MYHUIUIIAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIbBHOE YUPEX/IEHUE
«Cpennsis mkona Ne 72 ¢ ynryOlIeHHBIM H3Y9€HUEM OTICTBHBIX peameroB uMern M. H. Tonctuxuna

(MAOY CII Ne 72 um. M.H. Toncruxuna)

(660041, . Kpacnosipck, yi. KypuaroBa, 7, Ten. 246-86-42, 246-86-43)

PACCMOTPEHO COI'TACOBAHO YTBEPXIEHO

Ha 3acenanuu [LIMO 3aMECTHUTEIb JUPEKTOpa qupextop MAOY CIII Ne 72

npoTtokon Ne 1 MAOY CII Ne 72 uMm. M.H. Tonctuxuna

«29» aBrycra 2024 . uM. M.H. Tonctuxuna E.JI. ToH10oBa

PykoBogutens [LIMO «30» aBrycra 2024 r. npuka3 Ne  01-04-p-067/1 or

Hleryna C.H. KOpuenko O. B. «30» aBrycra 2024 r.
PABOYAS ITPOT'PAMMA

10 y4eOHOMY mpeaMery

«buosorua»

it oOydaronuxest 10-11 kmaccos

Kpacnosipck
2024

CocTaBuTeb:

[leryna Cetnana HukomnaeBHa

YUUTED
BBICILIEH KaTErOpUU




HOACHUTEJIBHASA 3ATIIMCKA

[Ipu pa3zpaboTke TpOrpaMMbl MO OMOJOTHH TEOPETHYECKYIO OCHOBY JUIS OIPEIEIICHUS
MOAX0/M0B K (OPMHUPOBAHMIO COZIEp)KaHUs YydeOHoro mnpeamera «buomorus» cocraBUiIu:
koHuentyanbHbie TonoxeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COIEpKaHUS,
pe3ynbTaToB 00y4eHHs M TpeOOBAHMN K YPOBHIO MOJATOTOBKU BBITYCKHUKOB, MOJIOKEHHUS 00
o0IIMX LENAX U MPUHIMIAX, XAPAKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmrero obpazoBanus B Poccuiickoii denepanuu, a Takke MOJIOKEHUS O crienuduke Onoaoruwu,
e€ 3HAaYCHWU B TMO3HAHMM KMBOM NPHUPOJBI M OOECIEYEHMH CYIIECTBOBAHUS YEIOBEYECKOIO
obmrectBa. CoryiacHO Ha3BaHHBIM ITOJIOKEHUSM, ONIPE/IeTICHB OCHOBHBIE (D YHKITHH IPOTPAMMBI 11O
OMONIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6mosoruu Ha€T mMpeacTaBieHre O IesX, 00 o0miel cTpareruu o0ydeHus,
BOCIIUTaHUsT M pa3BUTUs oOOyyaromuxcs cpencTtBamu ydyeOHoro mnpenmera «buomorusy,
OIpeneNsieT 00s3aTeNbHOE NPEAMETHOE CONEpXKaHHE, €ro CTPYKTYpY, pacIpeneieHHe I10
paszenaM U TeMaM, PEKOMEHAYEeMYIO MOCJIeI0BAaTeIbHOCTh M3Y4YeHHUs y4yeOHOro MaTepuana c
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKHM 00pa30BaTEJILHOIO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00ydarouuXxcs.

B nporpamme 1o OHONOrMM TakKe Y4YMTHIBAIOTCS TpPeOOBaHMA K IUIAHUPYEMbIM
JMYHOCTHBIM, METANPEIMETHBIM W TIPEAMETHBIM pe3yiabTaraM oOy4deHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHON EATENbHOCTH/Y4eOHBIX AEHCTBUI 00ydaromuxcs mno
OCBOCHHIO COJIEPKAHUS OMOIIOTHIECKOT0 00pa30BaHMUS.

B nporpamme no Guonorum (10—11 kmaccel, 6a30BbIi ypOBEHb) peaqM30BaH MPHHIIMII
MIPEEMCTBEHHOCTH B W3Y4YEeHUHM OuWojorum, Onaromapss 4YeMy B HEH MIPOCMAaTPHBAETCS
HaNpaBJICHHOCTh HAa Pa3BUTHE 3HAHUI, CBA3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHUS, I[ICHHOCTHBIX  OpPHEHTAIlM  JIMYHOCTH, DKOJOTHYECKOrO0  MBIIUICHUS,
MPEICTAaBICHUNA O 370pOBOM 0O0paze KU3HM U OCEpeXHbIM OTHOIICHHEM K OKpYXarolen
npupoaHoii cpene. [loaToMy Hapsy ¢ n3ydeHrneM o01eOnOoI0rHUeCKUX TEOPUHl, a TAKKE 3HAaHUN
O CTPOCHHMH J>KMBBIX CHCTEM pA3HOI'O paHra W CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHX
IIPOLIECCOB B POrpaMMe 1o OMOJIOrMH yIeIeHO BHUMAaHUE UCIIONb30BAHUIO MOJIYYE€HHBIX 3HAaHUHI
B TIOBCEIHEBHOW JKM3HM IS pEIICHHs] MPHUKIAJAHBIX 3a7]ad, B TOM YHCIE: NPOPUIAKTUKA
HACJIe/ICTBEHHbIX ~ 3a00J€BaHUN  YEJOBEKa, MEAUKO-TEHETHYECKOro  KOHCYJIBTUPOBAHMS,
000CHOBaHUS SKOJIIOTUYECKH I1eJIECO00Pa3HOro MOBEICHHUS B OKPYXKAIOIIEH MPHUPOIAHOH cpene,
aHajuM3a BIMAHUSA XO3SHCTBEHHOW [ESITENbHOCTH 4YEJOBEKa Ha COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHWE BHUMaHHS K NPUKIAIHOW HANpPaBICHHOCTH Y4eOHOTO
npeamera «buonorus» NMpoJUKTOBAHO HEOOXOJUMOCTBhIO OOECTIeUeHHs YCIOBUM Ui pelIeHus
OJTHOM M3 aKTyaJbHbIX 33Ja4 HIKOJIbHOI0 OMOJIOrHYecKoro o0pa3oBaHusl, KOTOpast Mpeanoaaraer
¢dopMupoBaHue y OOYYarOMUXCsA CHOCOOHOCTH AMaNTUPOBAThCS K HM3MEHEHUSM JIMHAMHUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHOoe MecTo. OHa
obecrieunBaeT (opMHUpOBaHME Yy OOyYaroIMXCs IMPEICTaBIEHUM O Hay4yHOM KapTHHE MHpa,
pacmmpsieT 1 00001aeT 3HAHUS O )KUBOH NPUPOJIE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allMi W SBOJIIOLUHU, CO3Ma€T YCIOBUS JUIs: IMO3HAHUSA 3aKOHOB >KUBOW MPUPOJBI,
dhopmupoBanusl (PYHKIIMOHAIIBHONW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOT0 M 0O€30macHoOro obpasa
AKHU3HH, YKOJIOTMYECKOT0 MBIIIICHHS], IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIE U YEIOBEKY.



bonpiioe 3HaueHue OHONOrMs HMMEET TakXKe JUIsl PEUIeHUs BOCHHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a]au CpeHEro oomero oopa3oBaHus, ColualIn3aluu odyyatomuxcs. M3ydenue
Oouonoruu odecrneunBaeT ycaoBHs sl GOpMHUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX
U MHPOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOW KYIBTYpHl, CIIOCOOCTBYET HWHTETPaLluU
OMOJIOTMUECKUX 3HAHWI C MPEJCTaBICHUSMHU M3 IPYTUX Y4eOHBIX NMPEAMETOB, B YACTHOCTH,
¢u3uku, xumun U reorpaduu. HazBanHble MONOKEHUS O MPeAHAa3HAYeHUH y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY AJIsl OMPEAeNIeHuUs TOJX00B K OTOOPY U CTPYKTYPUPOBAHHIO €T0
COJIepKaHusl, MPEJCTaBIEHHOr 0 B IPOrpaMMe 1o OMOJIOT UK.

OT10o0p conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUHI KYJIbTYpOCOOOPA3HOI0 MO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOUIHecs JOTKHbI
OCBOMTbH 3HaHMUSA M YMEHHUS, 3HAYMMBbIe I (POPMUPOBAHUS OOLICH KYIbTYpPHI, OMpPENEIAIONIe
a/IcKBaTHOE TIOBEJCHHE YeNIOBEKa B OKPYXaloIlell MNpHUpOIHON cpene, BOCTpEOOBAHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU NesTenbHOCTH. Ocoboe MeCTO B TOM CHUCTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHl COJIEp’KaHUs, KOTOphle CIy>KaT OCHOBOM s (hopMUpOBaHHS
NIPEACTABICHUII O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTMHE MHpa M LEHHOCTHBIX
OPUEHTALIUSIX JIMYHOCTH, CIIOCOOCTBYIOMINX TYMaHU3alUK OHOJIOr H4eCKOro 00pa3oBaHusl.

CTpyKkTypUpOBaHUE COJICp)KaHMUs Y4eOHOro MaTepuaja B MporpamMme M0 OHOJIOrUU
OCYILIECTBIIEHO C Y4ETOM MPHUOPUTETHOTO 3HAYCHMs 3HAHUN 00 OTIUYUTEIHHBIX OCOOCHHOCTSIX
YKUBOU MPUPOBI, 0 €€ YPOBHEBON OpraHU3aI[MH U HBOJIIOLIMU. B COOTBETCTBUHU C 3TUM B CTPYKTYype
yueOHoro npenmera «buoIorus BbIJICNIEHBI CIEAYIONUE coepKaTebHble IMHUM: «bruomorus
Kak Hayka. MeTo/ipl HayyHOro no3HaHus», «Kierka kak 6uonorudeckas cuctemay, «Opraiusm
Kak Ouosiornyeckas cucremay, «CructeMa 1 MHOr0oOpa3ue OpraHn4ecKoro MUpa», « IBOJIOIUS
YKUBOH PUPOABDY, « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp u3ydenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
O0y4aloLMMHUCS 3HAHUSIMU O CTPYKTYpPHO-(QYHKI[MOHAJIHHOW OpraHU3alliy >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUIN UCIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEHCTBUH B
OTHOILIEHUU 00BEKTOB >KUBOI MPUPOJIbI U PELICHHS PA3TUYHbIX KU3HEHHBIX POOIEM.

JocTmkeHue nenu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelieHueM CIeIyoIHX 3a1ayu:

OCBOEHHE 00YUAIOIIMMUCS CUCTEMBI 3HaHUM O OMOJIOTUYECKUX TEOPUAX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBUJaX, CIyKalldX OCHOBOM Uit  (OpMHUPOBAHUSA
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTHHE MHpa, O METOJaxX HAy4YHOr'o0 IIO3HAaHWS,
CTPOECHUH, MHOrooOpa3sMu M OCOOEHHOCTSIX J>KHMBBIX CHCTEM DAa3HOTO YPOBHS OpraHH3allHH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUH;

¢opMupoBaHUEe y OOYYaIOIIUXCS IMO3HABATEIbHBIX, WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHalli3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOIMHM HAyYHBIX B3IJISOB,
U U MOIXO0J0B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3aliy;

CTaHOBJICHHE Yy oOydJaromuxcss oOmel KyiabTyphl, (YHKIMOHATBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLIEHUBATh SIBJICHHS OKPY)KAIOILEro MHpa >KUBOM IMPUPOIBI Ha
OCHOBAHUU 3HAHWH U OIbITA, NOJYYCHHBIX MPU U3yUCHUN OUOJIOTUH;

(¢opMupoBaHre y 0OO0YyYarOIIMXCS YMEHHH WUTIOCTPUPOBATh 3HAYEHHE OWOJIOIMYECKUX
3HAHUM B MPAKTUYECKON JEATENbHOCTH 4YEIOBEKA, PAa3BUTHUU COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUMA U arpoOMOTEXHOIOTHH;

BOCITUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH ITO3HAHMS YEJIOBEKOM JXHBOW TPUPOJIBI,
HEO0O0XO0MMOCTH OEpEeKHOr0 OTHOIICHUS K HEH, COOIOICHHS AITHUECKUX HOPM TP MPOBEICHUN
OHOJIOTHYECKUX MCCIICI0OBaHNUIT;



OCO3HAHUE IICHHOCTU OMOJIOTMYECKUX 3HAHWM Ul IMOBBIIMIEHUS YPOBHS HKOJIOIMYECKOH
KYJIBTYPBI, U1l (YOPMUPOBAHMS HAYYHOI'O MUPOBO33PEHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUI U yMEHUH B IOBCEJHEBHOW JKU3HU Ui OLCHKH
MIOCJIE/ICTBUI CBOEH JEATENPHOCTH 10 OTHOIIEHHIO K OKpYXKalollel cpene, COOCTBEHHOMY
3JI0pOBbIO, 000CHOBAHUE U COOMI0IEHNE Mep MPOGUIAKTUKY 3a00I€BaHUH.

