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HOACHUMTEJIBHASA 3AIITMCKA

[Tpu pa3paboTke mporpaMMbl MO OMOJIOTUU TEOPETUYECKYIO OCHOBY JJISi ONPEAETICHUS MOJIXO0A0B K
¢dopmupoBaHUIO colepkaHUS ydueOHOro mpenMera «buonorus» cocTaBWIM: KOHIETITyalbHbIE
nosioxeHuss PI'OC COO o B3auMO0OOYCIOBICHHOCTH IICJICH, COJIEPKaHMS, PE3YJIbTaTOB OOyUCHUsS U
TpeOOBaHUIl K YPOBHIO MOJTrOTOBKM BBIMTYCKHHMKOB, MOJOXEHUS 00 OOIIMX IHensx U IPUHIHUIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
Denepanuy, a TAKKE MOJOKEHUS O cnenuduke Ononoruu, e€ 3HaueHUH B IO3HAHUH KUBOM TPUPOIBI
U o0ecreueHun CYIIECTBOBAHUS 4YelloBeueckoro ooOmiecTBa. COracHO HAa3BAaHHBIM IMOJIOXKEHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu na€T NPEICTaBICHHE O IMeNsuX, 00 oOmeid crparermu oOydeHUS,
BOCIIUTAHMUS W Pa3BUTHUSI OOYYAIOLIMXCS CPEACTBaMHU y4yeOHOro mpeamera «buonorus», ompenenser
o0s13aTeNbHOE MPEIMETHOE COJIEp’KaHue, €ro CTPYKTYpY, paclpeleleHHe IO pas3feliaM U TeMa,
PEKOMEHIyEeMYIO IOCIIeIOBATEIbHOCTh N3YUeHHs YUeOHOro Marepuana ¢ Y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO IIPOILECCa, BO3PACTHBIX OCOOCHHOCTEH
o0ydJaronmxcs.

B mporpamMMe mo OHONOTMU TakkKe YUMUTHIBAIOTCS TPEOOBAHUSA K IUIAHUPYEMbBIM JIMYHOCTHBIM,
METanpeMETHBIM M MPEAMETHBIM pe3ylbTaTaM o0y4eHHs B (POPMHPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIHHOMN IEATENIbHOCTH/ydeOHBIX IEHCTBHIA 00YUYAIOIIUXCSI [0 OCBOCHUIO COACPIKAHUS
Ouoaoruueckoro 0opazoBaHusl.

B mporpamme mno Owuonorumu (10-11 xmaccel, 0a30BbIi ypOBEHb) pEaTU30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYE€HUU OMOJIOTHH, Oiarofaps 4emy B HeW MpOCMaTpUBAETCs HAMpPaBICHHOCTH
Ha pa3BUTHE 3HAaHWHA, CBS3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
LEHHOCTHBIX OPHEHTALUUN JUYHOCTH, HKOJIOTMYECKOTO MBIIUIEHUS, NPEICTaBICHUNH O 30pOBOM
oOpa3e ®HU3HU U OEpEeKHBIM OTHOIIEHUEM K OKpyKaroled mpuponHoil cpene. Ilostomy Hapsiny c
U3y4eHHEM O00IIeONOIOTHYECKIX TEOPUl, a TAK)Ke 3HAHUM O CTPOCHUU JKUBBIX CHUCTEM Pa3HOrO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMMX B HHUX IPOIECCOB B MpOrpaMme IO OWOJIOTHH YIEJICHO
BHHUMaHUE HCIOJIb30BAaHUIO MOTYYEHHbBIX 3HAHUN B TIOBCETHEBHOM U3HU JJISl pELIEHMsI TPUKIaIHBIX
3aja4, B TOM 4ucIie: NpopUIaKTUKN HACIEeICTBEHHBIX 3a00JIeBaHUN YeJI0BEKa, MEIUKO-T€HEeTHUECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMS SKOJOTMYECKH L€]ecO00pa3HOro MOBEACHHUS B OKpY’Karolien
IPUPOJHON cCpele, AaHaJIW3a BIUSHUA XO3AWCTBEHHOW [JEATEIbHOCTH 4YEJIOBEKAa Ha COCTOSHHUE
IPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHE BHMMAHMS K NPUKIAAHON HANpaBIE€HHOCTU
yuyeObHoro mnpenmera «bHOJOTHsS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeYeHHs YCIOBHUH s
pelIeHusT OJHOM M3 aKTyaJlbHBIX 33Jay IIKOJBHOTO OHOJOrMYecKoro oOpa3oBaHUs, KOTOpas
npenmnosnaraeT (GOpMUPOBAHHE Yy OOy4aroUIMXcs CHOCOOHOCTH aJalTUpPOBAaThCsl K W3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHe cpegHero oduiero oOpa3oBaHusi 3aHUMaeT BaxkHoe MecTo. OHa obecnieunBaeT
(dopmHpoBaHue y 00yJaromuXcs NpeACTaBICHNI 0 HAyYHOM KapTHHE MHpa, PacHIMpsieT U 0000ImaeTr
3HAHUS O JKUBOM MPHUPOJE, €€ OTIIMYUTENbHBIX NMPU3HAKaX — YPOBHEBOM OpraHU3allid U 3BOJIOIUH,
co3MaéT YCJOBMS JUIsl: TO3HAHUS 3aKOHOB JKMBOM MNpupoabl, ¢GopMupoBaHus (YHKIMOHATIHHOU
IPaMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0e€30MacHOro oOpasa >KHU3HH, SKOJIOTMYECKOTO MBIIIICHHS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

bonbiioe 3HaueHrne OMOJIOTUS UMEET TakKe IS PellleHUs BOCIUTATEIbHBIX M Pa3BUBAIOLINX 3a]1a4
cpemHero oOmero oOpa3oBaHMs, COIMATU3ANNKU oOydaromuxcs. M3ydenune O6uonornu obecreurnBaeT
yciaoBUA Ui (POPMHPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX M HWH(POPMALMOHHBIX
HaBBIKOB, JCTETHUYECKOM KYJIBTYpPbI, CIIOCOOCTBYET MHTErpallud OHOJOTMYECKMX 3HAaHUH C
NPEJICTAaBICHUSMH U3 JIPYTrUX Y4eOHBIX IPEIMETOB, B YaCTHOCTH, (U3UKHU, XMMHHU U reorpaduu.
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HazpanHble MonoxeHus 0 npegHa3HaueHUH y4yeOHoro npeamera «bruosnorusy cocTaBuil OCHOBY AJIS
OTpesieNieHUs] TIOIXO0J0B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 CONEPIKaHUS, MPEICTABICHHOTO B
nporpaMme 1o OUOJIOTHH.

OTt60p comepxkanus yuebHoro npenmMera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C MO3UILIMIMA
KYJIbTYPOCOOOPA3HOTO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM 00y4arouIuecs: TOJIKHbI OCBOUTH 3HAHUS
U YMEHUs, 3HaUuMbIe JUIsl (hopMuUpOBaHUs OOIIEeH KyIbTYpbI, ONPEACISIONINE aJeKBaTHOE ITOBEICHHE
YEeJIOBeKa B OKpYXalolled NTPUPOJHOM cpene, BOCTPEOOBAHHBIE B TOBCEAHEBHOM JKU3HU U
MIPaKTUYECKON NeATEIbHOCTH.

CTpyKTypHpOBaHHE COAEpKaHUS yUeOHOro MaTepuaia B IporpaMme 1o OMOJIOTHH OCYILIECTBICHO C
y4€TOM IPUOPUTETHOTO 3HAYCHHS 3HAHUH 00 OTIIMYMTEIBHBIX OCOOCHHOCTSAX >KMBOM MPHUPOJBI, O €€
YPOBHEBOM OpraHu3ali M 3BOJIOLUU. B COOTBETCTBUM € 3TUM B CTPYKTYpE y4eOHOIo INpeaMera
«buonorus» BBIACIEHBl CIEAYIOLIME COAepKaTelabHble JUHUU: «buonorusa kak Hayka. Metojbl
HayyHOro mo3HaHus», «Kierka kak Ouojormueckas cucreman, «OpraHu3M Kak OHOIOrHYecKas
cucrema», «Cucrema W MHOrooOpa3ue OpPraHMYECKOro MHpa», «IBOJIONHS KUBOU MPHPOJBIY,
«IKOCHUCTEMBI ¥ IPUCYITUE UM 3aKOHOMEPHOCTH.

Llenb uzydenus yueOHoro npeamera «buonorus» Ha 0a30BOM ypoOBHE — OBIIaICHHE O00YYarOIIMMUCS
3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAILHOM OpraHU3allMd JKUBBIX CHUCTEM pa3HOTO paHra u
npuoOpeTeHne YMEHUM MCIIOIb30BaTh 3TH 3HAHUS N7l TPAMOTHBIX JIEMCTBUN B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMYHbBIX JKU3HEHHBIX MTPOOJIEM.

