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IHHOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHnenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH WENEH, COJEepKaHMUS,
pe3ynbpTaToB 00y4deHHss U TpeOOBaHWH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00
O0MMX LEeNAX W NMPUHIMIAX, XapaKTEPHU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpasoBanus B Poccuiickoit denepannu, a TakKe MOJOKEHUS O crienu(uKe OHOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBl M OOECIEUEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
oOmiectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSM, OTPEIETICHBI OCHOBHBIE (DYHKIIUU HPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIUTaHUS W pa3BUTUA O0OydaromMXcsi CcpeacTBaMHM ydyeOHoro mnpeamera «buomnorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJEpKaHHE, €ro CTPYKTYpY, pacupeieieHHe IIo
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YI€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH, JIOTHMKH 00pa3oBaTEIBHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpaMme 1o OHOJOTHHM TakKe YYUTHIBAIOTCS TPeOOBaHHWS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHLHOM JEATEILHOCTH/ydeOHBIX IEUCTBUI 00yJarONUXCsl 10
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonorun (10—11 xmaccel, 6a30BBIi yPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JIMYHOCTH, SKOJOTHYECKOr0  MBIIUICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOLIEOMOJOTMYECKHX TEOpH, a Takke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAaHWUN B IOBCETHEBHOM JKU3HU JAJISl PEIICHUs MPUKIAIHBIX 33a]a4, B TOM YKCJie: MPOPUIAKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHHUS AKOJIOTUYECKH 11€JI€CO00pPa3HOTO MOBEJCHHS B OKPY)KAIOIIEH MPUPOIHON cpene,
aHaJlM3a BIMSHUS XO3AWCTBEHHOM [EATENHHOCTH YEJIOBEKa Ha COCTOSHHUE NPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAAHON HAIMPaBICHHOCTH Y4eOHOTO
npeaMera «bUONOTHs MPOAUKTOBAHO HEOOXOIUMOCTBIO 00ECIIEUeHHs YCIOBUM UIsl PelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHre y OOYYarOIIMXCS CIHOCOOHOCTH agalTHPOBATHCS K M3MEHEHUSM JTUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
oOecrieunBaeT (popMupoBaHHe Yy OOyJaromUMXCs IMPEJICTaBICHUM O Hay4HON KapTUHE MUpa,
pacuupsieT ¥ 0000IIaeT 3HaHUs O )KMBON MPUPOJE, €€ OTIMYUTEIBHBIX TPU3HAKaX — YPOBHEBOM
OpraHu3allii W 3BOJIIOLUH, CO3/Ma€T YCIOBMS M. TO3HAHMS 3aKOHOB >KMBOM IMPHPOJIBI,
¢dopmupoBaHus (YHKIIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonpmioe 3HayeHwe OMOJIOTHS HWMEET TakXKe JUId pelIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun obecrnieynBaer YCIIOBHS JUTS (dbopmMupoBaHHS MUHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIe TOJI0KEHUS O MpeIHa3HAYEHUHN YIeOHOTO0
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OTt0op conepxanust yueoHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3ULUHI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOydaroUIuecs: JOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBIE i1 (POPMUPOBAHUS OOIIEH KyIbTYpHI, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYXaloUlell NpUpoaHONl cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOMW KU3HU U MpaKTHUeCKou aesrenbHocTH. Oco00oe MecTo B 3TOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa W I[EHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOrMYECKOro 00pa3oBaHM .

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTo npeamera «bHonorusy BbIIENEHBI CIAEAYIOUINE COAepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«OBOJIIOLINA KUBOH MPUPOIBI», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromMMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHu3alMi HBBIX CHCTEM
Pa3sHOro paHra U MpUOOpPETEeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JI€HCTBUM B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CHCTEMbl 3HAaHUH O OHOJOIMYECKHX TEOpHUsAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTUHE MHpa, O METOJaX HAay4YHOIO IO3HaHUSA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCS] OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MOAXO0J0B K U3yYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUu;

CTaHOBJIEHHE Y oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHON I'paMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBATDH SIBJICHHS OKPYXKAIOLIEro MUPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3Yy4E€HUN OMOJIOTHH;

¢dopmMupoBaHue y OO0yJarolUXCs YMEHMH MJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKHX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAaHHUS YEJIOBEKOM >KHMBOM MPHUPOIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOLIEHUS K HEH, COOIIOAEHUS STUUECKHX HOPM IIPH MPOBEICHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHUU B NOBCEJHEBHOM KHU3HH JJIsI OLIEHKU
IIOCJIEICTBUI CBOEH JAEATEIbHOCTU IO OTHOILEHUIO K OKpYKAIoIIeH cpelie, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucteme cpennero oobuero oopasosanus «buonorusy», uzydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIC TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKOW W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUM COBPEMEHHOI HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOIBI (HAOIIOACHUE, SKCIIEPUMEHT, OTIMCAaHUE, U3MEPEHUE,
KJ1accu(UKaus, MOJIeIMpOBaHNe, cTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTtuueckass pa6ora Ne 1. «lcmomp3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl M1 MX OPTraHU3AIHS.

XKusbie cuctembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHusi Ouosoruu. OTiIHUME KUBBIX
CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTE€OIICHOTHYECKHH ), OMOCHEPHBIN.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpPraHHU3AlMH >KUBOM
MIPUPOJIBI».

O6opynosanue: moaens MoJiekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHE  BJIEMEHTBl:  MaKpOd3JIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbI€ BEIIECTBA.

@YHKIMU BOJbI M MHUHEPAIbHBIX BeEUIECTB B KieTke. lloanepkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u ctpoenune 0enkoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHuMsbie
U 3aMEHHMMBIE AMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpHl OEIKOBOM
MOJIEKYNBI (TIEpBHYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIIUN OEIKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyocrpatnas  cnenuduuHocts.  Kodepmentsl. Butammubel.  Otamuus  (epMeHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YraeBoipl: MOHOCaxapupsl (TII0K03a, prbo3a U Je30Kkcuprbdo3a), aucaxapuabl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTJIEBOJIOB.

