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MHNOACHUTEJIbHASA 3AIINCKA

IIpu pa3paboTke mporpamMmbl MO OWOJIOTUM TEOPETUYECKYIH) OCHOBY JUISI OTIPEICIICHUS
MOAXOJIOB K (OPMHUPOBAHUIO COJIEpKaHUsI y4eOHOTO mpeamera «BHOJOTHS» COCTABHIIM:
koHHenrtyanbHble mosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJepKaHMUS,
pe3ynbTaToB 0OyUeHUsT U TPeOOBAHHWN K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB, TIOJIOKEHUS 00
00X MEMsIX W MPUHIUINAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTUH,
e€ 3HAYCHWU B TIO3HAHHWH XKUBOW MPHUPOJBI M OOECNEYCHUU CYNMICCTBOBAHUS YEJIOBEYCCKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPENICIICHBI OCHOBHBIC ()YHKIIMH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00Iel cTparerun ooydeHus,
BOCITUTAHWS W Pa3BUTHA OOYYAIOIIMXCS CpeacTBaMH y4eOHOTO mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3CH, JIOTHKH 00pa30BaTeILHOrO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOM JEATEIHLHOCTH/YIEOHBIX NEHCTBUI 00YJaIOMMUXCS 110
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omosornu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHMUI O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEICHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYECHHBIX
3HaHWUN B MOBCEHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIEBAHUN  YEIIOBEKa, MEJUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS IKOJIOTUYECKHU II€TIECO00pPA3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCUJICHHE BHUMAaHUS K IPUKIATHONW HAMPaBICHHOCTH y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CIHOCOOHOCTH aJalTHPOBATHCA K W3MEHEHUSM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTINUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M OHBOIIOLMHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
(dopmupoBanusi (HYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K dKUBOU MPUPOIE U YETIOBEKY.



bonbioe 3HaueHue OMONOTMSI UMEET TaKXKe JJIs PEIIEHUS BOCIUTATENIbHBIX U
pa3BHBAIOMINX 33/1a4 CPEIHEro oOIIero oopa3oBaHus, coluanu3anuu oOydaronmxcs. M3yuenue
ouosorun oOecrieynBaeT yCIIOBHUS TSt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH(QOPMALIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPHI, CIHOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEICTABICHUSMHU U3 JIPYTHX Yy4eOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJ0KEHHUS O MpeTHa3HAYEHUHN YIeOHOTO
npenmera «buonorus» cocraBwiIM OCHOBY [UIsl OIpENENeHMs] IOAXOJOB K OTOOpy U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IIPOTpaMMe MO OUOJIOTHH.

OT16op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYarOIIUECs JOJIKHBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMble U (JOPMUPOBAHUS OOIIEH KYyJIbTYPBhI, ONpPENEISIONINe
a/IcKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON JKU3HU U MPAKTHUECKOU aesTenbHOcTH. Oco00e MECTO B TOM CHUCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OUOJIOrMYEeCKOro 00pa3oBaHHsl.

CrpykTypupoBaHHE COJEp>KaHUs y4eOHOro Marepuaiga B IporpamMmme Mo OuoJyioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType ydueOHOTro npeamera «buonorus» BBIIECIEHBI CIEIyIOUINe COAep)KaTeIbHble JINHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJyiornyeckas cuctema», «CucremMa U MHOTOoOpa3ue OpraHuyecKoro Mupay,
«OBOJIIOLINS KUBOU MPUPOBI», « IKOCUCTEMBI U PUCYLTUE UM 3aKOHOMEPHOCTH.

Henp uzydyenus ydebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOTo paHra u NpuoOpeTeHHe YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHue 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTHYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiax, CIYXKaIIMX OCHOBOHM sl (OpMUpPOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3UH U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEI0BAHUSX B OMOJIOTHH;

(dbopmupoBaHre y OO0yJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3TJISIOB,
UJeH U MOAX0JIOB K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmel KylabTypbl, (YHKIIMOHATBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBATDH SIBICHHS OKPYXKAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHHUH U ONBITA, MOJYYEHHBIX MPH U3YyYEHUN OMOJIOTHH;

¢dopmupoBaHue y oOy4aroUUXCS YMEHHUH MIUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJEHHOCTH B BO3MOXKHOCTH TO3HAaHUS YEJIOBEKOM >KHMBOM IMPHUPOIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOLIEHUS K HeH, COOIIOAEHUsI STHUECKUX HOPM NPHU IPOBEICHUH
OMOJIOTUYECKUX UCCIIE0BAHUM;



OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUH JUIS MOBBIIICHHUS YPOBHS SKOJOTUYECKOMH
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEIHEBHOM KM3HU VIS OLEHKH
MOCIIE/ICTBUI CBOCH MAEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHHE U COOITFOIEHUE Mep TTPO(UITAKTHKY 3a00JIEBaHUH.

B cucreme cpeanero oobuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
ABIISICTCST O0S3aTENIbHBIM YUEOHBIM NPEIMETOM, BXOJSAIIMM B COCTaB IMPEIMETHOH 0O0JacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st u3yuenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJEP KAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKOW W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUH COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOABI (HAOTIOIEHUE, SKCTIEPUMEHT, ONTMCaHNe, H3MEpPEHNE,
KJ1accu(UKaus, MOJIeIMpOBaHNe, cTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktuueckass pabdotaNe 1. «Mcmonp30BaHWE pa3IWYHBIX METOJOB MPU H3YYCHHUH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHuYMEe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemMoHcTpanum:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens MoJiekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  BJIEMEHThl:  MaKpPO3JIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbI€ BEIIECTBA.

@yHKIMU BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logaepxkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OeinkoB. HezameHuMbie
U 3aMEHHMMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphlI OETKOBOI
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETHUUHAs M YETBEPTUYHAs CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIIUN OEIKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatnas  crenuduuHocts. Kodepmentsl. Butamuubsl.  Ormimums  (GepMEHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YrneBoasl: MOHOCaxapuIbl (TIOK03a, prbo3a U e30kcuprbo3a), aucaxapuipl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlumuapl:  Tpurauuepuasl, QGochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiictBa. buonornueckue ¢yHkiuy unuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIMIHUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenue u ¢ynkuuun JIHK. Crpoenne n ¢ynxuum PHK. Bunet PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kinerke. Kilerounas teopust — mpumep B3aMMOJEHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsiekynsl JIHK kak renernueckuii anmapar, cucTemMa CUHTE3a Oernka.