Joctrxenue nenu uzydeHus: yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 0OecrieunBaeTcs
pELICHUEM CIIEAYIOLIUX 3a1a4:

OCBOCHHME OOYYAIONIMMHUCS CHCTEMBI 3HAHUH O OHOJOTMYECKUX TEOPHSX, YYCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3axX, MpaBUIaX, CIyKAIIUX OCHOBOW IJisi (POPMHUPOBAHUS TPEACTABICHUIN O
€CTECTBEHHO-HAYYHOW KapTHMHE MHUpa, O METOJax HAy4YHOTO MO3HAHWS, CTPOCHHH, MHOTOOOPa3UH U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3AlMM, BBIAAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIIEJIOBAHUSIX B OMOJIOTHH;

CTaHOBJIEHHE Y 00y4aromuxcsi o01eil KyabTyphl, pyHKIIMOHAIBHON T'PaMOTHOCTH, pa3BUTHE YMEHUM
OOBSCHATh U OICHUBATh SIBICHHS OKPY)KAIOIIETO0 MHpa YXUBOM MPUPOJBI HA OCHOBAHWUU 3HAHUU U
OTIBITA, MOJYYECHHBIX MIPH U3YyYCHUH OUOIIOTHH;

dbopMupoBaHHEe y 00yYaromMXCs YMEHUH WIUIIOCTPUPOBATh 3HAUEHHE OMOJOTMYECKUX 3HAHUU B
MPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX MEJMIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOIOTUI;

BOCMIUTaHHE YOSKIEHHOCTM B BO3MOXKHOCTH TIO3HAHMSI YENOBEKOM JKMBOM  MPHUPOJBI,
HEOOXOUMOCTH OEpe’KHOr0 OTHOIICHHS K HeH, COONIOAEHMS 3TUYECKMX HOPM HpH MNPOBEACHUU
OMOJOTUYECKUX MCCIEI0BaHUN; OCO3HAHUE LIEHHOCTH OWOJIOrMYECKMX 3HAHWM JJi1 TOBBIIICHUS
YPOBHSI IKOJIOTMYECKON KyIbTYpHI, Ui (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;, MPUMEHEHUE
NpUOOPETEHHBIX 3HAHMM M YMEHHMH B TOBCEAHEBHOW JKMU3HHM MJIs OLEHKH TOCTEICTBUN CBOEH
NESTENIbHOCTH IO OTHOILIEHHUIO K OKpY)XKarollel cpele, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBAaHUE U
cobmoienre Mep poriIakTHKN 3a00I€BaHUN.

B cucreme cpennero obmiero odpasoBanus «buonorusy, nzydaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s13aTeNbHBIM Y4EOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MpeAMEeTHON obnactu «EcTecTBeHHO-
Hay4YHBIE TIPEIMETHI».

Jnst uzydeHus: 6uosioruu Ha 6a30BOM yPOBHE CpPEeHETO 0011ero 00pa3oBaHus OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Heneno).



COILEPKAHUE OBYYEHHUSA 10 KIIACC

Tema 1. Buosnorus kak Hayka.

buonornss kak Hayka. CBsA3b OHONOTMM C OOIIECTBEHHBIMH, TEXHHYECKHUMU U JPYTUMH
€CTeCTBEHHBIMU HayKaMu, Quiocodueld, 3TUKON, OSCTETHMKOW U mpaBoM. Ponp Ouonorun B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOIl KapTUHBI MUpa. CHcTeMa OMOJIOTUYECKUX HaYK.

Metonpl 1nO3HaHMS KMBOW MNpUPOAbl (HAONIOJEHUE, OHKCIEPUMEHT, OIMCAaHHE, W3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTnueckast padora Ne 1. «/cnonp3oBanue pa3inUYHBIX METOJOB IMPU U3YYEHHH OHOIOTMYECKUX
00BEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3AIHSA.

Kupble cuctembl (OMOCHCTEMBI) KaK NMpeAMET H3ydeHUs Ouonoruu. OTIMYuEe KUBBIX CHUCTEM OT
HEOPraHWYECKOU MPUPOJIBL.

CpoiicTBa OuocucTeM M UX pa3HOOOpa3ue. YPOBHM OpraHU3AlMM OMOCHCTEM: MOJICKYISPHBIH,
KJICTOYHBIN, TKAHEBBIM, OpraHU3MEHHBIN, MONYJIIHHOHHO-BUIOBOM, KOCHUCTEMHBIN
(OuoreoneHOTHYECKHI ), OMOC(EPHBI.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUN COCTAaB KJIETKU. XHUMUYECKUE DJIEMEHTBI: MAKPOIJIEMEHThI, MUKPOAJIEMEHThI. Boaa u
MUHEpaJIbHbIE BEILIECTBA.

OYHKIMH BOJbI U MUHEPAIbHBIX BElIECTB B KieTke. [loanep:xanne ocMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKUCIOTHI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHHMBIC AMHHOKHCIIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCITKOBOW MOJCKYJIbI
(mepBuYHas, BTOpUYHAs, TPETHUYHAs M UYETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonoruueckue GpyHKIIMN OETKOB.

®epMeHTHI — Ouonoruyeckue karaausatopbl. CTpoeHHe (epMeHTa: aKTHBHBIN LIEHTp, cyOcTpaTHas
cneuuuynocte. Kodepmentol. Burtammubl.  Otinuuns  ¢GepMEHTOB  OT  HEOPTaHUYECKHX
KaTaJIn3aToOpoB.

VYrneBoabl: MOHOCaxapuabl (TIOK03a, prdo3a U Ae30Kkchprubo03a), Aucaxapu bl (caxaposa, 1akTo3a) u
nojucaxapuabl (Kpaxmal, TIIIMKOTeH, 11eJuTio03a). bruojgornueckue GyHKIMM yriIeBoOI0B.

Jlununaer:  tpurnuuepuasl, Goconunuasl, crepouasl. [Hapo@uIbHO-TUAPOPOOHBIE CBONCTBA.
buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YTJIEBOJOB, OEIKOB M JIMIUAOB KaK MCTOYHUKOB
JHEPIUH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneoruasl — MOHOMEPBI HYKIEMHOBBIX KHCIOT. CTpoeHue
u ¢pyukiun JJHK. Crpoenne u ¢pyukiuu PHK. Buast PHK. AT®: ctpoenue u pyHKInU.

[Mutonorust — Hayka o kierke. KierouHnas Teopusi — mpuMep B3auMOJEUCTBHUS uaei U (PakToB B
Hay4YHOM ITO3HAaHUU. MeTOoIbl U3y4EHUS KIETKH.

Knetka kak nenoctHas xuBas cuctema. O01ue npu3Haky KJIETOK: 3aMKHYTas Hapy>KHasi MeMOpaHa,
moutekyibl JIHK kak renerndeckuii anmapar, cucreMa CuHTe3a Oerka.

Tunsl KJIETOK: syKapuoTHUeckas U npoxkapuoTuueckas. OCOOEHHOCTH CTPOCHUS MPOKAPUOTUYECKOM
kietku. Kiertounas crenka Oakrepuil. CTpoeHue 3ykapuoTHYecKod KIeTKH. OCHOBHBIE OTIMYHUS
pPacTUTENbHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKa, TJIUKOKAIMKC, HUX (YHKIUU.
[lna3zmatuueckass wmemOpaHa, €€ cBolictBa © (yHKiuU. [luTorurasma w e€ oOpraHoujbl.
OnnomemOpannble opranounsl kietku: JIIC, anmapar 'ombmxu, nmuzocomsl. IlomyaBTOHOMHBIE
OpraHoOuJbl KIETKU: MUTOXOHJPHH, IutacTuabl. IIporcxokieHne MHUTOXOHAPUN M IUIAcTHA. Buasl



wiactu. HememMOpaHHble OpraHou bl KJIETKU: pUOOCOMBI, KJI€TOUYHbIN LEHTpP, HEHTPHOIN, PECHUYKH,
KryTUKU. OyHKIIMY OpraHOUI0B KJIETKU. BrirtoueHus.

Snpo — perynsaTopHbslil eHTp KieTku. CTpoeHue spa: saepHas 000JI09Ka, KaproIuia3Ma, XpOMaTHH,
AIPBILIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 000pyIOBaHUE NIl MPOBEACHUS HAOIIOICHUH, U3MEpEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U OAKTEpUAIIbHBIX KIIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopnass pabora Ne 1. «M3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe
aMuUJIa3bl WIK KaTaunas3bl)y».

Jlaboparopuas padora Ne 2. «M3yueHue CTpOCHHUS KIETOK PACTCHUM, KUBOTHBIX U OAKTEpU O]
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U UX OIMCAHUEY.

Tema 4. ’KuznenesaTeJLHOCTL KJICTKH.

OOmeHn BemecTB, Wik MeTabomu3M. AccuMmwiAnus (IJIACTUYECKUA OOMEH) W JIUCCHUMMIISIHS
(sHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOTO TpoIecca MeTadoau3mMa. Poiib 3aKOHOB COXpaHEHHSI
BEILIECTB M SHEPIHH B IOHUMaHUU METa0oIM3Ma.

Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHblid. Posib GpepmMeHTOB B 0OMEHE BELIECTB U
IPEBPAILEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemMHOBasi (azbl GorocuHTe3a. Peaknum ¢orocunresa. IddexTuBHOCTH
¢dorocunTe3a. 3HaueHue GpoTocuHTE3a I )KU3HU Ha 3emiie. BiusHue ycnoBuit cpeabl Ha poTocuHTE3
U CIIOCOOBI MOBBILIEHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHHTe3. XeMOCUHTE3UPYIOLIHe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.

