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1. PaGouyasi mporpamma no yued0Homy npeamery «buosorus»
(0a30BbIil YpOBEHD)

Pabouas nporpamma no yueOHoMy npeameTy «buomnorus» (0a30BbIi yPOBEHB)
(npenMetHass ob6nacth «EcTecTBEHHO-HAay4HbIE TMpEAMEThD») (Jalee Takke —
nporpamma, mporpamma Mo OHOJIOTHH, KypC MO OUOJOruuU, OMOJIOTHSI) pealnu3yeTcs
['ocynapcTBeHHBIM OIOKETHBIM 00pa30BaTeNbHBIM yupexkaeHuem KpacHomapckoro
Kpas «JleTckass IIKOJa-MHTEpHAT MCKYCCTB M Kas3aubed KyubTypbl uM. B.I.
3axapueHko» (ganee coorBeTcTBeHHO — [lIkona) B 10-11 kiaccax.

[Iporpamma BKJIIOYAEeT MOSCHUTENBHYIO 3alMCKY, COJAEpX)aHue OoOydeHus,
IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHHSI POTPAMMBI IO OMOJIOTHH.

[losicHuTenpHast 3amucka OTpakaeT oOOIKMe LeTd W 3aJa4yd  U3YYeHUS
OMOJIOTHH, XapaKTEPUCTHKY TMICUXOJIOTUYECKUX TMPEANOChUIOK K €€ H3YYCHHUIO
00y4arolMMUCs, MECTO B CTPYKTYpe YUEOHOIO IjIaHa, a TaKkKe MOAXOMbI K 0TOOpY
COJIEpKaHUs, K ONPEAEICHUIO IUIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanve OOy4YEHHs PACKpPBIBAET COJAEp)KATEIbHbIE JMHUU, KOTOPbIE
npeIaralTcs A 0053aTeNbHOIO U3yUeHHUsl B KaXKJIOM KJIaCCe Ha YPOBHE CPEIHErO
oO1iero oOpa3oBaHusI.

[Inanupyemble pe3ynbTaThl OCBOCHMSI MPOTPaMMBbI 10 OHMOJIOTMH BKIIIOYAIOT
JUYHOCTHBIE, METANPEAMETHbIE PE3yIbTaThl 32 BECh MEPHOJ OOydYeHHUS Ha YPOBHE
cpelnHero oduiero oOpa3oBaHMs, a TaKKe MPEAMETHBIE TOCTHXKEHHUSI 00ydaronierocs
3a KaXblil To7] 00y4YeHUs.

1.1. llosicHUTEIbHAS 3aANIMCKA

Pabouas nporpamma no o6uosioruu, peannsyemas [lIkosnoit Ha ypoBHE CpeTHETO
oOmero o00pa3oBaHMs, COCTaBJIIEHa B COOTBETCTBHUM C (enepaibHO paboueit
nporpaMMoil cpenHero obmero oOpa3zoBaHus M0 yueOHOMY npeamery «buomorusp)
(yrBepxaena B coctae DPOIl COO mpukazom MwuHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®@enepammu ot 18.05.2023 Ne 371), B Tom umcie TpeOOBaHUSIMH,
npenbsaBisieMmbiMu PI'OC COO k pe3ynbTaTaM 0OCBOCHHUS POTPAMMBI TIO OUOJIOTHH.

[Ipu pa3paboTke mNporpaMMmbl MO OUOJIOTUM TEOPETUYECKYI0 OCHOBY JIJIst
ONpeieNeHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJIEp)KaHUs Y4eOHOro MpeaMera
«buosorusi»  cocraBwiM:  KoHuenrtyaiabHele nosiokenus PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, COIepkKaHusl, pe3yJIbTaTOB 00y4eHUs! U TpeOOBaHUM
K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OOIMX IENsIX W MPUHIUIAX,
XapaKTEePU3YIOIMIMX  COBPEMEHHOE COCTOSIHUE€ CHUCTEMBI  CPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit ®Denepanuu, a Takxke IMOJIOXKEHUS O Ccrenuduke
Ouonornu, e€ 3HAUYCHWW B TO3HAHUW JKUBOW TIPUPOJIBI W  OOECIICUYCHUHU
CYILLIECTBOBAaHMs yesoBeueckoro ooOmrectBa. CorjiiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeNIeHbl OCHOBHBIE (DYHKIIMU IPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma o Gumonorun Aaé€T MpeACTaBICHUE O LENsAX, 00 00Iel cTpaTeruu
oOyueHus, BOCIIUTAHUS M Pa3BUTHA OOY4YaIOIIUXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«buonorusy, onpeaenser o0sf3aTeIbHOE MPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYPY,
pacnpeneseHue 10 paslenaM MU TeMaM, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
U3y4eHHs y4eOHOro Marepuayia ¢ Y4ETOM MEXKMPEAMETHBIX U BHYTPUIIPEAMETHBIX



CBSI3CH, JIOTUKH 00pa3oBaTEeNIbHOTO MPOIIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00y4Jarommxcs.

B mporpamme mo OGMOJOTHH TaKKe YIUTHIBAIOTCS TPeOOBaHUS K ITIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOydYeHUs B
(GbOpMUPOBaHUN OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOWU JESATEIbHOCTH/YIeOHBIX
JEHCTBUI 00YJarOIIMXCs TI0O OCBOCHHUIO COJIEP KaHUS OMOJIOTHIECKOT0 00pa30BaHUsI.

B mporpamme mo 6mosiorun 10-11 kmaccel (6a30BbI ypOBEHb), peai30BaH
OPUHLIUAI TPEEMCTBEHHOCTH B HW3YYEHMHM OHOJOTMH, Onaromapss 4eMy B HeW
IpPOCMATPUBACTCA  HAIMpPaBICHHOCTh HAa  pa3BUTHE 3HAHUW, CBA3AHHBIX C
(dbopMUpOBaHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, [IEHHOCTHBIX OPUEHTALIUN
JMYHOCTH, YKOJOTHYECKOTO MBIIUICHHUS, TPEICTaBICHUNA O 3J0POBOM 00pa3e KU3HH
1 OEpEKHBIM OTHOIIEHUEM K OKPY KaIOILIEH MPUPOJHOMN cpefe.

[TosToMy Hapsiny ¢ u3ydeHueM 00I11eOUOIOTUUECKUX TCOPUM, a TaK)Ke 3HAHUHN
O CTPOEHHUH KUBBIX CUCTEM PA3HOTO paHIa U CYUIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX MPOLIECCOB B MpPOTrpamMMe MO OHOJOTMH YAEJIEHO BHUMAaHHME HCIOJb30BAHUIO
MOJIYYCHHBIX 3HAHWW B MOBCEJHEBHOM KU3HU NJIsl PEIICHUS MPUKIATHBIX 337ad, B
TOM 4HCle: NpOMUIAKTUKH HACJICACTBEHHBIX 3a00JI€BaHUN 4YEIOBEKa, MEIUKO-
TEHETUYECKOr0 KOHCYJIbTHPOBAaHUS, 0OOCHOBAHUS 3KOJOTHUYECKH IIEIeCO00pa3HOro
NOBEJICHUSI B OKpYXKAIOIIEW NPUPOTHOM cpene, aHaiu3a BIUSHUS XO3SHCTBEHHOU
NESITEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM.

YcuneHne BHUMaHUS K TPHUKIATHOW HAMPaBICHHOCTH Y4YeOHOTO MpeamMera
«buonorus MpoaAUKTOBaHO HEOOXOAMMOCTHIO OOECTICUEHHS YCIOBUI AJIs PEIICHUs
OJTHOM W3 aKTyaJbHBIX 33Ja4 IIKOJBHOIO OHOJOTMYECKOro oOpa3oBaHHUs, KOTOpas
npeanonaraer (GOpMHUpOBaHHE y OOYYAIOIMIUXCS CIIOCOOHOCTH aNanTHUPOBATHCA K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeaHero o0Iero oopa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona o6OecneunBaeT (popMuUpoBaHHE y OOYyYAIOUUXCS MPEACTaBICHUN O Hay4YHOU
KapTUHE MHpa, pacmupsieT W o0000m@aeT 3HaHUS O IKUBOW mpupojae, e€
OTJIMYUTENBHBIX MTPU3HAKAX YPOBHEBOW OpPTraHU3AIMU U DBOJIOIHH, CO3MAET YCIOBUS
JUISI: TIO3HAHUS 3aKOHOB KWUBOW TpUPOABI, (GopMUpOBaHUS (YHKIIMOHATHLHOM
I'PaMOTHOCTH, HaBBIKOB 3JI0POBOT0 M 0€30IacHOro o0pasza *KHU3HHU, SKOJIOTHUECKOIro
MBILUICHUSI, IEHHOCTHOTO OTHOILIEHUS K )KMBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHre OMOIOTHST UMEET TaKXKe JUIsl PEUICHUSI BOCITUTATEIBHBIX U
Pa3BUBAIOIINX 3aJ]1a4 CpeHEro o0IIero 00pa3oBaHusl, COIMATU3AIUN 00yJarOITUXCSI.
N3yuyenue ounonoruu oOecrieynBaer yCIIOBUS TUTSI dbopmupoBaHus
WHTEJUICKTYalIbHbIX, ~ KOMMYHHUKAITMOHHBIX W  HWH(MOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIBTYPHI, CIIOCOOCTBYET HWHTETpali OWOJOTHYECKHX 3HAHUH C
MPECTaBICHUSIMHA U3 PYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTU, (QU3UKH, XUMHUH U
reorpadun. Ha3BaHHBIE TOJOXKEHUS O TMPEAHA3HAUYCHUU YYEOHOTO MpeaMera
«buonorus» cocTtaBuIM OCHOBY [UIsl OMNpEAENeHUs TMOIXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COJIEPKaHus, IPEJCTABICHHOTO B MPOTrpamMmMe 10 OHOJIOTHH.

Ot6op conepkanusi yuebHoro mpeamera «buonorus» Ha 06a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOoCOOOpa3HOTO IMOAXO0Na, B COOTBETCTBHHU C



KOTOPbIM 0OydYarouiuecss JOJDKHbI OCBOMTH 3HAHUSI W yMEHUS, 3HAYUMBbIE IS
dbopmupoBaHus o0LIEH KyJIbTYpbI, ONPEEISIONINe aIeKBAaTHOE MOBE/ICHUE YeTIOBEKa
B OKpYXarollei NpUpPOIHON cpejie, BOCTPeOOBAHHBIE B IMOBCEIHEBHOM >KU3HU U
MpakTU4YecKor aesTenbHOCTH. Ocoboe MEecTo B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
DJIIEMEHTBl  COJIEpKaHMUs, KOTOpbIE CIyXaT OCHOBOM 1isi  (GOpMHpPOBAHUSA
MIPE/ICTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUpPa U IIEHHOCTHBIX
OpUEHTAlMAX  JIMYHOCTH, CIHOCOOCTBYIOUIMX TyMaHHW3allMd  OHOJOTUYECKOTO
oOpa3oBaHMUs.