B cucreme cpennero oOmiero oopazoBanusi «buonorusy», nzydaemas Ha 6a30BOM ypOBHE,
SABIIICTCS O0s3aTEIbHBIM YUEOHBIM NPEAMETOM, BXOJAIIMM B COCTaB HIpPEAMETHOW objacTu
«ECTCCTBCHHO-Hay'-IHI)IG IpeaAMETLD).

Jlnis u3ydeHus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro oOILIero oopa3oBaHUs OTBOAUTCS
68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezeno)



Conep:xanue y4eOHOr0 nmpeaMera
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBEHHbIMH HayKamH, ¢uiocopueil, 3TUKOH, >cTeTMKod M mpaBoM. Pomp Ouonoruu B
(hopMHpOBaHUK COBPEMEHHON HAaydYHOU KapTUHBI Mupa. CucTeMa OMOTOrHYECKUX HaYK.

MeTonbl TO3HAHUS KUBOW MPUPOAbI (HaOII0IeHUE, SKCIIEPUMEHT, OITMCaHNUe, U3MEPEHHUE,
KJlaccuguKaius, MoJICIUPOBAHNE, CTaTUCTUYECKasi 00paboTKa JaHHBIX).

JdemoncTpanum:

[Toprpetsr: Y. {apeun, I'. Menaens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeToIbl TO3HAHUS KUBON TIPUPOIBI».

JlabopaTopHbIe U IpaKTHYeCKHe PadoOThI:

[IpakTnueckas pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOAOB MpPH H3Y4YEHUU
OMOJIOTMYECKUX OOBHEKTOBY.

Tema 2. ’KuBble cUCTEMbI M KX OPraHU3AIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak HpeAMeT u3ydeHHus Ouonmoruu. OTIMYMe >KUBBIX
CUCTEM OT HEOpraHM4ECKON MPUPOJIBI.

CpoiicTBa OmocucTeM H WX pa3HooOpa3we. YPOBHU OpraHW3alid  OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBbIM,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOreoneHOTHIECKNH ), OMOCEepHBIN.

Jdemoncrpanuu:

Tabnuubl u cxembl: «OCHOBHbIE NPU3HAKU JKU3HW», «YPOBHU OpraHU3alMd KUBOU
MIPUPOBI.

O6opynoBanue: moaens monekyasl JJHK.

Tema 3. XumMnuecknii cOCTaB U CTPOECHHE KJICTKH.

XUMHUYECKUH COCTAB KIETKH. XUMUYECKHE FJIEMEHThI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bozna u MuHepalibHbIE BELIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne OeTKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenikoB. HezameHumbie
U 3aMEHUMbIE AMUHOKHUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOM
MOJIeKYNbl (TIepBUYHAsl, BTOPUYHAS, TPETUYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenKkoB. bruonornueckue GyHKIMH OSITKOB.

®epMeHTHl — Ouonornyeckue karanuszaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyocrpatHas  cnenuduunocts.  Kodepmentsl. Burtamunbpl.  OTnwums  (QepMEHTOB  OT
HEOPraHUYECKUX KaTaIn3aTOpPOB.

VYrieBosabl: MOHOCaxapu/Ibl (TI0K03a, pudo3a U Je30kcupudo3a), aucaxapusl (caxaposa,
JAKTO3a) W ToNUcaxapuabl (Kpaxmal, TJIMKOTCH, IIeJUT0n03a). buonorudeckue ¢GyHKITUU
yTJIEBOJIOB.

Jlumuael:  TpUrAMOEpHabl, QGochomunuael, crepouabl. [ mapodumsHO-THAPOGOOHBIE
cBoiictBa. buonorunueckue ¢pyHkuu aunuaoB. CpaBHEHUE YIIIEBOAOB, OCJIKOB M JIMIHUJIOB KaK
HMCTOYHUKOB HEPIHUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykieotunsl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u ¢ynxnuum PHK. Bunet PHK. AT®: ctpoenue u

¢byHKIMN.



[{utonorusi — Hayka o kjieTke. KiierouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(hakTOB B HAYYHOM NTO3HAHUH. METO/IbI U3YYCHHUSI KIICTKH.

Knerka xak nenoctHas xuBas cuctema. O0Ire npu3Haku KIETOK: 3aMKHYTasi Hapy KHast
MemOpana, monekynsl JIHK kak reneTnueckuii anmapat, cucreMa cuHTe3a Oelka.

Tunel KIETOK: SyKapuoTHYecKass M MpokapuoThueckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuueckor kinetku. Kinerounas crenka Oaktepuil. CTpoeHHE 3yKapHUOTUUECKON KIETKH.
OCHOBHbIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJIETOYHAS CTCHKA, TVIMKOKAJUKC, WX (YHKIIHH.
[Ina3maruueckass memOpaHa, e€ cBoiictBa M (QyHkuuM. Llutomnmazma M e€ opraHoumpl.
OnnomemOpannbie opranousl kiaetku: IIIC, annapar ['onbmku, mu3ocombl. [lomyaBToOHOMHBIE
OpraHOM bl KJIIETKU: MUTOXOHAPUH, T1acTuibl. [Iporcxoxaenne MUTOXOHAPU M U nacTua. Buibl
miactug. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTp, IEHTPUOIH,
pECHUYKH, KI'yTUKU. ODyHKIIMY OPraHOUIOB KIETKU. BKitoueHus.

Snpo — perynaropHsiid 1eHTp KiIeTku. CTpoeHue siapa: sjaepHas 0001049Ka, Kapruoruiazma,
XPOMATHUH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdemoHncTpauum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lIBann, M. Illneitnen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.

Huarpammbl:  «Pacnipenenenre XMMHUYECKHUX JJIEMEHTOB B  HEXKHUBOW MPUPOJIEN,
«Pacrmpeenenre XuMUYECKUX FIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmumpl u cxemsbl: «[lepuogudeckass TabiauIla XUMHUYECKUX DJIEMEHTOB», «CTpoeHHue
MOJIEKYJbI BOJb», «buocunres 6enka», «CtpoeHue Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnorel. JIHK», «Ctpoenne Mmonekynsl AT®», «CTpoeHHe 3yKapuOTHUECKON
KJIeTKn», «CTpOE€HHE KUBOTHOW KIETKH», «CTpOEHHE pacTUTEIbHOM KIETKH», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHUE s/Ipa KIETKW», «YTIeBOAB, «JIMIuIbD».

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpYyIOBaHWE JUIsl MPOBEACHHS HaOIOJICHUH,
W3MEPEHHH, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUATbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PA0OTHI:

Jlaboparopnasi padora Ne 1. «l/3ydeHue KaTalIUTUYECKOW aKTUBHOCTU (EPMEHTOB (Ha
MIpUMepe aMHJIa3bl UM KaTanasbl)y.

JlaGoparopnast pabora Ne 2. «M3ydyeHue CTPOCHHS KIETOK pPACTEHHUH, >KUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpernapaTax U UX OMHCAHUE».

Tema 4. ’KuzHeneATeJIbHOCTh KJIETKH.

OOmeH BemecTB, WIH MeTa0omu3M. AccuMuisanus (TUTACTHYECKH  OOMEH) W
TUCCUMUIISTINS (DHEPTeTHUECKU 00MEH) — JIBE CTOPOHBI €IMHOTO Mporiecca MeTadom3mMa. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B TOHUMaHUU METa0O0IN3Ma.

Tunel oOMeHa BemiecTB: aBTOTpoHBIA U TerepoTpodHbiid. Pons pepmenToB B oOMeHE
BEILIECTB U MPEBPALICHUYU YHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TemHOBas ¢a3pl (¢GorocuHTe3a. Peakumm QorocuHTE3A.
DddexTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A IS )KU3HU Ha 3emiie. BriusHue yciaoBwuii
cpenbl Ha POTOCHHTE3 M CIIOCOOBI TMTOBBIIICHUS €r0 TPOYKTUBHOCTH Y KYJBTYPHBIX PACTCHHI.

XeMocHHTe3. XEMOCHHTE3UpyoIre OakTepuu. 3HaUCHUE XEMOCHUHTE3a MJIs JKU3HHM Ha
3emiie.

OHepreruyeckuii 0oOMEH B KieTKe. PacmieruieHme  BENIECTB,  BBIICICHUE |
aKKyMYyJUPOBAaHUE SHEPTUU B KJIETKE. DTallbl SHepreTnyeckoro ooMena. I mukonus. bpoxxenue u



ero Buapl. KuciaopomHoe oOkucieHue, WIM  KIETOYHOE JAbixaHue. OKHCIHTEIbHOE
dbochopmmupoBanne. IPPEKTUBHOCTH IHEPTETHUSCKOT0 0OMEHa.

Peaknmun marpuuHoro cuHTe3a. [enermueckas wuHpopmarmus u JHK. Peanuzarus
TeHEeTHYecKo MHpopManuu B KieTKe. ['eHeTHuecKuil KoJ U ero cBoWcTBa. TpaHCKpuUNuus —
MarpuuHblii cuHTe3 PHK. Tpancnsanms — OuocuHTe3 Oenka. Drtambl TpaHcasnuu. KoaupoBanue
aMUHOKHCIOT. Ponb pubocoM B GrocuHTE3€e OenKa.

Hexknerounsie ¢popmbl xu3HU — BUpYChL. McTopust otkpbsiTust Bupycos (. Y. IBaHoBcKkuit).
OCOOEHHOCTH CTPOCHUS M KM3HEHHOTO LWKIa BUpycoB. bakrepmodaru. bomesnm pacrenuid,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc ummyHoneduiura dyenoseka (BUY) —
Bo30ynutens CIIM/la. OOparHas TpaHckpunuusi, peBepra3a W uHTerpasza. IIpodunaxTrka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHA.

JdemoncTpauum:

[optpetsr: H. K. Konsuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tumbsl  maTaHmsy, «Metabonusamy»,  «MHUTOXOHIPHUSY,
«QHepreruueckuii oOMen», «Xiopornacty, «Porocunredyn, «Crpoenue JAHK», «Ctpoenue u
¢byHkmoHupoBanue reHa», «CuHTe3  Oenka», «leHeTmueckuit  Kom»,  «Bupyce,
«bakrepuodparn», «Ctpoenme wu ku3HeHHbd 1wmKin Bupyca CIIWM[la, OGaxrepuodaray,
«Pennmukanus JHK».

OGopynoBanue: monenu-anmnukanun «Yasoenue [IHK u tpanckpuniusy», «buocunres
oenkay, «CTpoeHue KIeTkuy, Mmosienb cTpykrypsl JTHK.

Tema 5. PasMHoOKeHUe U HHANMBU/IYAJbHOE PAa3BUTHE OPTaHNU3MOB.

Knerounslid UK, WIM SKU3HEHHBIM LUK KieTku. MHTepdasa um muto3. Ilpoueccsl,
nporekatomue B uHTepdasze. Permnmukanms — peaknus marpudydoro cuHTe3a JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIH HaOOp — KapuoTum. [IUMIOWIHBIA W TaluIOWJHBIH XPOMOCOMHBIE
Habopbl. Xpomatusl. LluTonornueckue OCHOBBI pPa3sMHOKEHHS] U MHIUBUIYaTbHOT'O Pa3BUTHS
OpPIaHH3MOB.

