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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJAX0A0B K (opMUpOBaHHIO coJepkKaHUsA YydeOHOro mnpeamera «bBHONOTHS» COCTaBUIM:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
O0MmMX [EeSIX W MPUHIHIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W pa3BUTHsI OOydalOmMXCS CpeacTBaMu ydeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKU 00pa3oBaTeILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIbHOCTH/yI4eOHBIX TEUCTBUI 00yJarONIUXCsl 10
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHHeM O0O0IIEOMOJIOTHYECKUX TEOpHM, a Takke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B IOBCETHEBHOM XKU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: MPOPUIaKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHre y OOYy4aroIIMUXCsl CHOCOOHOCTH aganTHPOBATHCS K M3MEHEHUSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS 0 )KUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIILIEHUS, [IGHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dopmupoBaHUS MHTEJUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBanHbIe TOJI0KEHUS O MpeIHa3HAYeHUHN y4eOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOro MOJX0/a, B COOTBETCTBUM C KOTOPBIM 00Y4YarolUecs JOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKoU aesrenbHocTH. Oco00oe MeCcTo B 3TOM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allMU OMOJIOrMYECKOro 00pa3oBaHusl.

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 mnpeamera «bHoorusy BbIIENIECHBI CIEAYIONINE COJAepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpHOOpPETEeHNEe 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 CUCTEMBbl 3HAaHUH O OHOJOIMYECKUX TEOpUsX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHu3alui,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NTOAXO0JI0B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y oOydaromuXcs YMEHMH HJUIIOCTPUPOBATh 3HAYEHUE OHMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OEpeXKHOT0 OTHOLIEHMS K Hel, COOII0AEHUS STUUECKHX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

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



NMpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHHMH B MOBCEJHEBHOM KHM3HH ISl OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasosanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocouei, dTUKOW, ACTETHKON Hu mpaBoM. Ponb Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydHOH KapTUHBI MHpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTtopl IO3HAHUS KUBOW MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accu(UKaus, MOJIeIMpOBaHHe, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n @. Kpuk.

Tabmuiet U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble M IpaKTHYecKHe PadoThI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBbie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus Owosiorun. OTIMYuEe >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPHUPO/IbI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuipel u cxembl: «OCHOBHBbIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKH.  XUMHYECKHE  OJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIeMeHThl. Boia u MuHepanbHbIe BEIIeCTBA.

OyHKIMM BOJBl M MUHEpPAJIbHBIX BelIeCTB B KkieTke. [loamep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoenue 0elkoB. AMHHOKHUCIOTH — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas crneuuduuHocTh. Kodepmentsl. Burtamunbel. Otimuus  ¢GepMEHTOB  OT
HEOPraHMYeCKHX KaTalnu3aTopoB.



YrneBoasl: MOHOCaxapu bl (TIOKO3a, prbo3a U e30Kcuprbo3a), aucaxapuisl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTo03a). buomorndeckue (QyHKIUU
YTJI€BOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTtBa. buonornueckue ¢ynkiuy unuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIMIHUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJIOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[uronorusa — Hayka o kierke. Kilerounas teopus — npumep B3auMMOJCHCTBHUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, moJsiekyiasl JIHK kak renerndeckuii anmnapar, cuCTeMa CHHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kineTku. Kinetounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, TIMKOKAJIMKC, UX (QYHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. llpomcxoxaeHre MHUTOXOHIAPUN U TUIACTHU.
Buner nnactua. HememOpanHblie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA HEHTP, HEHTPUOJIH,
pECHUYKH, KIyTUKH. DyHKINHA OPraHONIOB KIETKU. BritoueHus.

SAnpo — peryasTopHsIi 1IeHTp KiIeTku. CTpoeHue sipa: saepHas 000J049Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammbl:  «PacnpeneneHre XMMHUYECKUMX DJIEMEHTOB B HEXKHMBOW MPUPOJAELY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmupsr u cxemsl: «llepuoguueckas Tabiaua XUMHUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl Oenka», «Ctpoenue GpepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTtpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Apa KIETKN», «YTIIEBOIABDY, «JIUIuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /Al HPOBEAEHUS HAOIIOAEHUM,
M3MEpEHUH, IKCIEPUMEHTOB, MUKPOTpENapaThl PaCTUTENIbHBIX, KUBOTHBIX U OaKTEpHUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTauasbl)y.