OHeprerudeckuii oOMeH B KieTke. Pacienenre BenecTs, BbACIEHNE U aKKYMYJIMPOBAHUE SHEPTUU
B KJETKe. OJrambl 3HepreTuueckoro oobmeHna. ['nmukonus. bpoxenue u ero Buabl. Kucimopoanoe
OKHCIICHME, WM KieToyHoe JbixaHue. OkuciurenbHoe ¢ochopunupoBanue. pHEeKTUBHOCT
HHEPreTUUECKOro ooOMeHa.

Peakuuu marpuunoro cunres3a. ['eHetnueckas mHpopmauus u JIHK. Peanusauusi reHetnueckoi
uHpOpMaLlUU B KiIeTKe. ['eHeTHYeckrii KoJ U ero cBOMCTBA. TpaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancasuus — OuocunTe3 Oenka. Otambl TpaHciasuuu. KomupoBaHue aMuHOKHCHOT. Poinb
pubocom B OMocuHTE3€E OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupycel. Mcropust otkpeitust BupycoB ([. W. VBanoBckwii).
OCOOEHHOCTH CTPOEHUs M JKU3HEHHOro IMKJIa BHpycoB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX M 4YeNlOBEeKa, BbI3bIBaeMble BHUpycamH. Bupyc ummyHoneduuura uyenoBeka (BUY) —
Bo3Oymutens CIIMa. OOpaTHas TpaHCKpumuus, peBepraza M uHTerpasa. Ilpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUI.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii MK, WK )KU3HEHHbIN UK KineTku. MHTepdaza u mutos. IIporeccsl, nporekaromnye B
unTepdaze. Permkanus — peakus matpuuHoro cuare3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN
HaObop — KkapuoTun. JIUMJIOMAHBIN W TalJOUIHBIA XPOMOCOMHBIE HAOOpbl. XPOMAaTHIBI.
[uTonornueckne OCHOBBI Pa3MHOKEHUS U MHIMBUIyaJIbHOTO PA3BUTHSI OPraHU3MOB.

Jenenne knerku — Muto3. Craguu Murtosa. [Ipoueccel, npoucxoasmuye Ha pa3HbIX CTAAUSIX MHUTO3A.
buonornyeckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecrojoe U mojoBoe. Buibl 6ecrooro pa3sMHOKEHHUS: JIeIeHUe
Ha/IBOE, MOYKOBAHUE OJIHO- MU MHOTOKJETOUYHBIX, CIIOPOOOpa3OBaHHE, BETETATUBHOE PAa3MHOXKEHHE.
HckyccTBeHHOE KJIOHUPOBAaHUE OPTraHU3MOB, €0 3HAUYEHUE JUISl CEJIEKLIUU.



[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cranuu meitosa. [Iporeccsl, npoucxoasdime Ha cTaausx Menosa. [loBenenne XxpoMocoMm B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — npoiecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [10/I0BBIE JKene3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHHE U Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u[, SHMIEeKIeTKa) —
cnepmaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOEHHUs  SUIEKIETOK ©  CIIEPMATO30UIIOB.
OmnonorBopenue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). Taribl
SMOPHUOHAIBHOTO Pa3BUTHUSI Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJsilus, OpPraHOTEHE3.
[ToctamOpuoHansHOe paszBuTHE. TUIBI TOCTIMOPHMOHAIBHOTO PAa3BUTHUS: MPSMOE, HEMPsSMOe
(TmumHOYHOE). BrmsHME cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIMOCOOHBIC BBI3HIBATH
BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuU PA3BUTHSL.

Tema 6. HaciieicTBEHHOCTb M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenver u 3amaum reHeTUKH. VIcTOpus pa3BUTHS T€HETHKHU. POJIb IUTOIIOTMHM W SMOPHOJIOTHH B
CTaHOBJICHUHU TeHEeTUKU. Bkian poccuiickux U 3apyOexHBIX yYEHBIX B pa3BUTHE F€HETHKU. MeTombl
TeHETUKU (TMOPUIONOTUYECKHM, LMTOI€HETUYECKHM, MOJIEKYyIsIpHO-TeHeTudeckuii). (OCHOBHBIE
TeHEeTUYEeCKUE MOHATHSA. [ eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HAacJIeJJOBaHMsI NPU3HAKOB, ycTaHoBJeHHble [. Mennenem. MonorubpuaHoe
CKpellMBaHHue. 3aKOH eIWHO0-00pazus THOPHIOB IMEPBOro IMOKoyeHUsA. [IpaBuUiIO AOMUHUPOBAHUA.
3aKoH paclleIyIeHus IPU3HAKOB. ['nnore3a unctorsl ramet. [1ogHOE U HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuHoe CKpenuBaHue. 3aKOH HE3aBHCHMOTO HAClIeJIOBaHHS MPHU3HAKOB. LluToreHeTnyeckue
OCHOBBI ~ JUTHOPUIHOTO  CKpeIIMBaHUsA.  AHalu3upymooliee ckpemmBaHue. VMcnonb3oBanue
AQHATM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeTICHHsI TEHOTHUIIA OCOOH.

CuernneHHoe HacieqoBanue npuHakoB. Pabora T. Moprana o cuernjieHHOMY HacleOBaHUIO T€HOB.
Hapymenune cuensienusi reHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIECTBEHHOCTHU. [ eHeTuuecKue KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeAeleHHe IMoia. AyTOCOMbI U TOJIOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporameTHbeie opranu3Mel. HacieqoBanrue Npu3HAKOB, CLETNIEHHBIX C ITOJIOM.

N3MeHunBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAas W HacieACTBeHHas. Posb cpenbl B
HEHACJICJACTBEHHOM  M3MEHUYMBOCTU.  XapakTePUCTUKA  MOAU(DUKAIMOHHON  M3MEHUYMBOCTH.
Bapuanvonsslii psn v BapuanvoHHas KpuBas. Hopma peaknuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKAIMOHHON U3MEHYMBOCTH.

HacnencTBennas, uiam reHOTUIUYECKasi, M3MEHUYUBOCTh. KoMOMHATHBHAs M3MEHYUBOCTh. Meio3 u
MOJIOBOM TPOIIECC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAs W3MEHYUBOCTD.
Knaccudukanus wmyranuii: reHHbIE, XPOMOCOMHBIC, T€HOMHbIE. YacToTa M MPHUYMHBI MYTallUu.
Myrtarennsie (QakToppl. 3aKOH TOMOJOTHYECKHX pPSIOB B HacieICTBeHHOW u3MeHunBoctd H. U.
Basuiiosa.

BresinepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuorun denoBeka. (OCHOBHbIE METOABl TE€HETHKHM  YEJIOBEKa:
reHeaoTHYeCKUi, OM3HEIIOBBIN, IIUTOTC€HETUIECKII, OMOXUMUYECKUH, MOJIEKYIISIPHO-TEeHETUIECKHI.
CoBpeEMEHHOE ONpEAEICHNE TEHOTHUIIA: MOJHON€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
gucine ¢ momombio [II[P-amanm3a. HacnmencrBenHple 3a0ojieBaHUs dYeloBeKa: TEHHBIC OOJE3HH,
00JIe3HN C HACIIEJCTBEHHOW MPEeapacloioKEHHOCThIO, XPOMOCOMHBIE Oose3Hu. CoMaTudeckue u
reHepaTuBHbICe MyTaruu. CTBOJOBBIE KIETKU. [IpUHIMIBI 370pOBOrO 00pasa >KU3HU, JUATHOCTHUKH,
NPOPMIAKTUKA W JICUCHUS TEHETHYECKUX Oosie3HeH. MenuKo-TeHeTUYecKoe KOHCYJIbTHPOBAHUE.
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3HaueHue MEAMIMHCKOW TeHETHKU B MPEJOTBPAICHWHM W JIEYeHHH TeHETHYecKUX 3a0oyieBaHUMN
YeJI0BeKa.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

JlaGopatopnass pabGora Ne 6. «M3ydeHne MOAU(MUKAIMOHHOW W3MEHYMBOCTH, ITOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIus Kak HayKa M Ipouecc. 3apokIeHHe ceNeKIuu 1 noMmectukanus. Yuenue H. Y. Basuiosa o
HEHTpax MPOUCXOXKIEHUS U MHOrooOpasus KyJlIbTYpHBIX pacTeHuil. LleHTpbl HpoucXoXkaAeHUs
JIOMAIIHUX )KUBOTHBIX. COPT, NOpPO/A, LITAMM.

CoBpeMeHHBIE METO/IbI CeNeKIMU. MacCOBBI U MHIMBUAYAJIbHBIH OTOOPHI B CENIEKIIUU PACTCHUN H
XKHUBOTHBIX. OLIEHKa 3KCTephepa. BIM3KOpOJACTBEHHOE CKpeluBaHUE — WHOPUAWHT. YucTas JTUHHS.
CkpeuBanue 4MCThIX NuHUM. ['ereposuc, wnm rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE —
ayropunuur. OtganénHas rubpunuzanus U e ycnexu. VCKycCTBeHHBI MyTareHe3 M IOJIydeHHE
HOJUIUIONAOB. JIOCTHKEHUS CENEKIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTexHonorus kak orpacib Ipou3BoACTBa. ['eHHas nHX)eHepus. DTambl CO3JaHus] pEKOMOMHAHTHOM
JHK wu  Tpancrennbix  opranu3MoB. KierouHnas  uHxkeHepus. KieTouHble  KyJIbTypbl.
MuUKpoOKIOHaIbHOE pa3MHOXKEHUE pacTeHui. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U dTHYecKue npodnembl. MO — renernuecku
MO (HUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpauu:

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

Tabmuubl U cxembl: Kapta «LIeHTpBI MPOUCXOXKICHUS U MHOT000pasusi KyJIbTYypHBIX PacTECHHID»,
«ITopoapl AOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OTmaan€HHas rulOpuan3anus»,
«Pabotsl akanemuka M. ®@. UBanoBay, «llonmumnonnusy», «O0beKThl OMOTEXHOIOTUNY, «KiIeTouHbIe
KYJbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKU ILUIOJI0B M KOPHEILIONOB JAUKUX (POPM M KYJIbTYpHBIX COPTOB pacTEHH,
rep6apuii «CenbCKOX035HCTBEHHbIE PACTEHUS».
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Tema 1. DBosOIMOHHAs OHOJIOTHS.

