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HOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOAXOJIOB K (OPMUPOBAHUIO COJEpKaHUS Yy4eOHOTO TpeameTa «bBHOJIOTHS» COCTaBWIIH:
koHnentyainbHble nosiokeHust GPI'OC COO o B3auMOOOYCIOBIIEHHOCTH IEJEH, COJEpKaHMUA,
pe3ysbTaToB OOyUeHUsT W TPEOOBAHWIA K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0IUX IESIX ¥ MPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIIHETO
obmiero oobpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O Crieu(uKe OUOJIOTHH,
e€ 3HAYCHWU B TIO3HAHWH >KHUBOW TMPHPOJBI M OOECICUYCHUU CYIICCTBOBAHHS YEIOBEYCCKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEIICIICHBI OCHOBHBIC ()YHKIIMH MPOTPAMMBI
10 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma o Omosioruu naét mpencTaBlIeHUe O EsIX, 00 00IIel cTpaTterun ooydeHus,
BOCITUTAHWS W Pa3BUTHA OOYYAIOIIMXCS CpelcTBaMH ydeOHOTO TmpenaMera «buomorusy,
ompenenseT 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHWe, €ro CTPYKTYpY, pacupeiesieHHe II0
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3y4YeHHUs] y4yeOHOTro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTEeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOMINXCS.

B mporpamMMe 1o OHOJIOTMM TakKe YYHTHIBAIOTCS TPEOOBAHHUS K ITUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM oOydeHHS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBHI 00YJarONIUXCS O
OCBOEHHIO COJIEP)KaHUS OMOJIOTMYECKOTO 0Opa30BaHuUs.

B mporpamme no Guosnoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) peaqnu30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B M3Y4YeHUHU Ouosoruu, Omaromapss 4eMmy B HeW MNpocMaTpuUBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMil  JMYHOCTH, SKOJOTHYECKOTO  MBIIIJICHHUS,
MIpPEe/ICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OEpeKHbIM OTHOILIEHHWEM K OKpyKarouei
npuponHoit cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOJIOTHYECKHUX TEOPH, a TakkKe
3HAHMUI O CTPOEHUM >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B MpOrpaMMe IO OHOJOTHM YIENEHO BHUMAHUE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HaHWUN B OBCEIHEBHOM XKU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU IIeJIeCO00pa3HOro MOBEICHUSI B OKPYXKAloIlel MpUpOJHON cpere,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YEJOBEKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAIPaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpOAUKTOBAHO HEOOXOIUMOCTBIO OOECTeUeHUs! YCIOBUN Ml pelICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
(dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHUSM JHMHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHe cpemHero ooOuiero obpa3zoBaHHUs 3aHMMaeT BaxxHoe Mecto. OnHa
obecrieunBaeT (GopMUpOBaHHE y OOY4AIOUIUXCSA NPEACTABICHUNH O HAyYHOW KapTUHE MHpAa,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBUS Ui TMO3HAHUS 3aKOHOB JKUBOW MPUPOIBL,
(dbopmupoBanus (PyHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro M OezomacHoro obpasza
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, IEGHHOCTHOTO OTHOIICHUS K )KHBOW MPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHue OHONOTHS UMEET TaKXkKe s PEIIeHUs BOCIUTATENbHBIX U
pa3BHBAIOIINX 33/1a4 CPEAHEro oOIIero oopazoBanus, couanu3anuu oOydaronmxcs. M3yuenue



ouosorun oOecrieunBaet yCIIOBHUSA TUISt dbopmupoBaHus MHTEIJUIEKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPHI, CIOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSMH W3 JPYTUX Y4EOHBIX MPEIMETOB, B
94acTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBanHbIE TIOJ0KEHUS O MpeHAa3HAYEHUHN YIeOHOTO
npenMera «buonorus» CcocTaBWIM OCHOBY Ul ONpPENENIEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt0op conepxkanust yaueOHOTO Mpeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUHI KyJIBTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs JOJKHbI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMbIC il (popMUpOBaHUS OOIIEH KyIbTYpBI, OTPEICIISIONINe
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOUIeH NPUPOJHONW cpesne, BOCTpeOOBAHHBIE B
TOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00e MECTO B TOM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUSA, KOTOpblE CIyKaT OCHOBOM uid (opmHupoBaHUS
MIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa W I[EHHOCTHBIX
OpHEHTAIMX JTMYHOCTH, CIOCOOCTBYIOIIMX T'YMaHU3alluu OMOJIOrMYECKOT0 00pa30BaHHUs.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUU 00 OTIMYUTENbHBIX 0COOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W S3BOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType ydyeOHOoro npeamera «buosiorus» BbIIENEHbI CIeNYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO NO3HaHUs», «KieTka kak Ouosioruueckas CUCTeMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MTPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp usydenus yuebHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHHE
oOy4aromMMHUCsS 3HAHUAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd >MBBIX CHCTEM
pa3HOro paHra U NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOLIEHUH OOBEKTOB KMBOM MPUPOJIbI U PEIIEHUS Pa3IMUHBIX KU3HEHHBIX MPOOIEM.

JlocTiwkeHue Lenu u3ydeHust ydeOHoro mnpenmera «buosnorus» Ha 0a3o0BOM ypOBHE
o0ecrieunBaeTcsl peUIEHUEM CIEAYIOIUX 3a/ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXAaIlUX OCHOBOM i (POPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHs OpraHW3alluy,
BBIJIAOIINXCS] OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBaHUAX B OMOJIOTUH;

¢dopmupoBaHue y OOy4aroUXCs IO3HABATENIbHbIX, MHTEIIEKTYaJbHBIX M TBOPUYECKHX
crocoOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHUSA B OMOJOrMM Hay4HBIX B3IJISJIOB,
U U TOAXO0I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLICHUBATH SIBICHUS OKPYXKAIOIIErO0 MHpa >KMBOM MPUPOABI Ha
OCHOBAHMU 3HAHUH U ONbITA, OJYYECHHBIX PU U3Yy4EHUU OMOJIOTHH;