Jlumuapl:  Tpuraunepuasl, ¢ochomunuael, crepouapl. [uapoduisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunugoB. CpaBHEHHE YIJI€BOAOB, OEJIKOB U JIMIUJOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuun JIHK. Crpoenne u ¢pynkuuu PHK. Buapsr PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kinerke. KilerouHas Tteopus — nmpumep B3aMMOJEHCTBHUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucreMa. OOuue Npu3Hakyu KIETOK: 3aMKHYyTasi HapyKHas
MeMOpana, moJsekyiasl JIHK kak renerndeckuii armapar, cucTemMa CHHTe3a Oenka.

Tunel KkIeTOK: »syKapuoTHYeckas M mpokapuoThueckasd. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, ITMKOKAJIMUKC, UX (YHKIIHH.
[TnasmaTtudeckass memOpana, e€ cBoiicTBa M ¢yHKiuu. [luTommazmMa u e€ opraHoOUbL.
OnnomemOpannbie opranouisl kietku: DIIC, anmapar ["onbmku, u3ocoMbl. [TomyaBTOHOMHBIE
OpraHoufpl KJICTKH: MHUTOXOHApPUH, IIacTUibl. lIpomcxoxnaeHne MHUTOXOHIAPHNA M IIACTHI.
Bunp! miactun. HememOpaHHbIe OpraHOUIbl KIETKH: pUOOCOMBI, KJIETOYHBINA LIEHTpP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — peryasaTopHsIi 1eHTp KiIeTku. CTpoeHue siapa: sijaepHas 000J09Ka, KapruoIriazMa,
XPOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIBanu, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacrnpeneneHue XMMHMUYECKHX JJEMEHTOB B  HEKHUBOM  IIPUPOIE»,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabmua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJiekyisl Oenka», «CTpoeHue pepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKOU
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapUOTHYECKOM KIETKN», «CTpOEeHHE AApa KIETKNY, «YTJIEBOIBD, «JIUIuIbD).

OGopynoBaHue: CBETOBOH MHMKPOCKON, 0OOpyJOBaHME Ul HPOBEAEHHs HaOIIONEHUH,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH ()EpMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».

JlaGopatopHass pabotra Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.



Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BelmiecTB, WIM MeTaboiu3M. AccuMuisanus —(IJIACTHYECKUH OOMEH) u
TUCCUMIIISALUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpolecca MeTtabonu3ma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTpOo(HBIA U rereporpodHusli. Pors depmenToB B 0OMeHe
BEILECTB U MPEBPAILEHUN YJHEPTHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (Ha3pl ¢orocuHTe3a. Peakmum (¢dorocuHTE3a.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a ISl )KU3HH Ha 3emite. Biausiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX paCTECHHIHA.

XemocuHTe3. XEMOCHUHTE3UPYIOLME OaKTEepUu. 3HAUYEHHWE XEMOCHHTE3a /IS KU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KkieTke. PacmiersieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTarbl SJHEpreTnyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KuciopogHoe oOKucIeHHE, WIM KJIETOYHOE JbIXxaHue. OKHCIUTENIbHOE
bochopunmnpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHaA.

Peakuun wmarpuuHoro cuHTe3a. ['enetmueckas wundopmanus u JHK. Peanuzanus
reHeThuyeckoil uHpopmanuu B KieTrke. ['eHeTHnueckuil Koa U ero cBoiicTBa. TpaHCKpUNLIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Otanbl Tpancisiauu. Konuposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3€ OerKa.

Heknerounsie ¢opmbl ku3Hu — Bupycel. HWceropust oTkpsiTus BupycoB (/1. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKIIa BUPYCOB. bakTeprodaru. bonesnaun
pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc uMMyHoaeduuTa yenoseka

(BUY) - Bozoymutenr CIIMJla. OOpaTHast TpaHCKpHUIIIMSA, peBepTasa U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoHncTpauuu:

[Toptpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MUTOXOHIPUS,
«QHepreTuueckuii oOMeny», «Xiopormiact», «Potocuntes», «Crpoenne JIHK», «Ctpoenue u
¢dbyHkoHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce,
«bakrepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIWa, Oaktepuodaray,
«Pemmukanus JTHK».

O6opynoBanue: monenu-anmumkanuu «Ynsoenue JJHK u Tpanckpunuus», «buocunres
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema S. PazMHoOKeHMe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1uki, WiaM KU3HEHHBIM 1ukn kietkd. MuTepdaza m mutos. Ilponeccsi,
nportekawmue B uHrepdasze. Pemnmukanus — peaknus marpuunoro cunrteza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. [IUTUIOMAHBIA M TalJIOUIHBIM XPOMOCOMHBIE
HaOopel. Xpomatuisl. L{uTonorndeckrue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaAMsIX MUTO3a. BUOIOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHSI OpPraHM3MOB: Oecroyioe W ToJoBoe. Buuael  6ecronoro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUEHUE IS
CEJIKIUU.



[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECHOJIOTO.