Tunel KkIeTOK: »syKapuoTHYeckas M mpokapuoThueckasd. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, TIMKOKAIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHoOUIbI.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoupl KJICTKH: MHUTOXOHApPUH, IIacThibl. lIpomcxoxnaeHne MUTOXOHIAPHNA M IUIACTHUA.
Bunp! miactun. HememOpaHHbIe OpraHOUIbl KIETKH: pUOOCOMBI, KJIETOYHBINA LIEHTpP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHsbIi 1IeHTp KiIeTku. CTpoeHue sijpa: saepHas 000J049Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

IToptpetsrl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XuMU4IECKMX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «bruocunTres Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CtpoeHne 3yKapruOTUYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIUIuIbpD).

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEpEHUH, SKCIEPUMEHTOB, MHUKpOIpenapaTbl pacTUTENbHbIX, KHUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

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

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpPOEHHs KIETOK pacT€HHWH, >XMBOTHBIX WU
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.



Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALIUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEILECTB U MPEBPAILLEHUU SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peakmum ¢orocuHTE3A.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A ISl *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHHSI €r0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisi KU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KkieTke. PacmiersieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMyJUpPOBaHHME SHEPTUHU B KJIETKE. DTalbl 3HepreTudeckoro ooMena. I'mukonus. bpoxxenue u
ero Buabl. KucimoposHoe oxucieHue, WIM  KJIE€TOYHOE  JpIxaHue. OKHUCIUTEIbHOE
bochopunmnpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHaA.

Peakuun wmarpuuHoro cuHTe3a. ['enetmueckas wundopmanus u JHK. Peanuzanus
reHeTHUYecKoil MHpopMaluu B KieTke. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3€ OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHMSI M KU3HEHHOTO ITMKIIa BUPYycoB. bakrepuodaru. bonesnu
pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE BUpYcaMU. Bupyc nMMmyHoaeduuTa yeaoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPUIIIIKS, peBepTasa M HMHTETpasa.
[TpodunakTrka pacpocTpaHeHHsI BUPYCHBIX 3a00J€BaHUM.
JdemoHncTpauuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmupt  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MUTOXOHIPUS,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWe TreHa», «Cunre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«bakrepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIWa, Oaktepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
oenkay», «CTpoeHue KIeTKu», Moaens cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe 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. XPOMOCOMHBI HAOOp — KapUOTHUI. JIUTUIOMAHBIA M TalIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[IporpammupyemMast rubesnb KISTKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE JIs
CEJIKIUU.



[TooBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxopasimue Ha craausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KUBOTHBIX. [1010BBIE JKETe3bl:
CEMEHHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHOHAIBHOE pa3BUTHE (SMOpHOTrEHE3).
OTamnsl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy IMO3BOHOYHBIX JXHWBOTHBIX! IIpOGJICHI/IC, racTpyisinus,
opradoreses. [loctamOpruonanbHOE pa3BuTHE. THUINBI MOCTIMOPHUOHATIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOIO PacTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHue KIEeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIN IHKI»,
«Permmukanua [IHK», «Mwutosy, «Mehos», «IIpsimoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MukKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«lituexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlaboparopnas pabota Ne 4. «/3yueHHe CTpOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb uuTojoruu u
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccuicKuX U 3apyOeKHbBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCITIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe cKkpenuBanme. 3aKoH eAMHO-00pa3usi THOpUI0B nmepBoro nokojeHus. [Ipasuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JurubpunHoe  CKpelMBaHME. 3aKOH  HE3aBUCHMMOTO  HAClIeIOBaHHMs  IPU3HAKOB.
[{uToreneTnyeckue OCHOBBI JAMTHMOPHUIHOIO CKpEIIMBAaHUS. AHAIU3UPYIOIIEEe CKpellMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIUBAHUS [T OTIPEAEICHUs TEHOTHUIIAa OCOOH.

CuerieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno cLemIEHHOMY
HacJIeJ0OBaHUIO TeHOB. Hapyienue cuenieHus TeHoB B pe3yabTaTe KPOCCUHIOBEpA.

XpOMOCOMHasl TEOpUsl HACIIECTBEHHOCTH. | eHeTUUEeCKuE KapThl.



I'enernka nosa. XpoMOCOMHOE OIpEAEICHUE 0J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHnele M TreTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CHEIUICHHBIX C
IIOJIOM.

N3menunBocTh. Buibl 13MEHUMBOCTH: HEHACHIEICTBEHHAS U HAcJeACTBEeHHasA. Poib cpenbl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BaprannonHsslii pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusnaka. KosmdecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakmuu. CBoWCcTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTB.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBOCTh. Kiaccuukanusa wmyranuii: Te€HHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HAC/IEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuotum dyenoBeka. OCHOBHBIE METOJBI TEHETHKH YeEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OmpeNeeHne TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-anamm3a. HacnencrBeHHsie 3a0omeBaHMs
YyeloBeKa: TIeHHble OoJyie3HH, OO0JIe3HM C HAclIeACTBEHHOM  IMpenpacrojokeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MeauKko-TeHETHYECKOe KOHCYIhTHPOBAHUE. 3HAYECHHWE MEIUITMHCKOW TEHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipr u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKask OCHOBAY,
«3aKOH pacHIeIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeiicTBre aielbHbIX T'€HOBY, «['€HeTuYecKue KapThl PACTEHHM, KUBOTHBIX
n 4yesoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3MeHunBOCTHY, «MoOaudbukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, Myrauuu (Gopmbl KpbUILEB U OKpPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUTHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO PsAa U BapUAllMOHHON KPUBOI.