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHs KIETOK pacTEHHUH, XUBOTHBIX U
OakTepuii o]l 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 Metadonu3ma. Pob
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTpoHBIH U rereporpodusiii. Pors depmenToB B 0OMeHe
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas Ha3bl ¢orocuHTe3a. Peakuum QoTocunTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHUHTE3a ISl JKM3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMYyJUpPOBAaHHUE SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimopopHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENIbHOE
¢bochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTuyecKkoil MHpopmamuu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Drtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3E OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHHui, )KUBOTHBIX U YeJIOBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonedunnTa yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPHUIIIIMS, peBepTaza M HMHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIA.
JdemoHncTpauuu:

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

Tabmuupt w  cxembl: «Tunel  muTanus», «Metabomusm»,  «MHUTOXOHAPHUIY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHkuuoHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, OakTepuodara,
«Pemmukanus JTHK».

OGopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», MoIelb CTpyKTypsl JJHK.

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii UMK, WM KU3HEHHBIM 1ukn kinetku. Mutepdaza u mwuro3. Ilpormeccsr,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatusl. LluTonornyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pasHbIX
CTaAMsIX MUTO3a. BUOIOTMYEeCKUii CMBICIT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE HJs
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECTOIOTO.



Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JI0BBIE JKeNe3bl:
CEMEHHUKHU U suyHuKH. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — rameTr (CrepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dransl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy INO3BOHOYHBIX JXHWBOTHBIX! IIpO6JIeHI/I€, racTpyisinus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHME cpeapl HAa pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

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

JdemoHcTpaumnu:

Tabmuibt u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «J{BOWHOE OTUIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHue KIEeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIIETOUHBIN IHKI»,
«Permmukanua [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», « OCHOBHBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«SinekneTka miekonuTarmero», «KaproknHe3 B KJIETKax KOpemka JIyKay, MarHUTHas
Mo/ienb-anmunkanus «Jlenenue kmerkn», moaens JIHK, Monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

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

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHM, LHUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MounorubpuaHoe ckpermuBaHie. 3akoH equHO00pa3ust THOPHUIOB MepBOro mnokosienus. [IpaBumno
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMs. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTnYecKkre KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEeNeHHE 1oJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MIOJIOM.



N3MeHunBOCTh. BH/Ibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHAs. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuannonHsslil pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KosmdecTBeHHbBIE U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBennas, win reHOTUIIMYECKAst, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYUBOCTD.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBoCTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTariii. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIICJICTBEHHOU
n3MmenunBocty H. Y. BaBuiiosa.

BuesnepHas HaclneACTBEHHOCTh U H3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONIbI TEHETUKH YEJIOBEKA:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKHH, OWOXMUMHYECKUH, MOJIEKYJISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpe/eeHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-ananmu3a. HacnencrBeHnsie 3aboneBaHMs
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaTH4ecKue | TeHepaTuBHbIe MyTaruu. CTBOJIOBBIC KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUHN U JICUCHUH TEHETHISCKUX 3a00JICBaHUI YEIIOBEKA.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOrE€HETHYECKas OCHOBAY,
«3aKOH pacUIeIUIEHUs] M €ro LUTOTeHETUYEeCKass OCHOBa», «3aKOH YHUCTOTBHI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3anuMoaeiicTBUe ajuieNIbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTCHUH, KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmiukanun «MoHoruOpuaHoe ckpemuBanue», «HemnomHoe
JOMHUHUpOBaHHue», «urubpunnoe ckpemmbanue», «llepexkpéct Xpomocom», MHUKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3yueHne MoaAMPHUKAIIMOHHON M3MEHUUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AnHamu3z wmyrtamuii y Japo30o¢mibl Ha TOTOBBIX
MHKpOIpenaparax.

[TpakTudeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apokKJIeHHE CENeKIUU U noMecTukamus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKAECHUS M MHOr000pas3usl KYIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpemeHHbIE METOJbl CelIeKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHui u KUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPUIMHT.
Uucrass sumuug. CkpeumuBaHue 4HUCTBIX JUHME. ['erepo3uc, wunum rubpupHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpuauar. OtnanéHHas ruOpuausanuss U e€ yCIexH.
HcKycCTBEHHBI MyTareHe3 M IOJYYECHHE MOJUILIONI0B. J[OCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHni. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTHYEeCKHMEe M 3Thyeckue npodisempl. MO —
TEHETUYECKH MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

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

Tabmuipl u cxembl: kapra «LIeHTpbl NPOUCXOXKIEHUS M MHOTooOpa3us KyJIbTYpPHBIX
pactenuit», «[lopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0J0B M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIMU PACTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (bepMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaOLMOHHAS 0MOJIOTHS.

[IpeanochlIku BO3HMKHOBEHHUS JBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS H €€
MECTO B OMOJIOTHH. BiusiHIE 2BOFOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUHU U APYTUX HAYK.

CBHOETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TOCIEAOBATEILHOCTE IOSBICHHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, IepexoHbie GopMbl. buoreorpaduieckue: cXoICcTBO
U paznuuue GayH U GIop MaTEePUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJACTBA M Pa3Idyus 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIC, PYJUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpennochliku BO3HUKHOBEHHUS JIapBHHH3MA.
JIBuKyImire CHJIbl SBONIONHMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpHU
OTPAaHMUYEHHOCTU PECYpCOB, HEOMpEeNeNEéHHAas H3MEHYHBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas Teopust sBoonnn (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U YBOTIOIUH.

JIBuxkymue cuiibl ((akToOphl) 3BOJIONWK BHIOB B Mpupoje. MyTallMoHHBIN Mpolecc U
KOMOWHATHBHAs M3MEHUMBOCTh. [lomynsimoHHbIe BONHBI H Jpedd rTeHoB. Mzonsmus wu
MUTPALIUSL



EctecTBennslii oT00p — HampaBisiommid ¢aktop 3Bomound. POpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitonuu. Ilpumepsr npucnocoOnenuit
y Opranu3mMoB. ApoMop(h03bl U HIUOATATITAIHH.

Bun u BupooOpaszoBanme. Kpurtepuum Buma. OcHOBHBIE (OpPMBI BHI000pa30BAHHS:
reorpa)uuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBoNIFOLWH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPTreHTHAs,
napauiensHas. HeoOpatumocTs 3Bosonuu.

[IpoucxoxxaeHue  OT  HECHEUMAIM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IB Hasd paauanus.
JdemoncTpaumnu:

[optpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «@PopMbl OOpbObl 3a CYIIECTBOBAHUE,
«EctectBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mopos
KUBOTHBIX», «[Tomymnsumy, «MyrtanuoHHas M3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JBuxymme cuibl sBorONUn», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BU00OpAa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOp MI0JI0B U
ceMsiH, KoJutekuus «[Ipumepsl 3allUTHBIX TPUCHIOCOONIEHUH Y )KUBOTHBIX», MOJEIb «OCHOBHBIE
HaMpaBJIeHUs BOJIOLUNY», 00BbEMHAsA MOJeNb «CTpOEHUE FOJIOBHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KosuleKiuus «@DOopMbl COXPaHHOCTH MCKOMAEMBIX
JKUBOTHBIX U PacTCHMI», MozAenb ammumkanusa «llepekpécT XpoMocoM», BIaKHBIE NPENapaTsl
«Pa3zButne Hacekomoroy», «Pa3BuTHe mArymku», Mukpompenapar «J/lposoduna» (HopMa,
MyTaluu (GOpMbI KpPbLIILEB U OKPACKHU TEIa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JIabopatopHas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JlabopatopHass pabora Ne 2. «OnucaHue NpPUCIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHBle IIPEICTABJICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIONMs. AOHMOTEHHBIN CHUHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOH 3BoJironi. HavyanpHble 3Tanbl Ononorudeckoi sBosonuu. I'unoreza PHK-mupa.
®opMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHUE NMPOTOKIETKH. [lepBble KIETKH U UX
sBoronMsl. POpMUPOBaHNE OCHOBHBIX TPYIII XKUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo odpaMm u nepuomam. Kartapxeil. Apxelickas u
npotepo3oiickas opbl. [lameosoiickas spa u €€ nepuojpl: KeMOPHMCKHMHA, OpPJOBHUKCKHA,
CUJIIyPUICKHN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30licKas pa u €€ nepuoIpl: NajaeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUd M KHUBOTHBIX. llosiBneHue,
pacuBET ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema opraHM4ecKOro Myupa Kak OTpaykeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMAaTHUYECKUE
TPYIIBI OPraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpomosioruss Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKICHUU yesoBeka. MeTobl n3yueHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJI0BEKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass HW3MEHUUMBOCTh U
€CTeCTBEHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3rOTOBJICHUE OPYAUN TPY/Aa, MBIILICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeIbIi,
Yenosek mnpsmoxomdamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HHU, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE Pachl: €BPOINEOUHAs (€Bpa3uiicKas), HEerpo-
aBcTpajioniHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kputuka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoMHEUYHON cUCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kierka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JllpeBHeimue moam», «JlpeBuue moan», «Illepsbie
COBPEMEHHBIE JIFAN», «HUeloBeuecKkre pachi».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WM M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOJIOTHYeCKas TalIuIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTtnueckas padota Ne 1. «/3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi «BOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

OKOJIOTHSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTpOToreHHbIe. JlelicTBre IKOIOTHYeCKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  GaxkTOpel:  CBET, TeMIlepaTrypa, BIAKHOCTb. DOTOMEPHUOAU3M.
[IpucnocobaeHunst Opranu3MoB K JeHCTBHIO abnoTHuecKux (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buapl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢Gopmbl. [lapazuTusm, koomeparus, MyTyalu3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeNW IOIYJISLUU:
YHUCJICHHOCTh, IJIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

JdemoHncTpaumuu:

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

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YWCIEHHOCTH TIOMYJISIIUN
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOSHHOCTH PACTCHHIA U3 PAa3HBIX MECT
oOUTaHUD».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OWOLl€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (muuieBas). Buapl-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3zaTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCIEHHOCTH, OnomMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHCTEMBI O3Ep M peK. ODKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHe OHMOJIOTHYECKOrO
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMochepbl Kak TIIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE IUKIbI 3JIEMEHTOB (Yyriiepojia, azoTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3mMeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue IpUpoIbl U yenoBeuecTBa. CoxpaHeHne OMopazHooO0pa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumessle nenn», «buoLEHO3: cocTaB U cTpyKTypa», «IIpupoaHbie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BofoéMa», «ArporeHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JCHCTBUA Ha IMPUPOIY»,
«BaxHelilme WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBistomas onochepb», «DakTopsl nerpaganuu nousy, «l[lapaukoBsiil d3hhexT, «DaKTOpHI



PanmoaKTUBHOTO 3arpsi3HeHus Onocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopoT a3ora B IpHpoIe».

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOI'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CperHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHUS IpeaMera «BHOJOTHS» BBIICICHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIUMHUCS  POCCHUMCKOM  Tpa)IaHCKOM
WUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIMYMe MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPAJUIUN Pa3BHTHUS
OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOlIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAJIUYHE OKOJOTHYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LIETTU U CTPOUTH KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMs Npeamera «buonorus» noCTHraroTcs B €IWHCTBE
y4eOHOM M BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMHU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMH MW HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBOXEHHSI K 3aKOHY M INPABOMOPSAKY, YEJOBEKY TpyJa U CTaplieMy MOKOJEHHIO, B3AaUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJIe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOTro npenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITEIBHOCTH B IPOIECCE peaTr3alli OCHOBHBIX
HaMpaBJICHUH BOCIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOSXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COIMATHHBIM
II0JIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBHIIOJHEHUS Y4EOHBIX,
[IO3HABATEIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHHIO
OTIITOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESTENLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBO# s3bIK U KyJIBTYpY, POILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWI0 ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHWE M pa3BUTHE
OMOJIOTUH, IOHUMAHUS 3HAYCHHSI OMOJIOTUU B MIO3HAHUHY 3aKOHOB MPUPOJIbI, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM pOJUTENSAM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN XU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢u3uyeckoro BOCHHMTAHHWS, (POPMHMPOBAHHUA  KYJIbTYPbl 3I0POBbA H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MpPUBBIYEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