Meiio3. Craguu wmeio3a. [lporeccel, mpoucxonsmniue Ha cragusx meios3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIEC kKee3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHME M PA3BUTHE IOJIOBBIX KJIETOK — ramMeT (CIepMaTo30um,
gilleKiIeTka) — crepmaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTpOeHUs SHUEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

WNuauBuayanbHoe pa3BuThHe (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dransl 3M6pI/IOHaJII)HOFO PasBUTHA Yy IO3BOHOYHBIX KHWBOTHBIX! Ilp06J'I€HI/I€, racTpyisanus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IC YpOACTBaA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIlN
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXEHUE pacTeHHi», «Jlenenne KiIeTKH
OakTtepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIH WK,
«Permmukanua JITHK», «Mwutosy, «Meio3», «lIpamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MHUKpompenapatbl «CrepMaTo30U/Ibl MIIEKOMUTAIOIIETOY,
«lituexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopnas paborta Ne 3. «HaOmronenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas pabora Ne 4. «M3yyeHuwe CTpOEHHsS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropus pa3BuTusi reHeTukd. Ponb nuToioruu u
SMOPHUOJIOTUY B CTAHOBJICHUH I'eHETHKHU. Bkiiag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToIpl TeHETUKH (TUOPUIOJIOTUYECKHH, UHUTOTEHEeTHYECKUd, MOJEKYIIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckas CUMBOJIMKA, UCIIONIb3yeMasl B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB nepBoro nokosienus. [Ipasuo
JOMHHUPOBaHMs. 3aKOH pacllerUieHus mpu3HakoB. [umoreza uymctoTel ramer. Ilomnoe u
HETOJHOE JTOMUHUPOBAHUE.

JluruOpugHoe CKpeliuBaHWe. 3aKOH HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHAIH3UPYIOIIEe CKpEellMBaHUE.
Hcnonb30BaHKe aHAM3UPYIONIETO CKPEIIUBAHUS TS ONIPEICTICHHs TE€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue TnpusHakoB. PaGora T. Moprana mno cHemJIeHHOMY
Hacje0BaHUIo reHoB. HapyllieHue clienyieHnsi TeHOB B pe3ylbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOpUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



I'enetuka nosia. XpoMOCOMHOE OIpEIEIICHHE 1M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omoramernsle U rereporaMmeTHbie Opranu3Mbl. HacienoBaHue NpU3HAKOB, CHEIJICHHBIX C
MOJIOM.

N3menunBocTh. Buibl ”3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas. Poib cpeibl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTCPUCTHKA MOJU(DUKANMOHHOW HW3MEHYHBOCTH.
BaprannonHsslii pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusnaka. KosmdecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTB.
Meiio3 u 1on0OBOM mpoLecC — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHunBoCTh. Kiaccudukanus wmyranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTaluil. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HAC/IEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUUECKHN, OHOXUMHYECKUH, MOJEKYISIPHO-
reHetudeckuii. CoBpeMEHHOE Ompe/elieHne TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTHUIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-anamm3a. HacnencrBeHHsie 3a0oneBaHms
YeJioBeKa: TeHHbIe Ooyie3HH, OO0JIE3HM ¢  HACJIEICTBEHHOW  MPEAPacoOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHtume! 3m0poBOrO0 00pasa KU3HU, JUATHOCTUKH, MPO(HIAKTUKA U JICYCHUS T€HETUYECKUX
Oosie3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TCHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuko, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHIeIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Meio3», «B3aumoaeiicTBue amiebHbIX T€HOB», «I'€HETHYECKHE KapThl PAaCTEHUH, )KUBOTHBIX
n 4yesoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl 4yeinoBeka U JKUBOTHBIX», «Buasl wu3meHunBoctH», «MoaudukannonHas
W3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropa», «'eHeTHKa Tpymn KpoBuW», «MyTalMOHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOe CcKpemuBanue», «HemomnHoe
JoMHUHUpOBaHue», «urulOpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHUKPOCKOIN U
MuKpomnpenapar «J{po3oduna» (Hopma, Myrauuu (GopMbl KpbUILEB U OKPACKHU Telna), repoapuit
«I"OpoxX MOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUTHOTO U JUTHOPUIHOTO
CKpEeIMBaHUS Y IPO30(PUITBI HA TOTOBBIX MUKPOIIpENapaTax».

JlaboparopHas padota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AnHanu3z wyrtanmuil y Jpo30QuiIbl HAa TOTOBBIX
MHKpOIpenaparax.

[TpakTudeckas padota Ne 2. «CocTaBieHre U aHAIU3 POJIOCTOBHBIX YEIOBEKAY.

Tema 7. Cesnexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpolecc. 3aposkJIeHHe CENeKIMU U noMectukamus. Yuenue H. U.
BaBuioBa o meHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, NOpO/Ia, IITAMM.

CoBpeMeHHbIE METOJbI CeNEeKINU. MacCOBBI U MHIMBUAYATbHBIA OTOOPHI B CEICKIHH
pacTeHuil U KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucras nunua. CkpenigBaHue YHUCTHIX JIMHWK. ['erepo3uc, wunum rubpugHas cuJja.
HeponctBenHoe ckpemuBanue — ayropuauur. OtnanéHHas ruOpuauzanuss U €€  yCHeXH.
HcKycCTBEHHBI MyTareHe3 M IOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kKak oTpacib IpPOU3BOACTBA. ['€HHas WHXKeHepus. JTalbl CO3JaHUS
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Knerounas wunxenepus. Knetounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJIOTHYECKME U ATHueckue mpobiemsl. MO —
FeHETUYECKU MO (PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

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

Tabmuipel u cxembl: kKapta «LIeHTpbl MPOUCXOXKIEHUS W MHOT000Opa3us KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1oMamHUX )XKUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypel U KIOHHpoBaHUE», «KoHCTpynpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IUIOJOB M KOPHEIUIOAOB TUKUX (OPM U KYIBTYPHBIX COpPTOB
pactenuii, repoapuii «CelbCKOX035HCTBECHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CENEKIIMH PACTEHUH U JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoonOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HMKHOBEHHUSI 3BOJIIOLMOHHONW TEOpUH. DBOJIOLHOHHAS Teopus U eé
MecCTO B OnoJioruu. BiusiHue 3BOTIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUU U IPYTUX HaYK.

