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MNOACHUTEJIBHAS 3AIIMCKA

ITpu pa3paborke mporpaMmbl IO OMOJOTMHM TEOPETUYECKYI0 OCHOBY JUISL OIpPEIEICHUS
MOJIXO0Z0B K (OpPMHUPOBAHHIO cojaepkaHHus ydeOHoro mnpeamera «buonorus» cocTaBuiIn:
koHuenTtyaibHble nonoxenus ®PI'OC COO o B3auM0OOYCIOBIEHHOCTH 1IN, COAEp)KaHMUs,
pe3yiabpTaToB 00y4eHHsI U TPeOOBaHHMI K YPOBHIO IOATOTOBKH BBITYCKHHKOB, IOJOXEHUS 00
O0IMIMX LEeNSX W MPHUHIMIAX, XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CPEIHEro
obmrero oopasoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O CHeupUKe OMOJIOTHH,
e 3HAYEHUM B MO3HAHUU JKUBOW NPHPOJIBI U OOECIIEYCHHUU CYIIECTBOBAHMS YEIOBEYECKOro
obmiectBa. CornacHO Ha3BaHHBIM IMOJIOKEHUSAM, ONpPENENeHbl OCHOBHBIE (DYHKIIMH HPOrpaMMBbI
0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Ouonoruu Aaér MpeacTaBiIeHUE O LesX, 00 o0mel crpaTerun 00ydeHUs,
BOCIIUTAHUS M DPa3BUTHSA O0OydaromuXcs cpencTBaMu ydeOHoro mnpeamera «buonorusy,
OIpenensieT 00sA3aTeNbHOE MPEIMETHOE COAEpPXKAHHE, €ro CTPYKTYpY, paclpeneineHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO MOCIJIe0BAaTEeIbHOCTh U3YUYEHUs y4eOHOro maTepuana C
y4€TOM MEXIPEeIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, IOTUKM 00pa3oBaTeIbHOTO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4arOMIUXCsl.

B mnporpamme mno OuoONOruM TaKKe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHbIM U TPEAMETHBIM pe3yibTaTaM o0OydeHus B (HOPMHUPOBAHHU
OCHOBHBIX BHJIOB y4€0OHO-ITO3HABATEIbHOMN JeSITENbHOCTH/Y4eOHBIX IeHCTBUI 00ydaromuxcs mo
OCBOEHHIO COJIEpKaHUs OMOJIOrHYECKOro 00 pa3oBaHMsL.

B nporpamme no Ouonoruu (10—11 xmaccel, 6a30BbIii YpOBEHb) peaqn30BaH MPUHLIHUII
MIPEEMCTBEHHOCTH B H3Y4YeHUM Ouosoruu, Onarojgaps uyeMy B HEW mpocMaTpuUBaercs
HaIPaBJICHHOCTh HA Pa3BUTHE 3HAHUI, CBSA3aHHBIX C (POPMUPOBAHMEM €CTECTBEHHO-HAYYHOI'O
MUPOBO33pEHHS, IEHHOCTHBIX OpHEHTAUUNH  JUYHOCTH, OKOJOTMYECKOrO  MBIIIJICHMUS,
MpEJCTaBICHUA O 3J0pPOBOM o00pa3ze KM3HH M OepexHBbIM OTHOIIEHHEM K OKpYy)Karolien
npuponHoii cpene. [lodToMy Hapsny ¢ U3ydeHHEeM OOIIeOMOJOTHYEeCKUX TEOpUl, a TakkKe
3HAaHHUH O CTPOEHUHU KUBBIX CUCTEM PAa3HOI'O PaHIa U CYLIHOCTH OCHOBHBIX IIPOTEKAIOIUX B HUX
IIPOLIECCOB B TMporpamMme Mo OHOJIOTMH YAEIEHO BHMMAHME HCIIOJIb30BAHUIO MOJY4YEHHBIX
3HAHUH B TIOBCEIHEBHOW KHU3HH JUJIsl PEIICHUS NPUKIIAIHBIX 33/1a4, B TOM YK ClIe: MPOQHIAKTUKA
HACJIEZICTBEHHBIX ~ 3a00JI€BaHUI  4YEJOBEKa, MEIUKO-I€HETHMUECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBAHHS SKOJIOTHYECKU IIeJIECO00Pa3HOro MOBEACHHUS B OKPY)KAIOUIEH NMPHUPOAHOH cpene,
aHaNM3a BIMSHUS XO3SMCTBEHHOM JESITENbHOCTH 4YeJIOBEeKa Ha COCTOSHHUE MPUPOTHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHME BHHUMAaHHUS K IMPHUKIAJHOW HAMpaBIEHHOCTH Y4eOHOro
npeameTa «buonorus» MpOAUKTOBAHO HEOOXOAWMOCTBIO OOecredeHus] YCIOBUN JJIsl peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3aJ]a4 IIKOJIBHOI0 OMOJIOrHYecKoro o0pa3oBaHus, KOTopas Ipeanoiaraer
dbopmupoBaHue y 0OYyYaromMXCsi CHOCOOHOCTH aJalTHPOBATHCA K HM3MEHEHHSIM JAMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT0 MUPA.

buonorus Ha ypoBHE cpenHero oOiiero odpa3zoBaHus 3aHHMaeT BaxxHoe MecTo. OHa
obecrieunBaer (GopMHUpoBaHHE y OOyYaroLIMXCS IPEICTaBJICHUM O HaydHOM KapTHHE MUpa,
paciupsieT 1 00001IaeT 3HaHUsI O )KUBOHM MpUpoJie, €€ OTIMUYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alMd W D3BOJIOLUH, CO34A€T YCIIOBUS JJIs: MO3HAHMS 3aKOHOB YXUBOM MPUPOJIBL,
¢dopmupoBaHus (YHKIMOHAIbHONW T'PaMOTHOCTH, HaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasza
KHU3HU, SKOJIOTMYECKOr0 MBIIIJICHHS, [EHHOCTHOT O OTHOILLIEHUS K )KMUBOM MPHUPOJIE U YETIOBEKY.

bonpmoe 3HaueHMe OHOJOTHMsS MMEET TakKXKe Ul PELIEHHs BOCIUTATENbHBIX MU
Pa3BUBAIOIIMX 3aJ]ad CPeIHEro O0IIero 00pa3oBaHMsl, COIMANM3aMK o0ydaromuxcs. Vzydyenue
Ouonoruu obecrnieunBaer yCIIOBUS ISl dbopMupoBaHUS UHTEJUICKTYaIbHBIX,



KOMMYHUKAIIHOHHBIX ¥ WH(OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYIbTYpBI, CIIOCOOCTBYET
UHTETpallui OMOJIOTMYECKUX 3HAHMM C MPEACTaBICHUSAMHM M3 APYrUX y4eOHBIX MpEAMETOB, B
4acCTHOCTH, (PU3MKHU, XUMUHU U reorpaduu. HazpanHble MOT0KEHUS 0 MpeaHa3HAYEHUN y4eO HOTro
npeamera «buonorus» coctaBUIM OCHOBY JJIsi OIpEAeNeHHs TIOAXO0A0B K oTOopy u
CTPYKTYPHUPOBAHUIO €r0 COAEpKaHus, IPEICTaBIEHHOIO B IpOrpaMMe 10 OUOJIOrUH.

Ot60p conepxanus ydeOHoro npeameta «buonorus» Ha 6a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIHNI KyJIbTypOCOOOpa3HOro MoJX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYarolIuecs JOKHBI
OCBOWTH 3HAHUS U YMEHHS, 3HAUMMbIe I (OPMHUPOBAHUS OOIIEH KYyJIbTYpbI, ONpPEAEIsIoNe
aJIeKBaTHOE IMOBEJCHHE YeJIOBEKa B OKpYXKarolledl HpHUpOIHOH cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHOM JKU3HHU M MPAKTUYECKOH AesrensHocTH. Oco00e MecTo B 3TOH CHUCTeMe 3HAaHUUI
3aHUMAIOT JJIEMEHTHl COACP)KAaHUS, KOTOpBIE CIy)KaT OCHOBOM 11 (popMUpOBaHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPHEHTALMAX JIMYHOCTH, CITOCOOCTBYIOIUX I'YMaHU3aUN ONOJIOTHYECKOro 00pa3oBaH Hsl.

CTpyKTypupoBaHHE coOAep)KaHHS y4eOHOrO MaTepuana B MpOrpaMMe IO OHOJIIOTHU
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUM 00 OTIMYMUTEIBHBIX OCOOEHHOCTIX
KUBOM MPUPOABI, O €€ ypPOBHEBOW OpraHU3allMM U 3BOJIOLMHU. B COOTBETCTBUM C 3THM B
CTpYKType yueOHOro mpenmMera «buomnorus» BbIIENEHBI CIEAYIOIINE COACPKATENbHbIE TUHHUU:
«buonorus xak Hayka. MeTo/bl HAyYHOTO MO3HaHUA», «KieTka kak OHoJoruvecKasi CucTemMay,
«Opranusm kKak Ouonoruyeckas cucremay, «CrucremMa U MHOrOOOpa3ne OPraHMYEcCKOro MHUpPa,
«OBOIIOLUS KUBOM IIPUPOABI», « IKOCUCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTH.

Ilenp wm3yuenus yuyebHOro npeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
00y4aroUMMHCST 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAJbHOM OpraHU3aldd >KUBBIX CUCTEM
pPa3HOro paHra v MpHOOPETEeHNE YMEHHUI UCIIOIb30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX JICUCTBHI B
OTHOILIEHUU O0BEKTOB KUBOW NMPUPOABI M PELICHUS Pa3IMUHbIX )KU3HEHHBIX MPOOJIEM.

Joctmxkenne nenu usydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
obecrieunBaeTCs peleHNeM CIEAYIOIIMX 3a/1a:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBl 3HAHUH O OHMOJOTMYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBHiIaX, CIy)KallMX OCHOBOM AJsi (OPMHUPOBAHMS
MIPEICTABICHUM O €CTECTBCHHO-HAy4YHOM KapTUHE MHpPA, O METOJAaX HAy4YHOro IO3HaHUf,
CTPOGHHH, MHOTOOOpa3uu M OCOOEHHOCTSIX JKUBBIX CHUCTEM pA3HOTO YpPOBHS OpraHU3aIluH,
BBIIAIOIINXCS OTKPBITHSAX U COBPEMEHHBIX MCCIIEA0BAHUSIX B OMOJIOTHH;

dopmupoBaHue y 0OydaloIUXCsl MO3HABATENbHBIX, WHTEUIEKTYaJIbHBIX M TBOPUYECKHX
crocoOHOCTeN B Mpoliecce aHalu3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAyYHBIX B3IJIAOB,
U7 U MOAXOA0B K U3YUEHHIO KUBBIX CUCTEM PA3HOIO YPOBHS OPraHU3aLlUu;

CTaHOBJIEHHE Y oOOydaromuxcs o0meld KyiabTypbl, (YHKIHMOHAJbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHITH M OLICHUBATH SIBJICHUS OKPY)KAIOIIEr0 MHpa >KUBOH MPHUPOILI Ha
OCHOBAHUU 3HAHUI U OMBITA, MOJYYEHHBIX TPU U3YUCHUU OHOJIOTUH;

¢dopmupoBaHue y oOydaroIIUMXCsl YMEHUH WIIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHX
3HAHUM B IPAKTUYECKOW JESITEIbHOCTH YEJIOBEKA, Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKHX
TEXHOJIOTUN U arpoOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM KHBOH IMPHUPOJBI,
HEOO0XOIMMOCTH OEpeXKHOr0 OTHOILIEHUS K Hell, COOII0AeHUs STHYECKUX HOPM IIPU MPOBEIECHUN
OMOJIOrMYECKUX HCCIeI0BaHU;

OCO3HAHME IIEHHOCTH OMOJIOrMYEeCKMX 3HAHWU JUIS MOBBIIIEHUS YPOBHS 3KOJOTHMYECKON
KyJIBTYPBI, JUIsl GOPMUPOBAHHS HAYYHOT O MU POBO33PEHHUS;



MpUMEHEHUE MPHOOPETEHHBIX 3HAHUN W YMEHUH B TNOBCEIHEBHOW >KU3HU I OLICHKH
MOCIICICTBUI CBOCH JEATEIBHOCTH IO OTHOIICHHIO K OKpYXKamIled cpene, cOOCTBEHHOMY
3I0pOBbI0, 00OCHOBaHUE U COOJIIOICHNE Mep MPODUIAKTUKH 3a00JIEBaHUH.

B cucreme cpennero o6miero odpaszoBanusi «buomnorusy», nzydaemas Ha 6a30BOM ypOBHE,
SIBJIICTCS O0SI3aTEIBHBIM YYEOHBIM ITPEAMETOM, BXOISAIIMM B COCTaB IPEJAMETHOH O0JIACTH
«EcTeCcTBeHHO-HAYyYHBIC TTPESIMETHIY.

Jnst u3ydenus 6uonoruu Ha 6a30BOM ypOBHE CpeAaHEro o0Iero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 34 gaca (1 gac B Heneno).

