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IHHOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTPEACICHUs
MOJX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosioxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepXKaHMUA,
pe3ynbTaToB 00yUeHUsI U TPeOOBaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB, MOJOXEHHS 00
o0MmMX HEeTSIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crielu(uKe OMOJIOTHH,
e€ 3HAUEHWU B IO3HAHUM XUBOW MPHUPOABI U O0ECHEUYEHHUU CYLIECTBOBAHHUS UYEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEIEIICHBl OCHOBHBIE (DYHKIIUHU MPOTPaAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Ouosiorun Aa€T MpecTaBlIeHUE O 1eNsX, 00 001Iel cTpaTeruu 0oydeHus,
BOCITUTAHUS W Pa3BUTHUA OOYYAIOIIMXCS CpeacTBaMH ydeOHOTO TmpenaMera «buomorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJCpKAHHUE, €ro CTPYKTYpY, pPacmpelelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOTo marepuana ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKU 00pa30oBaTeNIbHOIO Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarONIuXCsl.

B mnporpamme 1o OHOJIOTHMH TakXe YYUTHIBAIOTCS TpeOOBaHWA K TUIAHHPYEMBIM
JUYHOCTHBIM, METAINPEAMETHBIM M TPEIMETHBIM pe3yiabTaTaM o0ydeHus B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOMN JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTHYECKOTO 00Opa30BaHuUs.

B nporpamme mo 6uosiorum (10—11 kmaccel, 6a30BbIN ypOBEHb) peain30BaH MPHUHIIUI
MIPEEeMCTBEHHOCTH B H3Y4YeHHHU Ouosoruu, Omarojapss 4eMmy B HeW MpocMmaTpuBaeTcs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOrO  MBIIUICHHUS,
MIPE/ICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoil cpene. [losromy Hapsay ¢ u3ydeHHEM OOIIEOHMOJIOTHYECKUX TEOPH, a TakkKe
3HAHWUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYCHHBIX
3HaHWUN B IOBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPO(QUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUSI HKOJIOTHUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUSL XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTUYECKOTO 00pa30BaHus, KOTOPas MPEAINoiaraet
dbopMupoBaHHe Yy OOYYarOIIUXCS CHOCOOHOCTH aalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero oOmiero odpa3zoBaHMs 3aHUMaeT BaxkHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOydaromuXcsi MPEACTaBIEHUI O HaydHOM KapTHHE MHUpa,
pacuupsieT 1 0000IIaeT 3HaHUs 0 )KMBOM NMpUpoJe, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHM3alli M DHBOJIIOLWHU, CO3MAET YCIOBHS UIA: IO3HAHUS 3aKOHOB JKMBOM IPUPOIBI,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 W Oe3omacHoro obpasza
KU3HHU, IKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IPUPOJIE U YETIOBEKY.

Bonpmoe 3HaueHwe OWONOTHS HUMEET TakKe Uil PpeIIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIINX 33Jau CpeHero oouiero oOpa3oBaHus, couuann3anun odydaromuxcs. M3yduenue
Ouonorun oOecrieynBaer yCIOBUS Ui (dopmupoBaHus MHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIbTYpPbI, CIOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSMH U3 JIPYTUX YYEOHBIX MpPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U Teorpadguu. HazBaHHbIE MOJT0KEHUS O TpeAHAa3HAYeHUN y4eOHOTrOo



npeamera «bUOJIOTHS» COCTAaBWIIM OCHOBY Ui OIpPENENCHUs IOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, IPEACTABICHHOTO B IPOTpaMMe Mo OHOJIOTHH.

OTt60p coxepxkanus yueOHOTO TIpeameTa «brosiorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3UIHH KYJIbTYPOCOOOPA3HOTO MMOIX0/1a, B COOTBETCTBUH C KOTOPBIM 00YYarOIIHECs JOJDKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMbIC 11 (pOpMUpPOBaHUS OOMIEH KyIbTYpBl, ONPEACISIONINe
aJICKBaTHOC TIOBEJICHUE 4YEJOBEKa B OKPYXKAIOLICH NPUPOJHOW cpele, BOCTPeOOBAaHHBIC B
MTOBCETHEBHON KU3HU U MPAKTUICCKOU JesTebHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHWUN
3aHUMAIOT 3JEMEHTBI  COJCpPXKAHHs, KOTOPbIC CIY)KaT OCHOBOW it  (OPMHPOBAHHUS
MPEACTaBJICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHE MHpa M [EHHOCTHBIX
OPHUEHTAIUSX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHH3AIMKA OMOJOTHUECKOT0 00pa30BaHHsI.

CrpykTypupoBaHHe coOJiepKaHusl y4eOHOro MaTepuana B IpPOrpaMMe M0 OHOJIOTHUU
OCYILIECTBJIEHO C Y4€TOM NMPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B coOoTBETCTBMM C 3TUM B
CTPYKType ydyeOHOro npeamera «buosiorus» BbIIENEHBI CIENYIOIINE COJIepKaTeIbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CuCTEMa,
«Opranusm Kak ouosoruueckas cucrteMay, «CucteMa U MHOT0OOOpa3ue OpraHudecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buosiorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOYyJarOIIMMHUCA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHWH MUCIOJIb30BaTh 3TH 3HAHMS TSl TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUIECHHUS PAa3TUIHBIX )KHU3HEHHBIX MMPOOJIEM.

Joctmxenne uenu usydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OO0YYarOMIMMHCS CHUCTEMbl 3HAHHUH O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM st (popMHpOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAY4YHOIO TMO3HAHUS,
CTPOEHUHM, MHOTOOOPa3MH U OCOOCHHOCTSIX >KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allHH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTHY;

q)OpMI/IpOBaHI/IC y O6y‘IaI-OH_II/IXC$I IMO3HABAaTCIIbHBIX, MHTCIUICKTYAJIIBHBIX W TBOPYCCKHUX
CIIOCOOHOCTEH B Mponecce aHajlin3a AaHHBIX O IIYTAX Pa3sBUTUA B ouooruu HAaY4YHbIX B3IIAO0B,
Hﬂeﬁ " IIOAXO0J0B K U3YUCHHIO )KHUBBIX CUCTEM PA3HOT'O YPOBHS OpraHHU3allvu,

CTaHOBJIEHHE Yy oOydaromuxcs oOuel KynbTypbl, (YHKIMOHAJIBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH M OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUMH U OIBITA, IOJYYEHHBIX IPU U3YUEHUU OUOJIOTHH;

(1)OpMI/IpOBaHI/IC y 06yqa}oumxc51 YMGHI/Iﬁ HIUIIOCTpUPOBAThL 3HAYCHUC OHMOJOTHYECKUX
3HaHUH B HpaKTquCKOﬁ ACATCIIBHOCTH UYCJIOBCKA, PA3BUTHU COBPCMCHHBIX MCEIHUIMUHCKHUX
TEXHOJIOTUH U an06I/IOTCXHOHOFI/II>'I;

BOCIIMTAHHUC Y6C)K,HéHHOCTI/I B BO3MO’KHOCTH MO3HAHHUS YEIIOBEKOM >KHBOM IMpupo Ibl,
HCO6XOI[I/IMOCTI/I GCPC)KHOFO OTHOIICHUSA K Heﬁ, CO6J'IIO,[[6HI/I$I 9TUYCCKUX HOPM IIpH IMPOBCACHNUUN
OMOJIOTHYECKUX HCCHCHOB&HHﬁ;

0CO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIS MOBBIIIEHHUS YPOBHS JKOJOTHYECKOM
KYJIBTYPBI, 7151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NPUMEHEHHE NMPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHOW JKU3HM ISl OILICHKU
MOCJIEJICTBUI CBOEH JEATENIHOCTH TI0 OTHOUICHUIO K OKpYXKalolled cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHME U COOIOIEHUE Mep MPO(DUIAKTUKN 3a00IeBaHUM.



B cucreme cpeanero obmero oopasoBanus «buosorus», u3ydaemas Ha 0a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM yYEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obiactu
«EcTecTBEHHO-Hay4YHbIE ITPEIMETHD.

Jliis n3ydeHusi OMOJIOTruU Ha 0a30BOM YPOBHE CPEIHEro 00IIero 00pa3oBaHus OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 knacce — 34 yaca (1 yac B Hezeln0).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYrUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoueit, dTUKOM, ICTETHKON Hu mpaBoM. Ponb Ouosioruu B

(hopMHUpPOBaHUM COBPEMEHHOM HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAHUS )KUBOU MPUPOIbI (HAOI0IEHIE, SKCIIEPUMEHT, ONIMCAHNUE, U3MEPEHHUE,
KJ1accU(pUKaus, MOJIeIMpOBaHHe, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

IMoptpetsr: Y. Hapun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
Tabmuiel U cxeMbl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTnueckas pabdota Ne 1. «Vcnosib30BaHHE pPAa3IMYHBIX METOJOB MPH H3YYCHUHU
OHMOJIOTNYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPraHU3AIMSL.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonoruu. OTivuue >KUBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOIBI.

CeoiicTBa OuocHCTeM U WX pa3HooOpasue. YPOBHH OpraHu3alMd OUOCHUCTEM:
MOJICKYJISIPHBIM, ~ KJICTOYHBIM,  TKAHEBBIH,  OPraHU3MEHHBIH,  TOMYJSIIMOHHO-BHIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOCHEPHBI.

JdemMoHncTpanum:

TaOmuuel u cxembl: «OCHOBHBIE TNPH3HAKK JKU3HUY», «YPOBHU OpraHM3alllu >KHUBOM
TPUPOIBIY.

O6opynoBanue: moaens Mojekynsl JJHK.

Tema 3. Xumuueckuii cOCTaB U CTPOCHHE KJICTKH.

XHUMUYECKUMN COCTaB KJICTKH. XHUMHUYECKHUE OJICMCHTBI: MAaKpO3JICMCHTHI,
MHUKPOIJICMCHTEIL. Bonmau MUHCPAJIbHBIC BEIICCTBA.

OyHKIIMM BOJABI M MUHEPAIBHBIX BEIIECTB B KieTke. llogmepikaHue OCMOTHYECKOTO
OajtaHca.