CTpyKTypHupOBaHUE COAEpKaHUS Y4E€OHOro Marepuaia B MpPOrpaMMme IO
OMOJIOTMM  OCYILIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUA 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX JKMBOW MPUPOJBI, O €€ YpOBHEBOW OpraHu3alud U
HBOJIIOLMU. B COOTBETCTBUUM € 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJICHBI CIEAYIOIINE COJiepKaTelibHble JTUHUU: «buonorua xak Hayka. Mertozsl
Hay4yHOTro TMo3HaHus», «Kierka kak Ouonoruueckas cuctema», «OpraHusM Kak
Oouonornyeckas cuctema», «CucreMa M MHOrooOpazue OpPraHHUYEeCKOro MHUPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

lens wu3ywyenuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OBJIaJIcHHE  OOy4YaloImMUMHCS  3HAHUSMH O  CTPYKTYpHO-(YHKIIMOHAJIHHOM
OpraHu3alliy >KUBBIX CUCTEM PAa3HOTO paHra ¥ MPUOOpPETEHUE YMEHUHN HCIIOIh30BaTh
OTU 3HAHUS JJIsi TPAMOTHBIX JEHCTBUM B OTHOIICHUH OOBEKTOB YKMBOW MPUPOJIBI U
pelIeHUs Pa3IMYHbIX )KU3HEHHBIX MPOOJIEM.

JocTikeHre 1enu u3ydeHusi yuyeOHoro mnpeamera «buornorus» Ha 06azoBoM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMbl 3HAHUM O OWOJOTMYECKUX TEOpUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIOTE3aX, MpaBUjIaxX, CIYXalluX OCHOBOM
Uist (OpMUPOBAaHMS MPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTHUHE MHpa, O
METOJlaX HAyYyHOTo MO3HAHMs, CTPOEHUH, MHOTOOOpa3MH U OCOOEHHOCTAX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIIAIOLIUXCS OTKPBITUSIX U COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre Yy OOYYaIONIMXCS TIO3HABATEIBHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalu3a JaHHBIX O MYyTSIX pa3BUTUS B
OMONOTMM HAYYHBIX B3TJISA0B, UACH W TOAXOJOB K H3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydamommxcsd oOmeldl KyiabTypbl, (GYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTUE YMEHUU OOBACHATHh M OLICHUBAThH SBICHUS OKPYKAIOIIETO
MHUpa KUBOW MPUPOJIbI HA OCHOBAHWUHW 3HAHUU W OMbITA, OJYYEHHBIX NMPU W3YyUYCHUU
Oonosoruu;

dbopMupoBaHue Yy OOYyYaloOIIUXCS YMEHUH WIUTIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIbHOCTH YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA,

BOCHHUTaHHE YOEXAEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM HKHBOU
MPUPOBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS] K HEW, COOIOJECHUS ITHUYECCKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;



OCO3HAHWE IIEHHOCTH OWOJOTUYCCKUX 3HAHWK IS TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEAHEBHOM >KU3HU IS
OLICHKH TOCJEACTBUIM CBOEU NEATEIBHOCTH O OTHOLICHHUIO K OKPYKAIOLIEH Cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE M COOJIIOJIEHUE Mep MPOQPUIAKTUKA
3a00s1eBaHUM.

B cootBercTtBUM ¢ ®I'OC COO 6mosorus sBisieTcss 0053aTeIbHBIM IPEAMETOM
Ha YpOBHE CPEAHEr0 00IIero 00pa3oBaHuUs.

OO6miee 9nMCIO 9acoB, OTBOAMMBIX y4eOHBIM IaHOM IIIKOJBI AJIS M3ydeHHS
OHOJIOrMY Ha YPOBHE CpeAHEro o01ero oopazoBanus, coctaBiseT 68 yacos 3a 2 rojaa
oOyuenus, o 34 yaca B 10 u 11 kmaccax (1 yac B Henento).

2. ConepixaHue 00yyeHus

2.1. Copnep:xkanue o0yyenus B 10 kiacce.

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HaykKaMu, (uimocodueil, TUKOWU, ICTETUKOW U TPABOM.
Ponb O6uonoruu B GopMHpPOBaHUM COBPEMEHHON HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meronapl MO3HAHUS KUBOW MPUPOJIbI (HAOIIOJACHHUE, IKCIIEPUMEHT, OMUCAHUE,
u3MepeHue, Kiaccudukaiys, MoJAeIMpOBaHUE, CTAaTUCTHYECKasi 00paboTKa TaHHBIX).

JleMoHCTpauuu:

[Toptpetst: Y. lapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon nu ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHble U IpPaKTUUYECKUE PabOTHI:

[Ipaktuueckass pabora Ne 1. «Vcmosb3oBaHHE pa3IUYHBIX METOAOB IPHU
M3YyYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. )KuBble cUCTEMBI U KX OPTaHU3ALINSL.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust ouosoruu. OtTanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa 6WOCHCTEM M MX pa3HOOOpazue. YPOBHU OpPTraHU3AIUUA OMOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIMA, TKAaHEBBIM, OPraHU3MEHHBIN, MOMYJISIHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHIECKUH ), OMOCHEPHBI.

JlemoHCcTpanumu:

Tabmuiel U cxeMbl: « OCHOBHBIE NMPU3HAKKU KU3HUY», «YPOBHH OpraHU3alUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: mojaesb MmoJiekybl JIHK.

Tema 3. XuMHUECKU COCTAB U CTPOECHUE KIIETKH.

XUMUYECKHM COCTAaB KIETKU. XHMHUYECKHE DBJIEMEHTBI: MAaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpabHbIE BEIECTBA.

@OyHKIMM BOABI WM MHUHEpPaJIbHBIX BeWECTB B KieTke. llognepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crtpoeHue OeiaKOB. AMHHOKHCIOTHI MOHOMEpPHI OEJIKOB.
HezaMeHnmble U 3aMEHHUMbIE aMHUHOKHCIOTHL. AMHHOKHUCIOTHBIM COCTaB. YPOBHHU



CTPYKTYpbl ~ O€JIKOBOW  MOJEKyJIbl (MEpBUYHAS, BTOPUYHAS, TPETHUYHAS U
4eTBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOICTBa OeinKkoB. buonornueckue pyHkunu
OEJIKOB.

®depMeHTHl OHONOrHueckue KaranusaTopbl. CTpoeHue (epMmMeHTa: aKTUBHBIN
HeHTp, cyoOctpaTHas crneuupuyHocts. Kodepmentsl. Butamuusl.  Otianuuns
(epMEHTOB OT HEOPTraHUYECKUX KAaTAJIM3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TIH0K03a, pud03a U Je30Kcupr003a), Aucaxapusl
(caxaposa, JlakTo3a) MW MOJUCAaXapuabl (Kpaxmayi, TIJIMKOT€H, IIEJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel:  Tpurnuuepunbl,  Qgochomunuasl, crepouasl. [mapodunsHO-
ruapo¢doOHbIe cBoMcTBa. buonornyeckue GpyHkuuu aunuaoB. CpaBHEHUE YTIEBOOB,
OEJIKOB M TUIIUIO0B KaK HICTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl MOHOMEPBI HYKIEUHOBBIX
kucinot. Ctpoenue u pynkuun JIHK. Ctpoenue u dynknuun PHK. Buast PHK. AT®:
CTpoeHue U QyHKIIHH.

IMuronorus Hayka o kierke. Kiierounass Teopusi Nmpumep B3auMOACHCTBUS
uzel u (akToB B HAYYHOM MMO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas »uBas cucrema. OO1ue Npu3Haky KIETOK: 3aMKHYTast
HapyxHast MemOpaHa, mojekyibl JIHK kak renernueckuil anmapar, cucremMa CUHTE3a
Oenka.

Tunel KIETOK: »yKapHOTHYeCKas U mpokapuoTuueckas. OcoOeHHOCTH
CTpPOEHHUs TPOKaApHUOTUYECKOM KieTku. Kierounas creHka Oaktrepuil. CTpoeHue
AYKapHOTUYECKON KJIeTKH. OCHOBHBIE OTINYHS PACTUTENbHOM, Y)KUBOTHOW U TPUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphl KJIETOK KIJIETOYHas CTE€HKa, TJIMKOKAJIHMKC, HX
¢bynkuuu. Ilnasmatuueckass memOpana, €€ cBoiicTBa W pyHkimu. [{utomnasma u eé
opraHousibl. OmgHomemOpanHbie opraHouasl kietku: OIIC, ammapar ['ombmxu,
an30combl.  [IoyaBTOHOMHBIE OpPraHOMABI KIETKH: MHUTOXOHIPHUM, IUIACTH]IBIL.
[Ipoucxoxknenne MUTOXOHApWA W TutacTuia. Buael mnactua. HememOpaHHBIC
OpPraHOUIbI KJIETKU: PUOOCOMBI, KJICTOYHBINA LIEHTP, LIEHTPUOIHN, PECHUYKH, KTYTUKH.
OyHKIMHA OPraHOUJIOB KJIETKU. Brirrouenus.

Snpo perynaropHbsiii 1HeHTp KieTku. CTpoeHue sipa: siaepHas o000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBILIKO. XPOMOCOMBI.

TpaHcOpT BEIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

HuarpamMmsl: «PacnpeneneHue XuMUYECKUX 2JIEMEHTOB B HEKUBOU IPUPOJIEY,
«Pacnpenenenne XUMMYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIE».

Tabmumsr u cxemsl: «llepuoguueckast TaOnuIla XUMHUYECKUX HIIEMEHTOBY,
«CTpoenne MoJieKynbl BoAbl», «buocuntes Oenka», «CTpoeHHE MOJIEKYIbI O€lIKay,
«Ctpoenne ¢epmentay, «Hyknennossie kucinotsl. JJTHK», «Ctpoenue Monekybl
AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKW», «CTpPOEHHE MKUBOTHOM KIETKW»,



«CTpoeHue pacTUTENbHOU KJIETKH», «CTpOeHHE NPOKAPUOTHUUYECKOM KIIETKWY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHHME [IJIsi MPOBEICHMUS
HAOJIOCHUM, W3MEPEHHM, HKCIIEPUMEHTOB, MUKPOINpENnapaThl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHbIe U MPAKTUYECKUE pabOTHI:

JlabopatopHass pabora Ne 1. «M3ydyeHue KaTaaIUTUUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHass paGota Ne 2. «/3ydeHuwe CTpOEHHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepuUi IMOJ, MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEraparax u ux
OTIMCAHUE.

