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INOACHUTEJIBHASA 3AIIMCKA

[Ipu paspaboTke mnporpamMmbl 1O OWOJOTHU TEOPETHUYECKYIO OCHOBY IS
OTpEENICHUs] TMOAXOAOB K (OPMUPOBAHMIO COJEpKAHUS Y4eOHOro TMpeaMeTa
«buosorus»  cocraBWIM: KOHIeNTyajdbHble mnosoxkeHus DIoC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIed, ColepKaHusl, pe3yJIbTaTOB 00y4eHUs! U TpeOOBaHUM
K YPOBHIO TIOJATOTOBKH BBITYCKHHKOB, MOJOKEHUS 00 OOIMX MENSIX W MPUHITUIAX,
XapakTepU3yloIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbl  CpPEJHEro  OOIIero
obpazoBanus B Poccuiickoit denepanmu, a Takke IOJOKEHHS O crenuduke
Ouonoruu, €€ 3HAYEHWW B TIO3HAHUM HKUBOM TIPUPOABI U  0OecleueHUuu
CYIIIECTBOBaHMsI dYenoBeueckoro obmectBa. CoriacHO Ha3BaHHBIM ITOJIOKEHUSM,
OTIpe/ICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o O6moJIoruU JAET MpEACTaBICHUE O 1EsAX, 00 o0mel cTpareruu
OoOy4eHHMsI, BOCIIUTAHUS U PA3BUTHS O0yUYaIOIIMXCA CPEACTBAMHU Y4E€OHOTO MpeaMera
«buonorusy, onpenenseT o0s3aTeNbHOE MPEAMETHOE COJEpKAHUE, €T0 CTPYKTYPY,
pacripefieyieHue Mo pasfeaM M TeMmaM, PEKOMEHIYEeMYI0 TOCJIE€I0BATEIIbHOCTD
U3y4YeHUs] y4eOHOro maTepuajia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBs3E€H, JIOTUKHM OO0pa3oBaTEIbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
oOydJarommxcs.

B mporpamme nmo 6M0I0THH TakKe YYUTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMbIM
JUYHOCTHBIM, METAlpeJAMETHBIM M TMPEIMETHBIM pe3yJbTaTaM OOydYeHHUs B
GbopMUPOBAHUM OCHOBHBIX BHJOB Yu€OHO-TIO3HABATEIBLHON JEATEIbHOCTU/YU4EOHBIX
JEUCTBUN 00YYAIONIUXCS IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHMsI.

B mporpamme no Ouonorum (10—11 kmaccel, 6a30BBI ypOBEHb) peaan30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3y4Y€HMHM OWOJIOrMM, Ojarojgapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA  Pa3BUTUE 3HAHMM, CBSI3aHHBIX C
GhopMUPOBAHUEM €CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUSI, IICHHOCTHBIX OPUEHTALIUMA
JUYHOCTH, IKOJOTHYECKOTO MBIIIJICHUS, TIPEJICTABIICHUI O 3JJ0POBOM 00pa3e KU3HU
1 OCpEeXHBIM OTHOIICHUEM K OKpYyXaroliew mpupomHoit cpene. [loatomy Hapsmy ¢
H3y4yeHHEeM OOIeONOIOTUUECKUX TEOpUM, a TaKXKe 3HAaHUH O CTPOCHHUM >KUBBIX
CHUCTEM Pa3HOTO paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B HUX MPOIECCOB B
mporpamMme 1o OMOJIOTHH YJEJICHO BHUMAaHHUE HCIOIB30BAHUIO TIOJYUYCHHBIX 3HAHUN
B TIOBCEJHEBHOM >KM3HM [Ji1 pEUIEHUs MPUKIAJHBIX 3a]ad, B TOM YHCIIE:
PO HIIaKTUKKA HACIEACTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-TEHETHUECKOTO
KOHCYJILTUPOBaHMS, OOOCHOBAaHMSI SKOJIOTMYECKU II€JIECOOOPA3HOr0 TMOBEACHUS B
OKPYKAIOIIEW MPUPOJHOM CPENEC, aHAIM3A BIUSAHUS XO3AWCTBEHHOM NEATEIBHOCTH
YeJIOBE€Ka Ha COCTOSIHUE MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCUCTEM. Y CUJICHUE
BHUMaHHS K TPUKIAAHONW HAMpPaBJICHHOCTH YydeOHoro mpenmera «buomorusy»
MPOJIMKTOBAHO HEOOXOJMMOCTBIO OOECIEUCHHSI YCJIOBUH ISl PEIICHUs OJHON W3
aKTyaJbHBIX  3aJa4  IIKOJBHHOTO  OHOJIOTMYECKOrOo  00pa3oBaHMs, KOTopas
npeanosiaraer (GOpMUPOBAHHE Y OOYYAIOIIMXCA CIOCOOHOCTH aJalTHPOBAThCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.



buonorust Ha ypoBHE cpeaHero o0Ouiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecneunBaeT (OpMUPOBaHUE y OOYHYAIOIIMXCS IPEICTAaBICHUM O HAy4YHOMH
KapTHHE MHpa, pacmupsieT u o0000maeT 3HaHWs O JKUBOM mpupone, e€
OTJIMYWTENIBHBIX IPU3HAKAX — YPOBHEBOW OpraHM3alMyd W D3BOJIIOLWH, CO3AAET
YCIIOBUS JJIs: TO3HAHUS 3aKOHOB YKUBOU MPUPOABI, GOopMUpPOBaHUs HYyHKIIMOHATHEHON
I'PaMOTHOCTH, HaBBIKOB 3JIOPOBOr0 M Oe30macHOro o0pasza »U3HHU, SKOJIOTMUECKOIrO
MBIIIJIECHUS, IEHHOCTHOTO OTHOWIECHHUS K )KMBOW IPUPOJIE U YEIIOBEKY.

Bonpmioe 3HaueHue OMOJIOTUS UMEET TaKKe JJIs PELIECHUsS BOCIUTATEIbHBIX W
pa3BUBAIOIIKX 33]1a4 CPEAHEro o0IIero o0pa3zoBaHusl, COLUATH3AINN 00yYatOIIUXCS.
N3yuyenue OuoI0ruu o0OecnieunBaer YCIIOBHS TUIS (dbopMupoBaHus
UHTEIJIEKTYyaJbHBIX, = KOMMYHUKAaLMOHHBIX W  HMH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYpbl, CIIOCOOCTBYET HHTErpalMd OUOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 APYTHX Y4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaguu. Ha3aHHble TOJIOKEHUS O TNpeIHA3HAYEHHH YYEOHOro NperMeTa
«buonorus» cocTtaBWIM OCHOBY [UIsl OIpEAENeHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHUs, IPEJICTABICHHOTIO B IpOrpaMMe 1o OMOJIOTHH.

Otbop conmepxkaHusi yuyeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C TMO3MIHUN KYyJIbTYypOoCOOOpa3HOro IMOAXOAA, B COOTBETCTBUU C
KOTOPbIM OOy4Yarouiuecss JOJDKHbI OCBOMTh 3HAHUS M YMEHUS, 3HAYUMBbIE IS
(dopMupoBaHus OOIIEH KYJIbTYpHhI, OMPEACIAIONINE aJeKBaTHOE MMOBEICHUE YEIOBEKa
B OKpY’Karollled MPUPOAHON cpene, BOCTpeOOBaHHbIE B IOBCEIHEBHOM KHU3HU U
PaKTUYECKON aAesTenbHOCTH. Ocoboe MEeCTO B 3TOM CUCTEME 3HAHMM 3aHUMAIOT
AJIIEMEHTBl  COJIEp)KaHMUs, KOTOpbIE CIyX aT OCHOBOM 1 (OPMHPOBAHMUS
IIPEJICTABJICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MUPA U LIEHHOCTHBIX
OPUEHTALMSX  JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHM3allMM  OMOJIOIHMYECKOIo
oOpa3oBaHUs.

CTpyKTypupOBaHUE COJAEpX aHUs Y4eOHOro marepuasa B MpOrpaMMe IO
OMOJIOTMM  OCYLIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHHs] 3HAHUKU 00
OTJIMYUTEIbHBIX OCOOEHHOCTSIX KUBOW MPHUPOABI, O €€ ypOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro mnpenmera «buonorusp
BBIJICTIEHBI CIEAYIOLIME COJEpKaTelabHble JIMHUM: «buosorus kak Hayka. Merozsl
Hay4yHOro mno3HaHus», «Kierka kak Ouosornueckas cucrema», «OpraHusM Kak
Ouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHHUYEeCKOro MHUPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Henb nm3yyenus ydeOHoro mpeamera «buosiorus» Ha 0a30BOM ypOBHe —
OBJIaJIcHHEe  OOy4YalIIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(YHKIHMOHAIBHOM
OpraHu3alliy >KMUBBIX CUCTEM PAa3HOrO paHra ¥ MpUoOpeTeHNE YMEHUH MCIIOIb30BaATh
OTU 3HAHUS JJISi TPAMOTHBIX JIEHCTBUN B OTHONIICHHH OOBEKTOB KUBOUW MPUPOJIBI U
pellIeHus] Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Jloctmxenune 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a3zoBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOIUX 3a4a4:

e OCBOEHHE OOYy4YalOIIMMUCSA CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPUsX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABWIIAX, CIYKAILUX OCHOBOU



uist GOpMHUPOBAHUSA TPEJCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTUHE MHpa, O
METO/IaX Hay4HOro MO3HaHUs, CTPOCHUHU, MHOTOO0OPa3uu U OCOOCHHOCTSX KUBBIX
CHCTEM Pa3HOT0 YPOBHS OpraHU3alliH, BBIJAIOLINXCSA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

e (dopmupoBaHue y OOy4yaroOlUUXcs TO3HABATENbHBIX, WHTEIEKTYAIbHBIX M|
TBOPUYECKUX CIOCOOHOCTEW B Mpolecce aHalu3a AaHHBIX O IMyTSX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UIEH W MOJXOJOB K M3YUYECHHIO KUBBIX CHUCTEM
Pa3HOI0 YPOBHSI OPTaHHU3aLUY;

e CTaHOBIEHHE Yy oOydaromuxcss oOmel  KyabTypbl, (YHKIHOHAIHLHOU
IPaMOTHOCTH, pa3BUTHE YMEHUM OOBICHATH UM  OIEHUBATH  SIBJICHUSA
OKPYXaIOIIEr0o MHUpa >KUBOW TMPUPOJIbI HAa OCHOBAaHMM 3HAHUM M OIBITA,
MOJIYYSHHBIX TIPU U3yYEHUU OUOJIOTHH;

e (QopmupoBanue 'y o0OydyaoIIMXCd YMEHUW WJUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTH YEJIOBEKAa, PAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

e BOCHUTaHHE YOEXKIEHHOCTM B BO3MOXKHOCTH II03HAHUS YEJIOBEKOM KUBOU
NPUPOJIbI, HEOOXOAMMOCTH OEPEeKHOTO OTHOILIECHUS K HeH, CcoOroaeHus
ATUYECKUX HOPM IPH MPOBEAECHUU OMOJOTMYECKUX UCCIIEI0BAHUN;

e OCO3HAaHHWE LIEHHOCTM OHOJIOTUYECKUX 3HAaHUM I TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

e TMPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEAHEBHOM XU3HH IS
OLICHKH TOCJIEACTBUI CBOEU NEATENBHOCTH IO OTHOLIEHHIO K OKPYKaroUIEH
cpene, COOCTBEHHOMY  3/I0POBBIO, OOOCHOBaHME U  COOJIIOJCHUE  Mep
npoduIakTUKY 3a00JI€BaHUH.