Bbenku. CoctaB u cTpoeHne 6e1KoB. AMUHOKHUCIOTEI — MOHOMEpHI OenkoB. Hezamennmsbie
U 3aMCHHMBIE AMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYpBl OCIKOBOM
MOJIEKYNbl (IE€pBUYHAs, BTOpUYHAs, TPETHUYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUNA OETKOB.

depMeHTbl — Ouosloruueckue Karanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrtpatHas  crenuduuHoct.  Kodepmentsl. Butamuabpl.  Orimumst  (GEepMEHTOB  OT
HEOPraHUYECKUX KaTau3aToOpOB.

VYraeBompl: MOHOcCaxapuabl (TJIIOKO3a, pubo3a M J1e30KCcUpu003a), TUcaxapHibl
(caxapo3a, jaKTo3a) M MOJUCaxapuasl (Kpaxmal, TJIMKOIeH, IeJUTioJio3a). buonorundeckue
(GyHKIMU yTIIEBOJIOB.

Jlununael: Tpuraunepuasl, ¢ochommunuael, crepouabl. I['mapodunbHO-ruAPodoOHEIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIeBOAOB, OEIKOB M JMIUJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorer: IHK u PHK. Hykieotnasl — MOHOMEpPBI HYKIEMHOBBIX KUCIIOT.
Crpoenue u ¢ynkuun JIHK. Crpoenne u ¢ynxuuum PHK. Bunet PHK. AT®: crpoenue u

(GyHKIMH.

[uronorusa — Hayka o kiertke. Kinertounass Teopus — nmpuMep B3aWMOJEHCTBHS HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEHHUS KIETKH.

Kierka kak menmoctHas kuBasi cucrema. OO1mue npyu3HaKky KIETOK: 3aMKHYyTasi Hapy>KHas
MemOpana, moJsiekynbl JJHK kak renernueckuii ammapar, cucteMa CHHTE3a Oeka.

Tunel KJIETOK: »yKapHOTHYeCKass W Mpokapuotuueckas. (OcoOEHHOCTH CTpOEHUs
MpoKapuoTHIEeCKOM KieTku. Kietounas crenka 6akrepuil. CTpoeHHE SyKapHOTHUECKOHN KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KHBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIHUKC, UX (PYHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ oOpraHoUIbI.
OnnomemOpannbie opranouibl kietku: DIIC, anmapar [N'onbmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHouibl KJIETKH: MHUTOXOHAPUH, IIacTuipl. lIpomcxoxaeHre MHUTOXOHIPUNA M IUIACTHL.
Buner mnactun. HememOpanHbie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, HEHTPUOJIH,
PECHUUKH, KIyTUKH. DYHKIIUN OPraHOUI0B KIETKU. BKitoueHus.

SAnpo — peryasTopHslii eHTp kieTku. CTpoeHue sapa: sjaepHas 000104Ka, KapuoIuiazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopt BelecTB B KJIETKE.
JdemMoHncTpanum:

Hoptpetsl: A. JleBenryk, P.I'yk, T.lIBann, M. Illneiinen, P. Bupxos, lx. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

ﬂHar[}aMMHZ «PacnpeneHeHHe XHMHYECKHUX DIIEMEHTOB B  HEKHBOM Iprupoac»,
«PaCHpe,Z[CJ'ICHI/IC XHMHUYECKUX 3JIEMEHTOB B *KMBOM IIpUPOaCH.

Tabmuuel u cxembl: «Ileproguueckas Tabnuna XMMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJeKyibl Oenkay, «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHHE 3yKapuOTHUYECKOU
KIeTkn», «CTpoeHHE XUBOTHOM KIETKHW», «CTpoeHue pacTUTENbHOM KIeTKu», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOEHHE sAapa KIETKNY, «YTIEBOAB, «JIunuapm.



OGopynoBaHue: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE IS TPOBEACHUS HAOIIOACHUIA,
M3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIIPENapaThl PaCTUTENIbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX
KJICTOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuass padora Ne 1. «M3ydeHHe KaTaIMTHUYECKON aKTUBHOCTH (PEPMEHTOB (HA
IIpUMEPE aMUIIa3bl WK KaTajaasbl)».

Jlaboparopuass pabota Ne 2. «V3ydeHue CTpOEHHUS KIETOK pPACTECHHH, >KUBOTHBIX H
6aKT€pI/II\/JI o MUKPOCKOIIOM HAa IOTOBBIX MUKpOIIpECIIapaTtax U uX OIMMMUCAHUC)H.

Tema 4. /KuzneaeaTeJJLHOCTh KJIECTKH.

Ob6men BemiecTB, wWiIM MeTa0Oau3M. AccuMuisnus (IUlacTUYeCKUil oOMeH) u
JTUCCUMUJIISIIIUS (SHEPTeTHUECKHit 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpolecca MeTadbonuzma. Poib
3aKOHOB COXPAHEHUs BEIECTB ¥ SHEPTUU B IOHUMAaHUHM METa00Iu3Ma.

Tumer oOMeHa BemecTB: aBTOTpOGHBIN U TeTepoTpodHbI. Posb hepmMeHTOB B 00MeHE
BEIIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBass (a3bl ¢doTocuHTe3a. Peakmum ¢oTocuHTE3A.
OddexTuBHOCTH hoTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHaue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH.

XeMocHHTe3. XEeMOCHHTE3UpyoImue OakTepuu. 3HAaYCHHUE XEMOCHHTE3a JUIS JKM3HU Ha
3emute.

DHepreTHYeckuii OOMEH B  KJIETKe. PaciiermieHne BEIIeCTB, BBIJCICHHE W
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTrHueckoro ooMena. ['nmukonms. bpoxenne u
ero Buapl. KuciopogHoe OKHUCICHHME, WIM KIETOYHOEe jbixaHue. OKHCIUTEIhbHOE
dhochopummpoBanue. DPGHEKTUBHOCTh FIHEPTETHIECKOTO OOMEHA.

Peaknun wmartpuunoro cuHTe3a. I'enermueckas uHdopmanus u JIHK. Peamuzamms
TreHETHYECKON MH(pOpMaIuu B KJIETKE. | €eHETHYeCKH KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MarpuuHbiii cuHTe3 PHK. Tpancnsamnus — OuocunTe3 Oenka. Dtamnbl TpaHcsuu. KoaupoBanue
aMUHOKHCIIOT. Ponb pubocom B OMocuHTe3e Oenka.

Heknerounsie ¢opmbl ku3HM — BUpychl. HWcropus oTkpbiTHs BUpycoB (/1.
. BanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKIa BUPYCOB. bakrepuodaru.
Bbone3nu pacteHuil, )KUBOTHBIX U YelIOBEKa, BbI3bIBaeMble BUpycamH. Bupyc ummyHonedunnra
yenoBeka (BUY) — Bo36yautens CIIM/la. O6paTtHasi TpaHCKpHUMLM, peBepTa3a M HHTErpasa.
[IpodunakTrka pacpocTpaHEeHUSI BUPYCHBIX 3a00I€BaHHIA.

JdemMoHncTpanum:
Hoptperst: H. K. Konbuos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmuuel ~ u  cxembl: «Tunsl  nutanus»,  «Merabomusmy,  «MHUTOXOHAPH,
«QHepreTHuecknii oomMen», «Xmoporacty, «Porocunres», «Crpoenune JJHK», «Ctpoenue u
¢byHkumoHMpOBaHUWE TeHa», «CuHTe3 Oenka», «leHernyeckuid  kom», «Bupycen,
«bakrepuoparn», «Crpoenune wu ku3HeHHbIH 1mkia Bupyca CIIMla, Oakrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: mojenu-anminkauu «Yasoenune IHK u Tpanckpumnuusy, «buocunres
6enka», «CTpoeHue KIeTKI», Mozenb cTpykTypsl JJHK.




Tema 5. Pa3MHoOKeHHE H HHAUBUAYAJIBbHOEC PAa3BUTHE OPraHU3MOB.

Knerounslii nukin, uiaM >KW3HEHHBIH mMKI kineTkd. MuTtepdaza m mutos. Ilpomeccsr,
npoTtekaromue B uHTEepdasze. Perumkanus — peakuus marpuunoro cunreza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapHOTHUIl. JMIUIOMAHBIM M TAIUIOUAHBIM XPOMOCOMHBIE
Habopbl. Xpomaruapl. Lluronornyeckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAJILHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craguu murtosa. [Iporiecchl, mpoucxonsdiue Ha pasHBIX
CTagusIX MUTO3a. BHosoruueckuii CMbBIC MATO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@opMbl  Pa3MHOXKEHUS OpPraHM3MOB: Oecrosioe M 1onoBoe. Buuael  Oecrnonoro
Pa3sMHOXKEHHMS: JEJICHHE HaJBOE€, NOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHMPOBAHHWE OPraHU3MOB, €r0 3HAYEHHE IS
CEIIEKIUH.

ITomoBoe Pa3MHOKCHHE, €T0 OTIINYUA OT OecroJioro.

Meiio3. Cragun Mmeiio3a. IIpomeccel, mpoucxoasamme Ha craausx Mmeios3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buosiornuecknii CMbICT U 3HAUEHUE MEH03a.

l'amerorenes — mporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK Yy KUBOTHBIX. 110JI0BbBIE Kene3bl:
CEMEHHHUKU U SU4YHUKHU. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX KJIETOK — rameT (Crepmaro3ouf,
SUIIEKJIETKA) — CIepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUS SIHIEKIETOK W
criepmaro3ouoB. OmnogorBopeHue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAILHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl AMOPHOHAIBFHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHWE, TacTpPYJISIHS,
opranoreHe3. [locTamMOpuoHanbHOE pa3BUTHE. THITBI TOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIOCOOHBIE
BBI3bIBATH BPOXKJIEHHBIC YPOJICTBA.

Poct Pa3BUTHEC paCTeHHﬁ. Ontorenes HOBETKOBOI'O paCcTCHUA: CTPOCHHUEC CEMCHHU, CTauU
Pa3BUTHUA.

JdemMoHcTpanum:

Tabauiel u cxembl: «@OpMbI Pa3MHOKEHHUS OPraHU3MOBY, «J{BOWHOE OIIIOJJOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOXKEHUE pacTeHu», «JleqeHne KIeTKu
OakTepuitny, «CTpOoCHHE TOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIIETOUYHBIM LUK,
«Perumukanusa JTHK», «Muto3z», «Meiio3», «lIpsimoe u HenpsiMoe pa3zButue», «l'amerorenes y
MJICKOIIUTAIOIINX U YeIOBeKay, «OCHOBHBIC CTAUN OHTOTCHE3a.

