnapatsl "CriepMaTo30uAbl  MIJIEKOMUTAIONMEro",
"Sitnexnerka muekonuTarouero”, "KapuokuHe3 B KJIETKaxX KOpelIKa JIyka', MarHUTHas MOJEIb-
anmumukanys "Jlenenne xnerkn", monens JJTHK, monens metadasnoit XxpoMocoMEI.

JlaGopaTopHble U MTPAKTUIECKHE PAOOTHI:

Jlaboparopuast pabora N 3. "HaOmromeHue MuTO3a B KIIETKaX KOHYHMKA KOpPEIIKa JyKa Ha
TrOTOBBIX MUKpoOIpenaparax".



Jlaboparopuass pabora N 4. "U3yueHue CTpOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoImpenaparax".

Tema 6. HacsiencTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipeamet u 3agaun reHeTHKU. VIcTOpHs pa3BUTHS T€HETUKH. POJIb ITUTOIOTHH ¥ SMOPHOJIOTUN B
CTaHOBJICHUH T€HETUKU. BKIIaJ poccHiiCKUX U 3apyOeKHBIX YUCHBIX B pa3BUTHE M€HETHKH. MeToIbl
TeHETUKH (THOPUIOIOTHUECKUH, IMTOTCHETHYCCKUN, MOJIEKYJIsIpHO-TeHeTHYecKknuii). OCHOBHBIC
T€HETHUYECKUE MOHATHUSA. [ eHeTuuecKass CUMBOJIMKA, UCITOJIb3yEeMasl B CXeMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJEAOBaHUS NMPHU3HAKOB, ycTaHOBJIeHHBIE . Mennenem. MoHornubpumnoe
CKpelMBaHue. 3aKOH eAMHOOOpa3usi THOPHIIOB MEepBOTrO MOKojJeHus. [IpaBuio HOMUHHpPOBAHUS.
3akoH PaCHICIUICHUA ITPU3HAKOB. I'mmoresa umcrorsl TameT. IloaHOE M HETIOMHOE JOMUHHPOBAHUC.

JurubpuaHoe CKpEILMBaHHUE. 3akOH  HE3aBUCHUMOIO  HACJIE€JIOBAaHMS  IPU3HAKOB.
[{uroreHeTndyeckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS. AHATU3UPYIONIEEe CKPEIIMBAHHE.
Hcnonp30BaHne aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHsI TEHOTUIIA OCOOH.

CuemienHoe HacnenoBanue npus3HakoB. Pabora T. Moprana mo CHErIeHHOMY HAclIeIOBAaHUIO
reHoB. HapyiieHnue cuernsieHust FeHOB B pe3yJibTaTe KpPOCCUHTOBEPA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapTHhI.

I'enetnka mouna. XpOMOCOMHOC OIPCACIICHUC I10JIa. AyTOCOMBI U TIIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIC 1 rereporaMEeTHbIC OPraHU3MBbl. HacnenoBanue IIPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

N3meHunBOCTh. Buabsl M3MEHUMBOCTH: HEHACJIEICTBEHHAs W HacjleACTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW  WM3MEHYUMBOCTH.  XapaKTEpUCTUKA  MOAM(PHUKAIMOHHON  H3MEHYMBOCTH.
BapuanuonHslii psn v BapuanuoHHas Kpusasd. Hopma peakumm npusHaka. KosnyecTBEeHHblE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBAa MOAU(PUKALMOHHON U3MEHYUBOCTH.

HacneactBenHast, WJIM TE€HOTHIIMYECKAs, WM3MEHYMBOCTb. KOMOMHATMBHAs W3MEHYHUBOCTb.
Meii03 1 Mo0BOM Npolecc - 0CHOBa KOMOMHATUBHOM M3MEHYMBOCTU. MyTallMOHHAs U3MEHUYUBOCTD.
Knaccudukanus myranuii: reHHble, XpOMOCOMHBIE, T'€HOMHble. YacToTa M NPUYMHBI MYTalUil.
Myrtarennsle ¢akTopbl. 3aKOH TOMOJIOTHYECKHX PsJIOB B HacjeACTBEHHOW u3MeHuuBoctu H.M.
Baswuiosa.

BHGﬂI{GpHafl HaCJICACTBEHHOCTh U UIBMCHYHNBOCTbD.

I'enetuka 4yenoBeka. Kapuotun uenoBeka. (OCHOBHbIE METOABl TEHETHKUM YEJIOBEKa:
TreHeaIOTUYCCKUH, OJIU3HEIOBEIH, [IUTOTrCHETUYCCKUI, OMOXUMUYECKHM, MOJIEKYJISIPHO-
reHeTuueckuid. COBpEMEHHOE ONpeleleHUEe T€HOTHMA: IOJHOT€HOMHOE CEKBEHUPOBAHMUE,
TCHOTUITUPOBAaHKWE, B TOM uwmciae ¢ nomonipio [II[P-amamu3a. HaciiencTBeHHBIe 3a00JieBaHUS
YeloBeKa: reHHble O0JIe3HH, OOJEe3HU C HACIEACTBEHHOH MpPenpacnoioXeHHOCThI0, XPOMOCOMHEIE
6one3nn. ComaTuyeckue M TeHepaTuBHbIE MyTanuu. CTBOJOBBIE KIETKH. [IpHHITUIBI 370pOBOTO
o0pa3a JKW3HM, AMATHOCTUKH, NPOPUIAKTHKUA U JIEYEHUS TeHETHUeCKUX Oone3Hei. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAUCHUE MEAUIIMHCKON T€HETUKH B MPEIOTBPAILCHUH U JICYCHUHN
TCHETHYECKUX 3a00JIeBaHUI YCIOBEKA.

JeMoHcTpanmu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C.C. YerBepukoB, H.B. Tumodees-
Pecosckuii, H.11. BaBuios.

Ta6muibl 1 cxembl: "MOHOTHOPHIHOE CKPEIIMBAHKUE U €r0 IUTOTCHETHYeCKass OCHOBA", "3aKoH
pacUieTUieHHs] M €ro I[HUToreHeTudyeckas ocHoBa", "3akoH umctoThl ramer”, "JluruOpumaHoe
CKpelrBanue", "[{uTomoruueckue OCHOBBI JTUTHOPHTHOTO CKpeluBaHus", "Meiio3z",
"B3aumopeiictBue amiensHbiX TeHOB", "['eHeTHdeckne KapThl pacTeHWH, KMBOTHBIX W ueoBeka',



"I'enetuka nosa", "3aKOHOMEPHOCTH HacJI€I0BaHUs, CLUEIUIEHHOro ¢ noyioM", "KapuoTunsl yenoBeka
1 )kuBOTHBIX", "Buasl m3menunBoctu", "MoaudukanmonHas n3meHuuBocTs", "HacienoBanue pesyc-
daxTopa", "I'enetuka rpymnm kpoBu", "MyTanmoHHas ©3MEHYHBOCTh".

O6opynoBanue:  Moaenu-ammukanmuu  "MonoruOpugHoe — ckpemmBanue”, "Hemomnoe
nomuHupoBanue", "Jlurubpuanoe ckpemmBanue", "IlepekpecT Xpomocom", MHMKpPOCKON U
Mukpornpenapar "JIpo3oduna" (Hopma, myTanuu GopMbl KpbUIbEB M OKpacKku Teina), repdapuii "I"'opox
OCEBHOM".

JlaGopaTopHbIe U IPaKTHIECKHE PAOOTHI:

JlaGoparopnass pabora N 5. "H3yueHue pe3ysibTaTOB MOHOTHOPHIHOTO M JUTMOPUIHOTO
CKpEeIIMBaHUs Y Ip030(HIIbl HA TOTOBBIX MUKpOIIpenaparax”.

JlaGoparopnass pabora N 6. "M3yueHune MOAM(UKAIUOHHOW H3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KpUBOM".

JIaGoparopHas padota N 7. "AHanu3 MyTanuil y 1po30¢puiibl Ha TOTOBBIX MUKpoIIpenaparax".
[Ipaktuueckas pabora N 2. "CocraBieHue U aHAJIU3 POJIOCIOBHBIX YeoBeKa'.
Tema 7. Ceseknusi oprann3Mos. OCHOBBI OMOTEXHOJIOTHH.

Cenekmusi Kak HaykKa M TIpollecC. 3apOoXACHHUE CENeKIMU W gomecTukanms. Yuenue H.U.
BapumoBa 0 1EHTpax TMPOUCXOXKICHUS W MHOTooOpasus KyJIbTypHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUA NOMAIIHUX KUBOTHBIX. COpT, nopoaa, mraMm.

CoBpeMeHHbIE METO/bl CeJeKIMH. MaccoBbli M WHAMBHUIAYaJbHBI OTOOPHI B CEJIEKLUHU
pacTeHuid U XKUBOTHbIX. OLEHKa 3KcTepbepa. BIM3KOpPOACTBEHHOE CKpEelIMBaHHE - WHOPUIUHT.
Yucrass nunus. CkpemuBaHue 4ucThbIX JuHHUHA. ['ereposuc, win rubpunHas cuna. HeponcTBeHHOe
CKpelMBaHue - ayropuauHr. OtaanenHas rudpuausanus U ee ycrnexu. MckyccTBeHHbIH MyTareHes u
MIOJIyYEHHUE TOJUIITIOUI0B. JIOCTHIKEHHUS CEJIEKIIMU PACTEHUMN, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust Kkak oOTpaciab Mpou3BOJACTBA. [‘€eHHAass uWHXKEHepus. OTambl CO3JaHUS
pexomOuHanTHON JIHK u TpancreHHsix opranusmoB. Kinetounas nnxenepus. KieTounble KyabTyphl.
MHuUKpOKIOHAIBHOE pa3MHOXKEHUE pacTeHHil. Knonuposanue BBICOKOIIPOTyKTUBHBIX
CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U dTHYecKue npobdiemsl. MO - reHeTnyecku
MOIM(PULIPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpauuu:
IToptpersr: H.1. BaBwiios, .B. Muuypum, I'.J[. Kapneuenko, M.®. lBaHoB.

TaGnuue! 1 cxemsbl: kaprta "LIEHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHuil",
"Ilopoabl nomamHuX XkUBOTHBIX", "CopTa KyJapTypHBIX pacteHuit", "OtnaneHHas rudpuausanus’,
"Pabotel akagemuka M.®. MBanoa", "[lomumaouaus", "OObekThl OnorexHonoruu", "KieTouHbie
KyJbTYpbl U KIoHUpoBaHue", "KoHCTpyrpoBaHe U IEPEHOC T€HOB, XpOMOCOM".

Ob6opynoBaHue: MyJISKU TUI0A0B U KOPHETIJIOOB JUKUX (POPM M KYJIBTYPHBIX COPTOB PACTEHUH,
rep6apuii "CenbckoX0351iCTBEHHbIE pacTeHus".

JIaGopaTopHbIe U MpaKTUYECKHEe pabOThI:

Okckypeusi "OCHOBHBIE METOABI U JIOCTHIKEHHUS CEJEKLHMHU pacTeHUM U JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN YyYacTOK, B TEIUIMYHOE
XO03SCTBO, JTA0OPATOPHUIO arpOyHUBEPCHUTETA WM HAYYHOTO IIEHTpa)".

2 CEMECTP



Tema 1. DBoJIONUOHHAA OMOJIOTHA.

[IpennochIk BO3HUKHOBEHHS BOJIIOIIMOHHOW TEOPHH. DBOIIOLMOHHAS TEOPUSI U €€ MECTO B
Oouonorun. BnusiHue BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUH U APYTUX HAYK.

CeugerenscTBa 3Bomonuu. IlaneoHromorndeckne: MnociaeaoBaTeIbHOCTh MOSBICHHS BUAOB B
MaJICOHTOJIOTHUECKOM JIeTonucH, nepexoHbie ¢popmbl. broreorpaduueckue: cXoiCTBO U pa3indue
¢bayH u ¢a0p MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA M pa3IMyusi SMOPUOHOB pa3HBIX BHJIOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAIIOTMYHbIE, PyAUMEHTApHbIE OPTaHbl, aTaBU3MBI.
MonekyaspHO-OMOXUMUYECKHUE:  CXOJACTBO  MEXaHHW3MOB  HACIEICTBEHHOCTM U OCHOBHBIX
MeTaboIMYeCKUX MyTel Y BCeX OPraHu3MOB.

OpomonronHas Teopus Y. [lapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHM3MA. [[BrKyIive
CHJIBI 9BOJIIONMH BUAOB 10 J[apBHHY (M30BITOUHOE Pa3MHOXKEHUE TPH OTPAHUUCHHOCTH PECYPCOB,
HeomnpeaeneHHas H3MEHYUBOCTh, 00pb0a 3a CyIECTBOBAHHE, ECTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTD) u ee OCHOBHbBIE MOJIOKEHUS.
Muxkposontonus. [Tonmynsanus kak eIMHULA BU1A U 3BOJIOLUH.

JBuwkyuie cuiibl ((akTopbl) 3BOJIONUU BUJIOB B MpupoAe. MyTallMOHHBIM mporecc U
KOMOWHATHBHAsI U3MEHUYUBOCTD. [10oNy IsILIMOHHbBIE BOIHBI U Apeiid reHoB. M30ms1ms 1 Murpanus.

EctectBenHbI 0TOOp - HANpaBIAOMUN (HAaKTOp FBOIOLHUU. DOPMBI €CTECTBEHHOI'O 0TOOpA.

[IprcnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTarT 3BOMONHH. [Ipumepbl mpucrnocoOneHun y
Opranu3mMoB. ApoMop(0o3bl U UINOATATTAIIH.

Bun wu BugooOpasoBanme. Kpurtepuum Buga. OcHoBHble (GOpMBI  BHI000pa30BAHUS:
reorpapuueckoe, IKOJIOrHIeCcKoe.

MaxkposBomrorus. Dopmbl  dBoMOIMH:  (PUIIETHYECKAs, JUBEPreHTHAas, KOHBEPIeHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHne OT HeCNEeUMATM3UPOBAHHBIX MpeAKoB. IIporpeccupyromas crnenuain3anusi.
AnanTvBHas paauanus.

JleMoHCTpanuu:

[Moptpetsr: K. Jlunneit, K.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap, D. ['ekkens,
®. Mronep, A.H. Cesepros.

Tabmumpr u cxembl: "Pa3Butue opranmyeckoro mMupa Ha 3emuie", "3apobllI MO3BOHOYHBIX
*KUBOTHBIX", "Apxeontepukc", "®opmbl O6oprObl 3a cymiecTBoBaHue", "EctecTBeHHBIH 0TOOD",
"MHoroo6pasue coptoB pacreHuil", "MHoroobpazue mnopon xuBoTHbIX", "[lomymsauuu",
"MytauuoHHas u3MeH4uBOCTh", "Apomopdosel", "Wamoamanrtammuu", "OOmas nereneparus’,
"IiBmkymue cwibl 3Bomonuu”, "Kapra-cxema mapmpyra myremectBust Y. [lapsuna", "Boprba 3a
cymectBoBanue", "[IpucnocobnenHocts opranusmoB", '"['eorpaduueckoe BumooOpazoBaHue",
"DKOJIOTHYECKOE BUI000pa3oBanue" .