[TpennocbuIKu BO3HUKHOBEHMS SBOJIIOIIMOHHOM TEOpPUHU. DBOJIOLMOHHAS TEOpPUS M €€ MECTO B
6uosoruu. BnusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CupnerenbcTBa HBotonuK. IlaneoHTonornueckue: MOCIENOBATENIbHOCTh MOSBICHUS BHIOB B
NaJIEOHTOJIOTUYECKON JIETONUCH, Nepexo/Hble (opMbl. buoreorpaduueckue: cX0ACTBO U pasiuyune
dayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA UM  pa3iMyusl SMOPHOHOB pa3HBIX BHUJOB  IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHBIE, PYIUMEHTAPHBIE OpPTaHbl, aTaBU3MBbI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJICTBO ~ MEXaHU3MOB  HACJEACTBEHHOCTM M  OCHOBHBIX
MeTaboNIMYeCcKUX MyTeil y BceX OpraHu3MOB.

OomonnonHas teopus Y. Jlapsuna. [Ipenochliku BOSHUKHOBEHHS apBUHU3MA. JIBHIKYIIHE CUIIBI
9BOMIOIMHK BHUJOB 1O JlapBuHy (M30BITOUHOE pPAa3sMHOXKEHHE TPH OrPAaHMYEHHOCTH PECYpPCOB,
HeomnpenenEHHas N3MEHIMBOCTh, 00ph0a 3a CYIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTI) u e€ oCHOBHBIE TIOJTIOKEHUSI.

MuxposBotorust. [Tomynsus kak eTuHUIIAa BUAA U SBOJIIOLIUH.

JBwxynme cuibl  (GakTopbl) SBOMIONMKA  BHJIOB B IpHpoxe. MyTalMOHHBIA Ipolece |
KOMOWHATHBHAS U3MEHUYMBOCTG. [loNyIISIIMOHHbIE BOJIHEBI U ipeiid reHoB. M30msamust 1 Murpanusi.



EcrecTBennsbIit 0T00p — Hampasstomui GakTop aBomoIH. @OpPMBI €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3ysibTaT dBoytouud. I[IpuMepsl mpucnocoOneHuit y
Opranu3MoB. ApoMop(O3bl ¥ UIAHO-aJANTAILIUH.

Bun u BugoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (GOpMBI BHI000pa30BaHUs: reorpapuieckoe,
3KOJIOTUYECKOE.

MakposBomtoriusi.  Popmbl  3BOTIONMM:  (pudeTHYecKas,  JAMBEPreHTHas,  KOHBEpreHTHas,
napamiensHas. HeoGpaTuMocTh 3BOIOLNH.

[IpoucxoxaeHne OT HecHeUaIN3UpPOBaHHBIX HpenkoB. [Iporpeccupyromas crnenuain3anus.
AJlanTvBHAs paguanus.

JlabopaTopHble 1 IpaKkTHYeCKHE PadOThI:

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

JlaboparopHas pabora Ne 2. «Omnucanue TpHUCIOCOOICHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTrO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuHble TPECTABICHUS O 3apOKICHUM >KU3HU. HaydHble TMIIOTE3bl BOSHUKHOBEHUS KU3HU Ha
3emie: abuoreHe3 M maHcmepMus. XUMHUYECKas HBOJIONMS. AOHMOTEHHBIH CHHTE3 OPraHUYeCKHX
BEILIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3SBOJIOLMH.
Hauanpnpie stanel 6monornyeckoit sBomonnu. ['nmoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IpOTOKJIETKH. I[lepBbie kieTku M uX 3Bojtouusd. PopMupoBaHue
OCHOBHBIX I'PYII )KMBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emiie 1o 3paM u nepuogam. Karapxeil. Apxeickas U MpOTEpO30MCKasl 3pBI.
[Taneosoiickass 3pa u e TeEpUOABI: KEMOPHICKUH, OPMAOBHUKCKUH, CHIYpUHCKHNA, JICBOHCKHIH,
KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o30licKas 3pa U €€ EPUOobl: TPUACOBBIN, FOPCKUN, METOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuka KiIuMaTa W TEO0JIOTMYeCKHUX TrpoiueccoB. (OCHOBHBIE ATambl  3BOJIIOLUU
PacCTUTENBLHOTO M >KMUBOTHOTO MHpa. Apomop¢o3bl Yy pacTeHuild u *KUBOTHbIX. [losiBieHMe, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)k€HUe 3BOJIOLMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

OBojiIOIMS 4elnoBeKa. AHTPONOJOTUS Kak Hayka. Pa3BUTue MNpeAcTaBIeHUN O MPOUCXOXKICHUU
yenoBeka. MeTonbl u3ydeHHs aHTpororeHe3a. (CXoAcTBa M pas3iMuus YEIOBEKAa W KUBOTHBIX.
CucremaTnueckoe MOJ0KEHUE YEIOBEKa.

JBuxymue cuibl ((paxkTopsl) aHTponorenesa. HaciencTBeHHass M3MEHUHMBOCTh U €CTECTBEHHBIM
ot0op. OO1IeCcTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJIEHUE OPYAUM TPyZa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJMU W BETBH JBOJIIOIMU YEJIOBEKAa: aBCTpajoNnuTeKku, YemoBek ymensblid, YenoBek
NPAMOXOJALIMK, YelloBeK HeaHaepTalbCKuid, YenoBek pa3zyMHbId. HaXxoaku MCKOIaeMbIX OCTaTKOB,
BpeMsI CYIIECTBOBAHUs, 00JIaCTh pacpoCcTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

YenoBeueckne pacbkl. (OCHOBHBIE OOJNBIIME pachkl: €BpomeoujHas (eBpa3uiickas), Herpo-
aBCTpaJIOU IHAs (’xBaTOpHANBHAS), MOHTOJIOMIHAS (a3maTcko-aMepHuKaHCKas). Ueptsl
IpUCIOCOOICHHOCTH TPEACTABUTENCH YEeIOBEUECKUX pac K YCJIOBHSM CYIECTBOBaHUS. EIMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.

OKOJIOTHSl KaK HayKa. 3aJaud M pa3fenbl SKOJOTMH. METOIbl 3KOJOTMYECKUX HCCIIEeI0BAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OuTaHUs! OPraHU3MOB: BOJIHASI, HA3E€MHO-BO3/1YIIIHAs, TOUBEHHAs, BHYTPHOPTaHU3MEHHAs.



Oxonorudeckue axropsl. Kiaccudukarms 3xonornaeckux HakTopoB: abUOTHYECKHE, OMOTHYECKUE
U aHTpOTOTreHHbIe. [[eficTBIE IKOTOrn4YecKuX (PakTOpOB HA OPTaHU3MBI.

AlGuotnueckue (QakTOphl: CBET, TEeMIleparypa, BIaXHOCTh. Dotomepuoamsm. [IpucnocobneHus
OpPraHU3MOB K JIEUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue daktopsl. Buabsl OMOTHYECKMX B3aMMOICHCTBHI: KOHKYPEHILIHS, XHIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HAXJICOHMYECTBO). AMEHcanu3M, HeUTpanu3M. 3HauyeHHUE OHOTUYECKHX B3aUMOJICHCTBUN IS
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Nomynsuuu. OCHOBHBIE MOKAa3aTENU MOMYJSILIUKU: YUCICHHOCTD,
IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaIHs. /IMHAMUKA YHCICHHOCTH TMOMYJISALUU U
€€ peryJsnus.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnas pabora Ne 3. «Mopdosoruyeckue OCOOCHHOCTH pPAcTeHHUH W3 pasHBIX MECT
oOUTAHUSY.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMb.

CooOmiectBo opranu3MoB — OuoineHo3. CTpykTypbl OWOIIEHO3a: BHAOBasi, MPOCTPAHCTBEHHA,
Tpouueckas (nuieas). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckne cucteMbl  (9kocuctemsl). [loHsTme 00 9KocucTeMe ©  OHOTEOIEHO3E.
OyYHKIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYIIEHTBI, KOHCYMEHTHI, PeayleHThl. KpyroBopor
BEIIECTB U MOTOK SHEPruu B 3KkocucreMe. Tpoduueckue (MuIeBbie) ypOBHU 3KocucTeMbl. [lumessie
nenu u ceru. OCHOBHBIE IIOKa3aTeId »SKOCHUCTEMBbI: Ouomacca, NPOAYKIHUA. IKOJIOTHMYECKUe
NUPAMUJIBL:  TPOAYKLHH, YHCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHCTEM:  YCTOWYHMBOCTb,
camoperyssiuus, pazsurue. Cykuieccus..

