MUWHUCTEPCTBO I[TPOCBEILIEHWA
POCCHUMCKOM ®F IEPALIMM

Jlenaprament o6pasosanus i Haykn TiomeHckol oGmact

Vnpapnenue o0pazoBanHus ATMHUHKCTpaLKH TIOMEHCKOro MyHHLMITATEHOTO paiioHa

MAOQY Bunsununckas COLI um. Kopanbuyka

PaccMOTpeHO Ha 3acelaHuH COI'JTACOBAHO

[1IMO yuurene 3aMecTuTeb JUPEKTOpa
Ouonoruu, reorpaduu, XHuMHH Fhee~ M.B.Heynokoesa
npotoxon Ne 1 «28» asrycta 2025r.

%ﬂ ' O.B.CutHHKOBa
«21% asrycra 202351,

PABOYASI TPOI'PAMMA

yueGuoro npeamera «buonorus» (bazosblii ypoBeHb)

Juts obyuaroruxes 10 — 11 knaccos

p.n. Bunzuny, 2025r.



MNNOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpaMMsl 1o OMOJIOTUH TEOPETUUECKYIO OCHOBY JIJISl OTIpEeIETICHUS
NOJX0/10B K (POPMHUPOBAHUIO COJIepKaHus yueOHOoro npeamera «bronorus» cocTaBuiIu:
KoHuenTyaibHble nosoxkeHust PI'OC COO o B3auM000yCIIOBIEHHOCTH LIEJIeH, COAEpIKaHus,
pe3ynbTaToB 00yUYeHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBHITYCKHUKOB, MTOJIOKEHUSI 00
o0LINX LEeNSIX U NPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHIUE CUCTEMBI CPETHETO
obmiero oopazoBanus B Poccuiickoit @enepannu, a Takke NOJ0KEHUS 0 crennduke 61onoruy,
e€ 3HAYCHUH B TIO3HAHUM KUBOW IPUPOABI U 00ECIICUCHUH CYIIECTBOBAHHS YeIOBEYECKOTO
oOmiectBa. CoryiacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEIeIeHbl OCHOBHBIE (DYHKLIUU MTPOTPaMMBI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uosoruu Ja€T mpecTaBiIeHre O MeNsIX, 00 00IIel cTpaTernu 00yJeHus,
BOCIIUTAHMS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBaMHU yueOHOro npeamera «buomorusy,
orpenenser 00s3aTeNbHOE MPEAMETHOE COJIepKaHUE, €0 CTPYKTYPY, paclpeieieHue 1Mo
paszenaM u TeMaM, peKOMEHIyeMYIO MOCIIeJOBAaTEIbHOCTh U3YUeHHs yueOHOr0 MaTepHaa C
y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JOTUKH 00pa30BaTeIbHOTO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4atOLTHXCSl.

B nmporpamme o 610I0THN TaK)Ke YIUTHIBAIOTCA TPEOOBAHUS K INTAHUPYEMBIM
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM 00yueHus: B GOpMHUPOBAHUU
OCHOBHBIX BHJIOB yU4e€OHO-TI03HABATEILHOM NEITEIbHOCTH/YI€OHBIX IUCTBUI 00YyJarOIIMXCS 110
OCBOCHHMIO COJIEPKaHMsI OMOJIOTMYECKOT0 00pa30BaHUsL.

B nporpamme o 6uonoruu (10-11 kimaccel, 6a30BbIN YPOBEHB) PEATU30BAH IPUHITHIT
MIPEEMCTBEHHOCTH B U3y4EHHH OMOJIOTHH, OJarofapsi 4eMmy B Heil mpocMaTpuBaeTcs
HAIPaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALMI TUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS,
IPECTaBICHUN O 3J0POBOM 00pa3e KU3HU M OEPEKHBIM OTHOIIEHUEM K OKPY>KaIoLIeH
npupoIHOi cpene. [loaToMy Hapsny ¢ H3ydeHHEM O00IIEOMOTOTHUYECKUX TEOPHi, a TAKKe
3HAHUU O CTPOEHUU >KUBBIX CHCTEM Pa3HOI0 PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOMINX B HUX
IPOIIECCOB B ITpOrpamMMe Mo OMOJIOTHH yeIEHO BHUMaHKUE UCTIOIb30BaHUIO MTOTYYEHHBIX
3HAHUH B MOBCETHEBHOM JKU3HHU JJISl PEIICHUS IPUKIATHBIX 3a/1a4, B TOM YHUCIIE: MPOPHUIAKTHKI
HACJIEICTBEHHBIX 3a00JIe€BaHMI YyeloBeKa, MEAUKO-TeHETUUECKOTO KOHCYIbTUPOBAaHUS,
000CHOBaHHUS SKOJIOTMYECKH 11€1eCO00pa3HOro MOBEACHUS B OKPY>KaIOLIeH MpUpOIHON cpele,
aHaJM3a BIMSHUS X035 CTBEHHON JAEATEIbHOCTH YEIOBEKa Ha COCTOSIHUE PUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. Y CUJICHHE BHUMAHUS K NPUKJIaHONW HAMPaBICHHOCTH Y4eOHOTO
npenmeta «buonorusy npoauKTOBaHO HEOOXOUMOCTHIO 00€CTIeYeH s YCIOBUM I PelIeHUs
OJIHOH M3 aKTyaJbHBIX 337a4 IKOJLHOTO OMOJIOTHYECKOr0 00pa3oBaHus, KOTOpas Mpernoaaraet
(dopmupoBaHue y 00yJaromuxcs COCOOHOCTH aJanTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero o6iiero o0pa3oBaHus 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT popMUpOBaHUE y 00yUAIOIIMXCS MPEACTABICHUN O HAYYHOW KapTHHE MHPA,
pacuupsieT 1 000011aeT 3HaHKUS O )KUBOW PUPOJIE, €€ OTIUUUTENIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3aliy U 3BOJIOIMHU, CO30aET YCIOBUS IS TIO3HAHUS 3aKOHOB KUBOU IPUPOJIBI,
dbopmupoBanus GyHKIIMOHATHHOW IPAMOTHOCTH, HABBIKOB 3I0POBOTO M O€30macHOro oopasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonbmoe 3naueHne GMOJIOTHUS UMEET TaKXKe ISl PEIICHUs] BOCITUTATEIbHBIX U
Pa3BUBAIOIIMX 33/1a4 CPEIHETO 001Iero 0opa3zoBaHus, Colanu3anuyu ooyyarommxcs. 3ydenue



OuosIoruK 00eCeYrBaET yCIOBUS ISl (HOPMHUPOBAHMS HHTEIIEKTYATbHBIX,
KOMMYHHKAITMOHHBIX U MHPOPMAITMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAIK OMOJIOTUYECKUX 3HAHUIA C TIPECTABICHUSIMHU U3 IPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMUU U Teorpaduu. HazBaHHbIE MOT0KEHNUS O MTPEAHA3HAYEHUN Y41eOHOTO
npenmMera «buonorusy) cocTaBUIM OCHOBY JUIsl ONIPEIETICHUS TOAXO0/I0B K 0TOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOIO B MTPOrpaMMe TI0 OHUOJIOTHH.

OTt60p comepxkanus yaueOHOTO mpeamera «bruomorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KYJIbTYpOoCOOOPa3HOro MOJAX0/a, B COOTBETCTBUHU C KOTOPHIM 00yYarOIIHecs JOIKHbBI
OCBOUTH 3HAHUS U YMEHUs, 3HaUUMBble 17151 GOPMUPOBAHUS 001IEH KYIbTYphl, ONpPEIeioNnne
aJICKBATHOE MTOBE/ICHHE YEIIOBEKA B OKPYXKAIOIICH MPUPOIHOI Cpelie, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKU3HU U MIPAKTUYECKOHN AesitenbHOoCcTH. Oc000€ MECTO B 3TOM CUCTEME 3HAHUI
3aHUMAIOT 3JIEMEHTHI COIePKAHMSI, KOTOPbIE CIY»KAT OCHOBOU JUisl (POpMHUPOBaAHUS
MPEJCTAaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUPA U [IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COACpKaHUS Y4eOHOTO MaTepuaia B porpaMMe o OHOJIOTUH
OCYIIIECTBIICHO C Y4ETOM NMPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIIMYUTENIBHBIX OCOOCHHOCTSIX
JKUBOM IPUPOJIBI, O €€ YPOBHEBOM OpraHU3alMK U 3BOJIIOLNHU. B COOTBETCTBUH C 3TUM B
CTpYKType yueOHoro mpeamMera «broaorus» BeIICIEHbI CIASAYIONINE COACPKATSIbHbBIC THHUH:
«buonorus kak Hayka. MeTopl HaydHOTO Mo3HaHUs», «KieTka kak OMoJIorudecKasi CHCTEMaY,
«Opranusm Kak Ouosornyeckas cucreMay, «Cucrema 1 MHOroo0pa3ue OpraHudeckoro MUpay,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI».

Lenp n3yuenus: yuebHoro npeameta «bruonorus» Ha 6a30BOM YPOBHE — OBIIAJICHHE
00y4JarOIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATBHON OpTaHU3AIIH KUBBIX CUCTEM
pPa3HOTO paHra v MpUoOpeTeHne YMEHUN UCTIOIb30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX IEHCTBUH B
OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

Joctrxenne e u3ydeHus: yaeoHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOEHHUE 00YYaAIOLIUMUCS CUCTEMbI 3HAaHUI 0 OMOJIOTMYECKUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiax, CIy>KalliuX OCHOBOM Al OpMUPOBAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHOW KapTUHE MUPa, O METOJIaX HAYIHOTO TIO3HAHWS,
CTPOEHUH, MHOTOOOPa3uu M 0COOEHHOCTSX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHUEe y 00yJarOMMXCsl TO3HABATENbHBIX, HHTEIIEKTYalIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIiecce aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISI/IOB,
UJCH U TOIXOIOB K H3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aINH;

CTAHOBJICHUE y 00yUaIOMUXCsl 001Iel KyIbTyphl, (YHKIIMOHATHHOW IPAMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATH SIBJICHUS OKPYKAIOLIET0 MUPa KUBOU MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHUEe y 00YUIAOIIUXCS YMEHUH WILTIOCTPUPOBATH 3HAUCHNUE OHOIOTHUECKHUX
3HAaHUU B IPAKTHUYECKOH EATEIbHOCTH YeJI0BEKa, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHUE YOCKIEHHOCTH B BO3MOXXHOCTH TTO3HAHMSI YEIIOBEKOM YKHBOU MTPHPOJIBI,
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS STHUYECKUX HOPM MPU TIPOBEICHUH
OMOJOTUYECKHUX UCCIIEIOBAHMIA;

OCO3HaHHE IEHHOCTU OMOJIOrMYECKUX 3HAHUH JJIs OBBIIIEHUS YPOBHS KOJIOTUYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



HNpUMEHEHHE PHOOPETEHHBIX 3HAHUIM U YMEHUIT B TOBCETHEBHOM KHU3HU ISl OLIEHKH
MOCJIEICTBHI CBOCH AEATEIHHOCTH MO OTHOILIECHHIO K OKPY)KaIOIIeH cpeae, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPOPUIAKTHKH 3a00JIeBaHHH.

B cucreme cpemnnero obiero oopasoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE,
SBJISIETCS 0053aTEIbHBIM YIEOHBIM ITPEIMETOM, BXOSIIINM B COCTAB MPEIMETHON 001acTH
«EcTecTBeHHO-HAY4HBIE TPEIMETHI.

s m3yueHust 6Moaorun Ha 6a30BOM YpPOBHE CpeIHEro 001ero oopa3oBaHus OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUN C OOIIECTBEHHBIMH, TEXHHUECKUMHU U IPYTUMU
€CTEeCTBEHHBIMH HayKaMH, puiocopueil, STUKOM, 3CTETUKOI 1 mpaBoM. Pons Guonoruu B
dbopMHpPOBaHUK COBPEMEHHOW HAyYHON KapTHUHBI MuUpa. CucTemMa OMOJOTHYECKUX HAYK.

MeTo/p1 TO3HAHUS )KUBOM IPUPOJIBI (HAOII0IEHUE, SKCIIEPUMEHT, OMMCaHNUEe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Toptpetsi: Y. apsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[IpaxTuueckas padora Ne 1. «Mcnonb30BaHHE PA3TUYHBIX METOIOB IPH U3YYEHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MPeAMET U3y4eHust 0nonoruu. OTIuYHe KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIMKA OUOCUCTEM:
MOJIEKYJISIPHBIN, KJIIETOUHBIN, TKAHEBBIM, OPraHU3MEHHbIN, MOMYJISIIHOHHO-BUA0BOI,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKU ), OMOC(hEPHBIH.

JdemoncTpanum:

Ta6muip! u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHH OPraHU3alUN KUBOU
PUPOIBI».

Oo6opynoBanwue: moaens Monekynbl JJHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XHWMHMYECKUH COCTAB KJIETKH. XUMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

OyHKIHUU BOJIbI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [loanepxanue ocMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne 6eIKoB. AMUHOKHUCIIOTHI — MOHOMEpPHI O0e1koB. HesameHnMble
Y 3aMEHUMBIC AMHUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHH CTPYKTYPBI OCIIKOBOM
MOJICKYJIBI (TIEpBUYHASI, BTOPHYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

depMeHTHI — Oroornueckne Katanu3aropsl. CTpoeHue pepMeHTa: akTUBHBIN LICHTD,
cyocrpatHas crienuduaHoctb. Kopepmentsl. Buramunabl. OTiandns GpepMeHTOB OT
HEOPTraHWYECKHUX KaTaJlu3aTOpOB.

YrieBoabl: MOHOCaXapuabl (TJIFOK03a, pru0o3a u e30Kcuprbo3a), mucaxapuibl (caxaposa,
JIAKTO3a) U TOJIMcaxapuasl (Kpaxmai, TIIMKOTeH, 11e/uTio103a). buonorndeckue GhyHKInmu
yIJIEBOJIOB.

Jlunuasl: TpUraunepusl, pochonunuasl, crepousl. I'uapodunasao-ruapodoOHbIe
cBoiictBa. buonoruueckue Gpynkuuu mumuaoB. CpaBHEHUE YTIIEBOJOB, OSIKOB U JTUMHI0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢pynkuuu JJHK. Ctpoenne u pynkumnu PHK. Buast PHK. AT®: ctpoenue u
byHKINN.

[{utosorust — Hayka o kieTke. Kiietounasi Teopusi — mpuMep B3auMMOAEHCTBUS UIEH U
¢dakTOB B HAyYHOM MO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Kietka kak nenoctHas xuBasi cucrema. OOIue mpru3HaKy KIETOK: 3aMKHYTast HapyKHasI
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTE3a Oelka.

Tunsl KIETOK: 3yKaproTHdeckas U npokapuotudeckas. OcoOeHHOCTH CTPOEHUS
MPOKapUOTUYECKON KiIeTKH. KieTouHas crenka 6akrepuii. CTpoeHHUE SyKapHOTHIECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHASI CTEHKA, TTTMKOKAINKC, UX ()YHKITUH.
[Tnazmaruueckas memOpaHa, e€ cBoiicTBa M pyHKIMU. [{uTorumazma u e€ opraHoHIbI.
OnxnomemOpannbie opranouas! kietku: DI1C, anmapar I'omasmxu, mu3ocomel. [TomyaBTOHOMHBIE
OpraHOMbI KJIIETKH: MUTOXOHAPUHU, IIACTUABL. [IporcxoxkaeHre MUTOXOHIPUN U TIaCTHIL.
Buner mnactun. HememOpaHnHbie OpraHOUIBI KIETKU: PUOOCOMBI, KIIETOUHBIA IEHTP, IEHTPUOIIH,
PECHUYKH, KI'yTUKU. OYHKIIMKA OpraHOWI0B KJIETKH. BriroueHus.

Snpo — perynsaTopHbli eHTp KiIeTku. CTpoeHue sapa: saepHas 000J049Ka, Kaproriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl: «Pacrpenenenie XUMUIECKUX 2JIEMEHTOB B HEXKUBOU IIPUPOLE,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmune! u cxemsl: «lleproguueckast Tabnnia XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJBI BOJIbIY, «brocunTes Oenkay, «CTpoeHne MoneKyibl 6enkay, «CTpoeHue hepMeHTay,
«Hyxneunosslie kuciotel. JITHK», «Ctpoenue monekyisl AT®», «CTpoeHue 3ykapuoTH4ecKon
KJIETKW», «CTpOEHUE )KUBOTHOM KIIETKW», «CTPOEHUE PACTUTEIBHOMN KIETKN», «CTpoeHUE
MPOKAPUOTUUECKOHN KIIETKNY», «CTpOEHUE A1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb».

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHKE JIJIs TPOBECHUS HAOII01eHUH,
U3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIHHBIX, )KUBOTHBIX U OAKTEPUATHLHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuas pabota Ne 1. «M3yueHne KaTATUTUIECKOM aKTUBHOCTH ()epMEHTOB (Ha
pUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlabGopaTtopHnas pabota Ne 2. «3ydeHue cTpoeHus KIETOK paCTeHUMN, KUBOTHBIX U
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTh KJIETKH.

OOMeH BemecTB, Wi MeTaboIn3M. AcCUMUIIAIMS (TIaCTHYECKU 0OMEH) H
JTUCCUMMJIIALINS (SHEPTETHYECKUI 0OMEH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Poib pepmenToB B 00MeHe
BEILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dotocunrte3. CBeToBas 1 TeMHOBas ¢a3bl oTocuHTE3a. Peakiuu ¢hoTocuHTEe3A.

D¢ dexkTuBHOCTL HOTOCHHTE3a. 3HaUeHNEe (DOTOCHHTE3A ISl )KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.



XemocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepun. 3HAYCHUE XEMOCHHTE3a /IS )KU3HHU Ha
3emue.

DHepreTuyecknii 0OMeH B KileTKe. PacIiernienre BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIIETKE. DTarbl S3HepreTndeckoro oomena. ['nukonus. bpoxenue u
ero Bubl. KucinopoaHoe OKHUCIIEeHHE, NN KIETOYHOE bIxaHue. OKUCIUTENbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuuu marpuyHoro cunresa. ['enerndeckas unpopmanus u JJHK. Peanuszanms
reHeTHYeCKOl nHpopMaIuu B KieTke. [ eHeTHIeCKU KO/ ¥ €ro CBOMCTBA. TpaHCKpUIIITUS —
MatpuuHblid cuaTe3 PHK. Tpancmsiius — OuocunTes 6enka. Dramnbl Tpancasauuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounsie ¢popmbl )xu3HHM — BUpYCHI. McTopust oTkpsiTus Bupycos (. .
NBanoBckuii). OCOOCHHOCTH CTPOCHHMS M )KU3HEHHOTO ITMKJIa BUpycoB. baktepuodaru. bonesnun
pacTeHHii, ’KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbI€ BUpycaMu. Bupyc uMMmyHoeduiuTa yenoBeka
(B1Y) — Bo36yautens CIIMda. ObpaTHas TpaHCKpUIILIUS, peBepTa3a U HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuie! 1 cxeMbl: «TUIBI TUTaHUSAY, «MeTaboan3My», «MUTOXOHIPUS,
«DHepreTrueckuii 00Meny», «Xmoporact», «®@orocurresy, «Ctpoenue JJHK», «Ctpoenue u
dbyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTnueckuii Koay», «Bupycei»,
«bakrepuodarny», «Crpoenue u xxu3HeHHbId 1uki Bupyca CIIM/]a, 6akrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anmiukanuu «Yapoenue JJIHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHHe M HHAUMBUIYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslif nuk, nim *KU3HEHHBINA UK KIeTku. MHTepdasza u mutos. Ipoueccsl,
npoTtekaromue B uaTepgasze. Permkamnms — peakius matpuunoro cuntesa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuOTHI. JIUTIITONIHBIN U TalIOUAHBIA XPOMOCOMHBIC
HaOopbl. Xpomatubl. L{lutonornueckne 0CHOBBI Pa3MHOXKEHUS U UHAUBUIYAJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Ipoieccsl, mpoucxoasinue Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYeCKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@DopmMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosoe u rmojoBoe. Buasl 6ecronoro
pa3MHOXEHHUS: JieNIeHHE Ha/IBOE, TOYKOBAaHHUE OJTHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaTUBHOE Pa3MHOXKeHUE. MICKyCCTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €r0 3HAYCHHE [
CEJIEKLIHH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0ro.

Meiioz. Ctaauu meitosa. [Iponeccel, nmpoucxosiue Ha ctaausx meiiosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

["amerorenes — nporecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [10/10BBIE Kemne3bl:
CEMEHHHKH U sSimaHuKH. OOpa3oBaHre U pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CIepMaTo30uI,
SHULIEKIIeTKa) — criepMaToreHe3 u oBoreHe3. OcoOOEHHOCTH CTPOCHHUS SHICKIIETOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHATLHOE pa3BUTHE (IMOpUOTECHES).
Drarnbl SMOPUOHAIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TaCTPYIISIIHS,



opranorenes. [ToctamOpuoHanbHOE pa3BuTHE. THUIBI TOCTIMOPHOHATBHOTO Pa3BUTHUS: TIPSIMOE,
HenpsMoe (TMYMHOYHOE). BiusiHIe cpebl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butre pactreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaAuuU
pa3BUTHA.