COJAEP/KAHUE OBYYEHMUSA TPOI'PAMMBI ITO BUOJIOT'UHA
(BA3OBBI YPOBEHb)
10 KJIACC

Tema 1. buoJiorus Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMU C OOIIECTBEHHBIMHU, TEXHHUYECKUMH H JPYTHMH
€CTeCTBEHHBIMH HaykamH, (uiaocodueil, 3THKOH, 3CTeTuKod M mpaBoM. Ponbp Ouonoruu B
(opMUPOBaHNU COBPEMEHHON HayyHOU KapTUHBI Mupa. Crucrema OMOJIOrHYECKUX HayK.

MeTozbl mo3HaHUA KUBOU IPUPOJIbl (HaOIIOAEHNE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJIacCH (PUKAIKs, MOJICIIMPOBAHUE, CTATUCTHYECKass 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[TopTpetst: Y. Japsun, I'. Menaens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabmuue! u cxembl: «MeToabl TO3HAHUS KUBOI IPUPOABDY.

JlaGopaTopHble U MpakTHYeCKHe PadoThI:

[Tpaktnueckass padora Ne 1. «Mcmonb30BaHHE pa3IMYHBIX METOJOB IPH HM3yYCHUHU
OMOJIOrMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHu3anus.

JKupbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauuue >KUBBIX
CHCTEM OT HEOPraHU4ECKON MPUPOJBI.

CpoiictBa OmocucteM U UX pa3HooOpaswe. YpPOBHM OpraHu3alii OHOCHCTEM:

MOJIEKYJISIDHBIA,  KJIETOYHBIN, TKaHEBBIH, OpPraHU3MEHHBIN, MO YJISIITUOHHO -BU]OBOM,
9KOCHCTEMHBIN (OMOTreoeHOTUYECKUit), OnochepHBIH.

JleMOHCTpanuu:

Tabmumpsl U cxembl: «OCHOBHBIE TPH3HAKH JKU3HU», «YPOBHH OpraHU3AIUU KUBOK
MIPUPOIBI».

Ob6opynosanue: monens Mmonekysl JJHK.

Tema 3. Xumu4yeckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE  BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPOAJIEMEHTHI. Boga 1 MuHEepanbHbIE BEIIECTRA.

OyHKIIMU BOABI U MHHEPAJBHBIX BEHIECTB B KieTke. [lommepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 0eiakoB. AMUHOKHCIIOTHI — MOHOMEPHI OenkoB. Hesamennmblie
U 3aMEHUMbIE AMHUHOKHUCIIOTHI. AMMHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€JIKOBOI
MOJIEKYJIbl (MIE€pBUYHAs, BTOpUYHAs, TPETUYHAs W YETBEPTUYHAA CTPYKTypa). XUMHUYECKUE
cBolicTBa OenkoB. bruonornueckue GyHKIIMH OEITKOB.

@depmeHTHl — OuWonorumueckue kKatanuszatopbl. CTpoeHue (epmeHTa: aKTHUBHBIN LEHTP,
cyoctpatHas  creuupuyHocte.  Kodepmentsl. Burtamuabl.  Otimums  pepMeHTOB  OT
HEOPraHWYECKUX KaTaIu3aTOPOB.



YrneBoabsl: MOHOCaxapuabl (TII0K03a, prubo3a u Ae30kcuprudo03a), nucaxapusl (caxaposa,
JAKTO3a) M TONMCcaxXapuabl (Kpaxmall, TIUKOreH, LeJmoio3a). buomornueckue QyHKImnm
YIJIEBOJIOB.

Jlununer:  tpurauunepuasl, Gochomunuapl, crepouasl. ['mapopunabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢ynkuuu naunuaos. CpaBHEHHUE YTJIEBOIOB, OEJIKOB U JIMIIKUJOB KaK
HWCTOYHUKOB YHEPTHH.

Hyxnennossie kucnotel: JJTHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u pynkuuu [IHK. Crpoenue m pynkumu PHK. Bumer PHK. AT®: crpoenue u
(bYHKIHH.

[Muronorust — Hayka o Kierke. KilerouHass Teopuss — NpUMEpP B3aUMOACHCTBUA UACH U
(akTOB B HAYYHOM TO3HAHUH. METOIbI U3YUCHHUS KIIETKH.

Krerka kak nenoctHas »uBasi cucrema. OO1IMe NpU3HAKU KJIETOK: 3aMKHYyTasi HapyKHas
MeMmOpaHa, monekyisl JIHK kak reneTnueckuii annapar, cicTeMa CUHTe3a Oenka.

Tunel KIETOK: JyKapuoTHUeckas H mpokapuoTuueckas. OcoOEHHOCTH CTPOCHUS
npokaproTuueckoi kietku. Knerounas crenka 6axtepuii. CTpoeHne 3yKapruOTHUYECKON KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENHHOM, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIHKC, MX (PYHKIHUU.
[Tna3zmatuueckass memOpaHa, e€ cBodcTBa M (QyHKIuU. lluTtomasma w e€ oOpraHoubl.
OnnomemOpanusie opranousl kinetku: DIIC, anmapart ["onbmku, nuzocomsl. [TonyaBToHOMHBIE
OpPraHoWJbl KJIETKU: MUTOXOHAPUH, NiIacTuabl. IIpomcxokaeHue MUTOXOHAPUN U IUIACTHL.
Bunel nnactun. HememGpanHuble OpraHou ibl KIETKH: pUOOCOMBI, KIIE€TOUHBIN LIEHTP, LEHTPUOJIH,
PECHUYKH, KT'YTHKUA. OYHKIIUYA OPraHOMIO0B KICTKU. BKimrouenus.

SAnpo — perynsaTopHslii IeHTp kieTku. CTpoeHue sapa: sjepHas 0007104Ka, Kapuoria3ma,
XPOMATHH, SAPBIMIKO. XPOMOCOMBI.

TpaHCcOpT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIann, M. [lneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

HAuarpammsel:  «PacrpeneneHne XMMHYECKHUX DJIEMEHTOB B HEXUBOW  NPUPOAE»,
«Pacripenenenne XuMHYECKUX 3JIEMEHTOB B KUBOW IIPUPOE».

Tabmuusl u cxembl: «llepuonuueckas Tabnuila XUMHUYECKUX 3JEeMEHTOB», «CTpoeHue
MOJIEKYJIbI BoAb», «buocunTes 6enkay», «CTpoeHue Moliekybl 6enkay, «CtpoeHue GpepMeHTay,
«HyxneunoBbie kucnotel. JJHK», «Ctpoenne momnekynbl AT®y», «CTpoeHue 3yKapruoTH4eCKOn
KIeTKn», «CTpoeHHE J>KUBOTHOW KIEeTKu», «CTpOeHHE pacTUTENbHOW KIETKHW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKN», « CTpoeHue Sapa KIETKN», « YTIIEBOAb, «JInnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpyIOBaHUE sl MPOBEIACHHUS HaOII0ICHUM,
U3MEPEHUH, IKCIIEPUMEHTOB, MHUKpPOIpEnapaThl pacTUTEIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble 1 MpaKkTHYecKHe PadoThI:

JlabopaTopHasi pabora Ne 1. «/3ydyeHHe KaTaIMTUYECKOH aKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMUJIa3bl UJIM KaTaasbl)».

JlabopaTopHasi pa6ora Ne 2. «M3yueHue CTpOCHHSI KJIETOK PACTCHHM, >XKUBOTHBIX U
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U ux OnucaHue».

Tema 4. 7/KusHenesiTeJIbHOCTb KJIETKH.



OOmen BemiecTB, WJM Merabomu3M. AccuMuwisanus — (IJIACTHYECKUHA OOMEH) |
JTUCCUMUJISIINS (PHEPreTUYECKUil 0OMEH) — JIBE€ CTOPOHBI €UHOTrO Tpoiecca Merabonmu3ma. Poms
3aKOHOB COXPaHEHHMS BEIIECTB M DHEPIUU B IOHUMAaHUU METaboIu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTpOodHBIA U rerepoTpodubid. Poms pepmenToB B 0OMeHe
BEII[ECTB U MIPEBPAIICHUH SHEPTHH B KIICTKE.

dorocunTe3. CBetoBas W TemHOBass (a3pl ¢doTocuHte3a. Peaknum QorocunTesa.
DddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A ISl )KU3HU Ha 3emiie. BiausHue ycnoBuii
cpensl Ha POTOCHHTE3 U CITOCOOBI MTOBBIMICHHS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIH.

XeMocuHTe3. XEMOCHHTE3UpyIolue OakTepuu. 3HAYCHHE XEMOCHHTE3a JUI JKU3HU Ha
3emuie.

DOHepreTuueckuii obOMeH B  KJeTke. PaciieryieHme  BemIeCTB,  BBIACICHHE U
AKKyMYJMPOBAaHHE YHEPrUU B KJIETKE. DTarbl d3HepreTuueckoro oomena. I'nukonus. bpoxxenue u
ero Buael. KucnopogHoe okuciaeHwe, WIM  KIeTO4YHOE JAbixaHue. OKHUCIUTENbHOE
dhochopunmupoBanue. D HHEKTUBHOCTD IHEPTETUUESCKOT0 OOMEHA.

Peakumu wmaTpuuHoro cuHte3a. I'eHetmdeckas wuHdopmanus u JHK. Peammzarus
TFeHETHYEeCKOW MH(POpMalMK B KJIETKE. | €HeTHYECKU KOJ M €ro CBOMCTBA. TpaHCKPHUIIUS —
matpuunbiii cunte3 PHK. Tpaucnsuus — Guocunrtes Oenka. Drtanbl TpaHcasuuud. KonupoBanue
aMUHOKHCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Hekyierounsle Qopmbl ku3HU — BHUpYChl. Mctopusi otkpeitus BupycoB (. U.
NBanosckwuit). OcoO€HHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUPycoB. baktepuodaru. bonesnun
pacTeHu#, )KUBOTHBIX U Y€JIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nmmyHoneummTa 4yenoBexa

(BUY) - Bozoymaurens CIIW/la. OOpatHasi TpaHCKpHIIIMS, peBepTaza W HHTErpasa.
[TpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.
JdeMoHCcTpanuu:

IToptpetsi: H. K. Kosbnios, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmumel w cxeMbl: «Tumbsl  muTaHusy, «MeTaboam3am»,  «MHUTOXOHIPHUS,
«JHepreTuyeckuii ooMen», «Xmoporuacty, «®Porocunrtedy, «Ctpoerue JJHK», «CtpoeHue u
¢byHkmoHupoBanue reHa», «CuHre3 Oemka», «leHermueckuit  kom», «Bupyce,
«bakrepuogparn», «Crpoenne u xu3HeHHbIM 1K Bupyca CIIM/la, Oaxtepuodaray,
«Pemmukamus JJHK».

O6opynosanue: Monenu-anmmkauun «Yasoeane JJHK u tpanckpunuus», «buocunres
6enkay», «CTpoeHue KJIeTku», Mmoaeib cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHe U MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii muKi, WM >KU3HEHHBIM LMK KieTku. WHTepdaza u muto3. Ilporeccsr,
npoTekatone B uHTepdaze. Pemnmkanusa — peakuus matpuuHoro cunresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HaOOp — KapuoTHN. J{MIUIOMIHBIA W TaIUIOMIAHBIA XPOMOCOMHBIC
Habopbl. XpomaTuabl. L{uTomornyeckre OCHOBBI Pa3MHOKEHUS M MHAMBHAYAILHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum Mmuros3a. [Ipomeccel, mpoucxopsmiye Ha pa3HbIX
CTaIUsIX MHUTO3a. buonornuecknii CMBICII MATO3A.

[Tporpammupyemasi rubenb KJIETKHU — aronTos3.

@opMbl  pasMHOXKEHHUSI OpraHu3MoB: Oecrojoe u moinoBoe. Buasl  Oecrosoro
pa3sMHOXKEHUS: JeJIeHHe HaJBOE€, MMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BET€TATUBHOE Pa3sMHOXKEHUE. VICKYCCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €r0 3HAYECHHE I JIS
CEJIEKLIUH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTIUYHS OT OECIIoNIoro.



Meiio3. Cragun Mmeriosa. Ilporecchl, mpoucxonsime Ha craausx Mmeiosa. [loBenenue
XpomocoM B Meio3e. KpoccuHrosep. bruosiorndeckuil CMbICII M 3Ha4E€HUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y XUBOTHBIX. [10/10BBIE *Kee3bl:
CEMEHHUKHM M siMYyHUKU. OOpazoBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CrHepMaTo30u[,
SLIeKJIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHUS SHLEKIETOK H
cnepmarto3zouioB. OminogorBopenue. [laprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BHUTHE (dMOpPUOTEHE3).
Ortanbel AMOPUOHANIBHOTO PA3BUTHS y TIO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TacCTPYJISIIHS,
opranorenes. [loctamOproHanbHOE pa3BUTHE. THUIBI TOCTAIMOPHOHAIBLHOTO PA3BUTHS: MPIMOE,
HenpsiMoe (JMYMHOYHOE). BimsHue cpenpl Ha pa3sBUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKJIEHHBIE YPOICTBA.