[IpuponHble  3KOCHUCTEMBI.  JKOCHUCTEMBI 03€p M  peK. OKOCHUCTeMa XBOMHOTO  WJIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YpOodKOocucTeMbl.  buomormueckoe
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpa3zue kak Qakrtop ycroiiumBocTH 3KocucTteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnaackoro o Ouocdepe. I'panuinbl, coctaB u cTpykTypa Ouocdepsl. XKupoe
BemecTBO U ero ¢pyHkuuu. OcodeHHocTH Ouocdepsl Kak Mo0anbHOM IKOCHCTEMBI. J(MHamMudeckoe
paBHOBecHEe U 00paTHas CBs3b B OHocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMHYECKHE LUKIBI 3JIEMEHTOB (yriiepojia, a3oTa). 30HAIbHOCTh
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emnu. AHTponoreHHble u3MeHeHuss B Ouocdepe. [mobanbHBIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHue Mmpupoabl U dyenoBeyecTBa. CoxpaHeHue OHoOpa3sHOOOpa3ust Kak OCHOBa
ycroiuuBocTd Onocdeprl. OCHOBa pPalMOHAIBHOTO YIPABICHHS IPHPOJHBIMH pecypcaMu M HX
UCIOJIb30BaHue. JlocTrkeHns: OMOJIOrUH U OXpaHa MPUPOJIBIL.

JdemoHcTpaumuu:

O6opynoBanue: MoJenb-anuikKanus «Tunuunele OWOIEHO3BI», TrepOapuii  «PacTUTenbHbIE
cooOmiecTBay, Koyuiekun «broreno3y, «Bpeantenn BaXHEHIINX CENbCKOXO3IHCTBEHHBIX KYIbTYDPY,
repOapuy M KOJJICKITUU PACTEHUH W KUBOTHBIX, MPUHAIICKAIINE K Pa3HBIM SKOJIOTHYCSCKHM TPYIIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoii @eneparuu, n300pakeHUs OXpaHIeMbIX BUAOB PACTCHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMLBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30BAHUMA

Cormacao ®I'OC COO, ycraHaBIuBarOTCS TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OOYJarOITUMUCS
POrpaMM CpeHEro 00I1ero 00pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX PE3yJIbTATOB OCBOCHHS NpeAMeETa «bHOJIOTHs» BBIAEICHBI CIEIYIOIINE
COCTaBJIAIOLIME: OCO3HAHHE O0YUYaIOIIUMUCS POCCUNCKON I'pakJaHCKOH MJEHTUYHOCTH — FOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOINPE/ACICHUI0, HATU4he MOTHBAIMUA K OOYUYCHHIO
Ouosiorny, NeJICHANPAaBICHHOE PAa3BUTHE BHYTPEHHHUX YOSKICHHU JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPAIULIMI pa3BUTUs OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTh U CLIOCOOHOCTh
00y4aroIuXxcsi pyKOBOACTBOBATHCA B CBOEH JAEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH,
OPUCYHIMMU CHUCTEME OHOJIOTHYECKOTr0 OO0pa3oBaHMs, HAJIMYUE SKOJOIMYECKOrO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTD LIEJIH U CTPOUTH )KU3HEHHBIE I1JIAHBI.

JIMuHOCTHBIE PE3YNIbTaThl OCBOCHMS IpeaMeTa «BHoJorus» AOCTUraroTcs B €IUHCTBE Y4eOHOH M
BOCIIMTATEIbHOW  JEATEJBHOCTH B COOTBETCTBUM €  TPAJAULUOHHBIMH  POCCUHCKHMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM, IPUHATHIMU B
oOuiecTBe mpaBWJIaMd M HOPMaMHu IOBEACHMS U CIOCOOCTBYIOT IIpOLecCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS M CAaMOpPAa3BUTHUSA, PA3BUTHS BHYTPEHHEW IO3MLMM JIMYHOCTH, NAaTPUOTHU3MA,
YBa)XXECHHUsI K 3aKOHY M IIPAaBONOPSIKY, 4YEJIOBEKY Tpylda M CTapuleMy IOKOJICHHMIO, B3aMMHOIO
YBa)KEHUsI, OEPEHKHOr0 OTHOLICHHUS K KYJbTYpPHOMY HAclIE€IUI0 M TPAAMLMSIM MHOTIOHAI[MOHAIBHOIO
Hapoaa Poccuiickoit @enepannn, NpUpoae U OKPYKaroIIEH cpelie.

JInuHOCTHBIE pe3yibTaThl OCBOEHUS YyueOHOro mnpeamera «buoJOrus» JOJDKHBI OTpaXkaTh
TFOTOBHOCTh M CHOCOOHOCTh OOYYarOLIMXCSl PYKOBOJCTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEH
MNO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOILIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCUMCKOr0 OOLIECTBa, PACHIMPEHUE >KU3HEHHOIO
ONbITAa W ONBITA JEATENBHOCTH B IPOLECCE pealN3alud OCHOBHBIX HAlpaBICHUN BOCIUTATEIBHOU
JESATEIIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh TPAXKJAHCKOM MO3UIIMU 00YYaIOIIErocss Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
pOCCUICKOro O0IIIeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U PABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATEIHOCTH NMPHU CO3/1aHUU YUEOHBIX MPOEKTOB, PELUICHUH
y4eOHBIX Y MO3HABATENbHBIX 3a/1a4, BHIITOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OTpeeNATh COOCTBEHHYIO MO3ULIUIO MO0 OTHOIIEHUIO K SBICHUSM COBPEMEHHON KU3HU
1 OOBSCHATH €€;

YMEHHE YUUTHIBaTh B CBOMX JEHCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aUMOAECHCTBUS JIOJEH
C pa3HbIMU YOSXKJIEHUSMU, KYJbTYPHBIMU LIEHHOCTSIMU U COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHS Y4eOHBIX, ITO3HABATENbHBIX U
UCCIIEIOBATEIbCKUX 3a/1a4, YBAXUTEIBHOTO OTHOILICHHMS K MHEHHMIO OIIOHEHTOB MPHU OOCYXIEHUU
CHOPHBIX BOIPOCOB OMOJOTMYECKOI0 COJIEPIKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS:
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c(OpPMHUPOBAHHOCTh POCCUNUCKON TpakIaHCKON HMIECHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepes, POnMHOM, TOpAOCTH 3a CBOM Kpaii, CBOXO PonnHy, CBOH S3bIK
U KYJBTYpY, IIPOLUIOE U HACTOSIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHHUE K MPUPOJHOMY HACJIEINIO U MaMSATHUKAM MPUPOJBI, JOCTHKEHUSIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJIIEHHE U pa3BUTHE OHOJOrUW,
NOHMMAaHUS 3HA4€HMsI OMOJIOTUH B [TO3HAHUM 3aKOHOB IIPUPOJIbl, B )KU3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexaE€HHOCTb, TOTOBHOCTh K CIIy:KE€HHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS,

CIIOCOOHOCTh OLICHMBAaTh CHUTYallMI0 M IPUHMMAThb OCO3HAHHBIE pEIICHUS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOILLEHHWE K CBOUM POIUTENSIM, CO3JAHUI0 CEMbHM HAa OCHOBE OCO3HAaHHOIO
MPUHSTHUS LEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOrO TBOPUECTBA,
cropTa, TpyJa, OOIIEeCTBEHHBIX OTHOIICHUI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HbIX BMJIAX HCKYCCTBA, CTPEMJICHME MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnyeckoro BocnMTaHUS, (POPMHUPOBAHUS KYJbTYPbl 3I0POBbSI W 3MOLHMOHAJIBLHOIO
Os1aronosyqus:

MOHUMaHWE W peau3alus 3J0pOBOro u 0Oe30omacHoro oOpa3a >KU3HH (30pOBOE IHUTAHUE,
COONIOZICHNE TUTHEHHYECKUX TPaBHI U HOPM, cOaJaHCUPOBAHHBIA PEXHUM 3aHATHH U OTABIXA,
perynspHas ¢puznueckas aKTHBHOCTB), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE I[IEHHOCTH MpaBWJl HHAWBHUIYAJBHOTO U KOJUIEKTUBHOTO O€30MacHOrO IOBEJICHHUS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCIEACTBUI M HETPUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJIsI, HAPKOTHKOB,
KYpEHHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTh K AaKTHUBHOM JIEATEIbHOCTH TEXHOJOTWYECKOM U COLMAJIBbHOM HalpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IFIAHUPOBATh U CAMOCTOSITENIBHO BBITIOIHSTH TaKyIO JAESITEIbHOCTD;

MHTEpPEC K pa3iauydHbIM chepaM npodhecCHOHATbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymiei mpoeccun u peain30BbIBaTH COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA NMPOTSHKEHUHU BCEH )KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUPOJIe KaK UCTOYHHUKY KM3HU Ha 3eMJjie, OCHOBE €€
CYILLIECTBOBaHMS;

MOBBIIIEHHE YPOBHS YKOJIOTHYECKON KYJIbTYphl: TPUOOPETEHUE OMBITA TJIAHUPOBAHUS TOCTYIKOB H
OLICHKH MX BO3MO’KHBIX MOCIIEACTBUN SISl OKPYXKAIOIIeH cpebl;
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0CO3HaHME INT00AIBHOrO XapakTepa 3KOJ0rMYECKUX Mpo0sIeM U IMyTel UX pelIeHus;