JdemoncTpanum:

Tabmuubl 1 cxembl: «POPMBI pa3MHOKEHUS OPraHU3MOBY, «/|BOIHOE OIIOIOTBOPEHUE Y
IBETKOBBIX PaCTEeHUII», «BereraTuBHOE pa3sMHOKEHHUE pacTeHUI», «/leieHne KieTku
OakTepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI», «KIETOUHBIHN ITUKIT,
«Pemmukanus JJTHK», «Mutos», «Meios», «IIpsMoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOI, MUKponpernaparsl «CrepMaTo30U/ 1kl MIECKOIUTAIOIIET 0,
«Sinexnerka muiekonuTaromero», «Kapuokunes B KJI€TKax KOpEIKa JIyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», moaens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopHnas padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmer u 3agaun renetuku. lctopus pa3ButHs TeHETUKU. Pob utonoruu u
YMOPHUOJIOTUY B CTAHOBIICHUH I'€HETHKHU. BKIIaa poCCHICKUX U 3apyOEIKHBIX YUEHBIX B Pa3BUTHE
TEeHETUKU. MeTO/IbI TeHETHKH (THOPUIOTOTHIECKHH, IMTOT€HETUIYECKHA, MOJIEKYIISIPHO-
reHetnyeckuit). OCHOBHBIE T€HETUYECKUE TTOHATHUS. | 'eHeTnueckasi CHMBOJIMKA, UCIIOIb3yeMas B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEAOBaHUS IPU3HAKOB, YcTaHOBJIEHHBIE . Menaenem.
MouorubpuaHoe cKperuBaHie. 3aK0H eIUHO-00pa3us THOPUIO0B IepBOro nokojaeHus. Ilpasuio
JIOMUHUPOBaHUA. 3aKOH PACILECIUICHUS MPU3HAKOB. [ nnoTe3a unctoTel ramert. [lonHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHUMOT'O HACJICIOBAHUS IIPHU3HAKOB.
[{uToreHeTu4eCcKre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS. AHATH3UPYIOIEe CKpEIIBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIpEIeTICHHs TE€HOTUIIa OCOOH.

CueruieHHOE HacjenoBaHue npusHakoB. Paborta T. MopraHna 1o criernieHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'eneruka mona. XpoMOCOMHOE ONPEIETICHHUE TT0JIa. AYTOCOMBI U MTOJOBBIE XPOMOCOMBI.
['omorameTHsle U reTeporaMeTHble Opranu3Mel. HacienoBanue npus3HakoB, CIEIVIEHHBIX C
MOJIOM.

N3menunBoCTh. BU1bl H3MEHYMBOCTHU: HEHACEACTBEHHAS U HACJIEACTBEHHAs. Poib cpefibl
B HEHACJIEJICTBEHHONW M3MEHYMBOCTU. XapaKTepUCTUKA MOIU(DUKAIIIOHHON U3MEHUYHNBOCTH.
BapuanuonHsslii pan u BapuanumonHas kpubasi. Hopma peakuuu npuszHaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAUPUKANIMOHHONW N3MEHYNMBOCTH.

HacnencreenHnasi, WM TeHOTUITMYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHASI H3MEHYUBOCTD.
Meii03 1 1T0JIOBOM TTPOIIECC — OCHOBa KOMOMHATHBHON M3MEHUMBOCTH. MyTarimoHHAast
U3MeHYUBOCTh. Kiaccudukanys MyTaluii: FeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa u



MPUYHHBI MyTaIuii. MyTareHHbie GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON
n3menunBoctu H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

['eneruka yenoseka. Kapuorun uyenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA!
TreHEATOTHICCKUN, OJTM3HEIIOBBIN, IIUTOTEHETUYCCKUM, OMOXUMHUYECKHI, MOJIEKYIISIPHO-
reHetudyeckuii. COBpeMEHHOE ONpeieJIEHUE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uncie ¢ momoisio [1[P-ananusa. HacnencTBeHHbie 3a00eBaHus
yelioBeKa: FeHHble 00JIe3HU, 00JIE3HU € HACIIECTBEHHON IPEAPACIIONOKEHHOCTHIO,
XpoMocoMHBIe 6one3Hr. ComMaTuyecKkre U reHepaTuBHble MyTallui. CTBOJIOBBIE KIIETKH.
[IpuHIMIB 3M0pOBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOPUITAKTHKY U JICUCHUS TCHETHUECKUX
Oose3Held. MequKo-TeHEeTHUECKOe KOHCYJIbTUPOBaHHE. 3HAUeHUE MEUIIMHCKOM TeHETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHU YeTIOBEKa.

JdemoncTpanum:

[optpetsi: I'. Menaens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmue! u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €T0 LIUTOT€HETHYECKast OCHOBAY,
«3aKOH pacUICIUIEHUS U €r0 IUTOT€HETHUYECKasi OCHOBA», «3aKOH YUCTOTHI FaMET,
«urubpuanoe ckpemuBanuey, «[{luTonorndaeckre OCHOBBI TUTHOPUIHOTO CKPEIIIUBAHUS,
«Mero3», «B3anmoneicTBre aUIeIbHBIX TEHOBY, «I €HETUUECKHE KaPThl PACTEHUM, J)KUBOTHBIX
U 4elioBeKay, «I'eHeTnka noisay», «3aKkOHOMEPHOCTH HACIEA0BaHUs, CLIEIUIEHHOTO C ITOJIOMY,
«KapuoTunsl yenoBeka 1 JKUBOTHBIX», «Buabl u3MeHUHBOCTHY, «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-akropay, «I'eHeTHKa TPy KPOBUY, «MyTarlioHHAs
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-aninkanuu «MoHorubpugHOE CKperuBanue», «Hemomnoe
JOMHUHHUpOBaHUE», «urnbpunHoe ckpemubanuey, «llepekpéct xpoMocom», MUKPOCKOII U
MuKkpornpenapar «/[pozodunay (Hopma, myTaruu GopMbl KPBUTEEB U OKPACKH TeNa), Tepdbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopHnas padota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPHUTHOTO M TUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPETIapaTaxy.

JlaGopatopHas pabota Ne 6. «/3yueHre MoIu(pUKAITMOHHON U3MEHUMBOCTH, TIOCTPOCHHUE
BAPUAIIMOHHOTO PAJIa U BApUALMOHHOU KPUBOI.

JlaGopaTtopHnas pabota Ne 7. «AHanu3 MyTaruii y 1po30(uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Mpaktudeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka ¥ IIporiecc. 3apoKIeHUE CENEKIUU U qJoMmectukanus. Yuenue H. U.
BaBuioBa o 1ieHTpax IpoHCXOXKACHUS 1 MHOT000pa3usl KyIbTYPHBIX pacTeHUi. LleHTpsbI
MIPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, OPO/AA, LITAMM.

CoBpeMeHHBIE METO/IbI CENEKIINA. MacCOBBIN M MHANBUIYaTbHbBINH OTOOPHI B CENCKIIUN
pacTtenuii U KUBOTHBIX. O1leHKa dKcTepbepa. bin3kopoacTBeHHOE CKpelBaHie — MHOPUIMHT.
UYucras nunust. CKpelyBaHue YUCThIX JUHUH. ['eTepo3uc, nwim rubpuaHas cuia.
HepoacreenHnoe ckpemmBanue — ayropuannr. Otnanénnas ruopuan3zanus 1 e€ ycrexu.
NckyccTBeHHBIN MyTareHes 1 NoJIy4eHUEe MOJUIUIONI0B. [J{OCTHKEHHS CEeNEKIIMU PACTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosorus kak orpaciab Npou3BOACTBA. ['eHHAs MHKEHEepUsl. DTarbl CO3AaHUS
pexombunanTHoi JIHK u Tpancrennsix oprann3MoB. Knetounas umxenepus. Kierounsie
KyIbTypbl. MUKPOKJIOHANILHOE pa3MHOKeHUE pacTeHnil. KiionnpoBaHue BEICOKOIPOYKTUBHBIX
CETbCKOXO035HCTBEHHBIX OPTaHM3MOB. DKOJIOTHYECKUE U dTHYecKkue mpodnemsl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Moptpetsr: H. Y. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmure! u cxeMbl: kapTa «L{eHTpbI MPOUCXOXKACHUS U MHOTOOOPa3Hsl KyJIbTYPHBIX
pacteHui», «Ilopoapl fOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUI», «OTnanéHHas
rubpuam3anusny, «Padorsl akagemuka M. @. MBanoBay, «lomumnonausy, «OOBEKTHI
OounorexHonorumy, «KieTounsie KyIbTypsl U KJIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKU TJI0JJ0B U KOPHETIIOA0B AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METO/IBI M TIOCTUXKEHUS CeJIEKIIMY PACTeHUMN U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YY4aCTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arPOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA).

11 knacc

Tema 1. DBoroLIHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUS U €&
MECTO B OMOJIOTHH. BiinsiHIE YBOIIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa 3Bomtonuu. [lameoHTonornueckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JleTonucu, nepexoausie ¢popmbl. broreorpaduueckue: cxoacTBo
U paznuare GayH U HIop MaTEepUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE: CXOJCTBA M Pa3iMyusi 3MOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTApHbIE OpPTraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMUECKUX MMyTeH Y BCEX OpraHM3MOB.

OpomtonmonHas Tteopust Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBuoKyIyie CWJIBI DBOJNIONHMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKECHHE TIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNéHHas HW3MEHYUBOCTb, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJIOKEHHUS.

MuxkposBosmtouus. [Tonmynsiius kak eAMHUIA BUAA U SBOJIOLNH.

JBwxkymme cuiabl (pakTophl) SBOJIONMH BHJOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiiyioHHble BOMHBI HU JApedd renoB. Uzomsauus u
MUTpALIHS.

EcrectBenHblif oTOOp — Hampapisiomuil ¢axtop sBosonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJtonuu. [IpuMepsl pucmocoOaeHui
y opranu3mMoB. ApoMop(h 036l ¥ UIN0-aJANTAIHH.

Bun u BumooOpaszoBanme. Kpurtepum Buuma. OCHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpaduueckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BOMIONUU: (uUIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHas,
napasuienpHas. HeoOpaTuMOCTh SBOIOIIHH.



[IpoucxoxaeHne  OT  HECNEUUAIU3UPOBAHHBIX  MPEIKOB. [Iporpeccupytomias
crienuanu3anus. AfanTuBHas paguaius.

JdemoncTpanum:

[Toptpetsi: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkxens, @. Mromep, A. H. CeBeprios.

Tabmumel u cxeMmbl: «Pa3BuTue oOpraHmueckoro Mupa Ha 3emie», «3apoJbIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBaHHEY,
«EctectBenHbIii  oTOOpP», «MHOrooOpasue COpTOB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIX», «[Honmynsuum, «MyTtanuroHHas M3MEHYUBOCTbHY, «ApoMOp(O3bD»,
«Unnoanantaruuy, «OO0mas aereHepamnus», «JIBrkymme cuibl 3Bomtoiuny, «Kapra-cxema
mapiipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «IIpucnocobieHHOCTD
opranu3mMoBy, «I eorpadudeckoe BuI000pa3zoBaHuE)», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HaOOp IUIOAO0B U
ceMsiH, KosuteKiusi «[IpuMephl 3aIUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOIeNh «OCHOBHBIC
HATPaBIICHUS IBOIIONUNY, 00bEMHAs MoJIenbh «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KosuieKuus «DoOpMbl COXPaHHOCTH HMCKOIAEeMbIX
KUBOTHBIX W pacTeHMil», Moaens anmukanus «llepekpéct XxpomMocomy», BIaKHbIE MpenapaThl
«Pa3BuTne Hacexkomoro», «Pa3BuTue STymku», MukKpompenapar «Jlpozoduna» (HOpMAa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH TEIa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

JlaGopaTtopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe TIpeNCTaBICHHS O 3apOXKACHUM >KU3HU. HayuHble runmoTe3sl BOSHUKHOBEHHS
XKHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMusi. XUMHUYecKas 3BoMonUsA. AOHMOTCHHBI CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMUYECKOU 3BoJONMH. HavanpHbie 3Tambl Ononornyeckoi sBomonuu. ['unoresa PHK-mupa.
®opmMupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIJIETKU. [IepBble KIETKH U UX
sBoMIOIMA. DOPMHUPOBAHUE OCHOBHBIX IPYIII AKUBBIX OPTAHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxeill. Apxelickas u
npotepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuoOabl: KEMOPUHCKHM, OPIOBUKCKHM,
CUJTYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKas 3pa U €€ IepUoAbl: TPHACOBBIN, FOPCKUM, MEIIOBOMU.

Kaiino3olickas apa u €€ nepuo/ipl: ajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBI.

XapakTepucTuKa KJIMMaTa M TeoJIOTMYeCKuX MpoieccoB. OCHOBHBIE 3Tallbl 3BOIOLUHI
pacTUTEIBLHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW W KMBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOLIMST  4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl 3yueHus aHTpornorene3a. CXoAcTBa U pa3indus 4eJ0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHHUE YETIOBEKA.

Jewkymme cunbl  (paktopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUHMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOmecTBeHHBINM 00pa3 )KMU3HHU, U3TOTOBIICHUE OPYAHH TPY/a, MBIIIUICHHE,
peub.



OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YeEIOBEK yMENbIH,
UYenosek mnpsamoxopsammii, YemoBek HeaHaepTalbCckui, YenoBek pasymsbld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpOCTpaHEHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBIIHME pachl: €BPOICOUIHAs (E€Bpas3wiicKas), HETPoO-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHTOJOMAHAA  (a3MaTCKO-aMepuKaHCKas). YepThl
IpUCIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCIOBHSM CYLIECTBOBAHHUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[optpetsl: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOTrO
mupay», «PactutenbHas knerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cHUCTeMa OPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YeJloBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHenmune monu», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKre pach».

O6GopynoBanue: My «lIpoucxoxaeHue yenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
NUTEKaHTpOIa, HeaHJepTallblla, KPOMAaHBOHIIA), CICNKU WM U300pa’keHHs] KaMEHHBIX OpYIHi
NEepBOOBITHOTO YenoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[IpakTuueckast pabora Ne 1. «/3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHUH M KMBOTHBIX B
KOJUIEKLIHASAX .

DKCKypcusi «IBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeIUECKUI MY3€il).

Tema 3. OpranusMsbl U OKpPYKalOIIas cpeaa.

Okojorusi Kak Hayka. 3ajaud M pa3fesibl dKOJIOrMM. MeToasl 3KOJOTMYeCKUX
UCCIEN0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3JylIHas, I[OYBEHHas,
BHYTPUOpPraHU3MEHHAsI.

Okonoruyeckre (axkrtopel. Kimaccudukanus skonoruyeckux (akTopoB: abHOTHUYECKHE,
OMOTHYECKUE U aHTpOIOreHHble. JlelicTBrUEe HKOJIOTMYECKUX (aKTOPOB Ha OpPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIlepaTypa, BJIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennst OpraHu3MoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornuecknue puTMsl.

buotnueckne  ¢akropbl. Bumpl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAXJEOHUYECTBO). AMEHCANM3M, HEHUTpaiM3M. 3HauyeHHE OMOTUYECKHX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUS OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMy/suu. OCHOBHBIE I10KA3aTe€ad IOMYJISALNHU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauusd. JluHamuka
YUCJIIEHHOCTH MOMYJIALMHA U €€ peryssius.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmumpl u cxemsl: kapta «I[Ipupogubie 308 3eMuny, «Cpeasl 0OUTaHUS OPTraHU3MOBY,
«Doronepuoguzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOMYJSLNA
uHy30pun-Typenbkn», «lIumespie nenmy.



JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopnas padota Ne 3. «Mopdornorudeckre 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT
0o0UTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padota Ne 2. «[Toacdér MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01mecTBa H IKOJOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHO3a:  BHJOBasd,
MPOCTpPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-gomuHaHThL. CBsI3M B OMOIIEHO3E.

DKoJIOTHYeCKue cucTeMbl (dKocucteMbl). [loHsiTHE 00 »KOCHCTeMEe M OHOTEOIEeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBHI, pPEIYIECHTHI.
KpyroBopoT BemecTB M NOTOK SHEPruM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TOKa3aTelud JKOCHCTEMBI: Onomacca,
OPOAYKIHMs. OKOJOTUYECKHE NHUpAaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. (CBoMCTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETYIIsiLus, pazButue. CyKieccusl.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WM
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. ¥YpOo3KocucTeMbl. bruonornueckoe u
XO03s5ICTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

Yuenne B. U. Bepuanckoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOT€OXMMHUUYECKHE ITMKIJIBI 3JEMEHTOB (yTiiepojia, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpONOreHHbIE U3MeHeHus B Ouocdepe. ['modanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHMe NpUPOIbl U yenoBedecTBa. CoxpaHeHne GuopazHooOpas3usi Kak OCHOBa
ycroiunBocTu 6uocepsl. OCHOBA pallMOHATIBHOTO YIPaBICHUS MPUPOJHBIMU pecypcaMu U UX
UCTIONIb30BaHue. JloCTHKeHUsT OMOIOTHH U OXpaHa MIPUPOIBI.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobOmecTBay, «llemu mnuTanus», «IKomormueckas mnupamuna», «buochepa u yenoBek»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOIO Jecay, «IDKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOMOTE€HHbIE BO3JEUCTBUS Ha IPUPOIYY,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «l[louBa — BaxHewmias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu mouBy, «I[lapHukoBbIii 3¢ dexTy, «PakTopsl
PaZnoaKTUBHOTO 3arpsi3HeHus Onocgepbl», «Obmas ctpykrypa 6uocdeps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouochepb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopot a3ota B mpUpoIe».

ObopynoBanue: MO/IEb-aNIIINKALUs «Tunnynsle OMOIICHO3BI», repbapmii
«PacturenpHbple  coobmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuu W KOJUIEKIUM PACTeHUH U  IKUBOTHBIX,
MPUHAJICKAIIUE K Pa3HbIM SKOJOTMYECKUM Ipymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
®deneparnyu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3yIbTaTaM OCBOCHHS 00YJaIOIIIMHUCS
POrpaMM CpeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pPE3yJbTaTOB OCBOCHUS IIpeaMeTa «bHoaorus» BbIACIECHBI CIEeYIOIINe
COCTABJISAIOIIME: OCO3HAHUE 00YUAIOIIMMHUCS POCCUMCKOM Ipa)K1aHCKOM MACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAaMOOIIPEICICHUIO, HATMYME MOTHBALIMU K O0yYEHHIO0 OMOJIOTHH,
I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOKIECHUI IMYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEN U
UCTOPUYECKUX TPATULUI pa3BUTHUSI OMOJIOTUYECKOTO 3HAHUSL, TOTOBHOCTh U CIIOCOOHOCTh 00YYaroIIuXCs
PYKOBOJCTBOBATHCSI B CBOEH AESATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, IPUCYIIIMMH CUCTEME
OMOJIOTHYeCcKOro 00pa3oBaHMs, HATMYKE YKOJIOTMYECKOT0 IIPAaBOCO3HAHUS, CHOCOOHOCTH CTaBUTH LIEIH U
CTPOUTH JKU3HEHHBIE IIJIAHBI.

JInaHOCTHBIE pe3ybTaThl OCBOCHUS MpeameTa «bruonorus» 10CTUraoTcs B €IMHCTBE Y4eOHOI U
BOCIMTATEIbHON JESATEIBHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMHM POCCUHCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHMHU U TyXOBHO-HPABCTBEHHBIMU [ICHHOCTSMH, IPUHATHIMH B OOIIECTBE NMPaBUJIaMH U HOPMaMHU
MOBE/ICHUS U CIIOCOOCTBYIOT MpOIlEcCaM CaMOIIO3HAHMSI, CAMOBOCIIUTAHUSI M CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEHN NO3ULMHN JUYHOCTH, TATPUOTHU3MA, YBAKECHHUS K 3AKOHY U ITPABONOPAJIKY, YEJIOBEKY Tpyla U
CTapIeMy MOKOJIEHHIO, B3AUMHOTO YBaXXEHUS, OEPEKHOTO OTHOILEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauLMSAM MHOTOHAIMOHAJIBHOTO HapoAaa Poccuiickon denepaunu, NpUpoOJe U OKPYXKAKOIIEH Cpeae.

JInaHOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOro npeameTa «bronorus» A0KHBI OTpakaTh TOTOBHOCTh
U CIIOCOOHOCTH 00yYaromuXcs PyKOBOICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN JINYHOCTH,
CHCTEMOM IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX YOKACHUH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IIeCTBa, PACHIMPEHHE KU3HEHHOTO OIbITa U OIbITa
JIeATEIbHOCTH B IIPOLIECCE PEAIM3aLl OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIbHOMN 1€ATEIBHOCTH, B TOM
YUCJIE B YAaCTHU:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(OpPMHPOBAHHOCTD T'PAXKJAHCKON MO3UIIUHN 00y4JalonIerocs Kak akTUBHOTO U OTBETCTBEHHOTO 4JIeHA
POCCHICKOTO OOIIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOMOPSIIKA;

TOTOBHOCTb K COBMECTHOU TBOPUYECKOM 1€ATEIHHOCTH MPHU CO3/IaHUN YUEOHBIX MPOCKTOB, PELLICHUU
y4eOHBIX U MO3HABATEIbHBIX 33]a4, BHIIIOJTHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIATh COOCTBEHHYIO TTO3UIIMIO IO OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM KU3HU
1 OOBICHSITH €€;

YMEHHE YUYUTHIBATh B CBOUX JACUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JTIOACH C
pa3HbIMU YOKACHUSMHU, KYIbTYPHBIMU IIECHHOCTSMH M COLIUATBHBIM MOJIOKECHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHSI YU€OHBIX, ITO3HABATEIbHBIX U
HCCJIEIOBATENIbCKUX 3a/au, YBAKUTEIBHOTO OTHOIIECHUS K MHEHHUIO OMIMOHEHTOB NMPHU 00CYXACHUH CITOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUNCKOM Ipa)K1aHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K CBOEMY
Hapoady, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoM, ropaocTH 3a cBOMl Kpai, cBoro PoauHy, CBOM A3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOLIEHHUE K PUPOJHOMY HACIEANIO U TaMATHUKAM IIPUPOJIbI, TOCTHXKEHUAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUNMCKHUX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
MOHMMAaHHUS 3HaYEHUsI OMOJIOTMH B MO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CIIYXEeHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro
cyne0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYyAylIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEINSAM, CO3AHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O NMPUHATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TpaAULIUAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
CTOpTa, TpyJa, OOIIECTBEHHBIX OTHOILICHHIA;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBHS KUBOW IMPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMJICHHE MPOSIBIATh KaueCTBa
TBOPYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, GOpMUPOBAHMSA KYJbTYPHI 310POBbSI H IMOLOHATBHOIO
Os1aromostyqusi:

MOHUMaHHWE W pealln3alius 3I0pPOBOro U 0€30I11acHOr0 00pasa KU3HU (310pOBOE MUTAHUE, COOJIOICHNE
TUTHUEHUYECKUX MPaBUJI U HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA, PETYspHas puandeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (DPM3UYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHNE EHHOCTU MPaBUJI MHAWBHUIYaJIbLHOTO U KOJUIEKTUBHOTO 0€30MacHOro MOBEICHUS B
CUTYyalUAX, YTPOXKAIOIUX 300POBbIO U JKU3HU JIIOACH;

OCO3HAHME MOCIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHNUS alIKOT0JIs, HAPKOTHUKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIILHO BBIITOJIHATH TAKYIO JESTEIbHOCTD;

MHTEPEC K pa3IMuHbIM chepam npodeccuoHaNbHON ASSITENFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymyiei npodecCcuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KHU3HH;

7) 3KOJI0THYECKOT0 BOCIIMTAHMS



HKOJIOTHYECKH 11eJIECO00pa3HOEe OTHOIICHUE K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHMS;

MOBBILICHHE YPOBHS AKOJIOTMYECKOM KYIbTYphl: IPHOOPETEHUE OMbITA MNIAHUPOBAHUS TOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCIEACTBHIM JIJIsl OKpY KoLl cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U IyTel UX PeUIeHHUs;

CIOCOOHOCTH MCIIOJIB30BAaTh MIPHOOpPETaeMble IPU U3yYSHUN OMOJIOTUH 3HAHUS U YMEHUS TIPU
pelieHny mpobieM, CBA3aHHBIX C PallMOHATBHBIM PUPOOIOJIb30BaHUEM (COOIIIOIEHNE TTPABUIT TOBEICHUS
B IIPUPO/Ie, HAMPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHS B SKOCUCTEMAX, OXPaHy BUI0B, IKOCHCTEM,
ounochepsi);

AKTUBHOE HENPUATHUE IEUCTBUM, IPUHOCSIIMNX BPEA OKPYKAOLIEN TIPUPOAHOMN Cpesie, YMEHUE
MIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHUECKHE OCIEACTBHSI IPEANPUHUMAEMBIX 1EHCTBUN U
peoTBpallaTh UX;

HAJIMYHME PA3BUTOTO SKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTMYECKON KYIbTYpPBI, OIbITA IEATEIbHOCTH
HKOJIOTUYECKOM HANPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MU B MIO3HABATENIbHONW, KOMMYHHUKATHBHOM
U COLMAJIbHON MPAKTHKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKON JESATEIbHOCTH SKOJIOTHUECKOM
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
0O0IIeCTBEHHOM MPAKTHUKH, OCHOBAHHOT'O Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBOI M YUTATEIBCKOM KYJIbTYpBI KaK CPEJCTBA B3AUMOACUCTBUS MEXKIY
JIOJIbMU U TTO3HAHUS MUPA;

NOHUMaHHe creunUKU OUOJIOTUHU KaK HAYKH, OCO3HAHUS €€ posid B POPMHUPOBAHUY PALTIOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3/IaHUH 1IEJIOCTHOTO MPEJCTaBIECHUs 00 OKPYXAIOIIeM MUPE KaK O €AUHCTBE
MPUPOJIBI, YEJIOBEKA U OOIIEeCTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U pElIeHUH MTPOoOIeM
COXpaHEHHsI TPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 3HAYMMOCTH OMOJIOTUH JJISi COBPEMEHHOM [IMBUIIM3AIMH: 00ECTIeYeHUSI HOBOTO
YPOBHS Pa3BUTHUSI MEIULIMHBI, CO3JJaHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOTUM, CTIOCOOHBIX pPellaTh PeCypCHBIE
po0JIeMbl pa3BUTHSI YEJIOBEUECTBA, OMCKA ITYTEH BBIX0/1a U3 TNI00AIbHBIX SKOJOTHYECKUX MPOOIIeM U
o0ecrieyeHns nepexoa K ycTOMYMBOMY pa3BUTHIO, PAllMOHAIEHOMY HMCIOJIB30BAHUIO IPUPOIHBIX PECYPCOB
¥ (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJOTHYECKUX 3HAHUHN B LENSIX MOBBIIICHUS 001IeH KyIbTYypHI,
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (QYHKIIMOHAIBHON TPAMOTHOCTH 00Yy4aroIuxcs,
dbopMupyeMoii pu U3ydeHUH OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOOB NIO3HAHUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
HCIIOJIb30BATh MOJy4yaeMble 3HAHUS [Tl aHaJIN3a U OObSICHEHHUS SIBICHUI OKPY’KaIOIEro Mupa u
MPOUCXOSAIINX B HEM U3MEHEHU, yMEHUE JieflaTh 000CHOBAaHHBIE 3aKII0YEHHSI Ha OCHOBE HayYHBIX ()aKTOB
Y UMEIOLINXCS IAaHHBIX C IIeIbI0 TOJTY4YEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIIHHO MCII0JIb30BaTh OMOJIOIMYECKIE 3HAHUS JUUIsl pEICHHs TPOoOJIeM B
pEeabHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHHE [IEHHOCTU HayYHOMU JesITeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JeSTEIbHOCTh MHAUBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO TIpeaMeTa «bUoNIoTHs BKIIOYAIOT: 3HAYUMBIC
JU1s1 GOPMHUPOBAHUSI MUPOBO33PEHUS 00YJAIOIINXCS MEKIUCIUTUIMHAPHBIC (MEXKITPEAMETHBIC)
oOlieHayYHbI€ TIOHATHS, OTPAXKAIOILIKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEIU(PUKY METO/I0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBECHHBIX HayKax (BEIIECTBO, YHEPTHs, SIBICHUE, MPOIIECC, CUCTEMA,
HAy4YHBINA (DaKT, IPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIIeIOBaHIE, HAOIIOICHNE,
U3MEepeHHe, SKCIIEPUMEHT U APYTUX ), YHUBEpCAIbHbIE YueOHbIe IeHCTBUS (TI03HABATENbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIC), oOecrieunBaroniie ¢opMupoBanue GyHKIIMOHATIBLHON IPaMOTHOCTH 1
COLIMATTLHOM KOMITETEHITHH 00YJarOIIUXCSl, CIIOCOOHOCTh 00YJArOIIUXCS UCTIOIh30BaTh OCBOCHHBIC
MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHYCCKUE 3HAHUS ¥ YHUBEPCaIbHbIC yueOHbIC ACHCTBHS B
MMO3HABATEJIbHON M COIMAIbHON MPAKTHUKE.

MetanpeameTHbIE pe3ynbTaThl OCBOCHHS MPOTrPaMMbl CPETHEr0 OOIIET0 00pa30BaHUS JOJIKHBI
OTpaXkaTh:

OBiajeHne YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYIUPOBAThH U aKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BATh TIPU OCBOCHUHY 3HAHWN MPUEMBI IOTHYECKOTO MBIIIIJICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHSI, KJIacCU(PUKALIUU, OOOOIICHHS ), PACKPHIBATH CMBICIT OMOJIOTUYECKUX MOHATHHA (BBIICIATH HX
XapaKTepHbIEC MPU3HAKU, YCTAaHABIUBATH CBSI3U C IPYTUMU MOHATUAMU);

OTIpEeAeNATh LENH JeSTeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTD
PE3YNBTATHI IEATEIBHOCTH C MTOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS ISl O0bsICHEHUS (DAKTOB U SBIICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PacCyKICHUS (MHIYKTUBHBIC, I€TYKTUBHBIC, IO aHATIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBIICHUSAX, (POPMYITHPOBATH BBIBOJBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICTbHBIE CPECTBA JIJIs PECTABICHUS CYIIECTBEHHBIX CBSI3eH U OTHOIICHUN B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTHBOPEUUN PA3HOTO POJIA, BHISBICHHBIX B PA3IMYHBIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3pabatrbIBaTh IJIaH pelIeHus MpoOIeMbl ¢ YIETOM aHalIM3a UMEIOIIUXCSl MaTePUATIbHBIX U
HEMaTepUaTbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3Y/IHTATOB IEJISIM, OIICHUBATH
PHUCKHU MOCIEACTBHUM NeSTEbHOCTH;

KOOPJMHHUPOBATH U BBIOIHATH PA0OTY B YCIOBUAX PEATLHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHUS:

BJIa/IETh HaBbIKaMH y4eOHO-HCCIE0BATENbCKOM U MTPOEKTHOM 1eATeIbHOCTH, HaBBIKAMU Pa3pelIeHUs
po0JieM, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY METOJIOB PEIICHHSI MPAKTUISCKUX
3a/1a4, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHMS;

UCIIOJIb30BaTh PA3IMYHBIC BUBI ACSITEILHOCTH IO MOTYYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETaIUH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YUCJIE IPU CO3JaHUH YU€OHBIX U
COLIMAJIbHBIX TIPOEKTOB;



(opMHpOBATH HAYYHBIM TUI MBIIUICHHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATUSIMH
U METOJIaMH;

CTaBHUTh U POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CUTYaIIHsX;

BBISBIISITH IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 33]auy, BBIIBUTaTh TUIIOTE3Y €€
pelIeHus], HaXOAUTh apI'YMEHTHI JUIs J0Ka3aTelbCTBA CBOMX YTBEP)KICHUM, 331aBaTh MapaMeTphl U
KPUTEPHH PEUICHHUS;

aHAJTM3UPOBATH MOJTYYCHHBIE B XOJIC PEIICHHS 3a]1a91 Pe3yJIbTaThl, KPUTHYECKU OLEHHBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISTH IIEJICHANIPABIICHHBIH ITOMCK ITEPEHOCA CPEICTB U CIIOCOOOB JICHCTBHUS B
po)eCCHOHABHYIO CPENy;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UCH, PEIJIaraTh OPUTHHAIBHBIC MTOIXOIbI M PEIICHHSI, CTABUTH TPOOIEMBI U
3aJ1auu, JOITYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WH(POpMaLUH (TeKcTe y4eOHOTro ocoOusi, HayYHO-
HOMYJISIPHOM TUTEparype, OMOIOTHYECKUX CIOBapsAX M CIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WHTepHeTe), aHATM3UPOBaTh HH()OPMAIMIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHHS, KPUTUICCKH
OILICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

(opMynHpOBaTh 3aIPOCH] U TPUMEHATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpE OMOJIOTHYECKON
uH(pOopMaIuK, HEOOXOAUMO JIJIsl BBIMIOTHEHUS YIeOHBIX 3a7a4;

proOpeTaTh OMBIT MCIIOJIF30BaHMS HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIBHYIO (hOpMY MPEICTaBICHHs OMOJI0rHYecKor HHPOpMALUU
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCTIOJIB30BaTh HAYYHBIN SI3BIK B KQUECTBE CPEICTBA MPH paboTe ¢ OMOJIOTHYeCKOr HHPOpMaLIneH:
MPUMEHATh XUMUYECKHE, (U3NIECKHUE U MaTEeMaTUUECKHE 3HAaKH M CHMBOJIBI, pOpMYJIbl, aO0OpeBHUaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH;

BJIJICTh HAaBBIKAMU PACMO3HABAHUS U 3aIUTHI HH(pOpMaIu, HHPOPMALMOHHOHN 6€301MacHOCTH
JMYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) o6menmne:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX c(hepax >KU3HU, aKTUBHO y4aCTBOBATh B TUAJIOTE MITH
JMICKYCCHH TI0 CYIIIECTBY O0CYXIaeMOM TeMbI (yMEHHUE 3a/1aBaTh BOIPOCHI, BRICKA3bIBATh CYXKICHUS
OTHOCHTEJIBHO BBITIOJTHEHUS TIPEIaracMoi 3a/1a4u, yIYUTHIBATh HHTEPECHl M COTIIACOBAHHOCTD MO3UIIHNA
JPYTrUX YYaCTHUKOB AMAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOAJIbHbIE CPEACTBA OOIICHNUS, TOHMMATh 3HAaY€HUE COLMATbHBIX 3HAKOB,
NPENOCHIIIOK BOBHUKHOBEHUST KOH(DIUKTHBIX CUTYAIHA, YMETh CMATYATh KOH(DIMKTHI M BECTH ITEPETOBOPHI,

BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIIEHHSI ¥ B3aUMOJICHCTBHUS, TOHUMATh HAMEPESHHUS APYTUX
JIO/IeH, IPOSIBIIATH YBOXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU hopme GpopMynupoBaTh
CBOU BO3PAXKCHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.



2) cOBMECTHAs 1eSITeJIbHOCTh:

MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON W UHIUBUIYATHHON paOOTHI MPU PEIICHUN
OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUSI TPYIIIIOBBIX (OpM
B3aUMOJICHCTBUS TP PEUICHUN yueOHOM 3a1a4H;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4ETOM OOIINX MHTEPECOB U BO3MOKHOCTEH
KaXXJIOTO WIEHA KOJIJICKTHUBA;

MPUHUMATD L[ETH COBMECTHOMU JESITeIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS MO €&
JOCTHKEHUIO: COCTABIIATH IJIaH ACUCTBUMN, paclpeleisITh PO C Y4ETOM MHEHHM y4aCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KAXKJOTO YYaCTHUKA KOMaHbl B OOIIHI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MMO3UILIMU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MIOBEICHUE B PA3JINYHBIX CUTYaLUsIX, IPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJIOTHYECKHUE 3HAHMUS JIJISl BBISIBIICHUS TIPOOJIEM M UX PEUICHHS B )KU3HCHHBIX U
y4eOHBIX CUTYAIHIX;

BbIOMpaTh HA OCHOBE OMOJOTHYECKUX 3HAHUU 1I€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JICHCTBUSX
U TIOCTYTIKAaX [0 OTHOLIEHUIO K KUBOU MPUPOJE, CBOEMY 3JOPOBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATEIIbHYIO NESATEIbHOCTD, BISIBIATH MPOOIEMBI, CTABUTH U
(dopMynHupoBaTh COOCTBEHHBIE 3374l B 00PA30BATENbHOM NEATETBHOCTH U )KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH pelIeHHsI MPoOIeMbl C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAIIHUsIM;

pacuMpsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO ITMPOKON SPYIUIIMH B PA3HBIX 00JIACTIX 3HAHUM,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LESAM;

BJIaJICTh HaBbIKAMU MTO3HABATEIBHOM peIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YNIbTaTOB M OCHOBAHMM, HCIIOIB30BATh NPUEMBI peIeKCUU TSl OLIEHKH
CUTYyalluu, BBIOOpA BEPHOT'O PELICHMUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTAaTOB JACSITEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

NPUHUMATH ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3E PE3YyIbTAaTOB JACSITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.



INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OcBoeHUs MporpaMMbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIIOUYAIOT
cnenuduyeckue s yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U CIOCOObI IEHCTBUH TIO
OCBOEHUIO, MHTEPIIPETALNU U Pe0Opa30BaHUIO 3HAHUH, BUBI I€ATEIHLHOCTH IO MOJIyYEHUIO HOBOTO
3HAHUS U TPUMEHEHUIO 3HAHHIA B PA3IMYHBIX YUCOHBIX CUTYAIHSIX, @ TAK)KE B PEATbHBIX )KH3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C OMonorueil. B mporpamme nmpeaMeTHbIe pe3yabTaThl MPECTABICHBI 110 TOAaM
00yJeHUsI.

[IpeameTHBIC pe3yIbTaThl OCBOEHUS yaeOHOTO IpeameTa «buosorusi» ¢ 10 knacce TOTKHBI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHHUS, O
BKJIaJIC POCCUMCKUX M 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (YHKIIMOHATBLHON
TPaMOTHOCTH YeJIOBEKa JIJIsl peICHMsI )KU3HCHHBIX 33]1aY;

YMEHHE PaCKPhIBATh COJIEPKaHNE OMOIOTHYECKIX TEPMUHOB U IMOHSTHI: )KU3Hb, KIIETKA, OPTaHU3M,
MeTabos3M (0OMEH BEIIEeCTB U MPEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOperyJIsius), ypOBHEBas
OpraHM3aIMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHUNBOCTbD,
POCT U pa3BUTHE;

YMEHHE U3JIaraTh OMOIIOTHYECKUE TeOpUHr (KIETOYHAS, XPOMOCOMHAsI, MyTal[HOHHAs, IICHTPaTbHAS
JIOTMa MOJICKYJsIpHOU Omostoruw ), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[IEHTpaX MHOT000pa3us U MPOUCXOKACHHS KyIbTYpHBIX pacteHuii H. 1. BaBunora), onpenensats rpaHUIlbI
WX PUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHE BIAJeTh METOIaMU HAyYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOICHUE U OTIMCAHUE KUBBIX
CHUCTEM, IIPOLIECCOB U ABJIEHUH, OPTaHU3alKs U IPOBEACHUE OMOIOTHYECKOTO SKCIIEPUMEHTA, BBIIBIKEHNE
TUIOTE3bl, BHIABICHUE 3aBUCUMOCTH MKy UCCIEAyEeMbIMH BETUYMHAMHU, OOBICHEHUE MOTYYSHHBIX
PE3yNIbTAaTOB, UCIIOIH30BAHHBIX HAYYHBIX MMOHATHIA, TCOPUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA
OCHOBaHUU TIOJyYEHHBIX PE3YIIbTATOB;

YMEHHE BBIACIATH CYIECTBEHHbIE TPU3HAKU BUPYCOB, KJIIETOK IPOKAPUOT U IYKAPHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MPEBpAICHHSI SHEPTUU B KIIETKE, OTOCHHTE32, IIIACTUYECKOTO U SHEPTeTHIeCKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJOTBOPCHHSI, PA3MHOKEHU S, MHAUBHIYaILHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOJTyUYSHHbIE 3HAHUS I 00BSICHEHUS] OMOJIOTMYECKUX MPOLIECCOB U SIBICHUM, AJIs
MPUHSITHS TPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 0OecrieueHus: 0€30MacHOCTH CBOETO
3JI0POBbS U 3[TOPOBBSI OKPYKAIOIIUX JIFOJIeH, COOJIIOIEHUS HOPM TPAMOTHOTO TMOBEJICHUS B OKPYKarOIIei
PUPOHON cpesie, MOHNMaHUEe HE0OXOIUMOCTH UCTIONB30BaHUS JOCTH)KCHUN COBPEMEHHOUW OMOJIOTUU U
OMOTEXHOJIOTHH JIJIs1 palliOHAILHOTO MPUPOAOIIOJIb30BAHMUS;

YMEHHE pelIaTh JJIeMEHTapHbIE TeHETHUECKHE 3a/1a4l Ha MOHO- M TUTHOPHUIHOE CKpEUIMBaHUE,
CIIETUICHHOE HACJIeIOBAHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS JJIs TPEICKa3aHus
HACJICIOBAHMSI IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIIOIHATH Ja00paTOpHbIE U MPAaKTHYECKUE paboThl, COOII0AATH paBUIIa IIpU padboTe ¢
y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIHIO OMOIOTHYECKOTO COACPKAHMS,
BKITIOYAIOITYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UICTOYHUKOB (CpeICcTBa MACCOBOM MH(pOpMAIIUH,



HAYYHO-TIOMYJISIPHBIC MaTE€PHAJIbl), STHUECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHNIN B OMOJIOTHH,
MCOUIINHE, 6I/IOT€XHO.HOI‘I/II/I;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIC U YCTHBIE COOOIICHUS, 0000111ast OMOIOTHIECKYIO
UH(POPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIh30BATh MOHSATHIHBIN amnmapar OMOJIOTHH.