B cucreme cpennero obmero oOpa3oBanusi «buonorus», wusydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS O00s3aTENbHBIM yUE€OHBIM MNPEAMETOM, BXOISALIMM B
COCTaB MpeaMeTHOI o0nacTh « ECTeCTBEHHO-HAy4YHbIE PEIMETHI.

Jns u3ydyeHuss 6MoJIoruu Ha 0a30BOM ypOBHE CpeHEro oO0IIero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hemenio), B 11 kimacce — 34 gaca
(1 gac B HEeeMO).

YUYET PABOUYEM IMPOI'PAMMBI BOCIIUTAHUS MBOY «'MMHA3US
Ne31»

[Iporpamma yueOHoro npenmera «buosnorus. ba3oBblif ypOBEHB» MOJIHOCTBHIO
cornacyetcs ¢ [Iporpammoii Boctiutanust MBOVY «I'umnHazust Ne31».

JloGpocoBecTHast paboTa yuuTensi Ha ypoKe, HampaBieHHas Ha JOCTUKEHHE
MOCTABJICHHOW BOCIMTATEIbHOM II€JM, IMO3BOJMUT OOydaroleMycs MOJyYUuTh
HEOOXOJMMbIE  COLIMAJIbHBIE  HAaBbIKKM, KOTOpPhIE  IMOMOTYT €My  JIydlle
OpPUEHTHPOBATHCS B CJI0KHOM MHUPE YEJIOBEUECKUX B3aUMOOTHOILIEHUH, 3P PEeKTUBHEE
HAJIKUBAaTh KOMMYHHUKALIUIO C OKPY)KAIOIIMMHU, YBEpEeHHee ce0si 4yBCTBOBATh BO
B3aMMOJICMCTBUM C HUMH, IPOAYKTUBHEE COTPYAHUYATh C JIIOABMH Pa3HBIX
BO3pPACTOB U Pa3HOIO COLMAIBHOIO IOJIOKEHMSI, CMEJIEE NCKATh U HAXOAWUTH BBIXObI



U3 TPYIHBIX KU3HEHHBIX CUTYallUi, OCMBICIICHHEE BHIOMPATh CBOM KU3HEHHBIN MYTh

B CJIOKHBIX IMOMCKAX CYACThS JJIA C€0sl M OKPYKAIOIIUX JIFOICH.
Peanuzayusn neoazozuuecKkumu padomuukamu 80CRUMAM EIbHO20

nomenyuana ypoKa npeonoaazaem cieoyrwujee:

® VYCTAaHOBJICHHE  JOBEPUTCIHHBIX  OTHONIEHWH  MEXIy  IeJarorTHYeCKUM
PabOTHUKOM U OO0YYaIOIIUMHUCS, CIOCOOCTBYIOUIUX MO3UTUBHOMY BOCIPHUSTHIO
oOyyaromumucs TpeOOBaHMN W  MNpPOCchO  MEAarorudeckoro  pabOTHHKA,
NPUBJICUCHUIO HMX BHUMaHUS K 0OCyxagaemMoll Ha ypoke HWHGOpMAINH,
aKTUBU3ALIMY TTO3HABATEIILHOM JIEATEIbHOCTH;

e TOOYXXJIeHHE OOydYaromuxcsi coOM0aTh Ha YpOKe OOMICTIPUHSATHIE HOPMBI
MOBEJICHUSI, TTpaBUJia OOIIEHUS CO CTapIIUMH (TIeJarornuecCKuMu pabOTHHUKAMU)
U CBEpCTHUKaMH (OOydJarolmIMMKCS), NPHUHIUIIEI y4eOHOW JUCHUIUIMHBI U
caMOOpraHu3alluu;

® TIPUBJICYCHHEC BHUMAHUS OOYJaIONIUXCS K IIEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha
ypOKax SIBICHHH, OpraHu3anus uX paboThl C TOTy4aeMOW Ha YPOKE COIMAIBHO

3HAUMMOM MH(pOpMaLMell — HHHUIMUPOBAHHUE €€ OOCYKJIECHHsI, BbICKa3bIBAaHUS
OOy4YarOIIMMHUCS CBOETO MHEHHSI IO €€ TIOBOJY, BBIPAOOTKH CBOEro K HEW
OTHOLLICHUS;

® UCIIOJIb30BAaHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpX aHUs  Yy4eOHOTO
npeaMeTa Yepe3 JEMOHCTpAIUI0 00y4aromuMcs MPUMEPOB OTBETCTBEHHOTO,
TPaXXTAHCKOTO TOBEACHHUS, MPOSBICHUS YETOBEKOIIOOMS U AOOPOCEPACUHOCTH,
gyepe3 MmoadOp COOTBETCTBYIONMIMX TEKCTOB IS UTEHHWS, 3adad IS PEIICHHS,
MPOOJIEMHBIX CUTYAIHH N1 00CYKICHHS B KJIaccCe;

® [pUMEHEHHWE Ha YpPOKE HHTEPAKTHUBHBIX (OpM paldoThl C OOYHArOITUMUCH:
WHTEJUICKTYallbHBIX TP, CTUMYJHPYIOUIMX T[MO3HABATEILHYI0 MOTHUBAIUIO
oOydJaromuxcs; MUIAKTHYECKOTO0 TeaTpa, e IMOJyYeHHBIE Ha YPOKE 3HAHUSA
OOBITPHIBAIOTCS B TEaTPAIBHBIX TIOCTAHOBKAX; AWCKYCCHH, KOTOpBHIEC JaroT
OOyYarOIMMCSl BO3MOXKHOCTh TIPHOOPECTH OMNBIT BEACHHUS KOHCTPYKTHBHOTO
JMasnora; TpymnmnoBo paboThl WM pabOThl B Mapax, KOTOPbIE y4aT KOMaHIHOU
paboTe 1 B3aUMOJICUCTBUIO C APYTHUMHU JIETHbMH,

e BKJIIYCHHUE B YPOK HIPOBBIX IMPOIEAYpP, KOTOPHIC IOMOTAIOT TOJACPKATh
MOTHBAIIMIO OOYYAIOIINUXCSA K TIOJYYCHUIO 3HAHWW, HaJaKMBAHUIO MMO3HTHBHBIX
MEXJIMYHOCTHBIX ~ OTHONIEHWH B  KjJacce, IOMOTAIOT  YCTaHOBJICHUIO
no0poskenaTenbHOM aTMOc(hephl BO BpeMs YpOKa,

e opraHuzanys mepcTBa MOTUBUPOBAHHBIX U IPYIUPOBAHHBIX O0YUAIONTUXCS HAJ
WX HEYCTEBAIOIMIUMH OJIHOKJIACCHUKAMH, JAIOIIETO UM COIMAIBHO 3HAYMMBIN
OITBIT COTPYTHAYECTBA W B3aUMHOMN TTOMOIITH;

¢ VHUIMAPOBAHUE U MOJICPIKKA MCCIICIOBATEIHCKON NEATEILHOCTH O0yJarOIIHXCS
B paMKax peaiM3aliii KMH WHIUBUAYAIbHBIX U TPYIIOBBIX HCCIEAOBATEIIbCKUX
IPOEKTOB, YTO JacT OOYyYaroIIMMCS BO3MOXHOCTh TIPUOOPECTH HAaBBIKU
CaMOCTOSATEIILHOTO PEIICHUS] TEOPETUYECKOW MpoOJieMbl, TCHEPUPOBAHUS U
oopMIeHUST COOCTBEHHBIX HJIEH, YBAKUTEIBHOTO OTHOIICHHS K UY)KHM HACSM,



oQopMJIEHHBIM B paboTax Jpyrux HUCCIeAoBaTeNe, HaBbIK MMyOJIMYHOTO

BBICTYIUICHUS T€pe]] ayJuTOpUEi, apryMEHTHPOBAHUSI W OTCTaMBaHUSI CBOEH

TOYKHU 3PEHUSI.

Peanuzanusi BOCIUTATEILHOIO MOTEHIMAIA YPOKa IelaroraMmu-rnpeIMeTHUKaMU
IpernoiaraeT co3laHue atMoc@epbl JAOBEPHUS K YUUTENI0, HHTEpeca K MpPeaMeETy;
OoTOOp BOCIHHUTHIBAIOIIETO COJEPKAHUS YpPOKa; MCIOJb30BaHUE AaKTUBHBIX (POpM
OpraHu3aluy y4eOHOM JesITeIbHOCTH Ha YPOKE.

Co3oanue ammocghepul 006epus K yuumenio, unmepeca K npeomenty:

e HedopmanbHOE OOIIEHNE YIUTENS U YUCHUKA BHE YPOKA;
® ICMOJIb30BAHHE HA YPOKAX 3HAKOMBIX JETSAM aKTyallbHbIX MPUMEPOB W3 KHHUT,

MYJIbT(UIBMOB, UTD;

® UCIIOJIb30BAaHUE MOTEHIIMANIa FOMOPa;
e (oOpaleHue K JMYHOMY OIBITY YUCHHUKOB;
® BHHUMaHHE K HWHTEpecaM, YBJIICUCHUSIM, MO3UTHUBHBIM OCOOCHHOCTSIM, ycreXam

YYEHUKOB;
® TIPOSIBJICHHUE Y4acTHsl, 3200ThI K YUCHHKY;

e cosznanue (haHTa3UIHBIX MUPOB M BOOOPa)KaEMbIX CUTYaIlUi HA YPOKE;
® CO3/laHUE MIPUBJICKATEIBHBIX TPAIUILIUNA Kilacca/KaOMHETa/ypoKa;

® [IpU3HAHME OIIMOOK YUUTENIEM;

e TIAaTeJIbHAs MOATOTOBKA K YPOKY.