JlaboparopHas pabora Ne 7. «AnHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTudeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpoliecc. 3apoxICHUE CeIeKIUHU U goMecTtukanus. Yuenue H. H.
BaBuioBa o meHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpemeHHbIE METObl CeleKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucras muuug. CkpeunuBaHue YHUCTHIX JUHHE. ['erepo3uc, wuinum rubpujpHas cuia.
HeponctBenHoe ckpemmBanue — ayropuawar. Otmgan€éHHas TuOpuau3anus u e€ YCIeXH.
HckyccTBEHHBI MyTareHe3 M MOJIYYEHUE MOJMIUIOWIOB. JIOCTHXKEHUS CENEKIMU pPacTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomObunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wunxeHepus. Knetounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXEHUE pacTeHnil. KiloHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJOTMYECKHEe M 3Tudeckue mnpodisempl. MO —
TeHETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

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

Tabmuipel u cxembl: kapra «LleHTpbl MpPOUCXOXKIEHUS M MHOT000Opasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl m1OMamIHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBa», «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounole KynbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHuE U TEepeHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

OKckypcusi«OCHOBHBIE METOJbl U JOCTHKEHUS CENeKUHUU PACTeHHM M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoonOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUKHOBEHUS HBOJIIOLMOHHONW TEOpUH. ODBOJIOLUOHHAs Teopus U eé
MecCTO B OuoJioruu. BiusiHue 3BOIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTUU M IPYTUX HaYK.

CBupnerenbctBa HBOJIONMU. llameoHTonOrMYecKue: MOCIEN0BATEIbHOCTh MOSIBICHUS
BUJIOB B IAJICOHTOJIOIMUYECKON JIETONHUCH, Iepexoanble (opMbl. buoreorpaduyeckue: cxoacTBo
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMUECKUE: CXOJCTBA M Pa3aMyusi 3MOPHMOHOB PA3HBIX BUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJIOTMYHbIC, PYyIUMEHTApHbIE OpPIaHbI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKYyIME CHJIBl  SBOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenéHHas M3MEHUYMBOCTh, OOprOa 3a CyIlecTBOBaHHE,
€CTECTBEHHBII 0TOOP).

Cunterndeckas Teopus 3BoJorun (CTI) u e€ 0OCHOBHBIE MOJI0KEHUS.

Muxposomtonus. [Tomynsanus kak equHUIA BUAA U BOJIOLUN.



JBuxymue cuiibl ((hakToOpbl) 3BOJIONWK BHJIOB B MpUpoje. MyTalMOHHBIN MpOIecC U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U jpeiid renos. Mzomsmus u
MHUTpaLus.

EctecTBenHslii oT00p — HampaBisiommid ¢aktop 3Bomound. DOpMBI €CTECTBEHHOTO
otbopa.

[IprucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitonuu. [lpumepsr npucnocoOnenunit
y opraau3mMoB. ApoMop(]o3bl U UANO0-aTANITAIHH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoaBomtorus. @opMbl dBoNFOLMH: (puUIeTHYECKasi, JAWBEPreHTHAs, KOHBEPIreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHEIHAIU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS paIualius.
JdemoHcTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmuier u  cxembl: «Pa3BuTue opraHnuyeckoro mmupa Ha 3emiie», «3apoJblIIx
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctecTtBeHHBIl 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas W3MEHYHBOCTHY, «ApomMopdho3sD»,
«Mmmoanmantanun», «OO0mas mereHeparus», «JBwxkymue cuiabl dBoonum», «Kapra-cxema
Mapmipyra myremectBus Y. lapsunay, «boprba 3a cymectBoBaHuey, «IIpucrnoco6ieHHOCTh
opranu3MoBy, «I eorpadudaeckoe BUA000pa3oBaHue», « IKOJOTHIESCKOE BUI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAaCKU, HA0Op TUIOA0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPaHHOCTH HUCKOMAeMbIX
KUBOTHBIX W PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTaluuu GOpPMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble MIPEACTABICHUS O 3apOXKIACHUU KWU3HU. HayduHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonmu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emie mno 3pam U nepuoaaMm. Karapxeil. Apxelckas u
nportepo3oiickast opbl. [lameos3olickas spa M e€ nepuonbl: KeMOPUHCKHUI, OpPIOBUKCKHI,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

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

KaitHo3oilickast 3pa u e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.



XapakTepucTuka KiIuMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHN
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil M >KMBOTHBIX. llosiBienue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Myupa Kak OTpakeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIIOLMS  4eloBEKAa. AHTpOMOJOrMs Kak Hayka. Pa3BuTue npeacTaBileHUH O
IIPOMCXOXKICHUU YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUMBOCTh U
€CcTeCTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/a, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIAEMBIX OCTaTKOB, BpeMs CYILECTBOBAaHHUS, 00JIaCTh PacIpOCTPaHEHUs, 00bEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTAaBUTENEH YEeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3nukHoBeHue COMHEUYHON cUCTEeMBbI», «Pa3BUTHE OpraHUYECKOTO
mupa», «PactutenbHas knerkay, <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYeCcKOro MHpa», «CpaBHEHHME aHATOMUYECKHUX YE€PT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue monm», «JIpeBHue mogu», «llepBbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

Ob6opynosanue: wmymspku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKUA WIH M300pakeHUs] KaMEHHBIX OpyAui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTnueckas padorta Ne 1. «M3ydyeHre HCKOMAaEMbIX OCTATKOB PACTECHHUI U KUBOTHBIX B
KOJUIEKLIHSIX».

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

Tema 3. Oprann3msl M OKpPY:Kal0Ias cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JleliCTBIE IKOJIOTHUECKUX (PaKTOPOB Ha OPTaHNU3MBI.

AbGuoTtnueckue  (aKTOpbl:  CBET, TeMIeparypa, BJIaXHOCTb.  DoTomepuousM.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CMMOMO3 1 ero (opmel. [lapa3sutusm, koomeparus, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU nomyasauud. OCHOBHBIE IOKa3aTead MOMYJSLUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

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

Tabmuuer u cxemsl: kapra «lIpupoanasie 30Hb1 3eMum», «Cpeapl 0OUTaHHS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJSILUU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

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. «[Toacd€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmectBo  opraHmamMoB  —  OuoneHo3. CTpykTypbl  OuoOLleHO3a:  BHJOBas,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB M MOTOK SHEPTUM B IdKOcHUcTeMe. Tpodudueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CaMOperysanus, pazsutue. Cykieccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMbI. ATpPO3KOCUCTEMBI. YPpOO3KOCUCTeMBbl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroiunBocTu 3kocucteM. CoxpaHeHHE OHMOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. W. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 00paTHasi CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE ILHMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTporioreHHsle u3mMeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOJIBI U yenoBeuecTBa. CoxpaHeHne Onopa3zHoo0pa3us Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcamMH U UX
ucnojib3oBaHue. JlocTikeHus: GMOJI0rMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMUecKas mnupamuia», «buocdepa u yenosex»,



«OKOCUCTEMa IIUPOKOJUCTBEHHOIO Jieca», «ODKOCHCTEMAa XBOHHOro Jjeca», «buoueHos
BOJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOTEHHbIE BO3ACHUCTBUS Ha IPUPOLYY,
«BaxHelmue UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa UM IPYHTOBBIX BOI», «llouBa — BakHeWnas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBbINA 3P dexT», «DaKTopbl
pannMoaKTUBHOTO 3arps3HeHus Onocgepri», «O0mas cTpykrypa ouochepsn», «Pacnpocrpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopot a3ota B IpUPOIEN.