IIpoBepsieMble TpeOGOBaHMSI K pe3y/abTAaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl
(10 kaacc)

Kon
MIPOBEPSIEMOTO
pe3ynbrara

[TpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOSHUS OCHOBHOM
o0pazoBaTeIbHOM MPOrPaMMBbI CPETHETO 00IIeTro 00pa3oBaHUS

1

ChopMupOBaHHOCTh 3HAHWKH O MECTE€ M PONU OWOJOTMH B CHUCTEME HAYYHOT'O
3HAaHUS E€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa M HAay4HOTO MHPOBO33PEHHS; O BKJAJIE POCCHUICKHX U
3apyOeXHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OHONOTMH; (YHKIHMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JUIS PEIICHHs XM3HEHHBIX 3a71a4

YMeHnue PACKpPBIBATh COACPIKAHUC 6HOJ’IOFI/I‘IGCKI/IX TCPMUHOB U HOHSATHI: KH3Hb,
KJIETKa, OpraHu3M; MeTa0oym3M (0OMEH BEIIeCTB W TNPEBpAIECHUE SHEPIHH),
romMeocras (caMmoperyisiiusi), YypOBHEBas OpraHM3alus O KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHHE (PETPOIYKIINs), HACICICTBEHHOCTh, H3MEHYHBOCTD, POCT
U pa3BUTHUE

YMmeHne wu3naraTb  OMOJIOTMYECKHME  TEOpUM  (KJIETOYHAs, XPOMOCOMHas,
MyTtaruonHas ), 3akonbl (I. Menaens, T. Moprana, H.1. Basuioa) u yuenus (o
LEHTpax MHOrooOpasusi W TPOUCXOXKICHUS KYIbTYpHBIX pactenuit H.M.
BaBmiioBa), omnpenenaTs IpaHULbl UX NPUMEHUMOCTH K >KHBBIM CUCTEMaM




YMeHre BiaJeTh METOJIaMU HAydyHOTO IO3HAHWS B OWoJoTMM (HaOMOIeHUE |
OIIMCaHHUC KHMBBIX CHUCTCM, HpOI_[eCCOB n HBHGHHﬁ; OpFaHI/I3aI_II/I$I n HpOBeI[GHI/Ie
OHMOJIOTUYECKOTO  JKCIICPUMEHTA,  BBIIBH)KCHHE  THIIOTE3bI,  BBISBIICHUC
3aBUCUMOCTHU Men(;[y I/ICCJ'IG,Z[yeMBIMI/I BCIIMYHWHAMU, OG’L}ICHGHHG HOHy‘IGHHBIX
Pe3yJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX ITOHSATHH, TCOPUH M 3aKOHOB; YMCHHE
JcJIaTb BbIBOJAbBI HA OCHOBAHUU HOHy‘IGHHBIX pe3yJ'II>TaTOB)

YMeHue BBIIENATh CYLIECTBEHHBIE IPU3HAKM BUPYCOB, KIIETOK IPOKAPUOT U
OYKapuoT, OJHOKJICTOYHBIX KW MHOTOKJICTOYHBIX OpPTraHU3MOB, OCO6€HHOCTI/I
MIPOIIECCOB OOMEHA BEIISCTB W IPEBPAICHUS SHEPrUM B KJETKe, (POTOCHHTE3a,
TUTACTHYECKOTO M DHEPreTHYeCKOro OOMeHa, XEMOCHHTE3a, MHUTO3a, Meilo03a,
OIUIOJIOTBOPCHHUS, PA3MHOXKCHUS, HWHIAMBHIYATbHOTO pA3BUTHS  OpraHH3Ma
(oHTOTEHE3)

YMeHne NpUMEHATh IMOJIyYeHHbIe 3HAHUS JUIsl OOBSCHEHHS OHOIIOTMYECKHX
MPOIIECCOB U SIBJICHUM, ISl MPUHITUS MPAKTUUYECKUX PEIICHHI B MOBCEIHEBHOM
KU3HU B IeNsIX oOecreyeHus OE30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKpYXKalOIIMX JIIOJEH, COOII0AeHUS HOPM TpaMOTHOTO TIOBEJCHUA B
OKpYKaloIlel MPUPOJHON Cpefe; MOHUMAaHWE HEOOXOAUMOCTH HCIOIh30BAHUS
JTOCTH)KEHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJOTUW JUIsl PalliOHAIBHOTO
IIPUPOAOIIOJIB30BAHU

Vmenne peuiaTh 3JIEMCHTAPHBIC I'CHCTUYCCKUC 3aJa4Y HAa MOHO- U I[I/IFI/I6pI/II[HOG
CKpCIIMBAHUEC, CLCINNICHHOC HACJICIOBAHHUE, COCTABIIATH CXCMBI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHus JIA NPCACKA3aHUd HACIICAOBAHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBIOJHATH J1a00paTOpHBIE M MpPaKTHUECKHe paboThl, coOM0aTh
npaBuJa Mpu padoTe ¢ yaeOHBIM U 1a00paTOpHBIM 000PYIOBAaHHUEM

YMeHne  KpUTHYECKM  OLEHMBATh W HUHTEPIPETUPOBATh  HHYOPMAIUIO
OMOJIOTUYECKOTO  COJEpIKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHUS W3
pasnuuHbiX ucTouyHUKOB (CMMU, HaydHO-TIOMYJSipHBIE MaTEpHAalIbl); STHYECKHE
ACIICKThI COBPCMCHHBIX I/ICC.HG,Z[OBaHI/Iﬁ B 6I/IO.HOFI/II/I, MCIUIIUHE, 6I/IOTGXHO.HOI‘I/II/I

10

YMeHne co3gaBaTh COOCTBEHHBIE MHUCBMEHHBIE W YCTHBIE COOOIIEHUs, 00oO0Ias
6HOJIOI‘I/I‘-I€CKyIO I/IH(l)OpMaI_II/IIO n3 HCCKOJIbBKUX HCTOYHHUKOB, l"paMOTHO
WCIIOJIb30BaTh MOHATHIHBIN anmapaTt OUOJIOTHI

IIpoBepsiemble d1eMenTsI conepxkanus (10 kiacc)

Kon

[IpoBepsiemMblii 2IIEMEHT COAECPKAHUS




buosnorus kak Hayka

11

Buonorust - Hayka o >kuBoW mnpupoae. Pomp Ouonormu B ¢GOpMUPOBAHUHU
COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CrucTemMa OMOJIOrHYECKHX HayK

1.2

Meronsl TIO3HAHUS JKMBOW TpHUpPOAsl  (HAOMIOACHWE, HKCIEPUMEHT, OIMCaHUE,
H3MepeHHe, KiIacCHu(pUKals, MOJCIMPOBAHUE, CTATUCTUYECKAass 00paboTKa JTaHHBIX )

JKuBble cucTeMBI B BX opraHu3anus

2.1

JKuBbie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owuosiornu. CBOMCTBa
O6uocucTeM U UX pazHooOpazue

2.2

YpoBHH OpraHuzanuu OWOCHUCTEM: MOJEKYISIPHO-TEHETHYECKUH, KIIETOYHBIH,
OpTraHU3MEHHBIH, TOMYJISAIMOHHO-BUI0BOM, YKOCUCTEMHBIH, OMoC(epHbIit

XUMHUYECKHI COCTaB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUN COCTaB KJIETKH. XUMHUYECKUE 3JIEMEHTEI: MAaKpO3JIIEMEHTBHI,
MHUKpPO3JIeMEeHTBl. Bojma u MuHepanbHble BemiecTBa. DyHKIMU BOAbI U MHUHEPAIBHBIX
BelecTB B KieTke. [lomnep:kanue ocMoTHyecKoro 0anaHca

3.2

benkun. CoctaB u cTpoeHune OelkOB. AMUHOKHCIOTBI - MOHOMEpHI  OEJKOB.
He3zameHnMble U 3aMEHUMBIE aMHHOKUCIOTBL. AMMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U UYETBEPTHUHAs
CTpYKTypa). XUMHUECKHE CBOMCTBa OenkoB. buomormueckue (yHKIHUU GEIKOB.
®depmeHTHl - OWoJornyeckue Karamuzartopbl. CTpoeHue (epMeHTa: aKTHBHBIA ILIEHTD,
cyocrpatHas cnemupuunocts. Kodepmentsl. Butamunbl. OTiauuuss ¢QepMEHTOB OT
HEOPraHWYEeCKHUX KaTaIn3aTopoB

3.3

VYraeBompl: MoHoOcaxapuabl (TJOKO3a, pubo3a W Ae30KCHUpHU003a), JauUcCaXapubl
(caxapoza, JlakTo3a) W  ToJMcaxapuabl  (Kpaxmay, —TJMKOTeH,  IEJUTI0JI03a).
Buonornueckue GyHKINU yrIIeBOJIOB.

Jlunuaer: Tpurmuuepuabl, crepouasl, Qocdomunuasl. ['mapobunsHO- THAPODGOOHBIC
cBoiictBa. buonormueckue ¢yHkinuun nununoB. CpaBHEHHE YIJIIEBOAOB, OCIKOB H
JIMIHAIOB KaK ICTOYHUKOB DHEPTUU

3.4

Hyxneunoseie kucnotsl: JJHK u PHK. Hykneotubsl - MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkmuun JIHK. Crpoenne un dynkuun PHK. AT®: crpoenuwe u

byHKIAH

3.5

HuTonorus - Hayka o kinetke. Kiierounas Teopusi. MeToap! M3y4eHHsI KJIETOK

3.6

Knerka kak menoctHas xwuBas cucrema. OOmmMe NpPU3HAKK KIETOK: 3aMKHYyTas
HapyxHass MemOpana, monekynsl JIHK kak reHermueckwii ammapar, cucTeMa CHHTE3a
Oenka




3.7 Tunel KJIETOK: JyKapuOTHYeCKas M mpokapuotnueckas. OcCoOEHHOCTH CTPOEHUS
IIPOKAPUOTHYECKOMN KJIETKH. Knerounas CTCHKA OaKTepuil. Crpoenue
JYKapUOTHYEeCKOW KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIBHOM, XUBOTHOW W TPUOHOMU
KIIETKH

3.8 [ToBepXHOCTHBIE CTPYKTYpHl KJIETOK - KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, UX (PyHKUUH.
[TnazmaTudeckass MmemOpaHa, ee cBoiicTBa M GyHKIMU. lluTomasma m ee OpraHoubI.
OpHoMeMOpaHHBIE OpPraHOWIBl KJIETKH: SHAomuazMatmueckas cerh (DIIC), ammapar
Fompmxu, nm3ocombl. [lomyaBTOHOMHBIE — OpPraHOUABI  KIETKU:  MHUTOXOHJIPHH,
mnactuapl.  [IpoucxoxkaeHne  MUTOXOHAPUA WM IUIACTUA.  Buasl  miactun.
HememOpanuble opraHoujpl KJI€TKH: pPHOOCOMBI, KJIETOYHBIA LEHTP, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOMOB KIETKU. BKitoueHus

3.9 Snpo - perymsaropHbiii 1eHTp KieTku. CTpoeHWe sapa: sjaepHas 000J0uKa,
KapHoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10 |TpaHcmopT BEmIECTB B KJIETKE

4 KusnenearenbHOCTh KIIETKHA

4.1 OOMeH BemecTB, WIM MeTa0omu3M. ACCHUMHISAIMS (TNIACTUYECKH OOMEH) |
TUCCUMUJIIAIUS  (DHEPTETHYECKH OO0MEH) - JBE CTOPOHBI EIMHOTO TIpoliecca
merabonm3ma. Tumbel oOMeHa BemIecTB: aBTOTPO(HBIA U rerepoTpodHbii. Pomb
(dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILEHUH SHEPTUH B KIIETKE

4.2 ®orocunrte3. CperoBas u TeMHOBass (a3pl (oTocuHTe3a. Peakiuu QorocuHTesa.
OddextuBHOCT, PoTOocHHTe3a. 3HaueHWe (OTOCHHTE3a MJisi JKU3HM Ha 3emie.
Bnusiaue ycnoBuit cpeabl Ha POTOCHHTE3 U CIOCOOBI MOBBIIMIEHUS! €r0 MPOTyKTUBHOCTH
Y KyJIbTYPHBIX PAaCTCHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UpyIomue OakTepuu. 3HaAUCHHWE XEMOCHHTE3a JUIsl JKU3HM Ha
3emuiie

4.3 DHepreTuuecknuii oOMeH B  KJIeTKe. PacmienieHue BEMIeCTB, BBIJCICHHE U
AaKKyMYJIMpPOBaHHE SHEPruM B KIETKE. DTambl 3HEPreTHYeckoro oobmeHa. [ nmkonus.
bpoxxenne u ero Buabl. KucinopogHoe OKUCIEHHE, WM KJIETOYHOE JbIXaHUE.
D¢ hEeKTUBHOCTD YHEPTETUIECKOT0 0OMEHa

4.4 Peakuuu wmarpuunoro cuHTe3a. ['enermueckas wuHopmanus u JIHK. Peanuzarus
reHeTH4YecKo uH(opManmuu B KiIeTKe. [ eHeTHUecKMii KOA M ero CBOICTBa.
Tpanckpunmmst - wmarpuunblid  cuHTe3 PHK. Tpancnmsums - OuocuHTes Oenka.
Konuposanue amuHokucnot. Poib pubocom B OnocunTese Genka

4.5 Hexnerounsie ¢opmbl ku3HHM - Bupychl. Hctopust otkpbiTus BupycoB (J.U.
WBanoBckuii). OcoOeHHOCTH CTPOEHUSA U KU3HEIEATEIbHOCTU BHUPYCOB.

Bakrepuodarn. bonesnu pacTeHMii, JKMUBOTHBIX W YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMHU.
Bupyc ummynomedunura yenoBeka (BUY) - Bo3oymurens CIIM[la. Ilpodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUI




PazMHoOXeHHe U MHIMBUyalbHOE pa3BUTHE OPTaHU3MOB

5.1

Knerounprii nmki, wid >KU3HEHHBIH IWKN KieTku. HWHTepdaza U MHUTO3.
[Ipoueccrl, mpotekaromme B uHTEepdase. Perumkainus - peakiuss MaTpUIHOTO
cuateza JIHK. Crpoenme xpomocoM. XpoMOCOMHBIA HAOOp - KapUOTHIL.
JIMIaouaHbld W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMaTHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOXKEHUS W  HWHAWBUIYAJIBHOTO Pa3BUTHUSA
OPraHu3MOB.

Henenue knerkn - muto3. Cragum murtosa. [lpoueccel, mpoucxonsiiye Ha
Pa3HbIX CTAIUAX MUTO3a. BUOJOrHYECKUI CMBICII MUTO3a

5.2

@opMbl Pa3MHOXKEHHUS OpPraHUM3MOB: Oecrosioe M MoyioBoe. Buawl Gecrionoro
pa3MHOXEHHMsSI: JIeJIeHHE HaJBO€, IOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPTraHU3MOB, €T0 3HAYEHUE ISl CEIEKIINU

5.3

[TonoBoe pa3MHOXKeHHUE, ero OTIANYHS OT OECTIONOro.

Meito3. Cragun Meiosza. [lpoueccel, HpoucxXopasiye Ha CTagusX Mekosa.
IToBenenne xpomocoM B Mmero3e. Kpoccunrosep. buonornueckuii cmbici U
3HaYEHUE Meno3a

5.4

["ameTorenes - mpoiecc 00Opa30BaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
KCIJIC3bl. CCMCHHUMKHU U AWMYHUKH. O6pa303aHHe " Ppa3BUTHUC IMOJIOBBIX KJICTOK -
rameT (criepmMaTo30u, SUIEKIIETKAa) - criepMaToreHe3 u ooreHes. OcoOeHHOCTH
CTpOEHMS AULEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes

5.5

NunuBuayansHoe — pa3BuTHe  (OHTOTE€HE3).  OMOpHOHAIbHOE  Pa3BHUTHE
(amOpuorenes). Dranbl SMOPHOHATIBLHOTO Pa3BUTHS Y TMO3BOHOYHBIX YKHBOTHBIX:
npobiieHne, TacTpyisius, opranorenes. I[loctamOpuonansHOe pa3BUTHE. THITBI
MOCTAIMOPHOHAILHOTO PAa3BUTHS: TPsAMOE, HEMpsMoe (JIMYuHOuYHOe). BnusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKICHHBIC
YPOJCTBA.

Poct u pazButhe pacteHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOSHUE CEMCHH,
CTaJIH PA3BUTHUS

HaCJ'ICI[CTBeHHOCTI) 1 UBMCHYMBOCTb OPraHn3MOB

6.1

IIpenmer u 3agaun reHetuku. Mcropust pasBuTHs TeHEeTUKH. Bkiag poccuiickux
U 3apyOeXHBIX YYEHBIX B Ppa3BUTHE TC€HETHKH. MeTonbl TeHETHUKH
(THOPHUIOIOTMUECKHH, IIUTOTEHETUYCCKUH, MOJICKYJISIPHO-T€HETUIECKH ).
OCHOBHBIE T'€HETHUYECKUE TOHATHUSA. | eHeTndeckas CUMBOJIMKA, UCIOJIb3yeMas B
CXeMax CKpelIMBaHui




6.2

3aKOHOMEPHOCTH HACIIeZIOBaHUS TPHU3HAKOB, ycTaHOBIEHHBIE [. MeHaenem.
MoHoruOpuIHOEe CKpelIMBaHUe. 3aKOH eIWHOO0Opa3usi TUOPUAOB TMEPBOTO
noKoJieHHus. [IpaBWiIo JOMUHUpPOBaHWs. 3aKOH paCIISTUICHUS TPH3HAKOB.
l'unotesa unctoTs ramer. [loaHOE U HEMOTHOE TOMHUHHUPOBAHUE.

JurnOpuaHoe cKpenuBaHue. 3aKOH HE3aBHCHMOTO HACIICIOBAHUS IMPHU3HAKOB.




[[uTOreHeTUYECKHUE OCHOBBI JUTHOPHIHOTO CKPCIIUBAHUS. AHAIH3UPYIOIICe
CerH_II/IBaHI/Ie. I/ICHOHB3OBaHI/Ie aHanH3pr101uer0 CerH_II/IBaHI/I}I JJIS
OTIpe/ICIICHHS TEHOTHUIIA 0COOH

6.3

CuennieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa mo cuemjieHHOMY
HacleloBaHUI0 TeHOB. HapymieHune cuermuieHuss TI€HOB B pe3yJsbTaTe
KpOocCUHIOBepa. XpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. |'eHeTmdeckue
KapThl.