Tema 4. JKuzHeneaTenbHOCTh KIECTKHU.

OOMeH BemiecTB, WKW MeTa00aM3M. AcCCUMWIALMS (TIaCTUYECKU OOMEH) U
JTUCCUMUJIISIIUS  (SHEPreTUYeCKrii O0OMEH) JBE CTOPOHBI EIMHOr0 Ipoliecca
Merabonu3ma. Pollb 3aKOHOB COXpaHEHHsI BEUIECTB U DHEPrUM B IOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeliecTB: aBTOTPOGHBIN U TeTepoTpodHbIii. Poibs dhepmMeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TemHoBas (a3el  ¢doTocuHTe3a. Peakuuu
dborocunTe3a. DhPekTHBHOCTH oTOCHHTE3a. 3HAUeHUE (DOTOCHUHTE3a JJIs KU3HHU Ha
3emie. BimsHue ycioBuil cpenbl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIMICHUS €r0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIue OakTepuu. 3HAYEHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KkieTke. PacuierieHue BeEIIeCTB, BbIJCICHUE U
aKKyMYJINPOBAaHUE SHEPIUU B KJIETKE. DTallbl SHEPreTUYECKOro ooMeHa. [ muKomus.
bpoxenue u ero Buubl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakumm Marpuunoro cuHTe3a. I'eHermyeckas wuHpopmanus u JHK.
Peanuzanms renernueckod wuH(oOpManuu B KIETKE. ['©@HETUYECKM KOI U €ro
cBoiicTBa. Tpanckpunius Mmarpuunsiii cuate3 PHK. Tpancnsamnus 6uocunrtes Oenka.
Oranbl TpaHcisiuu. KoaupoBanue aMuHOKHCIOT. Pons pubGocom B OuoOCHHTE3E
Oernka.

Heknerounsie ¢opmbl xu3Hu BUpychl. Mctopust oTkpeiTust Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOTO IIMKJIAa  BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >)KUBOTHBIX U Y€JIOBEKA, BHI3bIBAEMbIC BUPYCAMM.
Bupyc wummynonedpunura uenoBeka (BHUY) BozOymurens CIIMJla. OOpatnas
TpaHCKpUIIKs, peBepTa3a u uuTerpasa. [lpodunakruka pacnpocTpaHeHus] BUPYCHBIX
3a00s1eBaHUM.

JlemoHCTpauuu:

IToptpetsr: H. K. Konsnos, /I. . Banosckui, K. A. Tumupsses.

Tabmunpel u cxembl: «Tunbl nuTanus», «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTnueckuii oOMeny», «Xmopormiact», «PDotocuHTe3», «Ctpoenne JIHK»,



«CtpoeHnre u QyHKIIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHUecKuil Koy,
«Bupyco», «baktepuodarn», «CtpoeHue M xku3HeHHbIM 1ukn Bupyca CIIN]a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynosanue: monenu-anmiukauun «Yasoenue JHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKEHUE U MHIMBUAYAIBHOE PA3BUTHE OPTAHU3MOB.

Krerounslii 1HUKJ, WM JKU3HEHHBIA UK KiIeTKU. MHTepdaza u MuUTO3.
[Ipomeccel, mpoTekaromue B nHTepdasze. Permmkarms peakius MaTpUIHOTO CHHTE3a
JHK. Crtpoenne xpomocoMm. XpOMOCOMHBIA HaOOp KapuoTum. JWIMIOWTHBIA U
TatuIONIHBIA  XpOMOCOMHBIC HAOOphL. Xpomatuabl. [[AToNOrMYEeCKHE OCHOBBI
Pa3MHOXKEHUS U UHJIUBUAYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenne xmerkn muto3. Craaum mwurosa. Ilpoueccel, mpoucxondiiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKU aromnTo3.

DopMbI pa3MHOXKEHHSI OpraHU3MOB: Oecrionioe U MosioBoe. Bumbl 6ecrnonoro
Pa3MHOXKEHUA: JIEICHHE HAJIBOE, I[IOYKOBAaHUE OJIHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BETreTaTUBHOE pa3MHOXKeHHe. M CKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun wmeiio3a. Ilpouecchl, MpoucXonsiiye Ha CTaauax Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. brosiornueckuii CMbICT U 3HAYEHUE
Meno3a.

["amerorenes mporiecc oOpa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [100BBIC
JKEJe3bl: CEMEHHUKU M UYHUKUA. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KIJIETOK ramMeT
(cmepmaTto3ou, SMIEKIIeTKa) criepMaroreHe3 U oBoreHe3. OCOOEHHOCTU CTPOCHUS
ANLEKIETOK U ciepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). Jranbl AMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOieHne, TracTpyisius, opraHoreHes. [locTamOproHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO PA3BUTHUS: TIPSMOE, HEMpsiMoe (TMUnHOYHOE). BiusiHue cpeapl
Ha Pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKIEHHBIC YPOICTRA.

Poct u pasButue pactenuii. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoHcTpanuu:

Tabmuupr u  cxeMbl: «@DOpMbI pa3MHOXKEHHUSI OPraHu3MoB», «JIBoiiHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereratnBHOoe pa3MHOXKEHUE
pactenuity, «Jlenenue kietku 0akTepuity, « CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue
XxpomMocoMbl», «Kierounsli nmki», «Pemmukanus [IHK», «Mwuto3», «Mehos»,
«IIpssmoe n Henpsmoe pa3BuTue», «['aMeTroreHe3 y MIEKONMUTAIOMINX U YEJIOBEKaAY,
«OCHOBHBIE CTAJIMA OHTOTCHE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrniepMaTo30uabl
MJICKOITUTAIOWIETOY, «SIHIeKneTka miekonuTaromero», «Kapuokunes B KieTkax
KOpEIIIKa JyKa», MarHUTHas MoJelb-amuiKanus «Jlenenue knetku», monaens JJHK,



MoJieTIh MeTa(azHOW XPOMOCOMBI.

JlaGopaTopHbIe U IpPaKTUYECKUE PabOTHI:

JlaGoparopuass pabora Ne 3. «HaGmromeHue MHTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGoparopHass pabora Ne 4. «l3ydyeHue cCTpOeHHUS IOJOBBIX KIJIETOK Ha
FOTOBBIX MUKpOIIpPENaparaxp».

Tema 6. HacnencTBEHHOCTh M KI3MEHUMBOCTh OPTaHU3MOB.

[Ipenmer u 3anaum renetuku. Mcropus pazButus reHeTUKU. Ponb nuronoruu u
YMOPHOJIOTUN B CTAHOBIICHWU TEHETUKHU. BKag poccHiCKUX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHEC TEHETUKU. MeTOABI TCHETUKH (THOPUI0IOTHYCCKIH, IIMTOTCHETHYECKHIH,
MOJIEKYJISIpHO-TeHeTHUEeCKUil). OCHOBHBIE TE€HETHYECKHUE TMOHATHS. [ eHeTmyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIINBAHUM.

3aKOHOMEPHOCTH HAcCJIEJOBAHUS TMPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHnenem.
MoHorubpuHoe CKpelMBaHuE. 3aKOH €IuHO0-00pa3usi THUOPUIOB IEPBOTO
nokosneHud. [IpaBuino qoMuHUpoOBaHUs. 3aKOH paCIIECIUICHUs MPU3HAKOB. ['nroresa
yuCTOTHI raMeT. [1oHOE 1 HenoHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpenBanie. 3aKOH HE3aBUCUMOTO HACIIEIOBAaHUS MPU3HAKOB.
[{uToreneTuyeckre OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
CKpeluBanue. Vcronp30BaHne aHaIM3UPYIOLIETO CKPEIIMBAHUS JUISI OINPEICIICHUS
TeHOTHUIIa OCOOHU.

CuermieHHoe HacnenoBaHue npu3HakoB. Padora T. MopraHna no ciemnjieHHOMY
HAaCJICIOBAaHUIO TeHOB. HapylieHre cueryieHusi reHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTHI.

I'enetnka mona. XpoMOCOMHOE OMpeAeiaeHue mnosia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble M TreTeporaMeTHble oOpranu3mMmbl. HacinenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MenunBOCTh. BUIbI M3MEHUMBOCTHU: HEHACIIEACTBEHHAs UM HACJECICTBECHHAS.
Pome  cpensl B HEHACIEICTBEHHOM  W3MEHYHUBOCTHU. XapakTepucTuka
MOIU(DUKAIIMOHHOW M3MEHUYMBOCTH. BapwalmoHHBIN psj W BapuallMOHHAS KpHBas.
Hopwma peakiun npusHaka. KonnuecTBEeHHbIE M KQUECTBEHHBIE PU3HAKA U UX HOpMaA
peakiun. CBoMCTBAa MOIUPUKATTMOHHOW H3MEHYUBOCTH.

HacnenctBennasi, wiM TEeHOTUNIMYECKAs, W3MEHYMBOCTh. KomOuHaTtuBHas
W3MEHYMBOCTh. Mei03 U MOJ0BOM MPOIIECC OCHOBA KOMOMHATHBHOW M3MEHYHBOCTH.
MyTtanyonHass u3MeHUMBOCTh. Kiaccudukamuss MyTaluid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa M mHOpUYMHBI MyTanuid. MyrtareHHble (QakTopbl. 3aKoH
TOMOJIOTMUYECKUX PAIOB B HacCIeNCTBEHHOW n3MeHunBoctu H. Y. BaBuioga.

BuesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YyeJIOBEKA: I'e€HeaJOrnuyecKui, OJIM3HEIOBBIN, IIUTOICHETHYCCKHI, OMOXMMHYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TEHOTHIIA:
MOJJHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHME, B TOM YHUCJIE C IMOMOILIBIO
[1I1P-ananu3a. HacnencTBeHHble 3a001€BaHUs YEIOBEKA: TCHHBIC 00JIC3HH, 00JIC3HH
Cc HACJIEICTBEHHOM MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE 00Je3HMU.



CoMatnyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI
3I0pOBOTO 00pasa >KU3HH, TUArHOCTUKH, MPOMUIAKTUKU U JICYCHUS TE€HETUYECKUX
Oone3Hel. MenUKO-reHeTUYeCKOe KOHCYJIbTHUPOBAHUE. 3HAYCHUE METUIIMHCKON
TEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHCcTpanuu:

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

Tabmuupl u cxembl: « MOHOTMOPHIHOE CKPEIIMBAHUE U €T0 HUTOr€HETUYECKAs
OCHOBa», «3aKOH paCIIEIUIEHUS U €r0 LIUTOI€HETHYECKasi OCHOBa», «3aKOH YHUCTOTHI
ramer», «JlurubpugHoe ckpemmBanue», «L{uTomornyeckue OCHOBBI JUTHOPUTHOTO
CKpemuBaHus», «Meio3», «B3anumMoAencTBUE aJUIEIbHBIX T'€HOB», «I eHeTmyeckue
KapThl PAacTECHHM, XUBOTHBIX U 4YeNOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTHU
HACJICOBAaHUsI, CUEIUIEHHOIO0 C MoJOM», «KapuoTumel 4denmoBeKa W KHBOTHBIXY,
«Buapsl u3meHuMBOCTH», «MoauduKalMoHHas HW3MEHYUBOCTHY, «HacnenoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBuw», « MyTalimoHHas U3MEHUYUBOCTDY.

ObopynoBanue: MojAenU-aNIIMKauud «MOHOTHOPUAHOE CKpPELUBAHUE,
«Hemonnoe nomuHupoBaHue», «JluruOpuanoe ckpeumBanue», «llepexpécr
XpOMOCOM», MUKPOCKON M MHUKporpenapat «Jpozoduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKHU Tena), repbapuil «['opox moceBHOM».

JlabopaTopHbIe U MPAKTHUYECKUE PaOOTHI:

JlaGoparopuass pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGoparopHnas padora Ne 6. «V3ydueHue MoIUPUKAITMOHHON U3MEHUYUBOCTH,
MMOCTPOEHHUE BAPUAILMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopatopHas padora Ne 7. «AHanu3 MyTtauui y Apo30(uiabl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktnueckass pabora Ne 2. «CocTaBieHHE U aHANU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexius opraau3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka W IOpoLEcC. 3apOKJICHHUE CEJIEKUUH W JIOMECTHKAIUS.
VYuenue H. Y. BaBuiioBa 0 1ieHTpax MPOUCXOXKICHUS W MHOTOOOpa3usi KyJbTYypPHBIX
pacteHuil. LIeHTpbl NpOMCXOKAEHUS JOMAIIHUX XKUBOTHBIX. COpT, MOPOAA, ITAMM.

CoBpeMeHHbIE METOMBI CeNeKUnUu. MaccoBblii U MHIUBUAYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OlEHKa »KcTepbepa. bBIM3KOPOACTBEHHOE
cKpenBanue nHOpuauHr. Yucras nunus. CkpelmrBaHue YuCThIX JIMHUMA. ['eTeposuc,
win rudpuaHas cwia. HepoacTBeHHoe cKpeluBanue ayTOpuauHr. OTaanéHHas
rudpuau3anus u e€ ycrnexu. MIckyCcCTBEHHbIN MyTareHes v MoJy4yeHUe MOJIUILIOUI0B.
JlocTrxeHns CeNeKUnn PaCTeHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buortexHomoruss kKak oTpaciib NPOU3BOJACTBA. ['€HHAs WHYKEHEpHUs. ITallbl
co3nanus pekomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
umkeHepus. Knerounsle KynbTypbl. MUKPOKIOHAIBHOE DPa3MHOKEHHME PAaCTCHUM.
KiloHnpoBaHue  BBICOKONPOMYKTHBHBIX  CEJIbCKOXO3AWCTBEHHBIX  OpPraHU3MOB.
Okosnoruueckue u studeckue npodiembl. [MO reHeTrnuecku MOAMPHUIMPOBAHHBIC



OpTaHU3MBI.

JlemoHCcTpanuu:

IToptpersi: H. U. BaBwio, WM. B. Muuypun, I'. JI. Kapneyenko, M. O.
HBaHOB.

Tabmuupr u cxembl: kKapra «LleHTpbl MpOHCXOXKIEHHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil», «Ilopoabl nqomMamHuX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHnas rudbpuauzanus», «Padotel akagemuka M. ®. VBaHoBay,
«Ilomumnongus», «OO0BEKTBI OHOTEXHOJOrMmM», «KileTouHble KyIbTYpHl U
KJIOHUpOBaHME», « KOHCTpyHpoOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJSHKH TUIOIOB U KOPHETUIOAOB ITUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTtopHbIe U MPaKTUUECKUE PaOOTHI:

Okckypcus «OCHOBHBIE METOJIBI W JIOCTHXKEHUSI CEJEKUMUA PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIH
Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JAOOPATOPUIO arpOyHUBEPCUTETA MM HAYYHOTO
HEHTPA)».

2.2. Conep:xkanue o0yuenus B 11 kinacce.

Tema 1. DBosoIIOHHAS OUOJIOTHSL.

[Ipenmocbuikn BO3HUKHOBEHUSI HBOJIOUMOHHOW TEOPHH. OBOJIOLHMOHHAS
Teopust u €€ MecTo B Ouosiornu. BiusiHME >BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa 3BodouMU. [laneoHToONOrMYEeCKUe: MOCIEA0BATEIbHOCTh
MOSIBJICHUS BHJIOB B TMaJGOHTOJIOTUYECKOM JIETOMUCH, TMEPEXOaHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3Myusi 3MOpPUOHOB pa3HbIX BHUIOB
MO3BOHOUHBIX. CpaBHUTEIHLHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTUYHBIE,
PYJIMMEHTApHBIE OpraHbl, AaTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METabOJIMYEeCKUX TyTe y Bcex
OpPTaHU3MOB.

OpomonmonHas teopuss Y. [apBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BrKymiwie Cuiibl dBOMIONWK BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE TPU OTPAHUYEHHOCTH PECYpPCOB, HEOMNpPEAENIEHHAsT N3MEHUYHBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonun (CTD) u € 0OCHOBHBIC MMOJOKECHHUS.

MuxposBosorus. [Tomymnsiuys kak eIMHUIA BUIa U BOJIIOIUH.

JBrxymue cuibl ((hakTopbl) 3BOJIOUMM BUAOB B Mpupoje. MyTalMOHHBIN
mpoIecc ¥ KOMOMHATUBHAS U3MEHUUBOCTh. [1OMyIsIIMOHHBIE BOJIHBI U JIpeii( TeHOB.
N3omauus 1 Murpanusi.

EcrectBennbiii  orO0p  Hampapisitomuid  (akTop  ABOJOHUH.  DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPTraHU3MOB Kak pe3yJabTaT »HBOMIOIUU. [Ipumepbl
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMopd 036l U UANO-a 1A TAIUH.

Bun u  BumooOpasoBanme. Kpurepuum Buzma. OcHOBHblE  (POpMBI



BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MakposBomorusi.  @DopMbl  3BOJIIOLMM:  (UIETHYECKasi, JIUBEPreHTHas,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxaeHne OT HeCHEUUATU3UPOBAHHBIX NpeakoB. IIporpeccupyromas
crienuain3anvsa. AIanTUBHAS paJndalysl.

JlemoHCcTpanuu:

[Toptpetst: K. JIunnen, K. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emie», «3apOobIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 60pHOBI 32 CYIIECTBOBAHUEY,
«EctecTBenHbil  0TOOP», «MHOrooopasue copTroB pacreHuit», «MHorooOpasue
opo/1 YKUBOTHBIX), «ITomynsiuumy, «MyTtarmonHas U3MEHYUBOCTDHY,
«Apomopdoss», «Mamoamantaummn», «OOwWas aereHepauus», «JBUKyIIHe CHUIIbI
sBomonuny, «Kapra-cxema wmapmpyra mytemectBusi Y. [apBuna», «bopnba 3a
cyuiectBoBanue»,  «llpucnocobneHHocTs  opraHusmMoB»,  «l'eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOE BUA00OPA30BAHUEY.

ObopynoBaHMe: KOJUIEKIMS HACEKOMBIX C pPa3IMYHbIMM THIAMH OKpAaCKH,
HAOOp IJIOJOB M ceMsiH, KoJulekius «llpumepsl 3allUTHBIX NPUCHIOCOOJICHUN Yy
KUBOTHBIX», MOJelb «OCHOBHBIC HAIpPABJICHUS SBOJIOLUN», OO0bEMHAS MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoyieKuus «@POpMbI COXPaHHOCTH
MCKOIA€MBbIX JKUBOTHBIX M pacTEHU», MoJenb anruiukanus «llepexkpéct xpomocom»,
BIaXHble  mpenaparbl  «Pa3BuTMe  HacekoMoro»,  «Pa3BuTue  JISATYHIKWY,
MuKponpenapar «lpo3zodpunay (Hopma, MyTaruu (opMbl KPbUIBEB U OKPACKH TeEJa).

JlaGopatopHble U IpaKTUYECKUuEe padboTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(DOIOTUUECKOMY
KPUTEPUIO».

Jlabopatopnast padota Ne 2. «Onucanne npucrnocoOJIEHHOCTH OpraHu3Ma U e
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIE.

JloHay4YHbIE TIPEACTABICHHUS O 3apOXACHUM >KW3HW. HaydHble TUIorTesbl
BO3HMKHOBEHHUSl KU3HM Ha 3emje: abuoreHes M MaHcrepMus. XHUMHUYECKas
IBOJIIOLIMA. AOUOTEHHBIM CHHTE3 OpPraHMYECKHUX BELIECTB U3 HEOPraHWYECKHX.
DKCNEepUMEHTANIBHOE TOATBEPKACHUE XUMHUYECKOW »BoonMU. HauanbHble STambl
ouonornyeckor sBomtonuu. ['mnoresa PHK-mupa. ®@opmupoBaHue MemMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE IMPOTOKJIETKH. llepBbie KIETKM W HX 3BOJIOLMS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

PazButne xun3Hu Ha 3emie no 3paMm u nepuonaMm. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas dspa U €€ MNEpPUOJbl: KEMOPHUHCKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUHU.

Me3so30¥cKas 3pa ¥ €€ NepUOabl: TPHACOBBIM, IOPCKUM, METTOBOM.

KaiiHo3olickas »3pa u €€ mnepuoAbl: NAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMara U Te0JOTMYecKux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO Mupa. Apomopdo3bl y pacTeHuil u
KUBOTHBIX. [I0siBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOr0 MHpAa KakK OTpaKeHHE HBOMOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butuhe mpeacTaBiieHH O
MIPOUCXOKJICHUM 4eJIoBeKa. MeTonpl H3ydeHHs aHTpornoreHeza. CxoactBa u
pa3IuyMs YEeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JIBmxyuue cuibl (pakTopsl) anTpornoreHesa. HaciencrBeHnass '3MEHUMBOCTh
U €CTeCTBEHHBII 0TO0p. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYIU TPyAa,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIIOLMN YEJIOBEKA: aBCTPAIONUTEKH, UemoBEeK
yMenbli, YemoBek npsamMoxoaamuid, YenoBek HeaHaepTanbCeKkui, YenoBek pa3yMHBIN.
Haxo/iku uckomaeMbIX OCTaTKOB, BpEMSI CYIIIECTBOBaHUS, 00JIaCTh paCIPOCTPAHECHHUSI,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoeueckue  pacbl.  OcHOBHBIE  OoONbIIME  pachl:  €BPOINEOHUIHAs
(eBpasuiickas), HETpo-aBCTpajouIHas (SKBaTOpUAIbHAs), MOHTOJIOUIHAs (A3HATCKO-
amepuKaHckasi). YepTbl NpUCIOCOOIEHHOCTH MPEICTAaBUTENIEH YEIOBEUYECKUX pac K
YCJOBUSIM CylIeCTBOBaHUs. EMUHCTBO UenoBeueckux pac. Kputuka pacuzma.

JlemoHCTpauuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. U. Omapun, C. Mwuiep, I'. Opu, Y.
apBuH.

Tabmunel m cxembl: «Bo3umkHoBenne ColHEUHOM CHCTEMBI», «Pa3BuTHe
OopraHn4yeckoro  mupa», «PacturensHas  kietka», <« KHBOTHas  KIIETKay,
«IIpokapuornueckas knetka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOTrO MHUpPay,
«CpaBHEHHE AaHATOMUYECKHX 4YEpPT CTPOCHUS YEJIOBEKA U 4YEJIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOIMUECKUX HaX0A0K MPEIKOB COBPEMEHHOTO
yenoBeka», «/lpesHenmme moam», «JlpesHue moam», «llepBble COBpeMEHHBbIE
oI, «HenoBeuecKue pacoiy.

O6opynoBanue: MYJISIKU «IIpoucxoxnenue YeJI0BEKa» (OrocTHI
aBCTPAJIONUTEKAa, MNUTEKAHTPOIa, HEAaHAEpPTaliblla, KPOMAHbOHIIA), CJENKU WIH
M300pKEHUSI KaMEHHBIX OpYAWM TIEPBOOBITHOTO 4elioBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebiia), TeOXpOHOJIOTHYECKast Ta0IHIIa, KOJUIEKIUS «DOpMbI COXPAaHHOCTH
HCKOTIAaEMBbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHble U MPAKTHYECKUE PaOOThI:

[Ipaktuueckass padota Ne 1. «/3ydeHne vcCKOmaeMbIX OCTAaTKOB PacTeHUN U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLKS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl U OKpy>Karolas cpesa.

DKOJIOTHsI KaK HayKa. 3aJlaud U pa3/ieiibl 3KOJIOTMU. MeToIbl IKOJIOrHYECKUX
UCCJIEI0OBAHUI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHHA OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IMOYBEHHAS,



BHYTPHOPIaHU3MEHHAS.

Okonoruueckue (Qaxtopel. Kiaccupukanus 5SKOIOrMUecKUX  (HaKTOpPOB:
abuoTHueckue, OHOTHYECKME U  aHTpONOreHHble. JleWcTBHE DKOJOTMYECKHX
(akTOpOB Ha OPraHU3MBI.

Abunotnyeckue (hakTopbl: CBET, TeMIEpaTypa, BIaKHOCTb. POTONEPUOIN3M.
[TpucniocoOnenust  OpraHu3MOB K JEHCTBUIO  A0MOTHMYECKHX  (PaKTOPOB.
buonornyeckne puTMsI.

buotnueckue Qaxtopsl. Bunsl OMOTHUECKHUX B3aWMOJCUCTBUN: KOHKYPEHIIMS,
XHUIIHAYECTBO, cUMOMO3 M ero Qopmel. [lapasutusm, koomepaius, MyTyallu3M,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHHe OWOTHMYECKHMX B3aUMOJEWUCTBUM I CYLIECTBOBAHMSI OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUUECKHE  XapaKTEPUCTHUKU momyssiquu. (OCHOBHBIE MOKa3aTeiau
NOMYJSIUNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, HPUPOCT,
MUrpanys. J[MmHaMyuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsius.

JlemoHCcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkenb.

TaGmunsr u cxemsl: kapra «l[Ipupoansie 30HbI 3eMian», «Cpeapl oOUTaHUS
opranusMoBy», «@oronepuoausm», «llomymsmum», «3aKOHOMEPHOCTH  poOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHbIe U MPAKTUYECKUE PAOOTHI:

JlaGoparopnas pabotra Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopatopHast padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€r mIOTHOCTH MONYJSALUMA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coob1iecTBa ¥ 3KOJOTUYECKUE CUCTEMBI.

CooOmiectBo  opraHu3MoB OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUAOBAs,
MPOCTPAaHCTBEHHAsA, Tpodudeckas (mumieBas). Bunbl-nomunantel. CBsizu B
ouoneHose.

DKoJloruueckre CUcTteMbl (dkocuctembl). [loHsitTue 00 dKocucTemMe U
ouoreoneHo3e. DyHKIMOHANbHBIE KOMIOHEHTBl  3KOCHUCTEMBL:  MPOIYLIEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelIeCTB M MOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [lumiessie nenu u cetd. OCHOBHbBIE
MOKa3aTesid HKOCUCTEMBbI: OuomMacca, NPOAYKIHUSA. OKOJOTMYECKHE MUPAMUIBL:
NPOAYKUMH, YHUCIEHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHCTEM: YCTOHYHBOCT,
camoperyJisinus, pazsurue. CyKueccus.

IIpupoaHbIE IKOCUCTEMBI. DKOCUCTEMBI O3EP M pEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTPONIOTEHHBIE ~ JKOCHUCTEMBL.  ATpPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03IMCTBEHHOE 3HAYCHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (aktop ycroHumBOCTH dKocucTteM. CoxpaHeHue



OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYyenue B. U. Bepnanckoro o ouochepe. ['panuiibl, coctaB U CTpyKTypa
ouoceprl. Kupoe BemectBo M ero ¢yHkuun. OcoOEHHOCTH OHochepbl Kak
ro0aJIbHOM  dKOcHCTEeMBbl. J[MHamMuYeckoe paBHOBecHe M oOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BeliecTB ¥ OMOr€OXMMUYECKHUE ITUKIIBI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emun. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
['moGanbpHbIE IKOTOTUYECKUE TTPOOTIEMBI.

CocymiecTBoBaHH€E NMPUPOABI U denoBedecTBa. CoxpaHeHne OnopasHooOpaszus
KaK OCHOBa YycToMuuBOoCTH Ouocheppl. OCHOBa palMOHAIBHOTO YIPABICHUS
IPUPOAHBIMH PECYPCAMH U UX HUCHOJIb30oBaHUE. JlocTH)KeHHsI OMOJOTMM U OXpaHa
MPUPOJIBI.

JlemoHCcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmectBa», «llemu mnuranus», «IKoIOrHUEcKas MUPAMUTIAY,
«buochepa u venoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOMHOrOo  Jjeca», «buoueHo3  Bomoéma»,  «ArpoueHo3»,  «lIpumepHsbie
AHTPOITOTEHHBIE BO3JACHUCTBUS Ha NPUPOAY», « BaxkHeHIIMe UCTOYHUKU 3arps3HECHUS
BO3/yXa M TPYHTOBBIX BOJ», «llouBa - BakHeMimas cocTaBisonias Ouocdepn,
«®DakTopsl Aerpagauuu nouBy», «[lapuukoBsiii 3pdexT», «PakTOphl PaJUOAKTUBHOTO
3arpsisHeHust Ouoceps», «OOmas crpykrypa oOuochepr», «Pacnpoctpanenue
KU3HU B Ouochepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepona B
ounocheper», «KpyroBopot a3ora B mpupoe.

ObopynoBanue: Mojenb-anmukanus «Tunuunele OMOLIEHO3BD», TepOapuil
«PacturenbHple coobmiecTBa», KoJUleKiuu «buorenosy, «Bpenurenn BakHEHIIHX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapun M KOJUICKIIUU PAaCTeHUN W >KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM SKOJOTMYECKUM TpynmnaMm ogHoro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paskeHUsI OXPaHIEMbIX BUJOB PACTCHUN U KUBOTHBIX.

3. Ilnannpyemble pe3y/bTATbl OCBOCHUSI MPOrPaMMbl MO0 OMOJIOTMH HA
YPOBHe cpeHero oomero odpa3oBaHus.

3.1. JIn4yHOCTHBIE Pe3yabTAThI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOeHUs mpeamera «buomorus»
BBIJICJICHBI CJIEYIONIME COCTABISIONIME: OCO3HAHHWE OOYYArOUIMMUCS POCCHUUCKOU
IpaKIaHCKOM MIEHTUYHOCTH TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U
CaMOONPEAEIICHUIO, HaJn4uue MOTHUBALIUU K 00y4eHHIO ouosnoruu,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJEHUH JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEW H HCTOPUYECKUX TPAJAMLIMN pa3BUTUS OUOJIOTHUYECKOIrO
3HaHUS, TOTOBHOCTb M CIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJICTBOBAaThCS B CBOEH
JEATEeIbHOCTH  1IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKaMH, MPUCYIIUMH CHCTEME
Oouonoruueckoro  o0pa3oBaHUs, HAJIWYUE  DKOJOTMYECKOTO  MPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHbI.