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C PA3IUYHBIMU THIIAMH OKpacku, HabOp MIOI0B M
ceMsiH, koutekius "[lpumepbl 3alIUTHBIX HPUCIIOCOONIEHUH Yy KUBOTHBIX', Mozenb "OCHOBHbIE
HamnpaBleHus 3Boonun", 00beMHast MoJienb "CTpoeHHe TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, KoJuTeKIus "@opMbl COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX U
pactenuit”", Mogaenb ammukanusa llepekpect XxpomocoMm", BiaxkHble Mpenaparsl 'Pa3Burue



Hacekomoro", "Pasputue marymku", mukpompenapar "Jlpozodpumina" (Hopma, MyTanuu (HOpMBI
KPBUTHEB U OKPACKH Tea).

JIaGopaTopHbIe U MPaKTUYECKUE PaOOTHI:
JlaboparopHas padota N 1. "CpaBHeHHE BHI0B IO MOP(OIOTrHIECKOMY KPUTEPHIO".

JlaboparopHas pabota N 2. "Onucanue npuUCIOCOOTCHHOCTH OpraHU3Ma U €€ OTHOCHUTEIIBHOTO
xapakrtepa'.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU HA 3emJie.

JloHay4yHbIe ITPEACTABIICHUS O 3apPOKICHUM KU3HU. HaydHble THIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emJe: abuoreHe3 M MaHcHepMus. XUMHUYECKasl HBOJIOLMS. AOMOTEHHBIN CHHTE3 OpraHUYeCKuX
BEUIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE MOJATBEPKICHUE XUMHUYECKON SBOJIOLUU.
Hauanbuble 3tanbl 6uonoruyeckoi spomtoruu. ['unoresa PHK-mupa. @opmupoBanue MeOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHHE IPOTOKJIETKH. [lepBble KieTkM M HMX H»Bomonusa. PopMupoBaHHE
OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxeit. Apxeickasi 1 mpOTEPO30MCKas IPHI.
[Taneo3olickass 3pa ©W ee NEpUOJbl: KEMOPHUICKHUI, OPAOBUKCKUM, CUIIypUHCKUH, IEBOHCKUH,
KaAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o301licKas 3pa U €€ IepUOAbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.
KaliHo3oiickas 3pa u ee nepuoabl: MaJI€OreHOBbI, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepuCcTUKa KiuMaTa W TEOJIOTMYECKHUX IpoueccoB. (OCHOBHBIE JTalbl 3BOIIOLUHU
PacTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUll U KUBOTHBIX. [losiBieHMe, pacuBeT u
BBIMUPAHUE TPYIIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHue 5Boouud. OCHOBHbBIE CHCTEMaTHYECKHE
TPyl OPTaHU3MOB.

DBoronus 4eaoBeKa. AHTPOIOJIOrHUs Kak Hayka. Pa3Butue nmpeacTaBieHUN O MPOUCXOKICHUN
yesnoBeka. Meronbl n3ydeHMsi aHTponoreHe3za. CXOACTBa W pa3jvudsl 4YEJIOBEKAa M KMBOTHBIX.
Cucrematudeckoe MoJI0KEHUE YeIOBEKa.

JiBrxyuue cuibl (pakTopsl) aHTponoreHe3a. HacieacTBeHHasi H3MEHYMBOCTbh U €CTECTBEHHBIN
ot0op. OO1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIAUIl TPY/la, MBIIIIEHUE, PEYUb.

OcHOBHBIE CTaIUU U BETBU HBOJIIOLIMN YEJIOBEKA: aBCTpalonuTeku, Yenosek ymensiil, Yenosek
npsAMOXoAui, YenoBek HeaHAepTanbCcKuil, YenoBek pasyMmHblid. Haxoqkn MCKOnmaeMbIX OCTaTKOB,
BpeMs CYILIIECTBOBaHMsI, 00J1aCTh pacCIpOCTpaHEHUs], 00bEM FOJIOBHOTO MO3Ta, 00pa3 xKHU3HH, OPYIHsL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIIME pachkl: €BporeouiHas (eBpa3uiickas), HErpo-
aBCTpaJIONTHAS (7xBaTOpHANIbHASA), MOHTOJIOU/THAS (a3uaTcko-aMepHKaHCKas). YepTsl
MIPHUCIIOCOOICHHOCTH TPEJICTABUTEICH YEIIOBEYECKUX PAac K YCIOBUSM CYIIECTBOBAaHUS. EIWHCTBO
yenoBevyeckux pac. Kputuka pacuzma.

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

Tabmuie! u cxembl: "Bo3aukHoBenne CoHeuHOM cucteMbl', "Pa3BuTrne opraHudeckoro mupa',
"PactutenbHas kietka", "XKuBorHas kierka", "l[Ipokapuorndeckas kierka", "CoBpeMeHHas cucTeMa
opranuueckoro mupa", "CpaBHEeHHE aHATOMHUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3ZHBIX
00e3bsH", "OCHOBHBIE MecCTa MajJeOHTOJNOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO YenoBeka',
"pesueimue moau", "Ipesuue moau", "IlepBrie coBpemenHsie aoau'", ""YenoBeyeckue paco”.



Ob6opynoBanue: myssiku "IporcxoxaeHue yenoBeka" (OFOCTHI aBCTPaIONUTEKa, TUTEKAHTPOIIA,
HeaHJepTajiblla, KPOMAaHbOHIA), CJENKH WM H300pakeHHsS KaMEHHBIX OpYIuil NEepBOOBITHOTO
YeJloBeKa (KaMHU-UYOMIIEphl, pyOnia, ckpebia), reoXpoHooruueckas tabnuia, komiekuus "dopMel
COXPAaHHOCTH MCKOIIA€MBIX JKUBOTHBIX M paCTEHUN".

JIaGopaTopHbIe U MPaKTUYECKHE PaOOTHI:

[Ipaktrueckass pabora N 1. "H3ydyeHme uCKOmMaeMbIX OCTaTKOB pAacTEHUN W J>KHUBOTHBIX B
KOJUIEKIUSX".

Okckypeust "DBosolMsl  OpraHmdeckoro mupa Ha 3emie" (B €CTECTBEHHO-HAYUYHBIM HIIU
KpaeBeIuecKuil My3en).

Tema 3. OpranusMbl 4 OKpY KaIas cpeaa.

DKOJIOTUS KaK HayKa. 3allaud ¥ pas3ieiibl 3KOJOrHUA. MeTOoJbl 3KOJOTHYSCKUX HCCIICTIOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHA, Ha3¢MHO-BO3YIIHAs, [IOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Okonornyeckue (Qaxtoppl. Kiaccupukamuss sKomoruueckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. JleficTBre 3KoIorndeckux (pakTopoB Ha OPraHU3MBbI.

AbuoTtnueckue (GaxkTOpbl: CBET, TeMiepaTypa, BiaxkHocTb. @otonepuonusM. Ilpucnocobnenus
OpraHU3MOB K JIEUCTBUIO abnoTnyeckux (paktopos. buonoruueckue purmsl.

buotnueckue dakropbl. Buasl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHIUS, XHIIHUYECTBO,
cuM0Ouno3 u ero Qopmel. [lapazutusm, Koomepaius, MyTyaliu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxXJIEOHMUYECTBO). AMEHCAln3M, HEUTpaau3M. 3HadeHHe OMOTHYECKUX B3aMMOJCHCTBUM IS
CyIIECTBOBaHUSI OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTCPUCTUKU MOITYJIAIHH. OcHOBHBIC IIOKa3aTCIn NOIMyJIsIOHUU
YUCJICHHOCTD, IINIOTHOCTBL, POXKIAAEMOCTb, CMCPTHOCTDL, ITPHUPOCT, MUT'PALIUA. I[I/IHaMI/IKa YHUCJICHHOCTHU
MOITYJIAIUU U €€ pCryJisinus.

JeMoHcTpanmu:
[Toptpetsl: A. I'ym6onbar, K.®@. Pynse, O. I'ekkens.

Tabmumpsr u cxemsl: kapta "I[Ipuponnbie 30Hbl 3emun", "Cpenpl oOWTaHHMS OpraHu3MoB',
"®oronepuoansm”, "lonymsuun", "3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOIMYJSALIUN HHPY30pHU-
tydensku", "Tlumessie nenu".

JIaGopaTopHbIe U MpaKTUYECKHEe pabOTHI:

Jlabopatopnass pabora N 3. "Mopdomoruueckre 0COOCHHOCTH PACTEHMM W3 Pa3HBIX MECT
obutanus".

JlabopaTtopHas pabota N 4. "BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KoJjeyca'.
[Tpaktuueckas padora N 5. "[logcueT mIOTHOCTH MOMYJSIIUN pa3HBIX BUIOB pacTeHU".
Tema 4. Coo01mecTBa H 3K0JIOTHYeCKHE CHCTEMBbI.

Coo0miecTBO OpraHu3MoB - OuoreHo3. CTpyKTypbl OuolleHO3a: BUIOBasi, MPOCTPAHCTBEHHa,
Tpouueckas (nuiesas). Buasl-noMuHanThl. CBsI3U B OMOLIEHO3E.

ODKOJIOTHYECKHE CHCTEMBI (SKOCI/ICTCMH). ITonsatne 00 »KocUCTEME U 6I/IOFGOI_I6HO3C.
CDYHKIII/IOHaJ'II)HI)IC KOMITOHCHTBI 3KOCUCTEMBI: MPOAYLUCHTbI, KOHCYMCHTbBI, PCAYLCHTEI. Kp}IFOBOpOT



BEIIECTB U MOTOK PHEPTUU B IKocucTeMe. Tpoduueckre (MUIEBbIe) YPOBHH dKocucTeMbl. [TuieBsie
nenu u cetd. OCHOBHbIE TIOKa3aTeNM 3KOCHUCTEMBI: Ouomacca, MNPOIYKIUSA. OKOJOTHYECKHE
OUpaMUIbl:  MPOAYKLUUH, UYHUCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM: YCTOWYHBOCTH,
camoperyssinus, passutue. CyKkieccusl.

HpI/IpO,Z[HLIC DKOCHUCTEMBI. DKOCHCTEMBI 03¢p H PCK. DOKocucTeMa XBOMHOI'O WU
IIUPOKOJIIMCTBCHHOI'O JIECA.

AHTpOIMOTEHHBIE YKOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOOIKOCHCTEMBI. buojoruueckoe u
X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak ¢akrtop ycToWdMBOoCcTH HKocucTeM. CoxpaHeHUEe OHOIOTHYECKOTO
pazHo0Opa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o Ouoctepe. I'panuibl, coctaB u ctpykrypa ouocdepst. XKupoe
BemecTBO U ero pyHkmuu. OcobeHHOCTH OMocdepsl Kak rIo0anbHOM dKOCHCTEeMBI. J[nHaMuueckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IUKJIBI JJIEMEHTOB (yryiepoja, a3oTa).
3oHanbpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Omocdepe 3emiau. AHTpONOreHHbIE WM3MeHeHUsi B Ouocdepe. [nmodanpHBIC
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Npupoabl U dYenoBeuecTBa. CoxpaHeHue OuopazHooOpasmsi Kak OCHOBA
ycroitunBoctu Ouocepsl. OCHOBAa pPaLMOHATIBHOTO YIPABICHUS NPUPOAHBIMU pPECypcaMM U HX
UCIOJIb30BaHue. JlocTukeHus: OMOJIOrHH U OXpaHa MPUPOIbI.

JleMoHCcTpanuu:
[oprpetsr: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepuanckuii.

Tabmuupelt u cxemsl: "Ilumessie nenu", "buoueHos: coctraB u crpykrypa", "Ilpupoanbie
coobmectBa", "llenu nutanus", "Okonornyeckas nupamuaa”, "buocdepa u yenosek", "Ixocucrema
HIMPOKOJMCTBEHHOTrO Jeca", "Dkocuctema xBoHHOro Jeca", "buoneno3 Bomoema", "Arponenos",
"[IpumMepHbIE aHTPOIIOTE€HHbIE BO3JEUCTBUS Ha mnpupony", "Baxuelmine HCTOYHMKHM 3arpsA3HEHUS
BO3ayxa M TrpyHTOBBIX BoAa", "llouBa - BakHeilmas cocraBnstomas Ouocdepsl”, "dakropsl
nerpagauuu nous", "IlapHukoBbiil 3ddext", "dakTopbl pagoaKTUBHOIO 3arps3HeHust ouocdepsi”,
"Ob6mas ctpyktypa Omochepsr”, "Pacmpoctpanenue xu3Hu B Ouocdepe", "O30HOBBIM 3KpaH
ouochepsr”, "Kpyrosoport yrieposna B 6uochepe", "Kpyroropot azorta B mpupoze".

Ob6opynoBanue: Moaenb-anuinkanus "Tunuunele OuoneHo3bl", repbapuilt "PacturenbHble
coobmectBa", koyekuu "buonenos3", "Bpeaurenu BakHEHIINX CENbCKOXO3SHCTBEHHBIX KyJIbTYp",
repbapuy 1 KOJUIEKIIMU PACTEHUH U KUBOTHBIX, IPUHAAJIEKAIINE K Pa3HBIM KOJOTMYECKUM TpyIIam
onHoro Buaa, KpacHas kaura Poccuiickoit @enepannu, n300pakeHsI OXpaHIEMBIX BHOB PACTEHHMA
Y )KUBOTHBIX.

IJIAHUPYEMBIE PE3YJbTATbI OCBOEHUSI PABOYEW INPOIPAMMBI IO
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

Cormacho PI'OC COO ycraHaBiMBaloTCs TpeOOBaHMA K  pe3ysbTaTaM  OCBOCHUS
00y4JaromuMHUCS TPOTPaMM CPETHEro OOmEero O0pa3oBaHMS: JUYHOCTHBIM, METANPEIMETHBIM H
IPEIMETHBIM.

B cTpykType JNHMYHOCTHBIX pE3yJbTaTOB OCBOCHMs mpenMera "buosmorusa" BbIAeICHBI
CJIEIyIOIIHNE COCTABJISIONINE: OCO3HAHNE 00YYaIOIIMMHUCS POCCUNCKOM TpaXaaHCKOW UIEHTUYHOCTH -
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEICICHUIO, HAJIUYMEe MOTHUBAIUU K
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00yuyeHHI0O OMOJIOTrMH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTH HAa OCHOBE
KITFOUYEBBIX [IEHHOCTEH M MCTOPUYECKUX TPATUIUI pa3BUTHUS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh OOYYAIOUIMXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IHEHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMH, NPUCYIIMMU CHCTEME OMOJIOrMYECKOro oO0pa30BaHMs, HaJIMYHE HKOJIOIMYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTABUTh LIE€IH U CTPOUTH KU3HEHHBIE IJIaHBbI.