Omoop eocnumuleéarouiezo coOeplHcaAnus ypoKa:
® BKJIIOUYCHHE B YPOK BOCIHTHIBAIOIIECH MHPOpPMAIIUU, OpraHu3aius padoThl C HEH,

noOyxaeHne K 00CyKI€HHIO, BBICKA3bIBAHUIO MHEHUH, (POPMYIHPOBKE
® COOCTBEHHOI'O OTHOIIICHUS K HEH;
® [PUBJICYCHHE BHUMAHHS YYCHHKOB K HPAaBCTBEHHBIM NpOOJeMaM, CBSI3aHHBIM C

MaTepuaioM ypoKa;
® TIPUBJICUYCHHE BHUMAHUS YUCHUKOB K ITpo0IemMaM oOIIEeCTBa;

e eXeHeJenbHOe ucnonHeHue ['mmHa P® (mepen HawyaioM MEpBOTO ypoka) B

COOTBETCTBHH C TPEOOBAHUSIMHU 3aKOHOIATEIHCTRA.

Hcnonvzoeanue akmuenvlx (opm opzanusayuu y4eOHOU OeameabHOCmU Ha
Ypoke:
® HHTEPAKTUBHBIC (POPMBI OpPTraHM3ALMUM JICSITEIBHOCTH: Yy4eOHbIE IUCKYCCHH,

BUKTOPHUHBI, POJICBBIC, JICJIOBbIE U HACTOJbHBIE UTPHI U T. 11.;
® Opra’u3aius UCCIEAOBATEILCKON 1 MPOEKTHOM A TEIbHOCTH YUCHUKOB.

COJEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKHUMH U
JIpYTMMH €CTECTBEHHBIMU HaykamH, (puimocoduei, 3TUKOW, 3CTETUKONW M IMPABOM.



Ponb O6uonoruu B GopMHpPOBAHMK COBPEMEHHOUN HaydyHON KapTuHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl mO3HAHUS KUBOU MPUPOJIbI (HAOIIOJIEHHE, YKCIIEPUMEHT, OMUCAHUE,
HU3MepeHne, Kiaccuukaiys, MoAeIMPOBaHUE, CTATHCTHYECKas 00paboTKa TaHHBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, k. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Ipaktnueckass paboraNe 1. «Mcrnonb3oBaHuE pa3aUYHBIX METOJOB IpPHU
U3YYEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

Kusbie cucrembl (OMOCHMCTEMBI) Kak MpeAMET U3ydeHus: Ouonoruu. OTianuue
YKHUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMocuUCTEM M UX Pa3zHOOOpa3ue. YPOBHU OpraHu3alud OUOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHbIA, TKAHEBBIM, OPTaHU3MEHHBINU, MOMYJISAIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIEHOTHYECKUH ), OMOChHEpPHBI.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpPraHU3ALMH
YKABOW MPUPOIBD».

O6opynoBanue: mojenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHAYECKUM COCTaB KJIETKU. XHUMHUYECKHE DIEMEHTHI: MAaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABl M MHUHEpaldbHbIX BemecTB B kierke. [lomnepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHHMBbIE AMUHOKHCIOTBI. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (MEepBUYHAS, BTOPUYHAsA, TpPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHE CBOMCTBA OeKkoB. bruonorndeckue GpyHKIuu
OEJIKOB.

depmeHThl — OMosiorndyeckue kataiauszatopbl. CTpoeHue pepmeHTa: aKTUBHBIN
LEHTD, cyocTpaTHas CrenupUIHOCTb. KodepmeHnTsr. ButamuHel.
OTanuusipepMeHTOBOTHEOPTaHMUECKUXKATATM3aTOPOB.

VYrieBonbl: MOHOCAaxapuabl (TJIFOK03a, pud03a U e30KCHpru003a), Aucaxapubl
(caxapo3a, JlakTo3a) MW MOJMCaxXapuabl (Kpaxmay, TIJIMKOT€H, IEeJUII0JI03a).
buonorudeckue pyHKIUM YTIIEBOIOB.

Jlunuael:  Tpurmuuepuabl,  Gochonunuasl, crepounbl. ['wapoduabHO-
ruapodoOHbIe cBOMCTBA. buonorndeckue GpyHkmuu aunuaoB. CpaBHEHUE YTIEBOIOB,
OEJIKOB M TUTIUIOB KaK UCTOYHUKOB YHEPTHUHU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeornasr — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynknuu JIHK. Crtpoenne u ¢ynkiuun PHK.
Buasl PHK. AT®: ctpoenune u hyHKIIHH.



[{utonorust — Hayka o kieTke. Knerounas teopusi — npuMep B3aUMOJICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUKM. MeTOAbl U3YYEHUS KIETKH.

Knerka kak nemnoctHast >xuBasi cucrema. O0Imue Npu3Hakyd KJIETOK: 3aMKHYTast
HapykHas MmemOpana, MosiekyJsbl JIHK kak renernueckuil annapar, cicTeMa CUHTE3a
Oeka.

Tunel KJIETOK: syKapruoTUYecKas U mpokapuotudyeckas. OCOOEHHOCTH CTPOEHUs
npokapuotudyeckor  kietku.  Kierounas — crenka — Oakrepuit.  CTpoeHue
YKapHOTUYECKON KJIETKH. OCHOBHBIE OTINYHS PACTUTEIBbHOM, Y)KUBOTHOW U TPUOHOM
KJIETKU.

[IOBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, HX
dbyukuu. [Inasmaruueckas memOpaHa, €€ cBoiicTBa U pyHkiuu. [lutomnazma u eé
opraHousibl. OpHomemOpanHble opraHouansl kietku: OJIIC, ammapar ['ombmxu,
m30coMBl.  [loiryaBTOHOMHBIE OpraHOMAbBl KIETKH: MHUTOXOHIPHUM, IUIACTH]IBL.
[Ipoucxoxnenne MUTOXOHApHA W TuacTula. Buael mnactua. HememOpanHbie
OpraHOUIbI KJIETKHU: pUOOCOMBI, KIIETOYHBIN IIEHTP, EHTPUOIU, PECHUYUKH, )KTYTHUKHU.
QOYHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Anpo — perynaropHslid HeHTp KieTkd. CTpoeHue siapa: siaepHas 000JI0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[unarpammel: «PacnpeneneHne XMMUYECKHUX 3JIEMEHTOB B HEKHBOW IIPUPOIEY,
«PacripeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MPUPOIE».

Tabmuubr u cxembl: «llepuoanueckass TabiMIla XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJIeKYyJbl BOAbD, «buocuuTes Oenkay, «CTpoeHHE MOJIEKYJbI OelKay,
«Ctpoenue ¢epmenta», «Hykneunossie kuciotel. JIHK», «CTpoeHue Monaekysbl
AT®», «CrpoeHne 3yKapHMOTHYECKOM KIETKM», «CTPOEHHE KUBOTHOW KIIETKNY,
«CTpoeHue pacTutenbHOW KieTkn», «CTpoeHrne MNpOKapUOTHUYECKON KIIETKUY,
«CTpoeHue szipa KIETKN», «YTIeBOAbD, «JIUMUABD.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE I MPOBEACHUS
HAOMIOACHUM, W3MEPEHM, HKCIIEPUMEHTOB, MHUKPONpENnapaThl PacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnass pabora No 1. «l/3ydyeHue KaTaIUTHUECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGoparopnas padota Ne 2. «M3yueHne CTpoeHHS KJIETOK pacTeHUH, )KUBOTHBIX
1 OaKTepHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENiapaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOmeH BemiecTB, WM MeTa00IU3M. AccUMHIIALUS (TUTACTHUECKU OOMEH) u
JUCCUMUIISIUSA  (PHEpPreTHYecKuid O0OMEH) — JB€ CTOPOHBI €IMHOro Mpolecca
Merabonu3ma. Polib 3aKOHOB COXpaHEHHsI BEUIECTB W DSHEPrUM B IMOHUMAaHUU
MeTabonmu3ma.



Tunbel oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbId. Ponb ¢pepmMeHToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

dotocunTe3. CreToBas u TeMHOBas (a3bl poTocuHTe3a. Peakmu GporocuHTe3a.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HadeHHEe (OTOCHHTE3a IS JKU3HU Ha 3emiie.
Bnusuue ycnoBuil cpeapl Ha  (OTOCHHTE3 U CHOCOOBI  TOBBIIMICHUS — €rO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCHUHTE3UpYIoIreOakTepr. 3HAYEHHE XEMOCHUHTE3a IS
YKU3HH Ha 3emie.

OHepreTuueckuii oOMeH B KJeTKe. PaciieruieHre BellecTB, BBIJCICHHE U
aKKyMYJIMpPOBAHHE SHEPrUM B KJIETKE. DTambldHEpreTuuyeckoroooOMeHa. [nukomnus.
bpoxenne u eroBuabl. KucimopoJHOE OKHUCIEHUE, WIA KIECTOYHOE [bIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peaknuu wmatpuuHoro cuHte3a. ['eHetmueckas wuHpopmanusa u JIHK.
Peanuzanusi reHetudyeckod wuHpOpManMM B KIETKe. ['€HEeTHYECKHil KOJ U €ro
cBoiictBa. Tpanckpumius — marpuuHbiii cunte3 PHK. Tpancmsius — OuocuHTes
oenka. Orambl TpaHciuanuu. KoaupoBanue amuHokuciaor. Ponas pubocom B
onocuHTe3e Oenka.

Hexkinerounsie (opmbl xu3HH — BUpYChl. Mctopust otkpsitusa BupycoB (/. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOIO IIMKJIA  BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIE BUPYCAMH.
Bupyc ummynoxeduiura yenoeka (BUY) —  BoszOymurens  CIINa.
OOpaTtHasTpaHCKpUIILKS, peBepTa3za u uHTerpasa. [Ipodpunaktuka pacnpocTpaHeHus
BUPYCHBIX 3a00JIEBaHMIA.

JdeMoHCTpauu:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tumbel muTanusy, «Mertaboausm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii ooMen», «Xmoporiact», «Potocunted», «Ctpoenue JJHK»,
«CTtpoeHue u (pyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTHuecKuil Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u >xku3HeHHBIM 1mka Bupyca CIIM/Ia,
oakrepuodaray, «Pemnukarms JJTHK.

O6opynoBanue: Mmonenu-ammiukanuu «Yasoenue JIHK wu Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii UMK, WIM SKU3HEHHBIM IMKI KiaeTku. MHTepdasza u MHTO3.
[Ipomeccrl, mporekatonue B wuHTep(daze. Pemnmukamuss — peakius MaTpUYHOTO
cunteza JHK. Crpoenne xpomocoMm. XpoOMOCOMHBIM HabOp — KapUOTHII.
JIMTI0MIHBIN U TaruIouaHBIA XpOMOCOMHBIE HaOOphl. XpoMaTusl. Llutonornyeckue
OCHOBBI Pa3MHOKEHUS U UHAUBUYaIbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenue wietkn — muto3. Cramum murosa. I[Iponecchl, mpoucxonsiive Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnomnTo3.

®opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe W mnojioBoe. Buasl Gecnosioro
pPa3MHOXKEHUS: JEJIEHUE HaJIBO€, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,



cropooOpa3oBaHUe, BEreTaTuBHOE pa3MHOXKeHHEe. MCKycCTBEHHOE KIOHMPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TomoBoe pa3MHOKEHHUE, €TO OTIUYHS OT OECIIOIOTO.

Meiio3. Craguumerioza. Ilpomeccel, npoucxonadiiue Ha CTaaAusIX Meno3a.
[ToBenenne xpomocom B menose. KpoccuHrosep. brosiornueckuii CMBICIT U 3HAYEHUE
Meio3a.

["ameTorenes — nmporecc 0o0pa3oBaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [los0BBIE
JKeJe3bl: CEMEHHUKU U siMYHUKU. OOpa3oBaHUE U PAa3BUTHE MOJOBBIX KIETOK — raMeT

(cnepmaTo3oup, STATICKIICTKA) — CIIEpMATOTECHE3 " OBOI'€HE3.
OcOOEHHOCTUCTPOCHUSIIUIIEKIIETOK U CHepMaro3ousioB.  OIJI0I0TBOpEHHE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOTE€HE3). OMOPHOHAIbHOE  pPa3BUTHE
(3MOpuorenes). Otanbl SMOPHUOHAIBHOTO PAa3BUTHS y MO3BOHOYHBIX YKUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreHes. IlocTamOpuoHnanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MIPSIMOE, HEMpsiMoe (JTMUMHOYHOE). BiusiHue cpesp
Ha Pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct m pasButme pacreHmii. OHTOT€HE3 LBETKOBOIO PACTEHHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHUSI OpPraHuU3MOB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy ILBETKOBBIX pacTeHui», «BereraruBHoe pa3sMHOXEHUE
pacteHuity, «Jlenenue kietku 6aktepuit», « CTpoeHue MoJoBbIX KIETOK», «CTpoeHUE
xpoMocoMbl», «Knerounei mukin», «Permmukanms JHK», «Mwutosz», «Menosy,
«IIpsimoe n Hempsmoe pa3BuTue», «['aMeTroreHe3 y MIEKONMUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaJIUA OHTOTEHE3A.

OobopyaoBanue: MHUKPOCKOTI, MHUKPOIIPEINApaThI «CriepMaTo30uapl
MJIEKOIIMTAIOWIETO», <« SIMIEKIIeTKa MIEKONMUTAMEro», «KapnokuHe3 B KIETKax
KOpEIIIKa JyKa», MarHUTHas MoJelb-anmmkanus «Jlenenue knetku», monaens JJHK,
MoieNIb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGopatopHas pabora Ne 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIPENApaTax».

JlaGoparopHas padota Ne 4. «M3ydeHune cTpoeHUs MOJTOBBIX KIETOK Ha TOTOBBIX
MUKPOIIpenapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

IIpenMmer u 3amaun reHeTukd. Mictopus pa3sBuThs reHETUKHA. Posib uTosiorun u
HMOPUOJIOTUY B CTAHOBJIEHUU T€HETUKHU. BKiag poccuiickux u 3apyOeKHbIX yUEHBIX
B Pa3BUTHE TEHETUKU. MeTOAbl TCHETUKH (THOPUI0IOTHUCCKIH, IIUTOTCHETUYECKHH,
MOJIEKYJISIpHO-TeHETHUeCKUil). OCHOBHBIE T€HETHUYECKHE TMOHATHS. [ eHeTmyeckas
CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKpEIMBaHUM.

3aKOHOMEpPHOCTH HAacCJIE€AOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIE ['. MeHneneM.
MoHorubpuHoe CKpenMBaHue. 3aKOH €IuHO0-00pa3usi THUOPUAOB TEPBOIO



nokoJsieHus. [IpaBuno goMuHHMpPOBaHUS. 3aKOH paCIEIUICHUs MPU3HAKOB. [ 'Hnore3a
4uCTOTHI raMeT. [loiHOE ¥ HeMmoHOe TOMUHUPOBAHUE.

JluruOpuaHoe ckpenBaHue. 3aKOH HE3aBHUCHUMOTO HACTCAOBAHMS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUSA. AHAIM3UPYIOMIEEe
CKpemuBanue. Vcrnonp30BaHne aHaIM3UPYIOMIETO CKPEIIMBAHUS JUISI ONPEICIICHUS
TSHOTHIIa OCOOM.

CueruieHHOE HacienoBaHue npuszHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIEIOBAHUIO T€HOB. HapyllieHre cuerieHust reHOB B PE3YJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

I'enetnka mojsia. XpoOMOCOMHOE OMpeAeieHUE IMojia. AyTOCOMBI U IIOJOBBIC
XpoMocoMbl. ['oMoraMeTHele M TeTeporaMeTHbie oOpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIICTJICHHBIX C MOJIOM.

M3meHnunBoCcTh. Buapl M3MEHUMBOCTH: HEHAC/ICACTBCHHAs M HACJICIACTBEHHAS.
Ponb cpenbl B HeHAacJIeICTBEHHON U3MEHUYHNBOCTH. XapakTepucTuka
MOU(DUKAIIMOHHOW M3MEHUYMBOCTH. BapwalmoHHBIN psj W BapuallMOHHAs KpHBas.
Hopwma peakiiuu npusHaka. KoanuecTBeHHbIE M KAUECTBEHHBIC MPU3HAKUA M UX HOpMa
peakiuu. CBoiicTBa MO (PUKAIIMOHHOW U3MEHUUBOCTH.

HacnencrBennass, WM TIeHOTHIIMYECKAs, HW3MEHUYMBOCTh. KomOMHAaTHBHAS
U3MEHYMBOCTh. Melo3 U TMOJIOBOM TNpolecC — OCHOBA KOMOMHATHUBHOM
M3MEHYHUBOCTU. MyTalmonHas W3MeHYuBOCTh. Kiraccudukaiys MyTaluii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTanuii. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

Bresnepnast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
YyeJIoBeKa: T'eHeaJIOTMYECKU, OJIM3HEIOBBINA, ITUTOrCHECTHUYECKUH, OMOXUMHYCCKHH,
MOJICKYJIIPHO-TEHETUYECKU . CoBpeMeHHOE OIpEeICIICHUE FCHOTHIIA:
MOJJTHOT€HOMHOECEKBEHUPOBAHNE, TCHOTUITUPOBAHUE, B TOM 4yuciie ¢ moMoibio [T1P-
aHann3a. HacnencTtBeHHble 3a00JieBaHMS YelOBEKa: I'eHHBIE OO0Je3HH, OOJE3HH C
HAaCJICJICTBEHHOM TMPEepacIioNoKEHHOCThIO, XpOMOCOMHBIE Oone3Hn. CoMaTHYeCKHe
U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIC KIIETKW. IIpuHIIMIBI 310pOBOro obpasa
JKU3HU, TUATHOCTUKH, TPO(PUIAKTUKN U JICUCHUS] TeHETHYeCKUX OoJiesHer. Meauko-
T€HETUYECKOE€  KOHCYJIbTHUPOBAaHHUE. 3HAUYCHUE  MEAUIMHCKOMW TE€HETUKU B
MpEeAOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIeBaHUM YeIOBEKa.

JdeMoHCTpaum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepuxon, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel U cxeMbl: «MOHOTUOPUIHOE CKPEIIUBAHUE U €T0 IUTOreHEeTUYecKas
OCHOBa», «3aKOH PACIICIJICHUS M €r0 IIUTOTCHETUYECKasi OCHOBAY», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpenuBanuey, «LluTomoruyeckue OCHOBBI JTUTHOPHIHOTO
CKpemuBanus», «Meno3», «BzanmonencTBue ajuielibHBIX T€HOBY», «l'eHeTnueckue
KapThl PAacTE€HMH, XKMBOTHBIX M 4YelOBeKa», «['eHeTwka momna», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CLEIUIEHHOTO ¢ MoJIoM», «KapuOoTUIbl 4eIoBEeKa M KUBOTHBIX,



«Bunpr n3menunBoctn», «MonudukanronHas u3MeHUYMBOCTHY, «HacnemnoBanue
pesyc-axTopay, «I'eHeTrka rpymnm KpoBu», « MyTallMOHHAsi ©U3MEHYUBOCTBY.

OOopynoBanue: Mojaenu-anIuiMKauud  «MOHOTHOPUIHOE  CKPEIIUBAHUEY,
«Hemonnoe nmomuuupoBanue», «Jlurubpuanoe ckpeumBanue», «llepexpéct
XpOMOCOMY, MUKPOCKOIT U MHUKpompenapat «Jpo3oduia» (Hopma, MmyTauu GOpMBI
KPBUIBEB U OKPACKHU Tena), repbapuil «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 5. «UM3yueHue pe3ynbTaTOB MOHOTHOPHUIIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopuass pabora Ne 6. «J3yueHune MOAM(PUKALMOHHON H3MEHUYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PsAJia U BaApUALIMOHHON KPUBO.

JlaGoparopHass pabota Ne 7. «AHanu3 myrauui y AOpo30(puiabl Ha TOTOBBIX
MHKPOIIPETIAPATAX ).

[Tpaktrueckas padota Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuysi Kak Hayka M IpoLEcC. 3apOXKIEHUE CEIEKIMH U JOMECTHKAIMS.
VYyenune H. 1. BapunoBa o LeHTpax NPOUCXOKIEHUS U MHOTO00pa3us KyJlbTYpPHBIX
pacteHuid. LIeHTpbI TPOUCXO0XKAEHUS JOMAITHUX )KUBOTHBIX. COpT, ITOopoaa, ITaMM.

CoBpeMeHHbIE METO/bl CENEeKIMH. MaccoBblii U MHIAUBUIYAJIbHBIA OTOOPHI B
CEJICKUMU pACTeHM M KUBOTHBIX. OneHka »sKkcrepbepa. biaM3kopoacTBeHHOE
CKpemuBaHue — HUHOpuauHr. Yucras nuHusa. CKpellMBaHWE YUCTBIX JIMHUM.
['erepo3uc, wim rubpunHas cuia. HepoacTBEeHHOE CKpellMBaHUE — ayTOPHJIMHT.
Otpanénnas rubpuanzanus u e€ ycrnexu. MICKycCTBEHHbI MyTareHe3 U Mojly4yeHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEJIEKLIMN PACTEHNUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTexHOIOTHS Kak OTpaciib NPOWU3BOJACTBA. ['€HHAass WH)KEHEpHUs. OTalbl
co3ganusi pekomOunantHod JIHK wu Tpancrenneix opranu3moB. Kierounas
ukeHepus. Knetounsle KynabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KiloHnpoBaHue  BBICOKONPOIYKTHBHBIX  CEJIBCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Okosorudeckue u srudeckue mpoodnemsl. MO — renernyeckn MOAUGUIUPOBAHHBIE
OpPraHU3MBI.

