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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxkaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero obpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruy,
e 3HAUYEHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHM CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
Ouosioruu u €€ CTPyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENAx, 00 o0uieil cTparerun 00y4eHus,
BOCIIUTAHUS U pa3BUTUsA, OOydaroluXcs cpeAcTBaMH YydeOHOro mpeamera «buonorusy,
onpezenseT 00s43aTeIbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIE0BAaTeIbHOCTh U3yUYeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYarOIIXCs.

B nporpamme 1o OuONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJAMETHBIM M IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHOM NEATENIbHOCTH/Y4eOHBIX ACHCTBUI, 00yUaoIuXCsl 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no Ouosoruu (10 knacc, 0a30BbIi ypOBEHb) peaii30BaH MPUHIUII
IPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojmapsi 4eMy B HeW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIEHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoHoit cpeze. [losTomy Hapsay ¢ U3y4eHHEM OOIIEONOTOTUYECKUX TEOPUH, a TAKKE 3HAHUHN
O CTPOCHMM HBBIX CHCTEM pPa3HOTO paHra M CYLIIHOCTH OCHOBHBIX IPOTEKAIOIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TOJTYYEHHBIX 3HAHUH
B IIOBCEJHEBHOM JKM3HM [UIsl pEIIeHUs NPHUKIAJHBIX 3aJa4y, B TOM 4YHCIe: NPOoQUIaKTUKU
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH I€JIeCO00pa3HOro MOBEICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaIN3a BIMSHMUS XO3AHCTBEHHOM JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE NPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpaBIE€HHOCTH Y4eOHOTro
npenMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCTeYeHUs YCIOBHUM Ui pelieHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJIEHOTO OMOJIOrMYecKOro 00pa3oBaHus, KOTopas MpeArnoiaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHe Yy OOy4alOIIMXCsl MPEACTaBICHUI O HAayyHOW KapTHUHE MHpA,
pacupsieT 1 00001IaeT 3HaHUS O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alliil U HBOJIIOLMU, CO3MaéT YCIOBUSA [UIA: IO3HAHUS 3aKOHOB JKUBOH MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HHU, 9KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOIIEHUS K KUBOM NPUPOJE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJNIOTHS HWMEET TaKXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIero oOpa3oBaHMsl, ColManu3anuu odyqaronuxcs. M3yuenue
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Ouosiornu odbecnednBaeT ycaoBus A POPMUPOBAHUS HHTEIUIEKTYalIbHBIX, KOMMYHHKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢u3uku, xumuu U reorpadun. HazpanHble MONOXKEHUS O MpeJHA3HAYCHUN y4eOHOro Impeamera
«buonorus» cocraBuIM OCHOBY JUISl ONPEAETICHUS IOJX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €r0
COJIepKaHus, MPEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
HO3ULUH KyJIBTYpOCOOOPA3HOro MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUYuUMble i1 (popMupoBaHUs OOIIEH KyIbTyphl, ONpeAestoIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KMU3HHU U MPAKTHYECKOU aesTesibHOCTH. Oco00€ MECTO B 3TOM cUCTEME 3HAHUUN
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIIy)KaT OCHOBOM i (OPMHPOBAHUSA
IIPEICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIMH OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpKaHWs y4yeOHOro MaTepuasia B NporpaMMe IO OHOJIOTHH
OCYILECTBJICHO C Y4ETOM HMPUOPUTETHOTO 3HAUEHHs 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
YKUBOU IIPUPOJBL, O €€ yPOBHEBOW OPraHU3aliU U 9BOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buoorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHus», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucrema», «CucteMa 1 MHOrooOpa3ue OpraHn4eckoro Mupa», « BOJIOLUS
KUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenust yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQ/ICHUE
0o0y4JarlIUMHUC 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHHH MCI0JIb30BaTh 3TH 3HAHUA JUIsl TPAMOTHBIX JIeHCTBUH B
OTHOILIEHUH O0BEKTOB KMBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTnxeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHME 00YJaIOUIMMHCS CUCTEMbI 3HAHUH 0 OMOJIOTHYECKUX TEOPHUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, MpaBWJaX, CIYXKallMX OCHOBOM i (hOpPMHUpPOBAHMS
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTo IO3HaHuS,
CTPOEHUH, MHOT0OOpa3sMH U OCOOEHHOCTSIX MHBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3alNH,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