O6ODVI[OBaHI/ICI MHKPOCKOII, MHUKpPOIIpCIapaTbl ((CHepMaTO3OI/II[BI MIJICKOIIUTAIOLICT O,
«lnnekneTka MIJICKOIIUTAIOIICTO), ((KapI/IOKI/IHGS B KJICTKax KOpCIIKa IJIyKa», MarduTHas
MOJCIIb-allllJINKaI s «HGHCHI/IC KJICTKN», MOJCJIb I[HK, MOACIb MeTa(I)aSHOﬁ XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «Habmionenre MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpemapaTaxy.

JlaGopatopHass pabotra Ne4. «l3ydeHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpPOITpenaparaxy.



Tema 6. HacaeacTBeHHOCTh 1 H3MEHYHBOCTDH OpraHu3smosB.

[Ipenmer w 3agaum reHetukd. Mcropust pas3BuTus TreHETUKU. Ponp nmuTosioruum u
AMOPHUOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
TeHETHKU. MEeTOIbl TEHETUKH (THUOPUIOJIOTUYECKHH, IUTOTEHETHYECKUA, MOJIEKYISIPHO-
reHeTudyeckui). OCHOBHbIE T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXE€MaX CKpELIMBAHUM.

3aKOHOMEPHOCTM  HAclEeJOBaHUS  IPU3HAKOB,  ycTaHOBJIEHHble [ Menaenem.
MonoruOpuaHoe CKpenuBaHue. 3aKOH eTMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuieryieHus npu3HakoB. [mmore3a umcroTel ramer. [lomHoe u
HEIOJIHOE IOMUHUPOBAHUE.

JurubpugHoe cKpelmuBaHHe. 3aKOH HE3aBUCUMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHernyeckre OCHOBBI IUTMOPHIHOTO CKpEIIMBaHMs. AHaIU3UPYIOLIEe CKpEllUBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIs ONIPEAETICHHs T€HOTHUIIA OCOOH.

CuemieHHOe HacliemoBaHue Tnpu3HakoB. PabGota T.Moprana mo CIETUICHHOMY
HacJIeJOBaHUIO TeHOB. HapyiieHue cuenieHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHETHYECKHE KapThI.

I'eneTnka momna. XpoMOCOMHOE ONpeaeeHue noja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'oMorameTHBIE T reTeporaMeTHbIC OPraHU3MBbI. HaCJ'ICJIOBaHI/Ie IMPU3HAKOB, CHECIIJICHHBIX C
HIOJIOM.

N3menunBocTh. BuIpl M3MEHUYMBOCTH: HEHACJIEICTBEHHAsh M Haclie[cTBeHHas. Poib
Cpembl B HEHACJICACTBEHHOW  W3MEHUMBOCTH.  XapaKTePUCTHUKA  MOAM(PUKAIMOHHON
W3MEHUYMBOCTH. BapuanuoHHslii psig ¥ BapuauumoHHas KpuBas. Hopma peaknum mnpusHaka.
KonnyecTBeHHbIE M KAayeCTBEHHbIE TNPU3HAKM W UX Hopma peakuuu. (CBoiicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacneacTBeHnHas, Ui reHOTUIMYECKAsd, U3MEHYHMBOCTh. KoMOMHATHBHAS H3MEHUYNBOCTb.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHYMBOCTH. MyTallmOHHas
n3MeHYuBOCTh. Kiaccudukanus Myranmii: TeHHbIE, XpOMOCOMHBIC, TIeéHOMHBIe. YacTtoTa U
MPUYUHBI MyTaluid. MyrtareHHbie (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHON
n3MeHuuBoctu H. M. BaBunosa.

BHe;mepHaﬂ HaCJICACTBCHHOCTb U UIBMCHYHNBOCTD.

I'enetnka denoBeka. Kapuormn demoBeka. OCHOBHBIE METOJBI T'€HETHUKH YeEJIOBEKa:
reHealoTHYecKuii, ONMU3HELOBbIM, IMTOrCHETUYECKUI, OHOXMMHYECKUN, MOJEKYISPHO-
reHetudeckuii. COBpEMEHHOE ONpEeNeICHUE TEeHOTHUIIA: IMOJIHOT€HOMHOCCEKBECHHUPOBAHHE,
TeHOTUIIMPOBaHUEe, B TOM uucie ¢ nomoineto I1I[P-ananusza. HacnenctBennsie 3a0osieBaHUA
YyelnoBeKa: TreHHble Ooyie3HW, OOJIE3HM C HACIHEACTBEHHON MPEIpacroioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIETKU.
[TpuHIHMIEI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(UIAKTUKHN U JIEUYECHUS TeHETUYECKIX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepuxon, H. B. Tumodees-
Pecosckuii, H. . BaBuos.



Tabnuiel 1 cxembl: «K MOHOTHOPHIHOE CKPEIIUBAHUE U €r0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacHIeIUVICHUsI M €ro IUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «L{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Mero3s», «B3auMoaeicTBUE ajUIEbHBIX T'€HOBY, «I'€HETUYECKUE KApThl PACTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTHU HACJEJIOBAHUS, CIEIUIEHHOTO C IOJIOM,
«KapuoTunsl YenoBeka © IKHBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudpukamoHHas
n3MeHYnBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpynm KpoBu», «MyTarmoHHas
H3MCHYUBOCTDY.

Ob6opynoBanue: Mojenu-amminkanu  «MoHOTHOpUAHOE CKpeniuBanuey», «HemomHoe
JOMUHHpOBaHUE», «JlurubOpuaHoe ckpeunBaHuey, «llepekpécT XpoMOCOM», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, Mmyranuu (GopMbl KPBUILEB U OKPACKH Tela), repdapuii
«I"opox MoceBHOW».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopnast pabota Ne 5. «M3yuenue pe3yapTaToOB MOHOTHOPUIHOTO U TUTHOPUTHOTO
CKpEILMBAHUS Yy IPO30(UIIBI HA TOTOBBIX MUKpOMpEnaparax.

JlabopaTtopnast padota Ne 6. «3ydenne MmoaupuKaIMOHHONW N3MEHYMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOI».

JlaGoparopHas pabora Ne7. «AHamu3 wmyrauuid y Jpo30ouibl Ha TOTOBBIX
MUKpPOIIperaparaxy.

[Tpaktrueckas padota Ne 2. «CocTaBieHHE U aHAIN3 POJOCIOBHBIX YETOBEKaY.
Tema 7. Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknuusi Kak HayKa M TPOIECC. 3apOXKICHUE CEIEKIIMU W JOMecTuKausa. YuyeHue H.
W. BaBuioBa 0 HEHTpax MPOUCXOXKICHUS W MHOTO0Opa3usi KyJbTYPHBIX pacTeHuil. LleHTpbI
MIPOMCXOXKACHUS JOMAITHUX )XKUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHBIC METOJIbI CeIeKIMH. MacCOBBI M WHIUBHIYAIbHBIA OTOOPHI B CEJICKIIUH
pacTteHu W KUBOTHBIX. O1leHKa dKCTepbepa. bIu3KopoaCTBEHHOE CKpEIIMBAHUE — WHOPH/IUHT.
Uucras mumHua. CkpenuBaHWe YHUCTBIX JIMHME. ['erepo3uc, WM ruOpuaHas Ccuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuguzanus U e€ YCHEeXH.
HckyccTBeHHBIH MyTareHe3 W TOJY4YeHHUE TMOJUILIONI0B. JIOCTH)KEHHS CENeKIMU PACTeHUH,
YKUBOTHBIX U MUKPOOPTaHHU3MOB.

buoTtexHnonorust kak oTpacib MPOM3BOACTBA. ['€HHAas WH)KEHEpHs. DTambl CO3/JaHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Knetounas wumxenepus. Kiertounsie
KYJIbTYpbl. MUKPOKIIOHAIbHOE pa3MHOKeHUe pacTeHuil. KioHrupoBaHue BBICOKOTIPOTYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe M JTudeckue mpobremer. MO —
TeHeTUYECKU MOAU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpaIuu:

Hoptpetst: H. Y. Bapuios, U. B. Muuypus, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabnauiel 1 cxembl: kapTa «LIEHTPBI MPOUCXOXKACHUS U MHOTO00pasus KyIbTYpPHBIX
pactenuit», «Ilopoasl HOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.



O6opynoBaHue: MyJISDKU TIOJIOB M KOPHEIUIONOB JAUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Dkckypeusi «OCHOBHBIE METOJBI U JOCTHXKEHUS CEJIEKIIMU PAacTeHUM U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIA YJ4acTOK, B TEIIMYHOE
X035UCTBO, 1a0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBOJIONUOHHAA OMOJIOTHA.

[Ipeanocelnku BO3HUKHOBEHMS SBOJIONMOHHON TEOPUHU. DBOIOIMOHHAS TEOpUs U €€
MecTO B OnoJioruu. BiusiHrE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CugerenscrtBa sBomronuu. [laneoHTonoruyeckue: MOCIENOBATENBHOCTb IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeTONHCH, epexoanble popMel. buoreorpaguueckue: cxoacTBo
U paznuuue GayH U GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA M pa3inuusi SMOPHOHOB Pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHMYHBIE, AaHAJOTUYHbIE, PYJUMEHTApHBIE OpraHsbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. [lapunHa. I[Ipeanochliky BO3HMKHOBEHMS JapBUHHU3MA.
JIBuKymue Cuibl SBOMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJIOKECHHUS.

MuxkposBosmtornus. [Tomyssius Kak equHuIa BUAa U 3BOJIOLUH.

JBuxymue cuibl ((pakTopbl) SBOJIOLMUA BUIOB B mpupoje. MyTalmoHHbIH MIpolecc U
KOMOMHATHBHas M3MEHUMBOCTh. [lomymsiivoHHble BONHBI M Jpedd renoB. Mzomsiuus u

MuUrpangus.

EctecTBenHblit 0TOOp — Hampaistomuid (Gakrtop IBOJOIUH. DOpPMBI €CTECTBEHHOTO
oTbOopa.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yapTaT  3Boitouud.  [Ipumepst
MPUCTIOCOOIEHUI Y OpraHu3MoB. ApoMop(}o3bl U UANOAIATI TAIIUH.