¢dopmupoBaHue y oOOy4aroIUXCs YMEHHUH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHMM B TNPAKTUYECKOW JESITEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAaHHUS YEJIOBEKOM >KHMBOM INPUPOIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOLIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEICHUN
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TPUOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEAHEBHOM >KM3HU JUIS OLIEHKU
MOCIIE/ICTBUI CBOEH JEATENbHOCTH 1O OTHOIICHUIO K OKPYXKAIOLIeH cpenae, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHHE U COOIOIEHUE MEP TTPODUITAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero odpasoBanusi «buosnorus», usydaemas Ha 6a30BOM YpOBHE,
SABIISICTCST O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

st u3yuenusi OMoJIoruu Ha 6a30BOM YPOBHE CpeIHEro o0Iiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gyac B Heznento), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, (uiocoduel, 3TUKOW, ICTETUKOW W mpaBoM. Ponp Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI Mupa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PadOThI:

[Ipaktnueckas padora Ne 1. «lcnosp3oBaHuEe pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIMS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHus: Ouonoruu. OTInune >KUBBIX
CUCTEM OT HEOPraHWYEeCKOW MPUPOIBI.

CpoiictBa OwocucTeM H HX pa3HOOOpa3we. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIHMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIN.

JdemoHncTpaumnu:

Tabmuubr u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyisr JJHK.

Tema 3. XuMuYecKHUil COCTAB U CTPOCHHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKHM.  XHUMHUYECKHE  DBJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMeHThl. Boia u MuHepaibHbIe BEIIeCTBA.

OyHKIMM BOJBl U MUHEpPAJIbHBIX BellecTB B KieTke. llomaepxaHue OCMOTHUYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMHHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnnumebie
U 3aMEHHMMbIE aMHUHOKHMCIOTHL. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€lKOBOM
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUU OEIKOB.

®epMeHThl — Ouonoruyeckue KaranuzaTopsl. CTpoeHHe ¢GepMeHTa: aKTUBHBIN ILIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTallu3aTopoB.

YrneBosl: MOHOCAaxapuIbl (TI0K03a, pubo3a U ne3okcuprbo3a), aucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUTo03a). buomorndyeckne QyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruApOodoOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu naunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB M JMIUIOB Kak
HWCTOYHUKOB SHEPTUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykneotunsl — MOHOMEpPBI HYKJIEMHOBBIX KUCJIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenue u
GbyHKIUH.

[Muronorusa — Hayka o kiuerke. KileroyHas teopus — npumep B3aMMOJCHCTBUS UICH U
(aKTOB B HAYYHOM TO3HAHUH. METOIbI N3YYSHHS KIIETKH.

Krnetka kak nenocrHas »xuBas cucrema. O01ine Npru3HaKky KJIETOK: 3aMKHYTasl Hapy>KHas
MeMmOpana, mojekynbl JJHK kak reHeTrueckuii armapar, CuCTeMa CHHTe3a OeKa.

Tunel KIeTOK: JyKapuoTHYeckas M IHpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
MpoKapuoTH4eckoi kieTku. Kietounas crenka 6akrepuil. CTpoeHHE S3yKapHUOTUUECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOMN, )KUBOTHONU U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, IIMKOKAJIUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u €€ opraHoOU[IbI.
OnnomeMOpannbie opranouas! kietku: OIIC, annapat 'onbmxu, muzocoMsl. [TomyaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHApPUH, IIacTUbl. IlpomcxoxaeHne MHUTOXOHIAPUN M IJIACTU.
Bunel nnactua. HememOpanHble opraHon/ibl KJIETKU: pUOOCOMBI, KIIETOUHBIM EHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SJPHIIIKO. XPOMOCOMBI.

TpancnopT BeriecTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHUX OJIEMEHTOB B HEXHUBOW  MIPHUPOJIEY,
«PacrpeneneHne XMUMUYECKUX JJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunTes Oenka», «CTpoeHne MoseKyisl O6enkay, «CTpoeHue GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynbl ATDy», «CTpoeHue 3yKapuoTHYECKON
KieTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KieTkn», «CTpoeHue
IIPOKaApPUOTUYECKOH KIETKN», «CTpOCHUE AApa KIETKNY, «YTIEBOAB, «JIUnuapm.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUaJIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JIaGopatopHass pabota Ne 1. «M3ydyeHue KaTalUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
IpUMepe aMUIIa3bl UM KaTanasbl)y.

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboym3M. AccUMWIANMS — (TUIACTUYECKHHA OOMEH) |
JUCCUMIIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPOo(HBIA U rereporpodHslid. Pons ¢pepmenToB B oOMeHe
BEILECTB U NPEBPAILLEHNUN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3pl ¢orocuHTe3a. Peakiuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs KHU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XeMOCHUHTE3UpPYIOLMe OaKTepuu. 3HAUCHHE XEMOCHHTE3a /IS KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTalbl SHEPreTHIecKoro oomMena. I nmukonus. bpoxxenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JHK. Peammzanus
TeHEeTUYeCKON mH(popMamu B KieTke. ['eHeTHUecKnii Ko M ero cBoiicTBa. TpaHCKpUNIHS —
Matpuunblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
WBanoBckuit). OcoOEHHOCTH CTPOEHHUS U KU3HEHHOTO LMKIIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KMBOTHBIX U YeJOBEKa, BbI3bIBa€MbI€ BUpycaMu. Bupyc uMMyHoaepuIMTa YeaoBeKa

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIIMSA, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoHncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanoscku, K. A. Tumupsses.

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenne JJHK», «Crpoenue u
¢byHKIIMOHUpOBaHWe TeHa», «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Penmukarus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJTHK.

Tema 5. PazmHokeHMe M HHAUBHAYAJbHOE PA3BUTHE OPraHNU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM 1HMKN Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekarmue B uHTepdasze. Pemmkamus — peakuust marpuuHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. J[MIUIOWIHBIM W TalUIOWIHBIA XPOMOCOMHBIE
Habopel. Xpomatusl. LluTongornueckue OCHOBBI Pa3MHOMKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. IIpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMsIX MUTO3a. BHOJIOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl Oecnolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE Pa3MHOKEHHUE. VICKYCCTBEHHOE KIOHMPOBAHHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. IIporeccel, mpoucxondiue Ha ctaausx menosa. [loBeneHue
xpoMocoM B Melo3e. Kpoccunrosep. buonornueckuii cMbIC U 3HaY€HHE Meio3a.