Henenne knerkn — Muto3. Cragum muto3a. [Iponeccsl, nporucxoaauie Ha pa3HbIX CTaIusAX
MHTO3a. BHOJTOrMYeCKHil CMBICT MUTO3A.

[Iporpammupyemast rudenb KJIETKH — arnonTo3.

®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecronoe 1 nojoBoe. Buibl 6ecronoro pa3sMHOXKEHUS:
JIeTICHUe HaJIBOE, MOYKOBAaHHE OJHO- M MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoOkeHue. VIckyccTBEeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAaUEHUE JJ1s1 CENIEKLIUH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYHS OT OECIIONIOro.

Meito3. Craguu meitoza. Ilpoueccsl, npoucxonsuiue Ha craausx menos3a. [loBenenne
XpoMocoM B Meito3e. Kpoccunrosep. bruosnorndyeckuii CMbICII U 3HAYEHHE MEHO03a.

["amerorene3 — mporecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [1os0BBIE *Kene3bl:
CEMEHHMKHU M sIMYHUKHU. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — I'aMeT (CIepMaTO30U[,
sifllekyieTka) — crepmaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIMIIEKIIETOK U
cnepMaTto3on1oB. Omnonorsopenue. [laprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHe3). DMOpHUOHAIBHOE pa3BUTHE (IMOpHUOTEHE3).
Ortanbl 3MOPHOHAIBHOTO Pa3BUTUS Y IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTpyssius,
opranoreses. [loctamOpuoHanbHOe pazBuTHE. THUIBI MOCTIMOPHOHAIBHOIO PAa3BUTHUS: MPIMOE,
HempsiMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pactenuii. OHTOreHe3 HBETKOBOIO PACTEHUsS: CTPOCHHUE CEMEHHU, CTaIUU
pa3BUTHSL.

JdemoncTpanum:



Tabmuubl 1 cxeMbl: «DopMbI pa3MHOKEHHUS OpPraHU3MOBY, «J{BOWHOE OIIOAOTBOPEHHUE Y
LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «/lenenue kieTkn GakTepuiiy,
«CTpoeHre TOJIOBBIX KJIETOK», «CTpoeHHue XpoMOCOMbI», «KiieTouHbld 1ukimy, «Pemmukarus
JHK», «Mutoz», «Meno3y», «IIpsMoe u Henpsimoe pa3BUTHEY, «I aMEeTOreHe3 y MIIEKOIMUTAIOIINX
1 4yesoBekay, «OCHOBHBIE CTaIUM OHTOIEHE3a.

OOGopynoBaHue: MHUKpPOCKOI, MHKporpernapaThl «CriepMaTo30uabl MIIEKOMUTAIOIIET O,
«SiuekieTka MileKonuTaromero», «Kapnoknnes B KiieTkax KOpEIIKa JIyKa», MarHUTHasE MOZEJIb-
anmukanus «Jlenenne kietku», moaens JJHK, monens metada3zHolt XpOMOCOMBI.

JlabopaTopHbIe N IpaKkTHYeCKHe PadoThI:

JlabopatopHas padota Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOpPEIKa JyKa Ha
FOTOBBIX MUKpOIIpEnapaTax».

JlaGopaTopnas pabGora Ne 4. «M3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HacsieicTBEeHHOCTh U HK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuThs TeHETHMKH. Ponb OuTOIOrMM M
SMOpHUONIOTUY B CTAHOBJICHUH T'€HETUKU. BKIag pocCUNCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTonbl TEeHETUKH (TUOPUAOIOTMYECKUM, LHUTOIC€HETHYECKU, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKHE TTOHATHS. |'eHeTHueckas CHMBOJIMKA, UCIONIb3yeMas B
CXEMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJE€JOBaHMS  NPU3HAKOB, ycTaHOBIeHHble [.  Mengenem.
MonorubpunHoe cKpemuBaHue. 3akoH eIMHO00pa3usi THOPUIOB MEpBOro mokojaeHus. [IpaBuino
JTOMUHUPOBAHMS. 3aKOH paclierieHusl npu3HakoB. [mmore3a uucrorel ramer. IlonmHoe u
HETOJIHOE JJOMUHUPOBAHHUE.

JuruOpunHoe CKpelmMBaHHWe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAaHHUS  MPU3HAKOB.
[uroreneTnyeckrue OCHOBBI TUTHMOPHUIHOTO CKpeIIMBaHMs. AHATU3UPYIOLIEe CKpelIMBaHUE.
Hcnonb3oBanre aHATM3UPYIOLIET0 CKPEITUBAHUS 17151 ONPEIEICHUSI TEHOTUIIa OCOOH.

CueruieHHOe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o crermjieHHOMY
HACJIEIOBAHUIO IT'eHOB. HapylieHne cuernieHns TeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHsI HACIIEICTBEHHOCTU. [ eHeThuecKe KapThl.

I'enetnka nona. XpoMOCOMHOE OIIpEAEIICHHE N0J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
l'omorameTrHsie u rereporaMeTHbie opraHu3Mmbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TTOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas1. Ponb cpenbl
B HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALMOHHOW H3MEHYMBOCTH.
BapuanuonHslil pan u BapuanuonHas kpusas. Hopma peakunn npusHaka. KonumuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(BUKALMOHHONW H3MEHYMBOCTH.

HacnencrBennasi, uiv reHoTUNUYecKas, U3MeHYUBOCTh. KoMOWHAaTUBHAS U3MEHYUBOCTD.
Meiio3 u TmONOBOM Tmpolecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTallMOHHas
n3MeHYnBOCTh. Kiaccudukanusa wmyTtanuii: TeHHbIE, XPOMOCOMHBIC, T€éHOMHBIE. YacTtora u
MPUYMHBI MyTanuii. MyTtarenHbsle (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHOM
n3MenunBocty H. . BaBuiiosa.

BuesinepHast HacneICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YEIIOBEKA:
TCHEaIOTUYEeCKUI, ONU3HELOBBIA, IMTOICHETUYECKUH, OHMOXMMHYECKUN, MOJIEKYJISIpPHO-
reHeTudyeckuii. COBpPEMEHHOE ONpENEJCHUE TIEHOTHUNA: IOJHOT€HOMHOE CEKBEHHUPOBAaHUE,
TeHOTUITUPOBAaHUE, B TOM uucie ¢ nomombio [I1P-anammu3a. HacnenctBeHHble 3a0oneBaHUs
YyeloBeKa: TeHHble OoNe3HH, OOJMe3HM C HACIEACTBEHHOH MpPeapacrolioKeHHOCTHIO,
XpoMocomHble Oonesnn. ComarWueckue W TeHepaTuBHbIe MyTarnuu. CTBOJIOBBIE KJIETKH.



[IpuHMnIs! 310poBOro 00pasa >KU3HH, AUArHOCTUKU, MPOMUIAKTUKY U JICYEHUS T€HETHYECKUX
OonezHell. MenuKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIMIMHCKOW TE€HETHKH B
MPEeIOTBPAIICHUH U JICUEHUU TeHETUYECKUX 3a00IeBaHUi YeIoBeKa.

JdemoncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukor, H. B. Tumodeen-
PecoBckuii, H. 1. BaBumos.

Tabnuupl U cxembl: «KMOHOTHOPUAHOE CKPEIIMBAHUE U €TO IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacIleIUIeHUs] W €ro LUTOreHETHYECKass OCHOBa», «3aKOH YHMCTOTBI TaMeET»,
«lurubpunHoe ckpemmBaHue», «LluTonorndyeckne OCHOBBI JUTMOPUAHOTO CKPELIMBAHM»,
«Meno3y», «B3auMoaencTBue auielIbHbIX T€HOBY, «I €HETUYECKHE KapThl pACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHernka mona», «3aKOHOMEPHOCTU HACIENAO0BaHUSA, CLEIUIEHHOIO C IIOJIOMY,
«Kapuorunbl dYenmoBeka W JKUBOTHBIX», «Buabsl wu3mMeHuunBocTH», «MoaudukamoHHas
M3MEHUYUBOCTEY, «HacnemoBanue pesyc-gakropay», «'eHeTHKa Tpymm KpoBu», «MyTamroHHas
W3MEHYUBOCTB.

Ob6opynoBaHue: Mojaenu-anIuIMKaun «MoHOrubpuaHOe CKpenBanue», «HemomHoe
JIOMUHUpOBaHUEey», «JuruOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpenapat «Jposoduna» (Hopma, myranuu (HOpMbI KPBUIILEB H OKPACKU Tela), repOoapuit
«I"opox moceBHOI.

JlabopaTopHble M NpakTHYeCKUe padoThI:

JlaGoparopHas pa6ota Ne 5. «M3ydyeHue pe3yapTaToB MOHOIMOPHUIHOTO M JTUTUOPUIHOTO
CKpEeIMBaHUs Yy Jp030(1iIbl HA TOTOBBIX MUKpOIIpEnaparax».

JlaGoparopnas pabota Ne 6. «M3yuenne MoaU(PUKALIMOHHON M3MEHUYHUBOCTH, TOCTPOCHHE
BapHaIlMOHHOTO PsiJIa U BapUallMOHHOW KPUBOI».

JlaGoparopnass pabora Ne 7. «AHanmM3 MyTalmMid y Jpo30QHiIbl HAa TOTOBBIX
MHKpOIpenaparaxy.

[Ipaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOIECC. 3apOKICHUE CeNEKIMKN U AoMecTukamus. Yuenne H. U.
BaBunoBa o IeHTpax MNPOUCXOXKICHHS M MHOrooOpas3us KyJIbTYPHbBIX pacTeHuil. LleHTpbl
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. CopT, MOpo/ia, IITaMM.

CoBpeMeHHbIE METOIbI CeNeKUUU. MacCOBbIi U MHIMBUAYAIbHBIH OTOOPHI B CEIECKLHH
pacTeHuii u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoACTBEHHOE CKpelMBaHne — HHOPHUANHT.
Yucras nuaust. CKpelmBaHue YUCTHIX TUHUN. [ eTepo3uc, nim rudpuaHas cuina. HepoacrBenHoe
cKpemuBanue — ayrOpunuur. OtganénHHas ruOpuau3anus U e€ ycnexu. MckyccTBeHHBII
MyTareHe3 M IOJIy4YeHUE MONMUILUIONA0B. JlOCTH)KEHUs CEJNEeKUMHM pAacTeHWH, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomorus kak oOTpacib NPOM3BOACTBA. |'€HHas WHXKEHEpUs. OTambl CO3JaHUS
pekomOunanTHoi JIHK w TpancreHnwsix opranu3moB. Kierounas wunxeHepus. Kierodnsle
KyJIbTypbl. MUKpPOKJIOHAIbHOE pa3MHOKeHUE pacTeHui. KiioHnpoBaHue BBICOKONPOTYKTUBHBIX
CENIbCKOXO3SIICTBEHHBIX OpPraHW3MOB. OKOJOIMYECKHMe M JdTHYeckue mpodiemsl.. I'MO —
FeHETUYECKU MOIU(UIIUPOBAHHBIE OPraHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. 1. BaBuinos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabnumpl u cxembl: KapTa «LIeHTpBI MPOUCXOXKIEHUS M MHOTOOOpa3us KYyJIbTYpPHBIX
pactenuii», «llopoapl JOMaNIHUX >KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. HWpanoBay, «llomummonmus», «OOBEKTHI
ouotexHonorun», «Kierounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TMEPEHOC
T€HOB, XPOMOCOM).



O6opynoBanue: MyJsDKM IUIOAOB M KOPHEIUIONOB JIUKUX (POPM M KYJIbTYPHBIX COpPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTHYecKne padoThI:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTUXKEHHUS CEJEKIMU PACTEHUM W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBI Y4acTOK, B TEIUIMYHOE
XO035ICTBO, J1aOOPaTOPHUIO arpOyYHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

Conepxxanue yueOHOro nmpeamera
11 knacc

Tema 1. DBoonoHHast OMOJIOTHS.