Bun u BumooOpazoBanue. Kputepun Buga. OcHOBHbIE (hOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrMYECKOE.

MaKpOBBOHIOHI/IH. cDO]I)MI:I 9BOJIIOIIMH q)HJ'IeTI/I‘IeCKaSI, AUBEPTCHTHAA, KOHBCPIrCHTHAA,
apaJuiejibHasi. H606paTI/IMOCTB 9BOJIFOIIMH.

HpOI/ICXO)K,Z[eHI/IC oT HECTICHUAIIN3UPOBAHHBIX IpCIAKOB. Hporpeccnpyfomaﬂ
crienuajim3anusi. A,E[aHTI/IBHaSI paguanuys.

JdemoHcTpaumnu:



Hoptperst: K. Jlunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
3. I'exkenb, @. Mromiep, A. H. CeBepiios.

Tabmuuel 1 cxembl: «Pa3BuTHE OpraHMyeckoro wmupa Ha 3emie», «3apoabliu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl O0pbObl 3a  CYIIECTBOBAHHUEY,
«EctectBeHHBIE  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHmit», «MHoroobOpa3ue mopoj
KUBOTHBIX», «[lonmynsumy, «MyranuoHHas HU3MEHUYUBOCTDY, «Apomopho3bI»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JBuxymme cuibl sBoronuny», «Kapra-cxema
mapmpyra nyremectsus Y. lapsunay, «boppba 3a cymecrBoBanue», «lIpucnocobieHHOCTD
opranusMoBy, «I'eorpaduueckoe BUA00OpazoBaHUE», « IKOIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HA0OP IUIOJIOB
U CEMAH, KOJUICKIUA ((HpI/IMepI)I 3alIIUTHBIX HpI/ICHOCO6J'IeHI/II\/JI y JKHUBOTHBIX», MOJCIIb
«OCHOBHBIE HAIpaBICHUS JBOJIONUN», 00BbEMHas Mojenb «CTpoeHHE TOJIOBHOTO MO3ra
IIO3BOHOYHBIX)).

buoreorpaduueckass kapra mwupa, KosieKuus «@DopMbl COXPaHHOCTH HCKOMAEeMbIX
KUBOTHBIX W PACTEHMI», MOJenb anumkaius «llepekpéct xpoMocomy, BIaKHbIE IpenapaTsl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymku», MHKpompemnapaT «Jlposoduina» (HOopMma,
MyTaluu GOpMbI KPbUILEB U OKPACKH Tela).

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:
Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopnast pab6ota Ne 2. «OmnmcaHue TPHUCTOCOONICHHOCTH OpraHm3sMa ©u eé
OTHOCHTEIIEHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbI€ MPEACTABICHUS O 3apOXKACHUU XKU3HU. HaydHbIe TUIIOTE3b BOBHUKHOBEHHS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas ABOJIONUA. AOHOTCHHBIH CHHTE3
OpPraHWYECKUX  BEHISCTB W3  HEOPraHUYECKUX. ODKCICPUMEHTAIBHOE  IOATBEPIKICHUE
XUMUYECKOH 3BoJitonni. HavganpHble 3Tanbl Ononorudyeckoi sBosonuu. ['unoreza PHK-mupa.
dopmupoBaHUEe MEMOpPaHHBIX CTPYKTYpP W BO3HUKHOBEHHE MPOTOKIECTKHU. [IepBbie KICTKU U UX
aBoTIONHSL. DOPMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB.

PaszButne xwu3Hum Ha 3emsie mo spam U nepuojam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pbl. [lameosoiickas spa u e€ mepuoaAbl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIIOBOM.

KaitHo301ickast 3pa u e€ nepuopl: MaaeoreHOBbIN, HEOT€HOBBII, AHTPOTIOT€HOBBIH.

XapakTepucTuKa KIMMAaTa M T€OJOTUYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,

PacuBET U BEIMUPAHUEC I'PYHIT ) KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoro MUpa Kak OTpakeHue 3BOIIONMH. OCHOBHBIE CUCTEMATUYECKUE
IpYIIBl OPTraHU3MOB.

3BOJ’IIOI_[I/I$I YCJIO0BCKaA. AHTpOHOJ'IOI‘I/I}I KaKk Hayka. PazBurue Hpe,[[CTaBHCHHf/'I o
MMPOUCXOKACHUHN YCIIOBCKA. Merto sl N3YYCHHA aHTPOIIOTCHE3A. CXO,[[CTBa " pa3jim4vus 4CJI0OBCKa
" >KUBOTHBIX. CHCTEMaTUUECKOE MOJIOKCHIE YEIIOBEKA.



JBwxyme cwibl  (dakTopsl) aHTpororeHesza. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTaAMM U BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEIbIi,
UYenosek mnpsmoxondmui, YenoBexk HeaHaepranbckuil, YenoBek pasymuHbiidl. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHUSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckne packl. OCHOBHBIEC OOJIBIIME PAaChl: €BPOTICOUIHAs (€Bpa3HiicKas), HETpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAsl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEACTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpauuu:
Hoptpetsl: @. Peau, JI. [1actep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. lapsuHn.

Tabnuibel u cxembl: «Bo3HukHoBeHne CoTHEUHON CUCTeMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUs
YelloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HAaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOAN», «HUeloBeuecKkre pach.

OGopynoBanue: myasiku — «[IpoucxoxaeHune yemoBeka» (OIOCTBI  aBCTPaAJIONMTEKA,
MUTCKAHTPOIA, HEaHIePTallblla, KPOMaHBOHIIA), CICTIKH WM H300paKeHHs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpebiia), TeOXpOHOJIOTHYECKass TaOnuIla,
KoJuieKIus «©opMbI COXpaHHOCTH HCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN».

JlaGopaTopHble M IpaKTUYecKue padoTbi:

[IpakTrueckas pabora Ne 1. «/3y4eHre HCKOMaeMbIX OCTaTKOB PACTCHHUM W )KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypcus «IBOJIIOLMS OPraHMYecKOro Mupa Ha 3emJie» (B €CTeCTBEHHO-HAYYHBIA WU
KpaeBequecKUuil My3eil).

Tema 3. Oprann3msl U OKPY:KAOIIAs cpeaa.

DKONOTHA Kak HayKa. 38,[[8.‘11/1 H pasaciibl JOKOJOI'MH. MeToabl  DKOJIOTHUYECKUX
HUCCIICIOBAHUH. OKOJIOTHYECKOE MHUPOBO33PCHHUC COBPEMCHHOI'O YCJIOBCKA.

Cpensl  oOMTaHMS ~ OpPraHM3MOB:  BOJHAas, HAa3eMHO-BO3JYIIHAs,  IOYBEHHas,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKUE,
OMOTHUYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTOphpl:  CBET, TEMIeparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocobaeHns OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (PaKTOpOB. bruosornyeckue puTMsl.

buotnueckne Qakropbl. Buasl OHOTHUECKMX  B3aMMOJEHCTBMIA: KOHKYpEHLHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHCATIU3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OHMOTHYECKUX
B3aMMO/ICHCTBUIM VISl CYIIECTBOBAHHS OPIaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTENM IOMYJISILIUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJISLIUU U €€ PeryIsiiusl.

JdeMoHcTpanum:
Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkens.
Tabmuuer u cxemsl: kapta «IIpupoansie 30Hb1 3eMim», «Cpebl OOMTaHUS OPraHU3MOBY,

«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOIMYJSIHH
uHpy30pun-Tyhenbkny», «[Iumessie nenmy.

JlabopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabopatopHast padota Ne 3. «Mopdonoruyeckue 0OCOOCHHOCTH PACTeHUN U3 Pa3HBIX
MECT OOUTaHUS.

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktrueckas padota Ne 2. «IToac4ET MIIOTHOCTH MOMYJISIINI Pa3HBIX BUIOB PACTCHUI.
Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CUCTEMBbI.

CooOmectBo  opranuzmMoB  —  OuoneHo3. CTpykTypsl  OuOIlEHO3a:  BHUOBAsd,
MPOCTpaHCTBeHHAs, Tpoduueckas (rmuiieBast). Buapl-mromuHaHThl. CBsI3M B OMOIIEHO3E.

DKoJIOTHYECKHE cHUCTeMbl (dKocucTembl). [loHsiTHE 00 SKOCHCcTeMe W OHMOTeoIeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIICHTBHI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemecTB ¥ MOTOK PHEPruM B ISKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. [lumieBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
OPOAYKIHSI. DKOJOTMYECKHE MUPaMUAbL: MPOAYKIMH, YHUCICHHOCTH, Omomacchl. CBo¥icTBa
AKOCHUCTEM: YCTOHYMBOCTD, CAMOPEryIisilus, pazButre. CyKieccusl.

[IpupoaHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO WU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpOHOFGHHBIC OKOCHCTCMBI. AI‘pO3KOCI/ICTCMBI. Yp603KOCI/ICT€MH. buonornueckoe u
XO3SIMCTBEHHOE 3HAUCHUEC arpO3KOCHUCTEM U yp603KOCI/ICTeM.

buopaznoobpasue kak gakTop ycrounBocTu 3KocucteM. CoxpaHeHHe OMOIOTHYEeCKOTO
paszHooOpasus Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpykTypa OHOC)EpHI.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OMOChephl Kak I00anbHON 3KOCUCTEMBI.
JluHamuyeckoe paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTs! BellecTB M OHOT€OXMMMYECKHE IMKJIBI 3JIEMEHTOB (YIiepoja, a3oTa).
3oHanbHOCTh 6UoCchepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoBeuectBo B Omocthepe 3emmn. AHTpomoreHHble U3MEHEHUs B Ouocdepe.
I'mo6anpHBIE HKOIOTUYECKUE TIPOOIEMBI.

CocymecTBoBaHue MpUpoabl U 4yenoBeuecTBa. CoxpaHeHue OHMOpa3HOOOpazus Kak
OCHOBa ycroifumBocTu Ouocgepbl. OCHOBa PpAIMOHAIBHOTO YIPABICHHUS MPUPOIHBIMU
pecypcamu M UX UCHojb3oBaHue. JJocTikeHus: OMOJIOrHH U OXpaHa MPUPO/IBL.