dopmupoBaHUe y O00y4aromUXcs MO3HABATEIbHBIX, MHTEIICKTYAJIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISJIOB,
uel U MOoIX00B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyabTypbl, (QYHKIHMOHAIBHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBAThH SIBICHHS OKPYXAIOIEro MUpA YKUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYEHHBIX IPU U3yYEHUHN OUOJIOTHH;

dopMupoBaHrue y OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OMOJIOTHMYECKHUX
3HAHUW B MNPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU IIO3HAHUS YEJIOBEKOM >KHMBOH MPHUPOJIB,
HE00X0IMMOCTH OEpEKHOr0 OTHOUIEHUS K HEH, COOMIOIEHUs ITUYECKUX HOPM IIPU NIPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBIIICHUS YPOBHS SKOJIOTHYECKOH
KYJIBTYPBI, JUIsl POPMUPOBAHUS HAYyYHOI'O MUPOBO33PEHUS;
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NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW J>KU3HU JUIS OLECHKH
MOCJIEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOUIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», nydaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIbHBIM yYUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUs OTBOAUTCS
34 gaca: B 10 kiacce — 34 yaca (1 yac B Hezemo),



COJAEP)KAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHYECKUMHU U IPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJIOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemMoHcTpaumMu:

[Toprpetsr: Y. {apeun, I'. Mennens, H. K. Konbuos, [x. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadoThI:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKIX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTIuYmMe >KUBBIX
CHUCTEM OT HEOPTaHHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), OMOCEPHBII.

JdemoHcTpaumuu:

Tabmumel u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «YPOBHU OpPraHHU3aIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XUMUYECKUE AIEMEHTBI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTBHI.
Bona 1 MuHepasibHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEpAIbHBIX BemecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUUHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karanmzaTtopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas crnenuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPTraHWYECKHUX KaTaln3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpu003a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoNucaxapuabl (Kpaxmal, TJIUKOTeH, IeJUloi03a). buomornueckue ¢(yHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapoduibHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonorus — Hayka o kierke. KiierouHass Teopusi — mpuMep B3auMOICHCTBUS HAEH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTE3a Oelka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTHUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKITHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHouIbl KJIETKH: MUTOXOHIPUH, ITacTu/bl. [IporcxoxaeHrne MUTOXOHAPUH U m1acTuA. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUUKH, KT'YyTHUKU. DYHKIIMN OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uka, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«Pacnpenenenre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuel u cxembl: «l[lepuomndeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHue s3yKkapuoTUUeCKOu
KIeTkn», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasD.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PAaCTUTEIBHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (IJIaCTHUECKU OOMEH) u
JTUCCUMMIIALIUSA (HEPreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboM3Ma.

Tumnbel oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbi. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl (orocuHTe3a. Peakumu ¢doTocuHTes3a.
OddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.
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XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUYeHHWE XEMOCHHTE3a I KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl SHeprerudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakumu wmarpuuHoro cunrte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (. V. IBaHOBCKuiA).
Oco0eHHOCTH CTPOCHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacrenuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. llpodumakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHH.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer u cxembl: «Tumbl  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«OQHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crtpoenue IHK», «Ctpoenue u
dbyHkoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«baktepnodarn», «Ctpoenne wu xku3HeHHbld 1mki Bupyca CIINM[la, OGakrepuodaray,
«Permmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1ukia, wWiaM KU3HEHHBIM 1uka kieTtku. Wutepdaza u muto3. [lpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIN Ha0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTupl. LluTonorunyeckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Jenenune knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiye Ha pa3HbIX CTaIUsIX
MuTO3a. brogorndeckuii cMpICi MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — alonTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0ECI0JI0e U MoJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIeHNEe HaJlBOe, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx Menosa. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruonaornyecknii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JIOBBIE Kene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
SUIEKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHWE, TacTpyJIsIus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: MPSIMOE,
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HernpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOIO PAaCTEHMsSI: CTPOEHUE CEMEHU, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue kieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpOoeHHE XpOMOCOMBD», «KieTouHblll LMK, «Perumkanus
JHK», «Mutos», «Meios», «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaAMU OHTOI'CHE3aA.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparbl «CriepMaTo30U/bl MIIEKOIMUTAIOLIET0Y,
«Sliueknerka miekonuTarouero», «Kapruokunes B kjieTkax KOpenika JyKa, MarHUTHasi MOJIeJb-
anmuikanus «Jlenenue knetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
SMOPHOJIOTHHU B CTAHOBJIEHUHU T'€HETHKH. Bxiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LHUTOT€HEeTHYECKUM, MOJIEKYISIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  CkpeuiMBaHuWe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  NPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJIeJOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpPA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALIMOHHOW HW3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHas, Wiy reHoTUNnu4eckas, "3MeHUYMBoCcTh. KoMOMHATHBHAsT M3MEHYMBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Kraccu¢ukanuss MyTalnuii: TeHHbIE, XpPOMOCOMHBIE, T'€HOMHble. YacToTra U
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIIOB B HACIEICTBEHHOM
n3meHurBocty H. M. BaBunosa.



BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/bl T'€HETUKHU YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJIHOT€HOMHOE CEKBEHHPOBAHME,
TEeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomomibto [1l[P-ananuza. HacnenctBenusie 3a0osieBaHus
YeJOBEKa: TeHHble OoOJie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPeapacloiIOkKEHHOCTHIO,
XxpoMocoMHble Oone3nu. Comaruyeckue W TeHepaTuBHbIE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUS] F€HETHYECKHUX
Oone3nel. MeauKo-TeHeTUUECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUUYECKUX 3a00JIeBaHU YeTI0BEKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE W €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKkoH pacIIelIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3anmoaeiicTBue aJiebHbIX T€HOBY, «I éHeTHYeCcKue KapThl paCTEHUM, d)KUBOTHBIX U
yenoBeka», «l'eHeTnka mojay, «3aKOHOMEPHOCTHU HACJIEJI0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl wu3MeHunmBoCcTH», «MomnpukanuoHHas
M3MEHYUBOCTHY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTDY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpé€cT Xpomocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (HopMbl KpbUILEB M OKpackH Teja), repOapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHas pabota Ne 6. «/3yyeHne MOIUPUKAITMOHHON U3MEHYHMBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa ¥ MPOIECC. 3apOXkKIEHUE CeNeKIMU U qomecTukanus. Yuenune H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpOoJa, ITaMM.

CoBpeMeHHbBIE METOABI CENEeKIMU. MacCOBBI U MHIAUBUAYATBHBIN OTOOPHI B CENEKIIHMHU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoacTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaug. CKpelBaHie YUCTHIX TUHUN. ['eTeposuc, unm rudpuanas cuina. Hepoacrsennoe
ckpemBanue — ayrOpunuHr. OtmanéHHas rubpuamzauus u e€ ycnexu. VMCKycCTBEHHBIN
MyTareHe3 W IMOJIy4eHUE IOJUILUIONAOB. JIOCTMXKEHUS CEeNeKUMH pAaCTEHUW, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NpPOU3BOACTBA. ['€HHas HHXEHepus. OTalbl CO3AAHUA
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kierounas umxenepus. Kietounble
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX
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CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. /1. Kapneuenko, M. @. liBaHoB.

Tabmunpel u cxeMbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akagemuka M. @. HWeanoBay, «[lonummonaus», «OOBEKTHI
ouorexHonorun», «Knerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUSI CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCs IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPe3yJbTaTOB OCBOCHHUS Npeamera «buoiorusy BbIIEIEHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIPEAEICHUIO,
HAIU4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OHMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» MOCTUTaloTCs B €IMHCTBE
yueOHOM M BOCIUTATEIBHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYNIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEH IMO3MIIMHM JUYHOCTH, MATPUOTHU3MA,
YBa)XEHHSI K 3aKOHY U TPABOIMOPSAKY, YEJIOBEKY TpPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpene.

JlugHOCTHBIE PEe3yIbTaThl OCBOCHUS Y4eOHOTro mpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CHOCOOHOCTH OOYUaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAJUIHUOHHBIM IIEHHOCTSM POCCHUUMCKOTO  OOIIecTBa,
pacHIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE Pean3allid OCHOBHBIX
HATPaBIEHUH BOCIIUTATENIBHOMN IEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOyYarOmIeTOCs KaKk aKTHBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
pelIeHNH yu4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU YOEXKICHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMA U COLIMATbHBIM
MOJIOKEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB MPH O0CYXJICHUH CITIOPHBIX BOMIPOCOB OMOJIIOTHYECKOTO COICPIKAHMUS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoIMHON, ropAocTH 3a CBOW Kpai, CBOKO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTH OLICHUBATh BKJIA]] POCCHICKUX YUEHBIX B CTAHOBIICHUE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUsT OWOJOTMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHMS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAuLMSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHWE YMOITMOHAILHOT'O BO3IEUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pealn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWI M HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYA0I00uE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOITMYECKON M COLMAIbHON HAPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO EATEIbHOCTb;