JInuHoCTHBIE pe3yabTaThbl OCBOEHUS NpeameTa "buonorus" 1ocTUraroTCs B €IMHCTBE yueOHOI
U BOCIHUTATCIIBHOW  JCATENBHOCTM B COOTBETCTBUM C  TPAAULUOHHBIMA  POCCUMCKUMHU
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPHUHATBIMH B
o0miecTBe MpaBWIaMH M HOPMaMHU TIOBEJCHHUS U CIOCOOCTBYIOT HpolleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUs W CaMOPA3BUTHsI, pPa3BUTUS BHYTPEHHEH MO3ULUM JIMYHOCTH, NAaTPUOTU3MA,
YBOKEHU K 3aKOHY M IIPaBONOPAIKY, YEIOBEKY TpyAa W CTaplIeMy IIOKOJICHHUIO, B3aMMHOIO
yBaKeHHsI, OEPEKHOTO OTHOILIEHUSI K KyJbTYPHOMY HACJEAHI0O U TPAJAULUSIM MHOTOHAIMOHAIBHOTO
Hapoza Poccuiickoit denepanunu, NpUpoOJe U OKPYKAKOILIEH CpeE.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS ydeOHOro mnpenmMera "buosorus" MOMKHBI OTpa’kaTh
TOTOBHOCTh M CIOCOOHOCTH OOYyYalONIMXCSl PYKOBOACTBOBATbCcS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEHN JUYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUEHTALMH, MO3UTHUBHBIX BHYTPEHHUX YOEeXKIEeHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOro OOIIecTBa, pacIIMpeHue >KU3HEHHOTO
ONbITa U OMbITA JAEATEIBHOCTH B IPOLECCE PEAIM3alMM OCHOBHBIX HANPABICHUM BOCIUTATEIBHOU
JEATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpax1aHCKOrO BOCIIUTAHUS:

Cc(OPMUPOBAHHOCTH TIPAKIAHCKOHN MO3UINUU O0YYAIOMIErocsl KaK aKTHBHOTO U OTBETCTBEHHOTO
YJICHA POCCUIICKOro 00LIeCTBA;

OCO3HAHUC CBOUX KOHCTUTYIIMOHHBIX ITPpaB U O6$I33.HHOCT€‘I>1, YBa’XCHHUC 3daKOHA U IIPABOIIOPAAKA,

TOTOBHOCTh K COBMECTHOH TBOp‘ICCKOfI ACATCIIBHOCTH IIpU CO3AaHHUUN y‘I€6HBIX ITPOCKTOB,
pemicHun y‘le6HHX M MO3HABAaTCIIbHBIX 3a/1a4, BBIIIOJHCHUHN OMOJIOTHYECKUX 9KCIICPUMCHTOB;,

CIIOCOOHOCTh OTPEEISITh COOCTBEHHYIO TMO3UIIMIO TIO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
JKU3HU U OOBSICHSTH €€;

YMCHUC YYHUTBIBATH B CBOUX )ICI\/JICTBI/ISIX H€O6XOI[I/IMOCTI> KOHCTPYKTUBHOI'O BSaHMOHeﬁCTBHﬂ
J'II-O,Z[GI\/’I C pa3sHbIMHA Y66)KI[6HI/I$IMI/I, KYJbTYPHBIMU LICHHOCTAMHU U COUAJIbHBIM ITOJIOKCHUCM,

T'OTOBHOCTB K COTPYAHUYCCTBY B mponecce COBMECTHOI'O BBIIIOJTHEHUA y‘~I€6HI:vIX,
[IO3HABATEJIBHBIX U MCCIIEJOBATEIbCKUX 3a7a4, YBAKUTEIBHOE OTHOIIECHHWE K MHEHHUIO ONIOHEHTOB
pH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJIEP/KaHuUS;

TOTOBHOCTb K T'yMaHHUTapHON U BOJIOHTEPCKOM NEATEIBHOCTH;
2) NaTpUOTHYECKOT'O BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON Tpa)KTaHCKOW HJEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K
CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PonuHoM, ropnoctu 3a cBoil Kpai, cBor Ponuny,
CBOH SI3BIK U KYJIBTYPY, IIPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

OEHHOCTHOC OTHOHICHUC K MNPUPOJHOMY HACICIUIO W IMaMATHHUKaM HOPHUPOAbI, JOCTUKCHHUAM
Poccuu B HAyKE, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYAC,

CHOCO6HOCTB OIICHHUBATH BKJIA/ pOCCHfICKHX y‘-IeHI)IX B CTAHOBJICHHUC U pa3BI/ITI/Ie 6I/IOJ'IOFPII/I,
MOHMMAaHHE 3HAYCHHUsI OMOJIOTMH B IMO3HAHUU 3aKOHOB MPHUPOIBI, B )KH3HU YCIIOBEKA M COBPEMEHHOTO
00I11eCTBA;



I/I,Z[GI\/'IHEUI y6e)K,Z[eHHOCTB, TOTOBHOCTH K CIIYKCHHIO OTG‘-IGCTBy Hn €10 3aIlIUuTC, OTBCTCTBCHHOCTD
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:
OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUICKOr0 HAPOa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAalMI0 M NPUHUMATh OCO3HAHHBIE PEHICHMs, OPUEHTHPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OyAyIero;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEISAM, CO3JAHMI0 CEMBU HA OCHOBE OCO3HAHHOIO
IIPUHATHUS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH € TPaJAULMAMU Hapo1oB Poccuu;

4) OCTCTUYCCKOI'O BOCIIMTAHHA:

OCTCTUYCCKOC OTHOLICHUE K MHPY, BKIIOYaA ISCTCTHUKY 6I)ITa, HAay4YHOIO W TEXHUYCCKOI'O
TBOpPYECTBA, CIIOpTAa, Tpyada, 06IJ_ICCTBCHHLIX OTHOMCHHﬁ;

IIOHUMAaHHNE SMOIIMOHAJIBHOI'O B03I[€I\/'ICTBI/I$[ JKUBOH IprUpoabl U €€ ICHHOCTH,

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATh Ka4eCTBA
TBOPYECKOM JIMYHOCTH;

5) pu3nueckoro BOCIIUTAHUS:

MOHUMAHUE W pealn3als 3J0pOBOro W 0e30MacHOro obOpasza >KU3HU (3M0pOBOE THUTAHUE,
cOONIOZICHHE TUTHMEHWYECKUX TMPaBUI M HOPM, CcOATaHCUPOBAHHBIA DPEKUM 3aHATUA W OTIBIXA,
peryisipHad (1)I/I3I/I‘I€CKa$[ aKTI/IBHOCTL), 6€p€)KHOl"0, OTBECTCTBCHHOI'O 1 KOMIICTCHTHOI'O OTHOILICHUSA K
coOCTBEHHOMY (DPM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

IIOHUMAaHHEC INCHHOCTH IpPaBUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0e301acHOTO IIOBCJICHHUA B
CUTyaluAaX, yIpOKaromux 310POBbIO U ) KXU3HU Hmﬂeﬁ;

OCO3HAaHWE TIOCIEACTBUA U HENpUSATUE BPEIHBIX NPUBBIYEK (YHOTpPEOJEHHUS aJKOroJis,
HapKOTHUKOB, KYpPEHHUs);

6) TPy10BOTO BOCIIUTAHUS:
TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K aKTHUBHOM JCATCIIbHOCTH TEXHOJIOTHYCCKON H COIII/IaJILHOfI HaITpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUHUPOBATD, IINIAHUPOBATH U CAMOCTOSATCIIBHO BBIIIOJIHATL TaKYHO ACATCIIBHOCTD,

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANbHON JAESITENbHOCTH, YMEHHME COBEpIIATh
0CO3HaHHBIH BEIOOP OyAyIIel mpodeccuu U peaarn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSKEHUN BCEH KHU3HH;
7) 3KOJIOrMYECKOTO BOCTIUTAHMS:

SKOJIOTMYECKH 11€JIeCO00Pa3HOE OTHOIIEHHWE K MNPUPOJE KaK HCTOYHMKY XHU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTMYECKOM KyJNbTYypbl: HIPUOOpETEHHE OIbITa IJIAaHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOXKHBIX IIOCJIEACTBUN ISl OKPYKAIOLIEH CPEbL;

OCO3HAHHE TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM U IyTel UX PELICHHUS;



CMOCOOHOCTh MCMOJIb30BATh MPHOOpPETaEMbIe MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS NPHU
peIIeHn: TPoOJIeM, CBSI3aHHBIX C PAalMOHAIBHBIM IMPHUPOIOIOIE30BaHUEM (COONFOICHUE TIPABHIT
MOBEJICHUS B MPHUPOJIE, HAMPABICHHBIX HAa COXPAHEHHE PAaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChephl);

aKTUBHOE HEINpUSITUE JCUCTBUM, MPUHOCAUIUX BPEJ OKpYKarolleld MPUPOJHON Cpelie, YMEHHE
MIPOTHO3UPOBATh HEOJIATOTPUSITHBIC HKOJIOTHYECKUE TOCIEICTBHUS MPEINPUHUMAECMBIX JEUCTBHN U
MPeOTBpaIIaTh UX;

HaJIN4YHUEC Pa3sBUTOIO0 OKOJOTMYCCKOro  MBIIIJICHUA, 9KOJIOTHICCKOU KYyJIbTYpbI, OIIBITA
ACATCIIbHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHCA nmMmn B
HOSHaBaTeHBHOfI, KOMMYHHKaTHBHOfI n COHI/I&HBHOﬁ IMMPAKTUKE, TOTOBHOCTU K YYaCTUIO B
HpaKTquCKOﬁ ACATCIIBHOCTH 3KOJIOTUYECKOM HaIIpaBJICHHOCTU;

8) 1IeHHOCTH HAYYHOTO MTO3HAHMUS

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKl ¥ OOIIECTBEHHON TMPAKTHKHA, OCHOBAHHOTO Ha JHAJIOTE€ KYJIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOM KYJBTYpbl KaK CpPEACTBA B3aUMOJCHCTBHS
MEXY JIIOJBMHU U ITI03HAHUS MUDA,

MOHMMaHHUEe crenupuku OHOJIOTMM KaK HayKHd, OCO3HaHHWE ee€ poiu B (popMHUpOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIIICHHS, CO3/IaHUH 1IEJIOCTHOTO MPECTAaBICHUS 00 OKPYKAIOLEM MUpPE
KaK O €IMHCTBE IPUPOJIbI, YeJOBEKa M OOILeCTBA, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny IpobeM COXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH /JIsi COBPEMEHHON IUBMWIM3AMHI: 00€CIeYeHNsI HOBOTO
YPOBHSI pa3BUTHS MEIMLMHBI, CO3JaHMsS MEPCHEKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pelaTh
pecypcHble MpoOJeMbl Ppa3BUTHS 4YEJIOBEYECTBA, IOMCKA IMyTed BBIXOJAa M3 IIOOATBHBIX
HKOJIOTHUECKUX MpobsieM U olecreueHHs Mepexoja K yCTOHUMBOMY DPAa3BUTHIO, PAallMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyY€HUM OMOJIOTMYECKUX 3HAHUM B LENAX MOBBILIEHUS oOIIen
KyJbTypbl, €CTECTBEHHO-HAYYHOH TIpPaMOTHOCTM KaK COCTaBHOM 4YacTh (PyHKIHMOHAJIBHOMN
rpaMOTHOCTH 00ydarouuxcs, GopMupyemMoit pu U3y4eHuu OnoIoruu;

IIOHUMAaHWEC CYHIHOCTH MCTOAOB IIO3HAHHA, HUCIOJB3YEMbBIX B CCTCCTBCHHBLIX HaAyKax,
CIIOCOOHOCTH MCIOJIB30BaTh IMMOJIy49a€MbIC 3HAHUS JIA aHalIu3a U OOBSICHCHHS SBJICHUI OKpYKarouero
MHpa U NPOUCXOJAAIINX B HEM H3M€H€HHI>1, YMCHHUE ACIIATh 000CHOBAHHBIE 3aKIIOUYEHHUSI HAa OCHOBE
HAayYHBbIX q)aKTOB " UMCIOIUXCA NAaHHBIX C TEJIbIO MOJYUCHUA JOCTOBCPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HMCIIOJIb30BaTh OMOJOTrMYECKHIE 3HAHUS IJI1 pCHICHUA HpO6J’ICM B
PCAIBbHBIX J KU3HCHHBIX CUTYAlUAX;

OCO3HAaHUEC IICHHOCTHU Haquoﬁ ACATCIBbHOCTH, TOTOBHOCTH OCYHICCTBJIATE IIPOCKTHYIO H
HCCICAOBATCIIbCKYIO ACATCIIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTB M CITOCOOHOCTBH K HETIPEPHIBHOMY 0OPa30BaHUIO U caMO0OPa30BaHUIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HAaHUM 10 OMOJOIMH B COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTIMHU.

B mpouecce nOCTH)KEHHUS JIMYHOCTHBIX PE3YJbTAaTOB OCBOEHUS OOydamoImuMucs padoueit
OporpaMMbl IO OMOJIOTUM Ha YpOBHE cpeaHero oOmiero oOpazoBaHMs Yy oOOyvaromuxcs
COBEPIIEHCTBYETCSI SMOLMOHAIBHBIN WHTEIUIEKT, MPEATIOJIAT 0NN ¢(HhOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOLIETO CHOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cepbl, OBITh YBEPCHHBIM B ceOe;



CaMOpPCTYJIMPOBaHNMA, BKIHOYAOMICTO CAMOKOHTPOJIb, YMCHUC NIPUHUMATL OTBCTCTBCHHOCTHL 34
CBOC IIOBCJACHUC, CIIOCOOHOCTH aaanTupoBaTbCd K OSMOIHUOHAJIBHBIM HN3MCHCHUAM MW IIPOABIATH
T I/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBaAIIUU, BKJIIO‘-IaIOIIIeﬁ CTPEMIICHHUE K JOCTUKCHHUIO LCJIIN U YCIIEXY, OIITUMU3M,
HWHUIIMATUBHOCTh, YMCHUC ﬂeﬁCTBOBaTL, ncxoasa nu3 CBOMUX BOSMO)KHOCTCﬁ;

SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAJIBLHOE COCTOSIHUE JPYTHX,
YUUTBIBaTh €r0 TPU  OCYIIECTBICHUHM KOMMYHHUKALMH, CHOCOOHOCTP K COUYYBCTBHIO U
CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTpPAUBaTh OTHOLICHHS C JPYyTUMHU
JOJbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOH(QIUKTHL.

MertanpenMeTHble pe3ylbTaThl OCBOSHHS yueOHoro mpeamera "buonorus" BKIIOYAIOT:
3HaUUMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIMMXCA  MEKIUCIUTIIMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIE MOHSATHUS, OTPAXKAIOIIUE IIETOCTHOCTh HAyYHOH KapTUHBI MUpa H
crienu(uKy METOJOB TO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHSI,
SBIIEHUE, TIPOIECC, CUCTEMa, HAy4YHbIN (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCJIeIOBaHNe, HaOMIOJCHUE, HW3MEPEHHUE, OSKCIEPUMEHT U JAPYTruX), YHHUBEpPCAIbHBIE Y4YeOHBIC
neicTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), OOecTeunBarome GopMUpoOBaHue
(YHKIIMOHATBFHOM TPaMOTHOCTH U COIMAIBHOM KOMIETEHIIMH OO0Yy4YaloIuXCs, CIIOCOOHOCTH
00y4JaromnXCcsi MCMOIB30BaTh OCBOCHHBIE MEXKIUCIHUILUIMHAPHBIE, MUPOBO33PEHUYECCKUE 3HAHUA U
YHUBEpCaJIbHbIC YUCOHBIC JEHCTBUS B MO3HABATEILHON M COIMATLHOM MPAKTUKE.