CBugnerenbctBa 3BoJIONMM. [lameoHTONOrMUYECKUE: IMOCIEA0BATEIbHOCTh IOSIBICHUS
BUJIOB B NAJICOHTOJIOIMUYECKON JIETONNCH, NIepexoiHble (popMbl. bruoreorpadguueckue: cxoiacTBo
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMUECKUE: CXOJCTBA M Pa3auyusi 3MOPHUOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OpraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. Ilpeamnoceuiku BO3HMKHOBEHMS JAapBHHHU3MA.
JIBIDKyIIMEe CHUJIBl  HBOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeleNEHHas HM3MEHYHBOCTb, Oopb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Bosrorun (CTI) u e€ 0CHOBHBIE MOJI0KEHUS.

Muxposomtonus. [lomynsanus kak equHUIA BUAA U DBOJIIOLUN.



JBukymue cuiibl ((hakTOpbl) 3BOJIONWU BHIOB B MpUpoje. MyTalmoHHBIN MpoIecc U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U jpeiid renos. Mzomsmus u
MUTPALIUSL.

EctecTBennslii oT60p — Hampapustommidi ¢aktop 3Bomonud. PopMbl €CTECTBEHHOTO
otbopa.

[Iprucroco6IeHHOCTh OPraHU3MOB KaK pe3ysbTar dBoiitonuu. [lpumepsr npucnocobnenunit
y opranu3mMoB. ApomMop(}o3bl U UaUO0-aJanTaIUH.

Bun u BumooOpaszoBanme. Kputepum Buma. OcHOBHBIE (QOpMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtonus. @opMbl BOJIIOLNWHU: (PHUIETHYECKAs, AWBEPTeHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUHMATM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTUBHAS paIualius.
JdemoHcTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3we COPTOB pacTeHui», «MHorooOpa3ue MmoOpoa
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas W3MEHYHBOCTHY, «ApomMopdho3sD»,
«Mmmoananrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BoONUN», «Kapra-cxema
Mapmipyra myremectBus Y. lapsunay, «boprba 3a cymectBoBaHuey, «IIpucrnoco6ieHHOCTh
opranu3mMoBy, «I eorpaduueckoe BUA000pa3oBaHUE», « IKOJOTHUECKOE BHI000pa30BAHHEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HaOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX TPUCTIOCOOIEHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS YBOJIIOLUNY, 00bEMHA Moieb «CTpOeHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuiekiusi «@POpMBI COXPAHHOCTH HCKOIAaeMbIX
KUBOTHBIX W PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymku», Mukpomnpemnapar «Jlpozoduina» (HOpMa,
MyTaluuu GOpPMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopnas pabota No 2. «OmnucaHue NPUCIOCOOJICEHHOCTH OpraHu3Ma ©u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IpeACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHMS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHYECKOH dBomoNMK. HauanbHble dTambl Ouosnornyeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BOSHHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pazeutne xu3Hum Ha 3emne mno s3paM W nepuoaaMm. Karapxei. Apxelckas H
npoteposoiickas dpbl. [laneosoiickas 3pa u e€ mnepuonbl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o30iicKkas opa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickast 3pa u e€ nepuo/ipl: MaaeoreHOBbIN, HEOT€HOBBII, AHTPOTIOTEHOBBIH.



XapakTepucTUKa KiuMaTa U TeO0JOTMYecKHX IpolieccoB. OCHOBHBIE 3Tambl ABOJIOLUU
pPacTUTENILFHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U >KMBOTHBIX. [losiBienwue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BoJioLnMU. OCHOBHbIE CUCTEMATUUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  YeloBeKa. AHTpONOJOrMs Kak Hayka. Pa3Butue mnpejcTraBieHUd o
MIPOUCXOXKICHUU YeloBeKa. MeToabl u3yueHus: antponorenesa. CxoAcTBa U pa3jinyusl 4eJI0BEKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUMBOCTh U
ecTecTBEHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPy/a, MBIIIECHUE,
peub.

OcHOBHBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPATIONUTEKH, UeloBEeK yMeblid,
Yenosek mnpamoxoasamuii, YenoBek HeaHaepranbckui, Yenosexk pasymHbii. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BpOIeouHas (eBpa3uiickas), HETrpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIEH YENOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEUYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knerkay, <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl CHCTeMa OpPraHU4ecKoro Mupay», «CpaBHEHHME aHATOMHYECKHX YEepT CTPOCHUS
YelloBEeKa U 4YeIOBEKOOOpas3HbIX 00e3bsiH», «OCHOBHBIE MECTa MajleOHTOJOTHYECKUX HAXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

Ob6opynoBanue: wmymsbku — «lIpoucxoxknenne dYenoBeka» (OIOCTBI  aBCTpaJIONMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICHKU WK U300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOousia, cKkpebdiia), TeOXpOHOJIOTHYECKass TabIuIIa,
KoJUIeKUIUs «POpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTECHUI».

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl H OKpPYXKaloIas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pasfenabl  IKOJOTMH. MeToabl 3KOJOTHYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOMTaHUS ~ OpPraHU3MOB:  BOJHAs,  HAa3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccudukanus s3K0JI0OrHYecKUX (PakTOpoB: aOHMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue  (GaxkTOpbl:  CBET, TeMIeparypa, BIaxHOCTb. DoTonmepuoausM.
[TpucnocobaeHns Opranu3MoB K JIeHCTBHIO aOMOTHYECKHX (PakTOpOB. bruonornyeckue puTmsl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XUITHAYECTBO, CUMOMO3 1 ero ¢opmsl. Ilapazutusm, Koomnepamnus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMO/ICHCTBUIM JUIsl CYIIECTBOBAHHS OPIaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyasauud. OCHOBHBIE IOKa3aTeNu MOMYJISUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJSILUU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPaKTHYeCKUE PadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUIM U3 PA3HBIX MECT
oOUTaHU».