[IpeanochuIKK BOZHUKHOBEHHUSI YBOJIFOIIMOHHON TEOPUU. DBOJIOLMOHHAS TEOPUS U €€ MECTO
B Ononoruu. BiusHre 3BOIIOLMOHHON TE€OpHUH HA pa3BUTUE OMOJIOTUU U IPYTHX HayK.

CsuperenbcTBa sBoNMOLMHU. [TanieonTOMOrMUECKHE: TOCIEA0BATENILHOCTD MOSIBICHUS BUIOB
B TAJICOHTOJIOTMYECKON JIETONMCH, Tepexoanblie (opMmbl. buoreorpaduyeckue: cXoIcTBo M
paznuuue dayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOrHYECKHE: CXOJACTBA M PA3IMYMs SMOPHUOHOB PAa3HBIX BUIOB IMO3BOHOUYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMYHBIE, AHAJIOTMYHbIC, PYIUMEHTApPHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX OpraHu3MOB.

OpomonnoHHass Teopus Y. JlapBuHa. Ilpeanocwiiky BO3HMKHOBEHHMS JapBUHH3MA.
JIBIOKYIIME CHUJIBl  HBOJMIONUHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OFPaHUYEHHOCTH PECypCcOB, HeomnpeeNnéHHas HM3MEHYMBOCTh, Oopb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopust sBomoun (CTD) u e€ OCHOBHBIC MTOTOKEHUS.

Muxkposomonus. [Tonynsius kak equHUIA BUA U BOIIOLUN.

JIBrxymue cuibl (pakTophl) SBOMIONUU BHUJIOB B HpHpone. MyTallMOHHBIN Mpolecc U
KOMOWHATHBHAS H3MEHYUBOCTb. [ oMy IsIIOHHBIE BOJIHBI U Apeiid reHoB. M30msus 1 MUrpanus.

EctectBenHbIi 0oTOOp — HampaBiswoomuil (aktop sBomonuu. DOpMbl €CTECTBEHHOTO
otoopa.

[Ipucrnoco01eHHOCT OPraHU3MOB KaK pe3yJsibTaT 3BOMIOIUH. [IpuMepsl mpucnocodaeHui
y opranu3MoB. ApomMop¢ 036l U UAHOATANTALNH.

Bun u Bunmoo6pazoBanue. Kpurepum Buma. OcHOBHbIE (DOpMBI BUA000pa30BaHUS:
reorpauyeckoe, IKOJIOrHYECcKoe.

MaxposBomonus. @opMbl 3BoOTIONHMH: (UIETHYECKAsl, TUBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh 3BOMIOIUH.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TIPEIIKOB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS paanalus.
JdemoncTpanum:

Ioptpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mroiutep, A. H. CeBepuios.

TaGuuue! u cxembl: «Pa3BUTHE OPraHNYECKOro Mupa Ha 3emiie», «3apoAbIIy MO3BOHOYHBIX
YKUBOTHBIX», «ApxeonTtepukcy», «®opmbel 60pbOBI 3a cymiecTBoBaHMEY, «EcTecTBEeHHBINH 0TOOPY,
«MHoroo0Opa3ue COpTOB pacTeHui», «MHoroodbpasue MOPOA JKUBOTHBIXY», «llomymsimmy,
«MyTanoHHasi U3MEHYMBOCThY, «ApoMopdo3bl», «Mauoanantauuny», «O0mas neresepanusy»,
«/IBrxymue cunbl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «bopsba
3a CYILECTBOBAHUEY, «IIpucrnocobaeHHOCTh OpPTraHHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOrMUECKOEe BUA000pa30BaHUEY.



O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3JIMYHbIMU THIIAMH OKpPAacKu, HAOOp IJI010B U
ceMsiH, KoJuieKIus «IIpumepsl 3alIUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOfieTh «OCHOBHBIC
HaIpaBJIEHUS YBOJIIOLUNY», 00bEMHAS MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

Buoreorpapuueckass kapra Mupa, KomwieKius «DopMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX U PACTEHHI», Mojenb ammukanus «llepekpéct xpoMocomy, BIa)KHbIE Mpenaparhbl
«PazButne Hacekomoro», «Pa3BuTHe mATymIKH», MuKpomnpemnapar «Jposoduna» (HopMma,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH TeNa).

JlabopaTopHble M NpaKTHYeCKHE PadoThI:

JlaGoparophas padota Ne 1. «CpaBHeHuUE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPUIO».

Jlabopatopnas pabora Ne 2. «OmmcaHue NPHUCTOCOOJIEHHOCTH OpraHu3mMa H  eg
OTHOCHUTEJILHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HM Ha 3emuie.

JloHayuHbIe TIPECTABIECHUS O 3apOXKAECHUHU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emJyie: abMoreHe3 W TMaHCIepMHUs. XHUMHUYECKas IBONIOIUSA. AOHOTEeHHBIM CHHTE3
OpPraHUYECKUX BEIECTB U3 HEOPTaHNYECKUX. DKCIIEPUMEHTAIBHOE MTOATBEPKACHNE XUMUUECKOU
sBonmonuu. HavaneHbIe 3Tamnbl Ononornyeckoi 3Bomooruu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHUE IPOTOKJIETKU. IlepBble KIETKM M UX 3BOJIOLUA.
®opMUpOBaHNE OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o spam u nepuoaam. Katapxei. Apxeiickas u mpotepo3oickas
spsl. [Taneosolickas spa u €€ nepuo/bl: KeMOPUICKHM, OpAOBUKCKUHN, CUITYPUHCKUH, IEBOHCKHUH,
KaMEHHOYT OJIbHBIHN, IEPMCKHUI.

Me3so30lickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

Kaitno3zolickast apa u €€ nepuo/ipl: NajgeoreHOBbIN, HEOT€HOBBIN, AHTPOIOTE€H OBBIM.

XapakTepucTuKa KiuMmaTa M TIeoJOorM4ecKux IporeccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
PaCTUTEIHHOIO M KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHuii 1 xUBOTHBIX. [losiBIeHMe, paciBeT
Y BBIMHUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OTpaKeHHE 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
IPYNIbl OPTaHU3MOB.

OBomronus 4eloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuUTHe TNpeACTaBIEHUN O
MIPOUCXOXKICHUN YeloBeKka. MeToibl u3yueHus: antpornoreHesza. CXoncTBa U paznyMsl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxymue cuibl (akTopbl) aHTpororeHeza. HacnencTBeHHass HM3MEHUHMBOCTh H
€CTEeCTBEHHbIH 0TOOp. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBICHHE OPYAUN TPYZa, MbILUICHUE,
pedsb.

OcHOBHBIE CTAaJUMM U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIOMUTEKH, YEIOBEK YyMEIbIH,
Yenosek npsaMmoxoisamuid, YenoBek HeaHaepTtanbCckuii, YenoBek pasymubld. Haxonku
HCKOIAEeMBIX OCTaTKOB, BPEMsl CYIIECTBOBAaHUS, 00JAaCTh paclpoCTpaHEHHs, 00bEM T'OJOBHOTO
Mo3ra, 00pa3 >KU3HU, OPYAHUSL.

Uenoseueckue pacwkl. OCHOBHBIE OOJNBIIIME pachl: €BpONEOHHAs (eBpa3uiickas), HErpo-
aBcTpajoujgHas  (dPKBaTopuaidbHas), MOHTOJOMAHAs  (a3MaTCKO-aMepukaHckas). UYepTsl
MIPUCIIOCOOIEHHOCTH IPECTaBUTENEH YeIOBEUECKMX Pac K YCIOBUSAM cyllecTBOBaHMs. EnnHcTBO
yenoBedeckux pac. Kpuruka pacuzma.

JdemoHncTpauum:

[Hoptpetsr: @. Pequ, JI. ITactep, A. Y. Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabnunsl u cxembl: «Bo3HukHoBeHre COIHEUHON CUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenbHas kieTka», <«OKuBoTHas kietka», «lIpokapuornueckas KieTKay,
«CoBpeMEHHasl CHUCTEMa OpPraHUYecKoro mMupay, «CpaBHEHHME aHATOMMYECKUX YEpPT CTPOCHUS
YeJIOBEeKa U YelOBEeKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa IajeOHTONOTHYECKUX HAXOJOK



MPEJIKOB COBPEMEHHOI'0 4YeloBeKa», «JlpeBHeitmme moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «YeI10BEUECKUE pach».

O6GopynoBanne: Mymsiku — «[Ipoucxoxnenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPONa, HeaHJepTalblla, KPOMaHbOHIIA), CICMKH MM M300pakeHHUs] KaMEHHBIX OpYIHi
MEePBOOBITHOTO YeJIOBeKa (KaMHU-YOIIEphl, pyousia, ckpediia), reoXpoHoJIornieckas Tabiauma,
KosieK1us «®opmbl COXpaHHOCTH HUCKONIAEMBIX KUBOTHBIX M PACTEHHI.

JlaGopaTopHble U NpaKkTHYecKne padoThi:

[Ipaktuueckast pabora Ne 1. «3yyeHue uckonaeMbix OCTaTKOB PACTEHUN U KUBOTHBIX B
KOJITIEKILIHASX).

DKCKypcHusi « DBONIOIMS OpPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIH WK
KpaeBeI4ecKuil My3ei).

Tema 3. Opranusmbl U OKpPY:Kal0LIas cpeaa.

DOKoNorusi Kak Hayka. 3ajadyd M pas3leiabl SKOJIOrMuh. MeTolbl 3KOJIOrMYecKHX
HCCIIEIOBaHMM. DKOJIOrHYeCKOe MUPOBO33PEHUE COBPEMEHHOI'O YETIOBEKA.

Cpensl  oOWTaHUS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHOPTaHU3MEHHAS.

Oxkonorudeckue ¢aktopel. Kmaccudurammsi sxomormdeckux (HakTopoB: abMOTHYECKHE,
OMOTHYECKHE U aHTPOMOTreHHbIE. J[eficTBHe IKoNornueckux (pakTopoB Ha OPraHU3MBI.

AlGuotnueckue  (GakTOphl:  CBET, TEMIEparypa, BIAKHOCTh. DoTOnmepuoausm.
[TpucnocoOnenust opraHu3MoB K JeHCTBUIO a0NOTHYEeCKUX (akTopoB. bronornyeckre puTMsl.

buornueckue  Qaxropel. Bumpl OMOTHYECKMX  B3aUMOJEHCTBUM:  KOHKYPEHLHUS,
XHMITHUYECTBO, CUMOHMO3 U ero ¢opmel. [lapasutusm, koomnepauus, MyTyaan3M, KOMMEHCATH3M
(KBapTHpPaAHCTBO, HaxJICOHWYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HadeHHE OWOTHYECKUX
B3aMMOJICHCTBUI JJISl CYILIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJOrMYecKue XapakKTepUCTHKU nomynsuud. OCHOBHBIE TMOKAa3aTeNUd MOMYJISINH:
YUCIIEHHOCTh, IIJIOTHOCTb, POXKJIAEMOCTb, CMEpPTHOCTb, IPUPOCT, MuUrpanus. JluHamuka
YHCIIEHHOCTH TOMYJISLMU U €€ PeryIsius.

JdemoncTpanum:

[Moptpetsr: A. 'ymGonpar, K. @. Pynbe, O. ['ekkensb.

Tabnuusl 1 cxemsl: kapta «IIpupoansie 30Hb 3emian», «Cpelibl 0OUTaHUS OPTAHU3MOBY,
«Doronepuoguzm», «llonmynsauun», «3aKOHOMEPHOCTH POCTA YMUCIECHHOCTH IONYJIALINU
uHpysopun-tydenbkn», «llumiessie nenm».

JlabopaTopHbIe N NIpaKkTHYecKHe padoThI:

JlabopaTtophnas padora Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTAHHSI.