I'ametorenes — mporiiecc 00Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [I00OBBIE JKee3bl:
CEMEHHHUKU M sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SMIIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHHUs SULEKIETOK |
cnepmaTto3onoB. Omnoaorsopenue. Ilaprenorenes.

NunuBuayansHoe paszButue (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl AMOPHUOHATHPHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTpyIsius,



opranorenes. IloctamOpuonansHOe pa3BuThe. THIIBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BimsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOKEHHE pacTeHUN», «JlelleHne KIIETKU
OakTepuitny, «CTpoeHHE TMOJIOBBIX KIETOK», «CTpOeHHE XpOMOCOMBD», «KIeTOUHBIM UKD,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKOTIMTAIONINX U YesloBeKa», «OCHOBHBIE CTa/IMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOI, MukKpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slituexnerka miexonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mojenb-anminkanus «Jlenenue kierkn», moaens JIHK, monens MeradazHoi XpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
rOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabora Ne 4. «/3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYHBOCTH OPraHMU3MOB.

IIpenmer wu 3amaum reHeTuku. Mcropus pa3BuTus TeHETHMKH. PoJjib mUTOIOTHMM U
SMOpHOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUiCKUX M 3apyOeKHBIX YUEHBIX B pPa3BUTHE
reHeTUKU. MeTopl TeHETUKH (TUOPUI0JIOTUYECKHH, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOE CKpeluBaHue. 3aKOH €IMHO-00pa3us THOpHUIOB MEepBOTO MoKoIeHUs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuieryieHus npusHakoB. [‘mnoresa uncrotel ramer. [lomHoe u
HEIOJHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[uTorenernuyeckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHMS. AHAIM3UPYIOIIEe CKpElIMBaHUE.
Hcnonb3oBanue aHATU3UPYIOIIETO CKPEUIUBAHUS ISl OTIpEAETICHUS T€HOTHUIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacjeA0BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTU. [ eHeTHUeCcKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1Ia. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble OpraHu3Mmbl. HacliemoBaHue NpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HacieAcTBeHHas. Posb cpenbl
B HEHACJEJICTBEHHON H3MEHYMBOCTH. XapaKTepUCTHKA MOJIU(PUKAIMOHHON H3MEHYHBOCTH.
Bapuaunonsslii pan u BapuanmonHas kpusas. Hopma peakuuu npusnaka. KonmyecTBeHHbIE U
Ka4yeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOTU(BHUKAIIMOHHON H3MEHUYNBOCTH.

HacnencTBeHHast, MM T€HOTUNIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYHUBOCTb.
Meiio3 u 1o0JIOBOM TpollecC — OCHOBAa KOMOMHAaTHMBHONW HW3MEHYMBOCTH. MyTalmoHHas
n3MeHYMBOCTh. Kraccuukamuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa U



MPUYMHBI MyTalii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOM
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKHUN, MOJCKYISPHO-
reHetudyeckuid. CoBpeMEHHOE ONpE/eeHHe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
FeHOTHUIUpPOBaHKHE, B TOM umcie ¢ nomonisto [II[P-ananmu3a. HacnencrBeHHbsie 3a00sieBaHMs
YeJoBeKa: TEHHble Ooyie3HHd, O0J€3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcOMHBIE OoJie3HH. CoMarhueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 3M0pOoBOTrO 00pa3a KU3HH, TUATHOCTUKH, MPO(PHUIAKTHKHA U JICUCHUS TCHETUICCKUX
Oosie3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T'€HETUYECKUX 3a00JIeBaHUMN YEJIOBEKa.

JdemoncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBAY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Iurubpunnoe ckpemuBanue», «lluTomorndeckne OCHOBBI JTUTHOPHUIHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeincTBre aieNbHBIX TE€HOBY», «['€HeTuYecKkne KapThl paCTeHUH, KUBOTHBIX
u 4YenoBekay, «['eHeTmka mona», «3aKOHOMEPHOCTH HACJIEAOBAHUS, CIICTUICHHOTO C IIOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl wu3MeHunBocTHY, «MoaudukamoHHas
M3MEHYUBOCThY, «HacnemoBanue pesyc-daktopa», «['eHeTrka rpynm KpoBw», «MyTarmoHHas
W3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anmiukauuu «MoHoruOpugHoe ckpemmuBanue», «HemnomaHoe
JOMHHUpOBaHHe», «uruOpunnoe ckpemmBanuey», «llepexpéct XpomMocom», MHUKPOCKON U
MuKporpenapat «/[po3odunay (Hopma, myranuu GOpPMBI KPHLIILEB U OKPACKH Teja), repdbapuid
«I"opox moceBHOW».

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopaTtopnast pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsJia U BapUAllMOHHOW KPUBOW».

JlaGopatopnass pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpenaparax.

[Ipaktuueckas paborta Ne 2. «CocTaBieHre U aHATN3 POJOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpouecc. 3apoKIeHHE CelNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 1meHTpax HPOUCXOXKIEHUS M MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJBI CelIeKIIMU. MacCoBbIif U WHAMBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTenuii u KUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPUAMHT.
Uucras nuHus. CkpeniuBaHue YWCTBIX JHMHUNA. ['erepo3uc, wunum TUOpUIHAS — CHIIA.
HeponctBennoe ckpemmBanue — ayropuaur. OtganéHHas TuOpuauzanus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJyYeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUMU PACTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHoii JIHK u TpaHcrennbix opranu3MoB. Kietounass wumxenepus. Kierounsie
KYJIbTypbl. MUKPOKJIOHAJIIBHOE Pa3MHOKEHHUE pacTeHUH. KiloHupoBaHue BBICOKOIIPOAYKTHBHBIX
CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M dTHYecKkue mpodmembl. I'MO —
TeHETUYECKU MOJU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpbI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoapl nomMalHuX KMBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWeanoBay, «llommmnonmusy, «OOBEKTHI
ouorexHonorun», «Kierounole KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0JJ0B M KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA MIJIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. OBoaOLMOHHAS 0MOJIOTHS.