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTECHUI.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

DKoJiorudeckue cucteMbl (dkocucteMbl). [loHsTHE 00 3KOCHMCTEME M OHMOTEOIIEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumieBbie nenu u cetu. OCHOBHBIE IOKa3aTeNM 3SKOCUCTEMBI: OHOMacca,
MPOIYKIHS. DKOJOTUYECKUE MUPaMUAbL: MPOAYKIUH, YHUCIEHHOCTH, Onomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMbI 03€p M peK. ODKocHcTeMa XBOWHOTO WU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBbI. ATPOIKOCUCTEMBI. YPOO3KocucTeMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akrop ycroitunBoctu skocucteM. CoxpaHeHHe OMOJIOrHYEeCKOro
paszHooOpasus Ha 3emuie.

Yuenue B. W. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykTypa Ouocdepsl.
XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B 6uocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE ILMKIBI AJIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emsu. AHTpONOreHHbIe U3MeHEeHHsI B Onocepe. I'mobanbHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroiftunBoctu Ouochepsl. OCHOBa PallMOHATIBHOTO YIPaBJIEHUS MPUPOAHBIMU PECYPCAMU U UX
ucnoib3oBaHue. JlocTikeHus: GMOJI0THU U OXpaHa IPUPOIbI.

JdemoHncTpaumnu:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuer u cxemsl: «llumessie nenu», «buoreHos: coctaB u CTpykrypay, «lIpupoansie
coobmiectBa», «llenn mnuraHus», «OKoJoruueckas nupamuaa», «buochepa u uenoBex»,



«JKOCHCTEMA IIHPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOMHOro Jjeca», «buoneHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHHMKHU 3arpsi3HEHMs] BO3JyXa M TPYHTOBBIX BOI», «llouBa — BaxxHenmas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «[lapHukoBeIi 3G dexT», «DakTopsbl
panMoaKTUBHOTO 3arpsi3HeHus onocheprr», «O0mas ctpykrypa ouocheps», «Pacmnpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopot a3ora B IpupoIe».

O6opynoBaHue: MO/I€b-alIIMKaUs «Tunuynsle OHUOLIEHO3bI», repbapuit
«PactutenbHble  coobuiecTBa», Kowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U IKUBOTHBIX,
MIPUHAUIEKAIME K Pa3HbIM 3KOJIOTMYECKUM I'pynaM oaHoro suaa, Kpacnas kaura Poccuniickoi
denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3yJAbTATOB OCBOCHHUS mpeameTra «bHOJIOrus» BbBIIEIEHBI
CIIEIYIOIIAE COCTABJIAIOIINAC. OCO3HAHHWE OOYYaIONUMHUCS  POCCHMCKOW  Tpa)KIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JINYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPagUIUi pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi JCATCIIBHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MMpUCymuMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTHh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAWIIMOHHBIMHU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMH IOBEACHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY TpyJa U CTapIIeMy IOKOJIEHHIO, B3aUMHOIO
yBaXeHHs, OEpeKHOr0  OTHOIIEHHS K  KyJbTypHOMY  HAClIEIUI0 W TPaIulusM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroOUIMXCsl PyKOBOJCTBOBATHCSA CHOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIUOHHBIM LIEHHOCTSM POCCHICKOrOo  OOIlecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTU B IPOILIECCE peaanu3allid OCHOBHBIX
HaMpaBJICHUN BOCIIUTATEIbHOMN JAEATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX NPaB U OOS3aHHOCTEW, YBa)XXCHHE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIBHOCTH MPHU CO3JIAaHUH YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO IMIO3MIIMI0 TIO OTHOIICHHI0 K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIFOJIEH ¢ pa3sHBIMU YOSXKICHUSAMU, KyIbTYPHBIMH [IEHHOCTSMH U COIUATBHBIM
MOJIOKEHHUEM;



FOTOBHOCTb K COTPYJHMYECTBY B IIPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4EOHBIX,
[I0O3HABATENIbHBIX M HCCIIEJOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

FOTOBHOCTb K TYMaHUTaApPHOM U BOJOHTEPCKOW JESTENBHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBOKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepes PonmHOMN, ropaocTtu 3a CBOW Kpai, CBOIO
Ponuny, cBO# s3bIK U KyJIBTYpY, IPOLJIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHE K NPUPOJHOMY HACJIECIUWIO U TMaMITHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUEHBIX B CTAHOBJIEHUE M pa3BUTUE
OMOJIOTUH, TOHUMAHUSI 3HAYEHUsI OMOJIOTUH B TIO3HAHUHW 3aKOHOB MPUPOJIbI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuyeckoro BocnuUTaHHWS, (OPMHUPOBAHUSA  KYJbTYPbl 3I0POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30MmacHoro o0pasa >KM3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYATbHOTO M KOJUIGKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEONIEHUs aIKOTOJIA,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATENBHOCTH TEXHOJIOTMUECKOM U COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH U  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NEeSTENbHOCTb;