TFOTOBHOCTb K aKTMBHOM J€SITEILHOCTH TEXHOJIOTMYECKOM U COLIMAIbHOM HAIlPaBJIEHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITENIBHO  BBIMOJIHATH — TaKyIO
JESITENIbHOCTD;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu u pean30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

MOBBIILIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: MPHUOOPETEHHE ONbITA IMJIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKH UX BO3MOYHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLEH Cpebl;

OCO3HAaHKE TJI00aJIbHOI0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MMyTeH UX pelieHMUs;

CIIOCOOHOCTh MCNOJIb30BaTh NMPUOOpPETaeMble NPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IMPUPOIOIOJIB30BAHUEM (COOIIOACHNE
MpaBWJI MOBEAEHUS B MPUPOJE, HAIPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIeHCTBUM, NMPUHOCSIIUX Bpea OKpYXKarollell MpUpOAHOHN cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHIMAEMbBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4ue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESATENBbHOCTH  JKOJOTWYECKOM HANpaBIEHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[M03HABATEIbHOM, KOMMYHHMKAaTUBHOM M COLMAJbHOM MpAaKTHUKE, FOTOBHOCTH K YYacTUIO B
MPAKTUYECKON IEATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM H OOIIECTBEHHOM TMpaKTUKU, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CpPEJICTBA B3aUMOJICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO IMPEICTaBICHHs 00 OKpYy>KaloeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHruu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTHU JIi COBPEMEHHOW IMBMIIM3AIMH: 00eCreUeHUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble mpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MpoOsieM U oOecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHHUH OMOJOTHYECKHX 3HAHUU B IIEJNSX TMOBBIIMICHUS OOIIeH
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTU (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3ydyeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHanu3a W OOBSCHEHHS SBIICHUIN
OKpYXKAIOIIEro MHpa M MPOMCXO/IIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE



3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCIOIIUXCA HaHHBIX C HLCJIbIH IMOJYYCHUSA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSITEIIBHO MHCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PELICHUS
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAHME IICHHOCTH HAYyYHOW NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOCKTHYIO U
HCCIEN0BATENBCKYIO NEATEIBbHOCTh HHAUBAAYAILHO U B TPYILIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUA 10 OHOJIOTMM B COOTBETCTBUHM C J>KM3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUS y4eOHOTro mnpeamera «buosorusy BKIIOUYAOT:
3HaUMMbIe TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUST  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHUS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAay4dHbIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEIOBaHNE, HAONIOJCHUE, M3MEpPEHHE, SKCICPUMEHT U JPYTHX), YHHUBEPCAIbHBIC
yueOHble JIeHcTBUS (TIO3HABaTeIbHbIE, KOMMYHUKATUBHbIE, PETYIATHUBHbBIE), 00ECIIEUNBAIOLINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble Yy4deOHbIE ACWCTBHUS B IO3HABATEILHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIMpOBaTh U aKTyalM3UpoOBaTh MHpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIMu, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATH CBS3U C APYTUMU MOHATHSIMH);

OTIPEIeNIATh LN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OOBbsACHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCyX ACHHsS (MHIYKTHBHBIC, JIEIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWH B M3y4aeMBbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3zHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

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

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IMENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCIOBHSIX pPEATbHOTO, BHPTYATbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICHCTBUS:

BIIQJICTh HABBIKAMH Y4EOHO-HMCCIICIOBATEIILCKOW M MPOSKTHOM JCSTEILHOCTH, HABBIKAMH
pasperieHus mpooeM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TOMCKY METOIOB
pEIICHHS MPAKTUICCKHX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHbIE BUIBI JIEATSIBHOCTH TIO IIOJYYCHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSIMH B METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh  TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHIA,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

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

yMeTb TMEpPEeHOCUTh 3HAaHUS B T[O3HABAaTEJIbHYD U  MpaKTUYECKyl0 oOlnactu
KHU3ZHEJESITeNbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OPUTMHAIbHBIE TMOAXOAbl U PpEUICHUs, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIONMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPUMEHSTh Pa3IUYHbIE METOJbl IMPH TMOUCKE U O0TOOpe
Oouosnornueckoi nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHMS PA3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYI0 (GOpPMYy MpEeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKou
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  HHPOpMAIMK, HWH(DOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:



OCYIIECTBIISATh KOMMYHUKALIMU BO BceX c(epax >KU3HM, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHH TI0 CYIIECTBY OOCY)KTaeMOM TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh
CYXJEHHS OTHOCUTEJIbHO BBINOJHEHMSI NpeularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COrJIaCOBAHHOCTb MO3ULUHI APYIUMX YYACTHUKOB AMAIIOTA WM JUCKYCCUN);

pacrno3HaBaTb HEBepOaJbHbIE CpEACTBAa OOUICHMS, MOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIHi, YMETh CMSTYaTh KOH(DIUKTHI 1
BECTHU NIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU criocoO0aMu OOIIEHMsS] U B3aUMOJCIHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEILHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJIEHCTBUS MPU pEeLUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LI COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJA U KaKJOr'0 y4aCTHHKA KOMaHJbl B OOLIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTe HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETHMYECKOE IIOBENCHHWE B Pa3jIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M IOCTYIKax IO OTHOLUIEHUIO K JKMBOM IPUPOJE, CBOEMY 3JIOPOBBIO M 310POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBJISATh IO3HABATENIbHYIO AEATENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELIeHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

paclupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

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

OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHUIO M TPOSIBICHHUIO IIUPOKOM pYIUIIMU B PA3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:



JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBLHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIaJIETh HABBIKAMM TIO3HABATENILHON pedIeKCHU KaK OCO3HAaHHUS COBEPIIAeMbIX JIEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, CIOIB30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAIU3E PE3y/IbTaTOB JACATEIbHOCTH;

3) npuHsATHE Ceds1 U APYrUX:

MPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUHU JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEeMCTBUII 1O OCBOGHHIO, HWHTEPIpPETAllMd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
JESITeIbHOCTH 10 TOJYyYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTYyallMsIX, a TaKKe B peaJlbHBIX KU3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C Owojoruei. B
MIpOrpaMMe MpeIMEeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 IoJIaM 00ydeHHUs.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTPaXkaTh:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl PEIIeHUs] )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3Hb, KIIETKA,
opraHusM, Merabosm3M (0OOMEH BEHIECTB MW IPEBpallleHHE dSHEPrHH), TOMeocTa3
(camoperynsinusi), ypOBHEBash  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BE/ICHUE
(perpoiyKiusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHAas, MYyTalllOHHas,
LEHTpadbHas JOrMa MOJIEKYJsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 EHTpax MHOTOOOpasusi ¥ MPOUCXOKACHUS KYIbTYPHBIX pacTenuit H. U.
BaBwuioBa), onpenenats rpaHullbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE M ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]Y HCCIEIyEMbIMU
BETUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3YyJIbTaTOB, HWCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYE€HHBIX PE3YyIbTaTOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (OTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEeMOCHHTE3a, MHUTO3a, MEi03a, OIJIOJ0TBOPEHUS, PA3MHOKEHUS, UHAUBUIYATbHOTO pPa3BUTHUS
OopraHu3Ma (OHTOI'€HE3);



yMEHUE MPUMEHSTH MOJTydYeHHbIC 3HAHUS IS OOBSICHEHUS! OMOJOTHYECKUX MPOLECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHNUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO IOBEJCHUSI B OKpPYKAIOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEoOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKCHUI COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHH Ul parMOHAIBLHOTO
MIPUPO/IOII0JIL30BAHNUS;

YMEHHME pEeIllaTh JJIEMEHTAapHbIE TI'E€HETHMYECKUE 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKPELIMBaHUS
JUIS MIpE/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONMIOIATh MpaBHia IPU
paboTte ¢ yueOHBIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAaThb W WHTEPHPETUPOBATH HH(OpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIOUIYIO ITICEBJOHAy4YHbIE 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHQOpMaIMU, HayYHO-TIOMYJISIPHbIE MaTEpUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC THChbMEHHBIE U YCTHBIE COOOIIeHHs, 0000mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe U POJM OMOJIOTHHM B CHCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUMN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JABIKYIIHNE CHIBl ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLIEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, LIENH MUTaHUs, YKOJOTrHIecKas nupamuaa, OuoreoeHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (BostounoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, dyepenoBanus riiaBHbIX HampaBiieHHd U nyted sBomtounu A. H. CeBeprioBa, yueHus o
o6uoctepe B. 1. Bepnaackoro), onpenensith rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUN, OpraHW3alus U MPOBEACHHE OHOJOTHYECKOTro
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
NOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OIEHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS HKOJOTMUECKHX (PaKTOPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB M NIOTOKA YHEPTHH B DKOCUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUIN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE NMPUMEHSATH MOJTy4yeHHbIE 3HAHUS Ui OOBSICHEHUS OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00ecTIeYeHUs