CIOCOOHOCTh HMCIIONIb30BaTh NpHOOpeTaeMble NMPH HU3YYEHUH OHOJOTHMM 3HAHUS W YMEHHS IpH
pemeHnn MpoOsieM, CBS3aHHBIX C PALMOHAIBHBIM TPUPOIONOIB30BAHUEM (COOMIOEHUE TMPaBUII
IIOBEJICHUS B NPHUPOJIE, HAIIPABICHHBIX HAa COXPaHEHUE PAaBHOBECHS B HKOCUCTEMAaxX, OXpaHy BHUJOB,
JKOCHUCTEM, Onochepsl);

AKTHUBHOE HENPUATUE [EHUCTBHUM, NPUHOCAIIUX BpEA OKPYXKAKOIIEH NPUPOAHOU Cpele, yMEeHue
IIPOrHO3MPOBATh HEOJIArONPUATHBIE 3KOJOTMYECKUE IMOCIEICTBUS IMPEANPUHUMAEMBIX JAECHCTBUN U
IpeOTBPALIATh UX;

HAJINYME Pa3BUTOIO SKOJIOTMYECKOIO MBILIUIEHHS, 3KOJIOIMYECKON KYJIbTYphl, OIbITA AEATEIbHOCTH
DKOJIOTMYECKON  HalpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBaTbCSI HMH B  I103HABATEIbHOM,
KOMMYHHUKAaTUBHOW M COLMAJIbHOM MPAKTUKE, TOTOBHOCTU K YYacCTHIO B IPAKTUUYECKOM N1EATEIbHOCTU
9KOJIOTMYECKOI HaIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha AMAJIOTe KYJBbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIUKYJIBTYPHOM MUDE;

COBEpPILEHCTBOBAHHUE S3bIKOBOM M YHUTATEIbCKOW KYJBTYpPbl KaK CPEJICTBA B3aUMOJIEHCTBUS MEXIY
JIOJIbMU U ITO3HAHUS MUPA;

IOHMMaHUE crenu(puKU OMOJIOTUU KaK HayKH, OCO3HAaHUA €€ poiu B (POPMUPOBAHUM PALIIOHATIBHOTO
HAY4YHOT'O MBILIUIEHHS, CO3/IJaHUM LIEJIOCTHOTO MPeJICTaBIEeHUsI 00 OKpYXaroIlleM MUpPE KaK O €MHCTBE
IOPUPOBI, YeNIOBeKa M OOIIECTBa, B MO3HAHUM HNPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHuHu MpodiieM
COXpaHEHHUsI IPUPOJAHOIO PABHOBECUS;

yOeXKIIEHHOCTh B 3HAYMMOCTH OWMOJIOTMM JJIsi COBPEMEHHOH NMBHIIM3AIUMU: OOECIIEYCHHsT HOBOTO
YPOBHSI Ppa3BUTUS MEAMLUHBI, CO3JIaHHE TIEPCIEKTUBHBIX OMOTEXHOJOTUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOJIeMbl Pa3BUTHUSA 4YEJIOBEYECTBA, IIOMCKAa IMyTeH BbIXoJa U3 II0OAIBHBIX
IKOJIOTHYECKUX Tpo0ieM u oOecreyeHus IMepexona K YCTOMYMBOMY DPa3BUTHIO, PAIlOHAIEHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTUYECKUX 3HAHMM B LIEJSX MOBBIIEHUS OOIIEH KyJIbTYpBI,
€CTeCTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOM YacTH (DYHKIMOHAIBHOM TI'paMOTHOCTH
obyJaronuxcs, GOpMHUPYEMON MPU U3yUYEHUU OUOJIOTHH;

MOHMMAHNE CYIIHOCTH METO/OB IO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJIydyaeMble 3HAHUS AJIS aHalIM3a U OOBSICHEHUS SBICHHM OKpPYKAIOIIEro MHUpa U
OPOUCXOJAIINUX B HEM M3MEHEHUH, yMEHHE JenaTb 000OCHOBAaHHbBIE 3aK/IIOUEHHS] Ha OCHOBE HAay4YHBIX
(aKkTOB ¥ UMEIOIIMXCS TaHHBIX C LIEJIBIO MTOJIyUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS JJI1 pelieHHusl mpobiieM B
peabHbBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHHWE IIEHHOCTM HAy4YyHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBJIATh IPOEKTHYIO W
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOPa30BaHMIO U CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAaHUH 10 OMOJOTUH B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMMU.

METANPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yibTaThl OCBOEHHUS yueOHOro mpenmera «buonorusy BKIIIOYAIOT: 3HAUMMBIE
uist  (OpMUPOBAHMSI MHUPOBO33PEHUSI O0YYaIOMIMXCS MEXKIUCHUILUIMHAPHBIE (MEXIIPEIMETHBIE)
oO0IIeHayYHbIE MOHATHS, OTPAXAIOIKE EeJIOCTHOCTh HAyYHON KapTUHBI MHpa U cHenu(uKy METOJI0B

IMMO3HAaHHsA, UCIIOJIBb3YCMBIX B CCTCCTBCHHBIX HAayKax (BeH_[eCTBO, SHEpPTIu:, ABJIICHUC, ITPOLICCC, CUCTEMA,
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Hay4yHBIA (pakT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIeA0BaHNE, HAaOII0IeHNE,
U3MEpEHHUe, SKCIEPUMEHT M JIpYTWX), YHUBEpcaJbHblE YydeOHBbIC MAeicTBUS (TO3HABATEIbHBIE,
KOMMYHHKATHBHBIC,  PETYJIATHBHBIE), oOecneunBaromme  ¢GopMUpOBaHHE  (YHKIIMOHATBHOU
FPaMOTHOCTH M COI[UAIIBHON KOMIETEHLIUU 00yUYaIoIuXCsl, CIOCOOHOCTh 00YUaIOIUXCsI UCII0JIb30BATh
OCBOEHHBIE MEKIUCIMUILTMHAPHbBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIC IEHCTBUS
B [I03HABATEJIbHOW U COLMAIbHON IPAKTHUKE.

MertarnpeaMeTHbIe Pe3yabTaThl OCBOCHHS MPOTPaMMbI CpeaHEero oOmero oOpa3oBaHUS JIOJKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMHM A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHS:

CaMOCTOSTENILHO (hOPMYITUPOBATH U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaJM3a, CHHTE3a,
CpaBHEHUs, Kiaccu(UKaIu, 0000IIEeH s ), paCKpbIBaTh CMBICI OMOJOTUYECKHX MOHATHH (BBIICISITH
WX XapaKTepHBIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATHSIMU );

OTIpeNeNATh IeNN JESTeIbHOCTH, 3a/1aBasi IMapaMeTpbl U KPUTEPUU HX JOCTH)KEHUS, COOTHOCHTH
pe3yNbTaThl ACSITENFHOCTH C IOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHUECKHUE OHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHHUSX, (DOPMYIHpPOBATH BHIBOJABI U
3aKJTIOYEHHUS,

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPECTBA ISl IPEICTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOLICHHIA
B H3YyYaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHMH Pa3HOTO POJA, BBIIBICHHBIX B
Pa3IUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaTheiBaTh IUIAH pELIEHUS MpoOJIeMbl C YUETOM aHalIM3a HMMEIOIIMXCS MaTepHalbHBIX H
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBLHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB IENISIM, OLICHUBATH
PUCKH TIOCIIEICTBUH 1A TETLHOCTH;

KOOPJMHHUPOBATH U BBIMOIHITH padOTy B YCIOBHSIX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUSI:

BIQJIETh HABBIKAMHU y4eOHO-HCCIEAOBATEIbCKOM W TMPOEKTHOW JEATENbHOCTH, HaBBIKAMH
paspenieHuss mpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTENIBHOMY IIOMCKY METO/I0B
pEIICHUS TPAKTUICCKHX 33]1a9, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCTIOJIB30BaTh PA3JIMYHBIE BU/IBI JACATEIBHOCTH 0 TIOJTYYSHHIO HOBOTO 3HAHMS, €0 MHTEPIIPETAIIH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHTYaIUSX, B TOM YHCIE MpPU CO3JaHHH YYEOHBIX U
COILIMATIbHBIX TPOEKTOB;

dbopMUPOBAaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHUEH, KIIFOUEBBIMHU
MOHSITHSIMH U METOJIaMU;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/1a4yll B 0Opa30BaTEIbHON NEATENLHOCTH M JKM3HEHHBIX
CUTYaIUsX;

BBISBJISITh TPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTyaJIM3MPOBATh 3aJady, BBIIIBUTATh THIIOTE3y €€
peleHus, HaXOAUTh apryMEHTHI Ul J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH, 3a/aBaTh MapaMeTphl U
KPUTEPUU PELICHHUS;

AHAIM3UPOBATh TOJIYUCHHBIE B XOJI€ PEIICHUs 3aJaud Pe3yJIbTaThl, KPUTHUUYECKU OIICHUBATh HUX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;
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JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYIIECTBIISITh  IICJICHANIPABIICHHBIM TMOWCK TIEpEeHOCa CPEeICTB W CHOCOOOB  ACHCTBHS B
po(hecCHOHATLHYIO CPey;