MHTEpEC K pasIuuHbIM cepaM MpodecCHOHANBHON NeSTeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30oBaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIIIEHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: MPUOOpETEHHE OIbITa IUIAHWPOBAHHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble MPU U3y4YeHUU OMOJIOTHH 3HAHUS U YMEHUS
IpU pElIeHUH NpoOJeM, CBSI3aHHBIX C pallMOHAIBHBIM IPUPOJIONOIL30BaHUEM (COOIIOAECHNE
MpaBWJI NOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXPAaHEHHE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUITHE JIEHCTBUM, NPUHOCSIIMX BpEd OKpYKalolled MPUPOIAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTMYECKHUE IMOCIEICTBUS MPeaNpUHUMAEMbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOM M COLIMAJIbHOW MpAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM U OOILIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JHallore  KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KyJIbTYphI KaK CPEJICTBA B3aNMOICHCTBHS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenu@uku OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poju B (POpMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpEe Kak O €IMHCTBE MPHUPOJIbI, 4YeJOBEKa U O0O0IIecTBa, B TMO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTHU OMOJIOTHH JJISi COBPEMEHHOW IHUBHIIM3AIMU: OOECTIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSL MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHbie MpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
HKOJIOTHYECKUX MpoOsieM U oOecrieueHus nepexoa K yCTOMYuBOMY Pa3BUTUIO, PALIUOHATIEHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYECHHUH OMOJOTHYECKHX 3HAHUHN B LIEJISAX MOBBIIMICHUS 00IIen
KYJIbTYPbI, €CTeCTBEHHO-HAY4YHOW TpPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHATHHOM
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMble 3HAHUS [UIsl aHaIW3a W OOBSICHEHHS SBICHUI
OKpYXXAIOILEro MHpa M HPOMCXOAIIMX B HEM HM3MEHEHHMH, yMEHHE JenaTh 00OCHOBaHHbBIE
3aKJIIOUEHUs] Ha OCHOBE HAyyHBIX (DAaKTOB U HMMEKOIIUXCS JaHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BaTh OWOJIOTMYECKUE 3HAHHS JUIS PELICHHS
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HaHHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb OCYILICCTBJIATL IHPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHMOJIOTMM B COOTBETCTBHH C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaUMMble I (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXKAUCIUIUTMHAPHbBIC
(MexTpeMeTHbIE) OOIeHAyYHbIE TTOHATHS, OTPAKAIONTUE I[ETOCTHOCTh HAYYHOW KapTHHBI MUPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, MPOLECC, CUCTEMa, HAay4yHbIM (aKT, NPHUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, W3MEpPEHUE, SKCIEPUMEHT M JIPYI'MX), YHUBEPCAJIbHBIE
yueOHble JeMcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEeUnBaONINE
dhopmupoBanre (HYHKIIMOHATLHONW TPAMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYJaroIInXcs,
CIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajbHble y4ueOHbIE JAEUCTBHUA B I103HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUS MPOrpaMMBbl CpEeIHEro ooiero odpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

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

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0OOIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS Uil OObsSCHEHUS (AKTOB U SIBICHUM KUBOM
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aAHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEICTBA ISl MPEACTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKkKe MPOTUBOPEUYUI pa3HOTro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAITbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIILIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M TIPOSKTHOUW JCSITEILHOCTH, HAaBBIKAMH
paspernieHus mpodsieM, CnocoOHOCTBI0O U TOTOBHOCTHIO K CAMOCTOSTEILHOMY TIOUCKY METOOB
pEIICHUS MPAKTUICCKHUX 33124, IPUMECHEHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JCSITEILHOCTH IO TOJYYCHUIO HOBOTO 3HAHUs, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 W NMPUMEHEHHUIO B yYCOHBIX CHUTYalHsIX, B TOM YHUCJIE MPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THIT MBIILICHUS, BIAJACTh HAYYHOU TCPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITE TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaIM3WPOBATh 3ajady, BBIJIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN IMOWCK IEpPEeHOca CPEICTB M CIOCOOOB JCHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTbh OpPUTHHAIBHBIC TOIXOIBI W PEHICHUS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHWKAX MH(POpMammu (TeKcTe Yy4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JITEpaType, OMOJOTHIECKUX CIIOBAPSX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0azax paHHBIX, B VHTepHeTE), aHATU3UPOBaTh HMH(POPMALMIO PA3NUYHBIX BHIOB U (OpM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TNPUMEHATH pPa3IMYHBICE METOJbl TPU IOUCKE U OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BaHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIH S3bIK B KAUECTBE CpEACTBAa IMPH paboTe C OUOJIOTHYECKOMN
uHpOpMaIMeH: MPUMEHITh XUMHUECKUE, (PU3MUECKHE M MaTeMaTUYeCKUe 3HAKU U CUMBOJIBI,
dbopmynbl, ab0peBHAaTYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M TpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEIIHO BBHITIONHEHHS TMpeiaraeMoil 3aJadd, Yy4YUThIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOHPIMKTHBIX CUTYAIMH, YMETh CMIT4aTh KOH(QIUKTHI 1
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON W MHIUBUAYAJIbHON pabOThl MpU
pelieHny OMoJIoru4eckoi mpoodaemMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(¢hopM B3aMMOJIEHCTBUS NPU pelIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX AECHCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA TO €€ TOCTHMIKEHMIO: COCTAaBJIAThH IUIAH JEWCTBUN, PACHpEACNsiTh POJIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS Ui BBIABICHHMS NpoOJeM M HUX pEIIeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPY’KAIOILUX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (POPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTAaBIIATH IJIaH PELIeHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOI 3pyIUIIMU B PA3HBIX 00JIaCTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX IPOIECCOB, MX PE3Y/IbTATOB M OCHOBAHMI, NCIIOIB30BATh MPUEMBI pEQIICKCUI
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATD PELICHUS 10 UX CHUKECHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no 6uosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosiorusp» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETalMd U MpeoOpa3oBaHUI0 3HAHWM, BHJbI
NEeSITENbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallMsiX, a TakXKe B pEabHBIX >KU3HEHHBIX CUTYyallUsAX, CBS3aHHbIX ¢ Ouosorueid. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHsS ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ M pOJIM OMOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEPKaHUE OMOJIOIMUECKUX TEPMHUHOB M MOHITHUM: KHU3Hb, KIETKA,
opraHusM, Mera0osu3M (0OMEH BEIIeCTB W NPEBpAIllCHHE HOHEPTrUH), TIOMEOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alus KMBBIX  CHCTEM, CaMOBOCIpPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3yararb OHOJOIMYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JOTMAa MOJICKYISIpHOW Omosorum), 3akoHsl (I'. Mennens, T. Moprana, H. N.
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKAECHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaesnsaTh rpaHUIbl X IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJaJIeTh METOJaMU HAy4yHOTO IO3HAHUS B OMOJIOTMM: HAOJIIOJEHUE U OIMCAHUE
KHUBBIX CHUCTEM, IIPOLIECCOB M SIBICHHWH, OpraHuM3alus W MpoBeACHUE OHOJIOrHYECKOro
SKCIIEPUMEHTA, BBIIIBUKCHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX pPE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IMOHSITHH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE IIPU3HAKU BHPYCOB, KIETOK IPOKAPUOT M JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PAa3MHOKEHNS, UHAUBUAYAJIbHOTO Pa3BUTH
OopraHusMa (OHTOT€HE3);