[Ipennochlik BO3HMKHOBEHHUS 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OMoJioTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIbCTBA HSBOMIONMU. IlaeOHTONIOTHYECKHE: IOCIEAOBATEILHOCTE MOSBIICHHS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. buoreorpaduieckue: cXoICcTBO
U paznuuue ¢ayH U (PpIop MaTepuKoOB M OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJCTBA W Pa3inuus SMOPHOHOB Pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTHUYHBIC, aHAJOTHYHBIC, PYJMMEHTApHBIC OpraHbl,
aTaBU3MBbL. MOJIEKYIIpPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MTyTEeH Y BCEX OPraHU3MOB.

OposorionHass Teopust Y. [apBuna. [Ipeanochliku BO3HMKHOBEHUS JIapBUHH3MA.
JIBWKyIMe CUJIBI  DBOJNIONMKA BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3MHOXKEHHE IpHU
OTPAaHUYEHHOCTU PECYpCOB, HEONpeNeNEéHHas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrterndeckas Teopusi 3Bosonun (CTI) u €€ 0CHOBHBIC MOJIOKEHUS.

MuxkposBosrorus. [lomynsius kak equHua BUAa U 3BOJTIOLUH.

JBuxymue cuiibl ((akTopbl) 3BOJIOLUWK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHAs M3MEHYMBOCTh. [lomymsiiroHHble BONHBI W Japeld renoB. Mzomsuus u
MUTPALIHSL

EctectBennslit oTO0Op — HampaBisionuii ¢axtop sBoiaonud. POPMBI €CTECTBEHHOTO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTaT BoroNuH. [IpruMepsl mpucnocoOneHuit
y opranusmoB. ApoMop(h03bl U UINO-aJaNTaI[UH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BOJIIOLMH: (pueTHYecKas, JAWBEPreHTHAs, KOHBEPreHTHAs,
napaiensHas. HeoOpatumocTs 3BoONNN.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuajinu3anus. AIIaHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optperst: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. Bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

Tabmumer w  cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpsOBI 3a CYyIMIECTBOBAHHEY,
«EctectBeHHbIii  0TOOP», «MHOTOOOpa3ue CcopToB pacreHuit», «MHorooOpasue MOpoa
YKUBOTHBIX», «[Tomymsirum, «MyranuoHHas W3MEHYHBOCTHY, «Apomopdo3bD»,
«Mmmoananrtanun», «OO0mas nereHepamnusy, «JBuxymnme cuibl sBorONUMN», «Kapra-cxema
Mapupyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucmnocobieHHOCTh
opranu3MoBy, «[ eorpaduueckoe BHI000pa3zoBaHme», « IKOJIOTUUECKOE BHI000pa30BAHHEY.

OGopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3TUYHBIMHU THIIAMHU OKPACKH, HA0Op IJI0I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJEIh «OCHOBHBIE
HaIpaBJICHUS YBOJIONUNY, 00BEMHAs MOIeNTb «CTpOEHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekiuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
JKUBOTHBIX W PACTCHHI», Monenb anmmmkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATymKW», MHKpompemnapar «Jlpozoduma» (HOpMa,
MyTaruu (OpPMBI KPBUTHEB U OKPACKH Tea).

JlabopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabopaTtopnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJOTUIESCKOMY KPUTEPHIOY.

JlaGopatopnast pabota Ne 2. «OmmcaHue TPHUCTOCOONICHHOCTH OpraHm3mMa u €
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU XKU3HU. HayuHble THMOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emsie: aOHoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OPraHMYECKHUX  BEIIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKACHUE
XUMUYECKON 3BoJironi. HavanpHble 3Tanbl Ouonorudyeckoi ssosonun. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
sBooNHs. POPMUPOBAHKE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hm Ha 3emsie 1o ospam W nepuodam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [lameosolickas spa u e€ Tmepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKHM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Mes3o3oiickas dpa u e€ mepuo/Ibl: TPHACOBBIH, IOPCKUN, METOBOM.

Kaiino3zoiickas spa u e€ nmepuo/il: ajaeoreHOBbIN, HEOT€HOBBIN, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M reoJiorndeckux mpoieccoB. OCHOBHBIE 3Tambl ABOJIOLUU
PaCTUTENBFHOTO M KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUi W KMBOTHBIX. [losiBieHwue,
paciBeT ¥ BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIBI OPTaHU3MOB.

OBOJIIOIMSL  YeNlOBEKa. AHTpPOIOJOrusl Kak Hayka. Pa3BuTHe TpencTaBleHH O
MPOUCXOKACHUM YelloBeKa. MeToibl n3ydeHus: auTpornorenesa. Cxo/AcTBa U pa3inyus 4eI0BEKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBEHHBIN 0TO0p. OOIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIICHUE OPYAUN TPy, MBIILICHHE,
peub.

OcHOBHBIE CTaJUM M BETBU HBOJIIOLUU YEJOBEKA: aBCTPAJIONUTEKH, UelloBeK yMembli,
Yenosek mnpsmoxondamuii, YenoBek HeaHaepranbckuil, YenoBek pasymuHbii. Haxonxu
HCKOTIAEMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUsi, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIINE pachl: €BpPONEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpajiouiHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEJICTABUTENCH YEJIOBEYECKUX pac K YCIOBHSAM CYyHICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxemsbl: «Bo3nukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHE OpraHMuecKoro
mupa», «PacturenbHas kieTka», <« KuBoTHas kietka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHasi CUCTeEMa OPraHuYecKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHUs
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MECTa MaJCOHTOJOTHYECKHX HAaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEeKa», «JlpeBHeimue monm», «/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YenoBedeckue pach».

O6GopynoBanue: wmymspku — «lIpoucxoknaenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKAHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIM W300paKeHUS KaMEHHBIX OPYIUil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOIOTHYECKas: Ta0iuIla,
KoJuteKIusi «@OpMbl COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUII.