Poct u pa3zsutue pacteHuil. OHTOreHe3 IBETKOBOTO PAaCTEHMSI: CTPOEHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpanum:

Tabmune! u cxembl: «DOpMBI pa3MHOKEHHSI OPTraHU3MOBY, «JIBOIHOE OMJI0JOTBOPEHUE Y
LBETKOBBIX pAacTeHUD», «BeretaTuBHOE pPa3sMHOXKEHHE pacTeHui», «JlemeHue KieTku
Oaktepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBI», «KIIETOUHBIA ITUKI»,
«Permmukarusa JTHK», «Mutos», «Meito3y», «lIpsamoe u Henpsimoe pa3BuTue», «l'amerorenes y
MJIEKOMIMTAIOIIUX U YelnoBeKa», «OCHOBHbIE CTAJUU OHTOI'CHE3a».

O6opynoBaHue: MHKPOCKON, MHUKpompenapaThl «CrepMaTo30uabl MIIEKOMHUTAIOLIET0»,
«Sineknerka MilekonuTaromero», «KapumokmHes B KIETKax KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmnKanus «Jlenenue kiaerku», moaenb JJHK, monens meradazHol XpOMOCOMBI.

JlaGopaTopHble U MpaKkTHYeCKHe PAdOThI:

JlabopaTtopHast paborta Ne 3. «HaGnrogeHne MuTo3a B KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MHUKpOIIpenapaTaxy.

JlaboparopHast pabora Ne 4. «V3ydeHWe CTpOCHHS TMOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpoOMpenaparax.

Tema 6. HacsiencTBEHHOCTh U H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetukd. McTopusi pa3BUTHS TEHETUKH. Poib murTosnoruu u
SMOpPUOJIOTUU B CTAHOBJICHUH T€HETUKHU. BKJaa poccuiickuX u 3apyOeXHbIX YUEHBIX B Pa3BUTHE
TCeHeTUKH. MeTonbl TEHETHKH (TUOPUAOJIOTHYECKHM, ITUTOTCHETUYCCKUN, MOJIEKYISIPHO -
reHetndeckuii). OCHOBHBbIE T'€HETHYECKHE OHATUSA. [ eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMasi B
CXeMaxX CKpeUIMBaHUM.

3aKOHOMEPHOCTH  HAcCJleIOBAaHMS  IPU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MonorubpuaHoe ckpenBaHue. 3aKoH equH0-00pa3us rHOpUI0B epBoro mnokoyeHus. [Ipasuio
JOMMHHUPOBAaHMS. 3aKOH pacllelieHus Mpu3HakoB. ['mmore3a wumcrotsl ramer. llomHoe u
HEMOJIHOE JIOMUHUPOBAHUE.

JuruOpunHoe CcKpeliMBaHMe. 3aKOH HE3aBUCHUMOIO  HACJIEJOBAHMSI  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI AUTHOPUIHOIO CKPELIMBAHUA. AHAIM3UPYIOLIEE CKpELIMBaHUE.
Hcnonp3oBaHue aHATM3UPYIOIIEr0 CKPEIMBAHMS IS OIPEIEIICHUS T€HOTHIIa OCOOH.

CueruieHHOe HacienoBaHue mpuszHakoB. Pabora T. Moprana mno CHEIUIEHHOMY
HacJel0BaHMIO TeHOB. HapylieHne cuernieHus: FreHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHsI HACIIEACTBEHHOCTH. | 'eHeTnyeckue KapThl.

I'enernka noma. XpoMOCOMHOE ONpeNeIcHHUE Moa. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
l'omorameTHsle U rereporaMeTHbie opraHu3Mbl. HaciemoBaHue NpU3HAKOB, CLEIMJIEHHBIX C
TIOJIOM.



N3menunBocTh. Buabl H3MEHYMBOCTH: HEHACIIEACTBEHHAs U HAaclaeACTBeHHas. Poib cpenbl
B HEHACJIE/ICTBEHHOW HM3MEHYMBOCTU. XapaKTePUCTHKA MOAM(PUKAIIMOHHON HM3MEHYUBOCTH.
BapurannonHslil psan u BapuanvoHHas kpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHH O U3MEHUYHUBOCTH.

HacnencrBennasi, Wiy reHOTUNNYECKasi, ”3MEHYMBOCTh. KoMOMHATHBHAST M3MEHUYHBOCTb.
Meiio3 ¥ TONOBOW TMpoliecC — OCHOBAa KOMOMHATMBHOM W3MEHYMBOCTH. MyTallMOHHAS
n3MeHunBocTh. Kiaccuukanus MyTtanuili: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa H
MPUYUHBI MyTaluii. MyTareHHbie QakTOpbl. 3aKOH TOMOJIOTUYECKH X PSIOB B HACIEACTBEHHOMN
n3Mmenunsoctu H. 1. BaBunosa.

BuesnepHas HaclIeACTBEHHOCTh U M3MEHYUBOCTD.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOABl T'€HETUKU UEJIOBEKA:
reHeaJorMueckuii, OJM3HELOBbI, [UTOr€HETUYECKU, OMOXUMUYECKUH, MOJEKYJISAPHO-
reHerndeckuii. COBpEMEHHOE ONpeAelieHue TIeHOTUIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIHpOBaHue, B ToM uucie ¢ nomoinpto [1I[P-anamuza. HacnenctBeHHsie 3aboneBaHus
YyernoBeKa: TeHHble O0one3Hu, OOJe3HM C¢  HACJIEACTBEHHOW  MpeapacroioKeHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. CoMaTHdecKue U TeHepaTHBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHnMnBI 370pOBOro 00pasa KU3HU, TUATHOCTHKH, MPOPHIAKTUKN U JEUYEHUSI TeHETUYECKUX
Oone3neil. MenUKO-TeHEeTUYECKOe KOHCYJIbTUpOBaHUE. 3HAUYE€HUE METUIIMHCKOW TEHETUKH B
NPEAOTBPAIICHUH U JICICHUH TeHeTUYECKUX 3a00IeBaHMil YeoBeKa.

JdeMoHcTpanuum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
PecoBckwmii, H. 1. BaBuios.

Tabmuue!l 1 cxembl: « MOHOrHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOr€HETUYECKask OCHOBAY,
«3aKOH pACHICINIEHHsT M €ro LHUTOI€HETHYecKas OCHOBa», «3aKOH YHCTOTBI TIaMeT»,
«durubpunnoe ckpenmbanue», «LluTosoruueckrne OCHOBBI JUTHMOPHIHOTO CKPELIUBAHUS,
«Meiio3y», «B3auMojielicTBUE alieIbHBIX TEHOBY, «I €HEeTUUEeCKUE KapThl PACTEHUM, KUBOTHBIX
u yenoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACIEIOBAaHMsS, CUEMJICHHOTO C IOJIOM ),
«Kapuotumnbel denmoBeka © IKHBOTHBIX», «BuUAB HM3MEHUUBOCTHY», «MoauduKayuoHHAS
U3MEHYNBOCThY», «HacnenoBanue pesyc-dakropay, «'eHeTHKa rpymnn KpoBu», «MyTanuoHHas
U3MEHYHUBOCTBY.

OObopynoBanue: Mozenu-anniaukanun «MoHorubpuaHoe ckpemuBanuey, «HenonHoe
JoMUHUpOBaHueY, «JuruOpunnoe ckpemmuBanuey», «llepekpéct XpoMocoM», MHUKPOCKOI H
mukponpenapat «/pozoduna» (Hopma, myTanuu (GOpMbI KPbUIBEB M OKPACKH Tela), repoapuii
«I"opox TOCEBHOMN Y.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaboparopHas pabota Ne 5. «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPUTIHOTO
CKpEIIUBaHUsA y Jp0o30(UiIbl Ha TOTOBBIX MUKpPOIIpEmapaTaxy.

JlabopaTtopnast pabora Ne 6. «M3yuenne MoauUKAITMOHHONW W3MEHYMBOCTH, MIOCTPOCHUE
BAPUALIMOHHOIO PsAJla ¥ BApUALIMOHHOW KPUBOWY.

JlaGoparopHass pabora Ne 7. «AHamu3 MyTanuii y JApo3o¢uiasl Ha TOTOBBIX
MHKpoOMpenaparax.

[TpaxkTuueckas pabota Ne 2. «CocraBiaeHHE U aHAJIU3 POJIOCIIOBHBIX YEJIOBEKa.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Mporecc. 3apoxKICHHE CEeJIEKIIMU U JomecTukanusa. Yuenue H. U.
BaBmioBa 0 I1EHTpax MPOUCXOXKACHUS M MHOTrooOpasusi KyNbTYpPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHUSI TOMAIIHUX KUBOTHBIX. COpT, Mopojia, ITamMM.



CoBpeMeHHbIE METOABI CelleKIUU. MaccoBbI M MHIWBHUIYyalbHBIA OTOOpPHI B CENEKLIUU
pacTeHui u XUBOTHBIX. OleHKa KCTephepa. baM3kopoCTBEHHOE CKpElMBaHUE — HHOPUIUHT.
Uuctas nuHusA. CkpeniBaHWe 4YWCTHIX JWHUNA. [erepo3uc, wuam rubpumHas cuia.
HeponctBennoe ckpemmBanue — ayrOpuauar. OtnanéHHas THOpuau3anuss U e€ yCIexwu.
UckyccTBeHHBII MyTareHe3 W MOJIYYEHHE MOJUIUIONAOB. JIOCTHMKEHUS CEJEKIMU pPACTEHUH,
YKUBOTHBIX 1 MUKPOOPTIaHU3MOB.

buorexHosoruss Kak oTpacib NPOM3BOACTBA. ['eHHass WHXKEHepus. ITamnbl CO3JaHUSA
pexomOunanTHOo JIHK wm TpaHcrenHsix opranm3moB. Krnerounas wumkeHepus. KiierouHbie
KyJIbTypbl. MUKpOKIIOHAJIbHOE pa3MHOXKeHUEe pacTeHuil. KioHnpoBaHue BHICOKOMPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJIOTMYECKHME M 3dTHdeckue mnpodiemsl. I'MO —
FeHETHYECKH MOJIU(PUIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. K. BaBunos, 1. B. Muuypus, I'. /. Kapnedenko, M. @. l1BaHOB.

Tabmunel u cxembl: KapTa «LIeHTpbI MPOMCXOXKAEHHUS W MHOro00paszusi KyJIbTYPHBIX
pactenui», «llopoabl JoMamIHUX )XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas
rubpuauzamnus», «Paborer akagmemuka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
ouotexHosnorun», «Kierounsle KyJnpTypsl U KIOHHpOBaHHE», «KOHCTpyHpoBaHUE U TMEpeHoC
TE€HOB, XPOMOCOM.

O6opynoBanue: MyJSHKH TUIOOB UM KOPHEIJIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repbapuii «CesbCKOX039iCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

Oxckypcust «OCHOBHBIE METOABI M JIOCTHIKCHHS CEJICKIIMH PAaCTEHUH M KUBOTHBIX (Ha
CEJICKITMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOHUCHBITATEIBHBIM Y4aCTOK, B TEILUTHYHOE
X035 CTBO, JJAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

11 KJIACC

Tema 1. JBoJIlOMOHHAs1 OHOJIOTHS.

[Ipeanockliku BO3HUKHOBEHMSI 3BOJIIOLIMOHHOM TeOpHH. DBOJIOLMOHHAS TeOopus U e
MecTOo B Ouosoruu. BiusiHue 3BOIIOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBuzerenscTtBa 3BoJOLMH. [laneoHTonornueckue: MOCIENOBATEIbHOCTh IOSBICHUS
BHJIOB B IMAJICOHTOJOTUYECKOM JIETOMUCH, Iepexoaubie ¢popMbl. buoreorpadguueckue: cxoacTBo
u paznnane GayH u Grop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTUYECKUE: CXOACTBA M PA3JIM4YUs SMOPHOHOB pa3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMMYECKHE: TOMOJIOTUYHbIC, AHAJOTMYHbIC, PYJUMEHTapHBIE OpraHbI,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKHE: CXOACTBO MEXaHHW3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX METa0OIMYECKUX MyTel y BCEX OPraHu3MOB.

OpomouuonHass Tteopus Y. [lapBuna. Ilpennoceliku BO3HMKHOBEHHUS JlapBUHU3MA.
JIBuKylMe CUJIbI  DBONMIONUU BHAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPAaHUYCHHOCTH PECYpPCOB, HEOMpeAeNEHHass H3MEHUYMBOCTh, OOppOa 3a CyIIecTBOBAaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTI) u e€ oCHOBHBIE TTOJIOKEHUSI.

MukposBomonus. [Tomyssanus kak eqMHUIA BUIA U SBOJIOLINH.

JBmwxymme cuibl ((pakToOpbl) BOMIOIUK BUIOB B MpHpoae. MyTallMOHHBIA TpoIecc u
KOMOWHATUBHAS HM3MEHYUBOCTh. [lomynsiimoHHbIe BOMHBI H Jpeiid reHoB. W3omauus wu
MUTpaLus.

EctectBenHbli 0TOOp — HampaBisomuii (akrop sBomronuu. DOpMbI €CTECTBEHHOTO
orbopa.



[Tpucnoco61eHHOCTh OPraHU3MOB KakK pe3yJbTatT 3Bomonuu. [IpuMeps! npucrnocobaeHuit
y opraau3MoB. ApoMop(h 036l U HAHO-a AN TAIIH.