MeTtanpeameTHble pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEIHETO O0IIero 00pa30BaHUs JOJKHBI
OTpaxkaTb:

OBnaneHre yHUBEPCAIbHBIMU YYEOHBIMU MMO3HABATEIbHBIMU JCHCTBHUSIMMU:
1) 6Ga3oBbI€ JTOTUYECKUE JEHCTBUS:

CaMOCTOATCIIbHO (l)OpMy.]'II/IpOBaTB U aKTyaJIM3UupOBaThb HpO6J’IGMy, paccMaTpuBatb €€
BCCCTOPOHHE;

WCIONIb30BaTh MPH OCBOCHMM 3HAHMN MPHEMbl JIOTHUECKOTO MBIIUICHUS (aHallM3a, CHUHTE3a,
CpaBHEHHUS, KiaccUUKaIMU, 0000IIEeHHsI), pACKPBIBATh CMBICT OMOJIOTHUECKUX TOHSTHH (BBIICTSATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU TIOHATHUSMU);

OIMPEACIIATL LUCIN ACATCIBHOCTH, 3a/laBasl MapaMETPbl U KPUTCPUN UX NOCTHIKCHUA, COOTHOCUTH
PE3YJIbTAaThl ACATCIIBHOCTHU C IIOCTABJICHHBIMU LCJIISAMU,

MCTIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS Il O0OBSICHEHUS (PAKTOB U SBIICHHUI KHBOW TPUPOJIBI,

CTPOUTH JIOTUYECKHE DPACCYKACHUS (MHIYKTHUBHBIE, AETYKTHBHBIC, MO AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHs] B PAacCCMAaTPHBAEMBIX SIBJICHUAX, (POPMYyIHMpOBATH BBIBOABI H
3aKJIH0YCHUS;

INPUMCEHATE CXCMHO-MOJCJIBHBIC CPEACTBA MJIA MNPCACTABICHUA CYIICCTBCHHBIX CBsA3Eell ©
OTHOIIIGHUM B HN3y4aCMbIX OMOJOTHYECKUX O6T>€KT8.X, a TaKXeE HpOTI/IBOpe‘-II/Iﬁ pa3Horo poJa,
BBISIBJICHHBIX B pa3JIMYHBIX HHq)OpMaHHOHHI)IX HCTOYHHUKAX,

pa3pabarbIBaTh IUJIaH pEIICHUS MPOOJIEMBbl C yY4ETOM aHalu3a HUMEIOIIMXCS MaTepUalbHbIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHUBBI B JCATCIBHOCTb, OLCHUBATHL COOTBCTCTBUC PE3YJIIBTATOB MLCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,



KOOD/JMHUPOBaTb M  BBINOJHATH pPabOTy B YCIOBHSX PpEANbHOTO, BHUPTYaJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIeM;
2) 6a30BBIC UCCIEAOBATEIIBCKUE JCHCTBUSA:

BIIQJIETh HaBBIKAMU y4eOHO-UCCIIEJIOBATEILCKOM H TMPOEKTHOW MAESITeNbHOCTH, HaBBIKAMU
paspenieHusi mpodseM, 00J1aaTh CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY TIOUCKY
METOJIOB PEIICHHSI MPAKTUIECKUX 3a]1a4, MPUMEHEHHUIO PA3TUYHBIX METO/IOB TIO3HAHMUS,

HCIIOJIB30BATh PA3JIMYHBIC BHUABI JACATCIBHOCTH II0 IIOJYYCHUIO HOBOI'O 3HAHHUA, €TI0
HHTCPIIpETALlUH, HpCOGPaSOBaHI/IIO U NOPUMCHCHUIO B y‘{e6HBIX CUTyalusx, B TOM YHUCIIC IIpHU
CO3JaHNHN yqe6me N COOMATIBHBIX ITPOCKTOB,

(pOpMI/IpOBaTB Hay‘lHBIfI TUII MBINIJIICHUA, BJIaACTHb HaquOﬁ TCPMUHOJIOT Heﬁ, KIIIOUCBBIMHA
IHNOHATHUAMU U METOJaMH,

CTaBUThb H (bOpMy.l'II/IpOBaTB COOCTBEHHBIE 3aga4u B O6pa3OBaTCJ'IBHOI71 ACATCIIBHOCTH H
JKU3HCHHBIX CUTYallUAX;

BBISIBJIATH IPUUUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJH3UpPOBATh 33/a4y, BBIABUTaTh TUIIOTE3Y €€
pellIeHus, HaXOAUTh apryMEHThI JUIsl JOKa3aTeNbCTBA CBOMX YTBEPXACHUM, 3a7aBaTh MapamMeTphl U
KPUTEPHUU PELICHHUS;

AHAJIM3UPOBATDh MMOJYYCHHBIC B XOJ€ PCIICHUA 3aaa4d PE3YyJIbTAThl, KDUTUYCCKH OLICHUBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUSAX;

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

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK TEpPEeHOca CPEJACTB W CHOCOOOB JIEHCTBUS B
po(eCCHOHANIBHYIO CPEy;

YMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HECITEIbHOCTH;
yMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX O00IacTel;

BbIJIBUT'aTb HOBBIC UJICH, MTPCAJIAraTh OPUTMHAJIBHBIC ITOAXOAbI U PCHICHUA, CTABUTDH HpO6JICMBI n
3aaa4u, JOIMMyCKAroIMre aJIbTCPHATUBHBIC PCIICHUSA

3) pabota ¢ uHpopManuei:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOYHHUKAX MH(OpMaMu (TekcTe yueOHOro nocoous, Hay4Ho-
HOMYJISIPHOM JMTepaType, OMOJIOTMYECKHUX CJIOBapsAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0azax
JaHHbIX, B MIHTepHeTEe), aHaMM3UpOoBaTh MH(OPMALMIO PA3IUYHBIX BUJOB U (OPM NpeAcTaBlIECHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMynIHpOBaTh 3ampOChl M TMPHUMEHSATh pa3IWYHBIE METOJABI TPU TIOMCKE H OTOOpe
Ouosornueckoil nHpopmalu, He0OXOIUMOH /7S BHIOJIHEHUS Y4eOHBIX 3a/1a4;

MpUOOpeTaTh  ONBIT  HCIIOJIB30BAHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
COBEPILECHCTBOBATD KyJIbTYPY aKTUBHOI'O UCIIOJIb30BAHMS PA3JIMUHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIBHYI  (GOpPMY  TIPEACTaBICHUS  OHMOJIOTUYECKOMH
uHpopMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYToe);

WCTIOJNB30BaTh HAYYHBIH S3BIK B KAadyecTBE cCpeacTBa npu pabore ¢  OHOIOrHMYECKOU
uHboOpMaluel: MPUMEHITh XUMUYECKue, (U3NYECKHe W MaTeMaTHYeCKHe 3HAaKWU U CHUMBOJBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIIONB30BaTh MW  IMPEoOpa3oBBIBATh  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATTISITHOCTH;



BJIQJICTh HABBIKAMH PACIO3HABAHUS M 3alUTHl MH(OpMaIuK, nHPOPMAIIMOHHON 0e30macHOCTH
JUYHOCTH.

OBnaneHre yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMU:
1) obmienwue:

OCYILIECTBIISATh KOMMYHHUKAIIMK BO BCeX c(epax >KU3HU, aKTUBHO y4acTBOBATH B JMAJIOre HIIU
JUCKYCCHH IO CYIIECTBY OOCYyKJIaeMOi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh CY)KJIEHUS
OTHOCHUTENIBHO BBINOJIHEHNS TPEAJaraéMoil 3aJadyd, Y4YWThIBaTh HMHTEPECHl U COTJIACOBAHHOCTD
MO3UIUI IPYTrUX yYaCTHUKOB JMAJIOra WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpeJCTBa OOIIEHUS, MOHUMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTyalud, YMEThb CMAr4aTtb KOH(DIUKTBI U BECTH
IIEPETOBOPBL;

BJIIETh PA3IMYHBIMHU CIIOcO0aMU OOIIEHUS U B3aUMOAEHCTBUS, MOHUMATh HAMEPEHUS APYTUX
JrOieH, TMpPOSBIATH YBAXKUTEIHHOE OTHOIIEHHE K COOECeTHHKY M B KOPPEKTHOH (opme
(bopMyJIPOBATH CBOU BO3PAXKEHHUS;

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

MOHMMaThb W HCIHOJb30BaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBHUIYalbHOH paboThl mHpu
pelIeHnn OMOJI0THYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTH IPUMEHEHHUS IPYIIOBBIX (HOpM
B3aMMOJICHCTBUA NIPU PeLIeHUH yueOHO! 3a1auu;

BI)I6I/IpaTI) TEMATUKy W MCTOABI COBMCCTHBIX I[GP'ICTBHI;'I C YUCTOM O6HII/IX HHTCPCCOB H
BO3MOXKHOCTEH KaXXa0ro 4JICHa KOJIJICKTHUBA,

MIPUHUMATH [IEJIU COBMECTHOM ESITEIIbHOCTH, OPTaHU30BBIBAaTh U KOOPJAMHUPOBATH JICUCTBUS 10
€€ JOCTHKEHUIO: COCTABIIAThH IUIAH JIEUCTBUM, paclpeAesiaTh PO C YYETOM MHEHHH YYaCTHUKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOTHI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbl B OOLIUI pe3yibTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILLIECTBIISATh MO3UTHUBHOE CTPATETUYECKOE IMOBEJICHUE B PA3IUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM.

OBnaneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBHUIMHU:
1) camoopranu3arus:

UCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUISl BBISIBJICHUS NPOOJIEM U UX pEIIeHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIHsX;

BBIOMpATh HAa OCHOBE OMOJOTHYECKMX 3HAHWM II€TIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOUX
JEHUCTBHUSX M IIOCTYNKAax II0 OTHOLICHHWIO K JXUBOM MpPHUPOJE, CBOEMY 3IOPOBBIO U 3I0pPOBBIO
OKPY’KaIOIIHX;

CaMOCTOATCIIbHO OCYHICCTBJIATH IMTO3HABATCIbHYIO ACATCIbHOCTD, BBIABIATH np06neMm, CTaBHUTDb
u (bOpMy.]'IPIpOBaTB COOCTBEHHEIE 3aJa4u B O6pa3OBaTeHLHOﬁ ACATCIIbHOCTHU U ) KU3HCHHBIX CUTYALIUAX;

CaMOCTOSATENIFHO COCTABJIATh IIAH PEIICHHS NpPOOJIEeMBI C YYETOM HMEIOIINXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEHN M MPEINOYTCHUH;



J1aBaTh OLEHKY HOBBIM CUTYAaLHsM;

pacmupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHU;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHHE;
OLIEHHUBATbh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO W TPOSBICHUIO IIMPOKOH SPYAMIUM B Pa3HBIX 00JacTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb;

2) CAMOKOHTPOJIb:

AaBaTb OIICHKY HOBBIM CHUTyalHsM, BHOCHUTb KOPPEKTHBBI B JCATCIBHOCTb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LECIIAM;

BJIaJIETh HABbIKAMU I103HABATEIbHOW peQIeKCMM KaK OCO3HAHHs COBEPIIAEMBbIX JEUCTBUN U
MBICJIMTENBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHUH, MCIOJIb30BATH NMPUEMBI peQIIEKCUU IS
OLICHKH CHUTYaI[lH, BHIOOpa BEPHOTO PEICHMUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHS [0 UX CHIXKEHUIO;
MPUHUMATh MOTHBBI M QPTYMEHTHI IPYTHX NP aHAINA3€E PE3YIbTATOB JESITEIHLHOCTH;
3) npuHsTHA ceOs U IPYTUX

MPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

[IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTHUX MPH aHAINU3€E PE3YIbTaTOB JAESATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OMIAOKY;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TO3ULIUH IPYTOTO YeJIOBEKa.

IIpenmerHbie pe3yabraThl ocBoeHHsI npopamMmbl COO mo Ouosiornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crnenuduyeckue g ydeOHoro mnpeamera "buonorus" HaydHble 3HAHUS, YMEHHUS H
crocoObl EUCTBUN IO OCBOCHHIO, HHTEPIIPETALIMU U MPeoOpa30BaHUIO 3HAHUH, BUJIbI J1€ATEIbHOCTH
0 MOJIyYEHHIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAaHUM B PA3JIMUHBIX YUEOHBIX CUTYAlUsIX, a TAKKE B
peanbHBIX JKU3HEHHBIX CUTYAIMsIX, CBS3aHHBIX ¢ Owonoruei. B pabodeil mporpamme npenMeTHBIE
pe3yJbTaThl IPEICTABICHHBI 110 CEMECTpaM 00y4EHUsI.

IIpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOTrOo npeamera "buonorus” B 1 cemecTpe MOKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMW O MECT€ U poJu OHOJIOTMM B CHUCTEME HAay4YHOIO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHbI MHUpA H
HAy4yHOTO MHPOBO33pPEHMS, O BKJIaJ€ POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJOrOB B pPa3BUTHE
ononoruu, (PyHKIIMOHATLHON TPAaMOTHOCTH YeNlOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATH COJEpKAHWE OMOJOTMYECKHX TEPMHUHOB W TOHATHH: JKHU3HB, KJIETKa,
OopranusM, MeTabonau3M (OOMEH BElIeCTB M IpEeBpallleHHe SHEPrHH), ToMeocTa3 (caMmoperyssuus),
YpOBHEBAasi OPTaHU3AIMSI KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHHE (PETIPOIYKIIHS), HACIEACTBEHHOCTD,
U3MEHYHMBOCTB, POCT U pPa3BUTHE;

YMEHHE H3JIaraTh OHOJOTMYEeCKHe Teopud (KJIETOYHAas, XPOMOCOMHAas, MyTallHOHHAs,
HEHTpaabHas orMa MOJEKyJIsapHoi Ouosorun), 3akousl (I'. Mennens, T. Moprana, H.J1. Basunosa)
U ydeHHus (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyJIbTypHbIX pacteHuil H.M. BaBuiosa),
OIIPEAEIIATh IPAHULBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;



YMCHHUC BJIAACTb MCTOJaMU HAYYHOI'O MO3HAHU B OHOJIOrUH: Ha6JIIOI[eHI/I€ N OIIMCAaHUEC KUBBIX
CUCTEM, MPOLECCCOB H SIBJICHI/Iﬁ, opranu3anvss W MPOBCIACHUC OHOJIOIrHYECKOT0 OKCIICPUMCHTA,
BBIZIBUKCHUC TUIIOTC3bI, BBISABJIICHUC 3aBUCUMOCTU MCKAY UCCIICAYCMbIMU BCINYNHAMU, 00BsICHEHHUE
MOJIYYCHHBIX PE3YJIbTATOB, NUCIIOJBb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TGOpI/Iﬁ 1 3aKOHOB, YMCHHE O€J1aTh
BBIBOJIbI HA OCHOBAHHWU IMOJIYUYCHHBIX PC3YJILTATOB,