YMETb [IEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC HJCH, MpEAjaraTh OPUTHHAIBHBIC MOAXOJbI M PEHICHUS, CTAaBUTh MPOOJIEMbI H
3a/1a4u, JOMYCKAIOIUE AIbTePHATUBHBIC PEIIICHHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HMCTOUYHHUKAX HH(pOpMAIUHU (TEKCTe y4eOHOro mocoOus, HaydHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHIECKUX CIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHANM3UPOBATh HHPOPMAIIHIO PA3IMYHBIX BHJIOB U (OPM MPEICTABICHHS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

bopMyIUpOBaTh 3aMpPOCHl U MPUMEHSATH PA3IUYHbIE METOJIBI MPU MOUCKE U OTOOpE OMOIOTUYECKOM
uH(pOpMaIMK, HEOOXOUMOM JIJIsl BBITIOJIHCHUS yU4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  KCIOJB30BAaHUS  HMH(DOPMANMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOUpaTh ONTUMAJIbHYIO (OpPMY MpEACTaBICHUS OUOIOTHYECKOM HH(POpMAIUH
(cxembl, TpaduKH, JUArPAMMBI, TAOJIHIIBI, PUCYHKH H JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBa MpH paboTe ¢ OMONIOTHYECKON HH(OpMAIIHCH:
OPUMEHATh XUMHUYECKHe, (QU3NYecKue MW MaTeMaTUYecKue 3HAKU U CHUMBOJIBI, (OPMYIIBL,
ab0peBuaTypy, HOMEHKJIATYPY, UCIIOJIb30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJIIMYECKUE CPENICTBA
HaTJISTHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHHUS W 3aIUThl WH(pOpMammu, WHHOPMAIMOHHONW OE30MaCHOCTH
JUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMHM e CTBUSIMU:

1) obmenmue:

OCYIIECTBIISATh KOMMYHUKAIIMA BO BceX cdepax KW3HU, aKTUBHO YYacTBOBAaTh B JUAJIOTE WIIH
JTUCKYCCUM TIO CYIIECTBY OOCY»XJaeMoil TeMbl (YMEHHUE 3a/laBaTh BOIMPOCHI, BHICKA3BIBATH CYXKIEHUS
OTHOCUTENIbHO BBHITIONHEHHs TpeajaraeMoil 3ajqaud, YYHUTHIBATh HHTEPECHl M COIJIACOBAaHHOCTH
MO3UIUH IPYTUX YYACTHUKOB JIMAJIOTA W JUCKYCCHH);

pacrno3HaBaTh HeEBepOaTbHBIC CpEJCTBA OOINEHUS, I[MOHUMATh 3HAUYCHUE COIMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyalllii, yMeTh CMsrdaTh KOH(MIUKTHI U BECTH
MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMUA CIIOCOOaMU OOIICHHSI W B3aWMOJCHUCTBHS, TOHUMATh HAMEPEHUS JPYTUX
JIOJICH, TPOSIBJIATH YBAXKHTEIHLHOEC OTHOIIEHHE K COOSCeHHMKY W B KOPpEeKTHOW (dopme
dbopMyITUpPOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHIYAILHON pabOTHI MPU pEIICHUH
OnoJoru4eckod mpoOsieMbl, OOOCHOBBIBATH HEOOXOAWMOCTh TMPUMEHEHHUS TPYIIOBBIX (OpM
B3aMMOJICHCTBUSI IPU PEIICHUH YUeOHOU 3a/1auH;

BBIOMpATh TEMATUKY U METOJIBI COBMECTHBIX JICUCTBUMN C yU4ETOM OOITUX HHTEPECOB U BO3MOXKHOCTEH
KQXKI0T0 WICHA KOJIJICKTUBA;

MPUHUMATH 1€ COBMECTHOM JIeATeThbHOCTH, OPTaHU30BhIBATh U KOOPAMHHUPOBATH JEUCTBUS IO €€
JMOCTHKEHHUIO: COCTaBJIATh IUIAH JIEHCTBUHM, paclpeleNiarTh poiu ¢ y4€TOM MHEHUH YYaCTHHUKOB,
00CYXXIaTh pPe3yIbTaThl COBMECTHOM PabOTHI;
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OLICHMBAaTh KayeCTBO CBOETO BKJaJa M KaXKJIOTO yYaCTHHKAa KOMAaHIbl B OOIIMH pe3yibTaTr Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJyiarath HOBbIE MPOEKTHI, OLIEHUBATh UJCH C MO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOM
3HaYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEJACHHE B PA3JNIMYHBIX CHUTYallUsX, MPOSBIAThH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OBgilajieHHe YHUBEPCAJBHBIMHU PEryJSTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM M UX PEHICHUS B KMU3HEHHBIX U
y4eOHBIX CHUTYalLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUH 1I€JIEBBIC i CMBICJIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSX
U TIOCTYTIKaX M0 OTHOILIEHUIO K )KUBOU MPHUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATEIbHYIO JESTENbHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U
(dopmynHupoBaTh COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIIbHON I TEIBHOCTH U )KU3HEHHBIX CUTYAILIHAX;

CaMOCTOSITENIFHO COCTABIIATh IUTAH pEIIeHUs NpoOJeMbl ¢ YYETOM HMMEIOUIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacmmMpATh paMKi y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PELICHHE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOU 3PYIUIMHN B Pa3HBIX O0JIACTAX 3HAHUH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBCHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE
pe3yNIbTaTOB LIETISM;

BJIAJICTh HAaBBHIKAMH II03HABATEIILHOW pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUH U
MBICIUTENBHBIX TPOIECCOB, UX PE3Yy/IbTaTOB U OCHOBAHWM, MCIIOJIL30BATh MPHEMBI PeQIIEKCUU IS
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PEICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

NPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMUMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUP C TIO3UITUH JPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJIbTATHI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM YPOBHE BKIIFOUAIOT
cnenuduaeckue ayisa yaeobnoro npeamera «buosorusy HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUIN
M0 OCBOCHHIO, MHTEPIPETAMK U MPeoOpa30BaHHMIO 3HAHWM, BUIBI JACSITEIBHOCTH IO TOTYyYEHHUIO
HOBOTO 3HAaHUS U MPUMEHEHUIO 3HAHWA B Pa3jMUYHBIX YYEOHBIX CHUTYAIMsIX, & TaKKe B pPealbHBIX
JKU3HEHHBIX CHUTYaIlUsiX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mpenMeTHbIE pe3yabTaThl
MIPEICTABJICHBI IO TOAaM OOyUEHHSI.

[IpenmeTHble pe3yabTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» 6 10 knacce IOMKHBI
OTpaXkaTh:
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c(OPMHUPOBAHHOCTb 3HAHUM O MECTe U PO OMOJOIMM B CHCTEME HAayYHOI'O 3HAHMs €CTECTBEHHBIX
HayK, B (OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJAE POCCHUHCKUX U 3apyOeKHbIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OWOJIOTHH,
(YHKLIMOHAIBHON IPaMOTHOCTH Y€JI0BEKa JIJIs pEIICHUs )KU3HEHHbIX 3a/1ay;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOIOIMYECKHX TEPMUHOB U MOHSTUMN: XKHU3Hb, KJIETKA, OPraHU3M,
MeTaboan3M (0OOMEH BEIECTB W IMpEBpallleHHe PHEPTUU), TOMEOCTa3 (CaMOperyisius), YpoBHEBas
OpraHM3alusl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEACHHE (PENpPOAYKLHS), HACJIEICTBEHHOCTb,
WU3MEHYUBOCTb, POCT U Pa3BUTHUE;

yYMEHUE u3jaraTb OMOJOrMYecKHe TeOpUHu (KIETOYHas, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHasl
JI0rMa MOJIEKYJISIpHO# Omosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u y4denus (o
[EHTpaxX MHOT000pa3us M MPOHMCXOXAEHUS KyIbTypHBIX pactenuwii H. . BaBuiosa), onpenensith
I'PaHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaIeTh METOJaMM HAy4YHOIO I103HaHMsA B OMOJOrMM: HAONIOJEHHE U ONMCAHUE MKHUBBIX
CHCTEM, TIIpPOLIECCOB U SBICHWH, OpPraHU3allUsl M TPOBEJACHHE OHMOJIOTMYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMH BEITHYMHAMH, OOBSICHEHUE
IIOJIyYEHHBIX PE3YJbTAaTOB, MCIIOIb30BAaHHBIX HAYYHBIX IIOHATUN, TEOPUH U 3aKOHOB, YMEHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3Yy/IbTATOB;