Bun u BunmoobpazoBanue. Kputepuu Bupga. OcHOBHbBIE (OpMBI BHJI000pa30BAHMUSL:
reorpa(uyeckoe, IKOJIOrHYECKOe.

Maxkpoospomonusi. @opmbl 3BosOIMKU:  GUTETHYECKAs, JAUBEPreHTHAs, KOHBEPreHTHAs,
napajuienbHas. HeoOpaTUMOCTh IBOTIOLIMH.

[TponcxoxxaeHue  OT  HECHEUUANIM3UPOBAHHBIX  IPEIIKOB. [Iporpeccupyromas
cnenuanu3anus. AranTUBHAs paguaus.

JdemoHcTpanum:

IToptpetsr: K. Jlunneit, K. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mrosnep, A. H. CeBeprios.

Tabmunelr u cxembl: «Pa3BuTue opraHuueckoro mupa Ha 3emie», «3apoIbIlIN
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «®Dopmbel OOpsObI 32 CyIIECTBOBaHHEY,
«EcrectBenHblii  0T00p», «MHOrooOpasue copToB pacTeHMi», «MHoroobpasue mnopox
KUBOTHBIX», «[Tonmymsanun», «MyTanuoHHas MU3MEHYHMBOCTDY, «ApomMop( o361,
«Maunoanantanuny, «OOmas nereHepauus», «JlBuwxymue cuibl 3Bojtonun», «Kapra-cxema
Mmapuipyta nyremectBus Y. [lapeuna», «bopnba 3a cymectBoBaHue», «lIpucrocobieHHOCTb
opranusmoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHYECKOE BH1000pa30BaAHUE.

OO6opynoBaHMe: KOJIJIEKIHMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMU OKPACKH, HA0Op MJIOZ0B U
ceMsiH, Kosuekuus «IIpuMepsl 3alUTHBIX TPUCIIOCOOIEHNUN Y )KUBOTHBIX», MO/ieNb «OCHOBHbBIE
HaIlpaBJICHUS 3BOJIIOLUNY, 00bEMHAsI MOAesb «CTpOeHHE TOJIOBHOI'O MO3ra MO3BOHOUHBIX ).

buoreorpaguueckass kapta wmupa, KosieKuus «@POpMbl COXPAaHHOCTH HCKOHNAEMBIX
KUBOTHBIX M pacTeHUI», Mojenb anmaukanus «llepekpéct xpoMocom», BilaxHbIE MpenapaThl
«Pa3Bute Hacekomoro», «Pa3BuTue nArymKu», MuKpompenapar «Jposoduia» (HOpMma,
MyTaluu (GOpMbI KPbUIHEB U OKPACKH TEJA).

JlabopaTopHblie M MpakTHYeCKHe padoThI:

JlaboparopHas pabora Ne 1. «CpaBHeHHE BHI0B IO MOP(POIOTHIECKOMY KPHUTEPHIOY.

JlaGopatopHast pabora Ne 2. «OnucaHue TPHCIOCOOIEHHOCTH OpraHm3Ma Hu  eé
OTHOCHUTEIIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HH Ha 3emuIe.

JloHayuHbIe MPENCTABJIEHUS O 3apOXKIEHUU XU3HU. HayuHble rUnoTe3sl BO3SHUKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 M mnaHcrnepMus. XHMHYecKas 3BOJIONMS. AOHMOTeHHBIH CHHTE3
OPraHMYECKUX BEIIECTB W3  HEOPraHMYECKUX. OKCIIEPUMEHTAJIBHOE  IIOATBEPXKICHUE
XUMHUYECKO# »Bommonnu. HayanpHeie 3Tanbl 6unonorndeckoii sBosonuu. ['unoresa PHK-mupa.
®opmupoBaHre MEMOPAHHBIX CTPYKTYp M BOSHUKHOBEHME IPOTOKJIETKU. IlepBble KIeTkn U ux
sBosonusl. ©opMUpPOBaHUE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

PazButne xu3HMm Ha 3emie 1o 3pam u nepuojam. Karapxell. Apxelickag U
npotepo3oiickast dpbl. [lanmeos3olickas 3pa U €€ NEPHOABI: KEMOPUIMCKHUMA, OpPIOBUKCKHUH,
CWIIYpUICKUH, J€BOHCKHAM, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o3o0¥ickas 3pa U €€ Nepuobl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3zorickas apa u €€ nepuojbl: najeor eHOBbIM, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa U TeoJIOrMYecKUX mporeccoB. OCHOBHbBIE 3Tallbl 3BOJIOLMU
pPacTUTENIHHOIO U JKUBOTHOrO Mupa. Apomopdosbl y pacTteHuil U kuBOTHBIX. llosBieHue,
pacuBET U BBIMUpPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHupa Kak OTpakeHHE dBOMIOLMHU. OCHOBHBIE CUCTEMATUUECKUE
IpyTIIBI OPraHU3MOB.



OBojrolMs 4YelnoBeKa. AHTpPONOJIOTHs Kak Hayka. Pa3BuThe MpeAcCTaBICHUN O
MIPOMCXOKJIEHUH YesioBeKa. MeTopl u3yueHus anTponoresesa. CxoJcTBa U pa3jnMyuus YeloBeKa
1 )KUBOTHBIX. CHCTEMaTH4YECKOE MOJIOKEHUE YETIOBEKa.

JBrmxyume cunbl  (akTopbl) aHTpororeHesa. HacnencTBeHHass HW3MEHUUMBOCTb U
€CTEeCTBEHHBIN 0TO0p. OOI1IeCTBEHHBINH 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN Tpy/la, MBIIIJIEHHE,
peusb.

OcHOBHbIE CTaJMM W BETBU 3BOJIOIUHN YEJIOBEKA: aBCTPAJIONUTEKH, YeToBEeK yMeINbli,
Uenosek npsamoxomsamuid, YenoBek HeaHaepTaibCkuii, YemoBek pasyMmHblid. Haxomgku
MCKOMaeMbIX OCTaTKOB, BpPEMs CYILECTBOBaHUS, 00JAaCTh PAaCIpPOCTPAHEHUs, 00BEM T'OJOBHOTO
Mo3ra, o0pa3 KU3HU, OPYAUS.

Yenoseueckue pacsl. OCHOBHBbIE OOJBIIME pachl: €BpONEOUHAs (€Bpas3HiicKas), HErpo-
aBcTpajoujHas  (9KBaTopualibHas), MOHIroOJIOMAHass  (a3MaTCKo-aMepuKaHcKas).  YepTsl
IIPUCIIOCOOJIEHHOCTH IPEACTABUTENEH UEIOBEUECKUX pPac K YCIOBHAM CYIIECTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

[Toptpetsi: @. Penu, JI. [Tactep, A. Y. Onapun, C. Musiep, I'. FOpu, Y. JapBuH.

Tabmuue! u cxembl: «Bo3HukHOBeHHe COMHEUHOM CHCTEMBbI», «Pa3BUTHE OPraHUYECKOro
mupa», «PactutenpHas kierka», <«OKuBotHas kietka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasl cucreMa OpraHuueckoro mmupa», «CpaBHEHHE aHATOMUUYECKHX YEpPT CTPOEHUS
Yell0BeKa U 4elIoBEK0oOpa3HbIX 00e3bsiH», «OCHOBHbIE MECTa MaJ€OHTOJOTMYECKHX HAaXOJO0K
MPEAKOB COBPEMEHHOI'0 4enoBekay, «JlpeBHelmue moan», «JpeBHue moan», «llepBbie
COBpEMEHHBIE JII0/IN», «YeroBeuecKkue pacol.

O6GopynoBanue: Mymspku — «lIpoucxoxkaenue denmoBeka» (OOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTpONa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WIM M300pakeHUsT KaMEHHBIX OpYAMid
MEepBOOBITHOTO YeNoBeKa (KaMHH-YOIMIEephl, pyOuia, ckpebdiia), reoXpoHOoJIorndeckas Tadimma,
KosteKus «P@opMbl COXpaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U MpaKkTHYeCcKHe PadoThI:

ITpaktnueckas padora Ne 1. «M3ydeHne nckonaemMblXx OCTATKOB PaCTEHUM M )KMBOTHBIX B
KOJITEKLIUAX).

DKCKypcusi «IBOJIOLMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBeIuecKuil Myseil).

Tema 3. Opranu3Msbl U OKpPYKAKOIIASA cpeaa.

Okojorus Kak Hayka. 3ajadyd M pasfensbl IKOJIOTMU. MeTombl 3KOJIOrMYEeCKUX
UCCIIEIOBAaHUN. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOI' O YEJIOBEKA.

Cpenpl  oOMTaHMS  OpraHU3MOB:  BOJHAs,  HAa3€MHO-BO3JYyINHAas,  IIOYBEHHAs,
BHYTPUOPTraHU3MEHHAs.

Okonoruueckue (axktopsl. Krnaccudpukanus skomorudeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPONOreHHbIe. JleficTBre 3K0I0rnueckux (akTopoB Ha OPraHU3MBI.

AbGuoTtnueckne  GakTOphl:  CBET, TEMIIEpaTypa, BIAXHOCTh. DOTOMEPHOIU3M.
[Ipucnoco6eHus opraHu3MoB K 1eHCTBUIO aOnoTHYEeCKUX (PaKTOpOB. buonoruueckue puTMsl.

buotnueckue  QaxkTopsl. Buabl OnoTHuYECKMX ~ B3aMMOJEHCTBUN:  KOHKYpEHLUs,
XHUIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koonepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpaAHCTBO, HAaXJIEOHMYECTBO). AMEHCaJM3M, HEeWTpaiu3M. 3HaueHHE OUMOTHYECKHX
B3aMMOJICHCTBUH JIJIs CYIIECTBOBAHUS OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKUE XApAKTePUCTUKH nonyiasiuud. OCHOBHBIE I10Ka3aTeNUd MOIMYJISLUU:
YUCIEHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MONYJIALUU U €€ perysnus.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ym6omabar, K. @. Pynbe, J. 'ekkens.

Tabmune! u cxemsl: kapta «I[Ipuponnsie 30Hb 3eMan», «Cpeabl 00MTaHUS OPraHU3MOBY,
«Doronepuoauzm», «llomynsaunm», «3aKOHOMEPHOCTH POCTAa YHCIEHHOCTH NOMYJISALHU
uHpy30pun-Tyhenbkn», «llumesbie menmy.

JlaGopaTopHble U MpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTCHUN U3 PA3HBIX MECT
OOUTAHHS.

JlaGopatopHas pabota Ne 4. «BnusHue cBera Ha pOCT ¥ pa3BUTHE YEPEHKOB KOJIEycay.

ITpakTueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISALMI pa3HbIX BUJOB PACTECHUID.

Tema 4. Coob1mecTBa M 3K0JI0THYeCKHe CHCTEMBI.

CoobmectBo  opranu3smMoB  —  OuoueHo3. CTpykTypbl  OuolleHO3a:  BHUAOBafd,
pocTpaHCTBeHHas, Tpoduueckas (muieBas). Buasi-mromuHanTel. CBsi3u B OHOIEHO3E.

Dkonoruueckue cucreMbl (dkocucreMbl). [loHsTHE 00 HSKOCHMCTEeMEe U OHOreoleHO3e€.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMbI: MPOAYLUEHTHl, KOHCYMEHTBI, PpPEIyLIECHTHI.
KpyroBopor BemiectB W MOTOK JHEPruu B 3KocucreMe. Tpoduueckue (MHUILEBbIE) YPOBHH
skocucteMbl. [lumeBpie nenu u ceru. OCHOBHbIE IIOKa3aTeld HKOCUCTEMBbI: OuoMacca,
MPOAYKUHMS. DKOJOIMYECKHE MHUPAaMUJbl: MPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBolicTBa
9KOCHCTEM: YCTOMYMUBOCTh, cCaMoperysnus, passutue. Cykueccus.

IIpupoaHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M PEK. OKOCHCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOI' O Jieca.

AHTpPONOreHHbIE HKOCHCTEMBI. ATpoIKOCHCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe u
XO03SIMCTBEHHOE 3HAUE€HUE arpOIKOCUCTEM M YPOOIKOCHCTEM.

buopasnooOpasue kak (GakTop ycTolWduBocTH 3KocucTeM. CoxpaHeHHne OMOJIOrMYecKOoro
pa3zHo00pa3us Ha 3eMile.

VYuenne B. . Bepnanckoro o Omocdepe. I'paHuibl, coctaB U CTpyKTypa OHOC(EpSHI.
XKusoe BemectBo u ero ¢ynkuuu. OcobeHHocTH Onochepsl Kak TI00ATBHOM SKOCHCTEMBI.
JlnHamudeckoe paBHOBECHE U 00paTHas CBS3b B Ouocdepe.

KpyroBopoTsl BemiecTB UM OHOr€OXMMHMYECKHME IUKJBI 3JIEMEHTOB (yriiepoga, as3ora).
3oHanbHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiiu. AHTpOIIOreHHbIe H3MeHEeHHs B Onocdepe. ['modanbHbIe
HKOJIOTUYECKUE MPOOTIEMBI.