YMEHUE BBIACIATE CYIICCTBCHHBIC IIPU3HAKW BHPYCOB, KIJICTOK IIPOKAPUOT MW OYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TMPOIIECCOB: OOMEHa BEIIECTB U
MPEeBpaIICHUs] DHEPTUM B KJIETKe, (POTOCHHTE3a, IUIACTHYECKOTO0 M JHEPreTHYeCKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHHS, PA3MHOXKEHHUS, WHAUBHIYAIbHOTO pPa3BUTHI
opraHu3ma (OHTOTEHE3);

yMEHHE MPHUMEHATHh MONyYeHHBIC 3HaHUS NS OOBSICHEHHS OHOJOTHYECKHX TPOIECCOB U
SIBJICHUM, JJI TPUHSATHS TMPAKTHYECKUX PEIICHHH B TOBCEAHEBHOM XMU3HH C IEIBIO 00ECTICUCHHS
0€30MacHOCTH CBOETO 3/I0POBbS M 3I0POBbs OKPYKAIOIIUX JIOJCH, COOMIOACHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIICH TMPUPOTHON Cpene, TOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUI COBPEMEHHON OMONIOTHH U OMOTEXHOIOTHIA TSl pallMOHATIBLHOTO MPUPOIONIONB30BaAHUS;

YMCHUC pCHIATh 3JICMCHTAPHLIC TCHCTUYCCKUEC 3aJa4Yd Ha MOHO- U )II/IFI/I6pI/II[HOC CKpCIIMBAaHHC,
CHOCIITICHHOC HACJICIOBAaHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/IIlH01"O CKpCHIMBAaHUA IJId NMPCACKA3aHUs
HaCJICOOBAaHUS IIPU3HAKOB Y OPraHM3MOB;

YMEHHE BBIIIOJHATH Ta00OPaTOPHbBIE U MPAKTHUECKHUE paboThI, COOMI0IATh paBuiia Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KpPUTHYECKH OLIEHWBAaTh W HUHTEPIPETUpPOBaTh HH(POpPMAIHIO OHOIOTHYECKOTO
COJICp)KaHUs, BKIIOYAIONIYIO TIICEBAOHAYYHBIC 3HAHUS W3 PA3NTMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBoW HH(MOpPMALUK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), ITUYECKUE AaCHEKThl COBPEMEHHBIX
HCCJICIOBAHUN B OMOJIOTHMY, MEAUIIMHE, OMOTEXHOJIOTHM;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE 1 YCTHBIE COOOIICHHSI, 0000111ast OMOIOTUYECKY IO
WHPOPMAIIMI0O W3 HECKOJbKUX WCTOYHHKOB, T'PAMOTHO WCIIOJIb30BAaTh MOHATHHHBINA ammapar
OHUOJIOTHUH.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOTO mpenMera "buonorus" Bo 2 ceMmecTpe MOKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHMW O MECT€ U poOJu OHOJIOTMH B CHUCTEME HAay4YHOIO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHbI MHUpa H
HAyYyHOTO MHPOBO33pPEHHS, O BKJIaJI€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-OMOJOrOB B pPa3BUTHE
Ononoruu, (PyHKIMOHATILHONW TPAaMOTHOCTH YeNlOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPbIBATh COJEpKaHHWE OMOJIOTMYECKUX TEPMUHOB W MOHSATHI: BUJ, MOIMYJSALHNA,
reHO(OH, SBOJIIOLUSA, ABMXKYIIUE CHIBI ((hakTOphI) 3BOJIOLUH, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, HKOJIIOTHIECKHE (AKTOPBI, SKOCUCTEMA, MPOIYLIEHTHl, KOHCYMEHTHI, PEIyLEHTHI,
LeNH MUTAHUs, SKOJIOTHYecKas upaMuia, OnoreoneHos, buocdepa;

YMEHHE HM3J1arath OHOJOTHYECKUE TeOpHH (BOoIMOoHHas Teopust Y. JlapBruHa, CHHTETHYECKAsS
TEOPHUs IBOJIIOIINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apobimieBoro cxoactea K.M. bapa, uepenoBanus
TJIAaBHBIX HaIpaBiieHu U myTel 3Bommonnu A H. CeBeprioBa, yuenus o 6uocdepe B.M. BepHaackoro),
OIPEICIISATh TPAHUIIBI MX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMCHHUCEC BJIAACTb MCTOJaMH HAYYHOI'O IMO3HAHUWA B OHOJIOrUH: Ha6J'IIOI[CHI/IC " OIIMCAaHHUC KUBBIX
CUCTCM, IIPOLCCCOB U FIBJICHI/Iﬁ, opraHu3anusda MW IIPOBCACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBMOKCHUC TUIIOTC3bI, BBISABJICHUC 3aBUCUMOCTU MCXKAY UCCIICAYEMBIMU BCINYHNHAMU, 00BACHECHHE
MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ " 3aKOHOB, YMCHUC €JIaTb
BBIBOJIbI HA OCHOBAHHWHU IMOJIYUYCHHBIX PE3YJIbTATOB,



YMEHHUE BBIJICNATh CYIIECTBEHHBIE IMPHU3HAKH CTPOEHHUS OMOIIOTMYECKHUX OOBEKTOB: BUJOB,
MOMYJISIIUM, TPOAYLEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B U 3KOCUCTEM, OCOOEHHOCTH
NPOIIECCOB:  HACJIEJACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHUS,
MPUCTIOCOOTIEHHOCTH OPTraHMW3MOB, AEMCTBHS 3KOJOTHYECKMX (DaKTOPOB Ha OpPraHHU3MBI, MEpeHoca
BELIECTB M IIOTOKA DHEPIUHM B DKOCHUCTEMAX, AHTPOIIOICHHBIX M3MEHEHHHW B JKOCHCTEMAaxX CBOEU
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHE MPHUMEHSTHh TONyYeHHBIC 3HaHUS NS OOBSICHEHHS OHOJOTHYECKHX TPOIECCOB U
SIBJICHUM, JJI TPUHATHS TMPAKTHUYECKUX PEIICHHH B TOBCEAHEBHOM XM3HH C IO 00ECTICUCHHS
0€30MacHOCTH CBOETO 3/I0POBbS M 3I0POBbS OKPYKAIOIIUX JIOJCH, COOMIOACHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH TPUPOTHON Cpene, TOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUH COBPEMEHHON OMOIOTHH ISl PAIlHOHATIBLHOTO MPUPOIONONB30BaAHUS;

YMCHUEC pCIIATh 3JICMCHTAPHBIC OHoJ0ruYecKue 3aaa4u, COCTaBJIATh CXEMBbI IICPCHOCA BEIICCTB
1 DHCPI'UH B SKOCHUCTCMAX (I_[eHI/I HI/ITaHI/Iﬂ);

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

YMEHHUE KPUTHYECKH OIICHUBATh H HMHTEPIPETUpPOBaTh HWH(OOpMAIKI0 OHOJIOTHYECKOTO
COJIep)KaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3JIMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBoi  umH(MOpMAIMK, HAYYHO-TIOMYJSPHBIE  MaTepuajbl), pacCMaTpPUBaTh  TJIOOATbHBIC
HKOJIOTUYECKHE MPOOIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIHIO;

yYMEHHE cO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIICHHsI, 0000111ast OMOIOTUYECKY IO
WHPOPMAIIMI0O W3 HECKOJBKUX WMCTOYHHKOB, TI'PAMOTHO WCIIOJIb30BAaTh IOHATHHHBINA —ammapar
OHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

1 CEMECTP
Ne HaunmeHoBaHMe pa3aesioB M TeM NIPOrpaMMbl, TeM Y4eOHBIX | Y I3 |CP | K
n/n | 3aHATHH

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

Meroas!l I0O3HAaHUA )KUBOU ITPUPOLBL.

[Tpaktrueckas padora N 1. "Hcnonp3oBaHue pa3iuaHbIX
METOJIOB IIPU U3yUEHHH OMOIOTUYECKHX 0OBEKTOB".

Hroro mo teme 1 0 1 0 0

Tema 2. ’KuBble cHCTEMbI M UX OPraHU3aUsA
2 Kussle cuctemsl (6HocHCTEMBI) Kak IpeaMeT u3ydeHus | |1
ouosorun. CBOMCTBAa OMOCHCTEM M UX pazHOOOpasue.

Hroro o Teme 2 1 0 0 0

Tema 3. XuMHnueCcKuii cOCTaB U CTPOEHHE KJIETKH

3 XUMHUYECKUA COCTaB KIETKM. Bojga u MuHepaibHbIE 1
BEIIECTBA.

benku. CocTtaB 1 cTpoeHHE OCIIKOB.




®depMeHTHI - OMOJIOTHUECKUE KaTaIu3aToPhI.

JlaGoparopnast pabota N 1. "M3ydeHne kaTaIuTHIECKON
aKTUBHOCTH  ()epMEHTOB (Ha TMpHUMepe aMuiasbl WIH
KaTajasbl)'".

VYrnesoasl. JInnuael.

HyxknennoBbsie kucinotel. AT®

[utosorus - Hayka 0 KJIeTKe. MeTOIbl U3YyUEHHS KIIETKU.
KieTka xak 1enocTHas xKuBas CUCTEMA.
Turbl KIETOK: 3yKapUOTHYECKAs U MPOKAPUOTHYECKASL.

JlaGopartopnast pabora N 2. "M3ydeHue cTpoeHUs KIETOK
pacTeHMi, JKMBOTHBIX M OaKTepuil NOJ MHUKPOCKOIOM Ha
TOTOBBIX MUKpOIpENapaTax U Ux onucaHue'.

IToBEepXHOCTHBIE CTPYKTYPbI KJIIETOK - KJIETOYHAsI CTEHKA,
TVIMKOKANMKC, UX (yHKUUU. SApo - perynsiTOpHBIA IIEHTP
KJIETKU. TpaHCHOPT BELIECTB B KIIETKE.

Hroro o teme 3

Tema 4. JKuzHeaeaTeJbLHOCTh KJIECTKHU

OOMeH BellecTB, Wi MeTadboan3M. DPoTocuHTES.

XeMoCcHHTEe3. DHEpreTUYeCKuii 0OMEH B KJIETKE.

Peaknunu MaTPUYHOTO CUHTE3A. T'eneTnueckas
unpopmanus u JJHK.

Hexerounsie hopMbl )KU3HU - BUPYCHI.

HToro o teme 4

0

Tema 5. PazMHokxeHHE U HHAUBUAYAJIBbHOC Pa3BUTHE OPTaHU3

MOB

10

Knerounsii nuki. JleneHue KIETKHA - MUTO3.

Jlabopatopnast pabora N 3. "HaOmrogeHue MuTo3a B
KJIETKaX  KOHYMKA  KOpemKa  Jiyka  Ha  TOTOBBIX
MUKpomnpenapaTax".

[TporpamMmmupyemasi TubGenb KIETKA — amonto3. DopMbl
pa3MHOKEHHUsI opranu3MoB. [1osioBoe pazMHoxeHue. Meiios.

11

T'ameTorenes.

Jlaboparopnas pabGora N 4. "U3yueHue cTpoeHUs
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpoOIpenaparax".

WNunuBuyansHoe pas3BHUTHE (oHTOTCHE3).
DOMmOpuoHanbHOE pa3BuTHE (dMOpHorenes). Poct u pasButHe
pacternii. OHTOreHe3 IBETKOBOIO pAacTEHHS: CTPOCHHE
CCMCHHU, CTAIUN PASBUTH.

Hrtoro o teme 5

0

2

Tema 6. HaciieacTBEHHOCTh U U3MEHYHMBOCTH OPraHM3MOB




12 [Ipeamer ©  3amaud  TEHETHKU. 3aKOHOMEPHOCTH 1
HacJe0BaHUs TPU3HAKOB.

Jurubpuinoe cKperuBaHue.
CrernyieHHOE HaclIeI0BaHNE TPU3HAKOB.

JlaGopatopnass pabora N 5. "H3yueHuwe pe3ynbTaToB
MOHOTHOPUAHOTO W JUTHOPUIHOTO  CKPCIIMBAHHUS Y
JPp030( Il HAa TOTOBBIX MUKpOIIpenaparax".

13 XpOMOCOMHas TEOpHs HACTIEJCTBEHHOCTH. . 1
I'eneruka nona.

N3menunBocTh. BUasl N3MEHYUBOCTH.

JlaGopaTopHas pabora N 6. "U3yuenue
MOAUGUKAITMOHHON M3MEHYUBOCTH, MTOCTPOEHHUE
BapHAaIMOHHOTO Psijia ¥ BApHAIIMOHHOW KPUBOM'".

14 N3MeHunBOCTE. Metios u IIOJIOBOH nporecc. 1

Knaccudukanus myTtamui.

Jlabopatopnast pabora N 7. "AHaim3 wMyTanmui y
JIp030(HIIBI HA TOTOBLIX MUKpOIIpenaparax".

15 BHC?II[epHaH HaCJICACTBCHHOCTDb U U3MCHYUBOCTD. 1

I'eneruka uyenoBeka. Kapuorun uenoeka. OCHOBHBIE
METOJBl TEHETUKH 4enoBeKa. COBpEMEHHOE OIpENeIeHUE
reHoruna. HacneacTBeHHbIe 3a00/1€BaHNS YEJIOBEKA.

[Tpaktnueckas pabora N 2. "CocraBieHue W aHaIU3
POJOCIIOBHBIX UeJIOBEKa'.

HToro o teme 6 1 1 1 1

Tema 7. Ceaexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOT U

16 Cenekmus kak Hayka u npornecc. CoBpeMennbie Metoasl | 0,5
celeKIuu. BUOTeXHOIOrHs Kak OTpaciib MPOU3BOICTBA.

0,5
JuddepeHumrpoBanHbIi 3a4ET

Ikcekypeusi  "OCHOBHBIE METOABI W JOCTHIXKEHHUSA | - - - -
CENIEKIIMM PACTeHH U KUBOTHBIX (Ha CENEKIHOHHYIO
CTaHIIMIO, TUIEMEHHYIO (DepMy, COPTOUCTIBLITATENIbHBIA YYACTOK,
B TEIUTMYHOE XO3SHUCTBO, TaOOPATOPHUIO arpOYHUBEPCUTETA UITH
HAay4YHOTO IIeHTpa)".

HToro o teme 7 1 0 0

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 6

IIpomeskyTouHnasi arrecTanus B popme 1udhepeHIIMPOBAHHOTO 3aUéTa
O0beM yueOHOro BpeMEHH, 3aTpaurBacMOro Ha POBEACHHUE OIICHOYHBIX npouenyp - 0,5 gaca

2 CEMECTP

Ne HaunmenoBaHue pa3iesioB H TeM NPOrPaMMBbI, TeM y4eOHBIX | Y I1I3 |CP | K
n/n | 3aHATHH

Tema 1. DBoIonHOHHAS OMOJIOTUA




9BOJHOI_II/IOHHaSI TCOpHUA U €€ MCCTO B OHOJIOTHH.

CBuaeTenbCcTBa 3BOJIIOIMUA.  DBOJIOLMOHHAsT Teopust Y.
JlapBuHa.

Cunrernueckas Teopus 3Booruu (CTD) u ee OCHOBHBIC
IIOJIOKEHUs. MUKPOIBOIIOLUSA.