I'enetnka mona. XpOMOCOMHOE OMNpeAeSieHHe TMoJia. AYTOCOMBI W TOJIOBBIE
XpoMocoMbl. ['omMoraMmeTHble M TeTeporaMeTHble opraHu3mbsl. HacnepoBaHue
IIPA3HAKOB, CLEIUVICHHBIX C I10JIOM

6.4

W3menunBocTh. Buapl M3MEHUMBOCTH: HEHACJICACTBCHHAs W HACJICACTBCHHAS.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOIU(DHUKAITMOHHON HW3MEHYMBOCTH. BapuanuoHHBIA psii W BapHalMOHHAs
kpuBas. Hopma peakuun npusHaka. KomuyecTBeHHbIE U KaUECTBEHHbBIE MPU3HAKU
1 uX HopMa peakiuu. CBoicTBa MOIU(DUKAITMOHHON M3MEHYHMBOCTH

6.5

HacnencrBenHas, WM TEHOTHUIHMYECKas, W3MEHUMBOCTh. KomOuHaTHBHAS
U3MEHUYUBOCTh. Meli03 M TIOJOBOW TpOIECC - OCHOBAa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHass HW3MEHYMBOCTh. Kiaccudukaius MyTaiui:
TEHHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa ¥ IPUYMHBI MyTauuil. MyrareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HAC/IeACTBEHHON n3MeHunBoctr H.U.
Basuiosa

6.6

I'enetuka u4enoBeka. Kapuorun denoBeka. (OCHOBHBIE METONBI T'€HETHKU
4eJ0BeKa: T€HEaIOTHYSCKHUIM, OJIM3HELIOBBIH, LIUTOreHETUYECKUI,
OMOXMMHUYECKUN, MOJICKYIsIpHO-TeHeTH4Yecknii. CoOBpeMEHHOE OIpeesieHne
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTHUIHPOBAHUE, B TOM YHUCIE C
nmomompio III[P-ananu3a. HacnencrBeHHbie 3a0oiieBaHUs dYEIIOBEKA: T'CHHBIC
0omne3Hu, OONE3HW C HACIEACTBEHHOW MPEApacIoNoXeHHOCTHIO, XPOMOCOMHBIE
O6ose3an. CoMaTWyecKue W TEeHEpaTUBHBIC MyTanuu. [IpUHIUMIBI 370pOBOTO
oOpa3a JKM3HHM, JMArHOCTUKH, TPOPWIAKTHUKH U JICUCHHsS TEHETHYECKUX
Oone3Hell. MeIUKO-TeHeTUYeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHUE METUIIMHCKON
TEHETUKH B MPEJOTBPAIICHUH U JICUCHUU TeHETHICCKUX 3a00IeBaHUH YeIoBeKa

Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenekuusi Kak Hayka M TPOLECC. 3apOoKICHUE CEJIEKIIMHM U JOMECTUKALUA.
Yuenne H.M. BaBuioBa o0 1eHTpaXx TPOUCXOXKICHUS ¥ MHOTOOOpa3us
KYJBTYPHBIX pacTeHHUH. LIeHTpbl MpOUCXOKIEHHS NOMAIIHUX >KUBOTHBIX. Copr,
opoJa, IraMmm




7.2

CoBpeMeHHbIE METOZBI CeNeKIH. MacCOBBIH W HMHAMBUIYAIbHBIH OTOOpHI B
CEJIeKIMU pacTeHU M KUBOTHBIX. OllEHKAa 53KcTephepa. biaM3kopoacTBEeHHOE
cKpenuBaHue - WHOpuUauHT. Yucras muaMS. CKpEeNIMBaHWE YHUCTBIX JIMHUAM.
I'ereposuc, wnu rubpugHas cuina. HepoacTBeHHOE CKpelMBaHUE - ayTOPUIAMHT.
OtnanenHass tuOpuamM3ass W ee ycnexu. VICKyCCTBEHHBIM MyTareHe3 u




NOJIY4YEHUE MOJUIIONAOB. JIOCTHXKEHMS CENEeKIMU PpAcTeHUH, *XUBOTHBIX H
MHUKPOOPIaHU3MOB

7.3

buorexHonoruss Kak oOTpacib MPOW3BOACTBA. [€HHAas WH)KEHEpHUs. Tarbl
co3ganus pekomOuHanTHOM JIHK w Tpancrennbix opranm3mMoB. Kierounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUI.
KnoHnupoBaHue BBICOKONIPOAYKTUBHBIX —CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.
Okomoruyeckne W 3Ttudeckue  mpobiembl. MO - reHeTHYECKH
MOIUGUIIPOBAHHBIE OPTaHU3MBI

IIpoBepsieMble TpeOOBaHUS K Pe3yJbTATAM OCBOCHHUS
OCHOBHO# 00pa3oBaTe/IbHON NPOrpaMMbl

11 kaacca

Kon

IIpoBepsiemble IpeAMETHBIE PE3YJIBTAThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO o0pa3oBaTeIpHOM MPOrPaMMBI CPETHETO 00IIero 00pa3oBaHUS

pesyJbTara

1

CdopMupOBaHHOCTh 3HAHUH O MECTE M POJU OHOJOTHHM B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOUW KapTUHBI MHUpPa M HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHHCKHX W 3apyOC)KHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE
Oouonornu; (PyHKIMOHAJIBHOH T'PAaMOTHOCTH 4YEJIOBEKA Ui PELICHHS
KM3HEHHBIX 33724

YMeHue packpbIBaTh COAEp)KaHHE OMOJIOTMYECKUX TEPMHHOB M MOHSATHI:
BUJ, TOMYJSALUs, TEeHO(MOHI, SBOJIONHS, IBMXKYIIME CHIBI ((PaKTopbI)
ABOJIIOIIMU,  TMPUCIOCOOJICHHOCTh  OPraHW3MOB,  BHI000pa3oBaHUE,
JKOJIOTUYECKHE  (aKTOPBI, DKOCUCTEMA, MPOIYLEHTHl, KOHCYMEHTHI,
PEOyLEHTh, IEMU MUTAHUS, OKOJOrWYecKas MUpaMujaa, OHOTeOoleHO3,
ouochepa

VYMeHue wusnaraTb OMOJIOTHMUYECKHE TEOpuu (3BONOLMOHHAs Teopus Y.
JlapBUHA, CUHTETHUYECKAsl TEOPUs DBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpieBoro cxoacrsa K.M. bapa, uepenoBaHus Ii1aBHBIX HaIlpaBICHUN
n mnyred osomoumu A.H. CesepmoBa, ydenuss o Ouochepe B.U.
BepHa,Z[CKOI‘O), OnpeaciiATbL TI'paHUbl HX NOPHUMCHUMOCTU K IKHUBBIM
cucreMam

YmMmenue BJIaACTh MCTOAAMH HAYYHOTI'O ITO3HAHUA B Oouonoruu (Ha6JIIOI[€HI/I€
U OIIMCAHUE XKXUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ; opraHu3anuvs H
IMPOBCACHUC OHOJIOrMYECKOro SKCICPUMCHTA, BBIABUKCHHUC THUIIOTC3bI;
BBISABJICHUC 3aBHUCHUMOCTH MCXKOY HCCIICAYEMBIMHA BCIIMYMHaAMHU,
00BSICHEHHE MOJIYYCHHBIX  PC3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX
HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC [CJIaTb BbIBOAbI Ha OCHOBAaHUU




MOJTy4YEHHBIX PE3YJILTATOB)

YMeHue BBIACTATH CYIIECTBEHHBIE NPU3HAKU CTPOCHUS OHOJIOTMYECKUX
O0OBEKTOB: BHJOB, MOIYJSAIMNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTEOIEHO30B M IKOCHCTEM; OCOOCHHOCTH HPOILECCOB HACIIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO orbopa, BU1000pa30BaHu,
HPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBHS HKOJIOTHYECKUX (DAaKTOpOB Ha
OpraHu3Mbl, IEpeHOca BEUIECTB M IIOTOKA HSHEPTUU B IKOCHCTEMaX,
AHTPOTIOTEHHBIX ~ W3MEHEHMH B  JKOCHCTEMaX CBOEH  MECTHOCTH,
KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHne npuMeHsTh MOMyYeHHbIEC 3HAHUS Ui OOBSICHEHUSI OMOJIOTMYECKUX
MPOLECCOB W SBJICHUM, AN TPUHATHS MPAKTUYECKHX pELICHUl B
MOBCETHEBHOW JKM3HH B MENsAX oOecreueHusl Oe30MacHOCTH CBOETO
3I0POBbSI M 3JI0OPOBbSI OKPYKAIOUIMX JIIOJEH, COOMIO/ICHHS HOPM
IPaMOTHOIO TOBEJACHHUS B OKpY’KalOlled MNPUPOAHOU cpene; MOHUMaHUE
HEOOXOIMMOCTH HCIIOJIb30BaHMsI JIOCTHKEHUN COBpEMEHHOW OHOJIOTUH
JUTSL pAllMOHAIIEHOTO MPUPOIOTIONIb30BAHUS

YMeHue pemath 3J€MEHTapHble OHMOJIOTMYECKHE 3aJaud, COCTaBIATH
CXEMBI TIepeHOCa BEHIECTB U YHEPTHU B IKOCUCTEMaX (L[€MHU MUTAHUS)

YMeHne BBIOJIHATH J1a00paTOpHbIE M MpaKTHYECKHe paboThl, coOM0naTh
npaBuJa Mpu padoTe ¢ yaeOHBIM U 1a00paTOpHBIM 000PYIOBAaHHUEM

YMeHne KpUTHYECKH OLIEHMBaThb U MHTEPIPETUPOBaTh HHGPOPMAIIUIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIIFOYAIOIIYIO0 TCEBIOHAYYHBIC 3HAHUS U3
pasnmuuHbiX #WcTOYHMKOB (CMU, HaydHO-IONyJsipHBIE MaTepHabI);
paccMaTpuBaTh TIIOOANTBHBIE KOJOTHUYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(hopMHPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO

10

VMeHne co3iaBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001mass OMOJIOTHYECKYI0 HH(OPMALUI0 M3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCHOJIB30BaTh NOHATHHHBIN armmapar OHOIOruH

IIpoBepsiemble 1eMeHTHI coepxanus (11 kmace)

Kon [IpoBepsieMblli 2JIEMEHT COAEPIKAHUS
1 DBOIIIOLHOHHAA OMOJIOTHS
1.1 DBOJTIONIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBujerenbcTBa  ABOMIONHMH.  [[aJICOHTONIOTHYECKUE:  TOCIEIOBATEILHOCTD
IIOSABJICHUA BUIAOB B aJICOHTOJIOTUYCCKOM JICTOIIMCH, TICPCXOMHLIC (bOpMBI.
buoreorpadudeckue: cxoacTBo u paznudue GpayH u (Haop MaTepUKOB U OCTPOBOB.




OMOpHUONIOTUYECKUE: CXOACTBA U pa3iuyusi HMOPUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEITHHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC,
pYOMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHHU3MOB

1.2

OpomtonionHass  teopuss Y. lapsuna. IIpennocbuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BIDKYIIME CHJIBI 3BONIOUMH BHUIOB 1O JlapBuHy (uM30BITOYHOE
Pa3MHOXEHHME NPU OIPAaHUYECHHOCTH PECYPCOB, HEOINPEIEICHHAs! N3MEHUYUBOCTD,
60opb0Oa 3a CyIlecTBOBaHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunretnyeckas  teopusi odomoid  (CTD) W OCHOBHBIE €€  TOJIOKCHHS.
MuxkposBostonus. [lomymsius kak equHULA BUAA U 3BOTIOLUU
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JBwxyue cuiabl ((akTopsl) SBOJIONMM BUAOB B Tpupone. MyTauuOHHBIN
nporecc ¥ KOMOWHATUBHAs M3MEHUYMBOCTH. [lomynsnuoHHBIE BOJNHBI U JApeid
reHoB. M3omsamus u murpanusi. EcTecTBeHHBIN 0TOOD - HampaBistomuid GakTop
3BOIOIMU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoGeHHOCTh  OpPraHM3MOB  KaK  pe3ynbTaT 3Boaonuu. [Ipumepsl
IPUCTIOCOOJIEHH Yy OpraHu3MOB. ApoMOop(}03bl U UANOAJANTAINH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHoBHBIE (HOPMBI BHI000pa30BaAHMS:
reorpauueckoe, 3KOJIOTHIeCcKoe

1.5

MakposBomtorus. Gopmbl  3BOMIOIMU:  pUIETHYECKAS, JUBEPreHTHAs,
KOHBEpreHTHas, napauiensHas. HeoOpaTuMocThb 3BOIIOINH

Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMile

2.1

JloHay4HBlE TpENCTaBICHUS O 3apOXKICHUM KU3HU. HayuHple TIunoressl
BO3HUKHOBEHMsI JKM3HM Ha 3emiie: abHOreHe3 M MaHCIepMusa. XUMHYecKas
OBOJIIOLIHA. 3KCHepI/IMeHTaJIBHOG MOATBCPIKACHUC XUMHYECKOU SBOJIIOIINHA.
Havanmenbie stambl Omonormveckor sBostonuu. ['mmoreza PHK-mupa. IlepBoie
KIJICTKH U UX 3BOJIXOI M. CDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII )KUBBIX OPTraHU3MOB

2.2

Pazeutne xu3Hu Ha 3emie mo spaMm U nepuoaam. Karapxel. Apxeiickas u
nmpotepo3oiickass 3pbl. [lameo3oiickas »pa W €€ NEepUoibl: KEMOPUKCKHA,
OpIAOBUKCKHW, CUIYPUUCKUN, JEBOHCKHUN, KAMEHHOYIOJIbHBIM, IIE€PMCKHUN.
Me3so3o0iickas 3pa 1 €€ EePUOIbl: TPHACOBBIH, FOPCKHI1, MEJOBOM.

KaiiHo3olickass 2pa W €€  NEpUOAbI:  IAJCOICHOBBIM,  HEOI€HOBBIM,
AQHTPOIIOTCHOBBIN. XapakTEepUCTUKA KIMMaTa W TEOJIOTUYECKHUX IPOLIECCOB.
OCHOBHBIE ATaITBI SBOJIIOIMH PACTUTEIILHOTO U XKHUBOTHOTO MUpa. ApoMop(ho3sl y
pacTeHnid W KUBOTHBIX. [losiBlIeHME, pacuBEeT M BBIMHUPAHUE TPYNI JKUBBIX
OpraHHU3MOB

2.3

Cucrema OpraHMyeckoro MHpa Kak OTpaxeHue HBoJonuU. (OCHOBHbBIE
CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB

2.4

OBonronys yenoBeka. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHHUN O




NPOUCXOK/ICHAN YeJIOBeKa. MeToabl W3ydeHHs aHTpororene3a. Cxoncrea u
pa3inuyus 4ejaoBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YETOBEKa.
JBwxymue cwibl (hakTopsl) aHTpororeHe3a. HaciencrBeHHass ©3MEHYMBOCTh U
€cTeCTBEHHBIH 0TOOp. OOmecTBeHHBI 00pa3 >KU3HU, H3TOTOBICHHE OpYAUI
Tpy/a, MBIIIICHHE, PEUb

2.5

OCHOBHBIE CTaAMM W BETBM SBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymenbil, Yenoek npsamoxomaumii, Yenoek Heanaepranbckui, UYemosek
pasymHbIil. Haxonku MckomaeMmbIX OCTAHKOB, BpEMs CYIIECTBOBAHUS, 00JacTh
pacnpocTpaHeHHsl, 00beM T'OJIOBHOTO MO3ra, 00pa3 *KHU3HU, OpYyIHs

2.6

Yenoseueckue pacbkl. OCHOBHBIC OOJIBIIME pPaChl: €BPOIEOUIHAS (€Bpa3uiicKas),
HETrpO-aBCTPAJIOUTHAS (’xBaropuabHas), MOHTOJIOHTHAS (a3matcko-
amepuKaHcKasi). YepThl MPUCIIOCOOICHHOCTH MPEICTABUTENICH YEIOBEYECKIX pac
K YCJIOBHSIM CylIecTBOBaHUs. EMMHCTBO yenoBevyeckux pac. Kpuruka pacuzma

OpranusMmbl 1 OKpyXarolias cpeia

3.1

DKOJIOTHSl KaK Hayka. 3aJlauyd W paslieibl SKOJIOrMU. MeTobl 3KOJIOTrHYeCKHX
WCCIICIOBaHUM. DKOJIOTHYecKoe MUPOBO33peHue. Cpenpl OOMTaHUsI OPraHU3MOB:
BOJIHas, HA3CMHO-BO3AylIHAsA, IOUYBCHHAA, BHYTPUOPTAaHU3MCHHAA

3.2

Okonoruueckne  (akropsl.  Knaccudukanmss — 9KOIOrMyeckux  (haKTOpOB:
abnoTtnyeckne, OMOTHYECKHE W AaHTPOIOTeHHBIC. JIeHCTBHME SKOJIOTHYECKUX
(haxTOpPOB Ha OPraHU3MBI

3.3

Abuotnyeckue (axkTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOAMU3M.
[IpucnocoOyieHuss  OpraHU3MOB K  JICUCTBHIO  AO0MOTHYECKUX  (DAaKTOPOB.
buonornyeckue puTMbl

3.4

buotnyeckue daktopsl. Buabl OMOTHMYECKMX B3aUMOJICHCTBUIN: KOHKYPEHIIHSA,
XUITHUYECTBO, TAPA3UTHU3M, MYTyalM3M, KOMMEHCAIM3M (HaXJIeOHUYECTRBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEWTpaiu3M. 3HaueHHE  OUOTHUYECKUX
B3aMMOJICHCTBHI JJIS1 CYIIIECTBOBAHUS OPTAaHU3MOB B MPUPOIHBIX COOOIIECTBAX

3.5

OKOJOTHYCCKHE XAPaKTCPUCTUKHU MOomyJIsinru. OCHOBHBIE I1OKa3aTcin
nonyisinuu: YuCJICHHOCTb, IUIOTHOCTL, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUI'palus. HI/IHaMI/IKa YHUCJICHHOCTHU HOIMYIALIWH U €€ PETYIIAINA

COO6H_IGCTB3. 1 3KOJIOTHYCCKUC CUCTCMBI

CoobmiecTBo  OpraHu3mMoB - OwuoneHo3. CTpPyKTypbl OHOIIEHO3a: BHJIOBa,
MpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunabl-momuHanTel. CBsi3u B
OuoreHo3e




4.2

DKonorudeckue cucreMbl  (9kocuctembl). lloHatme 00 oSKocucreMe U
ouoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, pellylieHThl. KpyroBopoT BEIIEeCTB U TOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckue (MHILEBbIE) YPOBHH OKOCHCTEMBI [lWIleBBIE IIeMM U CETH.




OcHOBHBIE TOKa3aTeN SKOCHCTEMBL: Ouomacca, MPOAYKIHSA. OKOJIOTHYECKHE
OUPAMHUJIBL:  TPOIYKLMH, YHCICHHOCTH, Ouomaccel. CBOMCTBa 3KOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJISIIUs, pa3BuTHE. CyKIIecCHst

4.3 [IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOT'O JIECA.

AHTpOMOTreHHbIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHCTEMBL.
Buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopa3znooOpasue kak Qakrtop ycroWumBocTH  3KocucteM.  CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HO00pas3us Ha 3emiie

4.4 VYuenne B.M. Bepnaackoro o Ouocdepe. ['panuibl, coctaB U CTPYKTypa
ouochepsl. JKuoe BemecTBo M ero (ynkmum. OcoOeHHOCTH OMOCheEephl Kak
rIo0aNbHOM SKOCHCTEMBL. J[MHAMHUYECKOEe paBHOBecHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemIECTB U OMOTCOXMMHUYECKHE ITUKIBI DIIEMEHTOB
(yrnepona, a3ota). 30HanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH

4.5 YenoeyecTBo B Onocdepe 3emin. AHTpONOTreHHbIE W3MEHEHHUs B Oumocdepe.
['mobanbpHBIC SKOIOTHYECKHE TIPOOJICMBI.

OcHOBa  palMOHAJIBPHOTO  YNPAaBIEHWS  HPUPOAHBIMH  pecypcaMu M HX
UCTIONTb30BaHue. JJocTHKEeHUST OMOJIOTUHN U OXpaHa PUPOJIBI

st mpoBeACHHMsI €IMHOTO TOCYJAapCTBEHHOTO 5K3aMeHa 1o Owosornu (manee - EI'D mo
OMOJIOTHH) UCTIONIB3YETCS MepedeHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUIN K pe3ysibTaTaM OCBOSHUS
OCHOBHOI 00pa30BaTeIbHON MIPOTPaMMBI CpETHET0 00IIero 00pa3oBaHMs U SJIEMEHTOB COJICPKaHUSL.

IIposepsiembie Ha EI'D no 6mosiornu TpedoBanust
K pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl CpeJHero o01ero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHHUSI K TIPEIMETHBIM PE3YJIbTaTaM OCBOCHHSI
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIHLHON MPOTrPAMMBI CPEHETO 00IIEro 00pa3oBaHUs
TpeOoBaHUS

1 CdopMupOBaHHOCTh 3HAHUH O MECTE M POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B bopmMupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, B IO3HAHWM 3aKOHOB INPUPOIBI U
pEIICHUH >KU3HEHHO BAXHBIX COIMAIbHO-ITHYECKHX, IKOHOMHYECKHX,
HKOJIOTUYECKUX TMPOOJIEM YEIOBEYECTBA, & TAKXKE B PEIICHHUU BOMPOCOB
paIMOHATIBHOTO TPHUPOAOIIONIF30BaHUS, B (DOPMHPOBAHHU IIEHHOCTHOTO




OTHOWIICHUSI K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJAIE POCCHUCKUX H
3apyOeKHBIX YUCHBIX - OMOJIOTrOB B pa3BUTHE OUOIOTUN

Brnanenue cucremoit 3HaHWN 00 OCHOBHBIX METO/AX HAyYHOTO TO3HAHUS,
HCIOJIb3YEMBbIX B OHOJIOTHYECKHX HCCIEAOBAHMSIX JKUBBIX OOBEKTOB M
AKOCHUCTEM (OMHCaHUE, U3MEPEHHUE, TPOBEACHNE HAOIOIEHHI); CIIOCO0aMu
BBISIBJICHUS U OIICHKH aHTPOIIOTCHHBIX M3MEHEHHUH B MPUPOJIE.

YMeHI/Ie BbIIBUTaTh THIIOTC3HI, HpOBepHTB nx E)KCHepI/IMeHTa.HI:HBIMI/I
cpenctBamu,  GopMyaUpysS ~ IIeNb  HCCIEAOBAaHWA,  aHAJIM3UPOBATH
HO.HY‘-IGHHBIG pe3y.HI>TaTI:I U 1eJ1aThb BBIBOHEI.