JdeMoHcTpanum:
Hoptpetst: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuer u cxembl: «Ilumessie nenmn», «buorenos3: coctaB u CTpykTypa», «lIpupoansie
coobmiectBay, «llemn mnuraHus», «OKoJMorHMUecKas mnupamuga», «buochepa u uenoBex»,
«JKocHUCTEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOre€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue MCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisromas onocheps», «PakTopsl gerpaganuu No4By, «l[lapHUKOBBIA AP PeKT», «DaKTOpHI
pannMoaKTUBHOTO 3arpsi3HeHHs Onocdepbi», «Oommas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3oTa B IpUpOAE».

O0opynoBaHue: MOJEIb-aNIINKALHS «Tunnunbie OMOIICHO3BI», repbapuit
«PactutenbHble  coobuiecTBa»,  Koekuuu — «buonenos», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUH U IKUBOTHBIX,
MIPUHAJUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaMm oaHOro Buaa, Kpacnas xkaura Poccniickoit
Oenepannu, U300paxKeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBLI 11O BUOJIOI'MHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS
00yuaroUMMuUCs IporpaMM CpeqHero ooiiero oOpa3zoBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTPYKTYPC JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHA IIPEAMCTA «buonorusy» BBIJICICHBI
CJICAYIOIIUC COCTaBJIAOIIHC: OCO3HaHHucC 06y‘IaIOH_[I/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ
HUACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATCIBHOCTHU H CaMOOIIPCACICHUIO,
Haain4yue MOTHBAIIMHN K O6y‘leHI/II-O 6I/IOJ'IOFI/II/I, LCJICHAIIPABJIICHHOC PAa3BUTHC BHYTPCHHHX
Y66)KﬂeHHﬁ JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M HCTOPUUCCKUX TpaI[I/II_[I/Iﬁ pa3BUTHUA
OMOJIOTUYECKOTO 3HaHHUsA, TOTOBHOCTb H CIIOCOOHOCTh o6yqaloumxc;1 PYKOBOACTBOBATLCA B
CBOEH ACATCIBHOCTHU OECHHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, MNpUuCynmunmMu CHUCTEMC
OMOJIOTUYECKOTO 06pa30BaHI/I}I, HAJIMYUEC IKOJIOTHUYCCKOI'0 IIPaBOCO3HAHM, CITOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC I1JIAHBI.

JIM4HOCTHBIE pPE3yJIbTaTbl OCBOCHUA MPEAMCTA «buonorusy I0CTUrar0TCS B €IHMHCTBE
y‘le6H0fI U BOCIIUTATEIILHOMN JESITEIbHOCTH B COOTBETCTBHUH C TpaAUIIUOHHBIMHA pOCCI/II\/'ICKI/IMI/I
COUOKYJIBTYPHBIMU, UCTOPUICCKUMU U NYXOBHO-HPABCTBCHHBIMU ILICHHOCTAMU, NNPHUHATHIMU B
O6H_ICCTBC [npaBUJIaMHl W HOpMaMH IIOBCIACHUSA U CHOCO6CTByIOT nponeccaM CaMOIIO3HAHMHA,
CaMOBOCIIUTAHUSA U CAMOPA3BUTHUS, PA3BUTUSA BHyTpCHHCfI MNOo3nNHuu JINUYHOCTHU, MMAaTPUOTU3MA,
YBAXKCHHA K 3aKOHY W MNPaBONOPAAKY, YCJIOBCKY Tpyda U CTApIICMY IMOKOJICHHWIO, B3aUMHOTI'O



YBOKEHHs, OCpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAaCleOUI0 W  TPaJUIUAM
MHOTOHALIMOHAIBLHOrO Hapoaa Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH Cpelie.

JIMYHOCTHBIE PE3yNBTaThl OCBOCHHS y4eOHOTO TMpenMeTa « Buosorus» A0KHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
paciIupeHue >KU3HEHHOTO OIbITa M ONBITAa JESITENBHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:mxIaHCKOr0 BOCIUTAHMS:

chOpMUPOBAHHOCTh TPAKAAHCKON TO3UIMKA OOYydYaromerocss Kak akTUBHOTO |
OTBETCTBEHHOT'O 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUWE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘—ICCKOfI ACATCIIBHOCTHU IIPpHU CO3JaHHNU y‘-Ie6HI)IX ITPOCKTOB,
pEIICHUN y‘—Ie6HI)IX U IIO3HABaTCIbHBIX 3a/1a4, BBIIIOJTHCHU N OMOJOTMYECKUX OKCIICPUMCHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHHME YUUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMH YO€XKIEHUSMHU, KYJbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MOJIO)KEHUEM;TOTOBHOCTh K COTPYIHUYECTBY B NPOIIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYX/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPKAHUS;

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JACATCIIbHOCTH,

2) NaTPUOTHYECKOI0 BOCTIMTAHUSI:

C(bOpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HUACHTUYHOCTH, IaTPUOTU3MaA, YBAKCHUSA
K CBOCMY Hapoay, 4yBCTBa OTBCTCTBCHHOCTU IICPCI POHHHOﬁ, ropaocCTtu 3a CBOH Kpaﬁ, CBOIO
PO,Z[I/IHy, CBOM SI3BIK U KYJIbTYpPY, HIPOILJIOC U HACTOALICC MHOI'OHAIITMOHAJIBHOTO HApOAa POCCI/II/I;

HEHHOCTHOC OTHOIICHHUC K MPHUPOAHOMY HACICIUKO W IIAMATHUKaM IIPUPOIbI,
JocTuxkeHusM Poccuu B HAYyKE, HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OICHMBATL BKJIA4J pOCCHﬁCKHX y‘IéHLIX B CTAHOBJICHUC H PA3BUTHC
6I/IOJ'IOFI/II/I, MMOHMMAaHUS 3HaYEHHS OMOJIOTUH B TIO3HAHUU 3aKOHOB MMpUpoOAbl, B )KU3HU YCIIOBCKA U

COBPEMECHHOTO O6IJ_ICCTB8.;

uaeiiHass  yOexJAEHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3amuTre (OredecTsa,
OTBETCTBEHHOCTH 3a €r0 Ccyab0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:



OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUICKOTO HApO/1a;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IMPUHATUA LIGHHOCTGfI CEMENHOU KU3HU B COOTBETCTBUU C TpaaguuusaAMU HapoOOa0B
Poccuu;

4) 3CcTEeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIEHMI;

ITOHHUMAaHUEC SMOIIMOHAJIBHOI'O BOS}IeﬁCTBHH JKHUBOH IprUpoOabI 1 eé OECHHOCTH,

TOTOBHOCTb K CaMOBBIPAXKXCHUIO B pa3HbBIX BHJAX HMCKYCCTBA, CTPEMIICHHUEC MPOABIIATH
KadecTBa TBOp‘IeCKOfI JIMYHOCTH,

5) pusnyeckoro  BocnUTaHHUS, (opMUPOBaHUST  KYJAbTYpPbl  3[A0POBbS M
3MOLMOHAJIBHOI0 0J1aronoayYus:

MMOHMMAaHHE W pean3alus 3J0pOBOTO U O6e30macHoro oOpa3a KU3HU (3710POBOE MUTAHHE,
COOJIIOJICHHE TUTUEHUYECKUX MPABUII U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHSTHH W OT/AbIXA,
perymsipHasi  u3MUecKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO M KOMIICTEHTHOTO

OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IIOHUMAHHUEC MNCHHOCTHU IIpaBWJI HHAWBHUAYAJIbHOTO MW KOJUJICKTHBHOI'O 0e30macHoOro
IMOBCACHUS B CUTYAlIUAX, YI'POXKAIOIIUX 310POBbIO U JKU3HU J'II-O,I[CfI;

OCO3HAHUE TOCJIEICTBUN U HENPUSITHUS BPEAHBIX NMPUBBIUEK (YMOTPEOJICHHS AIKOTOJIS,
HApPKOTHUKOB, KypeHUs);

6) TPY10BOT0 BOCITUTAHHS:

TOTOBHOCTb K TPYIly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYIOIH00UE;

TOTOBHOCTh K  aKTUBHOW  JIEATCIBHOCTH  TEXHOJOTMYECKOW M COIMAIbHOU
HAMpPaBJIEHHOCTH, CHOCOOHOCTh MHMIIMHUPOBATH, TJIAHMPOBATh U CAMOCTOSITENILHO BBIMIOJHSATH

TAKYIO ACATCIIbHOCTD,

HHTEPCC K pa3IMUHbIM ccbepaM HpO(i)eCCI/IOHaJ'IBHOI\/'I ACATCIIbBHOCTU, YMCHUC COBEPIIATH
OCO3HAHHBIN BBI60p 6yz[y1u6171 HpO(I)eCCI/II/I " pCaIN30BbIBATH COOCTBEHHbBIE JKM3HCHHBIC IIJIaHBbI;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSKEHUH BCEH
JKHU3HH,

7) 3K0JIOrHYEeCKOro BOCITUTAHHUS:

9KOJIOTHYECKH 11eTIECO00pa3HOE OTHOIIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS SKOJIOTHYECKOW KYIbTYpbI: MPUOOPETEHHE OIBbITA IJIAHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCIICICTBUN ISl OKPYKAIOLIEH CPEIbl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U IyTel MX pelIeHus;

CIOCOOHOCTH UCIIOJIB30BaTh MPpUOOpeTaeMble TP N3YUYECHUH OMOJIOTUY 3HAHUS M YMEHUS
IpU PEUICHUH TMPOOJIeM, CBA3aHHBIX C PAMOHAIBHBIM IPHPOJIOIIOIB30BaHUEM (COOIIOIEHHE
IMpaBuJI MOBCACHHA B HNPHUPOAC, HAIIPABJICHHBIX Ha COXpPAHCHHWEC PABHOBCCHA B JKOCHUCTECMAX,
OXpaHy BUJIOB, YKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATHE ICHCTBUM, NMPHUHOCAIIMX BpEl OKpYXKaloLeHd NPUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJu4ue DPA3BUTOTO SKOJOTHYECKOIO MBIIUICHUS, JKOJIOIMYECKOW KYJIBTYpBI, OIIBITA
NEATENBHOCTH  JKOJOTHYECKOM HAIpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
[TI03HABATEIbHOW, KOMMYHHMKAaTUBHOM M COLMAJIILHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTHUYECKON IEATEIBHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSL:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKd ¥ OONIECTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JWajore KYyJIbTYp,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEpIICHCTBOBAHMUE  SI3BIKOBOM W YHUTATENbCKOM  KyJIbTYyphl Kak  CpeAcTBa
B3aMMO/JICHCTBUS MEXTY JTIOJAbMH U IMO3HAHUS MUPA;