YMEHHME BBIICNATh CYLIECTBEHHbIE NPHU3HAKW BHUPYCOB, KIETOK NPOKAPUOT U IYKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH TIIPOILIECCOB: OOMEHA BEIIECTB U
IpEBpalliCHUs] SHEPrUU B KieTKe, (POTOCHMHTE3a, IJIACTUYECKOIO U SHEpreTHYeckoro ooOMeHa,
XEMOCHHTE3a, MHTO033a, MEH03a, OIUIOJOTBOPEHMS, PAa3MHOXKEHHUS, HWHAMBHIYAJIBHOTO pPa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHHME NPUMEHATH MOJYYEHHbIEC 3HAHUS Ul OOBSACHEHUS OMOJIOTMYECKUX IPOLECCOB U SBIICHUH,
JUIS IPUHSTUS IPAKTUYECKUX PEIeHUH B MOBCEAHEBHOM KU3HHU C LIeJbl0 o0ecnedeHns 0e30MacHOCTH
CBOETO 3JI0POBbsSI M 370POBbS OKPYKAIOLIMX JIOJEH, COOIOJEHNUsS HOPM I'pPaMOTHOIO IMOBEJIEHHs B
OKPY>KaIoIlle TMPUPOJHON cpelne, MNOHUMAHUE HEOOXOAMMOCTH HCIOIb30BAHMS JTOCTHKEHUI
COBPEMEHHOM OMOJIOruU M OMOTEXHOJIOTUH JIsl PAllMOHAIIBHOTO IPUPOIOTI0Ib30BaHMS;

yYMEHHUE pellaTh 3JeMEHTapHbleé T'€HETHYECKHE 3aJauyd Ha MOHO- U JAUTHOPHIHOE CKpELIMBaHMUE,
CIIETIJICHHOE HACJIEJOBAHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JUIS MpEICKa3aHus
HaCJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JIaDOpaTOpHbIE U MPaKTUYECKHE padoThl, cOONI0NaTh IMpaBWia Mpu padoTe C
y4eOHBIM U JJabOpaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKU OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMALIMIO OMOJIOTHYECKOTO COAEPIKaHUS,
BKJIIOUYAIOILYI0 TICEBJIOHAYYHbIE 3HAHMUA W3 PaA3IUYHBIX MCTOYHHUKOB (CpPEICTBAa MaccOBOM
uH(pOpMallii, Hay4YHO-TIONYJISPHbIE MaTepHalibl), STUYECKUE ACTIEKThl COBPEMEHHBIX MCCIIEJOBaHUN B
O6uosioruu, MeuIHe, OMOTEXHOJIOTHH;

yYMEHHUE CO37aBaTh COOCTBEHHBbIE NMHCHMEHHBIE W YCTHBIE COOOILIEHMs, 0000I1as OMOJOTHUYECKYIO
UH(}OPMAILIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaT OWoJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» ¢ 11 knacce IOMKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE€ U POJIM OMOJOrMM B CHCTEME HAyYHOI'O 3HAHHS €CTECTBEHHBIX
HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHMHBI MHpa U HAYYHOIO
MHUPOBO33PEHHUS, O BKJIAJI€ POCCHICKUX M 3apyOexHBbIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(GYHKLIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa JJIs peIlleHUs )KU3HEHHBIX 3a71ay;

YMEHHUE pacKpbIBaTh COJEpKaHHE OHMOJIOTMYECKHX TEPMHMHOB M TOHATHI: BHJ, TOMYJISALUS,
reHO(OH I, IBOIONHUSA, ABMXKYIIUE CUIBI ((DaKTOpPBI) SBOJIONHH, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
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BUJI000pa3oBaHue, SKOJIOTHUecKue (aKkTOpbl, IKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTHI, PEAYyLEHTHI,
[[ENU MUTAHUs, YKOJIOTHYeCKas MupaMua, OuoreoneHos, ouocdepa;

yMEHHUE u3jaraTb OMOJOTMYECKHE TeopuH (dBosounoHHas Teopus Y. [lapBuHa, cuHTeTHYecKas
TEOpHs IBOJIIOLIMH), 3aKOHBI M 3aKOHOMEpPHOCTH (3apozsiiieBoro cxoactsa K. M. bapa, yepenoBanus
IJIaBHBIX HampaBieHud u mnyrteid sBomoruu A. H. CeeprioBa, yuenus o Owochepe B. .
Bepnazckoro), onpeaensiTe TpaHUIIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIAJIETh METOJAaMH HAY4YHOTO IO3HaHMSA B OMOJIOTHH: HAOIIOACHWE U OIUCAHUE >KUBBIX
CUCTEM, IpOILIECCOB W SBJIGHWH, OpraHM3alus M NpPOBeJCHHE OHWOJIOrMYECKOTO HKCIEPUMEHTA,
BBI/IBIDKEHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXY MCCIEAYEMBbIMH BEIMYMHAMH, OObSICHEHUE
MOJTyYEHHBIX PE3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX TOHSATUH, TEOPUH U 3aKOHOB, YMEHHUE JENATh
BBIBOJIbI HA OCHOBAHUY TIOJYYEHHBIX PE3y/IbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHbIE MPU3HAKM CTPOCHUS OHUOJIOTHMUYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIMMA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOr€OIEHO30B U SKOCHUCTEM, OCOOCHHOCTHU
IpPOIIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,  BHJ000pa3oBaHU,
PUCIIOCOOJICHHOCTH OPTraHWU3MOB, JIEHCTBHS SKOJIOTMYECKHX (DaKTOPOB HAa OpPraHHM3MBI, TEpeHoca
BEIIECTB M IOTOKA JHEPrHMH B JKOCHUCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXHMMHUYECKUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSATH TOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOIIOTMYECKUX TMPOIECCOB U SBIICHUH,
JUTSL IPUHSATHUS MPAKTUYCCKUX PEIICHUH B MIOBCEAHCBHOW JKU3HH C IEJIbI0 00ecrieueHrs 6e30MmacHOCTH
CBOETO 3[I0POBBSI U 3J0POBbS OKPYKAIOLIUX JIIOJICH, COOMIOECHUSI HOPM I'PaMOTHOTO IMOBEICHHS B
OKpYXarollled MNpUPOJHON cpene, TNOHMMaHUE HEOOXOAUMOCTH HCIOJB30BaHUSA JOCTHIKCHUN
COBPEMEHHOM OMOJIOTHH /ISl pallHOHAIEHOTO TPUPOAONIOIB30BAHNUS;

YMEHHUE pelIaTh dJIEMEHTapHbIe OMOJOTHYECKUE 3a/1aud, COCTABIIATH CXEMBbl NEPEHOCa BEIIECTB U
SHEPruu B KOocHUcTeMax (I[ENH MUTaHus);

YMEHHE BBINOJHATH JIaDOpaTOpHBIE U MPaKTUYECKHe paboThl, COONMI0NATh MpaBmiia Mpu paboTe C
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTUYCCKU OIEHWBATh W WHTEPIIPETHPOBATh HH(POPMAIHIO OMOJIOTHYECKOTO COJCPIKAHUS,
BKIIIOUAIOIIYI0 TICEBJIOHAY4YHBbIE 3HAHUA W3 Pa3NUYHBIX HMCTOYHHUKOB (CPEICTBA MacCOBOH
uH(pOpMallMK, HAyYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TI00aIbHBIE HSKOJIOTHYECKHE
po0OJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH M0 OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO037]aBaTb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as OMOJOTUYECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIb30BaTh MOHATHIHBIN anmapaT OWOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

Ne Haumenosanue

n/ pa3esioB U TeM Koutpou. Jladopar.

Bcero
n MPOrpamMmbl padoTsI padoThbI

buosnorns kax

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c292

1 2
HayKa
9 JKuBnle cucTeMBI U 1
MX OpraHu3alus
XUMHUYeCKHi
3 COCTaB U CTPOCHHE 8 0,5
KIETKH
4 KusnenesrenpHOCT 6
b KJIIETKH

PasmHoxeHue n

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

5 WHUBUTyaJIbHOE 5 bubnnoreka IIOK
pa3BUTHE https://m.edso00.ru/7f41c292
OpraHu3MOB
HacnenctBeHHOCTD

6 1 U3MEHYHBOCTH 8 0,5 bubmorexa HOK

’ https://m.eds00.ru/7f41¢c292
OpraHu3MOB
Cenexknms

7 OpTaHU3MOB. 3 bubmuorexa [JOK
OCHOBBI https://m.edso00.ru/7f41¢c292
OMOTEXHOJIOTUH

bubmmoteka [IOK
8 Pesepeiioe Bpems 1 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 1
ITPOI'PAMME
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https://m.edsoo.ru/7f41c292
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11 KIIACC

N Haumenopann KoanvecTBo yacos DJIeKTPOHHBIE
" e pa3iesioB H Kontpoan (uudposbie)
n/ IIpakTuyeckue
TeM Bceero HbIC oOpa3oBaTe/ibHbIE
n padoThI
NMPorpamMmbl paGoThI pecypchl
2
BOJIFOITMOHHAS 9 0,5+0.5 bubmuorexa [JOK
Oouosiorus https://m.edsoo.ru/7f41cc74
BozauknoBenu
€ U pa3BUTHE 9 bubnmnoreka LHOK
’KU3HU HA https://m.edsoo.ru/7f41cc74
3emie
OpraHuszMmsl 1
R 5 1 bu6nuoreka [IOK
Py H https://m.edsoo.ru/7f41cc74
cpena
CooO1iecTBa u
9KOJIOTUYCCKHE 9 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
PesepBHoe 5 bubnuoreka [JOK
BpeMsl https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
34 0 2
YACOBIIO
I[TPOI'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«IIpocBernienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3nareascTBo

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. TIlaceunuk, B. B. buonorusa: O6mas ouonorus. 10—11 kmaccel : METOINYECKOE
nocobue k yueOnuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka
«buonorus. O6uias ouonorus. 10—11 knaccel. ba3oserit yposens» / B. B. laceunuk,

I'. T. IsenoB. — M.: [Ipoda, 2015. — 190, [2]

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://m.edsoo.ru/7f41c292
2. https://m.edsoo.ru/7f41cc74

3. e48777b3ee%ae247df279a2b971ab348.pdf
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