0€30IIaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO TOBEJICHHSI B OKPYKAIOUIeH NPUPOJHONW cpene, MOHMMAaHUE HEOOXOJUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEeMEHTapHble OMOJIOTMYECKHE 33aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOocHcTeMax (LENH MUTaHuUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOThl, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaNMK, HAyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH TIO0 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJB30BATh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U NX OpraHA3aIus 1 bubmorera [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOECHUE KIIETKU 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 JKusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P 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

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 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

11 KJIACC
Ne KoauuecTBouacos
[Hara DileKTpoHHbIenu¢poBHICOOPa30B
Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue
n/ H3yYeHUsl | aTeJibHbIePeCypChl
I ro padoThI padoThI
DBOJIIOIUS Y METOIBI €6 1 02.09 bu6mmoreka [{OK
N3y4YEeHUs ' https://m.edsoo.ru/863ea20e
Ucropus pazsutus 1 09.09 bubnuoreka [JOK
NPEICTaBICHUN 00 YBOJIOLNAN ' https://m.eds00.ru/863e9570
bu6moreka [IOK
Mitipoososmiows L 16.09 https://m.edsoo.ru/863e9cle
[Momynsiust kak seMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
JlabGopaTtopnast padota Ne 1 1 05 93.09 bubnuorexa [JOK
«CpaBHeHue BUJIOB 110 ' ' https://m.edso00.ru/863e99c6
MOP(OJIOrHIecKOMy
KPUTEPUIO»
gi:ﬁﬁzegigbclpmo bl) 1 30.09 bubmmorexa [JOK
P P ' https://m.edso0.ru/863e9da4
ABOJIIOINH
EcrecTBenHbIi 0TOOP 1 €T0 bubnunoreka [JOK
1 07.10
¢bopMmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONNN:
MPUCTIOCOOIEHHOCTh 1 0.5 14.10 bubmmorexa [JOK
P ' ' https://m.edso0.ru/863e9fde
OpPraHU3MOB U



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

BHJI000pa30BaHMUE.
Jlaboparoprasipabora Ne 2
«OnucaHuenpucrnoco0IeHHOCT
HopraHusma u
e€0THOCHUTEIILHOTOXapaKTepa

Hanpasnenus u

bu6mmoreka [{OK

8 21.10
ITYTUMAaKpPOIBOJIFOLUN https://m.edsoo0.ru/863e9cle

9 HeobOpaTumocThIBOTIOIIH 11.11

10 Ucropus )f(I/ISHI/I Ha 3emJIe u 1811
METO/IbI €€ U3Y4YeHHUS

11 ['mnoTte3pl MpoucxoXKACHUS 95 11 bubnuoreka [JOK
JKU3HU Ha 3emie ' https://m.edsoo.ru/863ea5a6

12 Pazputne xu3Hn Ha 3eMIre 1o 02.12 bu6moreka [IOK
3paM U Mepuoiam ' https://m.edso0.ru/863ea6be
OCHOBHBIE ATAIbI 3BOJTIOIUU
PacCTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktrueckas pabora No bubnuoreka [IOK

13 0.5 09.12
1 «M3ydyeHune UCKOIMmaeMbIX https://m.edso0.ru/863ea8bc
OCTaTKOB PacTeHUU U
KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHasl cucTema 16.12 bubnuoreka [JOK
OPraHM4ecKoro Mupa ' https://m.edso00.ru/863ea48e
DBOJIIOLMS YEJIOBEKA bubmuoreka [JOK