UHTEpEC K pa3imuyHbiM chepam mpodeccHOoHATBLHON AESTeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIH BBIOOp Oyaymieii mpodeccun u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC MIaHbL;
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TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HHU;

7) 3K0JI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHNS;

MOBBIIICHUE YPOBHS SKOJOTHYECKON KYyIbTYphl: MPHOOPETEHUE OMNbITA IJIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI /JIs1 OKPYKAIOILEN CPEe/Ibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJB30BaTh MpUOOpETaeMble IPU U3YYSHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONb30BaHHEM (cOoOr0AeHNE
IpaBWJI TOBEJIEHUS B INPHUPOJAE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSITHE JEHCTBUM, MPHUHOCSIIMX BpEA OKpYXKaloIleld MNPUpOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUECKUE TMOCISACTBHS MPEIITPUHUMAESMBIX
JICMCTBUM U NPENOTBPALLATh UX;

HAJIMYUE Pa3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKONH KYyJIbTYphI, OIMbBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsA HAayKu H OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3bIKOBOM M UNTATEIBCKON KYJIBTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMH U TTO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy’KaroleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruu MpobdiieM COXpaHeHUs! TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00ABHBIX
IKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATILHOMY
WCITOJIF30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OMOJIOTUYECKHX 3HAHUW B IEJISAX MOBBIMIEHUS OOIIEH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHATHHON
TPaMOTHOCTH O0y4aronmxcs, GopMUpyeMoil Mpu N3yu4eHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMS, WCIOJIb3yeMbIX B €CTECTBEHHBIX HaAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJlydyaeMble 3HaHUS s aHaiuu3a W OOBSCHEHUS SIBICHUMN
OKPYKAIOIIET0 MHUpPa W MPOUCXOIAIIMX B HEM W3MEHEHUH, YMEHHE JelaTh O0OOCHOBAHHBIE
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (DAaKTOB W WMEIOMIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OHOJOTMYECKHE 3HAHUS JJIs pelleHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISATH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTb W CIOCOOHOCTh K HENPEPHIBHOMY OO0Opa30BaHUIO M CaMOOOpa30OBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTHsS» BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(pUKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (haKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOpHsi, MCCIIeJOBaHNEe, HAONIOJACHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUNBAOIINE
dbopMupoBaHre (QPyHKIMOHAIBHON T'PAaMOTHOCTH U COLMAIBHOM KOMIETEHUIUH OO0Yy4aroluxcs,
CIIOCOOHOCTh oOyuaromuxcst KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrpaMMbl CpEIHEro ooiiero odpazoBaHUs
JTIOJKHBI OTPaXaTh:

OByaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOruvecKue AeicTBUsI:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIH30BaTh IPU OCBOCHUH 3HAHUN TTPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUA, KiIaccuPpUKalMKM, OOOOIIEHUs), PACKPHIBATH CMBIC]T OHOJOTUYECKUX TMOHSATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMHU);

ONpeNeNsATh LENU JeATeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JJOTHUECKUE PACCYXKACHHUsI (HHIYKTUBHBIC, IETYKTUBHBIE, TIO AHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PACCMATPUBAEMBIX SBJICHHIX, (POPMYJIUPOBATH BHIBOJBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATE€IBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHMSIX pPEaJbHOr0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHIH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:
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BJIQ/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHust npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]ay, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMK, TPEOOpPa30BaHUI0 U MPUMEHEHHIO B YU4E€OHBIX CUTYaIUSX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIU3UpOBaTh 3ajady, BbIABUIATH
TUIOTEe3Y €€ peleHus, HAXOIUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a]Ja4l PE3yJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYI0 obsactu
KU3ZHEJEATENIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, NpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHMUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIM (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb WH(GOPMALMIO PA3JIMYHBIX BUIOB U (GoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynupoBaTh 3ampoChl M TNPUMEHATh pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEICTBA TpH padboTe C OWOIOTHYECKOM
uHpopManrell: TPUMEHITh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAMJISIIHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXKJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpeJylaraéMo 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);
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pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXXUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemeHn OGMoJIornYecKor mpo0IeMbl, 000CHOBBIBaTh HEOOXOJMMOCTh MPUMEHEHHS TPYIITOBBIX
(dbopM B3aMMOAEUCTBUS NPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMAaTHUKy U METOJABI COBMECTHBIX ACUCTBUI ¢ yuy€TOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
NeMcTBUSA 110 €€ JOCTHXKEHUIO: COCTABIIATH IUIAaH JeUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKIOTO YYaCTHHKA KOMaH/IbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE IMPOEKTHI, OLEHUBATh WUJEH C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/Ja4d B 00pa30BaTENbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MpoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIOIB30BATh MPUEMBI peIICKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3UIMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpammbl COO o 6uosnoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CrieruQuuecKkue s yaeOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U NPeoOpa3OBaHUI0 3HAHUM, BHUJbI
NEeSITEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHMHM B Pa3JIMYHBIX Y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHBIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PELLIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
OopraHu3sM, MeTa0osu3M (0OMEH BEILECTB U MPeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMoperysius),
yYpOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PErpoIyKIus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE wu3jiaraTb OHOJOTHMUYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHas JIoTMa MOJeKyssipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u ydenus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOXKACHUS KyIbTYpHBIX pacTenuit H. U.
BagunoBa), onpeaensTe rpaHUIBl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIECHUH, OpraHu3alus ¥u MpoBeIeHHEe OHUOIOTHYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA U1 OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, 1711 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€IbI0 00eCIIeYeHU