JlemoHcTpanumu:

[Toptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmuubl U cxeMbl: Kapta «LIeHTphl MNPOUCXOXKIEHUS W MHOrooOpaszus
KyJbTYPHBIX pacTeHuil», «Ilopoapl noMamHMX XUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenmity, «Otnanénnas rudpuausanus», «PadoTel akagemuka M. ®. VBaHoBay,
«Ilomunnougus», «OO0BEKTHI OuOTEeXHOJOTUMY», «KileTouHble KynbTYpel U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKH IUIOIOB U KOPHEIUIOAOB JTUKHUX (DOPM M KYJIBbTYpPHBIX
COPTOB pacTeHmi, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTtopHble M NpakTHYecKHe padoThI:

OkCcKypcusi«OCHOBHBIE METOABI U JOCTWIKCHHSI CEJIEKLIMM PpAaCTCHHH U
’KMBOTHBIX (Ha CEJIEKIMOHHYIO CTAHLUIO, JIEMEHHYIO (PepMy, COPTOUCIIBITATEIbHBIN



Y4acCTOK, B TEIUTMYHOE XO3SHUCTBO, JIAOOPATOPHUIO arpOyHHBEPCUTETA WIIM HAYIHOTO
LEHTpA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUSI HBOJIOIIMOHHOW TEOPUHU. IJBOJIOIMOHHAS
Teopust © €€ MecTo B Ouosiornu. BiusiHME 3BOJIOIMOHHON TEOPUU HA pPA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTtBa  3BOMOLMHU.  [laneoHTONOrMYecKkue:  MOCIEN0BATENBHOCTh
MOSIBJICHUS BHUJOB B MAaJCOHTOJIOTUYECKON JICTOMMCH, TMEPEXOAHbIE (POPMBIL.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3iuyusi SMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pPYJIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJNEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX NyTe y Bcex
OpraHU3MOB.

OpomonmonHas  teopuss Y. JlapBuHa. IIpeAnochUIKM  BO3HUKHOBEHHS
napBUHU3Ma. [[BKyIIMe CHIIBI JBOMIONUM BUJAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MpPU OTPAaHUYEHHOCTH PECYpCOB, HeonpeneiaeéHHas H3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymne cuibl (QakTopbl) SBOJIOUMKA BUIOB B MNpupoje. MyTanuoHHBINA
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTb. [lomynsiinoHHbIE BOJIHBI U Apei( TeHOB.
N3onsuus 1 Murparusi.

EctecTBennbiit  orbop — HampaBisoomuid  paktop dBomoruu.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONneHHOCTh OpPraHMW3MOB Kak pe3ynbTaT ABoJouud. [Ipumepsl
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHO-aAaNTAL|H.

Bun u  BugooOpazoBanue. Kputepuu  Buma.  OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi.  Dopmbl  dBoJonMH:  GUIETHYECKas, JUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUN.

[IpoucxoxneHne OT HecneuuaIu3upoBaHHBIX MpeAkoB. IIporpeccupyromas
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCTpaum:

[Toptpersl: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. CeBepios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHMYecKOro mMupa Ha 3emie», «3apoJblliu
MMO3BOHOYHBIX )KHBOTHBIX», «APXEONTEPHUKCY, «DOpMBI OOPHOBI 32 CYIIECTBOBAHUEY,
«EcrectBenHsbiii  0TOOpY», «MHOTOOOpa3ue CcOpTOB pacTeHui», «MHorooOpasue
nopona KUBOTHBIX», «ITonmynsumy, «MyTanuoHHas U3MEHYHUBOCTDY,



«Apomopdoss», «Maumoamantammu», «OOmWas aereHepauus», «JBUKylue CHUIIbI
sBomonuny, «Kapra-cxema wmapmpyra myrtemectBuss Y. [apBuna», «bopnba 3a
cymectBoBanune»,  «llpucnocobneHHoct  opraHm3MoBy»,  «leorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHIECKOe BUA000Opa30BaHUEY.

OO0opyioBaHKE: KOJJIEKLIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPAacKu, HaOop
IJI0JIOB U CeMsIH, KOJuTeKIus «IIprumephl 3alUTHBIX MPUCTIOCOOIEHUHN Y KUBOTHBIX,
Mozenb «OCHOBHBbIE HAMNpaBICHUS] HBONIONUNY», 00bEMHas Mojaenb «CTpoeHue
TOJIOBHOT'O MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wMwmpa, Kojuieknus «Dopmbl  COXpaHHOCTH
MCKOMAEMBbIX JKMBOTHBIX U PACTEHUI», MOJIeb anmuinkanus «llepekpéct xpoMocom»,
BII&KHbIE  mpernapatbl  «Pa3Butne  Hacekomoro»,  «Pa3BuTue — IATYIIKNY,
MuKponpenapar «Jlpo3zodunay (Hopma, MyTaruu GOpMbl KPbUIHEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabdora Ne 1. «CpaBHeHue BHAOB IO MOPGHOIOTUYECKOMY
KPUTEPHUIOY.

JlabopaTtopHas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U e
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JlonaydHble TpEACTaBICHUS O 3apOXKICHUM KU3HU. HaydHble Trumoress
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: aOuoreHe3 U MaHcnepMus. XUMHUYECKas
HBOMIONMSL. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKUX.
DKCHEPUMEHTATIBHOE TMOJTBEPKIACHUE XUMUUYECKON 3BoJIIoMK. HawyanbHble 3Tambl
ouonornyeckor sBomouuu. ['mnoresa PHK-mupa. ®@opmupoBanue memMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHME TMPOTOKIETKH. [lepBble KIETKM M HX HBOJIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo 3paMm U nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3olickas dspa U €€ MEpUOIbl: KEeMOPHUICKHIA,
OpPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »d3pa ®W €€ TMEepuoAbl: IMAJICOTC€HOBBIM, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIuMaTa U TeO0JOTMYecKUX mpoieccoB. OCHOBHBIE ATalbl
ABOJIIOIMM PACTUTEIIBHOTO M >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUil Hu
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucrtemMa OpraHM4YecKOrOo MHpa Kak OTpaxkeHue »dBoyironuu. OCHOBHbIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

OBOJIIOLMA 4YeJIOBEKa. AHTPOMOJIOTUS KaK Hayka. PazBuTue mpeacTaBieHHN O
MPOUCXOKJICHUM 4elioBeKa. MeTonbl H3ydeHHsi aHTpororeHe3a. CxoacTBa H
pa3linuuvs YeI0BeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JIBrxymue cuitel ((pakTophl) anTpornoreHesa. HacneacTBeHHas N3MEHYHBOCTD U
€CTeCTBEHHbII 0TOOpP. OOIIEeCTBEHHBI 00pa3 >KW3HU, U3TOTOBJIEHUE OPYIUN Tpyaa,
MBIIIUIEHUE, PEYb.



OCHOBHBIE CTaIUM M BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK
yMenbii, UenoBek npsaMoxoasini, YemoBek HeaHaepTaabCKui, YeIOBEK pa3yMHBIN.
Haxoaku uckonaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHUs, 00JIaCTh pacpOCTPAHEHHUS,
00BEM rOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUsL.

Yenoseueckue packl. OCHOBHBIEC OOJIBIIIME PAChl: EBPONCOUHAS (EBpa3HiicKasi),
HErpo-aBCTpasiouaHas (3KBaTOpHaIbHAS), MOHTOJIOMIHAS (a3MATCKO-aMEepUKaHCKas).
UepTbl MPUCIOCOOJIEHHOCTH TMpPEACTaBUTENCH YEIOBEYECKUX pac K YCIOBUAM
cymectBoBaHus. EquHcTBO yenoBeyeckux pac. Kpuruka pacusma.

JleMoOHCTpaum:

[Hoptpets: ®@. Pean, JI. ITactep, A. WM. Omapun, C. Mumep, I'. FOpu, Y.
JapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHne CofHEYHOUW CHUCTEMBI», «Pa3Butue
opraHuueckoro  mupa», «PactutenpHas  kietka», <« KUBOTHas  KIETKay,
«IIpokapuoTnueckass kjeTka», «COBpEMEHHas CHCTEMa OpPraHW4YecKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS YEJIOBEKAa M YeJOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MECTa MaJICOHTOJIOIMUECKUX HaX0/10K MPEIKOB COBPEMEHHOTO
yenoBekay, «/lpeBHenmme mmoan», «/JpeBHue moam», «llepBble coOBpeMEHHBIE
T0n», «HemoBedeckrue pachh».

O6opynoBaHue: MYJISKH «ITpoucxoxneHue YEJIOBEKa» (6rocThI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAepTalblla, KPOMAaHbOHIIA), CIICTIKH WU
M300pKEHUSI KaMEHHBIX OpYyAUM TMEepBOOBITHOTO YeNOBEKa (KaMHHU-YOIIIEPHI,
pyOuiia, ckpebiia), reoXpoHoyioruyeckas Taonuia, KouieKuus «DopMbl COXpaHHOCTH
MCKOMAeMBbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

[Ipaktruueckas pabora Ne 1. «/3ydyeHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypeusi «IBOJIIOIMS OPraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kaiuas cpeaa.

DKoJIorusl Kak HayKa. 3aJayd W pa3feiibl 3KOJIOTruU. MeToabl 3KOJIOTMYEeCKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpeapsl oOWTaHHUS OpPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JAYIIHAs, MOYBEHHAas,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckne  ¢akropel. Kmaccudpukanmss IKOIOTHYECKUX  (HAKTOPOB:
abuoTuueckue, OHMOTHYECKME U aHTponoreHHnle. JlefcTBHE 3KOJOTHYECKHX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (paxkTopbl: CBET, TeMIeparypa, BIaXHOCTb. DOTONEPHOIU3M.
[Ipucnocobnennsi  OpraHU3MOB K JIEWCTBHIO  a0MOTHYECKHX  (PaKTOPOB.
buonornueckrie puTMBL.

buotnueckue daxtopbl. Buasl OMOTHYECKUX B3aUMOJEHCTBUN: KOHKYPEHIIWSA,
XMUIIHUYECTBO, CUMOMO3 Hu ero Qopmel. [lapazutusm, koomepauusi, MyTyajau3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HaxJIeOHUYECTBO). AMEHCaIu3M, HEHUTpaIu3M.