15 23.12
(aHTpOmIOreHE3) https://m.edso0.ru/863eac2c
JBwkyiiue cuibl (pakTopsl) bubnuoreka [IOK

16 28.12
aHTPOIIOreHe3a https://m.edsoo0.ru/863ead44

17 OcCHOBHBIE CTaJ1H 3BOJIIOLIMHI 13.01

YCJI0BCKa



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

18

Yenoseueckue pacsl U
IIPUPOHBIE aanTalluu
4eJ0BeKa

20.01

bubnuoreka [IOK
https://m.edsoo.ru/863eaea2

19

Pesepubriit ypok. O600meHNEe
1o Teme «BOo3HHKHOBEHUE U
pa3BUTHE )XU3HU Ha 3emiie)»

27.01

20

DKOJIOTUSKaKHAaYKa

03.02

21

Cpensl oOuTanus u
9KOJIOrHuecKre (hpakTopbl

10.02

bubmmoreka [IOK
https://m.edsoo.ru/863eafec

22

AlGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota No 3.
«Mopdonornueckue
O0COOEHHOCTH pacTeHHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas padota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

0.5

17.02

bu6moreka [IOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckue GpakTopsl

24.02

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

24

OKOJIOTHUYECKHUE
XapaKTePUCTUKH TOMYJISALINH.
[IpakTiueckas pabora Ne 2
«IloxcuéT mIoTHOCTH
MOMYJISALUNA pa3HbIX BUIOB
pacTeHui»

0.5

03.03

25

CoobmiecTBa OpraHM3MOB —
OHOIICHO3

10.03

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJOTUYECKHE CUCTEMBI
(3KOCHCTEMBI)

17.03

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a



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

OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI. DKOJOTHUECKIE

bubnuorexa [JOK
21 HHP%MHHH' L 24.03 https:// m.edsocI)_.I ru/863eb5fa
CBOWCTBa’KOCUCTEM.
Cyxkueccust
28 [IpupoaHbIe’IKOCHCTEMBI 1 07.04
29 AHTPONIOT€HHBIEIKOCUCTEMBI 1 14.04
30 buocdepa — 1 91.04 bubnuorexa [JOK
ro0anbHasIKOCUCTEMa3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHUCYIIIECTBOBAH 1 98.04 bubnuorexa [JOK
usonocheps https://m.edso00.ru/863ebd16
32 YenoseuecTBO B 1 05.05
ounochepe3emnu
CocyiiecTBOBaHUETPUPOIbI U bubnuoreka [IOK
33 1 12.05
YeJI0BEeYeCTBa https://m.edsoo.ru/863ebale
[ToBTOpEeHME M 060OIIEHHE IO
34 Kypcy. [Ipomexyrounas 1 19.05
aTTecranus
OBIIEE KOJIMYECTBO YACOB 34 55

I10 ITIPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Buomnorus, 10 kmace/B.B. [Taceunuk, AkroHepHoe oomiectBo «M3matensctBo «IIpocBemienuey

METOIUYECKHUE MATEPUAJIBI JJISI YYUTEJISA

A.}O.Nonrnera. A.B.Topraios. buosnorus B cxemax u tabmuiax 9KCMO Mocksa. 2012 T
I'. U. Jlepnuep. buonorus. [Tonusiii cipaBouHuK A1 moarotoBku k E I' 3. M. Actpens 2012
r

l'otoBumcs x EI'3. Ob6mas 6uonorus M [Ipoda 2012 ¢

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. O6mas 6uonorus. KourponbHeie uameputensabie Mmarepuaisl M [Ipocsemenne 2012
r

N.P. MyxamemxanoB. Mactepckas yuurens « Tectsl, 3auersl, oiunonpocs! 10-11 kmace»
M «BAKO» 2007 r

Oo6rmiast 6uonorust: Yueouuk / [lox pea. Koncranturosa B.M.. - M.: Academia, 2018. - 704
C.

Boponmnos, H.H. buonorus. O6mas 6uonorus. 10-11 xkmaccel: YueOHUK TS
oOureoOpazoBarenbHbIX yupexaeHuit: basosiit yposens / H.H. Boponuos. - M.: [Ipocs.,
2022. - 304 c.

HMHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCBI CETU HHTEPHET
https://m.edsoo.ru/863ebale

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