0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
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rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
PUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUE, CIETIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHusl HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE paboThl, COOMIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), ITUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMALHMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO npeamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IepPKaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BHI, TIOMYJISIIIHS,
reHo(OH/, OSBOJIOLMS, JBHXKYIME CUIbl  ((PakToOpbl) HBOJNIOIUH, MPUCTOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIeNN MUTaH!s, SKoJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owonorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHs SBOJIOINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWUHU: HAOIIOJCHWE W ONMHCAHUE
KMBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBIMU
BEJIMUYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3yNbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPHA U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUA, TMPOJAYIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOr€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOIIOTCHHBIX H3MEHEHUI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IIMKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUS N7 00BSCHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHON KU3HU C 11€JIbI0 00ecreueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH

17



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ononorun TSt PaMOHAIBHOTO
HPUPOJIOTIONIL30BAHMYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOrMYeCKHe 3aJadyd, COCTAaBIATH CXEMBI INEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTU4YecKue paboThl, COOIIOAATh MpaBUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OIICHUBATh W HHTEPIPETUPOBATH HH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHanbl), paccMaTpuBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOILCHUIO K HUM COOCTBEHHYIO
HIO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001mas
Ouonormyeckyro HMH(MOpPMALUIO0 M3 HECKOJbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

18



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
L bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 PasMHOXeHNE 1 MTHAMBUAYATIbHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U U3BMEHYHUBOCTD 8 15 bu6nmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Pesepaiioe Bpews 1 https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME
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MMPOBEPSAEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero 00pazoBaHus

ChopMupoBaHHOCTb 3HAHMHM O MecTe W POJM OMOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU
COBPEMEHHOM E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa W HAay4HOIO
MHUPOBO33PEHUS; O BKJAJE POCCUHCKUX U 3apyOekHbIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAIBHOW I'PAaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEpKAHHE OHOJIOTUYECKUX TEPMUHOB U
MOHSTUMN: KU3Hb, KJIETKA, OPTraHU3M; MeTab0I1M3M (0OOMEH BEIIECTB U
MpeBpalleHle SHEPruu), roMeocTa3 (caMoperyssuus), YpOBHEBas
OpraHu3aIys KHUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),

HACJICACTBECHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTalnnonHas), 3akoHsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
NPOMCXOXKAEHUS  KynbTypHbIX  pactenuit H.M.  Basuiona),

ONpCACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

VYMeHue BIaZeTh METOAAMU HAay4YHOro IIO3HaHMS B OHOJIOrMHU
(HaOnrofieHHe W ONMMCAHUE YKUBBIX CHUCTEM, NMPOILIECCOB U SIBJICHMIA;
OpraHu3alsi M TpoBeleHHEe OHOJOrMYeCKOro HSKCIEPHUMEHTa,
BBIIBJKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMU BEJIMYUHAMH, 00BsICHEHUE MOJTyYEHHBIX
pEe3ynbTaTOB, HCIOJIB30BAHHBIX HAyYHBIX MOHATUN, TEOPUH U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHUHM IOJYyYEHHBIX

pE3yJIBTaTOB)

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

2

3

4

5

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
MNPpOKapuoT M IYKApPUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB U
NpeBpaIleHsT SHEPIHH B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO H