BrisBiieHHEe  3aBUCUMOCTH ~ MEXIy  HCCIEIyeMbIMH  BEIHMYHMHAMH,
OOBSCHEHUE TMOJNYYCHHBIX PE3YJAbTaTOB U (POPMYIMpPOBAHHE BBIBOJIOB C
WCIIOJIb30BAHUEM HAYYHBIX MTOHATUI, TEOPUI U 3aKOHOB

VYMeHue BIAJeTh CUCTEMON OHOJIOTMYECKUX 3HAHWN, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralOIINe OMOOTHYECKHE TEPMUHBI M TIOHATHS (KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BHJ, TMONYJSAIMSA, O3KOCHUCTEMa, OHOIIEHO3,
ouocdepa; MeTaboNIM3M, TOMEOCTa3, KICTOYHBI UMMYHHTET, OMOCHHTE3
Oernka, OUOTIONMMEPHI, JMCKPETHOCTb, CaMOPETYJISIINS,
CaMOBOCIIPOM3BEICHHUE, HACJIEACTBEHHOCTD, MU3MEHYMBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornueckue teopuu: kiaerouHas teopus 1. [lIBanna, M. Ilneiinena, P.
BupxoBa; kinoHanbHO-celiekTUBHOrO wumMmyHutera Il Opmux, W.H.
Me4nukoBa, XpOMOCOMHAs TeopUs HacieAcTBeHHOCTH T. MopraHa, 3akoH
3apozsiieBoro cxoxacrtsa K. bapa, spomonmonnas teopust Y. [lapBuHa,
CHUHTETHYECKasl TEOpUs HBOJIOLMH, Teopus aHTponoreHesa Y. JlapsBuna;
teopusi 6moreonieno3a B.H. Cykauesa; yuenue H.M. BaBumoBa o 1meHTpax
MHOT000pa3usi W TPOUCXOXKIEHHS KyJIbTYPHBIX pacTeHuid, yueHue A.H.
CeBepuioBa 0 MyTSX MW HaOpaBl€HUSAX HBOIIONMH, YydeHue B.U.
Bepnazckoro - o 6uocdepe); 3akoHbI (€AMHOOOPa3Usi OTOMKOB IEPBOTO
IOKOJICHUS, PpACIIEIUICHUsI MPU3HAKOB, HE3aBHUCHUMOIO HACJIEIOBAaHUS
npu3HakoB I. MeHzens; CHEMJIEHHOTO HACIEeIOBAaHUS IPU3HAKOB U
HapyleHusl cuersieHuss reHoB 1. MopraHa; rOMOJIOTHYECKHX PSIIOB B
HaclieACTBeHHOM  m3MeHumBoctTH H.M. BaBumnoBa; TeHETHUECKOIO
paBHoBecust [[x. Xapmu m B. BaitnOepra; 3apoapimeBoro cxoxactBa K.
bapa; buorenerndeckuii 3akou . ['exkens, . Mroiiepa);

MPUHLIUIIBI (UUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaswia (MuHumyma FO. JluOuxa, SKOIOTHYECKOW THUPAMUIBI YHCET,
OMOMACCHI U SHEPTHH ),

runote3bl (koamepatHoi AWM. Omnapuna, nepBuyHoro OynaboHa JIX.
Xonpaeitaa, mukpocdep C. Dokca, pudbozuma T. Yek)




YMeHue pemaTh MOMCKOBBIE OMOJIOTHYECKUE 33aJaUl; BBISBISTH IPHUYUHHO-
CIICICTBEHHBIC  CBS3M  MEXKIY  HCCIEIyeMbIMH  OHMOJOTHYECKHUMHU
00beKTaMH, MpoLEeccCaMU M SABICHUSAMH; JeNaTh BBIBOABI M IPOrHO3bI Ha
OCHOBAHMH IIOJIYYECHHBIX PE3YIIbTATOB;

COCTaBJIATh I'€HOTHUIIMYECKHE CXEMbI CKPCIUMBAHHSA JI1 PAa3HBIX THUIIOB




HACJIEN0BaHUA IIPU3HAKOB Y OPraHM3MOB, COCTABIIATH CXEMBbI IEpPEeHOCa
BEILIECTB U HHEPTUU B HKOCHCTEMAX (LIETIH MUTAHUs, TUIIEBIE CETH)

VYMeHHe yCTaHaBIMBATh B3aMMOCBS3U MEXIY CTPOCHHEM M (YHKIHSIMHU:
OPraHOMJIOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMu W CHCTEMaMHU OPTaHOB y
pacTeHuil, *KMBOTHBIX M YEJOBEKAa; MEXIy JTarnaMh oOMeHa BEIIeCTB;
dTanaMy KJIETOYHOTO LUKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB; dTallaMu
SMOPHOHATIBHOTO PAa3BUTHSA; TEHOTHIIOM M (EHOTUIIOM, (DEHOTHIIOM H
dakTopamu cpenpl OOWTaHMS; MPOLECCAMHU  3BOJIOIMHU; ABHKYIIMMHU
CHJIaMH QHTPOIOI€HE3a; KOMIIOHEHTAMHM PpA3JIMYHBIX OJKOCUCTEM U
IPUCTIOCOOIEHUSMH K HIM OPTaHH3MOB

YMeHue BhIIEATh CYIIECTBEHHbIE IPU3HAKY:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U HYKAPHUOT; OJHOKIETOUHBIX MU
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHOTEOIEHO30B, SKOCHUCTEM H
ouochepsl; CTPOCHHUS OPraHOB M CHUCTEM OPraHOB PACTCHHM, )KHBOTHBIX,
YeJIOBEKa; MPOIECCOB JKU3HEACATEIILHOCTH, MPOTEKAIONINX B OPraHU3Max
pacTeHuil, KUBOTHBIX W YEJIOBEKa; OMOJOrMYECKHX IIPOLIECCOB: OOMEHa
BemecTB  (Merabonm3M), WHpOpMaMK ¥  TPEBpAIEHUS  DHEPTUH,
OpoKeHUs, aBTOTPO(HOTO M  TETePOTPOPHOrO  THUIOB  IHUTAHMS,
doTrocuHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TrameroreHesa,

IMOpuoreHesa, MOCTAMOPHUOHATBHOTO pa3BuTHs, Pa3MHOXKCHUS,
WMHJMBUYyaTbHOTO DPA3BUTHS OpraHu3Ma (OHTOICHE3a), B3aUMOJCHCTBHS
ICHOB, reTepo3uca; JEeUCTBUAN HCKYCCTBEHHOI'O otbopa,

CTaOWJIM3UPYIOIIETO, JBKXKYIIETO U pa3pbIBAlOUIETO  €CTECTBEHHOIO
oTOOpa; AUIOMATPUYECKOTO M  CHUMIIATPUYECKOrOo  BHI000pa30BaHMS;
BIUSHUS  JBMXKYIIMX CHUJI  DBOJIIOLUMM HAa TEHO(OHA  MOMYJISAINH;
MPUCHIOCOOJIIGHHOCTH OPraHW3MOB K cpene OOuTaHus, dYepeqoBaHHS
HaMpaBICHUN HBOJIIOLMHU; KPYrOBOPOTAa BEIIECTB U IOTOKA SHEPIUU B
9KOCHUCTEMAX

ChopMUpOBaHHOCT, ~ YMEHUSI  BBIIENATH  CYIIECTBCHHBIC  IMPH3HAKH
BUPYCOB, KJETOK TIPOKAPHOT W  OYKAPHOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHM3MOB, BHJOB, OHOTEOIEHO30B U OKOCHCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB W MPEBPAICHUS SHEPIUU B
KIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHHS, pPa3BUTHI H
pasMHOXKEHMS, WHIMBHUIYAJbHOIO pa3BUTHUsI OpraHu3Ma (OHTOIEHE3a),
O0OprOBI 3a CYIIECTBOBAaHUE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
IPUCHOCOOJIGHHOCTH ~ OPraHM3MOB K  cpene  OOUTaHUs,  BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AHTPOIIOTEHHBIX HW3MEHEHHMH B 93KOCHCTEMaXx
CBOCH MECTHOCTH, KPYroBOpPOTa BEIICCTB M MPEBpAIICHHUS SHEPTUU B
ounocdepe




YMeHue HCIOoIb30BaTh COOTBETCTBYIOIINE AapryMEHTHI, OHWOIOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUISl J1OKa3aTeIbCTBAa POJCTBA OPraHU3MOB
pPa3HBIX CHUCTEMATHMYECKUX TPYII; B3aUMOCBSI3M OPraHW3MOB M Cpelbl




OoOWTaHUs;, EIWHCTBA YEJIIOBEYECKUX pac; HEOOXOIUMOCTH  3JI0POBOTO
oOpa3a »HW3HHU, COXPAaHEHHUS pPa3HOOOpa3usi BUIOB M OKOCHCTEM Kak
YCJIOBHS COCYIIIECTBOBAHMSI IPUPOIBI M YSIIOBEYESCTBA

YMeHne  KpPUTHYECKM  OLEHHMBAaTh  MHPOpPMAIMIO  OHOJIOTMYECKOTO
COZICP)KaHMS; HWHTEPIPETUPOBATH ATUYECKHE ACHEKTHl COBPEMEHHBIX
UCCIICIOBaHU B OWOJIOTHH, MEIUIMHE, OMOTEXHOJIOTHH, pPaccMaTpUBaTh
rI00ATbHBIE YKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOUICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO

IlepeyeHb 371eMeHTOB COlePKAHUSA, IPOBEPAEMbIX HA
EID no ounosornu

Kon

[IpoBepsieMblii 2JIEMEHT COACPKAHUS

buonorus xax HayKa. JKuBBIe cUCTEMBI B HX HN3Y4YCHUC

11

CoBpemeHHasi OHONOTHS - KOMIUIEKCHAss Hayka. buonormueckue Haykd U
u3ydaemble UMM MpoOnembl. DyHIaMEeHTaIbHbBIC, MPUKIATHBIE U TOUCKOBBIC
HayYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHne OuoJOrMM B (POPMUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccuu, cBszanHble ¢ Ouosoruei. 3HaueHUE OWOJIOTHH B
NPAaKTUYECKON JICATEIhHOCTH 4YENIOBeKa: MEIUIIMHE, CEeIbCKOM XO3SHCTBE,
MIPOMBIIIIICHHOCTH, OXPaHE MPHPOIBI

1.2

JKuBble cuctembl Kak mpenMeT u3ydeHus ouonoruu. CBOMCTBA JKUBBIX CHUCTEM:
€MHCTBO XHMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIETOCTHOCTb, CJIOXHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYDBHI, OTKPBITOCTb, camMoOpraHu3arus,
CaMOBOCTPOU3BE/ICHUE, Pa3IPAKUMOCTb, I3BMEHYUBOCTH, POCT U pa3BUTHE.
YpOBHM OpraHU3alMu >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJIIUUOHHO-BUI0BOM, 3KOCHUCTEMHBIN
(buoreonenoTrueckuii), OuochepHwii. Ilporeccel, TPOUCXOAANTUE B >KHBBIX
cucremax. OCHOBHBbIE TpHU3HAKHU KUBOTO. JKW3HBb Kak (opma CymecTBOBaHHS
MaTepuu

1.3

Metonpl Ouonormueckoid Hayku. HaOmiogeHue, u3MepeHUe, HKCIEPHUMEHT,
cucreMarusanus, MeraaHanu3. lloHarme o 3aBUCMMOM M HE3aBUCHMOU
nepemeHHoOU. IlnanupoBanue skcnepuMeHTta. I[locTaHOBKa M IpOBEpKa THIIOTES.
Hynesass rumote3a. IloHsiTHe BBHIOOPKM M €€ JOCTOBEPHOCTb. Paszbpoc B
Ounonornueckux AaHHbIX. OIlEHKa TOCTOBEPHOCTH TIOJTYYCHHBIX pPE3yJIbTaTOB.
[IpyunHBl MCKa)XXEHUs PE3YJIbTAaTOB JKcIepuMeHTa. [IoHATHE CTaTUCTHYECKOro
TecTa

KiteTka xak Ouosornyeckas cucrema




2.1

Knerka - cTpykTypHO-QyHKUIMOHANbHAS €IUHMIIA KUBOro. McTopusi oTKpbITHA
kierku. Paborer P. I'yka, A. JleBenryka. Kierounas teopus (T. LlIBann, M.
[netinen, P. BupxoB). OCHOBHBIC TIOJIOKEHUSI COBPEMEHHON KJIETOYHOW TEOPHHU.
Meto/1bl MONIEKYIISIPHOI M KJIETOYHON OMOJIOTHH: MUKPOCKOMHSI, XpoMmaTtorpadus,
anexTpodopes, METO/T MEYEHBIX aTOMOB, muddepeHmaibHOe
HeHTpUu(yrupoBanue, KyJIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKHUI COCTaB KJIETKH. Makpo-, MUKpPO- U yIbTPaMUKpPOIIEMEHTHI. Bona u
€e poJib KaK pacTBOPHUTENS, peareHTa, ydyacTUE B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPETYIISIIMH. MuHEpalbHbIe BEIIECTBA KIETKU, UX OUOJIOTUYECKas POJb.
Posb KaTHOHOB ¥ AaHHOHOB B KJIETKE.

Buonornueckue monmumepsl. benku.  AMHHOKMCIOTHBIA — COCTaB  OEJIKOB.
CtpykTypsl OenkoBod MmoJekynbl. [lepBuuHasi cTpykTypa Oenika, MENTHIHAS
CBs3b. BrTopuuHas, TpeTuyHasi, 4YETBEpPTUYHAs CTPYKTYphl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccuduxarus 6enkoB. buonorundeckue GpyHkum OeKoB.
VYrneBoabl. MoHOcaxapuibpl, AUCAXAPHUIbI, OJUTOCaxXapuabl M IOJHUCAXAPUIBL.
O0mwmii mmaH CTpoeHus W (U3HKO-XUMHUYECKHE CBOKMCTBA  YIJIEBOJIOB.
Buonornueckue GyHKINU yrIIeBOJIOB.

Jlunmuaer. T'mapodunsHO-TUAPODOOHBIE cBOMcTBa. Kiaccudukanus JTHMHIOB.
Tpurnmuuepunasl, Gochoaunuabl, BOCKH, CTEpOoHabl. buonornyeckue QyHKIUH
munuoB. OOIMEe CBOWCTBA OMOJIOTUYECKUX MEMOpaH - TeKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHHUI0, TOJIYIIPOHUIIAEMOCTb.

HyxneunoBesie kucnorel. JJHK u PHK. CtpoeHune HYKIEHHOBBIX KHUCIIOT.
Hyxneoruapl. [Ipunnun xommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JHK - nBoitHas cnmpans. MecroHaxoxnenue u ouonorndeckue ¢pyaknun JITHK.
Buast PHK. ®yukuuu PHK B kietke.

Ctpoenne monekynbl AT®. Makposprudueckue cBsi3u B Mojekyine ATO.
Buonornueckue ¢pynkuun ATD. BoccranHoBneHHbIE TEPEHOCUNKH, UX (YHKIUHU B
kierke. CexkBenuponanue JJHK.

CrpykrypHasi Ouonorusi: OMOXMMHUYECKHE W OHO(U3MUYECKUE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPhl OMOMOJIEKYIT




2.3

Tumpl  KJIETOK: dyKapuoTW4ecKas U  mpokapuoTtmueckas. CTpyKTypHO-
(byHKIHMOHANBHBIE 00pPa30BaHMS KIIETKH.

CtpoeHre TpOKaprHOTHYECKOW KieTkH. Kierodynas creHka OakTepuil U apXew.
OCOOEHHOCTH CTpPOEHUSI TeTepOoTpoHOW M aBTOTPO(PHON NPOKAPHUOTHUECKUX
KJIETOK. MecTo M poJib POKAPHOT B OMOIIEHO3aX.

Crpoenne u (YHKIIMOHHPOBAHUE JyKapuOoTHYecKoW kieTku. [lmazmarndeckas
MeMOpana (tutazmanemma). CTpyKTypa Iia3MaTudecko MemOpaHsl. TpaHcmopT
BEIIECTB  uepe3  IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (muddysus,
obneruennas auddys3us), aKTUBHBIA (IMIEPBUYHBIA W BTOPUYHBIN aKTUBHBIN
tpancropt). [lomymponuniaemocts MeMOpanbl. Pabora HaTpuii-KaaneBoro
Hacoca. DHAOLUMTO3: MUHOIMTO3, (parommro3. Dk3ommrTo3. Kieroynas creHka.
CrpykTrypa 1 GyHKIUH KJIETOYHON CTEHKH pacTeHH, TpHOOB.

[uronnazma. I{uro3ons. Ilutockener. JIBmkeHue 1muTomiasmMel. OpraHouabl
kieTkd. OpHOMEMOpaHHBIE OpPTaHOWIBI KJIETKH: OJHJOIIa3MaThdecKas CeThb
(BIIC), anmapat ['oabaKH, TU30COMBI, UX CTpOeHHE M (PyHKIMU. B3anMocBs3b




OJTHOMEMOpAHHBIX OPraHOMUJIOB KJeTKH. CTpoeHHEe TPaHyJISIPHOIO PETHKYIyMa.
Cunte3 pactBOopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [naakuit
(arpaHynsipHBIA) SHIOIUIA3MATHYECKHK peTukyayM. CekperopHas (QyHKIUS
anmnapara l'onpxu. TpaHcopT BelecTB B KIETKE. Bakyoin pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTAHOUIBI KJIETKW: MUTOXOHIPUH, TITACTUIBIL.

Crpoenne W GyHKIMM MHUTOXOHIPHA W TuiacTui. [lepBudHBIC, BTOPUYHBIC W
CIIOKHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIOPOIUIACTBHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BHICIITUX PACTCHHIA.

HememOpanuble opranouabl kinetku CrpoeHne M (YHKIMH HEMEMOpaHHBIX
OpraHouioB KieTku. Pubocompl. MuxpodumameHTsl. MBbIIIeYHbIE KJIETKH.
Mukpotpybouku. Kierounsnii nentp. CTpoeHue W JABWKEHUE JKTYTUKOB H
pecHruyeK. MUKpOTPpYOOUKH ITUTOIIIa3MBbl. [{eHTpros.

SAnpo. Obomouka siapa, XpOMATUH, KapHOIUIa3Ma, SIPBIIIKU, WX CTPOCHUE H
byakuuu. SnepHplii OeTKOBBIM MaTpukc. I[IpocTpaHCTBEHHOE pPacmoIOKEHUE
XpoMocoM B uHTepdazHoM siape. benku XxpomaTtuHa - THCTOHBI.

Knerounsie BiimtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK SYKapHOT
(pacTUTENBHOM, )KUBOTHOU, TPUOHOIN)

2.4

AcCUMMIISIIIUS M TUCCUMMJISIIUSL - JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPOHBIA W TETepOTPOdHBIN. YUacTHe KUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecreueHne KIeTku: mnpeBpamieHue ATO B
0OMeHHBIX Tmporeccax. DOEpPMEHTATUBHBIA XapakTep peakuuid KIECTOYHOTO
Mmerabonm3ma. DepMEeHThI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JEHCTBUS.
Kodepmentsl. OTiauunst GepMEHTOB OT HEOPTAaHMYECKHX KaTan3aTopoB. bemku-
aKTHBATOPbl U OCJIKU-MHTHOUTOPHI. 3aBUCHMOCTb CKOPOCTH (DepMEHTaTHBHBIX
peakuuii OT pa3aTu4HbIX (aKTOPOB.

IlepBruuHbIll CUHTE3 OpraHudeckux BemecTs B kiertke. dorocunres. Poib
XJIOpOI1acToB B mpouecce (orocunTe3a. CBeroBas M TeMHOBas (a3bl.
[IponykTBHOCTH (oTOCHHTE3a. BnusiHME pa3nu4HBIX (PAKTOPOB HAa CKOPOCTh
dbotocunTe3a. 3HaueHne GOTOCHHTE3A.

XeMmocuHTe3. PazHoOOpa3ue opraHm3MOB-XEMOCUHTETHKOB: HUTPUDUITUPYIOIIHE
OakTepuu, KeIe300aKTepHH, CEpOOAKTEpUU, BOAOPOIHBIC OaKkTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHadpoOHbIE oOpraHu3Mbl. Bunbl Opokenusi. [lpomykTel OpokeHuss W WX
UCIIONIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYIUTEN O0JIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEprerudeckoro oomMena. IloaroroBurtenbHBIN
stan. [ MKonmu3 - 6ECKUCIOPOAHOE PaCILICIIIICHHE TITIOKO3bI.

buonornyeckoe OKHUCIIEHME, WIM KIETOYHOE JbIXaHue. Ponb MHUTOXOHIpUN B
nporeccax OHMOJIOTUYECKOT0 OKHCJICHUS. Huknuueckue peaxum.
OxucnutensHoe ¢ochoprmpoBanue. IIpenmyiecTBa a’poOHOro myT odOMeHa
BEIIECTB Tepe]] aHadpOOHBIM. DPPEKTUBHOCTS YHEPTETUIECKOT0 0OMEeHa




2.5

Peaknuun MarpuuHOro cuHresa. I[IpMHIMI KOMIUIEMEHTapHOCTH B PEaKLHAX
MaTpUYHOIO CHUHTE3A. Peanuzaums HACJIEACTBEHHON uHpOpMaIIUH.
I'eneTndeckuii Ko, ero cBoWcTBa. TpaHcKpunius - maTpuuHblii cuHTe3 PHK.