O6opynoBaHue: MO/I€Ib-alIIMKaUs «Tunuuneie OHMOLIEHO3bI», repbapuit
«Pactutenbuble  coobuiecTBa», Kowiekuuu — «buonenos», «Bpenurenu — BaKHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro BUaa, KpacHas kHura Poccuiickoin
denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NPOT'PAMMBI 110 BUOJIOTUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJarOIIMMHUCS MIPOTPaMM CpeHETo o0Iero oopa3oBaHus: JUYHOCTHBIM, METAIPEIMETHBIM U
MMPpEAMCETHBIM.

JIMUHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOEHHUS Npeamera «bHOJIOrus» BBIIEIEHBI
CIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHUMCKOW  Tpa)IaHCKOMN
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH U CaMOOIpEAETEHHUIO,
HaJIM4ue MOTHUBAlMU K OOy4YeHHIO OHOJIOTMH, LIeJICHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAaIUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCl  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAaMH, TMPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAJIMYUE HKOJOTMYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH
CTaBUThH LIETTU U CTPOUTH KU3HECHHbBIC TUIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Npeamera «buojorus» nOCTHraroTcs B €IUHCTBE
y4eOHOM U BOCHUTATEIHHOU AESTETbHOCTH B COOTBETCTBHUH C TPATUIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOliecTBe MpaBUJIaMH U HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHs, PAa3BUTHS BHYTPEHHEW MO3UIMHU JMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJda U CTapIIeMy MOKOJEHUIO, B3aUMHOTO
yBOXKEHUSA, OEpe’KHOro  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJULUsAM
MHOTOHAIMOHaNBHOTO Hapoda Poccuiickoit deneparuu, nmpupoje U OKpyxKarouieit cpeze.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO mpenMera «bromorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JINYHOCTH, CHUCTEMOM II€HHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAEeHU, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMbITa M OMNbITA AESITENBHOCTH B MPOLIECCE PeaTu3alud OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1)rpas;aaHcKoro BOCHMTAHMS:

chOpPMUPOBAHHOCTh  TPAKJAHCKON MO3UIMU  OOYYaroIIerocss Kak aKTHBHOTO U

OTBETCTBEHHOTO WJIE€HA POCCHICKOTO OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA U
MIPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUICOHBIX IMPOECKTOB,
pelIeHnn y4eOHBIX U MMO3HABATEIBHBIX 33144, BHITIOJHEHHH OMOJIOTHISCKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YyMEHUE YUYUTHIBaTh B CBOMX JCHCTBUSX HEOOXOAMUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH C Pa3HBIMH YOCXKICHUSIMH, KYJbTYPHBIMHU IIEHHOCTSIMU U COLUATHHBIM
MI0JIOKEHHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YECOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPHU 00CYXIEHUH CTIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNUS,

TOTOBHOCTh K TYMAaHUTApPHOU U BOJOHTEPCKON JIEATEITHHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKONU UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepes; PoaMHOMN, ropaocTw 3a CBOM Kpal, CBOIO
Ponuny, cBOI SI3BIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWI0 ¢ TaMSATHUKAM TIPUPOJIBI,
TOCTIKeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAQJ POCCHHCKUX YYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEJIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoexx1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U NPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KauecTBa TBOPUYECKON JIMYHOCTH;

S) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI  340POBbS W
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 0e30MacHOro o0pas3a KU3HH (30pOBOE MUTAHHE,
coOrofieHre TUTHEHHUYECKUX MPaBWII U HOPM, cOallaHCHPOBAHHBIN PEKUM 3aHSATHI U OTAbIXA,
perynspHas ¢u3nyYecKas aKTHBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;



MOHMMAHWE [IEHHOCTH TPABWI WHAMBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYIly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIAOT00ue;

TOTOBHOCTh K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTMUECKOM M COIMAIbHOM HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBITIOJHATH — TaKyrO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATEbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BEIOOP OyyIIei mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpA30BaHUIO Ha MPOTSKEHUM BCel
KU3HH;

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIIECTBOBAHMS;

TIOBBIIIICHUE YPOBHS JKOJIOTHUECKOW KYJIBTYpPHI: MPHUOOPETCHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCIOJIB30BaTh MPHOOpETaeMble TIPH M3y4YeHUH OWOJIOTHU 3HAHHS M YMEHUS
MpU PEIIeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BaHUEM (COOIOIEHNE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUSITUE NCUCTBHI, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MNPUPOIHOW Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJIM4YUe Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYJIbTYphl, OIBITA
NESITeIbHOCTH ~ DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHON MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JESITeTbHOCTU YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMPaKTUKW, OCHOBAHHOIO Ha JHaliore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUA €€ poju B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJHBIX
3aKOHOMEPHOCTEH U PEIIeHUH POoOIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH Ui COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUYECTBA, MOKMCKA MyTeH BBIXOJIA M3 TI00ATBHBIX
AKOJIOTHYECKUX TPOoOJIeM U 00ecTieueHus Mepexoia K yCTOWYHMBOMY Pa3BUTHIO, PAIUOHATHEHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;



3aWHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKUX 3HAHWW B LIENSAX MOBBIIICHUs OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHOM
IpPaMOTHOCTH 00ydaromuxcsi, popMupyemMoit mpu u3y4eHuu OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJMOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCTOJIB30BaTh IOJIydaeMble 3HAHUS Ui aHajdu3a W OOBSICHEHUS SBICHHUN
OKPY)KAIOLLIEr0 MHUpPa M MPOUCXOJSIIMX B HEM H3MEHEHUM, yMEHUE JienaTb OOOCHOBAHHBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAaKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JUIS PELICHUS
po0JieM B peasTbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE IIEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTh OCYILECTBIITh MPOEKTHYIO U
HCCIIEA0BATENBbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
aKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUH IO OHOJOTUM B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METANPEIAMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS YJIeOHOTrO TpeameTa «BhoJIoTHs» BKIFOYAIOT:
3HaYuMble JUId  (OpMHpOBaHHS MHMPOBO33PEHHUS OOYyYAIOMIMXCS  MEXAUCUUIUIMHAPHBIE
(MexnpeMeTHbIE) 0OLIEHAYYHbIE TOHSITHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru(UKy MEeTOJ0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, MPOLECC, CUCTeMa, HAay4dHBIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHNE, M3MEPEHUE, SKCIEPUMEHT M JPYTuX), YHUBEpCaIbHbIE
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEUMBAIONINE
dhopmupoBanre (HYHKIIMOHATLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMU OO0yJarouuxcs,
CIOCOOHOCTh oOyuarouxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4ueOHbIE ACWCTBHUS B I03HABATEILHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CPEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1)0a30Bble JJOrHYeCKHUE TeiiCTBUS:

CaMOCTOSITENIBHO  (POPMYNIMpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIeHus1), PacKpPbhIBATb CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU NOHATUIMH);

OTIpEIeNATh LN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTIKCHHUS,
COOTHOCHUTH PE3ybTaThl ACITEIbHOCTU C TIOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh OHMOJIOTHYECKHE TOHATHS sl OOBsSCHEHUS (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;



MIPUMEHSATh CXEMHO-MOJIENIbHBIE CPEJICTBA JUISl MPEJCTaBICHUS CYILIECTBEHHBIX CBSA3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEeMaTepHuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSITECIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB IEJSM,
OIIEHUBATh PUCKHU MOCJIECACTBUH ICATEIbHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATE PA0OTYy B YCIOBUSAX PEATLHOTO, BHUPTYaIbHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2)0a30BbIe HCCI€A0BaTENbCKHE e CTBUS:

BJIaJIETh HaBbIKAMHU y4eOHO-MCCIIEIOBATENHCKOW M MPOEKTHON NEATETbHOCTH, HaBBIKAMU
paspernieHus mpo0iIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOWCKY METOJOB
pEIICHHS MPAKTUICCKIX 3a1a49, TPUMEHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCIIONb30BaTh PA3JMYHbIE BHUJIBI JIEATEILHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHCHHUIO B YYCOHBIX CHTYAIHSAX, B TOM YHCIE TPH
CO3/ITaHWU Y4EOHBIX U COIUATBHBIX TPOCKTOB;

(¢hopMHpOBaTh HAYIHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/Jaud B 00pa30BaTENbHOUN NEATETLHOCTH H
KU3HEHHBIX CUTYaITUsIX;

BBISIBJISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaxOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJ€ pEHIeHHs 3aJaddl pe3yibTaTbl, KPUTHUECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JICHCTBUS B
poQecCHOHANBHYIO Cpey;

yMeTb TMEPEHOCHTh 3HAaHUS B T[O3HABAaTEJIbHYHD U  MpaKTUYECKyl0 oOnactu
KHU3HEJCSATENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjaraTb OPUTMHAIIBHBIE IMOAXOJbI M PpELICHHs, CTaBUTh
poOIeMbl U 33/1a4H, IOMYCKAIOLIUE allbTePHATUBHbBIC PEIICHUSI.

3) pabora ¢ undgopmanmeii:

OpUEHTHPOBATHCS B Pa3NUYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTMUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANMM3UpPOBaTh WHMOPMALIMIO PA3IUYHBIX BHUAOB U (HoOpM
MIPEJICTaBJICHUS], KPUTUIECKH OIEHUBATH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMmynupoBaTh 3ampoChl U TMPHUMEHSTHh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
Oouonorudeckoi HHGoOpMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIB30BaHUS HWH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TpEACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cxemsl, TpadyKu, TUarpaMmbl, TAOIHIIBI, PUCYHKH U JPYTOE);



WCIIOJIb30BAaTh HAYYHBIH SI3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOTHYECKOU
uHbopManKeil: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MAaTeMaTHYeCKHE 3HAKH M CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPy, WCIOIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMANWH, HWHOOPMAITMOHHON
0€30MMaCHOCTH JTUIHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€lCTBUSIMHU:

1)o0menue:

OCYIICCTBJIATD KOMMYHHKAIIUK BO BCCX CC];)Can JKU3HH, dKTUBHO Y4aCTBOBAaTb B AHUAJIOTC
WM JTUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHUE 3a/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKACHHUA OTHOCHUTCIBHO BBIIIOJHCHUA npez[naraeMoi/’I 3aaa4yi, Y4YUTbIBATb HWHTCPCCHI U
COTJIaCOBAHHOCTD MO3UILUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOMICHUS, TMOHUMATh 3HAYCHHUE COIHATBHBIX
3HAKOB, IPCANOCBIJIOK BO3SHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHfI, YMETh CMATYATDb KOH(bJ'II/IKTI)I u
BECTH TIEPETOBOPHI;

BJIAJICTE Ppa3INYHBIMU criocobaMu 06H_IeHI/I$I u BSaHMOHeﬁCTBHﬂ, IMOHUMAaTb HaMCPCHUA
JOPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIHFHOE OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU (opme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C WCIOJIh30BAHUEM S3BIKOBBIX
CpeACTB.

2)coBMeCTHAS AeITeJbHOCTD:

MMOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaTbHONH PabOTHI TpU
perieHur OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh MTPUMEHEHHUS TPYIIOBBIX
($hopM B3aMMOICHCTBHS MIPU PEIICHUN YIEOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOJKHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

MPUHUMATh [EJIA COBMECTHOH JESITEIBbHOCTH, OPraHU30BBIBATH W KOOPJMHHPOBATH
JCUCTBUSL MO €€ JOCTHM)KCHHUIO: COCTAaBJISATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM pabOThHI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJla M KAKJOTO YYaCTHHKA KOMaHIIbI B OOIIUI pe3ysbTaT
0 pa3pabdOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OIEHUBATh HMJCH C TMO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B PAa3lIUYHBIX CHUTYAIUAX,
MPOSIBJISITh TBOPUYECTBO U BOOOPaKEHHUE, OBITh HHUITUATUBHBIM.