Jlaboparopnast pab6ora N 1. "CpaBHeHue BHUIOB IO
MOP(}OJTOrHIECKOMY KPUTEPHIO".

JBwxymue cuibl  ((pakTOpbl) DBOJIOIMK BHIOB B
npupoae. MyTallMOHHBIM — @poliecCc W KOMOMHaTHBHAas
W3MEHYUBOCTb.

EctecTBennsIit 0TOOD.

[TpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT
IBOJIIOLIMH.

JlaGopaTopHas pabora N 2. "Onucanue
MPUCTIOCOOJICHHOCTH OpPraHu3Ma W €€ OTHOCUTEIIBHOTO
xapakrepa'.

Bun u BumooOpa3oBanue.

Makpossomorus. @opmbl 3BoToNMKA. HeoOGpatumocTh
3BOJIIOLIHH.

[Iporpeccupyromias creUaIn3ausl. AjanTuBHas
pajiaImsi.

Hroro o Teme 1

Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE )KU3HU HA 3e

MJI€

HayuHble runore3sl BO3BHUKHOBEHUS KU3HU HA 3eMIIe.
DopMUPOBAHNE OCHOBHBIX I'PYNIT JKUBBIX OPTaHW3MOB.

PaszBuTHe xu3HM Ha 3emIie o 9paM M IICpUuoaam.

OCHOBHBIE OTaIllbl 3BOJIIOIIUH PaCTUTCIILHOT' O u
KUBOTHOTO Mwupa. [Ipaktudeckas padora N 1. "U3yuenue
HCKOIIA€MbIX OCTAaTKOB paCTeHI/Iﬁ 1 )KUBOTHBIX B KOJIJIGKI_II/ISIX".

OCHOBHBIE CHCTEMaTHYECKHUE T'pYIIIIbI OPraHu3MOB.

IBOJIIOIUS YETIOBEKA.

JBuxyiue CHJIBI (dbakTopsI) aAHTPOIIOTCHE3a.
HacnencrBennass "3BMEHYMBOCTD U €CTECTBEHHBIN 0TOOP.

OCHOBHEBIE CTaJuHn M1 BETBH 3BOJIOIIMH YCJIOBCKA

10

YenoBeueckue pachl.

IKeKypceus "IBOJIOLMS OpraHUYeCKOro Mupa Ha 3emie"
(B €CTeCTBEHHO-HAay4HbII WM KpaeBeAUeCKUil My3eil).

Hrtoro o reme 2

5

Tema 3. OpranusmMsl U OKpY:KalLIas cpeaa

11

OKOoNOTHS Kak HayKa

Cpenpl 0OMTaHUST OPTaHU3MOB

1




12 OKOJIOrn4ecKue (baxTopsI. Knaccudukanus | 1
9KOJIOTUYECKHX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE U
aHTporioreHHbIe. JlelicTBUE DKOIOTHYECKUX (PAKTOPOB Ha
OpTraHHU3MBI.

13 AbuoTtnueckue (baxTopsI: CBET, Temneparypa, | 1
BiaxHocts. @oroneprnonusm. [IpucnocobieHns opranu3MoB K
JeHCTBUIO aONOTUYECKHX (PaKTOPOB. BHOJIOrHUYECKUE PUTMBI.

14 Jlaboparopnas pabora N 3. "Mopdomoruueckue 1
0COOEHHOCTH PACTCHHI M3 Pa3HbIX MeCT OOUTaHU".

15 JlaGopatopHast pabota N 4. "BiusHue cBeta Ha pocT U 1
pa3BUTHE YEPEHKOB KoJyeyca'.

16 buotnueckue (hakTophI. Bubt ouornueckux | 1
B3aUMOJICCTBHIA.
17 OKOJIOTUYECKUE XapaKTePUCTUKH nomysiiui. OcHOBHBIE | 1

IIOKa3aTCJ/In IMOITYJIAINH. ,HI/IHaMI/IKa YHUCJICHHOCTU IOIIYJIIIHUN
" €€ perysanus-.

18 [Tpaktnueckass pabora N 5. "[logcder mMIOTHOCTH 1
MOMYJISIUUM pa3HbIX BUJOB PACTCHHIT".

Hroro o teme 3 5 3 0

Tema 4. Coo011ecTBa M YKOJOrH4ecCKHe CHCTEMBI

19 buonieno3. Okojoruueckue CHUCTEMBblI (SKOCHUCTEMBI). 1
[IpupogHble 3KOCHUCTEMBI. AHTpPOIIOT€HHBIE JKOCHCTEMBI.
ArposkocucTeMbl. Y pOOIKOCHUCTEMBI.

20 buopasznoobpasue. 1

Yuenue B.U. Bepnanckoro o 6uocdepe.

21 KpyroBopotsl BemecTB M OHOT€OXMMHUYECKHE LIUKIIBI 1
3JIEMEHTOB (YIJIepoaa, a30Ta).

UenoBeuyecTBO B Orochepe 3emin.

22 CocymiecTBoBaHUE TIPUPOIBI 31 YeII0BEYECTBA. 1
JlocTuxkenust OMOIOTUN U OXpaHa IPUPOIBI.

Hroro o teme 4 0 0 2

23 Kontponbnas padota 1

OBILIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 13 |6 2 2

IIpomeskyTouHnas arrectanus B GopmMe KOHTPOJIbHOH padoThI
O0beM yueOHOT0 BpeMEHH, 3aTPaurBacMOr0 Ha TIPOBECHIE OIICHOYHBIX Mporenyp - 1 gac




B denepanbHBIX W pETHOHATBHBIX MPOIEAYPaX OLEHKH KayecTBa O0Opa30BaHMS HCIOIB3YETCS
nepeveHb (KoAu(pUKaTop) pacnpeieleHHbIX 0 ceMecTpaM MpoBepsieMbIX TpeOOBaHMI K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTENbHON MPOTPaMMBI CpeaHEero oOmiero oO0pa3oBaHHS W AJIEMEHTOB
coJiepKaHus 0 OMOJIOTHH.

[TpoBepsieMmble TpeOOBaHU K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTesibHOI nporpammsl (1 cemecTp)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOTrpaMMBbl CPETHEr0 00IIeT0 00pa30BaHUS
pe3ynbTaTta
1 ChopmupoBaHHOCTH 3HAaHHK O MeCT€ W POJIU OHOJOTUH B CHUCTEME

Hay4YHOTO 3HAHUSA €CTECTBCHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAyYHOM KapTHUHBI MUpPa W HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeXHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (QYHKIMOHAIBHOW TPAaMOTHOCTH YeNOBEKa I pPElIeHUs
YKU3HCHHBIX 337124

2 YMeHue packpbiBaTh COACpKaHUe OMOJOTUYECKUX TEPMUHOB U MOHSATHMN:
XKH3Hb, KJIIETKA, OpraHu3M; MeTabosn3M (0OMEH BEIECTB U NpeBpalleHHe
SHEpPruM), TOMEOCTa3 (CaMOperyJsiliys), ypOBHEBasE OpraHU3alusl KUBBIX
CHCTEM, CaMOBOCIIPOM3BEJCHHE (PEMpOAYKLHsS), HACIEICTBEHHOCTD,
HN3MCHYMBOCTb, pOCT U PA3BUTHUC

3 YMenne wuznaraTh OWOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs,
myTanuoHHas), 3akoHbl (I. Mengensa, T. Moprana, H.U. BaBunosa) u
yuyeHus (0 LEeHTpaX MHOrooOpasusi U MPOUCXOXKACHUS KYJIbTYpPHBIX
pacrenuii H.M. BaBunoBa), ompenensats IpaHUbl UX MTPUMEHUMOCTH K
JKUBBIM CHCTEMaM

4 YMeHune BIageTh METOJaMH HAay4YHOrO T[O3HaHUS B  OHMOJIOTUU
(HabOnrogeHre M OMHMCAHHWE S>KUBBIX CHUCTEM, IPOIECCOB U SBICHUIA;
OpraHu3amnysi U  TPOBEICHHE  OHOJOTUYECKOrO0  IKCIIEPUMEHTA,
BBIJIBU)KECHUE TUIIOTE3bI; BBIBICHUE 3aBUCUMOCTH MEXK/y UCCIIEyEMbIMU
BEITMYMHAMU, OOBSICHEHUE TOJIYUYEHHBIX PE3YyJIbTaTOB, MCIOJIb30BAaHHBIX
HAay4YHbIX NOHSTUH, TEOpPUW M 3aKOHOB, YMEHHE JellaTb BBIBOJBI Ha
OCHOBAHHUU MOJYYCHHBIX PE3YyJIbTATOB)




YMeHue BBIICTATh CYIIECTBEHHBbIE MPHU3HAKA BHPYCOB, KIIETOK
MPOKApUOT ¥  DYKAPUOT, OJHOKIIETOYHBIX W  MHOTOKIJIETOYHBIX
OpPTaHU3MOB; OCOOCHHOCTH TMPOIIECCOB 0OMEHA BEIIECTB M MPEBPAIICHUS
SHEPruu B KIIeTKe, (OTOCUHTE3a, IIACTHUYECKOTO M JHEPreTHIECKOTO
oOMeHa, XeMOCUHTe3a, MUTO3a, Mei03a, OTIOI0TBOPEHUSI, PA3MHOKEHUS,
WHJIMBUTYaJILHOTO PA3BUTHS OpraHu3Ma (OHTOTCHE3)

YMeHnEe IMPUMCHATH IMMOJTYYCHHBIC 3HaAHUA JJIsA 00BSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBJICHUH, I MPHUHATUS MPAKTUYECKHX
pelieHni B TIOBCEIHEBHOM KM3HU B IENIAX oOecreueHus: 0e30MacHOCTH
CBOETO 370POBbSl M 3/J0POBbS OKPY’KAIOIIMX JIOAEH, COOII0AEHUS HOPM
IPAMOTHOI'O MOBEACHUSA B OKPYXKAIOLIEH NMPHUPOJHON Cpene; MOHUMaHNE
HE00X0AUMOCTH HUCIOIB30BaHUS JOCTHKEHUNA COBPEMEHHOW OMOJIOTHUH U
OMOTEXHOJIOTHIA ISl PAIIHOHAIEHOTO TPUPOAOTIOIH30BAHHUS

YMmenue peiiatb JJICMCHTAPHBIC TCHCTUYCCKHUE 3aaa4ud Ha MOHO- U
I[I/IFI/I6pI/I,Z[HOG CKpCIIMBAHUEC, CHCIINICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I)IHOFO CKpCIIUMBAaHUA AT MMPEACKA3aAHUA HACIICAOBAHUA
IIPU3HAKOB Y OPraHnu3MOB

YMeHue BHIOTHATH J1a00paTOpHbIE U MPAKTHYECKHE padOoThl, COONIOAATH
MpaBuIa Ipu paboTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHHEM

YMeHue KpUTHYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOT0 COJIePXKAHMUS, BKIIOYAIOLIYIO ICEBJOHAYYHbIC 3HAHUS U3
paznuuHbiX HcToYHMKOB (CMMU, Hay4HO-IOMYJISpHBIE MaTepHalibl);
THUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEI0BaHMA B  OMOJIOrHH,
MEJUIMHE, OMOTEXHOJIOT MU
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YMeHue co3naBath COOCTBEHHbIE NMHCbMEHHbBIE M YCTHBIE COOOIIECHHS,
00001mmasi OMOJOrMYecKyl0 HH()OPMAILMI0 W3 HECKOJIBKMX HCTOYHHKOB,
IPaAaMOTHO MCII0JIb30BATh MOHITUITHBIN anmnapaT OHOJIOTUH

[IpoBepsiembie aneMeHThI coaepxkanust (1 cemectp)

Kon

ITpoBepsieMblii AIEMEHT COJIep>KaHus

buonorus xak HayKa

1.1

buonorus - Hayka o >xuBoi mpupone. Ponp Ouonornn B ¢dopMuUpOBaHHH
COBPEMEHHOW Hay4YHOH KapTUHBI Mupa. CUCTEeMa OMOJIOTHICCKUX HAYK

1.2

Metoapl MO3HAHUS KMBOW TPHUPOIBI (HAOIIOIEHHUE, DKCIIEPUMEHT, OIMUCAHUE,
M3MEpeHHEe, KiIaccuPukanus, MOJCIUpPOBaHUE, CTAaTUCTUYECKas 0OpaboTka
JTAHHBIX )




JKuBnIle ccTeMBI 1 X OpraHu3aus

2.1

Xusble cuctempl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosoruu. CpoiicTBa
OMOCUCTEM U WX pa3HOOOpa3ue

2.2

YpoBHU OpraHuzanuud OWOCHCTEM: MOJEKYJISIPHO-TEHETHUYECKUN, KIETOYHBIMH,
OpPraHN3MEHHBIN, TONYJISIITTOHHO-BHIOBOM, YKOCUCTEMHBIN, OMOChepHBIH

XHUMUYECKUN COCTAB M CTPOCHUE KIIETKU

3.1

XUMUYECKUN COCTaB KIETKA. XHMHUYECKHE DJIEMEHTBhI: MaKpOAJIEMEHTBHI,
MHKpO3JIEMEHTHI. Boma u wmuHepanbHble BemecrBa. DOyHKOUMH BOABI U
MHHEPAITbHBIX BEMIECTB B KIIeTKe. [Togaepkanne ocMoTHIeCcKoro OagaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHMCIOTHI - MOHOMEPHI OEJKOB.
He3zameHnMble U 3aMEHMMbIE AMHHOKHCIOTBL. AMHHOKHMCIOTHBI COCTaB.
YPOBHU CTPYKTYpHI O€IKOBOW MOJIEKYJIbI (IIEpBUYHAs], BTOPUYHASL, TPETHYHAS U
YeTBePTUYHAs CTPYKTypa). XHMHYECKHE CBoicTBa OenkoB. buosnoruueckue
¢GbyHKIUM OEIKOB.

®depMmeHTHl - Ouosiornuyeckue Karaiuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
eHTp, cybcrpatHas cnenuduyHocTh. Kodepmentsl. Buramunbl. Otanyus
(epMEHTOB OT HEOPraHMUYECKUX KaTaJIn3aTOPOB
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VYrneBoasl: MOHOCaxapusl (IJIFOK03a, pubo3a U Ae30Kcupubo3a), Jucaxapuabl
(caxapos3a, makTo3a) W mMOJUCAaXapuibl (Kpaxmall, TJIWUKOTEH, IIEJITI003a).
buonoruyeckre GyHKINHU YIIIE€BOIOB.