JImyHOCTHBIE pE3ynbTaThl OCBOECHUS IpeaMera «buonorus» nocTurarorcs B
CAMHCTBE Yy4eOHOM UM BOCHUTATEIBHOM JIEITEIbHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMA POCCUHUCKUMHU COLUMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMU IEHHOCTSIMU, MPUHATHIMA B OOIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUSA, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEW MO3ULUU JIMYHOCTH, TATPUOTU3MA, YBAKEHUS
K 3aKOHY WU NPABOMNOPSIKY, YEJIOBEKY TPyJa U CTApPIIEMY IMOKOJICHHIO, B3aHUMHOIO
YBaXEHUS, OEPEKHOr0 OTHOLIEHUS K KYyJbTYPHOMY HACIEAHI0 W TPaJULUAM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon denepanuiv, NpUPOJIE U OKPYKAIOUIEH
cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO IpeaMeTa « buoorusy 10MKHbBI
OTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYyYalolIUMXCS  PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllM{,  TMO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIECTBa, pAaCHIUPEHHE KU3ZHEHHOTO
ONbITA U ONbBITA JACATEIBHOCTU B IIPOLECCE pealu3ald OCHOBHBIX HAIPaBIICHUMN
BOCIIUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’k1aHCKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOW MO3UIIMU 00YyYaronIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOI0 OOLIECTBa;

OCO3HaHWE CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWHW Y4eOHbIX U  TIO3HABATEJbHBIX  3a7a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIUIO 110 OTHOLIEHUIO K SBJIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JEHCTBUAX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMH yOEKIECHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINIOJHEHUS
y4eOHbIX, TIO3HABATEIBHBIX W  HUCCJENOBATEIhCKUX  337a4, YBAXUTEIHHOTO
OTHOIIEHUSI K MHEHHUIO ONIMOHEHTOB TNIpH OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOPMHUPOBAHHOCTh POCCUNCKONM TPaKIaHCKOW HMJICHTUYHOCTH, MATPUOTU3MA,
YBaXKEHUS K CBOEMY HapOJly, UyBCTBAa OTBETCTBEHHOCTH Iepea PoauHon, ropaoctu 3a
CBOM Kpau, CBOW PoauHy, CBOW S3bIK M KYJIbTYPY, HPOIJIOE M HACTOSIIEE
MHOTI'OHallMOHaJIBLHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOUIEHHWE K MPHUPOJHOMY HACIECAUIO W NMAaMSITHUKAM MPUPO/IBI,
NOCTHXKEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLEHMBATh BKJAJ POCCHUHCKHX YYEHBIX B CTAHOBJIEHUE H



pa3BUTHE OHWOJIOTHH, TOHUMAHWSA 3HAYCHHUS OHWOJIOTMM B TIO3HAHWHM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXKeHHI0O M 3aummurte (OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYyallMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJA B IOCTPOCHUE YCTOMYMBOTO OYAyIIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEISIM, CO3JaHUI0O CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSATUSA HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUM C TPAAUIUAMU
HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYas ACTETHKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICUCTBHUS JKHUBOM MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocnuTaHug, (QOPMUPOBAHUS KYJIBTYPHl 370POBbS H
AMOIMOHAJILHOTO OJIaromnoydHs:

MMOHMMAaHUE U peau3alus 3JJ0pOBOro U 0€30MacHOro 0opasa Ku3Hu (310pOBOE
MUTaHUE, COOJIIOICHUE TUTUEHUYECKUX MPaBWI U HOPM, COaaHCUPOBAHHBIM PEKUM
3aHATHM M OTHbIXa, peryispHas (u3MYecKas aKTHUBHOCTh), OepexHoro,
OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHONIEHUS K COOCTBEHHOMY (DH3UUECKOMY H
MICUXUYECKOMY 370POBbIO;

NOHUMAHHWE [IEHHOCTH TMPaBWJI HWHAUBUAYAIBHOTO M  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TOCIICJCTBUN W HEMPUATHUS BPEIHBIX MPUBBIUEK (YHMOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy1OBOTO BOCITUTAHHSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTMBHOM JI€SITEIbHOCTH TEXHOJIOTMYECKOM M COLUAIBHOMN
HaIpPaBJICHHOCTH, CIMOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHSATH TaKyIO JESATEIbHOCTD;

UHTEpeC K pa3audyHbiM chepaMm mnpodeccuoHaIbHON JeATeNTbHOCTU, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccud W peaan30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O H C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) KOJIOTUYECKOT0 BOCITMTAHUS:

AKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOMICHHE K MPUPOJIE KaK UCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;



MOBBIIICHUE YPOBHSA SKOJOTHMUECKOH KyJIbTypbhl: MPUOOPETEHHE OMbITA
IUIAHUPOBAHMS IIOCTYIIKOB U OLIEHKH MX BO3MOYKHBIX ITOCJIEICTBUM I OKPYKAIOIIEH
Cpebl;

OCO3HaHUE TJ00aNbHOIO XapakTepa HKOJOTMYECKUX MpoOieM W MyTed HX
peuieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOPETAEMBIE ITPU U3YYEHUU OMOJIOTUU 3HAHUS
U yMEHUS Tpd  pElIeHHH  npoOJeM,  CBSI3aHHBIX €  PalMOHAIBHBIM
IPUPOAOIIOIB30BAHUEM (COOIIIOACHUE TIPABUII IOBEJIEHUS B IPUPO/IE, HAPABIICHHBIX
Ha COXpaHEHUE PAaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHnochepsl);

AKTUBHOE HEINPUATHE NECUCTBUM, IPUHOCIIINX BPE OKPYKAIOWIEW MPUPOIHOU
cpele, yMEHUE NPOrHO3UPOBATH HEOJArONPUSATHBIE SKOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Khe Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTMYECKOU KYJIbTYpHI,
OIBITA JIESITEIBHOCTH 3KOJIOTMYECKON HAIIPaBIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMMU B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAJIBHOMN NMPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM AESITEIBHOCTH IKOJIOTMYECKOM HAPABICHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHHUS:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKd U OOUIECTBEHHOM NPAaKTHKH, OCHOBAaHHOIO Ha JUaJiore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE S3BIKOBOM W YMTATENbCKOW KyJIbTYpPhl Kak CpeacTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

MOHMMaHue crneruduKkd OWOJIOTUM KaK HayKh, OCO3HaHUS €€ poju B
(GOpMHpPOBAHUU PALMOHATILHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUHU LEJIOCTHOIO
MPEACTaBICHUST 00 OKpYXKalIIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeOBEKa WU
oOlIecTBa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OMOJOTMM JUIsl COBPEMEHHOHM LHMBUIIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3/JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CTIOCOOHBIX PEIIATh PECYPCHBIE TPOOIEMbI Pa3BUTHS YETIOBEUYECTRA,
MOKWCKa TMyTEeH BBIXOAA W3 TJIOOAIBHBIX JKOJIOTMUECKHX MpobjeM U obecreueHus
nepexoga K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIIBHOMY MCIIOJIb30BAHUIO IPUPOJIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHOJIOTMUECKUX 3HAHMM B  IENsIX
MOBBIIICHUS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, KaK COCTaBHOM
yacTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH oOydJaroumxcs, GopMupyeMoit pu Uu3y4yeHuu
Oonosoruu;

[OHMMaHUE CYLIHOCTH METOJOB ITO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MHCIIOJNb30BaTh IOJy4aeMble 3HAaHUSA JJI1 aHalIu3a W
OOBSICHEHHSI SIBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHE Jenatb OOOCHOBAaHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENIBHO HCIOJB30BaTh OWOJIOTMYECKUE 3HAHUS IS



perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HaHWE IIEHHOCTH HAYYHOM JI€ATE€IbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

FOTOBHOCTh W CHOCOOHOCTh K  HENpPEphIBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHUWA 1O OWUOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

B npornecce qocTukeHUs TUYHOCTHBIX PE3YIbTaTOB OCBOCHMS 00yUYalOIIUMUCS
nporpaMMmbl 1O OHMOJIOTMM Ha YpPOBHE CpeAaHero oOiiero oOpa3oBaHusl Yy
OOYYarOIINXCS COBEPIICHCTBYETCS SMOITMOHAIBHBIA WHTEIUIEKT, IPEAIOIaratoiui
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHHEC, BUICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU CGephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJIEHHWE, CIIOCOOHOCTh  aJaNnTHpPOBAThCA K
AMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIONIEH CTPEMJICHHE K JOCTIKCHHUIO EIH U
ycrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh, HMCXOJS M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOMICH CIMOCOOHOCTh MOHUMATh dMOILMOHAIHHOE COCTOSHUE
JIPYTUX, YYATHIBATH €r0 MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

3.2. MeranpeaMeTHbIe pe3yJIbTATHI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHMS yueOHOro mnpenmera «buosorus»
BKJIIOYAIOT: 3HAYyuMble I  (OPMUPOBAHUS MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHATHS, OTPaXKAOIINE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpPa U CHeIu(PUKYy METOAOB IMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SBIICHUE, IPOIIECC,
CUCTEMa, HAay4HbIA (HaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeI0BaHNne, HAOII0IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCATbHBIC
ydeOHble  JeHCTBUs  (TTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
obecnieunBarone (GopMupoBanure (HyHKIIMOHATLHON TPaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMU  OOyYaroluxcsi,  CIOCOOHOCTh  OOY4YaroUIUXCs  MCIOJIb30BaTh
OCBOCHHBIC MEKIUCIHUILTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHUBEpCAIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEIHLHON M COLIMATIBLHOM MPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OCBOCHMSI MPOrpamMMbl CPEIHEro OOIIEro
0o0pa30BaHuUsl IOJKHBI OTPaXKaTh:

OBnazieHNE YHUBEPCATHLHBIMU YUSOHBIMH TO3HABATEIHHBIMHE JICHCTBHUSIMHU:

1) 6a30BbI€ JIOTHUYECKHE ICHUCTBUS:

CaMOCTOSTENIbHO  (opMynmupoBaTh W aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;



WCIIOJIb30BaTh TMPU OCBOCHUHM 3HAHUUW NPUEMBI JIOTHUYECKOTO MBIIIICHUS
(aHanm3a, cMHTE3a, CpaBHEHMs, KiaccudUKaIuyu, 0000IIeHHS), PaCKPbIBATh CMBICI
OMOJIOTUYECKUX TMOHATUM (BBIAENSATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIUBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

OMpeNeNsaTh LeNu JeATeTbHOCTH, 3ajaBasg mapaMeTpbl U KPUTEPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TMOHATUS ISl O0BsICHEHUSI (DAKTOB U SIBJICHHIM
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B PacCMaTpPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA ISl MIPEICTABICHHS CYIIECTBEHHBIX
CBSI3€ W OTHONICHHH B W3YYaeMbIX OHOJOTHYECKMX OOBEKTax, a Takke
MPOTUBOPEYHMI PA3HOTO pOJAa, BBISBIEHHBIX B Pa3IUYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHUs] MPOOJIEeMbl C Yy4ETOM aHaln3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JESATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTaTOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBATH M BBITIOJHIATH pabOTy B YCIOBUSX PEaTbHOTO, BUPTYAIHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE UCCIEIOBATEILCKUE JEHCTBUS:

BJIA/ICTh HaBBIKAMH y4e€OHO-HCCIIEIOBATENILCKON M MPOEKTHOM NEsSTENBHOCTH,
HaBBIKAMM  pa3peuieHus  mpodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHUYECKHUX 3a7ad, MPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BATh PA3JIMYHbBIC BUJIBI JACSITEIBHOCTH MO TOJTYYSHUIO HOBOTO 3HAHMS,
€ro UHTEPIPETAIHH, TPEOOPa30BAHUIO U IPUMEHEHUIO B YU€OHBIX CUTYAIUIX, B TOM
YHUCJIE PU CO3JaHUH YIECOHBIX M COIUATBHBIX MTPOCKTOB;

(dbopMHUpOBaTH HAYYHBIA THIT MBIIIUICHUS, BJIAJIETh HAYYHOU TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh U (QopMyIHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTEILHOM
NEATCILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJW3WpoBaTh 3aaady,
BBIIBUTATh TUTIOTE3Y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOJ€ pEIICHUS 3aJayd  PE3yJbTaThl,
KPUTUYECKU OLIEHUBATh WX JOCTOBEPHOCTH, IMPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBIA MOUCK MEpPeHoca CPeICcTB U CrocoOoB
JEHCTBUS B MPOPECCUOHANBHYIO CPELY;



YMETh TEPEHOCUTh 3HAaHWS B TMO3HABATEJIBHYI0 U TMPAKTHUYECKYIO 0O0JacTu
KU3HEESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJIEW, MpejJlaraTb OPUTMHAJIBHBIE MOAXOAbI U PEIICHUS,
CTaBUTb NMPOOJIEMBI U 334a4H, IOIMYCKAIOIINE albTepHATUBHBIE PEILICHUS.