JlaGopaTopHble M IpaKTHYecKue padoTbi:

[IpakTuueckas padota Ne 1. «/3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WITH
KpaeBEeIUECKHI MY3€H ).

Tema 3. Opranusmbl H OKpPY:Ka0Las cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJOTMH. MeToAbl 3KOJOTHYECKHX
HCCIeI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMoTHYeCcKHe U aHTpororeHHbIe. JlelicTBre 3KoIornyeckux GakTopoB HA OPraHU3MBbI.

AbGuotuueckue  (GakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHnst OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (aKTOPOB. bronornueckue puTMsl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJECHCTBUN:  KOHKYPEHLUS,
XHUIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomepaiusi, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIeOHWYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKHUX
B3aUMO/ICHCTBUII 715 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTenu MOMYJSLUN:
YUCJIEHHOCTb, IUJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIEHHOCTH MOMYJISALUU U €€ Peryisiusi.

JdemoHncTpaumuu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dortonepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIHH
uHpy30puu-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadoThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
0oOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTaeckas padorta Ne 2. «[Toac4ér MIOTHOCTH MOMYJISIIIAA PA3HBIX BUIOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobOmecTBo  opraHuzmMoB  —  OuoneHo3. CTpykrypbl  OHOLIEHO3a:  BHJOBa,
MIPOCTpPaHCTBEHHAsd, Tpoudeckas (rnumiesas). Bunbi-nomunanTsl. CBA31M B OMOLIEHO3E.

Okonorudeckue cucrembl (3kocuctemsbl). [lonste 00 skocucremMe M OHUOTEOIEHO3E.
OyHKIIMOHATBHbIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTBHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTead 3KOCHCTEMBI: Ouomacca,
MPOJIYKIHMS. DKOJIOTUYECKHE NHUpaMUAbI: MPOAYKIMH, YUCIEHHOCTH, Ouomaccel. (CBolcTBa
9KOCHUCTEM: YCTOMYMBOCTb, caMoperynanus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOO3KOCUCTEMBbl. buonorndyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak (hakTop ycTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'panHuiibl, coctraB u CTpyKTypa OHOCHEPHI.
Kusoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMOc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OMocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHaNBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B buochepe 3eminn. AHTpONOTEHHbBIE U3MeHEeHUs B Onocdepe. ['modansHbIe
9KOJIOTHYECKUE MTPOOIIEMBI.

CocymiecTBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHue OMopa3sHO0Opa3us Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBA pallMOHATIBHOTO YIPABICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib3oBanue. J{oCTKeHus: OUOJIOTHH U OXpaHa MIPUPOIbI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuist u cxemsl: «llumessie nenu», «bUoIeHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenmu mnutanua», «IKojoruueckas mnupamuaay, «buochepa u uenosexy,
«JKocHucTeMa MIMPOKOJUCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro Jiecay, «buoreHos
BoJ0EéMa», «ArpoueHos», «llpuMepHble aHTPOMOreHHbIE BO3ACHCTBUS HA IPUPOIY»,
«BaxkHelne MCTOYHMKHM 3arpsi3HEHUs BO3/AyXa M TI'PYHTOBBIX Boi», «llouBa — BaxHelas
cocrasisronas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeli a3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arps3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «PacmnpoctpaneHue
XKHU3HU B OHnocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopor yriepoga B O6uochepe»,
«KpyroBopoT a3ora B IpHpoe».

Ob6opynoBanue: MO/IeJTb-aNTTHKALIHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiuiekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIMX



CEeNIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM pPACTEHHH M >KUBOTHBIX,
IIPUHAJUIeKAILME K PA3HBIM DKOJIOTMYECKUM I'pynIaM ogHoro Buaa, KpacHasa kuura Pocculickoi
®enepanyn, n300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMA K pe3yJlbTaTaM OCBOCHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIICIYIOIINE  COCTABJISIONINE: OCO3HAHME OOYYAIONUMHUCA  POCCUUCKOH  TpakIaHCKOM
WUJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOOIPEACIICHUIO,
HaAJIM4YUEC MOTHBAIIUHN K 06y‘-I€HI/II-O 6I/IOJ'IOFI/II/I, ueneHanpaBneHHoe paBBI/ITI/IC BHy’I’peHHI/IX
yOEXKJIEeHUHM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW U MCTOPUYECKUX TPAJAULUNA pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCi/JI ACATCIBbHOCTHU IIECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/ICYHII/IMI/I CUCTEMC
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IICJIN U CTpOI/ITI) JKN3HCHHLIC T1JIAHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[)) JOCTUTAKOTCA B C€OAHWHCTBEC
yqe6H01‘/'I 158 BOCHPIT&TGJ'H)HO?I JCATCIIBHOCTH B COOTBETCTBUHU C Tpa)II/IHI/IOHHBIMI/I pOCCI/II\/'ICKI/IMI/I
COI_[I/IOKYJ'IBTypHI)IMI/I, I/ICTOpI/I‘I€CKI/IMI/I nu )IYXOBHO—HpaBCTBeHHBIMI/I OEHHOCTIMU, HpI/IHflTI)IMI/I B
o01IecTBe TpaBUIaMH W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3WIIMH JIMYHOCTH, MATPUOTHU3MA,
YBOXEHHUS K 3aKOHY W TMPABOIMOPSAKY, YEJIOBEKY Tpyda W CTapIieMy IMOKOJCHUIO, B3aMMHOTO
YBaXEHUS, OEpEKHOr0  OTHOMICHHUS K  KyJbTYPHOMY  HACICOUI0O W  TPAAMIUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit Denepanuu, NpUpoJie U OKPYKarollen cpee.