JlaboparopHas padora Ne 4. «Bnusinue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[1oACU€T MIOTHOCTH MOMYJISALMHN pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo0miecTBa U IKOJIOrHYECKHE CHCTEMBbI.

CoobmiectBo  opranu3smoB —  OuouneHo3. CTpykTypsl — OuOIEHO3a:  BHAOBasd,
IIpOCTpaHCTBEHHasl, Tpoduueckas (nmumesas). Buabsi-nomuHanTel. CBs3U B OHOIIEHO3E.

Dkonoruueckue cucreMbl (9kocuctemsbl). IloHarue 00 skocucreme M OHOreoLEHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, DPEIYLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrHMH B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE ITOKa3aTeIM SKOCHCTEMBI: Ouomacca,
MPOAYKIHMSI. DKOJOTHYECKHE MUPaMHAbL: MPOMYKLIHUHU, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTONYMBOCTh, CaMOpEryIsiiysl, pazsutue. Cykieccus.

[TpuponHbie SKOCUCTEMBI. DKOCHUCTEMBI 03€p MU peK. DKOCUCTeMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOI O JIeca.



AHTPOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI. buonorudeckoe u
XO03HCTBEHHOE 3HAYCHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTtop ycTtoiunBocTd 3KocucTteM. CoxpaHeHHe OMOJIOTHYECKOro
pa3zHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6uocdepe. [ panuiipl, coctas u cTpykTypa 6nocdepst. JKusoe
BemecTBO u ero ¢yHkmuu. OcobeHHOCTH OuMocdepsl Kak TIIOOATBHOH HKOCHCTEMBI.
JluHaMuyeckoe paBHOBECHE U 0OpaTHas CBsA3b B Ouocdepe.

KpyroBopotsl BemecTB M OWOT€OXMMHYECKHE LHKIBI 3JIEMEHTOB (yriiepoaa, aszoTa).
30HanBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIe n3MeHeHus1 B ouocdepe. ['modanbHbie
9KOJIOTHYECKUE MPOOIIEMBI.

CocyiecTBoBaHue Npupoabl U yenoseuectBa. CoxpaHeHne 6Mopa3zHo00pa3us Kak OCHOBA
ycTounBOCTH Orocdepbl. OCHOBA pallMOHAIBHOTO YIPABJICHUS MPUPOAHBIMU PECypcaMy U UX
ucnonb3oBanue. JlocTuxkeHns GMOIOTUU U OXpaHa MPUPOJBI.

JdemoncTpauum:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuusl u cxemsl: «lIumessie nenu», «buoueHos3: cocraB U cTpykTypay», «lIpuponnbie
cooOmectBay, «llenmn nuraHus», «Okonoruyeckas nupamuaa», «bunochepa u dyenoBex»,
«DQKocucTeMa IMPOKOIUCTBEHHOT 0 JIeca, « IKOCUCTEMA XBOMHOT 0 Jiecay, «brnoieHo3 Bogoémay,
«ArpoueHo3», «lIpumepHbIe aHTPONOIr€HHBbIE BO3JEHCTBUA Ha MNpUPOLY», «Bakueimue
WCTOYHUKH 3arps3HEHUs] BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHeWIIas COCTABIISIOLIAS
ouochepsr», «Paktopsl  jmerpamamuu  nouB», «llapuukoBbiii  3ddexT», «DakTOpbHI
PaIMOaKTUBHOIO 3arps3HeHus Onocdeps», «Oomas ctpykTypa ouochepsi», «Pacnpoctpanenue
XKU3HU B Onochepen, «O30HOBBIN 3KpaH Ouochepbl», «KpyroBopor yriepoma B O6uocdepe»,
«KpyroBopor azoTa B mpupozae».

Ob6opynoBanue: Mozeb-anuInKanus « Tunuaasie OMOIeH03b», Tepbapuii «PacTurenbHbIC
cooOmecTBay, komiekuuu «buoneHo3», «Bpenutenun BaXHEHIIMX CEIbCKOXO35HCTBEHHBIX
KyJIbTyp», TrepOapuu ¥ KOJJICKIMH PACTEHHH W JKUBOTHBIX, IMPHHAUISKANIHE K pPa3sHBIM
9KOJIOTMUECKUM Tpymmam oaHoro Bujaa, Kpacunas kuura Poccuiickoit denepannu, n3odpaxeHus
OXpaHSIEMbIX BUOB PACTCHHUI U )KUBOTHBIX.

Ilnanupyembie pe3yabTaThl
Cormacno ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHHWS K pe3yJbTaTaM OCBOCHHS
00y4aIOIMMUCS MPOTPaMM CPEIHETO 00IIero 00pa3oBaHMs: TUYHOCTHBIM, METANPEAMETHBIM H
MIPEeIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDBI

B crpykType IUMYHOCTHBIX PE3yJbTaTOB OCBOCHUA IpeaMera «bHuonaorus» BbIIEIECHBI
CIIEIYIOIIME  COCTaBISIOLIME: OCO3HAHME OOYYaIOIIMMUCS  POCCHMCKOW  I'paKJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U CaMOOIIPEICIICHUIO,
HaIxu4yue MOTHUBAIlUU K O6yquHIO 6I/IOJ'IOI‘I/II/I, HECJICHAIPaBJICHHOC Pa3sBUTUC BHYTPCHHUX
yOeXIEHHUI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LEHHOCTEW M MCTOPUYECKUX TPAJAUIUN Pa3BUTHSA
OMOJIOrM4YECKOro 3HaH!sl, TOTOBHOCTb U CIOCOOHOCTh 00Y4arOLIMXCs PYKOBOJICTBOBAThCS B CBOEH
ACATCIIBHOCTU HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHU, MPUCYHIUMHU CUCTEMC OHOJIOrNIECKOr0
00pazoBaHMsl, HATMYUE YKOIOTMYECKOr0 IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTh
KHN3HCHHBIC ITIJIaHKI.



JInyHOCTHBIE pe3ynbTaThl OCBOEHHUs npenMera «buonorusy» mocTurarorcs B €IUHCTBE
y4eOHOM M BOCIHMTATENLHOW JEATEIBHOCTH B COOTBETCTBHU C TPAJMIIMOHHBIMU POCCHUHCKHMU
COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMHA B
o0IecTBe MpaBWJIaMH M HOPMaMHU TOBEICHUS W CHOCOOCTBYIOT MpOIIECCaM CaMOIO3HAHUS,
CaMOBOCHHUTAHUSI M CaMOPAa3BUTHUA, PAa3BUTHUS BHYTPEHHEW IMO3WLMM JIMYHOCTH, MAaTPUOTHU3MA,
YB@)KEHUS K 3aKOHY W IPABOIOPSJIKY, YEIOBEKY Tpyla M CTaplIeMy IOKOJIEHHIO, B3aUMHOTO
yBaXKEHHUs, OEpeXHOro  OTHOUIEHUS K  KYJIbTYpHOMY  HAcIeAMI0 M TPAIUIHAIM
MHOT'OHallMOHAJILHOTO Hapoaa Poccuiickoit denepannu, Mpupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS YueOHOTo mpeamera «buomorus» MOMmKHBI OTpaXkaThb
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIMXcsi PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH I[IEHHOCTHBIX OpPUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOIIMX TPAJWLIUOHHBIM LIEHHOCTSM POCCHIMCKOro  OO0IIecTBa,
pacliipeHre KU3HEHHOI'O OIbITa U ONbITa AESATEIBHOCTU B IIPOLIECCE pEalM3alMid OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCcKOro BOCHUTAHUS:

chOPMUPOBAHHOCTh  TIPAXKAAHCKOW TMO3MIMH  OOydYaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCHIICKOTr0 OOIIECTBa;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX TMpaB M OOS3aHHOCTEW, YyBa)XEHUE 3aKOHA U
MIPaBOIIOPS KA,

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATENIbHOCTU MPU CO3/IaHUHM Y4EOHBIX NMPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHbIX 33/1a4, BBIMOIHEHUH OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENsATh COOCTBEHHYIO TMO3UIMIO 10 OTHONIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHATD €€;

YMEHHE yYUTBIBATH B  CBOMX JICUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOT'O
B3aMMOECHCTBUS JIIOJIEH ¢ pasHBIMU YOEXKJIEHUSMHU, KyIbTYPHBIMU IIEHHOCTSIMU M COLMATbHBIM
IIOJIOKEHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B TMPOIIECCE COBMECTHOI'O BBINMOJHEHUS YYEOHBIX,
MO3HABATEJIbHBIX M MCCIEIOBATENbCKUX 3aJay, YBAaXHUTEJIbHOTO OTHOIIEHHUS K MHEHHUIO
OIIIOHEHTOB IPU 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOIHUECKOr0 COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOH U BOJIOHTEPCKON JESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOMN TPAXKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HAapoAy, Y4yBCTBa OTBETCTBEHHOCTH Iepes PoauHOR, ropoctu 3a CBOW Kpail, CBOIO
Poauny, cBOM S3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHALIMOHAIBHOr 0 Hapoaa Poccny;

LIEHHOCTHOE OTHOILLIEHHUE K IPUPOJHOMY HACJIEUIO U TaMSITHUKaM IPUPOJIbL, TOCTHIKEHUAM
Poccuu B Hayke, uckyccrse, CriopTe, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTH OLIEHUBATH BKJIA/I POCCUHCKUX YYEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHH,
MOHMMAaHUS 3HAueHUsi OWOJOrMM B TO3HAHWU 3aKOHOB MPUPOIbI, B JKU3HU YEJIOBEKa HU
COBPEMEHHOI'0 O0IIECTBA;

uzeiiHas yoex 1EHHOCTh, F'OTOBHOCTD K CIIY)KEHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEW pOCCUICKOr0 HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O MIOBE/ICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUSI, ODUEHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHUE JIMYHOT'0 BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJIUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEUHON KU3HHU B COOTBETCTBUU € TpaAULUSIMU HaponoB Poccuu;

4) 3¢TeTHYeCKOT0 BOCIIUTAHHUSA:

ACTETHYECKOE OTHONICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHUMaHUE IMOLIMOHATFHOT O BO3/ICHCTBUSI )KUBOU MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢u3snyeckoro BocnuTaHusi, (OPMHUPOBAHUS  KYJLTYPbl  30POBbSI U
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U pean3allys 3JJOpPOBOro U 06e30MacHoro oopasa *KU3HU (370pOBOE MUTAHUE,
coOJI0/IeHe TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIA PEXUM 3aHATUNH M OTIbIXA,
perynspHas (QuU3MYECKass AaKTHUBHOCTb), OEpPEeKHOro, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O
OTHOIIIEHUS K COOCTBEHHOMY (DPHU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMaHWE IICHHOCTH TPaBUJ WHIWBHIYaJbHOTO W KOJUIESKTUBHOTO 0€30MacHOr0
MOBEACHUS B CUTYyALUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOACH;

OCO3HAHHWE TOCIJIECTBUM W HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HApKOTHKOB, KypeHus);

6) TPY10BOT0 BOCTIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JICSITEIBHOCTH TEXHOJIOTMYECKON U COIMAIbHON HANPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO BBIMONHSITH TAKYIO A TEILHOCTD;

UHTEpEC K paznuyHbIM chepam NpodecCHOHATbHOM NeATENbHOCTH, YMEHUE COBEpUIaTh
OCO3HAHHBIN BEIOODP OyyIiel mpod)ecCUu U peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHHUIO W CaMOOOPa30BaHUIO Ha MPOTSHKCHHH BCEH
KU3HHU;

7) 3K0JI0THYeCKOr0 BOCIIMTAHMSI:

SKOJIOTHYECKH 1€JI€CO00pa3HOe OTHOIICHHE K MPUPOJI€ KaK MCTOUYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBIIICHUE YPOBHSI SKOJIOTHYECKOM KYyJIbTYPhI: MPUOOPETEHUE OIMBITA TUTAHUPOBAHMS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOUIEH Cpeibl;