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meko3a,
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OIIOAOTBOPCHUA, PA3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTUYECKUX MPOLIECCOB U SIBACHUH, 1JIsi IPUHATHUS PAKTUUECKUX
pelmieHUi B TOBCEAHEBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJCHUS B  OKpY’Karolleu
NPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHDKCHUH COBPEMEHHOW OWOJIOTUM W OHOTEXHOJIOTHH IS

paluOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUEC 3alda4d HAa MOHO- H
III/IFI/I6pI/II[HO€ CKpCIIUBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja00OpaTOpHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOPaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUUYECKH OLEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJAEPXKAHUSA, BKIIOYAIONIYI0 IICEBJOHAYUYHBIE
3HaHUSA W3 paznu4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MCCIIEOBaHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co37aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHHUS,

0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOUHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHSATHUHBIN arrapar OHoIoTHHn

10

YMeHne KpUTUYECKH OLIEHUBATh U WHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJAEP’KaHMs, BKIIOYAIONIYI0 IICEBJOHAYYHBIE
3HaHUA W3 pa3auuHbiX ucTouHHKOB (CMU, Hay4yHO-mOmynsipHbIE
MaTepHalbl); pacCMaTpUBaTh II00albHbIE HKOJOTHYECKUE TPOOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOILIEHHIO K HUM COOCTBEHHYIO

MMO3UIIHAIO

Ymenune CcO31aBaTh CO6CTBCHHBI€ NHUCbMCHHBIC U YCTHBIC COO6H.[€HI/ISI,
0000611251 OMOIOTHYECKYIO HH(OPMAITHIO U3 HECKOIBKUX UCTOYHUKOB,

rPaMOTHO MCIOJIB30BaTh MOHATUHHBIN anmnapat OMOJI0TUI
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

buonorus xak Hayka

11

Buonoruss — Hayka o >xuBoil mpupozpe. Poip Ouonoruu B ¢GopMHpOBaHUU

COBpeMeHHOﬁ Haquoﬁ KapTUHBI MHpPA. CucremMa OMOJIOTHYECKUX HayK

1.2

2.1

2.2

Metoapl mo3HAHUS KMBOW TIPUPOBI (HAOIIOIEHNUE, SKCIIEPUMEHT, ONMUCAHUE,
HU3MEpEHHEe, KiIacCH(pUKAIKA, MOJICIUPOBAHUE, CTaTHCTHYECKas oOpaboTKa

JTAHHBIX )
JKuBbIe CHCTEMBI M UX OpraHu3aIus

JKuBble cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3yueHus ouosnoruu. CoiicTBa

OuocHucTeM H UX pazHoolOpasue

YPOBHI/I opraHu3anun OrocucTeM: MOJ'IGKy.TISIpHO'FeHeTquCKHﬁ, KHeTo‘IHHﬁ,

OpraHU3MEHHBIN, OMYJIALUOHHO-BUIOBON, IKOCUCTEMHBIN, O1ochepHbIN

XHUMHYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DIEMEHTBhI: MAaKpPOJJIEMEHTHI,
MHKpO3JIeMEHThl. Boma w wmuHepanbHble BemecTBa. DYyHKIHM BOJBI U

MHHCPAJIBbHBIX BEIIECCTB B KIICTKCE. HozmepxcaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHuMble M 3aMEHUMBbIE AMMHOKHUCIOTHL. AMMHOKHMCIOTHBI COCTaB.
YPpoBHHU CTPYKTYphI OETTKOBOM MOJIEKYIIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUUYECKUE CBOiicTBa OenkoB. buomnoruueckue
¢byHKIMU OENKOB.

®epMeHTHI — OHoJornyeckue Karanuzaropel. CTpoeHne GpepMeHTa: aKTUBHBIN
HeHTp, cyoctpartHas cnenuduanocts. Kodepmentsl. Burtammnbl. OTamdms

(GhepMEHTOB OT HEOPTAHMUYECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MOHOCAaxapu bl (TIII0K03a, pud03a U Ae30KCupu003a), Aucaxapu/ bl
(caxaposa, J1akTO3a) W TMOJUcCaXapuibl (KpaxMmaj, TJIUKOTeH, IIEeJIII0JI03a).
Buonornyeckue GyHKINUN YTIIEBOIOB.