OgiajieHne YHHBEPCAIbHBIMU PEryJsITHBHBIMH 1€HCTBUSIMU:

1)camoopranmu3zaumsi:

UCIIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NTPOOJIEM W HX PCUHICHHS B
KU3HEHHBIX M YUeOHBIX CUTYAIHsIX;

BBIOMPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11€IeBble U CMBICTIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSAX W TMOCTYIKax MO OTHOIIEHHUIO K JKMBOW MPHUPOJE, CBOEMY 3JI0POBBIO M 30POBHIO
OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESITENLHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (GOPMYyIUpPOBaTH COOCTBEHHBIE 3aJa4yd B 0Opa3oBaTENbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaI[UsIX;



CaMOCTOSITEIIbHO COCTAaBJIATH IUIAH PEUICHHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paciMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 007aCTAX
3HAHUN, IOCTOSHHO NOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pediekcuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHY)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3)npuHsTHE cedst M APYIHUX:

MIPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

INPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl 0cBoeHHs nporpamMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue Ui yueOHoro npeamera «buosnorusy HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpETalMd U HpeoOpa3oBaHUIO 3HAHWM, BUIbBI
NEeATeIbHOCTH 10 IOJy4EHHUI0 HOBOTO 3HAHUS M IPUMEHEHMIO 3HAHUI B pa3jIMUHbIX Y4E€OHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme IpeJMeTHbIE PE3yJIbTaThl IPEACTaBIEHBI 110 roJjaM 00ydeHuU .

IIpenmetHble pe3ynabTaTbl OcBOeHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIMOHAIBHOM I'PaMOTHOCTH YeJIOBeKa [yl PeLICHHs AKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATHUI: KU3HB, KJIETKA,
opraHusM, Merabonu3M (oOMEH BEIeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIPOU3BE/IEHHE
(penpoaykuus), HACIEACTBEHHOCTb, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jiaraTb OHOJOrMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsipHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 eHTpax MHOT000Opa3us U MPOUCXOKICHUS KyAbTYpHbIX pacteHuit H. 1.
BaBuioBa), onpeaensiTh rpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHM3alus U TMPOBEJCHHE OHOJIOTHYECKOTro



OKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEITMYMHAMH, OOBSICHCHHE TOJYyYEHHBIX pPE3yIbTaTOB, HCIOJIH30BAHHBIX HAyYHBIX TOHSTHUH,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIBI HA OCHOBAHWH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICNIATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEUIECTB H
MIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, OIJIOJOTBOPEHHS, Pa3MHOKEHUS, WHIUBHIYyAILHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yMEHHUE TMPUMEHSTH MOJIydeHHbIC 3HAHUS JJIS1 OOBSICHEHUs OMOJIOIMYECKHX MPOIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IENIBI0 00eCTICUeHUs
0€30MaCHOCTH CBOETO 3JI0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJICH, COONIONCHHUS HOPM
TPaMOTHOTO TIOBEJICHHWsSI B OKPY)KAIOUIeW TNPUPOJHONW cpele, MOHWMaHWEe HEOOXOIMMOCTH
WCTIOJIb30BAaHUS JOCTIKEHUI COBPEMEHHOW OHMOJOTHH M OMOTEXHOJIOTHH Ul parMOHAIBLHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHE pelIaTh 5SJeMEHTapHble TE€HETHYECKHE 3aJadyd Ha MOHO- W JTUTHOpPHUIHOE
CKpeIIMBaHKe, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEIIHBAHUS
IUTSL TIpEAICKa3aHusl HAClIeIOBAHUS IPH3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH JJaOOpaTOpHbIE U IMpakTH4ecKkue padoThl, cOOMI0aTh MpaBuUiia IpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECCKH OICHWBATh W HMHTEPIPETUPOBATH HH(POPMAITUIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIFOYAIONIYIO TCEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOM MH(pOpMAIMH, HAyYHO-TIOMYJSPHbIE MaTepHalbl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCleI0BaHUI B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOTHMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MecCTe U POJM OWOJIOTMHM B CHUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBeKa JIJIsl peLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIUS,
reHo(oHJ, SBONIONMS, [IBUXKYIIHE CUJIbl ((aKTOpbI) SBOJIONHH, MPUCIOCOOICHHOCTh
OpraHM3MOB, BHJ000pa3OBaHUE, OSKOJOTHMYECKHE (aKTOpPbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, IIEMH MUTAaHUs, SKOJOTHUecKas mupamMuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (dBomtounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHuil u myteil aBomronnu A. H. CeBeprioBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHW3alUs M MPOBEICHHE OHOJOTHYECKOTrO
OKCMEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIH30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JeNIaTh BBIBOJIBI HA OCHOBAHUH MMOTYYCHHBIX PE3YIbTATOB;



YMEHUE BBLICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MONYJISIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOILIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBUS AKOJOTHMUECKUX (PaKTOPOB Ha
OpraHMu3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAaxX CBOEW MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOr€OXMMHMUYECKUX LUKIOB B
ouocdepe;

yMEHHUE NMPUMEHSTH MOJIydeHHbIC 3HAHUS Uil OOBSCHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUH, /TSl IPUHATHS IPAKTHYECKUX PEHICHUH B TOBCEIHEBHOW )KU3HHU C IIETBI0 00ECTICUCHNUS
0€30MaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEACHUSI B OKpYKallleld MPUPOAHON cpene, MOHMMAaHHE HEeO0OXOIUMOCTU
HCII0JIb30BAHUS JOCTUKEHUH COBPEMEHHOM ouosoruu JUIs paloHaIbHOTO
MIPUPO/IOIIO0JIL30BAHNUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33aJayd, COCTaBISATh CXEMBbl IepeHoca
BEIIECTB M HEPTUU B IKOcHcTeMax (LeNH MUTaHuUs);

YMEHHE BBIMOJHATH JJAOOpAaTOpHbIE U MpaKTUUYECKHe padoThl, cOOMOIaTh MpaBHUa MPH
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM HMH(OpMalnMK, HAyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIE
9KOJIOTMYECcKHe MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCbMEHHBIE M YCTHBIC COOOIICHHUs, 00001Ias
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
MMOHSATUUHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 3 1 0.5
HOJIOTHA faK Hayka https://m.edso0.ru/7f41¢c292
2 JKuBBIE CHCTEMEBI M X OpraHU3aIs 1 bubmiorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X % 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HBHEACATEIBHOCTE IUICTKH https://m.edso00.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 3 1
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 2 4