JIngHOCTHBIE Pe3yabTaThl OCBOCHHs y4eOHOTrO mpeameTa «buosiorusy MoJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMUXCsl PYKOBOJICTBOBATHCS C(OOPMUPOBAHHOW BHYTpPEHHEH
MO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TIO3WTUBHBIX BHYTPEHHUX
yOXJIeHUH, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOrOo  OOIIecTBa,
pacimpeHre >KM3HEHHOTO OIbITa M OIBITA ACATEIBHOCTH B IPOLIECCE Peai3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHLHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMS

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO OOIIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTHU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHIOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO MO OTHOIICHHIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTBIBATh B  CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HBIMH yO€XKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSIMH U COLMATbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINMOJIHEHHUS YUEOHBIX,
[I0O3HABATEJIbHBIX M HCCIIEIOBATENbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYKJICHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMU JIEATEIIbHOCTH;

2) NaTpMOTHYECKOTO BOCTIMTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TrOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILIOE U HACTOSIILIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHONIICHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
nocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUU 3aKOHOB TIPUPOJIBI, B )KU3HH YETIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM PpOJUTENSM, CO3JaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN U3HHU B COOTBETCTBUHU C TPATULUAMH HapOJOB
Poccnu;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHHE,
coOroieHre TUTMEHHYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIMNX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHUS aTKOTOJIs,
HapKOTHKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IJIAHUPOBATh W CAMOCTOATEIBHO  BBIMIOJNHATH  TaKyHO
NEeSTENbHOCTH;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPAa30BAaHHMIO HA MPOTSIKEHUU BCEU
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IMPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IIOCJIEACTBUMN JJIs1 OKPYKAIOLLEH Cpe/Ibl;

OCO3HAaHHE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble MPU U3y4YEeHUU OUOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHnH NpoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIIOIEHNE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBHAN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA WMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOW TPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPaKTUYECKON JeSITENbHOCTH HKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUsT HayKM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha JHAlOre KYJIbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenuduk OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poju B (HOPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHHsI 00 OKpY>KaIoLIEM
MUpE KaK O €IMHCTBE MPUPOJbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pPelieHrnu IpoOieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHH Ul COBPEMEHHOW IMBWIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUILIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTeH BBIXOJA U3 III00ATBHBIX
9KOJIOTHYECKUX MPoOsieM U oOecrieueHus mepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIUOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKMX 3HAHUU B IIEJISX MOBBIIMICHUS OOIIeH
KYJIbTYPbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKIHOHAIBHOM
IPaMOTHOCTH O0y4aromuxcs, GopMUpPYeMOil IPU U3y4yeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3yEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIONy4aeMmble 3HAHUS I aHanu3a W OOBSCHEHHS SBIICHUN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIUX B HEM HM3MEHEHWI, yMEHHE JAenaTh 00OCHOBaHHbBIE
3aKJIIOUEHUs] Ha OCHOBE HAyyHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
po0JIeM B pealIbHbIX )KU3HEHHBIX CUTYaIIUAX;



OCO3HAHME IICHHOCTH HAYYHOW JAEATENIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOEKTHYIO H
HCCIIEA0BATENLCKYIO AEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHMOJIOTMM B COOTBETCTBUHM C >KU3HEHHBIMU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS yIeOHOTro TpeameTa «buoJorHs» BKIFOYAIOT:
3HaUYUMBbIC IS (OPMHPOBAHUS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYIHBIE TIOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOUW KapTUHBI MHpa
U crienu(UKy METO0B TIO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTEMa, HAYyYHBIH ()aKT, MPHHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UCCIEAOBaHWe, HAOIIOJACHUE, W3MEpPEHHUE, JKCIICPUMEHT W APYruX), YHUBEpCaIbHBIC
yueOHble JIeHcTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAJILHOM KOMIIETCHIIUH OO0YJaromIuxcs,
CIIOCOOHOCTh 00yJaronuxcst WCIIOJIh30BaTh OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHPOBO33PCHUYECKHUE 3HAHWUS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B TIO3HABATCIHLHOW U
COIMAJIBHOM MPAKTHUKE.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOrHUecKHe JeicTBUA:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHHS, KiaccuuKauu, oO0O0OIIEeHUs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C JPYTUMU MOHITUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU 1IENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS JUIsl OObsACHEHUsS (AKTOB U SBICHHUH KUBOI
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYUS B pPACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTIOUEHUS;

MIPUMEHSITh CXEMHO-MOJICTIbHBIE CPECTBA AJSl MPEACTABICHUSI CYIIECTBEHHBIX CBSI3€H U
OTHOIICHHWH B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUYHUIl PasHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(DOPMALIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PA0OTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHSA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspenieHus mpoosieM, CoCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUYECKHX 337249, IPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TMPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COIMATBLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYIHBIA TUI MBIIUICHUS, BIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISAITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTNOTE3y €€ pelIeHHs, HaXOIUTh apTyMEHTHI JUISl JIOKa3aTelhCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYECKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATEIBHYIDO W  MPAKTHYCCKyH0 oOnacTu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATh 3HAHWS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HWJCH, MpeiaraTb OPHUTHHAIBHBIC IMOAXOJbI M PEIICHHS, CTaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX MHPOpManmu (TEKCTe y4eOHOTro mocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HH(POPMAIMIO PA3IMYHBIX BUIOB H (HOpM
MPEJCTAaBICHHS, KPUTUYESCKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(dbopMynHpoBaTh 3alMpochl U TNPUMEHATH pPa3IUUHBIE METOIBI TPH TIOMCKE M OTOOpE
ouosornyeckoit mHpopMaIuu, He0OXOIMMOH JIJISl BHITIOJTHEHUST YYeOHBIX 33/1a4;

npHOOpEeTaTh OMBIT HCIOJB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHMAIBHYIO (OpPMY TIPEACTaBICHUS OHOJIOTUYCCKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIIBI, PUCYHKH U IPYTOe);

WCIIONb30BaTh HAy4YHBINH SI3BIK B KAdyeCTBE CpPEACTBAa INMPU pPadOTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUCCKUE, (U3MUECKUE M MATEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHAaTYypy, HOMEHKJIATYPY, HCIOJb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGOpMAIUU, HHOOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBAThH B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHUS OTHOCHUTEIIHO BBITIONHEHHUS TMIpeaiaraeMoil 3ajadd, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH JAPYTHX YUYACTHUKOB JMAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHIIOK BOZHUKHOBEHUSI KOHPIIMKTHBIX CUTYAIMH, YMETh CMITr4aTh KOH(MIUKTHI U
BECTU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyITHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eTeJIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS NP pelIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO YjieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsITeNbHOCTH, OpPraHM30BbIBAaTH M KOOPAMHUPOBATH
JEUCTBUA MO €€ MOCTMKEHHIO: COCTAaBJIATh IUIAH JIEUCTBUW, PacHpeAessiTh PO C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B PAa3IMUHBIX CHUTYyalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKEHHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH J1CICTBUAMM:

1) camoopranuzanms:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUS JUId BBIABICHHMS NpoOJIeM U HX pEUICHHS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILUX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh ¥ (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSTEJIBHO COCTaBIIATh IJIaH PELIeHUs MPOOJIeMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTEHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOI 3pyIUIIMU B PA3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJITATOB LIEIISAM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTIMTEJIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, HCIOIH30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATh PELICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIBTATHBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO mno Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crieupuyeckue s yueOHoro npenmMera «buosiorusp» HaydHble 3HaHMS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMyd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITeIbHOCTH 0 TOJYyYeHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallMsiX, a TakXKe B pealbHBbIX J>KM3HEHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueid. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl IPEACTABICHBI 110 ToAaM 00ydeHusl.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C()OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OHOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KMU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP:KaHUE OMOJIOIMYECKUX TEPMUHOB U MOHATHUN: )KU3Hb, KIETKA,
opraHu3M, Merabosm3M (0OOMEH BEHIECTB H  TPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alys  JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OHOJIOTMUYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHasi, MYyTallMOHHas,
LEHTpaJbHasl JIOTMAa MOJICKYISIpHOW Owosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. H.
BaBunoBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKAECHUS KylIbTypHbIX pacTenuil H. 1.
BaBunosa), onpeaesnsaTh rpaHUllbl MX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOTo IO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJICHUH, OpraHM3alus U MPOBEJCHHE OHOJIOIMYECKOro
JKCIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOPHil U 3aKOHOB, YMEHUE JIe/1aTh BBIBOJIbl HA OCHOBAHUU MOJIy4YEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKapUOT U IYKAPUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLECCOB: 0OMEHa BEIIEeCTB U
IIPEBpAILEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTH4ecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJIBHOTO DPAa3BUTHS
opranusMa (OHTOT€He3);

YMEHHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, JUI IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOEr0 3J0POBbS U 30POBbSl OKPYKAIOIIMX JIIOJeH, COONIOACHHUS HOPM



IPaMOTHOTO TOBEJEHHUS B OKPYXKAIOLIEH NPUPOAHON cpene, MOHMMaHHEe HEO0OXOIMMOCTH
UCTIOJIb30BAHUS JOCTIKEHUIH COBPEMEHHOW OHOJOTMH M OMOTEXHOJIOTHH JUIsl parMoOHaIbHOTO
MIPUPOIOTIOIE30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHble T'eHETUYECKHE 33Ja4yd Ha MOHO- M AUTHOpHIHOE
CKpEeUIMBaHKE, CIICTUICHHOE HACIIEJJOBAHUE, COCTABIISITh CXEMbl MOHOTHOPUHOTO CKPEIIMBAHUS
IUTSL IPEACKa3aHusl HaclIeI0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh W WHTEPHPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHbMEHHBIE U YCTHbIE COOOIIeHHs, 0000mas
OMOJIOTHYECKYI0 HWH(POPMAIMIO W3 HECKOJIBKHX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHUH.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HAayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu, PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COJIEPKaHNE ONOJIOTHIECKUX TEPMUHOB M TTOHSATHI: BUI, TIOMYJISIINS,
reHoOH I, SBOJIONMS, JBWKYIIHME CHIBl  ((aKTOpbl) DBOJIOIHUH, MPHUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, HKoJoruuyeckue (aKkTOpbl, HSKOCHUCTEMA, MPOAYLICHTHI,
KOHCYMEHTBI, pEAYLICHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, yepenoBanus riiaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydyeHus: o
6uoctepe B. 1. Bepnaackoro), onpenensiTh rpaHULIbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMHU HAay4yHOTO IMMO3HAaHUS B OMOJIOTHMHU: HAONIOJEHUWE U OINHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alUsi U MPOBEACHHUE OUOJIOTHUYECKOTO
SKCIIEPUMEHTA, BBIJBM)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEIIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOTYYE€HHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJISIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHUs, MPUCTOCOOICHHOCTH OPraHU3MOB, JEHCTBHUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IIEPEHOCA BEIIECTB M MMOTOKA YHEPTHU B KOCHUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEILECTB U OHOT€OXMMHUYECKUX ILMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4yeHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00ecTIeYeHns
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOEHUS HOPM
IPaMOTHOTO TOBEJICHUSI B OKPY)KAIOLIEH NpPUPOAHON cpene, MOHMMaHHEe HEO0OXOAUMOCTHU



HCII0JIb30BAHUS JIOCTUKEHUM COBPEMEHHON Ouosiorun hIE: paIMOHAaIbHOIO
IIPUPO/I0II0JIBL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEepeHoca
BEILIECTB U SHEPTUM B IKOCUCTEMAX (LIeTH MUTAHMUS ),

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IpPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHHUs, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBoil wMH(pOpMAIHMK, HAYYHO-TIOMYISIPHBIE MaTepUaibl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULIUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE W YCTHBIE COOOIIEHHs, 00001mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 W3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
! bronorus Kkax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBple crcTeMBI M MX OpraHu3aLus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKH 8 1 bubnuorexa LOK
https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
4 AKH3HEACATELHOCTE KICTKH 6 https:/m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 4