3) pabGoTta ¢ uH(OpMAaIIUECH:

OpPUEHTHPOBATHCS B PA3NIMYHBIX MCTOUYHUKAX HMH(pOpManuu (T€KcTe Y4eOHOro
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTHYECKHX  CIOBapsixX U
CIPAaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHETE), aHAIU3UPOBATH
uHGOPMAIIMIO PA3TUYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUIECKH OLICHUBATDH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTB;

(opMyIHpPOBATH 3aMpPOCHl U MPUMEHSATH PA3IMYHBIE METO/ABl MPU TOHUCKE H
otbope Ouosornueckod wHGOpMaALUK, HEOOXOIUMOW ISl BBIMOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJBTYPY AKTHBHOI'O HCIIOJIB30BAaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (OpMYy  INpeACTaBIICHUS
ounonornueckoi nHpopManuu (cxemsl, rpauKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KauecTBE CpeACTBa Ipu pabore ¢
Ouonornyeckod  uHpOpMaIMel: NPUMEHSATh XUMHYECKHe, (QU3nyYeckue u
MaTeMaTU4YeCKHe 3HaKh W CUMBOJIbI, (GopMynbl, abOpeBHATYpYy, HOMEHKJIATYpy,
MCIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;

BIIQJICTh ~ HAaBbIKAMU  pACO3HaBaHUA W 3alUThl  MH(}OpManuw,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

1) oGmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMKM BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJore WIM AMCKYCCHU MO CYIIECTBY OOCYyXJaeMOl TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3BIBaTh CYXJIECHHS OTHOCHUTEIBHO BBINOJHEHHS IpeajaracMou
3aJla4yd, YYWUTHIBAaThb MHTEPECHl U COIIACOBAHHOCTH IMO3UIMI APYIMX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHUS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3SHUKHOBEHUS KOH(MIMKTHBIX CUTYallUld, YMETh
CMSIT4aTh KOH(QJIMKTHI U BECTH MEPETOBOPHI;

BJQJIETh PAa3IUYHBIMU CHOCOOaMU OOIIEHHUS W B3aUMOJECHCTBHUSA, MOHUMATH
HaMEpPEHUs APYTUX JIOAEH, NIPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY U
B KOPPEKTHOH popme popMyIupoBaTh CBOM BO3PAKEHMUS;

pPa3BEPHYTO M JIOTMYHO M3JIaraThb CBOKO TOYKY 3pPEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAs I€SITENbHOCTb:

MIOHUMAaTh W MCIOJIb30BaTh NPEHMMYLIECTBA KOMAHIHONM M WHAMBUAYaJbHOMN



paboOTHI TpU pEIICHUU OMOJOTUYECKON MPOOIEeMbI, 00OCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJIECHCTBUS MPU PEILICHUN Yy4eOHOM 3aauH;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JCHCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JIEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JCHUCTBUS TO €€ JOCTUKEHUIO: COCTAaBISATh IUIAH JEHUCTBUM,
pacmpeienarh pod € YY4ETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OLICHHMBATh KA4€CTBO CBOETO BKJIAJa U KAXKJIOTO yUYaCTHUKA KOMAaH/Ibl B OOIIHIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiarath HOBBIE IPOEKTHI, OLEHUBATh UJEW C TO3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B  Pa3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

OBinaJieHNE€ YHUBEPCAIbHBIMU PETYISATUBHBIMU JECHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJI30BaTh OMOJOTUYECKUE 3HAHUS ISl BBISIBJICHHS TIPOOJIEM U UX PEIICHHUS
B KU3HEHHBIX M YYCOHBIX CUTYaIIMSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHUW I1I€JIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JIEWCTBUAX M IOCTYIKax IO OTHOILIECHHUIO K >KUBOM NHPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYLIECTBISTh IMO3HABATENbHYIO AECSATEIBHOCTh, BBISBISThH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3aJlaud B 00pa3oBaTEIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTENIbHO COCTABJIATH IJIaH PEHICHUS MPOOJIEMbI C YUETOM UMEKOUIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBINA BBIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO M TMPOSIBJICHUIO IIHPOKONH DJPYAHWIIMH B
pa3HbIX OOJACTSAX 3HAHWM, TIOCTOSHHO TIOBBIIIATh CBOW OOpa30BaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/IETh HABBIKAMU MMO3HABATENILHON PeIeKCUU KaK OCO3HAHUSI COBEPILIAEMbIX
JNEWCTBUH M  MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyJIbTaTOB U OCHOBAaHUH,
WCIIOJIB30BaTh MPUEMBI PEQIICKCHU Il OIEHKA CHTYyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX
CHUKEHHUIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[P AaHAJIW3€ pe3yIbTaTOB
JEATEIIbHOCTH;

3) npuHsTHE CE0S U APYTUX:

NpUHUMATh ce0sl, MIOHMMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTMX M[pPU aHaIU3€ pPE3yJIbTaTOB
JEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.

3.3. [IpeameTHbIE pe3yJIbTATHI

[Ipenmernsie pe3ynbTaThl OcBoeHus mporpaMMmbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crnenudpuyeckue i yueOHoro npeamera «buomorusp»
HAy4YHbIE€ 3HAHMS, YMEHHS U CIOCOOBI JAEMCTBUI MO OCBOCHHIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUJABI JCSITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS H
MPUMEHEHUIO 3HAHWM B PA3JIMYHBIX yYEOHBIX CHUTyallMsX, a TaKKe B pPealbHbIX
KU3HEHHBIX CHUTyalUsiX, CBA3aHHbIX C Owuojorueil. B mnporpamme mnpenMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

3.3.1. K xonny o0yuenusi B 10 kjacce o0y4aonmuiics moJay4uT cJaeayromme
NpeaMeTHbIe Pe3yJIbTAThI 110 OTACAbHBIM TEMaM MPOrPpaMMbI 110 OMOJIOTHH:

c(OPMUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJOTMHM B CHUCTEME HAay4HOI'O
3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MHpPa U HAyYHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCHUMCKUX M 3apyOEKHBIX
y4€HBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTMH, PYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa
JUTSl peLIEHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJAEpPKaHUE OMOJOTMYECKHX TEPMHUHOB M TMOHSTHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTaboJIu3M (0OMEH BEIIECTB M MPEBPAILEHUE YHEPTUN),
roMeoctaz  (caMoperyisiius), ypOBHEBas  OpPTraHU3alMs  JKUBBIX  CHUCTEM,
CaMOBOCIPOU3Be/IeHUE (PENpOayKIHs), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJIOTUYECKHME Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTaIMOHHAsI, IICHTpaJbHas IOTMa MOJIEKYJISIpHOM Onosiorun), 3akonsl (I'. Mennens,
T. Moprana, H. W. BaBumoBa) u ydeHus (0 TIIEHTpax MHOTo00Opa3usi u
MPOUCXOKICHUS KyIbTypHbIX pacTeHuid H. Y. BaBuiioBa), onpeaensTe rpaHUlbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHUE BJIAJIETh METOAAaMU HAy4YHOrO MO3HAHUS B OMOJIOTHUU: HAOJIOJIEHUE U
ONMMCAHHE >KHUBBIX CHUCTEM, IPOILIECCOB M SIBJICHUM, OpraHu3auus W MPOBEICHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBHCHUMOCTU
MEXIY WCCIECAYyEeMbIMH BEIMYMHAMH, OOBSICHEHUE TOJYYEHHBIX PE3YJbTATOB,
MCIIOJIb30BaHHBIX HAyYHBIX NOHATUN, TEOPUN U 3aKOHOB, YMEHHE JEaTh BBIBOABI Ha
OCHOBAHUH TMOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIJEIATh CYLIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
nporeccoB: oOMeHa BEIIECTB M MPEBpAllleHHUs SHEPrHMU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,



OIJIOJIOTBOPEHMSI,  Pa3MHOXKEHHUS, HMHAWBUIYaJbHOTO  Pa3BUTHUS  OpraHU3Ma
(oHTOTEHER);

yMEHHUE TMPUMEHATHh MOJIyYCHHbIC 3HAHUSA I OOBSCHEHUS OHOJOTUYECKUX
MPOLIECCOB U SIBJICHUH, JJI MPUHATUA NPAKTUYECKUX PEIICHUNA B TOBCEAHEBHOM
JKU3HM C LeNblo oOecrieueHus O€30MacHOCTH CBOETO 30POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIeH, COONIIOCHHUSI HOPM T'PaMOTHOTO TOBEACHHS B OKpPYXKarollen
OPUPOAHON cpejie, MOHUMAaHHE HEOOXOJUMOCTH UCIOJIb30BaHUSl JOCTUXKEHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHIA TUISL PalMOHAJIBEHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJeMEHTApHble TEHETHYECKHe 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBAaHHME, CICTUVIEHHOE HACJIEJOBaHHE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHUSA JUIS TPEACKa3aHWsl HACIEIOBAHHS MPU3HAKOB Yy
OpPTraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpPHBIE W TMPAKTHYECKUE PaldOThI, COOJIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBAaTh M HMHTEPIPETUPOBATH HMHPOPMAIIUIO
OMOJIOTMYECKOTO  COJACpKAaHMsI, BKIIOYAIOUIYIO IICEBIAOHAy4YHbIE 3HAaHUSA U3
pPa3IMYHBIX HCTOYHHUKOB (CpeIcTBa MaccoBOM MHGOpMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJICJOBAaHUM B OWOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUs, 000011as
Ononornueckyro HHGHOPMaIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
NOHSATUIHBIN anmapaTt OMOJOTUH.