OCO3HaHME TI100aTFHOT0 XapaKTepa SKOJIOTUUECKUX MPOOIeM U TTyTeH UX PEIICHNUS,

CIIOCOOHOCTH HCIIONIB30BATh MPUOOPETaeMble MPU U3YUYECHUU OUOJIOTUH 3HAHHS M YMECHHUS
IpU pEIIeHUH NpoOJeM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOONOIB30BAHUEM (COOIIO/IEHNE
MpaBUJl TIOBEICHUSI B MPUPOJIC, HAMNPABJICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OHOChEpHI);

AKTHUBHOE HENpPUATHE IEHCTBHUM, NPUHOCAIIMX BpEI OKPYKAlOLIEH INPUPOTHON cpene,
YMEHHE MPOTHO3UPOBATH HEOMATOMPUATHBIE HKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBpalIaTh UX;

HaJIM4ME Pa3BUTOTO 3KOJOIMYECKOTO MBIIUIEHUS, SKOJIOITMYECKON KYJIbTYPhl, OIBITA
NESTENPHOCTH  DKOJIOTHYECKOM  HAMpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCSA HWMH B
M03HABaTEJIbHOM, KOMMYHHMKAaTUBHOW UM COLMAIbHOM MpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIESITENHbHOCTH AKOJIOTMYECKON HAPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH © OOIIECTBEHHOW TMPAKTUKHA, OCHOBAHHOI'O Ha JHANIOre KYIBTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET'O MECTa B MOJIUKYITYPHOM MHUPE;



COBEpPILIECHCTBOBAHME A3bIKOBOM M YUTATEIBCKOM KYJIBTYPbl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXY JIIOIbMU M TTO3HAHUS MHPA;

MOHUMaHue crenu@uku OWONIOTMH KaK HayKd, OCO3HaHUs e ponmu B (PopMHUpPOBaAHUHU
PalMOHATIBLHOIO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEIIOCTHOTO MPEICTABICHUSI 00 OKpYKaroIeM
MHpE KaKk O €AMHCTBE TMPUPOAbI, YeJOBeKa U OOIIeCTBa, B IO3HAHUM TPHUPOIHBIX
3aKOHOMEPHOCTEH M PEelIeHHH MPoOIeM COXpaHeHHs MPUPOTHOIO paBHOBECHS

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMU Uil COBPEMEHHON LIMBUIIM3ALMU: 00ecreueHus
HOBOTO YPOBHS Pa3BHUTHSI MEIHMIIMHBI, CO3JJAHWE TEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelarh pecypcHble MpoOJIeMbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTEH BBIXOAA U3 TII00ABHBIX
HKOJIOTHYECKUX MPOOJIeM U obecrieueH s epexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
WCIOJIBb30BAaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUH OMOJOrMYECKUX 3HAHWW B LEJIAX IOBBIIEHUS 0OIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIMOHAJIHHON
TPaMOTHOCTH O0ydJaroIuxcs, GopMupyemMon Mpu U3ydeHUr OUOIOTHY;

NOHUMAHHUE CYIIHOCTH METOJIOB IO3HAHUS, MCIIOJIB3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IOJy4YaeMble 3HAHMS M aHaluW3a M OOBSACHEHMs SBIECHUH
OKPYXKAIOIIEr0 MHUpa M MPOHCXOASAIMX B HEM HW3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAayYHbIX (DAaKTOB M HMEIOIIMXCS JAaHHBIX C IEJbI0 IOJTY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIB30BaTh OMOJOTMYECKUE 3HAHMUSA JUI PELIeHHs
po0JIeM B peabHBIX KU3HCHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HAay4YHOH JESATENbHOCTH, TOTOBHOCTh OCYLIECTBISATH MPOCKTHYIO H
HCCIIEI0BATENbCKYIO JEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa3OBAaHUIO, K
aKTMBHOMY IIOJIyYUEHUIO HOBBIX 3HAHMH 1O OMOJIOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOSCHHUS Y4eOHOro mpeamera «BHOJOTHs» BKIIOYAKOT:
3HaYMMble I (OPMHUPOBAaHUS MHPOBO33PEHHUS OOYYAIOMIMXCS  MEXAWCIUILUIMHAPHBIC
(MeXmpeMeTHbIE) OOIICHAYYHBIC TOHATHUS, OTPAKAIOIIUE [IEIOCTHOCTh HAYYHON KapTHHBI MHpa
u CHCHI/I(l)I/IKy MCTOOOB IMO3HAaHUW, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAayKax (BCHIGCTBO, OHEpPIrus,
SIBJICHHE, MPOIECC, CHCTeMa, HAayuyHbId (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHSs, HCCICAOBaHUE, HAONIOJCHHUE, W3MEpPEHHE, JKCIICPUMEHT W JAPYTUX), YHHBEPCATbHBIC
yueOHbIC JeicTBUS (TTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIE), 00ECIICUMBAIOIINE
dhopmupoBanre (YHKIIMOHATBLHOW TPAMOTHOCTH WU COIMAIBLHON KOMITETCHIIMH OO0YYarouuxcs,
CIIOCOOHOCTH o0yJaromuxcs UCTIOJIh30BaTh OCBOCHHBIE MEXIUCIUTLTUHAPHEIE,
MHUPOBO33PECHYECKHE 3HAHWS W YHUBEpCAJbHbIC y4eOHBbIC JCHUCTBUS B II03HABATEIBHOH U
COLIMAJIBHOM ITPAKTHKE.

MertamnpeaMeTHbie pe3yJabTaThl OCBOCHHUS IMPOrPaMMbl CPEIHEro oO0mero o0pa3oBaHUs
AOJIDKHBI OTpaKaTh:

OgJiajieHNe YHHBEPCAJIBHBIMH Y4eOHBIMH NMO3HABATEIbHBIMH 1€ CTBHSIMU:

1) 6a30BbIe JJOrMYeCKHe JeiiCTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBaTh M AKTyaJU3UpOBaTh NpoOJeMy, paccMarpuBarh e€
BCECTOPOHHE;



UCIIOJIb30BaTh IIPU OCBOCHUH 3HAHUN IPUEMBI JIOTMUECKOI0 MBIIICHUS (aHaI13a, CHHTE3a,
CpaBHEHHUS, KIacCH(PUKAIUU, O0OOIIEHHUs), PACKPHIBATh CMBICI OHMOJIOTMYECKUX TOHSATUH
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABIMBATH CBS3U C APYTUMH IMOHSATHSIMH);

OTIPENENATh e JIeATEIBHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH Pe3YJbTaThl IEATEIHLHOCTH C MMOCTABICHHBIMH LIETISMU;

UCTIOJIb30BaTh OWOJIOTMUECKUE TIOHATHS il OOBSCHEHUS (AKTOB M SIBICHUH KUBOU
MIPUPOJIBI;

CTPOHTH JIOTHYECKUE PACCYKACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, 10 AaHAIIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATh BHIBOIBI U
3aKIJIIOUEHUS;

MIPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYUN pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX WH()DOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUs MPOOJIEMBI C YUETOM aHAIM3a UMEIOLIXCS MaTepUalbHbBIX
Y HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITENBHOCTh, OICHHUBATh COOTBETCTBHE pPE3YyJIbTATOB ILIEISM,
OLICHUBAThH PUCKHU IOCIICICTBUI I€ATETbHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX pEalbHOrO, BHUPTYAIbHOTO H
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHHE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEILCKHE TEiiCTBUS:

BJIQ/ICTh HABBIKAMU y4EOHO-MCCIIEI0BATEIHCKON U MPOCKTHOU IEATEeIHbHOCTH, HaBBIKAMU
pazpemieHusi mpodaeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TMOUCKY METOOB
pElIeHUs TPAKTUYECKUX 33724, TPUMEHEHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3MYHbIE BHJIBI JIEATEIBHOCTH MO TMOITYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30OBAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyalHsX, B TOM YHUCIE MPHU
CO3/IaHUU Y4EOHBIX U COLIMANIBHBIX IIPOEKTOB;

(hopMuUpOBaTH HAYYHBIA THUI MBIILUICHUS, BIQJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOUECBBIMH
TIOHSITUSIMHA U METOJIaMU;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33a/ladyu B 00pa30BaTEIbHON NEATEILHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TMPUIMHHO-CIICJACTBCHHBIC CBS3W W aKTYyaJIM3UPOBATh 3a/ady, BBIJIBHTaTh
TUIOTE3Y €€ pelIeHMs, HAXOAUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh
napaMeTpsl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBAThH MOJYUCHHBIC B XOJI€ PEIICHUS 3a]a91 PE3yIbTaThl, KPUTHIECKH OIECHUBATH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh II€JICHANIPABICHHBIM MOMCK TEepeHoca CPeACTB U CIOCOOOB IEHCTBHS B
PO eCCHOHATIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HaHWS B  T[O3HABAaTEJIbBHYI0O W  MPAKTUYECKYl0  oOJiacTu
KU3ZHEICATECTLHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00TacTei;

BBIIBUTATh HOBBIE WJIEH, Tpe/ylaraTh OPUTHHAJILHBIC MOIXOJbI W PEIICHUS, CTaBUTh
MPOOJIEMBI U 33]J1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHUS.

3) padora ¢ undopmaunmeii:

OPUEHTHPOBATHCS B PA3TMYHBIX MCTOYHUKAX WH(MOpMANUU (TEKCTE y4eOHOro Mmocoowus,
Hay4YHO-TIOMYJISIPHOM JHUTEpaType, OMOIOTHYECKUX CIOBApPSAX U CIPABOYHHKAX, KOMIBIOTEPHBIX



0a3ax JaHHBIX, B MHTepHeTE), aHANM3WPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BUIOB U (Hopm
MIPE/ICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh M HETPOTUBOPEUYNBOCTD;

(dopMynHpoBaTh 3alpoCchl M NPUMEHATh Pa3IMYHbIE METOAbI NpPH IOMCKE U OTOOpE
Ouonoruueckoil nHdopmanuu, He0OXOJMMOM [T BBHITIONIHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh OMNBIT HCIOIb30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTIHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS Pa3INYHBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAlbHYIO (OpMY MpeacTaBieHUs OHOJOrMYECKOn
nH(popManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TAOIUIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAyYHBIM S3bIK B KauyecTBE CpeACTBAa IpH paboTe ¢ OHOIOrHYecKoi
nHpopMalue: TpUMEHITh XUMUYECKUe, (PU3NYECKue U MaTeMaTHYeCKUe 3HaKd U CHUMBOJIBI,
¢dbopmynbl, abbpeBUaTypy, HOMEHKIATYpPY, HCIOJIb30BaTh H IMPEOOPa3OBHIBATH 3HAKOBO-
CHUMBOJINYECKHE CPEJCTBA HAIJISIHOCTH;

BJAJeTh HABBIKAMM PpACIIO3HABAHUS M 3allUThl HMHpOpMaLWU, HH(POpMAIIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBJajieHNe YHUBEPCAJIBHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX c(epax KU3HU, aKTHBHO YY9aCTBOBAThH B JUAIOre
WIM JAUCKYCCHU TI0 CYLIECTBY OOCY)XJaeMOM TeMbl (YMEHHE 3a/laBaTh BOINPOCHI, BHICKA3bIBAThH
CYXJECHUSI OTHOCHTEIbHO BBIMOJIHEHUS MpeyiaraeMoi 3aJayd, Yy4YUThIBATb MHTEPECHl H
COIJIaCOBAaHHOCTH MO3UIUI IPYrUX YYaCTHUKOB JMAJIOra WIN AUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHBIE CpeICTBAa OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallui, YMETh CMATYaTh KOH(DIUKTH U
BECTH [1€PETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOAMHU OOIICHHMS M B3aWMOJCHCTBHUS, MOHUMATh HAMEPEHUS
JPYruX JI0JIeH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEIHUKY M B KOPPEKTHOU (hopme
(opMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOKO TOUKY 3pPEHHUS C MCIOJIb30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHasI 1eITeJIbHOCTD:

NOHKMMATh U UCHOJb30BaTh MPEUMYILECTBA KOMAaH/IHOM M MHIUBUIAYAJIbHON paOoThl MpU
peleHny OUOIOrNYecKOi MpobaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUS TPYIIOBBIX
(hopM B3auMOEHUCTBUS ITPU pPELICHUH YUeOHOM 3a/auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX ACUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOXHOCTEH Ka)J10r0 WieHa KOJJICKTHBA,

IPUHMMATh LEIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHPOBATH
JeUCTBUSA 110 €€ JOCTUKEHHIO: COCTAaBIIATH IJIaH JEUCTBUH, pacupeaensaTh posid ¢ y4ETOM MHEHUH
YYaCTHUKOB, 00CYXKIaTh Pe3yIbTaThl COBMECTHOIH paboTHI;

OLIEHMBATh Kaue€CTBO CBOETO BKJIaJa U KaXJO0ro y4aCTHHKA KOMaH[bl B OOIIMI pe3ynabpTar
0 pa3zpaboTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX CUTYaLHUsX,
MPOSIBJIATH TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATHBHBIM.