3HaueHre OWOTHMYECKUX B3aUMOJEWUCTBUM JJi1 CYHIECTBOBAaHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTEPUCTHKK  momyssiuu. OCHOBHBIE — TIOKA3aTeln
MOMYJISIIIUU: YUCIEHHOCTh, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuKa 9UCIEHHOCTH OIS B €€ PETYIIAIH.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynwe, O. ['ekkensb.

Tabmuubr u cxembl: kapTa «lIpupomnasie 30HBI 3emum», «Cpeapl oOWUTaHUS
opranu3MoBy», «®Dotomnepuonuzmy, «llomymsamumy, «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTU NOMYJISUU HHDY30pUU-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabotra Ne 3. «Mopdosornueckue 0COOEHHOCTH PAcTeHHH W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padora No 2. «I1oacy€T MIOTHOCTU MOIMYJSIIIUI Pa3HBIX BHUJIOB
pacTeHu».

Tema 4. CooOmiecTBa M 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJIOBasi,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsizu B
ouoneHose.

DKoJoTHYecKue cuctembl (9kocucteMbl). Ilonsitue 00 dKocucTeMe U
ouoreorieHoze. @DYHKIMOHAIBHBIE KOMIIOHEHTBHl  9KOCHUCTEMbBI:  MPOYIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB M MOTOK HEPTHH B HKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [TumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeid HAKOCUCTEMBI: Ouomacca, MPOAYKIUSA. IKOJOTUYECKHE MUPAMUJIBI:
NPOAYKIIUK, YHUCIECHHOCTH, Ouomaccel. CBOHCTBAa JKOCHUCTEM: YCTOWYHMBOCT,
camoperyJsiuus, pazputie. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCUCTEMA XBOMHOTO WUIN
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpOTNIOTEHHBIE DKOCHUCTEMBI. ATrpO3KOCUCTEMBI. YpO03KOCUCTEMBL.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢(akTop ycToMuMBOCTH dkocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. W. Bepnaackoro o Ouocdepe. ['paHuilpl, cOCTaB W CTPYKTypa
ouocdeprl. Kupoe BemecTBO U ero ¢yHkuu. OcobeHHOCTH Ouochepbl Kak
rJ100aJbHOM  3KOcUCTeMBbl. J[MHamMuueckoe paBHOBecHe M oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTbl BemiecTB U OHMOTCOXMMHUYECKHE IHUKIIBI AJIEMEHTOB (YTJiepoja,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoreyecTtBo B Ouochepe 3emin. AHTPONOTCHHBIE M3MEHEHUsI B Ounocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.



CocymiecTBoBaHuE TPUPObI U yenoBedecTBa. CoxpaHeHHe OHOpa3zHOOOpa3us
KaK OCHOBa YyCTOMYHMBOCTH Ouocdeprl. OcCHOBa palMOHAIBHOTO YIpaBIEHUS
NPUPOIHBIMA PECypcaMu M HMX HCHOJIb30BaHHe. JlOCTHKEHUSI OMOJOTUU U OXpaHa
MIPUPOJBI.

JlemoHncTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuiel 1 cxemsl: «llumessie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemn nutaHus», «IKONIOTHYECKasT MOUPAMUIAY,
«buocdepa n demoBek», «IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIeCay, «IKOCHCTEMA
XBOMHOro  Jiecay, «buoneHo3  BogoéMa»,  «ArpoueHo3»,  «lIpumepHbie
AHTPOIIOTE€HHBIE BO3ACHUCTBUS Ha NMPUPOAY», «BakHellIMe UCTOYHUKU 3arpsA3HECHUS
BO3/yXa U TPYHTOBBIX BOo;», «llouBa — BakHe#mmas cocrapisronias Ouochepsb»,
«®DakTopsl Aerpagauuu nouBy, «IlapHukoBsiid 3pPexT», «DaKTOpPbl paIuOaKTUBHOTO
3arpsizHeHHst Oumocdeps», «OO0mas crpykTypa Ouocdeps», «Pacnpocrpanenue
Ku3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyropopor yriepona B
ouocheper, «KKpyroBopot azora B mpupoie».

O6opynoBanue: Mojenb-anmnkanus «Tunuunele OWOLIEHO3BD», TepOapuit
«PactutenbHble cOO0OIIECTBA», KOJUIEKIMU «bUOleHO03», «Bpeaurenn BaKHEUIIMX
CEIBCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapUM U KOJUICKIIUU PACTCHUN U KUBOTHBIX,
MpUHAAJICKAIME K Pa3HbIM 3KOJOTHYECKUM IpynmnaM oaHoro Buaa, KpacHas kuura
Poccuiickoit @eneparuu, n300paxeHrs OXpaHsIeMbIX BUIOB PACTEHUM U )KMBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
BNOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycraHaBmMBarKOTCAd TpeOOBaHUS K pe3yjbTaTam
OCBOEHUS 00YyYarOIIMMHUCS IPOTPaMM CPEIHEro 001Iero o0pa3oBaHus: JINYHOCTHBIM,
METaIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHMYHOCTHBIX pe3yJbTaTOB OCBOEHUs mpeamera «buonorus»
BBIJICJICHBI CIIEYIONIME COCTABIISAIOIIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUUCKON
IpaKJaHCKOM MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEAEIICHHUIO, HaJIn4ue MOTHBaLUN K 00y4YEeHUIO0 ouonoruu,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTM Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HCTOPUYECKHX TPaJAULMA pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTb M CHOCOOHOCTH OOYyYalOLIUMXCs PYKOBOJCTBOBAaThCS B CBOEH
NEATEIbHOCTH LE€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, HPUCYLIUMU CHCTEME
Oouonoruueckoro  oOpa3oBaHUs, HAJIWYHE  3KOJOTHYECKOTO  MPaBOCO3HAHUA,
CIIOCOOHOCTH CTAaBUTb LI€JIA U CTPOUTD KUZHEHHbIE TITAHBbI.



JInyHOCTHBIE pe3yJibTaThl OCBOCHHS mpenmera «buosorus» HOCTHrarTCs B
€AMHCTBE Yy4eOHOM UM BOCHUTATEIbHOM JI€ITEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMH COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHMS, CAMOBOCIHUTAHUS W
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEW MO3ULUN JIMYHOCTH, MATPUOTU3MA, YBAKEHUS
K 3aKOHY WU MPABOMNOPSJKY, YEIOBEKY TPyJa U CTAPIIEMY IOKOJECHHIO, B3AaUMHOIO
YBOKEHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACIEIUI0 W TPATULMAIM
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuiickor denepanuiv, NpUPOJIE U OKPYKAKOIIEH
cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» AoMKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOACTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3MUIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIEeCTBa, PACIIUPEHUE KUZHEHHOIO
ONBITA U OIbBITA JAECATEIBHOCTH B IPOLECCE pealu3aldd OCHOBHBIX HAIpPaBICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHncKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMHU OOYYArOUIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IMpaB U 00S3aHHOCTEH, YBaXKEHHUE 3aKOHA
Y MIPABOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JEATENBHOCTU MPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX M  TO3HABATENBHBIX  3aJa4, BBITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEALIATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEUCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIOJIEH C PAa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B TMPOILECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, TIO3HABATEJIbHBIX M  MCCJIEAOBATEIbCKUX  3aJay, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHUIO OIMOHEHTOB TIPU OOCYXIEHWU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU W BOJOHTEPCKOU JESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNCKON TPAKIAHCKONW HACHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoauHou, ropnoctu 3a
CBOM KpaH, CBOKO PoauHy, CBOM S3BIK M KyJbTYpy, IPOLUIOE M HACTOSAILIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEIUIO U IMaMsITHUKAM IPUPOJBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;



CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUUCKUX YUEHBIX B CTAHOBJIICHHE U PA3BUTHUE
OMOJIOTMH, MOHUMAHUS 3HAYEHUsI OMOJIOTHH B MO3HAHUM 3aKOHOB MPUPOJbI, B )KU3HU
YEJI0BEKa U COBPEMEHHOTO 00IIeCTBa;

ujerHass yOeKJIEHHOCTh, TOTOBHOCTh K CIyXE€HUIO U 3amute OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIECHHOCTEN POCCUICKOTIO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTEIISAM, CO3/IaHHI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MTPUHSATUSA IEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUM C TPAAULUSIMU
HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIOUas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAHUE YMOIIMOHATBLHOTO BO3/ICUCTBUS JKMBOW IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B PAa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuueckoro BocnUTaHHMS, (GOPMUPOBAHMS KYJbTYPbI 310POBbSI M
IMOIMOHAJILHOTO 0JIArOnoJyuYnsi:

MOHMMAaHHUE U peaiu3allus 3I0pOBOT0 U 0€30MacHOro oopasa *u3HHU (3J0pOBOE
MUTaHue, COOI0IEHNe TUTHEHUYECKUX MPAaBUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryaspHas (¢u3MUecKkas aKTHUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (hHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

MOHMMAHWE I[IEHHOCTH TMpaBWI HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE TMOCIEACTBUI M HENPUATUS BPEIHBIX MPHUBBIUCK (yHMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0II00UE;

FOTOBHOCTh K AaKTHBHOW JIE€STEIBHOCTH TEXHOJOTMYECKOM UM COLHMAIbHOU
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh WHUIIMUPOBAThH, IUIAHHUPOBATH W CaMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JESATEIbHOCTD;

WHTEpeC K pa3nuHbIM cepam mnpodeccuoHaqIbHON AEATETbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu W peaan30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIMICHUE YPOBHS JKOJIOTHYECKOW KYyJIbTYphl: MPUOOPETEHUE OMbITa
MJIAHUPOBAHUSI TIOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCJEACTBUN JIJISl OKPYKaIOIIeH
Cpelbl;