3.3.2. K xonny o0yuenusi B 11 kjiacce o0yqyaromuiicst moJyuyuT CJIeTyHOIIHE
npeaMeTHbIE Pe3yJabTAThI N0 OT/EJbHBIM TeMaM MPOrpaMMbl 10 OMOJIOTHH:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OMOJOTHH B CHCTEME HAydHOTO
3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa WU HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCHMCKUX U 3apyOeiKHBIX
y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKITMOHAIBHONW TPAaMOTHOCTH YeJIOBEKa
JUTSL peIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPKaHUE OMOJIOTUUECKHX TEPMHUHOB M TOHSATUN: BUJI,
MOMYJSAIKA, TEeHO(MOH, DBOJIONUS, MBIKYIIHNE CHJIBI ((DaKTOpbI) DBOIIOINH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUA000pa30BaHUE, JKOJIOTHUYECKHE (HaKTOPHI,
HKOCHCTEMA, MPOIYIIEHTHI, KOHCYMEHTBI, PEAYIIEHTHI, IEMTH MATAHUSA, YKOJIOTHIeCKast
nupamuia, buoreoieHo3, ouocdepa;

YMEHHE WU3JaraTh OHOJOTHYECKHEe Teopuu (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs OHBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpiieBoro cxoactBa K. M. bapa, uepenoBanusi riiaBHbIX HallpaBJIeHUN U MyTen
sBomtoni A. H. CeBepiioBa, yuenus o 6uocdepe B. U. Bepnanckoro), onpenensrsb
TPAHMIIBI UX PUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJaJeTh METOJaMU HAay4YHOTO MO3HAHUS B OMOJIOTUU: HAOMIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, MPOLECCOB M SBICHUN, OpPraHU3alMsl U TMPOBEICHUE
OMOJIOTHUECKOTO 3KCIEPUMEHTA, BBIIBHUKCHHE THIOTE3bI, BBISIBICHHE 3aBUCHMOCTH



MEXIY HCCIECAYyEMbIMH BEJIMYMHAMH, OOBSICHEHUE IOJYYEHHBIX PE3YJbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JeJIaTh BHIBOJbI HA
OCHOBAHMH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIC TMPU3HAKU CTPOCHUSI OHOJOTUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIMNA, NPOAYLEHTOB, KOHCYMEHTOB, pPEAYLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:  HACJIEICTBEHHOU
WU3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHUs, MPUCIOCOOICHHOCTU
OpPraHM3MOB, JICHCTBUS SKOJIOTMUECKUX (PAaKTOPOB Ha OPraHU3MBbI, IIEPEHOCA BEILIECTB
Y TIOTOKA 3HEPIUH B IKOCUCTEMAX, AaHTPOIIOI€HHBIX U3MEHEHHI B 3KOCUCTEMAaX CBOEH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOr€OXMMHUUYECKUX IIUKIIOB B Orochepe;

YMEHUE MPUMEHSTH IMOJYYEHHbIE 3HAHUS UIsI OOBACHEHHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUW, I NPHUHATUSA NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
JKU3HH C LeNnpl0 olecreueHuss O€30MacHOCTH CBOETO 30pPOBbS U 3[I0POBbS
OKPY’KaIOILUX JIIOJIEH, COOJIIOJIEHUS HOPM TPaMOTHOTO MOBEJCHUS B OKpY’Karollen
OPUPOJHON cpele, NOHMMAaHHWE HEOOXOJUMOCTH HCIHOJB30BaHUS JOCTUIKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHUE pEeLIaTh 3JEMEHTApHblEe OMOJOTMUECKHE 3aJauM, COCTaBJISATh CXEMbI
NepeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH MUTaHUS);

YMEHHUE BBINOJHATH J1a0OpaTOpHblE W MpPaKTUYECKUe padoThl, COOIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTUYECKA OIEHMBATh W HUHTEPHPETUPOBATH HMHGOPMALIUIO
OMOJIOTUYECKOTO  COJEpKaHMWs, BKJIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUSA U3
pa3NUYHBIX MCTOYHUKOB (CpEICTBa MAacCOBOW HMH(POpPMALMU, HAYYHO-TIOMYJISPHBIE
MaTepualbl), paccmaTpuBaTh r100aabHbIe 3KOJIOTUYECKUE npo0JIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHUs, 000011as
OMoOrMuecKyro HH(GOPMaLIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapaTt OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontposbnbie Ipaxrieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypebi

1 buonorus xak Hayka 2 0.5 Eggfﬁ;ﬁﬁ)gﬁﬁf 116292

2 JKuBbie cucTeMbl M X OpraHu3anus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292

3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 Eubmorexa IIOK
https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KIETKU 6 Eggfﬁ;f&%ggﬁ 416292

5 PasMHOXKEHNE 1 MHIAUBUAYAIbHOE Pa3BUTHE 5 1 bubnnorexa [HOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292

6 HacnencrBeHHOCTh M1 HN3MEHYMBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292

8 PesepBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOTPAMME
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11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uudposBbie)
Ne i/l nporpamMMbi Beero KOHTpﬁOJILHLIe HpaKTﬁuqecmle 06pa30OBATEIBHBIE

padoThbI padoThI pecypesi

bubnunorexa LIOK
1 JBOMIOLHOHHAA GHOTOTHS 9 1 https://m.edsoo.ru/7f41cc74

2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74

3 Opra"HusMEbl 1 OK aromias cpeaa 5 1 Bubmiorexa LIOK
p Py Katotias cpeit https://m.edsoo.ru/7f41cc74

4 Coo00111eCTBa U DKOJIOTMYECKHUE CHCTEMEI 9 Bubmorexa HOK
m https://m.edsoo.ru/7f41cc74

5 PezepBHOE Bpemst 2 buGnuorexa LIOK

https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3SATEJBHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHHUKA
buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyomoB A.M. u napyrue /Ilog pen. Ilaceunuka B.B.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
buonorus, 11 kmacc/ IMaceunnk B.B., Kamenckuit A.A., Pyobnor A.M. u apyrue /Ilox pen. Ilaceunuka B.B.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHme»

METO/IUYECKHUE MATEPHUAJIBI JUISI YYUTEJISL
Amnacrtacosa JL.II. O6mas 6uonorus. {unaktnueckue marepuaisl. — M.: Bentana-I'pad, 1997.
bormanosa T.JI., ConomoBa E.A. buonorus. CnpaBOYHHK [JI CTapIIEKIIACCHUKOB M MOCTYNAOIIUMX B BY3bl. — M.:
ACT-npecc, 2006.
bonrosa U.B. Coopuuk 3aaau mo o6miet Ouosnoruu ajs nocrynaromux B BY3e1. — M.: Onukc 21 Bek, 2005.
3axapoB B.b., MamontoB C.I'., Conun HU. OOmas Ouonorus: Yueb. miags 10 — 11 xi. obGmieobpaszoar. Yueo.
3aBegeHuit - M.: Jlpoda, 2005.
Puc 3., Ctepabepr M. Ot kietok k aromaM: MInmrocTpupoBaHHOE BBECHUE B MOJICKYJISIpHYI0 Ouosioruto: [lep ¢ anr.
— M.: Mup, 1988.
Cyxosa T.C., Ko3znosa T.A., Conun H.U. O6mias 6uonorus. 10 — 11 ki.: Pabouas Terpans k yueoHuky / nmox pea. B.b.
3axapoBa. — M.: [lpoda, 2003.
VYpoku oOmeir O6uonoruu: Ilocodue mns yuutens / B.M. Kopcynckas, I''H. Muponenko, 3.A. MokeeBa, H.M.
Bepsunun. — M.: IIpocsemenue, 1986.
KpukcynoB E. A., Ilaceunuk B. B. DOkonorus. 10 (11) knace: Yue6. nis 6meoOpazoBat. yued. 3aBeicHU. S-¢ u3l.,
nopad. M.: [Ipoda, 2001. — 256 ¢
Peiimepc H. @. Kpatkwuii cnoBaps 6monorndecknx TepMuHoB: KH. i yaurens. — 2-e u3a. M.: [Ipocsemenue, 1995. —
368 c.
Peitmepc H. @. Havana skonornyeckux 3uanuii.M.: U3narenscteo MHOIITY, 1993. — 261 c.
Ounuknonenus misa nereid. I'nas. Pen. B. A. Bonogua.M.: ABanra+, 2001. — 448 c.
Bepswmn H.M., Kopcynckas B.M. O6miast Mmetoauka npenoaaBanust ononoruu. — M.: IIpocsemienue, 1986.
3axapoB B.b, Myctadun A.I'. OGmias 6uonorus: TecTbl, BOMpockl, 3aaanus. — M.: [IpocBemenue, 2003.
Npanosa T.B., Kamunosa I'.C., Msrkosa A.H. CoopHuk 3ananuii 1o oomei ouonorun. — M.: IIpocBemenne, 2002.




Mummna H.B. 3amanus nj1s camoctosTensHOM paboThl o o6miei ouonorun. 11 kmace. — M.: IIpocsemenne, 1985.
[umkunckas H.A. I'eneruka u cenekiusi: Teopus. 3aganusi. OtBeThl. — Caparos: Jluiei, 2005.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCHI CETU UHTEPHET
«Enunas komnekius Ludpossix OOpazoBarenbHbix PecypcoB» (HaOop HU(POBBIX pecypcoB K y4yeOHHWKaM JIMHUU
[Tonomapeoii M.H.) (http://school-collection.edu.ru/).
WWW.bio.1september.ru— razera «buonorus» -npunoxenue K «1 cCeHTIOps».
http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3JaH CalT, ObUIH
ormy0nukoBaHel B Tazere "buonorus". ABTOopamm caifta mponenana Oosblnas padoTa MO CHCTEMaTH3HPOBAHUIO
ra3eTHbIX CTaTel ¢ y4E€TOM IIKOJIBHON yueOHOM nmporpaMmMbl 1o npeamety "buonorus”.
Www.bio.nature.ru — HaygHbIe HOBOCTH OHOJIOTHH
http://ebio.ru/ - Dnextponnblii ydeOHuK «buonorus». ComepKuUT Bce pasaesibl OMOJOTHUH: OOTAHUKY, 300JIOTHIO,
AHATOMHIO U (PM3UOJIOTHIO YEJIOBEKA, OCHOBBI IIUTOJIOTUU U TEHETHKH, YBOJIOIMOHHYIO TCOPHIO U IKOJIOTHIO. MOXKeT
OBITh PEKOMEHOBaH YYalluMCs JJI1 CAMOCTOSITENIbHON PabOTHI.
http://www.gbmt.ru/ - TocynapctBennsiii bruonorunyeckuii my3zerr um. K. A. TummupsizeBa. BupTyasbHbie SKCKYpCHU:
XKusotHeie B Mudax u JereHgax, JKuBoTHbele-cTpouTenn, 3abota o moToMcTBe, OmacHbie >kuBOTHBIC. L{ndpoBrie
Konuu (HOHJA My3€esl MOTYT ObITh HCIIOJIB30BAHbI B KAUECTBE WILTIOCTPALIUH.
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