[IpyHUMIIBI ~ TPAHCKPUIILIMU:  KOMIUIEMEHTApHOCTb,  AaHTHMApPaJIENbHOCTD,
aCUMMETPUYHOCTh. TpaHciauus U ee 3tambl. Yuactue TpaHcnoptHeix PHK B
OuocuHTe3e Oenka. YcmoBus OwocwHTe3a Oenka. KomupoBanwe aMHUHOKHCIIOT.
Posnb pubocom B GrocuHTE3€E OEnKa.

Opranuzamus reHoMa y MPOKapHOT U SyKapHOT. Perynsius akTUBHOCTH T€HOB Y
npokaproT. ['unore3a omepona (®. XKakxo6, XK. Mano). Perymsius oOMEHHBIX
MPOIIECCOB B KJeTKe. KileTouHbIl TOMeocTas.

Bupycsl - Hekserounsle (OpMBI KM3HM M oOiMratHele mapasuTbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOdaros.

Bupychsle 3aboneBaHusi 4enoBeka, KUBOTHBIX, pactenuit. CIINJ], COVID-19,
colMaIbHbIE U METUIIMHCKHIE TPOOIeMbI

2.6

Knerounsrii nwmkn, ero mnepuonsl W perymsiuus. MWHtepdasza u  MHUTO3.
OcoOeHHOCTH TIPOIIecCOB, MpoTeKaromux B uHTepdasze. [loaroroBka KIETKH K
nenennro.  I[IpecuHTeTnuecknii  (IIOCTMHUTOTHYECKHM), CHHTETHYECKUHA U
HNOCTCUHTETHYECKUH (IIPEMUTOTUUECKHUHT ) TIEpUO.IbI HHTEP(A3BI.

Marpuunbiii  cunres JHK-perumkanusa. [lpunnuner  permukanuum — JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYyKOHCEPBATUBHBIM  CHUHTE3, aHTUIAPAILICIBHOCTb.
Mexanusm perunkauuu JJHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TesomMepasa. XpPOMOCOMHBI HaOOp KIETKM - KapHOTWIl. JIMTUIOMIHBIA U
TaruIONIHBI  HAaOOpbl XpoMocoMm. ['oMosormdnable XpoMocombl. [losoBbie
XPOMOCOMBI.

Henenue xinerku - muto3. CTaguu MUTO3a U MPOUCXOISIIME B HHUX IPOIIECCHI.
Tunsl muto3a. KapuokmHes m nuTOKMHE3. buonormueckoe 3Ha4eHHE MUTO3A.
Perynsauus mutroTrdeckoro nukia kietku. [lporpaMmMmupyemast kiietouHnas ruoesns
- amoITO3.

OyHKIMOHATbHAsI TEeHOMUKA

Opranusm Kak Onoyornyeckas cucrema




3.1

OHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpTaHU3MBI "
MHOTOTKaHEBbIE OpPraHU3MBI.

®dopMbI pa3MHOKEHHUSI OPraHW3MOB: Oecrosoe (BKJIIOYas BETeTaTHBHOE) U
nojoBoe. Buael  Oecnojoro  pasMHOXKEHHS: TOYKOBaHHWE,  CIOPYJISIIHS,
¢dbparmeHTanus, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBeie kaeTku, uau rametsl. Meito3. Ctagun Merosa.
IToBenenue xpomocoM B Meiiosze. Kpoccunrosep. bronornueckuii cMbIci Meiio3a
Y TI0JIOBOTO Tpoluecca. Melo3 v ero MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiiieBoe pa3BuThe. |'ameTroreHe3 y >KMBOTHBIX. [loyoBbIe Kene3bl.
O6pazoBaHre ¥ pa3BUTHE TMOJOBBIX KieToK. CrHepmMaToreHes U OOTEHE3.
Ctpoenue monoBbIX KJeTOK. OIIOAOTBOpEHHE U 3MOPHOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHMS: HApYKHOE, BHyTpeHHEee. [lapTeHorenes.
NunuBuyansHOe pa3BUTHE OpraHu3MoOB (oHToreHe3). Cramum s3MOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jsrymkn). Jpoonenue. Tunst gpodiaenus. OcoGeHHOCTH
JIPOOICHHST MIIEKOTTUTAIONTNX. 3apOJIbIMICBhIE JIMCTKU (TacTpy/sAIus). 3akiaaKa
OpPraHOB M TKaHEW M3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHUE YacTeu
pa3BUBAIOIIETOCS 3apojpliia (3MOpHOHANBHAS WHAYKIMS). 3akiajka IIaHa




CTPOEHHUSI KUBOTHOTO KaK pe3ylbTaT HEPApPXUUYECKUX B3aUMOJACUCTBHUN I'€HOB.
Bnusinue Ha SMOpUOHANBbHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKpPYKaIOIIEH
cpenbl. Poct u pazButue xuBOTHBIX. [locTamMOproHaneHbIi niepuoa. Ilpsimoe u
Henpsimoe paszButue. PazButue ¢ Meramopo3oM y OECHO3BOHOYHBIX H
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4eckoe 3Hau€HUE MNPSAMOrO M HENPSIMOIo
Pa3BUTHS, UX PACIPOCTPAaHEHHE B MpupoAe. Tunel pocTa KUBOTHBIX. DAKTOPHI
perymsiiuy  pocTa >KMBOTHBIX U 4yenoBeka. Craguu MOCTIMOPHOHAIBHOTO
pa3BUTHs y KUBOTHBIX U YeoBeKa. [lepropl OHTOreHe3a yesnoBeKa.
PasmHOoxkeHne u paszBuTue pacteHuid. ['ameroputr u cmopodur. Meiio3 B
KM3HEHHOM IMKie pacrteHuil. OOpa3zoBaHue cmop B Ipolecce Meiosa.
I'amerorenes y pacrenuid. OIUIOAOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX
Oopranu3MoB. /IBoiiHOE OMIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHil. OOpa3zoBaHue U
pa3BuTHE ceMeHU. MexaHU3Mbl PETyJISLUN OHTOI€HE3a Y PACTEHHI U )KUBOTHBIX

3.2

Uctopust craHoOBiieHMs M pa3BUTHUA TEHETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATUS U CHMBOJBL ['OMOJOTMYHBIE XPOMOCOMBI, AJIJICNIbHbBIC
TEHbI, aJbTEPHATUBHBIC NPU3HAKUA, JOMUHAHTHBIMN M PELECCUBHBIA MPU3HAK,
TOMO3HWI0Ta, TETePO3UrOTa, YHUCTasl JIMHUS, TUOPUIBI, TEHOTHUN, (EHOTHIL.
OCHOBHBIE ~ METOABl TCHETUKH: THOPUAOJIOTUYCCKUH,  ITUTOJOTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHzemns - 3aK0H eIMHO00pa3us
ruOpuoB TepBoro TmokosieHus. IlpaBuno pomMuHUpoBaHusA. BTopoit 3akoH
Mennenss - 3aKOH paclICIUICHHs NpU3HaKkoB. LlUTosIOrMYecKre OCHOBBI
MOHOTMOPUAHOTO CKpeluBaHusl. [ noTe3a YncToThl raMerT.

AHanusupyroniee CKpemmBaHue. [IpoMexyTOUHBIM XapakTep HaclieJOBaHMUS.
Pacmennenne npu3HakoB MPU HETIOJHOM JIOMUHUPOBAHUU.

JurnOpugHoe ckpemyBanue. Tperuil 3akoH MeHzenst - 3aKOH HE3aBUCHUMOIO
HaclleIoBaHusl ~ Mpu3HaKkoB.  LluTomornueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILUBAHMUSL.

CueruienHoe HacienoBanue mnpuszHakoB. Paborer T. Moprana. CremieHHoe
HACJIeJJOBaHNE T'E€HOB, HApPYIICHHE CIEIJICHUS MEXIy TreHaMu. XPpOMOCOMHas
TEOPHSI HACJIEICTBEHHOCTH.

I'enernka moma. XpoMOCOMHBIM MEXaHU3M ONpeAeNeHHs Iosa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporameTHhIM ToJ. ['eHeTmyeckas
CTPYKTypa TOJIOBBIX XpomocoM. HacnenoBanue mNpU3HAKOB, CIEIUICHHBIX C
nosioM. ['eHotnnn kak wenoctHas cuctema. [lnedorponus - MHOXKECTBEHHOE
JIecTBUE TeHA. MHOXKECTBEHHBIM ajuien3M. B3aumonencTBue HeauleIbHbIX
reHoB. Kommiementapaocts. Onucras. [lonumepus




3.4

B3aumogeiictBue TeHOTHMIAa M cpeAbl npH  (HOpMHpOBaHMM  (EHOTHIIA.
N3menunBocTh npusHakoB. KauecTBEHHbIE M KOIMYECTBEHHBIE NPU3HAKU. Bubl
W3MEHUYMBOCTHU: HEHACIIEICTBEHHAs U HACIEACTBEHHAS.

MoaudukanmonHas ~ u3MeHYMBOCTh.  Pomp  cpeapl B (OpPMHpPOBaHUU
Moau(HUKAITMOHHON M3MeHYMBOCTH. Hopma peaknmu npusHaka. BapuarmoHHBIN
psan u BapuanmoHHas kpuBas (B. HMoranncen). CpoiicTBa MoIu(HUKannOHHON
W3MEHYNBOCTH.




I'eHoTunmueckass W3MEHUYMBOCTH. (CBOMCTBA TE€HOTUIIMYSCKOH M3MEHUYMBOCTH.
Bu bl reHOTHITMYECKON N3MEHYNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHAS.
KoMOnHaTHBHAasT W3MEHYMBOCTh. Meio3 W TIOJOBOM TMpOIECC - OCHOBA
KOMOMHATUBHOM H3MEHYHMBOCTA. PoOiabr KOMOHMHATMBHOM H3MEHYHMBOCTH B
CO3/IaHMH TEHETUYECKOTO PA3HOOOpa3usl B MpezesiaXx OJHOTO BH/IA.

MyrauvoHHass HM3MEHUYMBOCTh. Buabsl MyTanui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHBICE MYyTallMU. SnepHble U
HUTOIIa3MaThHieckue Mytaruu. CoMaTH4ecKre U MojioBble MyTanuu. [Ipudunnb
BO3HUKHOBEHUs MyTaluid. MyrareHbl W HMX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHYECKHX PSIOB B
HaciencTBeHHo m3meHunBocty (H.M. BaBunoB). BHesnepHas u3MeHYMBOCTh U
HACJICACTBCHHOCTD

3.5

Kapuotun 4enoBeka. MexnyHapoaHas MporpaMma HCCIEAOBaHUS TEHOMa
yeloBeKa.  MeTonbl  M3Y4YeHUs  TE€HETMKM  4YeJIOBEKAa: TE€HEaJOTrMYEeCKHid,
OJIM3HEIOBBIMH, LIUTOT€HETHYECKHIA, MONYJISILIUOHHO-CTATUCTUYECKHUI,
MOJIEKYJISIPHO-TEHETHUECKHU . CoBpemeHHOe onpeesieHue TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOUIBIO
[MI1P-ananm3a.  HacnmencTBeHHble — 3a0oneBaHus — 4YejdoBeKa. [ €HHbIE W
XPOMOCOMHBIE 0oe3HH YEJI0BEKa. boiesnn c HACJIEACTBEHHON
MPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKHU B MPEIOTBPALICHUN
1 JICUCHUHN T€HETUYCCKHX 3a001eBaHMi uenoBeka. CTBOJIOBBIEC KIIETKU

3.6

JloMecTukanyst U celeKiusa. 3apoKICHUE CEJNEKIMH U JTOMECTHKALMHU. YUYEHUE
H.. BaBwioBa 0 I1eHTpax NPOUCXOXKICHUS W MHOT000pa3us KyJIbTYPHBIX
pacreHuii. Ponb cenexkuuu B CO34AHMM COPTOB PACTEHMM U IIOPOJ KUBOTHBIX.
Copr, mopoga, MmTaMM. 3aKOH TOMOJIOTMYECKHX PSJOB B HACJIEICTBEHHOU
n3menunBocty H.W. BaBuioBa, ero 3HadeHne 17151 CENEKIIMOHHON pabOTHI.
Metonel  ceNeKIMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCoBBI |
VH/IUBUYaJIbHBIN. OTambl KOMOHMHAIIMOHHOM ceixexuuu. McnobeltaHue
MPOU3BOJUTENICH IO MOTOMCTBY. OTOOp IO TEHOTHUIY C TIOMOIIBIO OIEHKH
(eHoTHIIa TOTOMCTBA M OTOOP MO TEHOTUITY ¢ oMoInbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEICKIIMOHHON paboThl. PaguanmoHHbIil 1
XUMHYECKUI ~ MyTareHe3 Kak HCTOYHMK MYTallMid y KyJbTYPHBIX(hopM
Opranu3MoB. Vcrnosb30BaHME  TE€HOMHOTO  PEJAKTHUPOBAaHWS U METOIOB
pexomOuHaHTHBIX JIHK amst momydeHus MCXOqHOTo MaTepraia sl CeTCKITUH.
[Tomydyenne monumrion1oB. BHyTpuBHI0oBas rubpuansamnus. ban3kopoacTBeHHOE
CKpelrBaHue, Wik HHOpuAMHT. HeponcTBeHHOE CKpeluBaHue, WA ayTOPHIHHT.
I'etepozuc u ero mnpuuyuHbl. Mcnonb3oBaHWE TeTEPO3UCAa B  CEJICKIUU.
Otnanennas ruOpuauzanus. [Ipeononenne Oecryioqust MEXBHIOBBIX THOPUIOB.
JlocTrxeHus CeeKIuy PacCTEHU U )KUBOTHBIX




3.7

OOBEKTBI, UCHIOTb3YeMbIe B OMOTEXHOJIOTHH, - KJICTOYHbIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTraHM3MbI, HMX XapaKTepPUCTHKA. TpaauuuoHHas OHWOTEXHOJIOTHS:
xjeOoneueHne,  MOJAYYEHHE  KUCIOMOJIOYHBIX — INPOXYKTOB,  BHHOJENHE.
Muxkpoouonoruueckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOIMYECKHX TEXHOJIOTUH.
[lpom3BoacTBO  Oenmka, aMHUHOKHCIOT WM BUTaMHHOB.  VIcKyccTBeHHOE




OIUIOAOTBOPEHHE. PEKOHCTpYKIMS SWLEKIETOK M KIOHWPOBAHHWE JKUBOTHBIX.
Mertoz TpaHCIUTaHTAIUU SIIEP KIETOK.

XpoMOCOMHasi M T€HHas WHXEeHepua. VICKyCCTBEHHBI CHHTE3 TE€Ha U
KoHCcTpyupoBaHue pekoMOMHaHTHRIX JIHK. JlocTmkeHns W TEepCHEKTUBBI
XPOMOCOMHOW WM TEHHOM WHXXCHEpHH. MeIuIuHcKue OHOTEXHOJIOTHH.
Hcnonb30BaHne CTBONOBBIX KIIETOK

CucreMa 1 MHOTOOOpa3ue OPraHmdeckoro Mupa

4.1

buonornueckoe  pasHooOpazue  opranusmoB.  CoBpeMeHHas  CHUCTEMa
opranudeckoro mupa. [lpuHinmnel xnaccuukanuu opranu3mMoB. OCHOBHBIE
CHCTEMATHYECKHUE TPYIIIIBI OPTaHU3MOB.

OcoOeHHOCTH CTPOEHUS M KU3HEACSTEIHHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
BakTepuu, apxeu, OJHOKIETOUYHBIC TPUOBI, OJHOKICTOYHBIE BOJIOPOCIH, IPYTHE
npoTtucThl. KonoHuanbHble opranu3mbl. [IBIkeHUE OJTHOKIIETOYHBIX OPraHU3MOB:
aMGGOI/II[HOQ, KTYTUKOBOC, pPCCHUYHOC. 3aH_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.
Pa3qpa>xiMOCTh Y OJTHOKJIETOYHBIX OPraHU3MOB. TakcuChI

4.2

MHOrokneTouHble pacTeHus. B3aumMoCBsA3b 4acTeli MHOIOKJIETOYHOTO OPraHU3Ma.
TkaHu, Opranbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOIrO opranusma. Opranusm
KaKk eauHoe 1enoe. TkaHu pacteHud. Tumbl pacTUTENbHBIX  TKaHEW:
oOpa3oBarenbHasi, TIOKPOBHAs, TMPOBOAAIIAs, OCHOBHAs, MEXaHHYCCKAsl.
OcobeHHoCcTH CTpOoeHUS, PYHKITUH M PACTIONIOKEHHUS TKaHEH B OpraHaxX pacTeHUH

4.3

BererartuBHbIE U reHEpaTUBHbBIE OpraHbl pacTeHUN. DyHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukKeHUE MHOTOKJIETOYHBIX PACTEHUIA: TPOIU3MBI U
HacTuu. lloryomenue BoOAbI, YIVIEKUCIOIO ra3a ¥ MMHEPAJIbHBIX BEIECTB
pacrenusmu. J{pixanue pactenuit. Juddy3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cHCTEMbl pacTeHM. Beinenenune y pacreHuil. 3amura Yy
MHOTOKJIETOUHBIX pacTennil. Kyrukyna. CpencrBa MacCMBHOM M XUMHYECKOH
3amuThl. GUTOHLINBL.

PaznpaxumMocTh U peryisinius y OpraHu3mMoB. PasgpakuMoCTe W peryisiuus y
MHOTOKJIETOYHBIX paCTEHUN. POCTOBBIE BellleCTBAa U MX 3HAYECHHE

4.5

MHOrOKIETOYHBIE ~ KUBOTHbIC.  B3anMMOCBA3p  4acTei  MHOTOKJIETOYHOTO
opranu3ma. TkaHu, OpraHbl U CHUCTEMBI OPTaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX W 4YejoBeKa. THUIIBI
JKUBOTHBIX TKaHEW: SNUTENINAIbHAs, COCAVHUTENIbHAsA, MbIIIEYHAs, HEpPBHAs.
OcoOeHHOCTH CTpOeHHMs, (QYHKIMH U PpacIoNIOKeHUsT TKaHeH B opraHax
JKUBOTHBIX U YEJIOBEKA

4.6

Opranbl U CUCTEMBI OPraHOB XKUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OpPTaHOB.
Onopa TCJIa OpraHu3MOB. Ckeernl OAHOKJICTOYHBIX W MHOT'OKJICTOYHBIX
JKUBOTHBIX. HapyxHblii 1 BHYTpeHHHI ckener. CTpOCHUE U TUIbI COCAUHEHUS
KOCTEH.

JIBI>keHHEe MHOTOKJIETOYHBIX JKUBOTHBIX. [luTtanume kuBoTHbIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. /[pixaHue >kuBOTHBIX. KoxkHOe nbixanue. YKabepHoe u




JIETOYHOE JIBIXaHHE.

JpixaHue MO3BOHOYHBIX KUBOTHBIX. OJBOJIOIHUOHHOE YCIOXHEHHE CTPOEHUS
JIETKHMX TO3BOHOYHBIX JKUBOTHBIX. [[pIXaTenpHas crucTemMa 4eiioBeka. MexaHu3m
BEHTUJISIMU JIETKUX Yy MOTHI M MIJIEKONUTAIOUMX. TpaHCHOpPT BEIIECTB Yy
OpraHu3MoB. TpaHCIOPT BEIIECTB y KUBOTHBIX. KpoBEeHOCHas cucremMa W €e
opranbl.  KpoBeHocHas  cucTeMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIICHUS. DBOJIONMOHHBIC  YCIOKHEHHSI CTPOCHHUS KPOBEHOCHOM
CHCTEMBI TO3BOHOYHBIX XMBOTHBIX. BblieneHue y opranu3MmoB. Breinenenue y
)KUBOTHBIX. COKpaTuTeabHble Bakyoiau. Opranbl BbifeneHus. CBsS3b  TOJOCTH
TeJla ¢ KPOBEHOCHOW U BBIACIMTEIBHON CUCTEMaMHU. BblJieeHre y MO3BOHOYHBIX
J)KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKpOBBI U HX
MPOU3BOAHBIE. Pa3ipakMMOCTh M PEryssiusi y OpraHu3MoB. Pazipaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaXuMocTh W peryadanus y
MHOT'OKJIETOYHBIX pacTeHUii. POCTOBBIE BelllecTBa U X 3HAYECHUE.