CocyuiecTBoBaHM€e MPUPOALI U yenoBeuecTBa. CoxpaHeHrne OMopa3Hoo0pa3us Kak OCHOBA
ycToitunBocTH Ouocdepbl. OCHOBaA palMOHAIBLHOTO YIPABJIEHUS MPUPOJHBIMH PECYpPCaMU U HX
ucnojb3oBaHue. JlocTuxeHus: OMOJIOrUK U OXpaHa IPUPOJbI.

JdeMoHcTpanuu:

IToprpetsi: A. [Ix. Tencim, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmuue! u cxemsl: «[Iumessie nenu», «buouenos3: cocras u cTpykTypay, «lIpuponnsie
cooOmectBay, «llenm nurtaHus», «Okoyormueckas mnupamuaa», «buochepa u yenoBex»,
«9KocucTeMa IIMPOKOJIMCTBEHHOIO Jeca», «JKOCHCTEMAa XBOWHOro Jjeca», «buoneHos
BOZOEMa», «ArporeHo3», «lIpuMepHble aHTPONOreHHbIE BO3IACHCTBUS Ha MPHUPOAY»,
«BaxxHelmre MCTOYHUKHU 3arpsA3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «llouBa — BaxkHelmas
cocraBJstromast Onocdepsn», «DakTophl Aerpaganuu nouBy, «IlapHUKoBbIH d3PPeKT», «DaKTOPbI



PaTMOaKTUBHOIO 3arps3HeHus Ouocdepn», «O0mas cTpykTypa Ouochepsi», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIA 3kpaH Ouocdepsl», «Kpyrosopor yriiepoga B Ouocheper,
«KpyroBopoT a30oTa B IpupoIe».

Ob6opynoBanue: MOJIEJIb-aNIUIMKaI s «Tunuunsle OHOLIEHO3BD», repbapuit
«Pacturenbuble  cooOuiectBay,  kosuiekuuu — «buonenos», «Bpegutenu — BakHEHIINX
CENIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuud U KOJUJIEKIUU pacTeHUH U  IKUBOTHBIX,
MpUHAUIeKAIIME K pa3HbIM dKOJOTMYECKUM Ipynnam ogHoro suaa, Kpacuas kaura Pocculiickoit
denepanyn, 1300 paxeHNsT OXPaHIEMbIX BUJIOB PACTEHHH U )KUBOTHBIX.

IMNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O BUOJIOTUH
(BA3OBBI YPOBEHD)

Cormacuo ®I'OC COO, ycraHaBiaMBaIOTCS TpeOOBaHMS K pe3yidbTaTaM OCBOEHUS
00y4arouMMHCs IPOTPaMM CpEIHEro o0uiero oopa3oBaHus: TMYHOCTHBIM, METANPEAMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType IMYHOCTHBIX pe3yibTaTOB OCBOEHUs npeamera «buosiorus» BblAEIEHBI
CIIEAYIONIME  COCTaBISIONIME: OCO3HAHUE OOYYAIOUMMHCS  POCCHMCKOW  Tpa)IaHCKON
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHTHUIO, CAMOCTOATEIHLHOCTH M CaMOOIPENEICHUIO,
HaIu4he MOTHBAUUM K OOy4YeHHMIO OWOJOrvH, IEeJEHANPABICHHOE pPa3BUTHE BHYTPEHHHUX
yOexaeHU! JTUIYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEW M UCTOPUUECKUX TPAIUILIMA PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMH  CHCTEME
Oouonoruueckoro o0Opa3oBaHMs, HaJIUYHE HSKOJOTMYECKOr0 IPaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JImuHOCTHBIE pe3yibTaThl OCBOEHHUS NpeaMeTa «buosorus» AoCTUraroTCs B €IUHCTBE
y4eOHON M BOCIHTATENILHOM J1€ATENIbHOCTH B COOTBETCTBUHM C TPAJUIIMOHHBIMH POCCHICKUMHU
COLUOKYJIbTYPHBIMU, HCTOPUUECKUMHU U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMHU, MPUHATHIMU B
o0IIecTBe MpaBUIAMH M HOPMaMH TIOBEICHHS U CIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHHS,
CaMOBOCIIMTAHUSL M CaMOPA3BUTHUS, PA3BUTHUS BHYTPEHHEW MO3UIMHU JIMYHOCTU, MATPUOTU3MA,
YBaOXEHHUSI K 3aKOHY W TPABOMOPSIKY, YEIOBEKY Tpy/la M CTaplIeMy ITOKOJICHUIO, B3aMMHOTO
yBaXKEHUs, OEpexXHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HAcleAMI0 U  TPaJAuLHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, MpUpojie U OKPYKAIOIIEH Cpeae.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS y4yeOHOro mpeamera «bruonorus» JA0IKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcsi PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTpEHHEU
NO3ULMEH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPUEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXKIEeHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IICHHOCTSIM POCCHICKOrO  OOIIECTBa,
pacIMpeHre KU3HEHHOTO OIbITa W OMBITA JEATENBHOCTH B TMPOIECCE pealn3alid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIILHON AESITEIbHOCTH, B TOM YHCIIC B YACTH:

1) rpaxnaHcKoOro BOCIMTAHUSA:

chOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3WIUM OOYy4aloIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX NpaB W O0S3aHHOCTEH, YBa)XEHUE 3aKOHA U
MIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACSITEIPHOCTH MPU CO3JaHUHU Y4eO HBIX MPOEKTOB,
pelieHuy y4eOHBIX U MTO3HABATENbHBIX 337124, BBIMOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTh OINpEAENsATh COOCTBEHHYIO TMO3UIMI0 TO OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM )KM3HU U O0OBACHATH €€;

YMEHHME y4YUTBIBAT B  CBOMX JIEHCTBUAX HEOOXOOUMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUS JIIOJEH C Pa3HBIMU YOSKIEHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUATIbHBIM
ITOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TIpPOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
IIO3HABATEJIbHBIX W MCCIEN0BAaTEIbCKUX 3a7a4, YBAXXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OIIIIOHEHTOB MPH 00CYXJIEHUH CIOPHBIX BOIPOCOB OMOJIOIMUYECKOT0 COJEPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOW 1ESITEIBHOCTH

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA:

c¢(OpPMHPOBAHHOCTh POCCUMCKON IpakIaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepes; PonnMHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3bIK M KyJIBTYpY, IPOLIOE U HACTOSAIEE MHOIOHAILIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACIEOUI0 U MaMITHUKAM [PUPOIBI,
JNOCTUKEHUsSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIOCOOHOCTh OIEHMBATh BKJAJ POCCHUICKHUX YYEHBIX B CTAaHOBJIEHHE U pPa3BUTHE
OMONOruy, MOHUMAaHUS 3HAUYE€HUsI OMOJIOTUU B MO3HAHWHU 3aKOHOB MPHUPO/BI, B KU3HH YEIOBEKA U
COBpEMEHHOI0 00IIECTBa;

uzeliHas yoexIEHHOCTb, TOTOBHOCTh K CIYXKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUICKOI0 HApOAa;

c(OPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI'0 TOBE/ICHNUS;

CHOCOOHOCTh OLIEHHWBATh CUTYAal[MI0 U IMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHME JITYHOTO BKJIaJla B TOCTPOEHHE YCTOWYHBOTO Oy 1yIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O NMPUHATHUS LIEHHOCTEH CEMENHOW JKU3HU B COOTBETCTBUH C TPAJULUSIMHU HApOI0B
Poccuu;

4) cTeTHYeCKOro BOCIUTAHHUA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUAsl 3CTETUKY ObITa, HAYYHOI'O MU TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;

MNOHMMaHUE 3MOLIMOHAJILHOT O BO3/€ICTBUS )KUBOW PUPOJBI U €€ IIEHHOCTH;

FOTOBHOCTb K CaMOBBIPR)XEHHMIO B Pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnUTAaHHMA, (POPMUPOBAHUA  KYJIBTYPbI  310POBbA H
IMOLMOHAJIBHOIO 0/1aroNOy4YHus:

IOHMMaHUE U peann3anus 310poBoro u 0e3onacHoro odpasa KHU3HM (370pOBOE NMUTAHUE,
COOJIIO/IEHNE TUTMEHNYECKUX IPAaBUI U HOPM, cOaJaHCHUPOBAHHBIA PEKUM 3aHATHI U OTAbIXA,
perynspHas (u3MUecKass aKTHUBHOCTb), OEpEXHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO
OTHOILIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHUE II€HHOCTH TMpaBUi WHJIMBUIYaJbHOIO U KOJUIEKTMBHOI'O 0€30MacHOro
MOBEACHUS B CUTYALUAX, YTPOXKAKOLIMX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TIOCTEACTBUNA W HENpPUSITUS BPEAHBIX MPUBHIUEK (YHOTPEOIEHUS aIKOrO,
HapKOTHKOB, KYpeHUS);

6) Tpy10BOr0 BOCIIMTAHUSA:



TOTOBHOCTb K TPY/y, OCO3HaHME LIEHHOCTH MacTepCTBa, TPYAOI00ue;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJOIMUYECKON U COL[MAIbHOI HAlpaBIEHHOCTH,
CIOCOOHOCTh ~ MHMLIMHMPOBATh, IJAHUPOBATH M  CAMOCTOSITENIbHO  BBINOJHATH — TaKYIO
NeSITeNIbHOCTD;

UHTEpeC K pasziu4HbIM chepaMm NpodeccCHOHATbHON eATENbHOCTH, YMEHUE COBEpLIAThH
OCO3HAaHHBIN BBIOOP OyMyIIeH mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPAa30BAHMIO HAa MPOTSLKEHHUU BCEH
KHU3HU;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:

9KOJIOTUYECKH 11€JIECO00pa3HOE OTHOILIEHUE K MPUPO/E KaK UCTOUHUKY JKU3HU Ha 3eMie,
OCHOBE €€ CYILECTBOBAHUS;

MOBBIIIEHUE YPOBHSI SKOJIOTMUECKON KyJIbTYpBl: MPUOOPETEHHE OIbITA IJIAHUPOBAHMS
MIOCTYIIKOB U OILIEHKH X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KAIOILIEH CpEenbl;

OCO3HaHHUE TI100aJIbHOr0 XapaKkTepa SKOJIOTHYECKUX MTPo0JIeM U yTel UX pelleHus;

CIIOCOOHOCTh MCHOJIB30BaTh IpUOOpETaeMble IPH MU3YUEHUN OMOJIOTMM 3HAHUSA U YMEHHUS
IpU peleHUH NpoOsieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAOINOJIb30BAaHHEM (COONIOEHHE
IIpaBUJI MOBEACHUS B IIPUPOJE, HAIIPABICHHBIX HA COXPAHEHHME PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUJOB, 3KOCHCTEM, O1ochepsl);

AKTUBHOE HENPUATHE ACUCTBUN, NMPUHOCAILIUX BpE] OKpYXaloLled NpUpPOSHON cpere,
YMEHHE MPOTrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJIOTHYECKHE MOCIEACTBUS MPENpUHUMAEMbIX
JEICTBUI U IPEIOTBpalIaTh UX;

HaJIUYUe Pa3BUTOrO 3KOJOTMYECKOI'0 MBIIIICHUS, HKOJIOTMYECKOM KyJIbTYpbl, OIBITA
NESITEIbHOCTH  OKOJIOTMYECKOM  HaIlpaBIEHHOCTH, YMEHHMS pPYKOBOJICTBOBAaTbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTHBHONM U COIMAJIbHOW NpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MIPaKTUYECKOH JESTENbHOCTH SKOJIOTNYECKON HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

CcOPMHUPOBAHHOCTL MHPOBO33PEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKd M OOLIECTBEHHOM MpaKTHKH, OCHOBAHHOTO Ha JHalore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr'0 MECTA B MOJIMKYJIbTYPHOM MHUDE;

COBEPILICHCTBOBAHUE S3bIKOBOM U YNUTATENBCKOM KyJIbTYPBI KaK CPEICTBA B3aUMOJCH CTBHS
MEX]y JIFOJbMU 1 NT03HAHUS MUDA;

[OHUMaHMEe creuu(uKd OUOJIOTMM KaK HayKH, OCO3HaHHUS e€ ponu B (opMUpoBaHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH 1EJIOCTHOTO MPEICTaBIeHUs 00 OKPYKaloLeM
MHpe Kak O €IMHCTBE MPHUPOJbI, 4YeloBeKa M OOLIeCTBa, B IO3HAHUM INPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MpoliieM COXpaHEeHUs ITPUPOAHOTO paBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMM JAJII COBPEMEHHOM IUBMIIM3ALMU: 00eCIeUeHUs
HOBOT'O YpPOBHS Pa3BUTUS MEIUIMHBI, CO3/1aHUE MEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pelaTh pecypcHble MpoOeMbl Pa3BUTHS YEJIOBEYECTBA, TOMCKA MyTel BbIXOJa U3 INI00ATBHBIX
9KOJIOTHYECKUX MpobJieM U oOecrieyeHusl Iepexoia K yCTOHUUBOMY Pa3BUTHUIO, PALlMOHAILHOMY
HCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OMOJIOTMYECKUX 3HAHUW B LIEJISAX MOBBIIMIEHUS 001Iei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKLMOHAJIbHOMI
IrPaMOTHOCTH 00yYaromuxcsi, popMUpyeMol IpU U3y4eHUN OHOJIOTUY;

[IOHMMaHHE CYIIHOCTM METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJydaeMble 3HAHMS [ aHAIU3a WM OOBSCHEHUS SIBICHHUH
OKpYXXAIOIIero MUpPa W TMPOUCXOMSIMX B HEM M3MEHEHHH, yMEHHE JenaTh 00OCHOBaHHbIC



3aKJIIOYEHUS] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIONIMXCS MaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIBHO HCIIONIb30BaTh OWOJIOIMYECKHUE 3HAHMS JJISl PELeHUs
po0JieM B peajibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAayYHOM JEeSATENbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
UCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M €aMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMM 110 OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.

METANPEJAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHS ydeOHoro mpenmera «buomorns» BKIIOYAIOT:
3HauuMble 1 (OPMUPOBAHMSI MHUPOBO33PEHMSI  OOYYAIOIIMXCS  MEXKIAMCLUIIIMHAPHBIE
(MeXmpenMeTHbIe) O0IIeHayYHbIE TIOHATH S, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpPA
U crnenu@uKy METOJ0B MTO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIEeCTBO, SHEPIHUs,
SBJICHHE, TPOIIeCC, CUCTeMa, HAY4YHBIH (aKT, MPHHIIMI, TUIIOTe3d, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, HcclieloBaHuE, HaOII0/eHUe, U3MEpPEeHUEe, DKCIEPUMEHT M JPYruX), YHUBEpCallbHbIE
yueOHbIe aelicTBUS (ITO3HABATENbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eClednBaIOIIIe
¢dbopmupoBanre (QyHKIMOHAIBHOW TPAMOTHOCTH M COLMATIbHOM KOMMETEHIIMH O0y4aroluxcs,
CIOCOOHOCTH o0 y4armuxcs UCI0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHWS U YHHMBEpCajbHble Yy4eOHble JEHCTBUS B IIO3HABATEIbHOM U
COLMAJIBHOM IPAKTHUKE.

MertanpenMeTHble pe3yabTaTbl OCBOEHHUS MPOrpaMMbl CpeIHEro oO0IIero odpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBiaieHue YHMBEPCATbHBIMH Y4eOHbIMH NO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a30BBI€e JOrnYecKue AelicCTBUA:

CaMoCTOSITeNIbHO (POpMyNnHpoBaTh W aKTyaldM3UpoOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh NP OCBOCHHUU 3HAHUM MNpUEMBI JIOTMYECKOrO MBIIUIEHUS (aHaIn3a,
CHHTE3a, CpaBHEHUS, KiaccH(UKanuu, OO0OOIIEHUs), PACKPBIBATH CMBICH OWOIOTHYECKUX
MOHATUH (BBIAEIATD UX XapaKTEpHbIE IPU3HAKU, YCTaHABIMBATH CBSI3U C IPYTUMU MOHATUAMHN);

ONpenensaTh LENU JEATENbHOCTH, 3a/aBasl MapaMeTpbl M KPUTEPUM HX JOCTHUXKEHHS,
COOTHOCHUTH Pe3yJbTaThl IEATEIBHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCMOJb30BaTh OMOJIOTUYECKUE TMOHATUS AN OOBSICHEHHsS (PAKTOB U SBIICHHM >KUBOU
IPUPOJBL;

CTPOUTb JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHBIC, JEeIyKTUBHBIC, [0 AaHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTU M MPOTUBOPEUYUSI B PACCMAaTPUBAEMBIX SBJICHUAX, (POPMYIHpPOBATH
BBIBOJIbI M 3aKJIFOUEHMUS;

MIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA JJIsl NPEICTABJICHUS CYIECTBEHHbBIX CBS3ed U
OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIAH pElICHUs MPoOeMbl C yUETOM aHaJIM3a UMEIOIINXCSl MaTepHabHbIX
1 HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBbHOCTb, OICHMBATh COOTBETCTBHE PE3YJbTATOB IIEJISM,
OLIEHUBATh PUCKU MOCIIEACTBUI NeATEIbHOCTH;

KOOpPIMHUPOBATh U BBINOJHATH pabdOTy B YCIOBUAX pEajbHOrO, BUPTYAJIbHOTO M
KOMOMHHUPOBAHHOI'O B3aUMOJIEH CTBUS;



pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU PEIICHUU KU3HEHHBIX MTPOOJIEM.
2) 0a30BbIe HCCJIE0BATEILCKHE JeHCTBHUA:

BJIQJICTh HABBIKAMHU Y4EOHO-HUCCIIEAOBATENBCKON U MPOCKTHON NESTEIBHOCTH, HaBBIKAMH
paspenieHust mpoodyieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHHSI,

WCIOJIb30BaTh PA3JIMYHBIC BUIBI JIEATEILHOCTH MO TOJYYEHHI0O HOBOT'O 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA3OBAHUIO M TPUMCHCHHIO B YYEOHBIX CHTYaIUsX, B TOM YHUCIC TPH
CO3JIaHUU Y4eOHBIX U COIUATBHBIX POCKTOB;

dbopMHUpOBaTh HAYYHBIN THUIT MBIIUICHUS, BIaJeTh HAYIHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMU
MOHSATUSMU U METOJAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/ladyll B 00Pa30BATEILHOW ICATETLHOCTH U
KU3HEHHBIX CHTYAIUsIX;

BBISIBJIATh TPHUYUHHO-CICJCTBCHHBIE CBSI3M W aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
TUNOTe3y €€ pelIeHus, HaXOAWThb apryMeHTbl /i J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIH,
3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh TIIOJIyUCHHbIE B XOJ€ pElIeHUs 3aJaydl pe3yibTaThl, KPUTUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JIEHANIPABIEHHBIA MOMCK TEepeHoca CpPeAcTB U CHocoOOB JEHCTBUS B
PO eCCHOHATBHYIO CPEeNy;

YMETh IEPEHOCUTh 3HAHHWS B  TIO3HABATCILHYI0O U  IPAKTHYECKYHO  00JIACTH
KU3ZHENIEATEILHOCTH;

YMETh UHTEIPUPOBAThH 3HAHUS M3 PA3HBIX IMPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC HJICH, NpEJIaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
MPOOJIEMBI U 33/1a4d, AOMYCKAIOIINE AIbTEPHATUBHBIC PEIIICHUSI.

3) padora ¢ uHpopmanueii:

OPHEHTHPOBATHCS B PA3JIMUYHBIX MCTOYHUKAX MHPOpMAIUU (TEKCTe y4yeOHOro mocoows,
HAyYHO-TIOMYJISIPHON JIMTepaType, OMOIOTHIECKIX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0azax naHHBIX, B HTepHETE), aHAMM3UPOBATh HHPOPMAIMIO PA3IUYHBIX BUIOB U (QopM
MIPEICTaBICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTE;

bopMyITHpOBaTh 3aMpPOCHl W TPUMEHSATH pPA3JIMYHBIE METOABI IMPH TIOUCKE U OTOOpe
Oouonornyeckoil MHGpoOpManuu, HeOOXOAMMOM AJISl BBIMOJIHEHHs Y4eOHBIX 3a7a4;

npuoOpeTaTh OMBIT HMCHOJIb30BAaHUS HHGPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QopMy TMpencTaBieHUs OMOIOrHYECKOM
uHbopMauu (CXxeMbl, rpaduKu, TUarpaMMbl, TAOIUIBL, PUCYHKH U JIPYyToe);

UCMOJb30BaTh HAYUYHBIM S3bIK B KauecTBE cCpelncTBa NHpu paboTe ¢ OUOIOrHYEcKOM
nH(popMaIUeil: TPUMEHATh XUMUYCCKHE, (PU3NICCKHE U MATEMAaTHYECKUE 3HAKH U CHUMBOJIBI,
dbopmyrel, aOOpeBUATypy, HOMEHKJATYpy, WHCIOJIb30BaTh M MPEeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH,

BJIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUThl  WHMOpPMANHUHA, WHPOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMHA BO BceX cepax KU3HM, aKTUBHO y4acCTBOBATh B JHMAJIOTE
WM JUCKYCCHUU TIO CYIIECTBY OOCYyKTaeMol TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATH



CYXKIICHUS OTHOCHUTEIbHO BBIIOJHEHUS IpENJIaraéMOd 3a/layd, YYUTBIBATb MHTEPECHl U
COIJIaCOBAaHHOCTb MO3ULIMH JPYTUX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOajbHbIE CpEACTBA OOILIEHHS, NOHHMMATh 3HAYEHHE COIMAJIBHBIX
3HAKOB, PEJNOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallil, yMETh CMAr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPBI;

BJIQJIETh PA3IMYHBIMM CHOCOOaMM OOIIEHWS U B3aHMMOACUCTBHUSA, MOHUMAaTh HAaMEPEHHUS
JpPYTUX JIIOJIEH, MPOSBISTh YBAKUTEIbHOE OTHOIIEHHE K COOECeTHUKY U B KOppeKTHOU (opme
(bopMyIMpOBaTH CBOM BO3PaKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIB30BAHMEM SI3BIKOBBIX
CPEACTB.

2) coBMecTHas 1eSITEJIbHOCTb:

MOHUMATh U MCHOJb30BATH MPEUMYINECTBA KOMAaHAHONH M MHAWBHUIYATbHOW pabOTHI MpHU
penIeHnr OMOJIOTHYECKON MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
¢dbopM B3auMoIeiiCTBYSI IPU PELIeHnH Y4eOHOH 3a/1a4H;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX AECHCTBHM C Yy4€TOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEN Ka)10r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh L€JIM COBMECTHOH JEATEIbHOCTH, OPraHU30BbIBATb U KOOPAMHHUPOBATH
JNEUCTBUA TO €€ NOCTUKEHHUIO: COCTABJIATH IUIAH [IEHCTBUI, pacHpeleisaTb POoiad C y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAYECTBO CBOEr'0 BKJIA/JA U Ka)IOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE IPOEKTHI, OLEHUBATh MJIEM C TMO3MIMH HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJIATh IIO3UTUBHOE CTPATErMUYECKOE IOBEJACHHE B PA3JIMYHBIX CUTYalUAX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, OBbITh HHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCATbHBIMHU PeryJIATHBHbIMHU el CTBUSIMM:

1) camoopranu3zanms:

UCMOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUI BBIABICHHS MNpPOOJIEM M MX pELIEHHUS B
KU3HEHHBIX U YUEOHBIX CUTYALMSIX;

BbIOMpaTh HA OCHOBE OMOJIOIMUECKUX 3HAHUN 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U MOCTYNKAax MO OTHOUICHHIO K HBOW NPUPOAE, CBOEMY 340POBbIO U 37J0POBBIO
OKPY’KaIOILHUX;

CaMOCTOSITENIbHO OCYLIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBuTh U (opMyIMpoBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATEIbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIaH PELICHUs MPOoOJIeMbl C yU4ETOM HMEIOILINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHIA;

JIaBaTh OL[EHKY HOBBIM CUTYalUsM;

paciupsITh paMKU y4e€OHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHDIH OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBIICHUIO IIMPOKON SPYAULIMH B Pa3HBIX 00J1aCTAX
3HAaHMMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTb, OLEHUBATbH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;



BJIAJI€Th HaBBIKAMU I103HABATENbHOM pedaeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOJIb30BaTh NPUEMBI pedaekcuu
JUISL OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILIECHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHATM3€ PE3YJIbTATOB ACSITEIbHOCTH;

3) npuHATHE ceds U IPYTrux:

IMPUHUMATH ce0s, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apT'yMEHTHI APYTUX IIPU aHAJIN3€E PE3YIIbTaTOB JESTEIbHOCTH;

NPU3HABaTh CBOE MIPABO M MPABO JIPYT'HX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATDI

ITpenmeTHble pe3yabTaThl ocBoeHUs nmporpammel COO no Ouosnoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crenuduyeckue s yaeOHoro npeamera «buosnorus» HaydHble 3HAHUS, YMEHHS U
CrocoObl JIEHCTBMM 110 OCBOEHHUIO, HMHTEpIpEeTallud M I[peoOpa3OBaHMUIO 3HAHUM, BHJIbI
JeATeIbHOCTH O TOJY4YEHUIO0 HOBOI'O 3HAHMS M IPUMEHEHUIO 3HAHUN B Pa3iIM4HBIX y4EOHBIX
CUTyallUsiX, a TaKKe B pealbHBIX MXH3HEHHbIX CHUTYyallUsAX, CBSA3aHHBIX ¢ Ouosiorueil. B
nporpamMme NpeaMeTHbIe pe3yIbTaThl HPEICTABICHBI 110 F01aM 00y4eHusl.