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 9 1
BOMOTHOTHAA BHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl ¥ OKpy>KaroIias cpeaa 5 1 Bubnuorexa LOK
P pyaiomas cpea https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01iecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 https://m.edsoo.rw/7f41ccT4
5 Pese e Bbe ) bubmoreka [IOK
SCPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoThI padoThbI pecypchl
bubmmoreka [{OK
1 buosnorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS )KUBOU
npuposl. [IpakTudeckas padbora
2 ng) lp«Il/IIcnonI;OBaHHe paSIJ)'II/I‘IHI:IX 1 0.5 bubmorexa LIOK
https://m.edsoo0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTUYECKUX O0BEKTOB
3 buosnornyueckue cucTeMHI, | bu6moreka [IOK
MPOIIECCHI U UX MU3YyUEHHUE https://m.edsoo.ru/863e6564
4 XUMHAYECKHAH COCTaB KJIETKU. Boma 1 bu6mmoreka [JOK
Y MUHEpaJIbHBIE COJIA https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 bubmmorexa HOK
https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTAJINTUYECKOW aKTUBHOCTH https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTallasbl)»
bu6mmoreka [JOK
! YrieBozeL. Jlurm et ! https://m.edsoo.ru/863e6870




bubnuoreka [IOK

8 Hywientosble kueiots. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
kieTku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTIMICAHHE»
bu6moreka [IOK
12 OOMeH BelecTB WX MeTaboIu3M hitps-//m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue kiaeTku. MuTo3.
s Jlaboparopnas pabota Ne 3 0.5 bubnuoreka [JOK
«HabmrogeHne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres 6enka. Peakiys bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e¢796e
17 Tpancnsanus — 6rocuHTe3 Oenka bubnuoreka [IOK




https://m.eds00.ru/863e796¢e

13 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BHUPYCHI https://m.edsoo.ru/863e¢7540
bu6mmoreka [{OK
19 ®opMBbl pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OImI010TBOPEHHE.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
2 NuauBunyansHOE pa3BUTHE bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HacneLLCTBeHHozTKH u bubmorexa [JOK
https://m.edsoo.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 an/I3HaK011:. MOHOFI/I6pI/II,[I[HOG bubmuorexa HOK
https://m.edsoo.ru/863e8878
CKpeIllBaHHE
UTUOPUIHOE CKPEIMBaHUE.
25 );[aKOH iefaBHcmfo:; bubmrorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuersieHHOE HaclleJJOBaHHE
26 npusHakoB. JJaboparopHas pabora 0.5 bubamorexa [OK

Ne 5 «M3y4yenue pe3yapTaToB

https://m.edso0.ru/863e8c60




MOHOTHOPUHOTO U JUTUOPUIHOTO
CKpeUIMBaHUA y AP030(HIIBbI HA
TOTOBBIX MHKpOIpErapaTaxy»

I'enernka mona. HacnemoBanue bu6mmoreka [IOK
27 1
MIPU3HAKOB, CLIETNIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
M3MeHuYnBOCTD.
HenacneactBenHas K3MEHYHMBOCTb.
JlaGopaTtopnas paborta Ne 6.
28 I/I3yqle)HI/IepMO)IIf(1)I/IKaHI/IOHHOI71 1 0.5 Buomrotexa LIOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psiaa 1
BapyallMOHHOW KPUBOW»
HacnencrBeHHast ©3MEHYHUBOCTb.
JlabopaTtopnas pabota Ne 7. bubnuorexa [JOK
29 . 1 0.5
«AHaM3 MyTanui y Apo30Quisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MHUKPOTIpEIapaTax»
bu6mmoreka [JOK
30 Tenernica wenoseka ! https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O60011eHUE IO
31 Teme «HaciaeacTBeHHOCTE U 1
M3MEHYUBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa M IIpoLecc 1 bubmorexa HOK
https://m.edsoo.ru/863e9214
33 MeToabl ¥ JOCTHKEHUSI CEJIEKIIUU | bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buorexHonorus kak orpacib | bubnuorexa [IOK
MIPOU3BOACTBA https://m.edsoo0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4




[TPOTPAMME




11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne Jara
w/n Tema ypoka Beero KonTpoabnsbie | IlpakTnueckue H3yveHHs oOpasoBaTe/bHbIe
padoThI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pasButHs NpeacTaBiIeHUN | bubnuorexa [JOK
00 »BOTIOIINN https://m.eds00.ru/863e9570
3 MukposBonronus 1 bubmorexa LIOK
https://m.edsoo.ru/863e9cle
[omymsius kKak sJeMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 Bubnuorexa LOK
https://m.eds00.1ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBmKyiue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [{OK
(haKTOpHI) FBOJIOLIUH https://m.edsoo.ru/863e9da4
6 EcrectBenHbIil 0TOOP ¥ €10 GOPMBI 1 bubmuorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETFHOTO XapaKTepay
2 Hamnpasnenus u nyru | bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle




9 HeobOpaTumocTs 3BOTIOIUMN
10 Wcropus xu3Hu Ha 3emiie U
METO/1bI €€ U3Y4YEHHUS
1 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863eaSab
Pa3BuTHe )xu3HM Ha 3eMIie 1o paMm bubnuorexa [JOK
12
Y TIepUOIaM https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKoMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUTEKITHSIX»
CoBpeMeHHas cucrema bubnuorexa [JOK
14
OpPraHUYECKOTO MUpPa https://m.edsoo.ru/863ea48e
15 OBOIIOMS YEJIOBEKA bu6mmoreka [JOK
(anTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopshl) bubnuoreka [JOK
aAHTpOIIOreHe3a https://m.edsoo.ru/863ead44
7 OcCHOBHBIE CTa/IUU IBOJIOLUU
YelnoBeKa
13 UYenoseueckue packl ¥ IPUPOJHbIE bubnuorexa [IOK
ajanTalyuy 4ejIoBeKa https://m.edsoo.ru/863eaeca?
PesepBHrlit ypok. O6001IeHHE 10
19 Teme «BO3HHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6mmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863eb10e

obutanusy. JlabopaTopnas pabota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa

23 buoTtnueckue GaxTopsl bubmorexa LIOK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta

24 Ne 2 «IToacuét IIOTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»

)5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo0.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

7 3KOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupogHbIE DKOCUCTEMBI

29 AHTPOTIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinodanbHas bubnuorexa [IOK
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK




ouocdepsr https://m.edsoo.ru/863ebd 16

32 YenosedecTBo B Onocdepe 3emin 1

3 CocytiecTBoBaHUE MTPUPOIBI U | bubnuoteka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
Pesepubriit ypok. O60011eHIE

34 teMbl «Coo011ecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 )5

[TPOI'PAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOANYECKUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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