OBJajieHNe YHUBEPCAIBHBIMH PeryJsiTHBHbIMU el CTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHWS IS BBIBJICHUS MPOOJIEM W HMX pEIICHHs B
KHU3HEHHBIX M YYEOHBIX CUTYyaLlUsX;



BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX U MOCTYNKax IO OTHOLIEHUIO K JKUBON INPUPOZAE, CBOEMY 370POBBIO U 310POBBIO
OKPY’KAIOILUX;

CaMOCTOSITENIbHO OCYHIECTBIISITh ITO3HABATEIIbHYIO JESTENBbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM JAEATENbHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIHO COCTABJIATH IIJIaH PEeIIeHUs NMPOOJIeMbl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHHH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMK1 yueOHOI 0 ITpeIMeTa Ha OCHOBE JTUYHBIX MTPEAOYTEHUI;

JieTIaTh OCO3HAHHBII BHIOOp, apIYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHMBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOW 3PYIUIIMU B PA3HBIX 00IACTIX
3HaHWH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN M KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HaBBIKAMH [TO3HABATEIbHOM pedeKcHH KaKk OCO3HAHMs COBEPIIAEMbIX JAEHCTBHM
Y MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMI, MCIIOJIB30BATh NMPUEMBI pedIeKCUI
JUIsl OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEILIEHUS 10 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHsATHE CeOS M APYIUX:

NpUHUMATD ceOsl, TOHNMasi CBOU HEIOCTATKU M JOCTOWHCTBA,

IPUHUMATh MOTHUBBI M APIYMEHTBI APYTUX IIPU aHAJIU3€E PE3YJIbTAaTOB IEATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JIPYrUX Ha OLIMOKHU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3ULUH JIPYTroro 4ejaoBeKa.

HNPEAMETHBIE PE3YJIBTATDI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMmbl COO 1o 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT cnenuduueckue g yueOHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
CrocoObl JEWCTBUM 10 OCBOEHHIO, WHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWUM, BHJbI
JeATENIbHOCTU 110 MOJIYYCHUI0 HOBOTO 3HAHMUSA M NMPUMEHEHUIO 3HAHWH B PAa3TUYHBIX Y4EOHBIX
CHUTYaIlUsX, @ TAKXKE B pEATbHBIX )KU3HEHHBIX CHTYaIUsX, CBI3aHHBIX ¢ Ononorueil. B mporpamme
MIpEeIMETHBIE PE3YNIbTaThl MPEACTABICHBI IO ToJaM 00yUSHHS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS YueOHOro mpeameta «buonorus» ¢ 10 knacce 1OIKHBI
OTpaXxaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MeCT€ M POJM OHOJOIMH B CHUCTEME HAay4yHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAayYHOW KapTHHBI MUpa U
Hay4HOI'O MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOIOB B pa3BUTHE
Ouonoruu, QyHKIMOHATFHON TPAMOTHOCTH YeJI0BEKA ISl PEIICHNUs )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJIOrMYECKUX TEPMUHOB U MOHATHUH: KU3Hb, KJIETKA,
opranusm, MmeTadosn3M (0OMEH BEILECTB U NMpeBpallleHue SJHEPTUH ), FOMEOCTa3 (CaMOperysuus),
YpOBHEBasi ~ OpraHu3alys  KHUBBIX  CHUCTE€M, CaMOBOCIPOU3BEICHHE  (PEIpPOIYKIIHS),
HACJIE/ICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE;



YMEHHME H3j1araTh OHMOJIOrMYEcKHe Teopuu (KIETOYHas, XPOMOCOMHAs, MYyTallMOHHa,
LEHTpaJIbHAs JIorMa MOJEKyJsipHOoW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BasunoBa) u yuenus (o 1eHTpax MHOr0oOpa3us U MPOUCXOXKICHUS KYIbTYpPHBIX pacteruii H. U.
BasuiioBa), onpeaensTh TpaHUIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOAAMHM HAyYHOr'O MO3HAHHS B OMOJOrMH: HAOMIOJIEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB U SIBIICHUI, OpraHM3alus M TPOBEACHUE OHMOIIOTHYECKOro
JKCIIEPUMEHTa, BBIIBIDKEHHUE THUIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHUE TOJTYYEHHBIX PE3YJIbTaTOB, HCIIONb30BAHHBIX HAyUYHBIX TOHSTHUH,
TEOPHil ¥ 3aKOHOB, YMEHUE JIeTIaTh BBIBOABI HA OCHOBAHUU TMOJTYYECHHBIX PE3yIbTaTOB;

YMEHHE BBIJIENATH CYIIECTBEHHbIE NMPHU3HAKHA BHPYCOB, KJIETOK MPOKAPUOT M SYKApHUOT,
OJJTHOKJICTOYHBIX U MHOT'OKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BELIECTB U
MPEBPALIECHUS SHEPTrUU B KJEeTKe, (OTOCHHTE3a, MIACTUYECKOr0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MEW03a, OIJIOIOTBOPEHUS, PA3MHOKEHHS, WHIUBUAYAIIBHOTO Pa3BUTHUS
opraHusma (OHTOreHe3);

YMEHHE MPUMEHSTH MONYICHHbIC 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTHYECKHUX IMPOIECCOB U
SIBIICHUU, JJI IPUHSITHS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOW KU3HHU C LENbI0 00eCTIeYeHUS
0€30IaCHOCTH CBOETO 3/J0POBbS M 3[0POBbS OKPYKAIOIIUX JIIOJEH, COONIONEHHS HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYKaIOLIEH NPHUPONHOM cpefe, MOHMMAaHHE HEOOXOAUMOCTH
WCIIOJIb30BAHUS JOCTH)KEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl palMOHaIbHOTO
MPUPOJONOIb30BAHMS;

YMEHHME pelllaTh 3JIEMEHTapHble T'€HETUYECKHWE 3ajjaud Ha MOHO- U JUTrHOpUIHOE
CKpeIllMBaHUe, CICTNIEHHOE HACIEIOBaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIINBAHUS
JUIA TIpe/ICKa3aHusl HacJae10BaHUsl IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOIHATH JAOOpAaTOpHBIE M MpaKTHUYECKHEe paboThl, COOMI0AaTh MpaBHUiIa MPU
pabote ¢ yueOHBIM H J1JA00paTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH HH(DOpMAIMIO OHOIOrHYECKOro
COJIEpKaHusl, BKIIIOYAIOUIYIO IICEBJIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM HMH(OpMalNK, Hay4HO-TIONYJISPHBIE MaTepHallbl), STUYECKUE ACIIEKThl COBPEMEHHBIX
WCCIIeIOBaHHUH B OMONIOTHH, METUITMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE W YCTHbIE COOOIEHus, 0000mas
OMoNOrnuecKkyr0o HH(pOpPMAlMIO W3 HECKOIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmnapaT OMOIOTUH.

[IpenmeTtHbIe pe3ynpTaThl 0OCBOeHUS yueOHOro npeamera «buonorusy» ¢ 11 knacce n0mKHbI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUKW O MeCT€ M POJM OHOJOrMHM B CHCTEME HAyYHOr'O 3HAHHS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa U
Hay4yHOTO MHUPOBO33pEHUS, O BKJIAJIE POCCUNCKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
ouonoruu, GyHKIMOHATFHOW IPaMOTHOCTH YEIOBEKA JIJIsl pelIeHUs] )KU3HEHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COJIEpKaHNE OMOIOrMYECKUX TEPMUHOB U OHATUMN: BUJ, TONYJISIUS,
reHo(OHM, DJBOMIOUMUSA, MABMXKYIIME CHIbl ((aKTOpbl) HBOIIOLHMH, MPHUCIOCOOICHHOCTD
OpPraHHW3MOB, BHUJ000pa3oBaHUE, HKOJIOTMYECKHE (PaKTOphl, DSKOCHCTEMA, IPOJYLEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIETIH MUTAaHUs, SKOJIOrMUecKasi mupaMua, OMoreomnenos, ouocdepa;

yMEHHME u3JaraTb Ouoyiornyeckue Teopuu (dBomtonuoHHas Teopusi Y. JlapBuHa,
CUHTETUYECKasi TEOPHsI IBOJIIOIIMHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxonacrea K. M.
bopa, yepenoBanus riaBHbIX HampaBiieHMH U mytei sBomonuu A. H. CeBepiioBa, ydyeHHs O
ouocdepe B. . Bepraackoro), onpeaensiTh FpaHUIIB KX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yYMEHHE BJaJIeTh METOAAMHM HAyYHOr'O MO3HAHUS B OMOJOTMU: HAONIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHUH, OpraHM3alus M TPOBEACHUE OHMOIIOTHYECKOro



9KCIEPUMEHTA, BBIJBM)KEHUE TUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TIONYYEHHBIX PE3YJIbTAaTOB, HCIOIb30BAaHHBIX HAy4YHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHUE JIeJIaTh BbIBO/IbI HA OCHOBAHUH IIOITYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIENATH CYIECTBEHHbIE IPU3HAKA CTPOSHUSI OMOIOTMYECKUX OOBEKTOB: BUJIOB,
MOMYJSALMA, TNPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOIreoleHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOIIECCOB:  HACJIEJICTBEHHOM  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJ000pa30BaHMsl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS SKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB 1 IIOTOKA DHEPTUHU B YKOCUCTEMAaX, aHTPOITOTEHHBIX U3MEHEHUH B
9KOCUCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHX IIMKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJIyYEeHHBIC 3HAHUS A1 OOBSICHEHUS! OMOJIOTMYECKUX IPOLIECCOB U
SBJICHUM, AJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEJHEBHOM JKU3HHU C LIEIbI0 00eCIIeueHUs
0€30IIaCHOCTH CBOET0 3J0pOBbS M 3[0POBbSI OKPYKAIOLIUX JIIOJICH, COONIONEHHUS HOPM
IPaMOTHOTO TMOBEJICHHUS B OKpPY)KAIOLIeW MNPUPOTHON cpejie, NOHMMaHHE HEOO0XOAUMOCTH
WCTIOJIb30BAHHUS JOCTHKEHUH COBpPEMEHHOU Oouonorun TSt panroHaIbHOT O
MPUPOOIOIb30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OMOJIOTMYECKHE 3aJaud, COCTaBIATh CXEMBI IepeHoca
BEILIECTB M SHEPIHH B HKOCUCTEMaX (LIeTU MUTaHUs);

YMEHHE BBINOJHATh Ja0OpaTOpHbIE M NpaKTHUYecKue paboThl, cOONIOAATh MpaBuiIa MpU
pabore ¢ yueOHbIM U JJaOOpaTOPHBIM 00OPYIOBaHUEM;

yMEHUE KPUTHYECKH OLEHUBATh M WHTEPIPETHPOBATH HH(OpMAIHIO OHOIOTHYECKOrO
COJZICp)KAaHUsl, BKJIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHUS U3 PA3TUYHBIX HCTOUYHUKOB (CpelCTBa
MaccoBOi WH(OpMaIMK, HAYYHO-TIONYJSAPHBIE MaTepHallbl), paccMaTpuBaTh TIJIOOATBHBIC
HKOJIOTHYECKUE POOIEeMBbI COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3ULIUIO;