HepBHas cucrema u pediaekTopHas peryssius y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u ee otenbl. DBOJMIOLMOHHOE YCIOKHEHUE CTPOSHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX.

PazpaboTka anropuTMoB M mporpamm JUis 3(GQGEKTHBHON (QYHKIIMOHATBHON
QHHOTallUM  T€HOMOB,  TPAHCKPUIITOMOB, MPOTEOMOB,  METa0O0JIOMOB
MHUKPOOPraHU3MOB, PACTEHUM, ’KUBOTHBIX U YEJIOBEKA

OpraHu3m 4eJoBeKa U €ro 3710pOBbe

5.1

Opranbl U cucTeMbl OpraHoB 4enoBeka. OTIeNbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Peduekc u pednexkropHas nayra. besycnoBHble U YCIOBHBIE
peduiekchl. ['yMopanbHass peryisius W SHIOKPUHHAS CHUCTEMa JKHUBOTHBIX U
yenoBeka. JKemne3bl 3HAOKPUHHON CUCTEMBI U UX TOPMOHBIL. JIeHiCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPHMHHOM cHcTeM. [ umoTtamamo-runogusapHas
cucrema. Pediiekc u pediexropHas nyra. besycioBHbie U yCIIOBHBIE pedIeKChI

5.2

3ammra opranu3Ma oT Oonesneil. UMMyHHas cucrema yenoBeka. KileTounslid u
IYMOpaJbHBIE UMMYHHUTET. BpoXaeHHBIH, NpHOOpeTeHHBIH crenuduyeckuit
UMMYHHTET. Teopusi KioHaIbHO-cenekTuBHOro mMmmyHutera (I1. Dpmux, ©.M.
bepuner, C. ToneraBa). BocnaauTenbHble OTBETbl OpraHu3MoB. Poib
BPO’KIEHHOTO UIMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUM

5.3

KpoBenocHas cucrema u ee opranbl. Cep/iie, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBoobOpamenus. Pabora cepaa u ee peryssius

5.4

Hpixanue genoBeka. {uddysus razoB yepe3 moBepXHOCTh KIETKH. [[pIxaTenbHas
CUcCTeMa YCJIOBCKA. I[BIX&TGJIBHEUI IMOBCPXHOCTD. PGFYJIHI_II/I}I AbIXaHWsI.
JlpIxarenbHble 00BEMBI

5.5

[TnmeBapurenbHas cucreMa 4enoBeka. OTnensl NMUIIEBAPUTENBHOTO TPAKTa.
[InmeBapurenbHbple  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKJIETOYHOE
MULIeBapeHue




5.6

ITokpoBbl M ux mnpousBoaHble. Opransl BbiaeneHus. [louku. Crpoenue u




dbyakoHupoBanue Hepona. OuabTpanusi, cekperrs 1 00paTHOE BcachIBAaHUE
KaK MEXaHU3MbI paboThI OpraHoB BeleseHus1. OOpa3oBaHuEe MOYH Y YEIIOBEKA

5.7

JIBrmkeHWe 4enoBeka: MblmieyHas cuctema. CKeJeTHhIE MBIIIIBI U WX padoTa.
CTpoeHHEe U TUITBI COEUHEHUS KOCTEMN

Teopus 3Bomtonuu. Pazputue »u3Hu Ha 3emiie

6.1

OpomtonionHass  Teopus Y. JlapBuna. Ilpeamoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp u HayuyHas aestenpHocTh Y. JlapBrHa.

JBwxymue cuibl 3BoMONUMU BUIOB 1o Y. JlapBuHY (BBICOKass MHTEHCUBHOCTH
pPa3MHOXEHHSI OpTaHM3MOB, HACIEICTBEHHAs HW3MEHYHBOCTh, Oophba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHdeckoi Teopuu sBomtoimu (CTD). HelitpanpHas Teopus
sBomtoiui. CoBpeMeHHasi SBOIOIMOHHAS OMOJOTHs. 3HAUYCHUE SBOIOIMOHHON
TEOpUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOUN KApTHHBI MUPa

6.2

[Tonmynsauust kak sJeMeHTapHas eAuHuna dBomonud. CoBpeMEHHBbIE METOJIbI
OLIGHKM TEHETHYECKOrO pa3HoOoOpaszus M CTPYKTyphl mnomyssuuid. V3MeHeHue
reHooHJa MONYJSAIUM KaK AJIEMEHTAapHOE 5SBOJIOIMOHHOE SIBICHUE. 3aKOH
reHerudeckoro pasHosecwust k. Xapnu, B. BaitnGepra.

OneMeHTapHble  (DAKTOPBl  (IBIOKYIIUME CHJIBI) OSBOJIONMU. MyTalmoOHHBIN
npouecc. KomOunartuBHass u3MeHuMBOCTb. Jlpeil) TeHOB -  ciydaiiHble
HEHANpaBJIeHHbIE M3MEHEHUs  4YacToT ayiesned B momymauusx. Oddekr
OCHOBATEIIA. Murpauuu. N3onsauus TIOITYJISILIVINA: reorpaduueckas
(mpocTpaHCcTBEHHAs), OHoIOTHYecKast (PEenpOIyKTHBHAS).

EcrectBennsiii  orbop - Hampapisionuid  ¢aktop dBomonund.  Dopmbl
€CTeCTBEHHOT0  OTOOpa: JABWXKYIIMNA, CTaOWIM3UPYIOIIUH, pa3pbIBArOIIUi
(mu3pynTuBHBI). [TomoBoit oTOOD.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB ~ KakK  pe3yabTal  MHUKPOAIBOJIIOIMU.
Bo3HuKHOBEHHME  TPUCHOCOOJICHWNH Yy  OopraHm3mMoB.  Apomopdo3bl U
uanoananrtayu. [Ipumepsl npucnocodieHnii y opranuzMoB. OTHOCHTEIBHOCTD
MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CTpyKTypa. BumooOpazoBaHume Kak pe3ylbTar
MUKpodBotoMK. M3omsmust - kimoueBo (aktop BumooOpazoBanusa. Ilytu u
Croco0bI BU000pa30BaHUS: aJJIonaTpUIECcKoe (reorpadudeckoe),
CUMIATPUYECKOe  (IKOJIOTHMUYECKOE), "MraoBeHHOE" (monUIUIION U3 a1,
ruOpuau3anys). JIuTenbHOCTh 9BOMIOIUOHHBIX TPOLIECCOB.

Mexann3mbl popMUpoOBaHUS OMOIOTUYECKOTO Pa3HO0Opasus.

Ponb »BOMIONMOHHON OHONOrMU B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHUS
O6unopaszHooOpazusi. MUKPOIBOMIONMS M KOAIBOJIOIMS Mapa3uTOB M UX XO3SEB.
MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOpHObI
C Hei

6.3

Mertonpl U3ydeHHsI Makpo3BOJIIOLUH. [laneoHTONOrHuecKne METObl U3y4YEeHHUs
sBommonun. [lepexonnsie GopMBbl 1 PUIOTEHETHYECKUE PSIIBI OPTaHI3MOB.
Buoreorpadpudeckue Meroasl n3ydeHus 3Bomonu. CpaBHeHHe Gropsl U (ayHbI




TEMATHYECKOE INIAHUPOBAHME (c yyerom padoyeii mporpaMMbl BOCIIHTAHHSA)

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Konrpomusre  Mparrmacckue (undposbie)
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
buoJsiorus kak Hayka. 2 0.5
1 buosorus B cucreme Hayk. 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
Meto1bl TO3HAHUS KUBOU TPUPOIBI.

5 [IpaxTuueckas padora Ne 1 «/cronb30Banue 1 05 bubmmoreka [IOK
pa3IMYHBIX METOJIOB MIPU U3YYCHHUH ’ https://m.edso0.ru/7f41¢c292
OMOJOTUYECKIX 0OBEKTOB.

7KuBble cucTeMbl U UX OPraHU3ALMA. 1

3 buonornueckue cucrempl, IPOLIECCH U UX Bbu6nmuoreka [JOK

U3y4YCHUE. https://m.edsoo.ru/7f41¢c292
XMMHYECKHIi COCTAB U CTPOEHHE KIIETKH. 8 1
4 XUMHYECKHUH cOCTaB KIETKU. Boma n 1 bu6mmorexa [IOK
MHUHEpaJIbHBIE COJIH. https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
5 benku. Cocras u crpoeHue OEIIKOB. 1 https://m.edso00.ru/7f41c292
6 DepMeHThI — OMOJIOTHYECKHE KaTaIn3aTOPBI. 1 05 bubmmoreka [IOK

JlaGopaTtopHnas pabora Ne 1 «3yuenue



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

KaTaJTUTHYECKON aKTUBHOCTU (DePMEHTOB (Ha
pUMEpe aMHJIa3bl WIIA KaTalla3bl)y.

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

Bbu6nuoreka [JOK
7 Yrneoasl. Jlumub. https://m.eds00.ru/7f41¢292
Bbu6nmuoreka [JOK
8 HyxnennoBpie kuciotsl. ATO. https://m.eds00.ru/7f41c292
9 Hctopus 1 METOIbI U3YUEHUS KIICTKH. Bubnorexa LIOK
KJIeTouHas TeopHs. https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
10 Knerka kak 1en0cTHas xKuUBas CUCTEMA. https://m.eds00.ru/7f41¢c292
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU. bubmmoreka [JOK
JlaboparopHas pabota Ne 2 «M3yueHue https://m.edsoo.ru/7f41¢c292
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0,5
rpuOOB U OaKTepuid 1O MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIpENapaTax U UX OMHCAHUE.
KuzHenesTeJIbHOCTh KJIETKH. 0,5
bu6mmorexa [IOK
12 006 0 .
MCH BEILECTS HIH METabOIHEM https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
13 dorocuHTe3. XEMOCUHTES. https://m'edsoolru/7f4lcz92
bu6mmoreka [IOK
14 OHEpPreTHIecKuii OOMEH. https://m.edso0.ru/7f41¢292
JKu3HEHHBIN 1TUKIT KIETKH. J[eleHne KIIeTKH. Bubnmorexa IIOK
15 0,5 https://m.edso00.ru/7f41c292

Murto3. JITaboparopnast pabota Ne 3
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«HaOmonenre MUTO3a B KJIETKaX KOHYUKA
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOIIperapaTax».
16 buocunTes O6enka. Peakiys MaTpuaHOTO Bubmuorexa LIOK
CHHTE3A. https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
17 Tpamcsmus — GuocunTes benka https://m.edso0.ru/741¢292
Pa3MHoKkeHVe U HHIAVMBHAYAJbHOE PA3BUTHE 05
OpPraHHU3MOB. ’
18 Hexeto ¢ o . . bubmuorexa [JOK
KJIETOYHBI MBI JKM3HU — BHPYCBHI.
P 124 https://m.edsoo.ru/7f41¢292
bu6nuoreka [JOK
19 DopMbI pa3MHOXKCHHUS OPraHU3MOB. https://m.edsoo.ru/7f41¢c292
Bbu6nuoreka [JOK
20 Meiios. https://m.eds00.ru/7f41c292
OO6pa3oBaHre U Pa3BUTHE MOJOBBIX KIIETOK. bubmuorexa [JOK
21 OmonorBopenue. Jlaboparopras paborta Ne 4 05 https://m.edsoo.ru/7f41¢c292
«M3yueHne cTpOCHUS MOJIOBBIX KIETOK Ha ’
TOTOBBIX MUKpOIIpEnapaTaxy.
bu6mmoreka [IOK
22 NHauBuyaibHOE pa3BUTHE OPTAaHU3MOB. https://m.eds00.ru/7f41¢292
HacieacTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB. 15
93 ['eneTnka — Hayka 0 HaCJlEeICTBEHHOCTH U bubanorexka HOK
HU3MEHYHUBOCTH. https://m.edsoo.ru/7f41¢292
24 3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB. bubmmoreka [IOK
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MoHorubpuaHoe CKperuBaHue.

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

JuruOpunHoe ckpeniuBaHue. 3aKoH

bu6mmoreka [IOK

25 HE3aBHCHMOT'0 HACIICJIOBAHUS MTPU3HAKOB. https://m.eds00.ru/7f41c292
CuenieHHoe HaclieIOBaHUE MTPU3HAKOB. bu6mmoreka [IOK
JlaboparopHas pabota Ne 5 «M3yueHue https://m.edsoo.ru/7f41¢c292

26 pe3yabTaTOB MOHOTHOPHIHOTO U 0,5
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MUKPOTIpEIapaTax.

97 I'eneruka nona. HacinenoBanue npu3HaKoB, ﬁgsg'l;ll:eezz(liﬁljﬂfﬂdw
CICTUICHHBIX C TIOJIOM. S :
M3menunBocth. HenacneacTBeHHas Bbu6nuoreka [JOK
U3MeH4nBOCTh. JJaboparopHas padota Ne 6. https://m.edso0.ru/7f41¢c292

28 N3yuenne MmoauuKarmoOHHON 0,5
W3MEHUYUBOCTH, TTIOCTPOCHHE BAPHAIIMOHHOTO
psAna U BapuallMOHHOM KPUBOW.

HacnencrBeHHass “BMEHUMBOCTb. bubmuorexa [JOK

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 https://m.edso0.ru/7f41¢c292

MyTalui y 1po30(uiIsl Ha TOTOBBIX ’
MUKpOIIpenaparax.
Bbu6nuoreka [JOK

30 I'enernka uenosexa. https://m.eds00.ru/7f41c292
PeseprubIil ypok. O600111eHIE TIO TEME Butmorexa LOK

31 «HacnencrBeHHOCTE U N3MEHUYUBOCTH

OpTraHHu3MOB».

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

Cenexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f41c292
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Bbu6nmuoreka [JOK

32 Cenexuus Kak HayKa i IPOLECC. 1 https://m.edso00.ru/7f41c292
33 MeToibl U JOCTUKEHHS CENEKIIMU PACTEHUN 1 1 bubmiorexa [IOK
KHBOTHBIX. https://m.edsoo0.ru/7f41c292
34 buorexnomno Kak oTpac OHU3BOJICTBA 1 bubmorexa HOK
HNOTCXHOJIOT'UA T JIb IT 3B TBA.
p P A https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 45
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TEMATHYECKOE INTAHUPOBAHMHE (¢ yuerom pado4eii nporpaMMbl BOCIIMTAHUA)

11 KJIIACC
KosanuecTBo 4acon JIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM Kourponsusie  Tpaxruseckse nugposeie
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
IBOJIONMOHHASI OHOJIOTHSA 9 1
1 DBOJIIOLMS U METOJIbI €€ U3YUEeHUS 1 bubmmnorera [IOK
https://m.edso00.ru/863ea20e
5 Hcropus pa3BUTHS IPEACTaBICHUN 00 1 bubnuoreka [IOK
3BOIIOUAU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3IeMeHTapHas eUHUIIA
4 BUJa ¥ dBoroInK. JlaboparopHas pabora Ne 1 05 bubanorexa HOK
1 «CpaBHeHHE BUJOB 110 https://m.edso0.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO)
5 JIBroKymue cuitel (37eMeHTapHbIe (DaKTOPHI) 1 bubmuorexa [JOK
SBOJIIOIAHU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennbIit 0TOOP U €10 GOpMBI 1 httos://m.edsoo.ru/863e9ed
Pe3ynbTaTel 3BOMIOLMN:
MIPUCIIOCOOJIEHHOCTh OPTAHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopras padora No 1 05 bubanorexa HOK
2 «Onucanue MpUcIocoOJIeHHOCTH https://m.edso00.ru/863e9fde
Oopranu3ma 1 €€ OTHOCUTEIBHOIO
XapaxkTepa
8 Hamnpasnenus u myTu Makpo3BOJIIOLUU 1 bubmmorexa LOK
https://m.edsoo.ru/863e9cle
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9

HeobOpatumocTs 3BOIIONNH

Bo3HukHOBeHME 1 pa3BUTHE KU3HU Ha 3eMiie 0,5
10 Uctopust xu3Hu Ha 3emile U METOJbI €€ bubanorexa HOK
W3y4YEHUs https://m.edso0o.ru/863eaea?
11 ['umoTe3sl MPOMCXOXKIACHUS KU3HUA Ha 3emiie bubmorexa LIOK
https://m.edso00.ru/863ea5a6
12 PasButre xu3HM Ha 3emMIie 1o 3pam U bubmmoreka [JOK
epuoiam https://m.edsoo.ru/863eat6he
OCHOBHEBIE JTaIIbl 9BOJJIIOLIUU PACTUTCIIBHOTO
13 U J)KUBOTHOTO Mupa. [Ipaktuueckas pabora 05 bubmmoreka [IOK
No 1 «M3yueHne uckomaeMbIX OCTaTKOB https://m.edso00.ru/863ea8bc
PacTeHMi U KUBOTHBIX B KOJUIEKIIHIX»
14 CoBpeMeHHast cucTeMa OpraHu4eckoro bubanorexa HOK
MHpa https://m.edso00.ru/863ea48e
15 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTECHE3) f::;;::;;?f:}; 63eac2c
16 JIBrxy1ye cuibl ((hakTophl) aHTPOIIOTEHE3a E;I::;;T:;(;?S/Ié 63caddd
17 OCHOBHBIE CTaIUU IBOIIOLUH YEJIOBEKA buGnnorexa LIOK
https://m.edsoo.ru/863eaea2
18 UYenoBeueckue packl U MPUPOJIHbBIC bubmmoreka [JOK
aJanrTalnyuy 4eIoBeKa https://m.edso0.ru/863eaea2
PeseprubIil ypok. O60011eHIE TIO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE )KU3HU Ha
3emien
Opra"nusmsl U OKpY:KalolIas cpeaa 1
bubmmoreka [JOK
20 JKOIOrHS Kk Hayka https://m.edSO(IJl.ru/863eaea2
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
22 Abunornueckue gaxktopsl. JlabopatopHas 0.5 bubmmoreka [IOK
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paborta Ne 3. «Mopdomornueckue
0COOEHHOCTH pacTEeHU U3 pa3HbIX MECT
obutanusy. Jlaboparopnas padota Ne 4.
«BnusiHue cBera Ha POCT U pa3BUTUC
YEPEHKOB KOJICYCay

https://m.edso0.ru/863eb10e

bu6mmoreka [IOK
23 buorureckue paxrope! https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKN
24 nonynsiun. [Ipakruyeckast padora Ne 2 05

«[Toxcu€r MIOTHOCTH MOMYJISALIMI Pa3HBIX
BUJIOB PACTEHUI»

Coo01recTBa 1 DK0JIOTHYECKHE CHCTEMBI

25 Coo01iecTBa OpraHu3MoOB — OHOIIEHO3 ng:;::;;?ﬁg 63eba6a
bubmuorexa [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) https://m.e dsogru 1863eba6a
OCHOBHBIE TIOKa3aTEeNN YIKOCUCTEMEI.
27 Dxonorundeckue nupamuabl. CBoCTBa bubnnorexa LIOK
skocHcTen. CyKieeons https://m.eds00.ru/863eb5fa
bubmuorexa [JOK
28 Hpupoxiibie SKOCHCTEMEL https://m.edSO(I)l.ru/863eaea2
29 AHTPOTIOTEHHBIE YKOCUCTEMBI bubmorexa LHOK
https://m.edso00.ru/863eaea2
30 buocdepa — rinobanpHas skocucTemMa bubnnorexka HOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK
onocdepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBO B Onochepe 3eminn
33 CocyiecTBoBaHUE TPUPOBI U bubmmoreka [JOK
Ye0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O0001IEHHE TEMBI bubmmoreka [JOK
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«COO6H_ICCTB3 N 3KOJIOTUYCCKUE CUCTEMBI»

https://m.edsoo.ru/863eaea?2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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2.5

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

[Maceunuk B.B., Kamenckuii A.A. buonorus, 11 kmacc/ OO0 «IPODAy»; AO «M3natenbctBolIpocBemieHuey;

METOINUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

[Taceunuk B.B. buosnorus. [Ipumepnasie paboune nporpammel. [Ipeamernas nunus yaeonukoB B. B. [Taceunuka 10-11 kmaccer : yue6.mocobdue st

obmeobpazoBat. opranm3anuii / B.B [laceunuk. — M. :IIpocsemenue, 2020. — 95 c. : ui.

buonorus. Meroandeckue pekomenaanuu. [Ipumepnsie paboune nporpammser 10-11 kinaccesl : y4e6.mocoduems odeoopaszosar. opranusanuii / B.B.

[Taceunuk— M. : [Ipocsemenne, 2017. — 162 c. : ui.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

https://resh.edu.ru/subject/5/Yuau.py https://uchi.ru/

VYpoxku ouonoruu https://www.uchportal.ru/load/74 Nurepakrushas gocka https://www.uchportal.ru/load/216
KommbtorepHblie mporpammel o 6uonoruu https://www.uchportal.ru/load/7911pe3enranun https://www.uchportal.ru/load/75

denepanbHblil mopran «Poccuiickoe odbpazosanue» http://www.edu.ru/3syku mpuposst http://www.tatarovo.ru/sound.html

Wudoypox https://infourok.ru
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