OCO3HAHHME TJIOOAJIBHOIO XapaKTepa 3KOJOTMYECKUX MpolieM U myTed HxX
pelieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOPETAEMbIC TIPU M3yUYCHUH OWOJIOTUU 3HAHUS
W YMEHHS TpU  PEIICHHMH  MpoOJeM, CBS3aHHBIX C  palMOHAIBHBIM
PUPOOTIOIB30BaHUEM (COOIIIOICHHE MPABUII MOBEJICHUS B IPUPOJIE, HAIPABICHHBIX
Ha COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OUOChEpHI);

aKTUBHOE HEMpUSITHE ACHUCTBUM, MPUHOCIIIMX BPE OKpPYXKaloleh MPUpOTHON
cpeie, YMEHHE MPOTHO3UPOBATh HEOJArONpPUSITHBIE 3KOJIOTUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJMyue Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHYECKON KYJIbTYpHI,
OMbITA JEATEIIBHOCTH 3KOJIOTUYECKON HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COLIMATIBLHOM MPAKTHUKE, TOTOBHOCTHU K
Y4aCTHUIO B IPAKTUUECKOMN AEATEILHOCTH AKOJOTUUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUsI HAYKHM U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATENIbCKOW KYJIBTYpbl KakK CpEIICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NoHMMaHue crnenupukd OWOJIOTUU KaK HayKH, OCO3HaHuA €€ poiu B
GbopMHpPOBAaHUN PAIIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IE€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KalIeM MUpPE KaK O €IUHCTBE NPHUPOJIbI, YeOBEKa U
oOllecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU [IJII COBPEMEHHOW IMBUJIM3AIIUU:
oOecricueHUss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/JaHUE TMEPCHEKTHUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peIiaTh peCypCcHbIC MPOOIEMbI Pa3BUTHUS YEJIOBEUECTRA,
MOMCKa TMyTEeHl BBIXOJIa M3 TJIOOAJBHBIX IKOJOTUYECKUX MPOoOJIeM U OoOecreueHHUs
Nepexo/ia K yCTOMYMBOMY Pa3BUTHUIO, PAIMOHATILHOMY MCIOJIB30BAHUIO MTPUPOIHBIX
pecypcoB u (OpPMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OUOJOTUYUECKUX 3HAHUUW B  LEIAX
MOBBIIIIEHUS OOIIEH KYJIbTYphl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOMN
4acTH (DYHKITMOHAILHON TPaAaMOTHOCTH O0yYaromuxcs, GopMupyeMon npu N3y4eHUH
OMOJIOTHH;

MOHMMAHUE CYUIHOCTH METOJIOB MO3HAHMS, HCMOJb3YyEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH WHCIOJb30BaTh IMOJy4YaeMble 3HAaHUS JJs aHalu3a u
OOBSCHEHHUS SIBICHHM OKpYKAIOUIEro MUpa M MNPOUCXOJAIUMX B HEM H3MEHEHHUH,



yMEHHUE JeNaTb OOOCHOBAHHBIE 3aKIIOYEHUS] HA OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JaHHBIX C LIEJIIO MOJIyYEHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BaTh OWOJIOTHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUX;

OCO3HAHWE [IEHHOCTH HAy4YHOM JIESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIATh
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO 1€ TEIIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  00pa3oBaHUIO U
caMOOOpa30BaHUIO, K AaKTMBHOMY I[IOJYYEHHUIO HOBBIX 3HAHUW 1O OHOJIOTUU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUs ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauMMble JUIsi  (OPMHUPOBAHMSI MHPOBO33PEHHUS  O0YyYaroOUIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTpPa’KaroIlIue
LEJIOCTHOCTh HAYYHOW KapTUHBI MuUpa U CHeUUPUKY METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPrUsl, sSBJICHUE, MPOIIECC,
CUCTeMa, HAay4HbId (axT, MPHUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJeI0BaHNE, HAOIIOIEHNE, U3MEPEHHE, SKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yuyeOHble  AeicTBUSA  (ITO3HABAaTENIbHbIE, KOMMYHUKATHBHBIC, PpETYJATUBHbIC),
obecnieunBaroniye (GpopmupoBanure (HyHKIIMOHATLHON TPaMOTHOCTH U COLIMAIBHOU
KOMIETEHIIMM  OOYyYaromMXCs, CIOCOOHOCTh  OOYyYaromIMXCs ~ MCIOJIB30BaTh
OCBOCHHBIE MEXIHUCLUUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbBIC
y4eOHbIE IECTBUS B TO3HABATENILHON U COLIMAIBHON MTPAKTHUKE.

MeranpenMeTHble pe3yibTaTbl OCBOEHHS MPOrpaMMbl CPEAHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAIbHBIMH yueOHBIMU MO3HABATEJIbLHBIMH
NEeHCTBUAMM:

1)0a30Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOATENbHO  (OpMyJIHpOBaTH M aKTyaJu3HpOBaTh  MHpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh IPU OCBOEGHWM 3HAHWW MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanuza, cMHTE3a, CpaBHEHHUS, KiacCU(pUKALMKU, 0000IIEHNUs), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TOHATUM (BBIIETSATh MX XapaKTepHble MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU MOHSATUAMH );

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUS ISl OOBSCHEHHUS (PAKTOB M SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXIC€HHUs (MHOYKTUBHBIE, JI€AyKTUBHBIE, IO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B pPACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,;



IPUMEHATh CXEMHO-MOJEJIBHBIE CPENCTBA JAJISl MPECTABICHUS CYLIECTBEHHbBIX
CBS36€M W OTHOLIEHUH B HU3Y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUYHI PAa3HOTO pOJAA, BBIABIECHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
MCTOYHHKAX;

pa3palaTheiBaTh IJIaH pEHICHHUS MPOOJeMbl C YYETOM aHalM3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHHUPOBATh U BBINOJIHATH padOTy B YCIOBUSAX PEATLHOTO, BUPTYAJIBHOIO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2)0a30BbIe HCCJIeI0BaTEIbCKHE AeliCTBUS:

BJIAJ€Th HaBbIKAMHU Y4E€OHO-UCCIENOBATENbCKOW M MPOEKTHON IEATEIbHOCTH,
HaBBIKAMHM  pa3pemieHus  npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

MCITIOJI30BaTh PA3JIMYHbIE BUABI ACATEIBHOCTU MO MOJTYYEHUIO HOBOTO 3HAHUA,
€ro UHTEpPIpPETALMH, IPEOOPA30BAHUIO U IPUMEHEHUIO B yU€OHBIX CUTYyallUsiX, B TOM
YHUCJIE MPU CO3JAaHUU YUYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIH THUI MBIIUICHUS, BIAJACTh HAyYHOM TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIIBIISAITh [PUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI JUIsl J10Ka3aTeIbCTBAa CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHUS 3aa4d Pe3yIbTaThl, KpUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh ILEJICHAIIPABICHHbIM IMOUCK IEpeHoca CPelICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHWA B IO3HABATEIBHYI0 M MPAKTHUYECKYI0 00JiacTu
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJIEW, Npeiararb OPUTMHAIbHBIE MOAXOJABI M PELICHHS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HMCTOYHUKAX HMHGPOpMaluu (TEKCTe y4yeOHOro
nocoousi, HAy4YHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKHX  CIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBbIX, B VIHTepHeTe), aHaIM3UpPOBATH
MH(POPMAILMIO Pa3IUYHbIX BUIOB U (POPM IPENCTaBIECHUS, KPUTUUECKH OLIEHUBATDH €€
JIOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;



dbopMyaMpoBaTh 3aMpoOChl U MPUMEHATH Pa3JIMYHBIE METOJIbI NPHU MOUCKE U
orbope Ouosorndeckor uHGOpPMaLUKM, HEOOXOAUMOW ISl BBIMOJHEHHS YYEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT  HWCIOJB30BaHUA WHOOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHM, COBEPIICHCTBOBATh KYJIBTYPY AKTUBHOTO HCIOJB30BAaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMANIbHYIO  (OpMy  MpeaCTaBICHUS
ouonorunueckoit uHGopMauu (cxeMpl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KadyecTBE CpeAcTBa Mmpu padoTe ¢
Ouonornyeckod  uHbOpMaIMel: NPUMEHATh XUMHUYECKHE, (QU3WYeCKue U
MaTeMaTU4YeCKHe 3HaKh U CUMBOJBI, (GOpMynbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCITI0JIB30BaTh U MPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIMTH HH(DOpMAaIuu, nHOOPMAITMOHHON
0€301aCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAITUU BO BCeX cdepax KM3HU, aKTHBHO y4acTBOBATH B
JMajore Wil AUCKYCCHUU IO CYIIECTBY OO0CYyXJaeMod TeMbl (YMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3BIBAaTh CYXKJICHHS OTHOCHUTEIHLHO BBITIOJIHEHUS TIpeajiaraeMoiu
3aJlayd, yYYUTHIBaTb MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaThb HeBepOalbHBIE CpEICTBA OOIIEHHSA, TOHMMATh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYallUl, YMETh
CMSITYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOO0aMM OOIEHUS U B3aUMOJCHCTBHUSA, MOHUMATH
HaMEepEeHUs APYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSATEJIbHOCTD:

MOHUMATh WM HCIIOJh30BaTh NMPEHMYIECTBA KOMAHIHONW M WHIUBHUIyaIBHON
paboThl MpU PEIICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBAThH HEOOXOAUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTUKy M METOIbl COBMECTHBIX JEUCTBUH C y4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

NpUHUMAThL  IIETM  COBMECTHOW  JCATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJAMHHUPOBATh JCUCTBUS MO €€ JIOCTUKEHUIO: COCTaBJSATh IUIaH JIEHUCTBUH,
pacnpenensiaTh poiid ¢ Y4YETOM MHEHUM YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThI
COBMECTHOM paboTHI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHUKAa KOMAaHJIbl B OOLIUI
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;



Ipe/aratb HOBBIE IIPOEKTHI, OLEHHUBATh HWJEH C T[O3HWIMU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBIIITh  MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMM:

1)camoopranu3amnus:

UCII0JIb30BaTh OUOJOTHYECKHE 3HAHUA Ui BBISIBIICHUS TIPOOJIEM U MX PEIICHUs
B KU3HCHHBIX M YICOHBIX CUTYAIIUSIX;

BHIOMpaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHUU 1EJIEBBIE U CMBICIOBbBIC
YCTAHOBKM B CBOMX JICUCTBUAX M IOCTYIIKaxX IO OTHOILICHHUIO K >KUBOM MIPHUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIISAITh ITO3HABATEIIbHYIO JEATEIIBHOCTh, BBISBISITH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJlaud B 00pa3oBaTEIbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTaBIIATH IJIAH PEIICHUs MPOOJIEMBbI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32
peleHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crioco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKOU SPYAUIIMU B PA3HBIX
00JacTsAX 3HAHUMW, MOCTOSIHHO IOBBINIATH CBOM 0Opa3oBaTENIbHBIM M KYyJIbTYPHBIN
YPOBEHB.

2)CaMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIaJICTh HaBBIKAMM MO3HABATEJILHOU pe(IEKCUN KaK OCO3HAHMSI COBEPIIIAEMBIX
JEUCTBUM W  MBICIUTEIBHBIX IIPOLECCOB, WX pPE3yJbTaTOB U OCHOBAHWUI,
UCIIOJIB30BaTh MPUEMBI PEeQIEKCUU Il OIEHKU CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

yMETh OIIGHMBaTh PHUCKHM M CBOCBPEMEHHO IPUHUMATh PEIICHHUS TI0 HX
CHIDKECHUIO;

NpUHUMAaTh MOTHUBBI W apryMEHTbl JPYIMX TMIpU aHAIU3€ PE3YIbTaTOB
NS TENBHOCTH;

3)npunsaTue cedst M APyrux:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NpUHUMAaTh MOTHBBI W apryMEHTbl JpPYrMX I[IpU aHaIU3€ pPe3yJbTaTOB
JIESITENBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU JPYTOro YeIoBeKa.



INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbrarhl ocBoeHus mporpammel COO mno Ouosoruud Ha

0a30BOM YpOBHE BKIIOYAIOT crienuduyeckue s yaeOHoro mpenmMera «buomorus
Hay4YHbIEC 3HAHMS, YMEHHUS U CIOCOOBI JEUCTBUN MO OCBOCHMIO, MHTEPIPETALMH U
npeoOpa3oBaHUI0 3HAHUM, BUABI ACATEIBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YUEOHBIX CUTYyallUsiX, a TakKKe B pealbHBIX
KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosiorueil. B mnporpamme mnpeamMeTHbie

PE3yNbTATHI MIPEACTABICHBI IO TOaM O0yUYCHUS.

[IpeameTHble pe3yabTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» 6 10

KacceoTpaxaroT.

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJM OHOJOTHM B CHUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa M HAy4YHOIO MHPOBO33PEHHUs, O BKJIAJE POCCHUCKUX U
3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTHH, (YHKIIMOHATHLHOM
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COJAECpHKAHUE OMOTOTUUECKUX TEPMUHOB U MOHATHUNA: KU3Hb,
KJIETKAa, OpraHu3M, MeTa0oju3M (OOMEH BEIIECTB M MNPEBPALECHUE SHEPrUM),
rOMeOCTa3 (CaMOperyJisilus), YpPOBHEBas OpraHu3alusl >KUBBIX CHCTEM,
CaMOBOCIIPOU3Be/ICHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT
U Pa3BUTHUE;

yMEHUE u3Jaratb OWOJOTMYECKHME Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAS, LEHTpaJibHasg JOrMa MOJEKYJIsIpHOH Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoa) u yuenus (o 1ieHTpax MHOTOOOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pactenuil H. 1. BaBuiioBa), onpeaensiTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIaJ€Th METOAAMU HAYYHOTO MO3HaHUS B OMOJOTHMHU: HAONIOACHUE U
ONMCAHME JKUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHU3alys U MPOBEACHUE
OMOJIOTMUECKOTO  SKCIEPUMEHTa,  BBUIBIDKEHHE  TUIIOTE3bl,  BBISIBIICHUE
3aBHCHUMOCTH MEXJAYy HCCIEAYEeMbIMU BEIMYMHAMH, OOBSCHEHHE MOJYUYEHHBIX
pe3yibTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHUM, TEOPUUA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBICIATH CYIIECTBEHHBbIE IMPU3HAKA BHPYCOB, KIETOK IMPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IpolieccoB: OOMEHA BEIIECTB U MPEBPAILECHUS YHEPrUU B KJIETKe, (POTOCHUHTE3A,
IJIACTUYECKOT0 W BSHEPreTHYeckoro oOMEHa, XEMOCHUHTE3a, MUTO03a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHUS, HWHIUBUIYAIBHOIO Pa3BUTHUS OpraHHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHATh MOJyYEHHBbIE 3HAHUS M1 OOBACHEHUS OHOJOTHYECKUX
IIPOLIECCOB U SIBJICHUH, ISl NIPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LENbl0 oOecredeHus O€30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpYXKaIOIIUX  JIIOACH, COONMIOJEHUS HOPM TPaMOTHOTO TOBEACHHUS B
OKpPYXaIoIel TPUPOTHON CpeJle, MOHUMaHHEe HEOOXOJAMMOCTH HMCIOJb30BAHUS



JTOCTHKEHU COBPEMEHHOW OWOJIOTMM U OWOTEXHOJOTHH I PaliOHAIBLHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHbIE T€HETUUECKHUE 33a/1a4l Ha MOHO- M TUTHOPHUIHOE
CKpeIllMBaHUe, CIETNICHHOE HACJIeJJOBAaHUE, COCTABISATh CXEMbl MOHOTHOPUIHOTO
CKpEIMBaHUs I MTpeIcKa3aHus HACIEAOBAHUS TPU3HAKOB y OpPTraHU3MOB,;
YMEHHE BBIMOJHITh JIA0OpAaTOPHBIE M TMPAKTHYECKHE padOThl, COOIIOAATH
IIpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHWBATh M  HMHTEPHPETUPOBATH  HH(GOPMAIUIO
OMOJIOTHUECKOTO COJIEp’KaHUs, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3sIUYHBIX ~ HMCTOYHHUKOB  (CpelCcTBa  MAacCOBOW  HWH(OpPMAIUH, HAYIHO-
MOIYJISIPHBIE MaTEpPHaIIbl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
Oouonoruu, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUsA, 0000mas
Ouonornueckyro MHGOPMAIIMI0O U3 HECKOJIBKHX HCTOYHHKOB, TPaMOTHO
UCIOJIb30BaTh NOHATUNHBIN anmnapat OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI ydyeOHOro mnpenmera «buomorus» ¢ 11

KllacceoTpaxaror.

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE W POJH OHOJOTHH B CHUCTEME HAYIHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa MU HAYYHOIO MHPOBO33PEHUs, O BKJIAJIE POCCUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUM, (PYHKIIMOHATHHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHHS )KU3HEHHBIX 3a]1aY;

YMEHHE PACKpbIBaTh COJEp)KaHWE OWOJIOTMUYECKUX TEPMUHOB W TOHSTHI: BUI,
NoMyJsiuus, TeHO(OHH, 3BOJIOLMS, ABMXKYIIUE CHIIbI ((AaKTOPhI) 3BOJIOLUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, HKOJOTHYECKUE (aKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PpEAyICHTHI, IeNH MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yYMEHHE H3JaraTh Ouojiorndeckue Teopuu (3BosonnoHHas teopust Y. JlapBuna,
CHUHTETUYECKasi TEOPHUS IBOJIOLNN), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIEBOTO
cxoactea K. M. bapa, uepenoBanus TJIaBHBIX HANPABICHUN U MyTEU 3BOIIOLUU
A. H. CeseproBa, yuenuss o Ouochepe B. W. Bepuaackoro), ompenensitb
TPAHMIIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAy4HOTO IO3HaHWs B Ouoyioruu: HaOIIOJIEHUE U
OINKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBJICHMIA, OpTaHM3AIMs W MPOBEICHUE
OMONOTMYECKOTO  JKCIEPMMEHTAa,  BBIABM)KCHHE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHHE MOITYYSCHHBIX
PE3yNbTaTOB, MCIIOJH30BAHHBIX HAYYHBIX MOHSATUN, TCOPUN M 3aKOHOB, YMCHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJIETATh CYLIECTBEHHbIE MPU3HAKK CTPOEHUS OHOJOTMYECKUX
OOBEKTOB: BHUJOB, NOMYJSALUNA, TMPOAYLUEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEICTBEHHON



U3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BUA000Opa30BaHusl, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB Ha OpPraHU3MbI, MEpeHoca
BEIIECTB M IIOTOKA SHEPIUHM B 3KOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOr€OXMMHUYECKHX
ITUKIJIOB B Omocdepe;

YyMEHUE MPUMEHATHh TOJYyYCHHbIE 3HAHUS [JIsi OOBSICHEHHS OHOJIOTMYECKUX
MPOLIECCOB U SABJIICHUM, JJISl IPUHITHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HU C 1ENbl0 OOecredeHus Oe30MacHOCTH CBOETO 3J0POBbS U 370POBBS
OKPYXAaIOLUX JIIOJEH, COOJIFOJEHHSI HOPM TIPaMOTHOrO IOBEIEHUS B
OKpYXaloel MPUPOJTHON Cpejie, MOHUMaHHEe HEOOXOJIMMOCTH HCITOIh30BAHUS
JOCTHKEHUM COBPEMEHHOMU ouoiorun LTSI PaIMOHAILHOTO
IPUPOOTIOIH30BaAHNUS;

YMEHHUE pelaTh 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a/Jaud, COCTaBIIATh CXEMbI
MepeHOca BEIIECTB U DHEPTUH B IKOCHUCTEMaxX (LIETH MUTaHUsA);

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpaKTUYeCKHe padoThl, COOJIIOAATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTUYECKH OLEHHMBaTh W  HUHTEPHPETUPOBATH  MH(OpPMAIUIO
OMOJIOTMUECKOTO COJIEp’KaHus, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX ~HMCTOYHHUKOB  (CpeicTBa  MAacCOBOM  HMH(pOpMAnUH, HAy4YHO-
NOMyJISipHBIE ~ MaTepuaibl), paccMaTpUBaTh TJI00ATbHBIE  AKOJOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIeHUs, 00001as
Ouonoruueckyro MHGOPMAIMI0O U3 HECKOJBKMX HCTOYHHMKOB, TI'PaMOTHO
WCITIOJIb30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBanuepas1e1os u KosaunuyecTBouacoB JJIeKTPOHHbIE
n/n TeMNporpaMmel Bcero Konrpoububsiepabornl  IpakTHyecknepadorsl (undpossie)
o0pa3oBaTejibHbIEPeCypPChI
1 Brorormaiaya 2 05 oo TH41025
5 ’KuBbie CHCTEMEBI U UX 1 bubmuorexa [JOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE 8 1 bubnuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
bubnuorexa [JOK
4 HKUSHE A TC B HOCTE KICTRY 6 https://m.edsogru/7f41c292
5 Pa3mHOXeHME 1 MHIUBUIYAIBHOE 5 1 bubnuorexa [JOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE B 8 15 bu6nmoreka [JOK
U3MEHYMBOCTHOPIaHU3MOB https://m.edsoo.ru/7f41c292
7 CenexuusopraHu3MoB. 3 bubnnorexka [JOK
OCHOBBIOMOTEXHOJIOTUI https://m.edsoo.ru/7f41c292
bubnuoteka [JOK
8 Pesepiioenpen 1 https://m.edsogru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOIT'PAMME
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11 KIIACC

KoaunyecTBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mupossIe)
197 BbI
n/n TEMIIPOrpaMMbI Bcero Kourposbubiepaborsl  IIpakTnyeckuepadoTsl P
o0pa3oBaTejibHbIEPeCyPChI
bu6mmoreka [IOK
1 IBOIOIHOHRAAOHONOTHS d 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE 9 05 bubnmoreka [JOK
JKU3HU Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
3 Opranu3MEL 1 OKpYKAIOMIAACPea S 1 https://m.edsoo.ru/7f41cc74
4 CoobmecTBa u 9 bu6mmorexa [IOK
3KOJIOTHUECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOTPAMME '
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