Jlununel:  TpUraunepuasl, crepounsl,  dochomunuasl.  ['mapodunbHo-
ruspodoOHble cBolcTBa. buonornyeckue ¢yHkuuu saunuaoB. CpaBHeHUe
YIJIEBO/IOB, OEJIKOB U JIMIUAO0B KAK HICTOYHUKOB SHEPIUU

3.4

Hyxnennoseie kucnorel: JIHK n PHK. Hykneotnael - MOHOMEpBI HYKJIEMHOBBIX
kuciotr. Crpoenne u ¢ynkumuu JHK. Crpoenne m ¢ynkumun PHK. ATO:
CTpoeHHE U (HYHKITUU

3.5

IluTonorus - Hayka o kieTke. Knerounas teopusi. MeTo1bl H3yUeHHSs KIETOK

3.6

Krnerka kxak nenoctHas xuBas cucrema. OOuye NpU3HAKU KIETOK: 3aMKHYTas
HapyxHast MeMOpaHna, monekyinsl JIHK kak reHermdeckuii ammapar, cucTema
CHHTE3a Oelka

3.7

Tunel KIETOK: 2yKapuOTHYECKast U MpoKapuoTrueckasi. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTuyeckoil  kineTku. Kiertounas crtenka Oakrtepuil. CrtpoeHue
JYKapUOTHUECKOW KIJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, KUBOTHOU U
rpHOHON KIIETKH

3.8

HOBerHOCTHHe CTPYKTYpPBI KJICTOK - KJICTOYHAA CTCHKA, I'IMKOKAJIMKC, HX




¢yskuuu. Ilnazmatnueckas memOpana, ee cBoicTBa 1 GpyHKIuH. L{uTomnasma u
ee opraHounabl. OHOMEMOpaHHBIE OPTraHOWABI KJIETKU: HIOIIIa3MaTHYecKast
cerb (OIIC), ammapar ['onbmxku, au3ocombl. [lonyaBTOHOMHBIE OpPTaHOMIBI
KJIETKH: MHTOXOHJPHH, TUIACTH/BL. [IpOMCX0XKIeHNEe MUTOXOHIPUN U TUTACTH/I.
Bunsl nnactua. HememMOpaHHBIE OpraHoOMJIbI KJIETKU: PUOOCOMBI, KJIETOUYHBIH
HEHTP, PECHUYKH, KTYTHKH. DYHKIINN OPTraHOMIOB KJICTKU. BrirroueHus

3.9

SAnpo - perynsTopHblii 1HeHTp KkieTkd. CTpoeHHe siapa: sepHas 00o0JiouKa,
KapHoIlIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

)KH?»HGI[CHTCJ'ILHOCTB KIJIICTKU

4.1

OOmeH BemecTB, WM MeTa00IM3M. ACCUMUIAIUS (IJIaCTUYECKUA OOMEH) U
JTUCCUMUIISIINSA (SHEPTeTHYECKU OOMEH) - JB€ CTOPOHBI €IMHOTO TpoIecca
MeTtabonu3ma. Tumbl oOMeHa BEemIeCcTB: aBTOTPOGHBIN U reTepoTpodHbId. Ponb
(dhepMEeHTOB B 0OMEHE BEIIECTB M MPEBPANICHUH YHEPTHUHU B KICTKE

4.2

®dotocunte3. CBeToBas u TeMHOBas ¢a3bl PorocuHTe3a. Peakumu doTocunresa.
DddextuBHOCT, (hoTOCHHTE3a. 3HaYeHHE (POTOCHHTE3a IJI KU3HU Ha 3emiie.
Brmusaue ycnmoBuwit cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI TIOBBIMICHUS €TI0
MPOIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

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

4.3

DHepreTudeckuii oOMeH B KieTKe. PacrienyieHue BeEIIecTB, BBIICICHHE U
aKKyMYyJINDOBaHME DSHEPrUM B KIETKe. OTamnbl HSHEPreTHYecKoro oOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucinopoaHoe okucieHue, WU KIETOUYHOE
nbeixanue. DPGhEeKTHBHOCTh YDHEPTreTHIECKOT0 0OMEeHa

4.4

Peakuun wmarpuuHoro cuHte3a. [enernueckas wuHdopmamus u JHK.
Peanuzanus renetnueckoil mHpopmanuu B KieTke. ['eHeTHUecKuit KOox U ero
cBoiicTBa. Tpanckpumius - MaTpuunblid cuaTe3 PHK. Tpancisus - GnocuHTes
oenka. KogupoBanne aMimHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3E OeKa

4.5

Heknerounsie ¢opmbl xu3Hu - BUpYChl. Mctopust oTkpsiTusi Bupycos (/.M.
WBanoBckmii). OCOOCHHOCTH CTPOCHHS ¥ SKU3HEICSTEIHHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M UEJIOBEKAa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmMmmyHnonedpunura yenoseka (BHUY) - Bo3Oyaurens CITNda.
[IpoduiakTuka pacnpocTpaHEeHUsl BUPYCHBIX 3a00J1€BaHUI

PasmHoxeHne u HHIWNBUAYAJIbHOC PAa3BUTHC OPIraHN3MOB

5.1

Knerounslii 1mmki, WM >KU3HEHHBIM LUK KieTku. HuTepdaza u MuTO3.
[Ipoueccel, mporekaromme B wHTEpdaze. Perummkanus - peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op - KapHUOTHIIL
JlunouHeI W TaluIOWJHBIA  XPOMOCOMHBIE  HA0OpHL.  XPOMAaTHJBIL.




[utonornyeckue OCHOBbI PAa3MHOXKEHHMS M HWHAUBUAYAJIBHOIO Pa3BUTHUS
OpPraHHU3MOB.

Henenne knetku - muto3. Cragum muto3za. Ilpouecchl, mpoucxonsiive Ha
pPa3HBIX CTAAMSIX MUTO3a. BHOTOTMYECKHil CMBICTT MUTO3a

5.2

@opmBl pa3sMHOXKEHHS OPraHM3MOB: Oecrojoe W mosoBoe. Buuer Oecmosoro
pa3sMHOXEHHUsS: JIeJIeHWE HaJABOE, IOYKOBaHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3sMHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPraHU3MOB, €TI0 3HAUEHHUE JUIs CEJIEKLIUU
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[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECIOI0ro.

Metiios. Cramum wMeiio3a. [Iporeccel, NMpoWCXOASIIME HA CTAaauax Meno3a.
IloBenenne xpomocoMm B Meinoze. Kpoccunrosep. buosorndeckuil cMbici U
3Ha4YECHHE Meio3a
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I'ameTorenes - mporecc 00pa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIE
Kene3bl: CEMEHHUKHM M siMyHUKU. OOpa3oBaHUe M pa3BUTHE MOJIOBBIX KJIETOK -
ramer (CepMaro30u, SHIEeKIeTKa) - criepMaToreHe3 u oorenes. OcobeHHOCTH
CTPOEHUS SIMLEKIETOK U criepMaro3ouoB. OmnogorBopenue. Ilaprenorenes

5.5

WnpuBuayanbHoe — pa3BuTHe  (OHTOreHe3). OMOpPUOHAJIbHOE  pa3BUTHE
(ambOpurorenes). DTanbl SMOPUOHATFHOTO PA3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpysinus, opraHorenes. [locramOpronansHoe pa3BuTHE. THIIBI
MIOCTAMOPUOHAIBHOTO Pa3BUTHA: NPAMOE, HenmpsMoe (JIMYMHOYHOE). BrnusHue
CpeZibl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKICHHbIC
YpOACTBa.

Poct u pasButue pacrteHuil. OHTOreHe3 IBETKOBOI'O PpACTEHHUS: CTPOEHUE
CEeMEHH, CTAJNH PA3BUTHS

HaCHC}ICTBeHHOCTB 1 NIBMCHYMBOCTE OpIr'aHu3MOB

6.1

[Ipenmer n 3agaun reHeTHKU. VlcTopus pa3BUTHS F€HETUKH. BKIIal pOCCUICKHUX
U 3apyOeXHBIX YYEHBIX B pa3BUTUE TE€HETUKU. MeToabl TeHeTHKH
(TMOpHUIOIOTUICCKUH,  IMMTOTCHETUYCCKHH,  MOJICKYJISIPHO-TEHETUICCKHN ).
OcCHOBHBIE T€HETUYECKHE OHATHUS. | eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpeIIMBaHMI

6.2

3aKOHOMEPHOCTH HACIEeJOBaHUs NPU3HAKOB, ycTaHOBIeHHble I'. Mennenem.
MonoruOpuaHoe CKpeluBaHue. 3akoH eAMHOOOpa3usi THOPHIOB TEPBOTO
nokosieHus. [IpaBuiao AOMUHUpPOBaHHA. 3aKOH pacUICIUIEHUS IMPU3HAKOB.
I'umote3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurnbpuaHoe ckpermyBaHue. 3aKOH HE3aBUCHMOTO HACJEI0BaHUS MPU3HAKOB.
[{uToreHeTueCcKre OCHOBBI AUTMOPUIHOTO CKpEUIMBaHUS. AHaIU3UPYIOIIee
ckpemyBanue. lcnonp3oBaHuMe — aHAJM3HUPYIOMIETO  CKPEUIMBAaHUS  JJIs
OTpeiesICHNUs] TEHOTHIIA 0COON

6.3

CHCHJ’IGHHOC HACJICJOBAHUC ITPHU3HAKOB. Pa6ota T. MopraHa N0 CHCINICHHOMY
HacJICAOBaHHUIO T'CHOB. HapyIHeHHe CHOCIICHHMA TI'CHOB B  PE3YJIbTATC
KpPOCCHHI'OBEpA. XpOMOCOMHaH TCOPUA HACJICACTBCHHOCTH. I'eneTnueckue




KapThl.
I'enernka mona. XpomMOCOMHOE oOmpeaesieHue mona. AyTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['oMorameTHble M rereporaMeTHble opranu3Mbl. HacnemoBanue
IIPU3HAKOB, CIHCIIJICHHEIX C ITOJIOM

6.4

N3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIEACTBEHHAsT M HACJeICTBEHHAs.
Ponmp cpenpl B HEHACHEOCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHUKA
MOANGUKAITMOHHOW HW3MEHYMBOCTH. BapWanmwoHHBIA psnx W BapuallMOHHAs
kpuBasi. Hopma peaknuu mnpusHaka. KonnuecTBeHHblE M KayeCTBEHHBIE
MIpU3HAKU ¥ WX HOpMa peaknuu. CBOMCTBA MOIH(MUKAIIMOHHON H3MEHUHBOCTH

6.5

HacnencrBeHnas, WiIM TIEHOTHIIMYECKAs, H3MEHUYMBOCTh. KoMmOuHaTHBHAas
W3MEHUYUBOCTh. Melo3 © TMOJIOBOM TMpolecc - OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHbIE. HacToTa U NpUYMHbI MyTauuil. MyTareHHbIe
(akTophl. 3aKOH TOMOJIOTHUECKHX PSIAOB B HACJICACTBEHHOW H3MEHYMBOCTH
H.M. BaBunona

6.6

I'enetuka uenoBeka. Kapuorun denoBeka. (OCHOBHbIE METOAbl TE€HETHKHU
YeJI0BeKa: reHEaJIOTHYSCKHIA, OJIM3HEILIOBEIH, IUTOTCHETHYCCKU,
OMOXMMHUYECKUN, MOJEKYIspHO-TeHeTuueckuii. COBpeMEHHOE OmpesesieHne
reHOTHUIIA: TOJJHOICHOMHOC CCKBCHHPOBAHUC, TCHOTHUIIMPOBAHUC, B TOM YHCJIC C
nomompio III[P-ananu3a. HaciencTBeHnHble 3a00jeBaHUs YEIOBEKAa: TI'€HHBIC
Oosie3Hn, 00JIE3HN C HACIEICTBEHHOW MPEAPACIIOI0KEHHOCTHIO, XPOMOCOMHEBIE
6one3nu. CoMaTudeckue W TeHepaTHBHbIE MyTaluu. [IpHHIMIBI 310pOBOTO
O6p2133 KHU3HHU, OTHUArHOCTHUKU, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUS TCHCTUYCCKUX
0ose3Heil. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBAaHNE. 3HAYEHUE MEIUIIMHCKON
I'CHCTUKHU B IPCAOTBPpAIICHUN 1 JICUCHNUHU I'CHCTUYCCKUX 3360J’ICBaHI/II71 YCJIIOBCKaA

Cenexnusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa M IIpPOLECC. 3apOXKJIEHHE CEIeKIMH M JTOMECTHUKAIMSL.
Yuenne H.M. BaBunoBa o0 1eHTpaX NPOMCXOXAECHUS M MHOrooOpasus
KyJbTYPHBIX pacTeHui. LIeHTpbl MpOUCXOKIEHHS JOMAITHUX KUBOTHBIX. CopT,
1I0pOJIa, IITaMM

7.2

CoBpeMeHHbIE METOMbI CeleKIMU. MaccoBbIii U MHIWBUIYaTbHBIA OTOOPHI B
CEJIEKIIMM pAcTeHM M KUBOTHBIX. OlEHKa sKcTepbepa. bIM3KopoACTBEHHOE
cKpenuBaHue - MHOpuaAWHT. Yucrtas nuauMs. CKpelIMBaAaHUE YHUCTHIX JIMHUH.
I'eteposuc, wnu rubpuaHas cwia. HepoacTBeHHOE CKpeluBaHue - ayTOPHUIMHT.
OtnanenHass rubpuauzanuss u ee ycnexu. VICKycCTBeHHBI MyTareHes u
MOJYyYCHUE MOJUIUIONJ0B. JlOCTHIKEHUSI CENEKIMU pAaCTEHUM, >KUBOTHBIX U
MHKPOOPTraHU3MOB

7.3

buotexHonorus kak oTpacib MNPOU3BOACTBA. ['eHHas WHXeHepus. Tallbl
co3nanusa pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
nwxeHepus.  Kiierounble  KynbTypbl. MHKPOKIOHAIbHOE  Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHME BBICOKOIPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJOTHYECKHE M dTHuYeckue npoosembl. MO - reHermuecku




| MomMuIpPOBaHHBIE OPTAHN3MEI

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMBbI 2 CEMECTP

Kon
MIPOBEPSIEMOTO
pe3yJlibTaTa

[IpoBepsiemble peaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNIbHON MPOTrpaMMBbl CpeTHEro 001Iero 0opa3zoBaHus

CdopmupoBaHHOCTh 3HaHMM O MecCT€ W pOJM OHOJOTHH B CHUCTEME
HAy4YHOTO 3HaHMS €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa M HAYYHOTO MHPOBO33pPEHUS; O
BKJIQJIe POCCUHCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE
O0uoj0ruM; (QYHKIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKa Ui pEelIeHUs
YKU3HEHHBIX 3a]a4

YMeHue pacKkpbIBaTh CoiepKaHue OMOJIOTHYECKUX TEPMUHOB U MOHSITHI:
BUJI, MOMYJSLUS, FeHO(OHMA, 3BOJIOLMUSA, JIBWXKYIIUE CHUIIBI ((PaKTOphI)
9BOJIIOLUM,  NPHUCIOCOOJIEHHOCTh  OpPraHU3MOB,  BHA000pa30OBaHMUE,
JKOJIOTMYECKHE (PaKTOpbl, SKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTHI,
pEeIyLEHThl, LENu MHUTAaHUs, SKOJOTHYecKas Iupamuaa, OHMOreoLeHO3,
ouochepa

YMeHue uznarath OMOJOTMYECKHE TEOpPUM (SBOJIIOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAast TEOPHUs SBOIOINH ), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogbimeBoro  cxoacrBa K.M. bspa, depenoBaHus — TIaBHBIX
HanpaBneHuit u myrteit sBomonnu A.H. CeBepiioBa, yuenust o 6uochepe
B.U. BepHaackoro), onpeaensarh TpaHUIlbl UX MPUMEHUMOCTH K >KHUBBIM
cucTeMaMm