MMOHMMaHHEe crenu(uKkn OWOJOTHU KaK HAyKH, OCO3HaHWs €€ poiu B (HOPMUPOBAHUU
paIMOHATFHOTO HAYYHOT'O MBIIIICHHUS, CO3aHUH IEIIOCTHOTO TIPEACTABICHUS 00 OKpYXKArOIEeM
MUpEe KaKk O €OUHCTBE MPHUPOJbI, YeJoBeKa W oOOIIecTBa, B TO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIEM COXPaHEHHS TPUPOTHOTO PaBHOBECHS;

Y6e)I(I[éHHOCTI) B 3HAYHMMOCTH OHOJIOTHH JJIA COBpeMeHHOﬁ OUMBHUJIIN3allNN: oOecrneueHus
HOBOI'0O YPOBHA PasBUTHUA MEAWULIMHBI, CO3AaHUC IECPCIICKTHUBHBIX 6HOTCXHOJ’IOFHI>1, CITOCOOHBIX
peuiaTtb pECypCHLIC HpO6J’ICMBI Ppa3BUTHA YCIIOBEYCCTBA, IIOUCKA HYTeﬁ BBIXOJa U3 IJ100aJbHBIX
OKOJIOTHYCCKHX HpO6J'ICM 1 o0ecrieueHus nepexoa K YCTOﬁqHBOMy Pa3BUTHIO, PALITMOHAJIBHOMY
HCIIOJIb30BAHUIO ITPUPOJHBIX PECYPCOB U (I)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJOTHYECKUX 3HAHUI B LEJSIX MOBBIIICHUs 00men
KYJIbTYPbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW 4YacTu (YHKIHMOHAIHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

INOHUMAHHUC CYIMIHOCTH MCTOHOB IIO3HAHUSA, HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX HAYKax,
CITOCOOHOCTH HCIIOJIb30BAaTh MOJIy4a€MbIC 3HAHUA [JId aHalin3a ¢ OOBSICHEHHS SIBIICHHI
OKpyXXaromero mMupa " IMpoucxoIdamux B HEM I/I3MCHCHI/II71, YMCEHUC [OCJIaTb 000CHOBAHHBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (1)8.KTOB U HUMCIOIHUXCA MJAaHHBIX C MCJIbKHO TIOJTYUYCHHUA
AOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHMS UL peIICHUS
HpO6J'IeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAaHUEC NCHHOCTHU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBIIATH MPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIbHOCTD NHAUBHUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh U CIIOCOOHOCTb K HEMPEPHIBHOMY OOpa30BAaHUI0 M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHMOJIOTMM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS yueOHOro rnpeaMera «buosjorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex1peMeTHbIE) OOLIEHAYYHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYyYHOUM KapTUHBI MUpa
U crienn(rKy METO 0B MO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (HakT, MPUHIIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, S3KCIIEPUMEHT U JPYrux), YHUBEpCAJIbHBIE
yueOHble JIeHCcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YJaromIuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCLHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHblEe YyueOHbIE IEMCTBUS B TMO3HABATEIbHOU U
COLIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOCHUS MPOTPaMMBbl CPEIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OByajieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:
1) 0a3oBLIe JOorn4YecKue AeiicTBHU:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJIM3MpPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONb30BaTh TP OCBOCHUHM 3HAHWUH MNPHEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIMU, OO0O0OIIEeHUs), PACKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIICIATh UX XapaKTePHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH MTOHITHSMHU ),

ONpCAC/IATh LCIIU ACATCIBHOCTH, 3aJaBasd IMapaMETPbl U KPHUTCPUHM HX JOCTHXKCHUA,
COOTHOCHTDH PE3YIIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMHU LCIISIMUA

WCIOJIb30BAaTh OMOJIOTUYECKUE TOHATUSA JUIsI OOBSICHEHHS (DAKTOB M SIBICHUN KUBOM
MIPUPOJIBI;

CTPOUTL JIOTHUYCCKUEC PaACCYXKIACHUA (I/IH)IYKTI/IBHLIG, ACAYKTHBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMAaTPpUBACMBIX SABJICHUAX, q)OpMy.TII/IpOBaTL
BBIBOJbBI U 3aKJIIFOUYCHU A,

NPUMCHATE CXECMHO-MOACIIBHBIC CPCACTBA AJId NMPCACTABJICHUSA CYIICCTBCHHBIX CBS3EH U
OTHOIIICHUM B HN3y4aCMbIX OMOJIOTHYECKUX O6LCKTaX, a TaKiXc< HpOTI/IBope‘{I/Iﬁ pa3Horo ponaa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(I)OpMaLII/IOHHLIX HCTOYHHKAX,

pa3pa6aTLIBaTB IUIaH  pCHICHUMA Hp06HCMBI C y‘-IéTOM aHajiy3a  HMCIOIIUXCA
MaTCpHUaJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJILTATOB LCJIAM,
OLCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOrO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;

PasBUBATh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHA )KU3HCHHBIX HpO6JI€M.

2) 0a30BbIe HCCIEeI0BATEIbLCKHE IeHCTBHA:

BJIaJIETh HABBIKAMH Y4€OHO-UCCIIEI0OBATEIbCKOM U TPOCKTHOM JESATEIHHOCTH, HaBBIKAMHU
paspeleHus npodieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIIbBHOMY IOUCKY METOJOB
pelieHus MPaKTUUECKHUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHMUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI ACATCIIBHOCTH IO IMOJYYCHUIO HOBOTO 3HAHUA, €TO
HUHTCpIpCTALUN, npeo6pa3013aHmo U IMPUMCHCHHUIO B y‘-I€6HI)IX CUTyaludaXx, B TOM 4YHUCIIC IIPpH
CO3JJaHNHN y‘IC6HBIX N COUAJIBHBIX ITPOCKTOB;

(hopmMupOBaTh HAYYHBIM TUIT MBIIUJICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSAMH U METOJaMU;

CTaBUTHh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4ll B 0OpPa30BATEIbHOW IEATEIHLHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/ayy, BbIJIBUTATh
runore’y e€ pelieHus, HaxOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH,

3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AHAIIM3UPOBATE IIOJYYCHHBIC B XOA€ PCHICHUA 3aJadyud pPE3yiabTaTbl, KPpUTHUYCCKHU
OLCHUBATHh UX JOCTOBCPHOCTH, IIPOTHOSUPOBATH N3MCHCHHUEC B HOBBIX YCIIOBUAX;

JaBaTb OICHKY HOBBIM CUTyalllsM, OLICHHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYILIECTBIISITh LI€JICHANPABICHHBIN MOKUCK IMEpeHoca CPENCTB U CIOCOOOB AEWUCTBUS B
poQecCHOHANBHYIO CPEey;

YMETH IICPCHOCUTD 3HaHUA B INO3HAaBAaTCIIbHYIO n MMPaKTUICCKYIO obnactu
KU3HCOACATCIIbHOCTH,

YMETb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX IIPECAMCETHBIX O6J'IaCTCI‘/'I;

BbIABUI'aTb HOBBLIC HACHU, IpPCAjIaraTb OPUI'MHAJIbHBIC IIOAXOJAbl W PCHICHUSA, CTABUTH
HpO6J’IeMH " 3a71a4u, JOIMYCKAOMINUEC AJIbTCPHATUBHBIC PCUICHU .

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX MH(popMauu (Tekcre yueOHOTo nocoodus,
Hay4YHO-TIONYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIOBapsIX U CIPaBOYHHKAX, KOMIIBbIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBaThb MH(POPMALMUIO Pa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTH;

q)OpMyJ'II/IpOBaTB 3apoCbl U MNPUMCHATH PA3JIMYHBIC MCTOIAbI IPU IOUCKE H OT60pC
OMOJIOTHYECKOI I/IH(I)OpMaI_II/II/I, HGOGXOI[HMOﬁ JJIs BBITIOJTHCHU A y‘IC6HBIX 3aaa4,

HpI/IO6peTaTL OIIBIT HMCIIOJIb30BAHUA I/IH(I)OpMaI_II/IOHHO—I(OMMYHI/IKaTI/IBHLIX TCXHOHOFHfI,
COBCPHICHCTBOBATH KYJbLTYPY aKTUBHOI'O MCIIOJIB30BaHUSA PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;,



CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTaBICHUS OUOJIOTHYECKOM
nHpopManuu (cxeMbl, rpaduKu, TuarpaMMbl, TaOIHIIbI, PUCYHKU U IPYTOE);

WCIOJb30BaTh HAyYHBIH S3bIK B KAueCTBE CPEACTBA IpH paboTe ¢ OHOJOTMYCCKOM
I/IH(i)OpMaI_[I/Ief/’IZ IMPUMCHATH XUMHWYCCKUC, (I)I/I3I/I‘-IeCKI/Ie U MaT€éMaTH4YCCKHUC 3HAKU U CHUMBOJIbI,
dopmynel, abOpeBHaTypy, HOMEHKJIATYpPy, WCIOIB30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-
CHMBOJIMUECKUE CPECTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHM pAClO3HAaBaHWs W 3alIUTHl WHPOpPManuu, HHOOPMAIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€liCTBUSIMHU:
1) o0menmne:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BCceX cepax >KM3HU, aKTUBHO y4acCTBOBATh B JHAJIOre
WIM JUCKYCCHUHU TIO CYHIECTBY OOCYKJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAaTh
CYXJEHHUS OTHOCUTEIIbHO BBINOJHEHMsI Npe/ylaraeMod 3aJayd, Y4YUTHIBATh HMHTEPECHl MU
COTJIACOBAHHOCTD MO3UIUHI JAPYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHHS, NOHMMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYyalluid, yMETh CMSTYaTh KOHMIUKTHI 1
BECTHU MIEPETOBOPHI;

BIIAJIETh Pa3JIMYHBIMH CIlOCOOAMU OOILEHUS U B3aUMOJCWUCTBHUSA, TOHUMAaTh HaMepeHUs
JPYTUX JII0JIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU (popme

(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasl JeATeJIbHOCTD:
MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHJIMBHIYATbHOW PabOThI MpU
pelIeHUH OMOJIOTUYeCKOr TpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUS TPYIITIOBBIX

(dhopM B3aUMOJICHCTBUS MPU peLICHUH yueOHOM 3a/1auu;

BLI6I/IpaTB TEMAaTUKy U MCTOAbl COBMCCTHBIX HeﬁCTBHfI C y‘IéTOM O6H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH KaXKJOro 4JeHa KOJIJICKTHUBA,

IIpUHUMATb LCJIA COBMECTHOM ACATCIIbHOCTHU, OPraHU30BbLIBATbL MW KOOPAUWHHUPOBATH
JeicTBUSA MO €€ AOCTKEHHIO: COCTaBIISATh ILIaH ﬂeﬁCTBHﬁ, pacapeacisite pojin C y‘léTOM

MHEHUM Y4aCTHHKOB, 06CY)KI[aTB PE3yJIbTaThl COBMECTHOM pa6OTBI;

OILICHUBATh KaueCTBO CBOETO BKJIAJA U KaXJI0TO YUaCTHHKA KOMaHbl B OOIIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC ITPOCKTBI, OLICHUBATH WACU C TMO3UMIHWHU HOBHU3HBI, OPUTHHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTHU;

OCYIICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
MPpOsABJIATE TBOPYCCTBO U B006pa)KCHI/IC, OBITH MHUIMAaTHUBHBIM.