YMEHHUE TPUMEHSATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 TPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOM )KU3HHU C 1I€JIbI0 00eCcTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOTO TOBEJIEHUS B OKPYXKAIOLIEH NPUPOAHON cpeae, MOHMMaHHEe HEO0OXOIMMOCTU
WCIOJIb30BAHUS JIOCTHKEHUNA COBPEMEHHOM OHMOJIOTUM M OMOTEXHOJIOTHH Ul PallMOHAIBLHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHUE pelaTh »JJIEMEHTApHbIC TCHETHYECKHE 3a/aud Ha MOHO- M JAUTHOpHIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEOBAHNUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIUBAHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OLIEHUBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHsS ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTHUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHNE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TTOMTYJISIUS,
reHoOH I, SBOJIONMS, JBIKYIIHE CHIBl ((aKTOpbl) DSBOJIONHUH, MPUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOTHYecKue (aKTOpbl, HKOCHUCTEMAa, MPOAYLIEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME u3JaraTb Ouosoruueckue Teopuu (dBosounoHHass Tteopus Y. JlapBuHna,
CUHTETHYECKasi TEOPUS IBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJaMH HAyYHOTO IMO3HAHHUS B OMOJIOTMU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBJICHUW, OpraHu3anmusi MU MpOBeACHHE OUOJIOTMYECKOTro
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PE3YNbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX IMOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIEIaTh BHIBObI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEILECTB U OHMOT€OXMMHUYECKHX ILHMKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATh MOJTy4YeHHbIE 3HaHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIEH MNPUPOJHONW cpene, MOHMMaHHE HEOoOXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BEILIECTB U HEPIUH B IKOCUCTEMAaX (LIeMH MUTAHUSA);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHYECKH OILIEHMBATh W WHTEPIPETHPOBATh HH(POPMAINIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO TCEBJOHAYYHBIC 3HAHMUSA W3 PA3IMYHBIX MCTOYHHKOB (CpeacTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NIMCHbMEHHBIE U YCTHbIE COOOUIeHUs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI B UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreMe Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[Ip.p. Ne 1 «Mcnonp3oBanne Bu6nuorexa [IOK
2 PasIMIHBIX METONIOB ITPH H3YICHIH L 0 05 https://m.eds00.ru/863e6122
OMOJIOTHYECKIX 0OBEKTOBY
buonoruueckue cucTemMbl, MPOLECCHI bubnuoreka [IOK
3 1 0 0
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMu4ecKui cocTaB KiIeTKki. Boja u bubnmuoreka [JOK
4 1 0 0
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 0 0
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JI/p Ne 1 «M3yuenue
6 KaTaJIUTUYECKON aKTUBHOCTH 1 0 05 bubanoreka LIOK
(epMEHTOB (Ha IPUMepe aMUIa3bl https://m.edso0.ru/863e6b72
WJIM KaTalasbl)»
bu6mmoreka [JOK
7 I 1 0 0
YriteBozeL. Jlurm et https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hykaenriosoie kneaotsl. AT® 0 https://m.eds00.ru/863e6d5c¢
9 Hcropus u MeTo1bl U3y4EHHUs 0 bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas 0
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JI/p Ne 2 «M3yuenune CTpoeHUS KIETOK
pacTeHui, KUBOTHBIX, TPUOOB 1 bubnuorexa [JOK
11 GaKTepHil 110X MUKPOCKOTIOM Ha 0.5 https://m.edsoo.ru/863e6ff0
FOTOBBIX MHKDOIIPEIApaTax u uX https://m.edso0.ru/863e716¢
OTIMCAHUE
bu6moreka [IOK
12 OOMeH BelecTB WX MeTaboIu3M 0 htts://m.edsoo.ru/8636766¢
bu6mmoreka [IOK
13 oTocirTes. XemocHrTes 0 https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 uepretiicciii oOmer 0 https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KISTKU. [{enenue
KJIeTkr. Muto3. JI/p Ne 3
15 «Habmonenne MuTO3a B KJIeTKax 05 bubanoreka IIOK
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOTpernaparax»
16 buocunres Oenka. Peakims 0 bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka 0 bubmorexa HOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — 0 bubmuoreka [IOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos 0 https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kietok. OmnonotBopenue. JI/p Ne 4
21 «M3ydeHne cTpoeHus MOJIOBBIX 0.5 bu6mmnorexa IIOK
KIIETOK HA FOTOBBIX ' https://m.eds00.ru/863e81b6
MHUKpOTIperiapaTax»
99 WNHnuBunyansHOE pa3BUTHE 0 bubnuoreka [IOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o 0 bubnuoreka [JOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa HOK
P ] pr https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTUOpUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI::Hf/[oro H;:nf OBaHUS 0 bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleJJOBaHHE
npu3HakoB. JI/p Ne 5 «3yuenue
P P i bubmuoreka [JOK
26 pe3yabTaTOB MOHOTHOPUIHOTO U 0.5