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
DBOJIFOIIMOHHAS OMOJIOT U 9 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha bubnuoreka [JOK
9 0.5
3emite https://m.edsoo.ru/7f41cc74
Opra"gn3Mel U OK aroras cpena 5 1 bubmorexa LOK
p pyratom pea https://m.edsoo.ru/7f41cc74
Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 11 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacoB
Ne DJleKTpoHHbIe HH(poBbIe 00pa3oBaTeIbHbIE
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero pecypcbl
padoThI padoTsbI
buoTexnono a
1 HOTEXHOIOTIL aK 1 bubnuoteka [{OK https://m.edsoo.ru/863e9336
OTpacib MPOU3BOJICTBA
2 buonorus B cucreme Ha 1 bubmorexa [JOK
Ve https://m.eds00.ru/863e6122https://m.eds00.ru/863e632a
3 BxoaHO# MOHUTOPHHT 1 1 brbmorexa [TOK
s P https://m.eds00.ru/863e6122https://m.edsoo.ru/863e632a
b
4 HOJOTHHCCKIE CHETEMBL, 1 bubmmoreka ITOK https://m.eds00.ru/863e6564
MIPOLIECCHI U UX U3YUEHHUE
XUMHUYECKUN COCTaB
5 KieTkd. Boma n 1 bu6mmoreka IIOK https://m.edsoo.ru/863e674e
MUHEpaJIbHbIE COJIU
b .C
6 CIH, LOCTAB 1 CTpoCHHe 1 bubnuoteka I{OK https://m.edsoo.ru/863e6b72
OCIIKOB
depmMeHTh —
OMOJIOTHYECKHE
KaTajau3aTophbl.
JlaboparopHas pabota Ne
7 1 «3yuenune 1 0.5 bubnuoreka LOK https://m.edsoo.ru/863e6b72
KaTaJTuTHYeCKON
AKTUBHOCTH ()EpPMEHTOB
(Ha mpuMepe aMuIa3bl WIH
KaTasas3bl)»



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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

Yrnesoawl. JInnouasl

bubnuoreka [{OK https://m.eds00.ru/863e6870

HyxknenHoBbIE KHCIIOTBI.
ATOD

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5c¢

10

Hctopus u metosl
W3Yy4YEHUS KIIETKH.
Kiterounas teopust

bu6mmoreka LIOK https://m.edsoo.ru/863e6e88

11

Knetka kak 1esoctas
JKHUBasad CUCTEMaA

bubnuoteka [{OK https://m.edsoo.ru/863e6e88

12

Crpoenue
3YKAPUOTHYECKOU KIIETKH.
JlabopaTtopnast pabota No
2 «3yueHne cTpoeHus
KJIETOK PacTEHHI,
YKUBOTHBIX, TPUOOB 1
OakTepuii moa
MHUKpPOCKOTIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHICAHUE»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716¢c

13

OOMEH BeELIECTB WIH
MeTaboIn3M

bu6mmoreka LIOK https://m.edsoo.ru/863e766¢

14

doTtocunaTe’. XeMOCUHTES

bu6mmoreka LIOK https://m.edso00.ru/863e7c98

15

DHepreTudecknii oOMeH

bubnuoreka I{OK https://m.edsoo.ru/863e7aae

16

JKU3HEHHBIN IUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
JIaGopatopHas pabota Ne

3 «Habmronenue MuTo3a B
KJIETKaX KOHYMKA KOpeIlIKa
JIyKa Ha TOTOBBIX

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
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MHUKpOIpenapaTax»

17

Buocunres Oenka.
Peakuus matpuaHOro
CHUHTE3a

bu6mmoreka LIOK https://m.edsoo.ru/863e796e

18

Tpancasus — OuocuHres

Oenka

bu6mmoreka LIOK https://m.edsoo.ru/863e796e

19

Hexknerounsie popmbl
KU3HU — BUPYCHI

bu6mmoreka LIOK https://m.edsoo.ru/863e7540

20

DOopMBbI pa3MHOKEHUS
OPraHu3MoOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

21

Meiios

bu6mmorexa [IOK https://m.edsoo.ru/863e7f4a

22

OO6pazoBaHue U pa3BUTHE
II0JIOBBIX KJIETOK.
O11010TBOpPEHKE.
JlaGopaTtopnast pabota No
4 «M3y4yenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpernaparax»

0.5

bu6mmoreka IIOK https://m.edso0o.ru/863e81b6

23

NuauBunyanbHOE
pa3BUTHE OPraHU3MOB

bu6mmoreka LIOK https://m.edso00.ru/863e8436

24

I'eneTuxa — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYHNBOCTH

bubnuoteka I{OK https://m.edsoo.ru/863e86f2

25

3aKOHOMEPHOCTH
HaclleI0BaHUs TPU3HAKOB.
MoHorubpunHoe
CKpelIBaHNe

bubmuoteka I{OK https://m.eds00.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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26

JurubpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOTO
HaCJIeIOBaHUS IPU3HAKOB

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

27

Cuenuiennoe
HacJle/IOBaHUE MTPU3HAKOB.
JlabopaTtopnast pabota No
5 «3yueHue pe3ynpTaToB
MOHOTHOPUHOTO U
TUTUOPHUIHOTO
CKPEIIMBAHUS Y
JPpO30(HITBI HA TOTOBBIX
MUKpOIIperapaTaxy

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

28

I'eneTnka momna.
HacnenoBanue npu3Hakos,
CLEIUIEHHBIX C IMOJIOM

bu6mmoreka IIOK https://m.edso00.ru/863e8c60

29

N3MeHYnBOCTb.
Henacnencrsennas
W3MEHYUBOCTD.
JlaGopaTtopnast pabota No
6. N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHYUBOCTH,
MIOCTPOCHUE
BApUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe

30

HacnencrBennas
HU3MEHYHMBOCTD.
JlaGopatopHas pabota Ne

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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7. «AHanu3 MyTauun y
Ip030(UIIBI HA TOTOBBIX
MUKpOIIpernapaTax»

31

T'eneTuka uenoBeka

bu6mmoreka LIOK https://m.edsoo.ru/863e8d78

32

Merto1bl TO3HAHUSA JKUBOM
npupoel. [IpakTudeckas
pabota Ne 1
«Hcnonp3oBanne
pa3IUYHBIX METOJOB MpHU
M3y4EHUN OMOJIOTHYECKHUX
00BEKTOBY