OBiaieHNe YHUBEPCATbHBIMU PeryJsiTHBHbIMH J1eHCTBUAMU:

1) camoopranusanus:



KCIIOJIB30BaTh OHOJIOTMYECKHE 3HAHUS JJIs1 BBIABJICHUSA HpO6JICM H UX pCHICHUA B
KHU3HCHHBIX U y‘-I€6HbIX CUTyalluAIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX
JNEUCTBUSIX U MOCTYNKaxX MO OTHOILIECHHUIO K JKMBOM MPUPOJE, CBOEMY 3J0POBBIO M 370POBBIO
OKPYXAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBJISITh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U

JKU3HCHHBIX CUTYyallHAX,

CaMOCTOSITEJIBHO COCTABIIATh IUIaH PELICHUs IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3SPYAUIMH B pa3HbIX
o0JacTsX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTHb KOPPEKTHUBBEI B ACATCIBHOCTb, OLICHHUBATH
COOTBCTCTBUEC PEIYIIBTATOB LECIISAM;

BJI1aJC€Th HaBbIKaMH IM03HaBaTEIILHOM pe(l)HeKCI/II/I KaK OCO3HaHHs COBEpIIACMBbIX ,I[CI>'ICTBI/II>'I
1 MBICJIIMTCJIIBHBIX IIPOLECCOB, UX PE3YIILTATOB U OCHOBaHI/If/'I, HUCIIOJIB30BaATb HpI/IéMBI pe(i)J'ICKCI/II/I
IJI1 OICHKH CUTyalluu, BBI60pa BCPHOI'0O PCIICHMU,

YMETh OUCHUBATh PUCKHU U CBOCBPEMCHHO IIPUHUMATh PCUHICHUA 110 UX CHUIKCHUIO,

NMPpUHUMATL MOTHBBI U apTYMCHTBI APYI'UX IMPU aHAJIN3C PE3YIIbTATOB ACATCIIBHOCTH,

3) npuHsiTHe ce0sl U APYTHUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX [IPU aHAIU3€ Pe3yIbTaTOB ACSTEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OUINOKY;

pa3BUBaTh CIIOCOOHOCTh TIOHUMATh MUD C MMO3UIUU APYTOro 4CJIOBCKaA.

HPEAMETHBIE PE3YJIBTATDBI



[IpenmetHbie pe3ynabTarel 0ocBoeHHs nporpammbl COO 1o 6uosioruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st ydeOHoro npeamera «bHonorusy HaydHble 3HAHHS, YMEHUS U
CrocoOBbI JNEUCTBUAN 10 OCBOEHHIO, HUHTEPIPETALNH
1 IpeoOpa30BaHUI0 3HAHUMN, BU/IBI IEITETLHOCTH IO MOJIYYSCHHIO HOBOTO 3HAHUS M IPUMEHEHHUIO
3HAHUW B Pa3jIMUHBIX YYEOHBIX CUTYyallUsAX, a TAKKE B PEAIbHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMme mpeaMeTHBIE pe3yibTaThl MPEICTABICHBI MO T0JaM
oOyUeHUsI.

[IpenmerHbpie  pe3ynpTaThl OCBOE€HMsI yueOHoro mpenmera «buonorus» ¢ 10
Kaacce N0IKHBI OTPAKaTh:

c(OPMHUPOBAHHOCTh 3HAHWK O MECTE M POJIM OMOJIOTMHM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKA JJIsl PEIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJIEpKaHNe OMOJIOTHYECKUX TEPMUHOB U MOHITHUMN: )KU3Hb, KJIETKa,
opranusM, Mera0oysu3M (0OMEH BENIECTB H  TPEBpallleHHe JSHEPruH), TOMEeoCcTa3
(camoperynsius), YpOBHEBas OpraHU3alMs KUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE
(perpoIyKIHs ), HACJISICTBEHHOCTh, H3MEHYHBOCTE, POCT U Pa3BUTHE;

YMEHHE Hu3Jlaratb OMOJIOTMYECKHE TeOopuu (KJIETOYHAs, XpOMOCOMHas, MYTal[MOHHAs,
LEHTpalbHAsl J0orMa MoJeKyisipHor Ouosiorun), 3akoHbl (I'. Mennmens, T.Moprana, H.
. BaBunoBa) u yueHus (0 HEHTpax MHOT000pa3us U MPOUCXOKIACHUS KYIbTYPHBIX pacTeHui H.
W. BaBuiioBa), onpeaensaTh IPaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHUEC BJIaJACTh MECTOAAMU HAYYHOI'O ITO3HAHHS B OMOJIOTHH: H&6J'IIOI[CHI/IC N OIIMCAaHUC
KHUBBIX CHCTEM, IIPOLECCOB U HBHGHI/Iﬁ, opraHu3alnvss W IPOBCIACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMIXCHHUEC THUIIOTE3bI, BLIABJICHHE 3aBUCHUMOCTU MECXKAY HUCCICAYEMBIMU
BCJIMYNHaAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOH?ITPIf/i,
TeopI/Iﬁ 1 3aKOHOB, YMCHHUCEC JI€JIaTh BBIBO/JIbI HA OCHOBAHHWHU IIOJTYUCHHBIX PE3YIIbTATOB,

YMEHHUE BBLICIATH CYIIECTBEHHBIC NMPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U JYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH IPOIIECCOB: 0OMEHA BEIIECTB U
MPEBpAIlEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOIOTBOPEHUS, PAa3MHOKCHUS, HHIUBUIYaTbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMCHHC IMPUMCHATH IIOJTYUYCHHBIC 3HAHUA IUIA O0OBSCHEHHST OMOJOTHYECKUX IMponecCoB U
HBHGHHﬁ, U IPUHATHS ITPAKTHYCCKHUX peH_IeHI/Iﬁ B IOBCEIHEBHOM KU3HHM C 1IEIbIO oOecrneyeHus
0€30IIaCHOCTH  CBOETO 3A0pPOBbA MU 3J0POBBA  OKPYXKAOMIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/IH HOPM
I'paMOTHOI'O IMOBCACHUS B Oprma}omeﬁ HpHpOI[HOfI cpeac, IOHHUMAHUC HCO6XO,I[I/IMOCTI/I
HCIIOJIB30BaHHUA I[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OMOJOTHMH W OHMOTEXHOJIOTUH I paiiOHAJIbBHOT'O
IpUPOAOIIOTIb30BAHU,

YMCHHE DpeIIaTb 3JICMCHTAPHBIC TCHCTUYCCKHE 3ala4u Ha MOHO- U I[I/IFI/I6pI/I,I[HO€‘
CKpCUIMBAHHUEC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIATH CXCMBbI MOHOFI/I6pI/I,I[HOFO CKpCHINBaHUA
U TIpEACKa3aHus HACJICJOBaHUS ITPU3HAKOB Y OPraHu3MOB;

YMEHHE BBITIOJIHATH JIAOOPATOPHBIE U MpaKTHYeCKHe paboThl, COONOAATh MpaBUa MPH
paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATh WH(POPMAIUIO OHOJIOTHYECKOTO
COJIep>KaHus, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOW MH(OpMAIMH, HAYYHO-TIOMYSPHBIE MaTEePHUalbl), STHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;



YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMAIMI0O M3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIIOJIBb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpeameTrHsie  pe3ynapTaThl  OCBOCHHS yueOHoro mpeamera «buomorus» ¢ 11
Kjlacce JTOJKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECTE M POJIM OMOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS], O BKJIA/I€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIs pEIIeHMs] )KU3HEHHBIX 3a/1ay;

YMEHHE pPACKpPBIBATh COJCPKAHHE OWOJIOTUYECKUX TEPMUHOB W TOHSATHH: BUJ,
NONyJsiusi,  TeHo(OoHA,  SBOJIOLMUS,  JBWXKYIIME  Cuibl  ((akTopel)  SBOJIOLUH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHHUE, IKOJIOTHYECKHE (PAKTOPHI, HKOCHUCTEMA,
MPOJYIIEHTBI, KOHCYMEHTBI, PEAYIEHTHI, IIeNd THUTAHHUS, OKOJOTHYECKas IHUPaMHJIA,
ouoreorieHo3, buochepa;

yMEHHE Wu3Jarate Ouosiornyeckue Teopuu (dBosonmoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasi TEOpHUsl ABOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxojicrsa K.
M. bspa, yepenoBaHus INIaBHBIX HampasieHU U myted sBosronun A. H. CeBeprioBa, yueHus o
ouocdepe B. 1. BepHazackoro), onpenenars rpaHULbl UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMCHHUC BJIaJACTh ME€TOAAMU HAYYHOI'O ITO3HAHHS B OMOJIOTHH: H&6J'IIOI[CHI/IC N OIIMCAaHUC
KHUBBIX CHCTEM, IIPOLECCOB U HBJ'IGHI/Iﬁ, opraHu3alnvss MW IPOBCIACHUC OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABMIXCHHUE THUIIOTE3bI, BLBIABICHHE 3aBUCHUMOCTU MEXKAY HUCCICAYEMBIMU
BCJIMYNHaAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHUC JICJIaTh BBIBOJIbI HA OCHOBAHUWHU IOJYUCHHBIX PE3YIbTATOB,