YMenue BrIajeTb METOJAaMU HAy4YHOTO T[IO3HAaHHUA B  OWOJIOTHU
(HaOroficHWE W ONHMCAHHWE JKWUBBIX CHCTEM, IIPOIECCOB U SBICHUA;
OpraHm3alysi ¥  TOpoOBeJAeHHE  OWOJIOTMYECKOTO  DIKCIEPHUMEHTa,
BBIJIBI)KEHUE TUTIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIEAYEeMbIMU
BEJIMYMHAMU, OOBSCHEHUE MONYUYEHHBIX PE3yNbTaTOB, MCIOIB30BAHHBIX
Hay4YHBIX TIOHSATUW, TEOPUM M 3aKOHOB; yMEHHUE JeiaTh BBIBOABI Ha
OCHOBaHUU MOJYUYEHHBIX PE3yIHTATOB)

YMeHue BBIICIATh CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OMOJIOTHYECKHX
00BEKTOB: BUJIOB, MOIYJIALUH, TPOTYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OHMOTEOIICHO30B U YKOCHCTEM; OCOOCHHOCTH IMPOIECCOB HACIEICTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHus,
NPUCTIOCOOICHHOCTH OPraHU3MOB, JICHCTBHS SKOJIOTUYECKUX (DAKTOpOB
Ha OpPraHU3Mbl, NMEPEeHOCa BEHIECTB U IMOTOKA PHEPTUU B IKOCHCTEMAX,
AQHTPOIIOTEHHBIX ~W3MEHEHMH B JKOCHUCTEMax CBOCH MECTHOCTH,
KpPYrOBOPOTA BENIECTB M OMOTCOXUMHUIECKUX ITUKIIOB B Onocdepe




YMeHue  NpUMEHSATh  TMONYYCHHbIE  3HAHWS Uil OOBSCHEHUS
OMOJIOTUYECKUX TIPOILIECCOB U SIBICHHM, ISl TPUHATHS TPAKTUYECKUX
pelIeHni B TIOBCETHEBHOM XU3HU B IENAX oOecreueHus: 0e30MacHOCTH
CBOETO 3JI0POBBSI M 3/JI0POBBSI OKPYKAIOIINUX JIFOACH, COOJIIOJACHHS HOPM
rPaMOTHOTO TOBEICHUS B OKPYXKAIOIIEH NPUPOJHOM CpeAE; NOHUMAHUE
HEOOXOIUMOCTH HCIOJIb30BAHUS JTOCTH)KCHUN COBPEMEHHOW OHMOJI0oTHH
JUTS paIMOHAILHOTO TPUPOAOTIOIBL30BAHUS

YMeHue pemath 3JIeMEHTapHble OHOJNOTUYECKUE 3a/Jayd, COCTABIATH
CXEMBI ITepEHOCa BEIIECTB M IHEPTHUU B IKOCHCTEMaX (T[€NMU MUTAHUs)

YMeHue BBIIOTHATH J1a00paTOpHbIE U MPAKTHYECKHE paboThl, COONIOAATh
MpaBwJIa pu paboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYJIOBAHHEM

YMeHHe KpUTHYECKU OICHMBAaTh W MHTEPIPETUPOBATH HHPOPMALHUIO
OHMOJIOrMYECKOT0 COIepKaHMsI, BKIIOYAIOIIYIO IICEB/IOHAYYHbIC 3HAHUS U3
pa3nuyHbIX HMCTOYHHMKOB (CMMU, Hay4yHO-MOMYJSIpHBIE MAaTepHalibl);
paccMaTpUBaTh III00AJIbHBIE HKOJOTMYECKUEe MPOOIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH O OTHOIIEHHIO K HUM COOCTBEHHYIO MO3HUIIMIO
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YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOJIOTMYECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh NOHATUHHBIN anmnapat OMoJI0Tuu

[IpoBepsiemble 1€MEHTHI coiepKaHus (2 ceMecTp)

Kon

HpOBCpHCMHﬁ QJICMCHT COACPIKAHUS

3BOJIIOI_[I/IOHH2UI OunoJIorus

1.1

DBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBomounu. IlaneoHTomoruueckne:  Mociaen0BaTEIbHOCTD
MOSIBJICHUSI BHJIOB B IaJI€OHTOJIOIMYECKON JIETONHUCH, IMEpPeXoaHble (OPMBI.
buoreorpadudeckne: cxoactBo u paznmuune (ayH u (HIop MaTepUKOB U
OCTPOBOB. DMOPHOJOIMYECKHE: CXOACTBA M Pa3IMuusi SMOPHOHOB pPa3HBIX
BU0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I'-IeCKI/IeI T'OMOJIOTHYHBIC,
aHaJIOTUYHBIE,  PyAMMEHTApHBIE  OpraHbl,  aTaBU3Mbl.  MOJIEKYJIIPHO-
OHOXUMHYECKHE: CXOACTBO MCXaHU3MOB HACJICACTBECHHOCTH MW OCHOBHBIX
MeTa00JNYECKUX MyTel Yy BCEX OPraHU3MOB

1.2 OpomounonHass  Teopus Y. JlapBuna. IlpeAnochUIKM  BO3HHUKHOBEHMS
napBUHM3Ma. JIBMKylIMe CUibl 3BOJIOLMU BUAOB Mo [lapBuHY (M30bITOYHOE
Pa3MHOXKEHHE MTPH OTPAHUYCHHOCTH PECypCOB, HEOMPEIEICHHAS U3MEHUNBOCTD,
O0opb0Oa 3a CyIIeCTBOBAHUE, CCTECTBEHHBIN 0TOOD)

1.3 Cunrternueckas Teopus HBomonuu (CTD) M OCHOBHBIC €€ TOJOKCHHS.




MuxkposBomtorusd. [lonymsiius Kak eJMHUIA BUIa U DBOJTIOIUU

1.4

JBwxkyme cuibl (GakTopsl) IBOITIOLUMK BUAOB B Tpupoje. MyTallMOHHBIH
mpouecc ¥ KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomynsnnoHHbIE BOJHBI U Apend
reHoB. M3onsanus u murpanus. EctecTBeHHBIN 0TOOp - HaMpaBIsOmMUnd GHakTop
sBoONIUUA. DOPMBI €CTECTBEHHOTO O0TOOpA.

[IpucnocoOneHHOCT, OpPraHW3MOB KakK pe3ylbTaT JBoNonuu. [Ipumepsr
MpUCTIOCOOIEHUH y OpraHn3MoB. ApoMop(}o3bl ¥ UIMOAJaNTAI|H.

Bun wu  BumooOpasoBanme. Kputepuum  Buma. OcHOBHbIE  (QOPMBI
BHI000pa30BaHus: reorpaduaeckoe, YKOJOTHIECKOe

1.5

Maxkpospomtorusi.  Dopmbl  3BoMOIMM:  pUIIETHYECKas, JAUBEPreHTHasd,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTtuMocTh 3BOTIOIMU

Bo3HukHOBEHME U Pa3sBUTHC )XHU3HU HA 3emMiie

2.1

JloHay4yHbple MNpencCTaBICHUs O 3apOXKIACHUM KU3HU. HayuyHble THUNOTE3BI
BO3HUKHOBEHMsI JKM3HU Ha 3emuie: aOWOreHe3 W TMaHCIepMUsA. XHUMHUYECKas
3BOIOLHUA. OKCHEPUMEHTAIIbHOE TMOATBEPKACHUE XHUMHUYECKON 3BOIOLHUU.
Hauanpubie staner Ouonorudeckoi sBomonuu. ['unoreza PHK-mupa. [lepBreie
KJIETKH U UX 3BOJIOIMA. DOPMUPOBAHUE OCHOBHBIX I'PYIIT dKUBBIX OPTaHU3MOB

2.2

PazButue xu3Hu Ha 3emiue mo 3paM u nepuonam. Karapxei. Apxelickas u
nporepo3oickas 9pel. [lanmeo3oiickas spa W €€ NEPHOIbI: KEeMOPHICKHUIA,
OPIOBUKCKHW, CWIYPUUCKHUM, JIEBOHCKUH, KAaMEHHOYIOJIbHBIM, NEPMCKHUMU.
Me3o030¥licKkas 3pa U €€ MePHOJIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaitHo3oiickas »3pa W ee NEpHOJbl: MAJCOreHOBbIM, HEOrCHOBBIN,
AHTPONOTEHOBBIN. XapaKTEPUCTHKA KIMMaTa W TEOJIOTMYECKUX IPOILIECCOB.
OcHOBHBIE ATambl BOJIOIUU PACTUTEIHLHOTO U KUBOTHOTO MHpa. ApoMopdo3bl
y pacteHud W XUBOTHBIX. [losBI€HME, paclBET M BBIMHUPAHUE TPYMI KHUBBIX
OpraHu3MOB
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Cucrema OpraH”uv4eCcKOoro Mupa KaK OTpaXCHUC 3SBOJIFOLUH. OCHOBHBIE
CUCTCMATHYCCKHEC I'PYIIIILI OPIraHNU3MOB
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OBoronus 4enoBeka. AHTPOMOJIOrUs Kak Hayka. Pa3Butue mpenctaBieHH O
IIPOUCXOXKACHUN uesoBeka. Meroasl M3ydeHHs aHTponoreHesa. Cxoxacrea H
pasnuyus 4elloBeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHUE YEIOBEKa.
JBxyuue cuibl (pakTopsl) aHTponorenesa. HacneacTBeHHass H'3MEHUMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOmecTBeHHBIH 00pa3 KW3HW, M3TOTOBJICHUE OPYIHMA
TpyZa, MBIILIJICHUE, PEUb

2.5

OcHOBHBIE CTaguM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenslii, YenoBek mnpsaMoxomsaunui, YeoBek HeaHAepTanbCKUW, YenoBek
pa3yMHblid. Haxoqku MckomaeMbIX OCTaHKOB, BpeMs CYyILECTBOBaHUs, 001acTh
pacupocTpaHeHus, 00beM T'OJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAHs

2.6

Uenoseueckne packl. OCHOBHbBIE OOJIBIINE PAChl: €BPONEOMIHAS (€Bpa3HiiCKast),




HErpo-aBCTPaIOU IHAS (3xBaTOpHUANIbHAS), MOHTOJIOHTHAS (a3matcko-
aMepuKaHckas). UepTsl TPHUCTIOCOOJICHHOCTH TPEACTABUTENCH UYEIOBEYECKUX
pac K YyclIOBUAM cyulecTBoBaHUsA. EauHCTBO uyenoBeueckux pac. Kpurtnka
pacuzMa

Opranu3Mbl 1 OKpYKaloas cpeaa

3.1

DKoJorus Kak Hayka. 3aJaud W pas3felibl SKOJIOTHMH. MeToJbl 3KOJIOTrHYeCKHX
UCCIIeIOBaHU. DKoIorndeckoe MUpoBo33perne. Cpeapl OOUTaHHsS OPraHU3MOB:
BOJIHAsI, HA36MHO-BO3IYIITHAS, TOYBEHHAsI, BHYTPHOPTraHW3MEHHAs

3.2

Oxonornueckue  Qakrtopsl. Knaccuduxaiums IKOIOTHYECKUX  (PaKTOPOB:
abuoTuveckre, OMOTHYECKHE W aHTPONOTreHHbIE. JIeHCTBHE HSKOIOTHYECKHX
(haKTOPOB HA OPTaHN3MBI
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AOuoTtndecknue (akTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHUOAH3M.
[Ipucnocobnenust OpraHU3MOB K JEHCTBUIO aOMOTHYECKHUX  (PAKTOPOB.
buosiornueckue puTMbl

3.4

buornueckue ¢akropsl. Buabl 6MOTHYECKUX B3aUMOJIEHCTBUMN: KOHKYPEHLIUS,
XMITHUYECTBO, Mapa3suTU3M, MYTyaju3M, KOMMEHCAIu3M (Haxj1eOHHUYEeCTBO,
KBAapTHUPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HauYeHHEe OMOTHYECKUX
B3aUMOJICHCTBHM JJIsl CYIIIECTBOBAHUS OPIaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOITYJIAIHH. OcHoBHbBIC IIoKa3aTCIn
nomyJjsinuu: 4YMUCJICHHOCTb, INIOTHOCTB, POXIAAEMOCTH, CMCPTHOCTbL, IIPHUPOCT,
MUrpanusd. I[I/IHaMI/IKa YHUCJICHHOCTHU IONYJIANINH U €€ PCTYJIALNA

COO6H_IGCTB3 M OKOJOTMYCCKUEC CUCTCMBI

4.1

CoobmiecTBo OpraHusmMoB - OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUI0Basd,
MPOCTPAHCTBeHHAsA, Tpoduueckas (muimeBas). Bugsl-nomuHaHTel. CBS3M B
OUOIIEHO3E

4.2

Okosornyeckue cucreMsl (3kocucteMsl). [loHstne o006 »sKocucreMe H
ouoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: HPOIYLIEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BemlecTB U TIOTOK DJHEPIUU B
skocucreme. Tpodudeckne (MUIIEBBIE) YPOBHU SKOCHCTEMBI. [IuIieBbie enu u
ceth. OCHOBHBIE IIOKa3aTeNd  HKOCHUCTEMBbI: OMoMacca, HPOIYKIHS.
DKOJIOTUYECKHE MHUPAMUIBL: MPOAYKINHU, YUCICHHOCTH, Onomaccel. CBOHCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOpPErYJIsiysl, pazsutue. CyKueccus

4.3

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOIO WM
[IMPOKOTMCTBEHHOT'O JIeca.

AHTpOIOreHHbIE KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonornueckoe u X034HCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
buopaznooOpaszue kak QakTop ycTOWYMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOr0 pasHOOOpa3us Ha 3emiie




4.4 VYyenne B.U. Bepnanckoro o O6umocdepe. I'paHuibl, coctaB U CTpyKTypa
ounocdepsl. JKuBoe BemecTBO U ero ¢yHKiuu. OcobeHHOCTH OHMOChEpHl Kak
rio0anpHOM SKOCcHCTeMbl. /[MHamMuueckoe paBHOBecMe M OOpaTHas CBSI3b B
6uochepe. KpyroBoporsl BemecTB M OMOT€OXMMHMUYECKHE IMKIIBI 3JIEMEHTOB
(yrimepona, a3ota). 30HAIBHOCTH OnMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5 UYenoBeuectBo B Omocdepe 3emiin. AHTpONOreHHble U3MEHEHUs B Ouocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.

OcHOBa palMOHANBHOTO YIpPaBJICHUS MNPUPOAHBIMU pecypcaMH M  HX
UCrosb30BaHue. JlocTHKeHHsI OMOJIOTHH U OXpaHa IPUPOIbI

YYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA30OBATEJIbBHOT' O ITPOLECCA
Aradonosa U. b. buonorus: 6a30Bbiif ypoBens: yueOnuk/ 1. b. Aragonona, A. A. Kamenckuii, B.
N. CuBormazoB. - Mocksa: [Ipocsemenue, 2024. - 272 c.: un. - (Yuebnuk CIIO). - Tekct:
HEIMOCPEIACTBCHHBIMN.