[IpeameTtHble pe3yabTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JOJDKHBI OTpaXKaThb:

c(OpPMUPOBAHHOCTh 3HAHMM O MeECT€ M pPOJIM OMOJOTMU B CUCTEME HAyUHOrO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTUHBI MUpPa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIaZ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
ouonoruu, GQyHKIMOHAJIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KM3HEHHBIX 3a/1a4;

YMEHHME PACKPbIBATh COJEp’KaHHuE OMOJIOTMYECKUX TEPMUHOB M MOHSATHUI: KU3Hb, KIIETKa,
opranusM, Mmertabomu3Mm (0OOMEH BemeCTB W  NPEBpallleHue DSHEPruM), TOMEeocTas
(camoperynsiusl), ypOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpomyKuusi), HaCIEACTBEHHOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE H3/arath OHOJOTMYECKHE TEOpHH (KIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LIEHTpaJbHas J0rMa MOJEKYJsApHOH Ouoinoruu), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BasuiioBa) 1 yueHus (0 HeHTpax MHOrooOpasus U MPOUCXOKJIEHUS KylIbTypHbIX pacrenuid H. 1.
BasuiioBa), onpenensaTh rpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

YMEHME BJAJeTh METOAAMH HAYYHOrO MO3HAHMS B OMOJIOruM: HAOJIOJEHUE U ONMCAaHUE
KMBBIX CHUCTEM, IPOLECCOB U SBJIEHHH, OpraHM3alus U MpoBeIEeHHE OMOIOrHYecKOro
JKCIIEpPUMEHTA, BbIIBU)KEHHE T'HIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAYy MCCIeIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpE3yJIbTaTOB, HCIOIb30BAHHBIX HAyYHBIX IOHATHH,
TEOpUI M 3aKOHOB, YMEHHE J1eJIaTh BHIBOJIbI HA OCHOBAHUH I10Jy4YEHHBIX PE3yJbTaTOB;

YMEHHUE BBIJCIATh CYLIECTBEHHbIE IMPU3HAKU BHUPYCOB, KJIETOK MPOKAPHUOT U SYKAPUOT,
OJTHOKJICTOUHBIX U MHOT'OKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IIPEBpALLEHNs] SHEPTUU B KIIEeTKe, (POTOCHHTE3a, MIACTUYECKOTO M SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meil03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUS, UHIUBUyaJIbHOTO Pa3BUTUS
opranusmMa (OHTOreHe3);

YMEHHME NMPUMEHAThH MOJIyY€HHbIE 3HAHUS U1 OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U
SIBIICHUH, JIs1 MPUHATUS TPAaKTUUECKUX PEUICHUH B TTOBCEIHEBHOM KHU3HU C IENIBI0 00€CIeYeHUS
0€30I1acHOCTH CBOETO 37I0POBbSI U 3/I0pPOBbS OKPYXKAIOUIMX JIIOJEH, COOMIOACHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKPYXaIOIIEH NpUpOJHONH cpeae, MOHUMaHHE HEOOXOTUMOCTH



MCII0JIb30BaHMsI TOCTH)KEHUI COBPEMEHHOH OMOJIOrMM M OMOTEXHOJIOTMH AJsl palMOHAIBLHOIO
IIPUPOJIOTIOJIH30BAHMS,;

YMEHHME pellaTh 3JEeMEHTapHble T'€HETHYeCKHEe 3aJaud Ha MOHO- M JUTHOpHIHOE
CKpEILLMBaHUE, CLIEIJIEHHOE HACJIeJOBaHUE, COCTABIISTh CXEMbl MOHOTMOPUIHOTO CKpEIIUBAHUS
JUIs TIpeJICKa3aHUsl HacJieJ0BaHuUs IPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIIOJIHATH Ja00OpaTOpHble U MpaKTUYecKue pabdoThl, cOOM0NaTh MpaBuia MpU
paboTte ¢ yueOHBIM U J1abopaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTUYECKH OLIEHUBAThb M HMHTEPHPETHPOBAaTh HH(OpMAIMIO OHOIOrHYecKOro
COZEpXaHUs, BKJIOYAIOUIYI0 IICEBJOHAYYHbIE 3HAHUA W3 Pa3IUYHBIX MCTOUYHUKOB (CpelncTBa
MaccoBOM MH(pOpMalUy, HAyYHO-IIOMYJISIPHbIE MaTepuaibl), STHUYECKUE ACIIEKThl COBPEMEHHBIX
UCCJIEJIOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOT U H;

YMEHHE co37aBaThb COOCTBEHHbIC IMCBMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMONMOrMYecKyl0 HMH(POPMAIMI0 U3 HECKOJbKHX MCTOYHUKOB, TI'PAaMOTHO HCIOJIB30BAThH
MOHATHIHBIN armapaTt OMOJIOTHH.

[IpeameTrHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 11 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeCT€ M POJM OHMOJIOrMHM B CUCTEME HAy4YHOrO 3HAHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAayYHOW KapTUHBI MHUpa U
HaY4YHOTO MUPOBO33PEHHs, O BKJIaJIE POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAJIBHOW IPAMOTHOCTH Y€JI0BEKA JUIsl PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEpP’KaHUE OMOTOrMUYEeCKUX TEPMUHOB U OHATUI: BUJ, TOMYJISLIMS,
reHO(OHJ, DJBONIOIMS, JBIKYIIUE CHIbl ((aKTOpbl) HBOMIONUHU, MPUCIOCOOJICHHOCTD
OpPraHu3MOB, BHUA000pa3oBaHUE, JKOJIOTUYECKUE (aKTOpPbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLIeHTbI, LIENU MUTaHUsI, IKOJIOrn4yecKkas nupaMmuia, 6uoreoneHos, onocdepa;

YMEHHME u3araTb OuoJIorMyeckue TeopuHu (dBomonuoHHas Teopust Y. JlapBuHa,
CHUHTETUYECKasi TEOPUS IBOJIIOLIMN), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxoactea K. M.
bapa, uepenoBanus riaaBHbIX HampaBieHud u nyTei sBomonuu A. H. CeBeproBa, yueHus o
o6uocdepe B. 1. BepHanckoro), onpeaensTs rpaHUIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOAAMU HAayYHOTO IMO3HAHUS B OMOJOTMH: HAOMIOJEHUE M ONMCAaHUE
KHUBBIX CHUCTEM, IIPOLECCOB M SBJIEHUH, OpraHu3alus U IPOBEJEHHE OHOJOrHYECKOro
OKCIEPUMEHTA, BBIIBMKEHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PpE3yJIbTaTOB, HCIIOIb30BAHHBIX HAyUYHBIX IOHATHH,
TEOPHIl U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHHMH ITOJIy4YE€HHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IIPU3HAKU CTPOEHMsI OMOIOrHYEeCKUX 00BEKTOB: BHJIOB,
HONYJISIMHA, TPOIYLIEHTOB, KOHCYMEHTOB, pEIYyL€HTOB, OHOreol€eHO30B U SKOCHUCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACIEACTBEHHOM  H3MEHUMBOCTH, €CTECTBEHHOro  0TOOpA,
BU000pa30BaHMs, MPUCIOCOOIEHHOCTH OPraHU3MOB, ACHCTBUS 3KOJOIMUECKUX (DAaKTOpOB Ha
OpraHu3Mbl, [IEpeHOCa BEIECTB U MOTOKA SHEPIrUU B IKOCHUCTEMAX, aHTPOIOTeHHbIX U3MEHEHUN
B DKOCHCTEMAax CBOEHl MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOTr€OXMMHYECKHX IHUKIOB B
ouocdepe;

YMEHHME NMPUMEHATh MOJIyY€HHbIE 3HAHUS Ul OOBSICHEHUsI OMOJIOTMYECKUX MPOLECCOB U
SIBJIICHUH, ISl IPUHATUS IPAKTUUECKUX PELUICHUH B TIOBCEIHEBHOM KU3HU C LEJIbI0 00€CICUeHUS
0€301acHOCTH CBOETO 37I0POBbSI U 3/I0pPOBbS  OKPYXKAIOLIMX JIIOJEH, COOMIOACHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXKalOLled MNPUPOAHON cpene, NMOHUMaHHE HEOOXOAMMOCTH
UCIOJIb30BaHUs JOCTH)KEHUN COBPEMEHHOMI Ouosioruu 1S palMOHaIBHOIO
IIPUPOIONIOJIb30BAHMS,



YMEHHE pellaTh 3JeMEHTapHbIe OMOJOrMYecKHe 3a/layd, COCTABIATH CXEMbI IepeHoca
BEII[ECTB U HHEPTUHU B IKOCUCTEMAaX (I[€NU MUTAHUA);

YMEHHE BBIIOJHATH Ja00OpaTOpHble U MpaKTUYecKue paboThl, cOOMI0NaTh MpaBuia MpU
pabote ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHUBATh U HHTEPHPETHPOBATh HHGOpPMAIUI0 OHOJIOTHYECKOro
cofiepXKaHusl, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA M3 Pa3IMYHBIX HUCTOYHHMKOB (CpencTBa
MaccoBOM HMH(pOpMAIMM, HAYYHO-NOMYJSIPHbIE MaTepualibl), paccMaTpUBaTh TII00aNbHbIE
9KOJIOTMY €CKUE MTPOOIEMbI COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

yMEHUE CcO3/1aBaTh COOCTBEHHBIE THMCBMEHHBIE M YCTHBIE COOOIIEHHUs, 00o01mas
OMONMOrMYecKyl0 HMH(POPMAIMI0 U3 HECKOJbKHX MCTOYHUKOB, TI'PAaMOTHO HCIOJIB30BAThH
MOHSTUHHBINA anmnapaT OMOJIOrUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinuecTBo 4acoB JIEKTPOHHBbIE
HaunmeHoBaHue pa3iesioB H TeM
Ne n/n Kontpoabubie | IpakTuueckue | (uupposbie)
MPOrpamMMabl Bcero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchl
bubmioreka [IOK
! buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U UX OpPraHu3aLus 1 bubmorexa [HOK
P 5 https://m.edsoo.ru/7f41c292
N bubmoteka [JOK
3 XUMHYECKHM COCTaB U CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.rw/7f41¢292
bu6moreka [JOK
4 KusHeneareabHOCTh KIETKA 6 0.5 hitps-//m.edsoo.ru/7f41c292
5 Pa3MHOXeHHE 1 MTHAUBUAYAILHOE Pa3BUTHE 5 1 bubmoreka IJOK
OpraHu3MOB https:/m.edsoo.ru/7141¢292
6 HacnencrBeHHOCTh M MN3MEHUHUBOCTH 3 1 15 bubmoteka IJOK
OpPraHUu3MOB ) https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmotexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubmorexa LHOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4.5
11 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoOBaHUe pa3iejioB U TeM
Ne i/m Konrpoasubie | Ilpakruyeckune | (uuppoBbie)
NporpaMMabl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl
bu6moreka [JOK
! OBOMOUKOHHAs OuONOrHs ! https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU Ha 1 0.5 bubmoteka [IOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

3emuie https://m.edsoo.ru/7f41cc74
3 Opranusmsl 4 OKpyXKarolas cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Cool1iecTBa U IKOJIOTHYECKUE CUCTEMBI 9 1 ngg/y/ﬁfg:oggﬁ f41cc74
’ Pesepaioe spevs 2 s medsoosa/ Tk 174
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5
MHOYPOYHOE IINTAHUPOBAHUE
10 KITIACC
KoanuecTBo 4acoB DJIEKTPOHHBIE
Nen/m | Tema ypoka Beero Konrpoasnsie | Ilpakruyeckne | UndpoBbie
padoThI padoThI oOpa3oBaTeJibHbIE
pecypcsl
bu6moreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
MeToasl MO3HaHUS )KUBOM TPUPOJIBI.
[TpakTueckas padota Ne 1
’ «HMcnonp30BaHmMe pa3IMYHBIX METONOB IIPU 1 05 bubmmoreka LIOK
W3Y4YEHUH OUOJIOTHYECKUX 00BeKTOBY C https://m.edsoo.1u/863e6122
UCNONBL308aAHUEM 000PYO0BAHUS YeHMPA
«Touka pocmay»
3 buonoruyeckue cucTeMbl, IPOLECCHl U KX 1 bubmotexa [JOK
HU3y4YyeHUE https://m.edsoo.ru/863e6564
4 XumMudeckuit coctaB KjeTku. Boga u 1 bu6mmoreka [JOK
MUWHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmmoreka [IOK
5 benku. CoctaB u cTpoeHHE OEIKOB 1 hitps://m.c dsoEr /3636672
6 depMeHThl — OMOJIOTHYECKHUE 1 0.5 bubmotexa [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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karanu3atopsl. JlabopaTopHas pabora Ne 1
«3ydyeHre KaTaJIuTU4eCKO aKTUBHOCTH
dbepMeHTOB (Ha TpUMepe aMUIa3bl TN
karanasbl)». C ucnonvzosanuem
obopydosanus yenmpa « Touka pocmay