YMEHHE CO3[aBaTb COOCTBEHHBIE TNHCBbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMONIOTUYECKYI0 MH(QOPMALMI0 W3 HECKOJBKUX HCTOYHUKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN armapar OUOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHBbIE
Ne | HaumeHnoBaHue
(uugposbIe)
n/ | pa3sgesioB M TeM Beer | Konrpoann | IIpakruueck
o0pa3oBaTtesibHbIE
I MporpamMmMbl 0 ble padoThI ue padoThI
pecypchl
BHONOMS KAk Bubnunoreka [JOK
1 2 0.5 https://m.edsoo.ru/7f41
Hayxa c292
JKuBBIe CHCTEMBI bubmnoreka IJOK
2 1 UX 1 https://m.edsoo.ru/7f41
opraHusauus c292
XuMu4ecKkui bu6mmoreka [JOK
3 COCTaB " 8 1 https://m.edsoo.ru/7f41
CTPOECHHE KIIETKU c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KuzueneareibLHO Bubmiorexa HHOK
6 https://m.edsoo.ru/7f41
CTh KJIETKH
€292
PasmHoxxeHue u
MBIy QTEHOE bu6mmoreka [JOK
Y 5 1 https://m.edsoo.ru/7f41
pa3BUTHE 292
OpPraHHU3MOB -
HacaencrtBenHoc
bu6mmoreka [JOK
Tb U
8 15 https://m.edsoo.ru/7f41
M3MEHYHUBOCTH
€292
OpPTraHHU3MOB
Cenexuus
bu6mmoreka [JOK
OpraHU3MOB.
3 https://m.edsoo.ru/7f41
OCHOBBI
€292
OMOTEXHOJIOTNH
Bbub6nunoreka [JOK
Pe3epBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBHIEE KOJIMYECTBO 34 0 4
YACOB I1O ITPOTPAMME
11 xaacc
N HaumenoBan | Kosm4yecTBo 4acos JJIeKTPOHHbIE
" | me pasueioB (uudpoBbIe)
n/ Beer | Konrpouann IpakTHYecK
H TeM o0pa3oBaTte/bHbIE
L 0 ble paboThl ue padboTbl
NnporpamMmbI pecypchl
bu6mmoreka [{OK
DBOIIOIMOHHA
9 1 https://m.edsoo.ru/7f41c
s1 OMOJIOTHS
c74
Bo3uukHOBEH
He 1 DABHTHC bu6muoreka [[OK
P 9 0.5 https://m.edsoo.ru/7f41c
JKH3HHU Ha
cr4
3emie
Opranusmsl 1 bubnmnoreka LIOK
OKpY>KaroIas 5 1 https://m.edsoo.ru/7f41c
cpena c/4
CoobmiecTBa u bub6nunoreka [JOK
JKOJIOTHYECKH 9 https://m.edsoo.ru/7f41c
€ CUCTEMBI c/4
PesepBrOe bubmuoreka [JOK
p 2 https://m.edsoo.ru/7f41c
BpeMsl 74



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

OBIIEE
KOJIMYECTBO YACOB 34 0 2.5
T10 TIPOT'PAMME

IToypouHoe niiaHupoBaHue
10 kiacc

No Tema ypoka Konuuectn

n/m 0 4acoB

1 buonorusi B cucteMe HayK 1
MeTtonbl Mo3HaHMS XUBOM mpupossl. [Ipakrnueckas padora Ne 1

2 «Hcnionb30BaHue pa3IUYHBIX METOIOB MPU U3yYEHUN OUOTOTUIECKUX 1
00BEKTOBY»

3 buonornyeckre cucTeMbl, IPONECCHl U UX U3YYECHHUE 1

4 XUMHUYECKHUM COCTaB KJIETKU. Bo/la 1 MUHEpaAJIbHBIE COJIU 1

5 benku. CoctaB u cTpoeHne O6eIKoB 1
depMeHTH — OHonornueckue karanusaropsl. Jlaboparopuas padora Ne 1

6 «M3yueHne KaTaIMTHYECKON aKTUBHOCTH (hepMEHTOB (Ha mpuMepe 1
aMuJIa3bl WJIM KaTajla3bl)y»

7 YraeBonpl. JIMnuasl 1

8 HyknennoBbie kucinorbl. ATD 1

9 Hctopus u MeToanl n3ydeHus kietku. Knerounas Teopust 1

10 | KieTka kak 1e10CTHAs KUBasi CUCTEMA 1
Crpoenue sykapruorudeckoi kietku. Jlaboparopuas padora Ne 2

11 | «M3y4yeHue cTpoeHus KIETOK PACTeHUM, )KUBOTHBIX, TPHOOB 1 OaKTepHii 1
0] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENaparax U UX OMUCAHUE

12 | OOMeH BelecTB WM METabolInu3M 1

13 | @orocuHTe3. XEMOCUHTES 1

14 | DHepreTuueckuii oOMeH 1
JKuznennbrit ik kiaeTku. Jlenenue kinetku. Mutos. JlabopaTopHas

15 | pabora Ne 3 «HaOmronenue MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha 1
TOTOBBIX MHUKpOIpenaparax

16 | buocunTes Genka. Peakiiusi MaTpuyHOro CMHTE3a 1

17 | Tpancnsuus — OnOcHHTE3 OelKa 1

18 | Heknerounsie HOPMBI )KU3HH — BUPYCHI 1

19 | ®opmbl pa3MHOKEHHUSI OPTAHU3MOB 1

20 | Meiio3 1
OO6pazoBanue U pa3BUTHE MONOBLIX KJIeTOK. OMIION0TBOPEHHUE.

21 | Jlabopatopnas pabora Ne 4 «/3ydeHue CTpOSHUS TOJIOBBIX KIETOK Ha 1
TOTOBBIX MHUKpOIpernaparax»

22 | UnguBuayaibHOE pa3BUTHE OPTaHM3MOB 1

23 | I'eHeTuka — HayKa O HACJIEJICTBEHHOCTH U U3MEHUYHUBOCTH 1

24 3aKOHOMEPHOCTH HACIEA0BaHMs MPU3HAKOB. MOHOTHOpHIHOE 1
CKpEIIMBaHUE

25 JuruOpuiHoe ckpemyBaHue. 3aKOH HE3aBUCUMOTO HACJI€0BaHuUs |
IPU3HAKOB

26 CueruieHHOe HacenoBaHue Npu3HaKoB. JlaboparopHas pabora Ne 5 1

«M3ydueHne pe3ylbTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEIIMBAHHUS




y Ipo30¢uibl Ha TOTOBBIX MUKpPOIIpenaparax»

27 | I'eneruka nona. HacnenoBanue npu3HaKoB, CLIETVICHHBIX C MOJIOM 1
NsmenunBocts. HenacnenctBennas usMmeH4uBOCTh. JlaboparopHasi pabora

28 | Ne 6. zyuenne MoauuKalnOHHON N3MEHYUBOCTH, TTIOCTPOCHHE 1
BapHUALIMOHHOTO PsiJIa ¥ BAPUAIIMOHHOW KPUBOI»

29 HacnencrBennas nsmenunBoctb. JlabopaTopuas padora Ne 7. « Ananus 1
MyTalui y 1po30(huibl Ha TOTOBBIX MUKPOIpEnaparax»

30 | I'eneruka yenoBeka 1

31 PesepubIil ypok. O606menne mo teme «HacnenctBeHHOCTh U 1
M3MEHYHMBOCTh OPTaHH3MOBY

32 | Cenekims Kak HayKa M IIPOIIECC 1

33 Metosbl U JOCTUKEHHS CEJIEKIIMU PACTEHUM M 5KUBOTHBIX 1

34 | buotexHonorus Kak oTpaciab IPOU3BOJICTBA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34

11 xmacc

Ne Tema ypoka KonnuecTs

n/m 0 4acoB

1 DBOJIIOLHS U METOJIbI €€ U3YYCHUS 1

2 Hcropusi pa3BUTHS NPEACTABICHUI 00 3BOJIOIUN 1

3 MUKpOIBOTIOLIHS 1

4 [Momymsitust Kak deMeHTapHas eMHHIIA BUIa U 3Boirouu. JlabopaTtopHas 1
pabora Ne 1 «CpaBHeHHE BHJIOB 110 MOP(OJIIOTHYECKOMY KPUTEPHUIO)

5 JIBmwxymue cuiibl (37eMeHTapHbIe (DaKTOPHI) SBOTIOIMHI 1

6 EctecTBeHHbIH 0TOOp U ero popmbl 1
Pe3ynbTaThl 3BOIOIMHN: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U

7 BHU1000pa3oBanue. JlabopaTopHas padora Ne 2 «Onucanue 1
MPUCTIOCOOJICHHOCTH OpraHu3Ma U € OTHOCHUTEIBHOTO XapaKkTepa»

8 HanpagiieHust 1 myTH MaKpO3BOJIIOLMHI 1

9 HeoOpatuMocTh 3BOTIOIIUU 1

10 | VicTopus xu3HHM Ha 3eMJie M METOJIbI €€ U3yUEHHUsI 1

11 ['unore3sl NPOMCXOXKICHUS KU3HU Ha 3eMie 1

12 | Pa3BuTHe XM3HU Ha 3eMiie 10 3paM U epHoJiaM 1
OCHOBHBIE 3TaIbl YBOJIIOIUN PACTUTEIBHOTO U YKUBOTHOTO MHUPA.

13 | IIpaktuaeckas padota Ne 1 «/3ydyeHre HCKOMAEMbIX OCTAaTKOB pacTeHU u | 1
YKUBOTHBIX B KOJIJICKIIHSIX)

14 | CoBpeMeHHas cuCTeMa OPraHu4eckoro Mupa 1

15 | DBomoIus yenoBeka (aHTPONOTreHe3) 1

16 | Aswxymme cuibl (pakTopsl) aHTPOIIOTeHE3a 1

17 | OCHOBHBIE CTaUN DBOJIIOIIMY UETOBEKA 1

18 | YenoBeueckue packl M MPUPOJIHBIE afanTalliy YeJIOBEKa 1

19 PesepBHblil ypok. O6061ieHre 1o TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1
KU3HU Ha 3emie»

20 | DKonorus Kak HayKa 1

21 | Cpenpl 0OMTaHUS M SKOJOTUYECKHE (PAKTOPHI 1
Abuotuueckue akropsl. JlaboparopHas padora Ne 3.

2 «Mopddonornueckiue 0COOEHHOCTH PACTEHUH M3 pa3HBIX MECT OOUTAHHSI. 1

JlaGopaTopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE
YEPEHKOB KOJIEYyCa»




23 | buorndeckue hakTopbl 1

24 DKOJIOTHYeCcKHUe XapaKTepUCTHKH nonynsnuu. [Ipaktruueckas padora Ne 2 1
«IToacu€T MI0THOCTH MONYJISIIIUI Pa3HbIX BUJOB PACTCHUIN

25 | Coo0miecTBa opraHu3MOB — OHOIICHO3 1

26 | DKOJOTUYECKHUE CUCTEMbI (IKOCUCTEMBI)

27 OCHOBHBIE MOKA3aTEIN YKOCUCTEMBI. DKOJIOTHYECKHE THPAMUJIBI. 1
CaoiictBa 3kocucreM. Cykiieccus

28 | IlpupogHbIe 95KOCHCTEMBI 1

29 | AHTPOINIOT€HHBIE YKOCUCTEMBI 1

30 | buocdepa — rmobanpHasi SKOCUCTEMA 3eMIIH 1

31 | 3aKOHOMEpPHOCTH CYIIECTBOBaHMs Ouocqepbl 1

32 | YenoBeuectBo B brocthepe 3emnu 1

33 | Cocy1miecTBOBaHHE IPUPOJILI M YEJIOBEUECTBA 1

34 PesepBubIil ypok. O6006menne Tembl «Coo0IIecTBa M SKOJTOTUUECKHE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34

[IOKYMEHT NMOAMMUCAH 3/TEKTPOHHOW NMOAMMUCHIO
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