JUTUOPUTHOTO CKPEUTUBAHUS Y
Ip030(hHUIIBl HA TOTOBBIX

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MHKpOIIpenapaTax»
97 I'enetuka nosa. HacinenoBanue 1 0 bubmmoreka [{OK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
n3MeH4nBOCTb. JI/p Ne 6. Uzyuenue
28 MO (DUKAITMOHHOU U3MEHYUBOCTH, 1 0.5 bubanorexa [IOK
IOCTPOCHNE BAPUALIMOHHOTO PAAA U https://m.edso00.ru/863e8efe
BAPUALIMOHHON KPUBOI»
HacneacrBennas nusmeH4uBOCTh. JI/p
29 Ne 7. «AHamM3 MyTanuii y apo30Guis! 1 05 bubmorexa [IOK
Ha TOTOBBIX MHKPOIIPEIIAPATAX» https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 Tenernica wenosexa 1 0 https://m.eds00.ru/863e8d78
O06o01eHue Mo Teme:
31 «HacnenctseHHOCTE 1 1 0
U3MEHYMBOCTH OPraHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus Kak Hayka u pouece L 0 https://m.eds00.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 0 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHo0THs Kak 0Tpacib 1 0 bubnunoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
N bubnuoreka [JOK
1 1
IBOIIOLHS H METOJIEL €€ H3YICHIL 0 0 https://m.edso0.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 0 0 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
M 1
3 HIPOIBOIIOLHA 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
bu6mmoreka [IOK
4 Jlaboparopras pabora N | L 0 05 https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
JIBKyImue cuitbl (3JIEMEHTapHBIC bubnuoreka [JOK
5 1 0 0
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 E 0 1 0 0
CTCCTBEHHBIIH OTOOP H €ro opMEl https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 0 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 0 0 bubnuoreka [IOK

MaKpO3BOJIFOIUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpaTumocTs 3BOTIOIUN 0

10 Ucropust xu3Hu Ha 3emiie 1 METOAbI 0
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU 0 bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK

12 0
epuoam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnnoreka [JOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema 0 bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIHS YesIoBeKa (aHTPOTIOTEHE3) 0 httos://m.edsoo.ru/863eac2c
JBwxyimue cuiibl (hakTopsbl) bubmuorexka [JOK

16 0
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU 0
YeloBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE 0 bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 0
KU3HU Ha 3emiie»

20 DKoJIoTus Kak HayKa 0

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 0 bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsI

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

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

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubnuotexa LIOK
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buotnieckie gakrop! 0 https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
TTOMYJISIIIAEA Pa3HBIX BUJIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — 0 bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. 0 Eubmaorexa HOK
~ https://m.edsoo0.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 0
30 buocdepa — rinodanpHas 0 bubnunoreka [JOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS 0 bubnunoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnocdepe 3emin 1 0
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 0 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 O606menne Temsl «CoolIecTsa u 1 0
9KOJIOTHYECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u
npyrue /Ilon pen. [laceunuka B.B., Aknnonepnoe obiuectBo «M3aaTenbcTBO
«IIpocsewenue»

* buosnorus, 11 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Ilon pen. [laceunuka B.B., Aknmonepnoe o0iectBo «M3naTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1.buonorus. [Toypounsie pazpabotku. 10-11 knaccel. ba3oBblif ypoBeHb.
2. bornanosa T.JI., Cononosa E.A. buonorus: CrpaBodHoe mocooue st

crapuiekiaccHukoB U octynaronux B BY3e1.- M.:ACT-ITPECC HIKOJIA,
2023

3. Kupunenko A.A. buonorus. CoOopHUK 3a7a4 110 TeHeTHKe. ba3oBhIi,
NOBBIIIEHHBIN, BeIcOKU ypoBHU EI'D, PoctoB-Ha-/{ony: Jlernon, 2023

4. Kupunenko A.A., Konecuuko C.W. buonorus. TemaTuyeckue TECTHI.
[ToaroroBka k EI'D. ba3oBblii, MOBBIIIEHHBIN, BHICOKHIM YpOBHH. PocTOB-Ha-
Hony: Jlerunon, 2023

5. Kpacnas knura KpacHogapckoro kpasi. Penkue u Haxoasiuecs o
YIpO30i HCUE€3HOBEHHUSI BUJIbI pACTEHUH U KUBOTHBIX.- KpacHoaap, 2022 5.

6.MamonToB C.I'., bronorus 1yist MKOTFHUKOB CTAPIIMX KIACCOB U



nocrynawmux B BY3e1. — M.: Jlpoda, 2021

/. buonorus. CnpaBounuk mkosbHuKa/ Coct. 3.A. BrnacoBoii. -M.: @unouor,
ob6mectBo «CioBoy, 2023

8. buonorus: CripaBoyHbIe MaTepHabl: ydeOHOE TOCOOUE MJIsl ydaluxcs/ Mo
pen. Tpaiitaka.- M.:IIpocsemenue, 2023

9. Banosa T.B. Tectnl. buonorus. 6-11 kn.- M.: «Omummy», 2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
edsoo.ru
[Mpoext Best 6uomorust  http://www.ebio.ru/index-1.html
buonorus. Dnexrponnsiii yueonuk http://biologylib.ru/catalog/
buonorus. Ceputku Ha caiiTel o 6uomoruu http://biologylib.ru/catalog/
Buptyansnas oOpazoBatenbHas madoparopus http://www.virtulab.net
Wutepuet ypok https://interneturok.ru/
S uny Ha ypok omonorun http://bio.1september.ru/urok/
Cospemennbie ypoku ouosorun http://biology-online.ru/
HudopmammoHHO-CTIpaBOYHBIN pecypc no ouosoruu http://www.cellbiol.ru/
bronornueckuii cioBapb oH-naiiH http://www.bioword.narod.ru/

Ouiukionenus ¢iopsl U Gaynsr  http://faunaflora.ru/39/
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