0.5

bu6mmoreka [IOK https://m.edso0.ru/863e6122

33

Hrtorosas KOHTpoJIbHASA
pabota

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

34

Ceneknus KaK Hayka 1
npouecc Metoapl U

JOCTHIKEHMS CEJIEKIIUN
pacTeHUH U KUBOTHBIX

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
uudpoBbie
Nen/m | Tema ypoka Konrpoiabubie | IlpakTuyeckue op
Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
1 DBOJIONHS U METOJIbI €€ N3YUCHUS 1 bubmmorera [JOK
1 4 yi https://m.edso0.ru/863ea20e
) Wcropus pa3BuTus npeacraBieHuii 00 1 bubnuorexa [JOK
SBOJIOITHHA https://m.edso0.ru/863e9570
. bubmuorexa [JOK
3 B 1 1
XOAHOH MOHHTOPHIT https://m.eds00.ru/863e9570
bu6moreka [IOK
4 M 1
HIPOIBOIIOLHA https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEeHTapHas eIuHUIA
5 BHIa U dBoJonnu. JlabopaTopHas padota Ne 1 05 bubnuoreka [IOK
1 «CpaBHeHHE BUJIOB TI0 ' https://m.edso00.ru/863e99c6
MOP(OJIOrHISCKOMY KPUTEPHIO»
5 JIBKyIIue CUitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubmuoreka [JOK
SBOJIIOLUA https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
7 E 0 1
CTCCTBEHHBII OTOOP H €ro oMl https://m.eds00.ru/863e9ed0
PesynbTathl 3BONIONNN:
MPHUCIIOCOOJCHHOCTh OPraHU3MOB U
8 BHUI000pazoBanue. JlabopatopHas padora Ne 1 05 bubnunoreka [JOK

2 «OnucaHue MpucrnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
Xapakrepa»

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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bubmuoreka [JOK

o HanpapIeHHs i MyTH MakpOIBOTIOL I https://m.edsoo0.ru/863e9cle
bubnuorexa [JOK

10 Heobparumocts somoumt https://m.edsocI)_.[ ru/863e9cle

11 WcTopus xu3Hu Ha 3emiie U METObI €€ bubnuorexa [JOK

H3y4YeHUs https://m.edso0.ru/863ea5a6
12 ['unoTe3b! MpOUCXOXKACHUS )KU3HU Ha 3eMie bubnuorexa LIOK
https://m.edso0.ru/863ea5a6
13 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAIbI IBOJTIOIUN PACTHTEIIHHOTO

14 1 )KUBOTHOTO Mupa. [IpakTrdeckas pabora 05 bubmuorexa [JOK
Ne 1 «3y4eHne HCKOMTaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
PacTeHMI U KUBOTHBIX B KOJUIEKLIHAX)

15 CoBpeMeHHas CUCTeMa OPraHuIeCcKOro MUupa bubamorera LOK
https://m.edsoo.ru/863ea48e
bubnuoreka [IOK

16 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) httos//m.e dsogru 1863eac2c
bubmuoreka [JOK

17 JIBwxymue cuiibl ((pakTophl) aHTPOIIOTeHE3a httos//m.e dsogru 1863caddd

18 OcHOBHBIE CTaIMU IBOJIOLUHU YEJIOBEKA bubmmorexa [JOK
https://m.edsoo.ru/863eaea2

19 YenoBeyeckue packl U MPUPOIHBIE bubnunoreka [JOK

aJanTalyu 4eJIoBeKa https://m.edsoo.ru/863eaea2

20 O606mmenue mo reMe «Bo3HUKHOBEHHE U

pa3BHUTHE KU3HU HA 3eMIIe»
21 DKoJIorus Kak HayKa
22 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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
https://m.edsoo.ru/863eaea2

(baxTopsI

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

Abunotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdoornaeckue
0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT

bubmmoreka [{OK

23 0.5
oburanus». Jlaboparopuas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HA POCT U PA3BUTHE
YepEHKOB KOJIeycay
bubmmoreka [{OK
24 b
HOTHHECKHE (aKTOPSI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisituu. [Ipaktudeckast pabora Ne 2 bubnuoreka [IOK
25 . . 0.5
«[ToAcU€T MIOTHOCTH MOMYMISAUN pa3HBIX https://m.eds00.ru/863eb348
BHJIOB PACTEHUI»
bu6mmoreka [IOK
26 Coo0 —0
OODIHECTRA OpramsMon MOHEHOS https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
27 C)
KOJIOTUYECKHE CHCTEMBI (3KOCHCTEMBI) httos://m.edsoo.ru/863ebA46a
OcHoBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
28 Dkostornueckue nupamuapl. CBoMCTBa bubmmorexa [TOK
DAMIRL https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
bu6mmoreka [JOK
29 IT
PHPOIHRIC SROCHOTEMEL https://m.edsoo.ru/863eb5fa
30 AHTPOTIOT€HHBIE IKOCUCTEMBI bubmorexa HOK
https://m.edsoo.ru/863eb5fa
buocdepa — riobanbHas sxocucTeMa bubnuoreka [JOK
31
3emin https://m.edsoo.ru/863ebb5e
39 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS 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/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

bu6mmoreka [{OK

1
33 Hrorosas kouTposLHaz padota https.//m. eds00.ru/863ebd16
34 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuorexa [JOK
qeJI0BECUECTBA https://m.edsoo.ru/863ebale
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 25



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»
* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Tlox

pen. [laceunuxka B.B., Akimoneproe o6mectBo «M3narenscTBo «IIpocBemnienner»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

buonorus. O6mas 6uonorus. 10-11 xkmaccel. Mertoanueckoe mocooue Aptop [lTaceunuk
B.B., lIgenos I'.I'.  Cepus Jluaus YMK B. B. Ilaceunuxa. buonorus (10-11) (b) Kiacc
10 xnacc, 11 xknace Ilpenmer buonoruss MznarensctBo JIPODA, kopniopamus

"Poccuiickuii yueOHuk" Bua npoaykiiun Meroaudeckoe mocoone

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://rosuchebnik.ru/product/biologiya-obshchaya-biologiya-10-11-klassy-

metodicheskoe-posobie-421487/



https://rosuchebnik.ru/product/biologiya-obshchaya-biologiya-10-11-klassy-metodicheskoe-posobie-421487/
https://rosuchebnik.ru/product/biologiya-obshchaya-biologiya-10-11-klassy-metodicheskoe-posobie-421487/