https://m.edsoo.ru/863e6b72

bubmioreka [IOK
7 Hyxnennospie kucnorst. AT® https://m.edsoo.ru/863e6d5c
3 O06o06mmenue mo Teme "XUMHUYIECKHIA COCTaB
KJIETKH"
Wcropus nu MeTOAbI U3YUEHUS KIIETKH.
9 KJICT(F))IIHaSI Teopﬁﬂ. KJ?;l‘Ka KaK IeJIOCTHAs Bubmorexa LHOK
https://m.edsoo.ru/863e6e88
KUBasI CUCTEMA
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlabopaTopHas pabora Ne 2 «M3yueHue
CTPOCHHUS KJIETOK PAaCTEHUM, ’KUBOTHBIX, bubmotexa [JOK
10 rpuOOB ¥ OAKTEPHIA 11O MUKPOCKOIIOM Ha 0.5 https://m.edsoo.ru/863e6ff0
FOTOBBIX MHUKpoOIIpenaparax u ux https://m.edsoo.ru/863¢e716¢
onucanue». C ucnonvsosanuem
obopydosanus yenmpa « Touka pocma
bubmioreka [IOK
11 OOMeH BeIeCTB WX META00IN3M https://m.edsoo.r/863e766¢
bu6mmoreka [JOK
12 PoTOCHHTE3. XeMOCHHTE3 https://m.edso0o.ru/863e7c¢98
N bu6mmoreka [JOK
13 IHepreTuecKuit 0OMeH https://m.edsoo.ru/863e7aae
Ku3HeHHbI LUK KIETKU. [{eeHne KiIeTKu.
Muto3. JlaGopaTtopHas padota Ne 3
14 «Habmronenne MUTO3a B KJIETKaX KOHUMKA 05 bubmotexa [JOK
KOPEIIIKa JIYKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
Mukponpenaparax». C ucnoavzosanuem
obopydosanus yenmpa « Touka pocmay
15 Vriaesoasl. JInnuael Bu6morexa IJOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7c98
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16 buocunTes Oenka. Peakius MaTpuaHOTro bubmotexa [JOK
CHUHTE3A https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsauus — 6nocuHTe3 6enka https://m.edsoo.ru/863¢796¢
18 Hexkiierounsie hOpMBbI )KU3HH — BUPYCHI bubmorexa LHOK
https://m.edso0.ru/863e7540
bubmioreka [IOK
19 @opMBI pa3MHOXKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmnoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX KJIETOK.
OmnonorBopenue. Jlabopatopuas padora No
71 4 «M3yueHne cTpOCHHUs MOJOBBIX KIETOK Ha 05 bubmuoreka LIOK
rOTOBBIX MUKponpenapatax». C ' https://m.edsoo.1u/863e81b6
UCNONb308aAHUEM 000PYO08AHUS YeHMPa
«Touxa pocmay»
22 NHauBuayanbHOE pa3BUTHE OPraHU3MOB buGmrorexa IIOK
https://m.edsoo.1u/863e8436
23 I'eHeTKa — HayKa O HACJIEICTBEHHOCTH U bubmmoteka LIOK
M3MEHYUBOCTH https://m.edsoo.1u/863e86{2
24 3aKOHOMEPHOCTH HACIIETOBAHUSI IPU3HAKOB. bubmotexa [JOK
MoHorubpuiHo€e CKpelIBaHue https://m.edsoo.ru/863e8878
75 JlurubpuaHoe ckpenuBanme. 3aKoH bubmmoreka [IOK
HE3aBUCHMOI'0 HACIEIOBAaHNUA IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe Hacye0BaHUE TPU3HAKOB.
JlabGopaTopHas pabora Ne 5 «M3yueHue
€3yJIbTaTOB MOHOTUOPUIHOTO U
26 EI/IF}II/I6pI/II[HOFO CerHIII;BE)iIHI/IH y p0o30¢huIIbl 1 bubmorexa [HOK
https://m.edsoo.ru/863e8c60
Ha TOTOBBIX MUKpompemnaparaxy». C
UCNONIb308AHUEM 000PYO08AHUS YeHMPA
«Touka pocmay
27 I'enernka nosia. HacnenoBaHnve Npu3HaKoB, bubmmoteka [IOK



https://m.edsoo.ru/863e796e
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CHCIIJICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60

HN3menunBocth. Henacnencrsennas
n3MeHUnBOCTh. JlabopaTopHas pabora Ne 6.

bubmioreka [IOK

28 Hisyaerne MOXAQHKAIHMOHHOH 1 0.5 https://m.edso00.ru/863e8efe
W3MEHYHUBOCTH, MIOCTPOCHHUE BaPUAIIMOHHOTO
psifa ¥ BapUallMOHHON KPUBON»
HacnencrsenHast ©3BMEHYUBOCTD.
JlaGopartopHas padota Ne 7. « AHanu3 bubmmorexa [IOK
29 . 1 0.5
MyTalui y Apo30(¢uiibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MUKPOITperapaTax»
bubmioreka [IOK
30 I'enernxa Tenonexa 1 https://m.eds00.ru/863e8d78
31 O600611enne no teme «HacneqcTrBeHHOCTD U 1 1
W3MEHUYHUBOCTb OPTaHU3MOBY
32 Cenexiyst Kak HayKa U MpoIecc 1 bubnnorexa [JOK
https://m.edso0.ru/863¢9214
33 MeToapl U TOCTUKEHUS CEJIEKIIMU PaCTEHUI 1 bu6mmoreka [JOK
M JKUBOTHBIX https://m.edsoo.ru/863e9214
34 brorexHosorus Kak oTpacibs IpOU3BOACTBA 1 bubmaorexa TIOK
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 4.5
11 KJIACC
KoaungecTBOo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka B Konrpoasnsie | Ilpakruyeckue | Undposbie
cero paboThI padoThI o0OpasoBare/IbHbIE
pecypcbl
1 DBOJIIOIUSA U METOJIbI €€ N3yUECHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
’ Hcropus pa3BuTHS MpecTaBiIeHUNA 00 1 bubmmorexa [IOK
SBOJIIOIIMH https://m.eds00.ru/863e9570
3 MUuKpo3BOIIOIUSA 1 bubmuotexa [JOK
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https://m.edsoo.ru/863e9cle

[Monynsiust Kak d7eMeHTapHas SAMHULA
BUJa ¥ sBomonnu. JlabopaTopHas pabota Ne

bu6mmoreka [JOK

4 1 «CpaBHEHHE BUJIOB T10 0.5 https://m.edso0.ru/863e99¢c6
MOP(OJTOTUUECKOMY KPUTEPHIO»
5 JBmxyme cuitbl (3JIeMeHTapHbIe (PaKTOPHI) bubmmorexa [IOK
DBOJIFOIUU https://m.edsoo.ru/863e9dad
. bu6mmoreka [JOK
6 EcrecTBeHHBII 0TOOP U €ro GopMbI hitps:/m.ods00.r/863c9ed0
Pe3ynbTaTel 3BOMIOINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BHi000pazoBanue. JlabopatopHas padora Ne 05 bubmuotexa [JOK
2 «OnucaHue MpUCIoCO0ICHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma U €€ OTHOCUTEIILHOIO
XapakTepar»
8 Hamnpasnenus u myT Makpo3BOIIOLUN bubmiorexa IIOK
https://m.edsoo.ru/863e9cle
9 HeobpaTMOoCTh 3BOIOITUN
10 Hcropus xu3HM Ha 3eMiie U METOJIbI €€
U3YYCHHS
11 ['mnoTe3bl TPOMCXOXKICHUS KU3HU HA 3eMIie Bubmiorexa IJOK
https://m.edsoo.ru/863eaSab
12 Pa3zBuTHE xM3HU Ha 3emJie MO dpaM U bubmotexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl IBOJIIOIIUU PACTUTEIBHOTO
13 U )KUBOTHOr0 Mupa. [IpakTrueckas pabora 05 bubmuorexa [IOK
Ne 1 «3y4yeHne uckonaeMbIXx OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTEeHUM M JKMBOTHBIX B KOJUICKITUSIX)
14 CoBpemeHHas cucreMa OpraHu4ecKkoro Mupa bubmrorexa IIOK
https://m.edsoo.ru/863ead 8e
15 DBOJIOIUA YEIOBEKa (AHTPOMOT €HE3) bubmorexa LIOK

https://m.edsoo.ru/863eac2c
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bu6mmoreka [JOK

16 BIDKYIIME CUIBI ((DaKTOPHBI) aHTPOIIOreHe3a
A yi @ Pb1) p https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJNH SBOJIIOIMHU YEI0BEKA
UYenoBeueckue pachl U IPUPOAHBIE bubmotexa [JOK
18
aJanTanyy 4eJIOBeKa https://m.edsoo.ru/863eaca?
19 O0600611eHE 10 TeMe «Bo3HUKHOBEHNE U
pa3BUTHE KU3HU HA 3eMJIe»
20 OKOJIOrHs Kak HayKa
71 Cpenbl 0OUTaHUS U SKOJIOTUUECKHIE bubmmorexa [IOK
(dakTophl https://m.edsoo.ru/863eafec
Abuotnueckue dpakTopsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
22 o0OUTaAHUY H£60 aTo Hafip abota Ne 4 0.5 Bubmorexa HOK
) parop P - ) https://m.edsoo.ru/863ebl0e
«BnusiHME cBETa Ha POCT U pa3BUTHE
yepeHKoB koseycay. C ucnoivszosanuem
obopydosanus yenmpa « Touka pocmay
bu6mmoreka [JOK
23 brnotnueckue dhaxTophl
(axrop https:/m.edsoo.ru/863eb348
DKOJIOTMYECKUE XapaKTEPUCTHKH
24 nonyiauuu. [Ipaktnueckas padorta Ne 2 05
«IToacy€T MIOTHOCTHU MOIMYJIALUNA Pa3HBIX '
BHUJIOB PaCTECHUI»
bubmioreka [IOK
25 Coo011ecTBa OPraHu3MoB — OHOIIEHO3
H p H https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI (IKOCHUCTEMBI) Eubmiorexa OK
https://m.edsoo.ru/863eb46a
OCHOBHBIE IIOKA3aTEIN YKOCHUCTEMBI.
27 Okonorndyeckue nupamMuabsl. CBoOMCTBa Bubmmorexa HOK
P ) https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccus
28 [TpupoHbIE 3KOCUCTEMBI
29 AHTPOIOTr €HHbIE€ YKOCHCTEMBI



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — riobanbpHas skocucTemMa 1 bubmuoreka IIOK
3emim https://m.edsoo.ru/863ebbSe
31 3aKOHOMEpPHOCTHU CYIIECTBOBAHUS 1 bubmotexa [JOK
6uocdepbl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Onochepe 3emmn 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubmuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 O0606menue Tembl «Co001IeCTBA U 1
HKOJIOTHYECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANMYECKOE OBCIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
* buosnorus, 10 knacc/ [Tonomapésa W.H., Kopaunosa O.A., Jlonmmmmna T.E.; mon penakiueit
[Tonomapépoit M.H., OOmectBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTbIO M3maTenbCckuil LeHTp
«BEHTAHA-T'PAD»;
* buonorus, 11 xnacc/ Ilonomapésa N.H., Kopaunosa O.A., Jloummuna T.E. u apyrue; moxg

penakuueir [Tonomapéroit M.H., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO 3maTensckuii
ueHtp «BEHTAHA-I'PADy;

METOAUYECKHUE MATEPUAJIBI 1JIS1 YYUTEJISA
1. IlonomapeBa N.H., Kopaunoa O.A., CumonoBa JI.B. buonorusa. ba3oBsiii ypoeHs. 10
kiacc. Meroanueckoe mocooue, 2019.
2. IlonomapeBa M.H., Kopuusoa O.A., Cumonosa JI.B. buosiorus. ba3zosiii ypoBens. 11
kiacc. Meroauueckoe nmocooue, 2019.
3. buonorus. YMK nmnsa crapmeit mkonsl: 10 — 11 kmacesr (®I'OC). Mertoauueckoe
nocobue s yuntens. ba3zoBsiii ypoeHs.// EnmuzapoB A. A., Kaimauna M. A., 2020.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.sbio.info

www.bio.nature.ru

HNuTtepHer-pecypebl
. http://www.floranimal/ru O pacTeHusX U KUBOTHBIX.

. http://obi.img/ras/ru ba3za 3HaHU#i 110 OMOJIOTHH YEIIOBEKA.

. http://learnbiology/narod.ru n3y4aem OHOJIOTHIO.

. www.ege.edu.ru , www.fipi.ru moaroroska k EI'D u 'A.

. http://school-collection.edu.ru/ «Enunas xomnekuus Luppossix O6pazoBaTenbHbIX PecypcoB»
. http://www.fcior.edu.ru/

. www.bio.l september.ru — rasera «buoaorusa»

. Www.bio.nature.ru — Hay4Hble HOBOCTH OHMOJIOTUN

O 0 3 N Ut B W N =

. www.edios.ru — D¥10¢ — HEHTp AUCTaHLIMOHHOIO 00pa30BaHUs
10. www.km.ru/education - yueOHbIC MaTepuajbl U cioBapu Ha caite «Kupumt u Medoamii»
11. http://video.edu-lib.net — yaeOHbBIE PUIBMBI

12. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm - [Ton6opka HHTEpHET-MaTepraIoB
JUTSL YIUTENeld OMOJIOTHH 110 Pa3HbIM OMOJIOTMYECKUM JIH CIIMTUIMHAM.

13. http://charles-darvin.narod.ru/ - DnekTpoHHble Bepcun npoussenenuit Y. Jlapsuna.

14. http://www.l-micro.ru/index.php?kabinet=3 - Madopmarus o mKoJIsHOM 000pyA0BaHHUH.

15. http://www.www.wwf.ru BcemupHbIii (OHI TUKOM TPUPOIBI.

16. http://fns.nspu.ru/resurs/nat/pedpract.php B momortip yunrteno 6uosoruu
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