Jlunuasl:  TpUrIULepuabl, crepounsl, ¢ochomunuasl. ['mapodunsHO-
ruapodoOHbIe CcBoWcTBa. buonormdyeckue QyHkiuu aunuaoB. CpaBHEHHE

Yrji€BOd0B, OEJIKOB U JIUIIU 0B KaK HCTOYHHUKOB DHEPTUU
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3.4

Hyxnennossie kucnorsl: JIHK n PHK. Hykiieotu sl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpoeHHE U PYHKITUH

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHas xuBas cucrema. O0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpana, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTEe3a OelIKa

Tumsl KI€TOK: dyKaprHoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotnyecko kinerku. Kierounas crenka Oakrepuil. CrpoeHue
YKaApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpHI KJIIETOK — KJIETOYHAS CTEHKA, TIIMKOKAIMKC, WX
¢dynkuu. [Tnazmarnyeckas MmemOpana, e€ coiictBa u GyHkuuu. [{uToruiazma u
e€ opranouapl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxu, Jm3ocombl. [loyaBTOHOMHBIE OpraHOUIBI
KJICTKU: MHTOXOHPHH, TUIACTUIBL. [IporCcXOoKIeHNe MUTOXOHAPHIA U TUIACTHUI.
Bunsl mnactua. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KIETOUHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDyHKIII/II/I OpraHonao0B KJIICTKH. Bximrouenus

Anpo — peryasaTopHblii neHTp kieTku. CTpoeHue sjipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGSITGHI)HOCTI) KIJICTKHU

4.1

4.2

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Poib

(I)CPMCHTOB B OOMEHE BCHICCTB U IMPCBPALICHHUU SHCPTHUU B KIICTKEC

®otocunTe3. CBeToBas v TeMHOBas (pa3bl hoTocunTesa. Peakiumn porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A IS )KU3HU Ha 3emiie.
BnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI IMOBBIIEHUS €ro
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoUIe OakTepuH. 3HAUeHUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PaciierieHne BelecTB, BBIICICHHUE W
AKKyMYyJIMPOBaHUE DHEPIHMH B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okuciaeHue, Wil KJIETOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO 0OMEHa
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4.4

4.5

Peakumu wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmammsa u JHK.
Peanuzanus remernueckoil HHPOpPMALUU B KIIETKE. |'@HETHUECKHI KOl U €ro
cBoricTBa. Tpanckpumnmus — Matpuunbiid cuaTe3 PHK. Tpancnsanus — 6nocunTe3

oenka. KogupoBanrne aMmuHOKUCIIOT. Postb pubocoM B OnocuHTEe3e Oerka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KXUBOTHBIX W 4YEJIOBEKA, BBI3BIBAEMbBIC
BUpycamu. Bupyc ummynonepummra yenoseka (BUY) — Bo3Oynurens CI11/]a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

5.1

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTounslii 1mMKI, WM KU3HEHHBIM UK KiIeTku. MuTepdaza U MUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernmkanusa — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

JHenenue xknetkn — murto3. Cragum murtosa. IIpoueccel, mpoucxoasmue Ha

pa3HBIX CTAAUSAX MUTO3a. BHOTOTrHYECKHIT CMBICIT MUTO3a

5.2

5.3

®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosnioe U nosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BereTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornuecknii ¢cMbICI U

3HaUYeHNe Meno3a

5.4

["ameTorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KHUBOTHBIX. [10o10BBIE
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpazoBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMIEKIIETOK U ciepMaro3on10B. OrmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOienHue, racTpyisius, opranorenes. IloctamOpuonansHoe pasputue. Tumns
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MPsIMOE, HenpsiMoe (IMUMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOKIEHHBIC

YPOIICTBA.
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Poct u pasButne pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHMs: CTPOCHHE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTH OPraHN3MOB

6.1

IIpenmer u 3amaun reneTuku. Mcropus pa3BuTus reHeTUKU. BKitag poCCUIUCKHUX
U 3apyOeXHBIX Y4EHBIX B pa3BUTHE TEHETHKH. MeTonbl T'€HETHKH
(ruOpuI0IOTUYECKUH, LUTOICHETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUUECKHUE IOHATHSA. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasl B

CcXeMax CKpelUBaHUN

6.2

6.3

3aKOHOMEPHOCTH HAacJeIOBaHUs TPU3HAKOB, yCTaHOBJIECHHbIE . Mennenem.
MonoruOpuaHoe CKpellMBaHue. 3aKOH eIUHOO00pa3us TUOpPUIIOB TEPBOTO
nokoneHus. [lpaBuio nomMuHHMpOBaHMs. 3aKOH paCHICTNICEHUS MPU3HAKOB.
['unore3a uncToThl raMeT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JuruOpuHoe cKpemuBanue. 3aKOH HE3aBUCHMOTO HACIIEAOBAHUS TIPU3HAKOB.
[{uToreHeTH4eCKre OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHHS. AHAIM3HPYIOIICS
cKkpemBanue. VCrmonp30BaHWE — AHATW3UPYIOIIETO  CKPCUIMBAHHS  JIJIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuenneHHoe Haclen0BaHue npu3HakoB. Pabota T. Moprana mo CremnjieHHOMY
HacJleJOBaHUIO TeHOB. HapyiieHue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTuueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OINpEAEIEHUE IMoja. AyTOCOMBI U TIOJIOBBIE
xpoMocoMbl. ['oMorameTHble U rereporaMeTHble opraHu3Mbl. HacnemoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

6.5

M3menunBocTh. Buabl N3MEeHUNMBOCTH: HEHACJIEACTBEHHAS M HAcJIeACTBEHHA.
Ponbe cpenpl B HEHACHENCTBEHHOW HM3MEHUMBOCTH. XapaKTepHUCTHKa
MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapuanMoHHBIN psijg M BapHallOHHAsS
kpuBasi. Hopma peakuum mnpusHaka. KonnuecTBeHHbIE U KayeCTBEHHBIE

MpU3HAKU U UX HopMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnenctBenHasi, WM TeHOTUIUYECKas, HW3MeHYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Meilo3 M ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTanMoHHas M3MEHYMBOCTh. Kitaccudukanuss MyTaruii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaluil. MyTrareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHUYMBOCTH

H.. BaBunosa

6.6

I'enetuka uenmoBeka. Kapuorunm dyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJIOBEKA: reHeaJormuecKui, OJIU3HELIOBLIH, U TOT€HETUYCCKHI,

OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTHYecKuid. COBpeMEHHOE OIpeieeHne
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7.1

TCHOTHUIIA: TOJTHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C
nomoinpio [II[P-ananu3a. HaciencrBeHHble 3a00JieBaHUS 4YeIOBEKA: IEHHBIC
0oJie3HM, 00JIE3HU C HACIIEICTBEHHOM MPEIPacooKEHHOCThIO, XPOMOCOMHBIE
Oose3an. CoMaTHYEeCKUE W TE€HEPATHBHBIC MYyTallud. [IpUHIUIIBI 30pOBOTO
06pa3a KHU3HHU, AHUArHOCTUKH, HpO(bI/IJIaKTI/IKI/I U JICUCHUA T'CHCTUYCCKUX
0one3Hel. Menuko-reHeTH4ecKoe KOHCYJIbTUPOBaHHUE. 3HaueHue
MEIUIIMHCKOM TEHETHMKH B TMPEAOTBPAIICHUH | JICYCHUU TI'E€HETHYCCKUX

3a00JIeBaHUH YeIOBEKa
CGJ'ICKI_II/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Cenekusi Kak Hayka MU IpolecC. 3apOXkKACHUE CENEKIMU U JTOMECTHUKALIMS.
Yuyeane H.U. BaBwimoBa o0 MEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIbTYpPHBIX pacTeHui. LIeHTphI TPOUCX 0K ACHHS TOMAIITHUX XKUBOTHBIX. COPT,

nmopoaa, mirtaMm

7.2

7.3

CoBpeMeHHbIE METO/IbI ceNeKIUuU. MaccoBblii M MHAUBUAYAIbHBIA OTOOPHI B
CEJIEKLIMM PAaCTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIM3kopoicTBEHHOE
cKpelBaHue — UHOpuauHr. Yuctas nuHus. CKpelMBaHWE YHMCTBIX JIMHUH.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUINHT.
Otnanénnas rubpugusanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 u
MOJIyYEHUE MOJUIUIONAO0B. JOCTHKEHUS CEeNeKIUM pPACTEHUH, >KUBOTHBIX M

MHKPOOPTaHHU3MOB

bruorexHonoruss Kak oOTpaciab INPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTalbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxkeHepus. KierouHele KynbTypbl. MUKpPOKIOHAIBHOE PAa3MHOXKEHHUE
pacteHnii. KinoHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MOB. DKOJOrHMYeckre W studeckue npodiembl. MO — reneTnuecku

MOAUGHUIIIPOBAHHBIE OPTAHU3MBI
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

e buosorus, 10 knacc

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoaunueckue nannbie - https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

bubaunorexa [IOK https://m.edsoo.ru/7f4131ce

OtkpoiThii ypok https://urok.1sept.ru/

Wudoypox https://infourok.ru/

OTkpbITast ceTh paboTHUKOB 0Opa3oBanus https://nsportal.ru/

OI'BHY UncTuTyT cTpateruu pa3zsutus oOpa3zoBanus Poccuiickoil akagemMun o0pa3zoBaHus
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