YMEHHUE BBIICNATh CYINICCTBEHHBIC IPH3HAKH CTPOCHUS OHMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TOIYJISIHHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTCOIICHO30B U IKOCHCTEM,
O0COOCGHHOCTH  TPOIECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, E€CTECTBEHHOTO  0OTOOpA,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCUCTBHS KOJIOTHMYECKHX (aKTOPOB Ha
OpraHu3MBI, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B IKOCHCTEMAX, aHTPOIIOTCHHBIX H3MEHEHHI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHUOTCOXMMHUYECKUX ITUKIOB B
ounocdepe;

YMCHHC IMPUMCHATH IIOJTYUYCHHBIC 3HAHUA UIA O0OBSCHEHHST OMOJOTHYECKUX MponecCoB U
HBHGHHﬁ, JUIA IPUHATUS ITPAKTHYCCKHUX peH_IeHI/Iﬁ B IOBCEIHEBHOM KU3HHM C 1IEIbIO oOecrneyeHus
0€30IIaCHOCTH CBOETO 340pOBbd M 3I0POBbA OKPYXKAIOIMIUX HIOHCﬁ, CO6J'II-O,I(€HI/I$I HOPM
IrpaMOTHOI'O0 TIIOBCACHHUSA B OKp}I)KaI-OH_[eﬁ HpHpOILHOfI cpeac, NOHUMAHHC HeO6XOI[I/IMOCTI/I
HCIIOJIb30BAaHUA JOCTHKEHUI COBpeMeHHOﬁ ounoJoruu JJIsL pallnoHaJIBHOI'O
IpUPOAOIIOTIb30BAHN,

YMCHHEC PCUIATh J3JICMCHTAPHBIC OHOJIOTUYCCKHE 3alauu, COCTaBJIATbL CXEMbI NIEPCHOCA
BCIICCTB U SHCPI'vU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHE BBITIOJHATH JIAOOPATOPHBIE U MpaKTHYeCKHe paboThl, COOMIOAATh MpaBUiia PU
paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYJOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh U HMHTEPHPETHPOBaTh MH(OpMAIMIO OHOJIOrMYECKOro
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil uMH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), paccMaTpuBaTh TIJI0OANbHBIC



HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UILUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas
Ouonormyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN ammapar OUOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

Ne HaunmeHnoBaHue pa3zienoB ¥ TEM MPOrpaMMbl ’ KonmuectBo wacos ‘ OnexrponHsie (1(poBbIe) 00pa3oBaTEIbHbIC

n/n Bceero||[KonTponbhbie| [TpakTuueckue pecypeel

paboTsl paboThI

1 |Bronorns xax nayka I 2 | [ 0.5 |BuGmoTexa IIOK https://m.edsoo.ru/7f41¢292
‘2 H}KHBHe CUCTEMBI M UX OpTraHu3alus H 1 || || HEI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41c292
‘3 HXHMquCKHﬁ COCTaB M CTPOEHHUE KIIETKH H 8 || 0,5 || 1 HEI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41c292
‘4 H}KmHe)Jes{TeanOCTL KJIETKH H 6 || || HEI/I6J‘II/IOTeKa OK https://m.edsoo.ru/7f41c292
‘5 HPazMHonceHHe Y MHIUBUyaTbHOE PAa3BUTHE OPraHU3MOB H 5 || 0,5 || 1 HEI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41c292
‘6 HHaCJ'Ie)ICTBeHHOCTI) 1 U3MEHYHBOCTHh OPTaHU3MOB H 8 || 1 || 1.5 HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41c292
‘7 HCGJ‘ICKHI/ISI opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU H 3 || || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7t41c292
‘8 HPesepBHoe BpeMs H 1 || || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41c292
(OBLIEE KOJJMYECTBO YACOB I10 TIPOTPAMME | 34 | 2 [ 4 I
11 KIIACC

No HaunmenoBanue pa3enoB U TEM IPOrPaMMbI ‘ KonuyecTBo yacoB ‘ DnekTpoHHbIe (I POBHIE) 00pa30BaTEIbHBIE
n/m Bceero|| Kontponsnsle |[Ipakthudyeckue PeECYpChI

paboThI padoThI

‘1 H9BOJ'IIOI_[I/IOHH35[ onosorus H 9 || 0,5 “ 1 “BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74
‘2 HBOSHI/IKHOBCHI/IG Y pa3BUTHE KU3HU Ha 3emiie || 9 || 0,5 “ 0.5 “BI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74
‘3 HOpFaHI/IBMH Y OKpy’Karowas cpena H 5 || 0,5 “ 1 “BI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41cc74
‘4 HCoo6meCTBa U DKOJIOTHYECKHUE CHUCTEMBI H 9 || 0,5 “ “BI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41cc74
‘5 HPesepBHoe BpeMs || 2 || H “BI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41cc74

OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 34 | 2 | 25 |




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KosmmuectBo yacos | [Hara DnexTpoHHbIe HU(POBBIE 00pPa30BaTEIBbHBIE PECYPCHI
i/ Bcero| Konrponsnsie || [Ipaktnaeckue || A3YICHAA
paboThl paboThl
1 |buonorus B cucreme Hayk 1 bubnuoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a
2 |[Metobl MO3HAHUS KUBOW TPUPOIBI. 1 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e6122
[IpaxTrueckas padora Ne 1
«Mcnonp30BaHNE PA3IMYHBIX METOJIOB
MIPY U3yICHUH OMOJIOTHICCKUX
00BEKTOBY
3 ||buonorudeckue cucTeMbl, IPOLECCH U 1 bubmuoreka L{OK https://m.edsoo.ru/863e6564
WX U3y9ICHHE
4 | XuMuuecKHil cocTaB KJIeTKU. Boaa u 1 bubnuoteka [{OK https://m.edsoo.ru/863e674¢
MUHEPAITLHBIE COJIN
‘5 HEGJ‘IKI/I. CocraB u cTpoeHue 0eiIKoB H 1 H H || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e6b72
6 ||®epMeHTH — OHOJIOTHYECKHE 1 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e6b72
KaranuzaTopsl. JlaboparopHas padoTa
No 1 «3yueHue kaTaauTUIECKON
aKTUBHOCTH ()epPMEHTOB (HA MpUMepe
aMUJIa3bl WM KaTaiasbl)»
‘7 HyrneBouH. JIunma et H 1 H “ || “BI/I6J‘II/IOTeKa OK https://m.edsoo.ru/863e6870 ‘
‘8 HHyKJIeHHOBLIe KHCIOThL. AT®D H 1 H 0,5 “ ” “BI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e6d5c ‘
9 |[McTopus u METObI U3yUEHUS KIIETKH. 1 bubmuoreka L{OK https://m.edsoo.ru/863e6e88
Knerounas teopust
‘10 HKJIeTKa KaK IIEJIOCTHAS )KMUBas CUCTEMA H 1 H “ || H ‘
11 ||CtpoeHue 3yKapuoTHYECKOM KIETKHU. 1 0.5 bubmuoreka [JOK
JlaboparopHas padota Ne 2 «3yueHue https://m.edsoo.ru/863e6{f0https://m.edsoo.ru/863e716¢
CTpOEHUS KJIETOK PACTeHUH, )KUBOTHBIX,
rpuOOB 1 OaKTEpUii 1O MUKPOCKOTIOM
Ha TOTOBBIX MUKpPOTIpENaparax u ux
OTIMICAaHUE
‘12 HO6MCH BEIIECTB WJIK METab0IM3M H 1 H H || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e766¢




Ne Tema ypoxka ‘ KosmmuectBo yacos | [Hara DnexTpoHHbIe HU(POBBIE 00pPa30BaTEIBbHBIE PECYPCHI
n/n Beero| Kontposbasie || [TpakTuueckue || A3y 1CHIA
paboThI paboThI
‘13 H@OTOCI/IHTCS. XeMocHuHTE3 H 1 H H || HEI/I6JII/IOTeKa HOK https://m.edsoo.ru/863e7c98
‘14 HBHepreTqucmﬁ oOMeH H 1 H H || HEI/I6JII/IOT€Ka HOK https://m.edsoo.ru/863e7aae
15 |PKuzHeHHbIN UK KIIETKH. [leneHue 1 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e7dc4
KieTku. Muto3. Jlaboparopnas pabota
Ne 3 «Habnromenne MuTo3a B KIIETKax
KOHYHKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenapaTax»
16 ||buocunTes 6enka. Peakuus matpuyHoro| 1 bubnuoreka L{OK https://m.edsoo.ru/863e796e
CHUHTE3a
‘17 HTpchnﬂum — OunocuHTe3 6enka H 1 H H || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e796e
18 ||HekneTounsie Gpopmbl :KU3HH — 1 bubmuoreka [{OK https://m.edsoo.ru/863e7540
BHPYCHI
19 ||®opMBbl pa3sMHOKEHHS OPTAHU3MOB 1 bubnuoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e
20 |[Meitos It o5 | [ [Br6motexa LIOK https:/m.edsoo.ru/863e7f4a
21 ||O6pazoBaHuE M pa3BUTHE TTOJIOBBIX 1 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e81b6
kJeTok. OMmio10TBOpEHUE.
JlaGopaTtopnas padora Ne 4 «3y4ueHue
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
‘22 HI/IHI[I/IBI/II[yaJ'II)HOC pa3BUTHE OpFaHI/ISMOBH 1 H “ || “BI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e8436
23 |['enernka — Hayka o 1 bubnuoreka LIOK https://m.edsoo.ru/863e86f2
HACJIEICTBEHHOCTH U U3MEHYMBOCTHU
24 ||3akOHOMEPHOCTH HACJIEIOBAHUS 1 bubmuoreka L{OK https://m.edsoo.ru/863e8878
pu3HaKoB. MoHOTHOpUIHOE
CKpeIllBaHHE
25 ||AuruOpugHoe cKperuBaHue. 3aKoH 1 bubmmoteka [{OK https://m.edsoo.ru/863e89a4
HE3aBHCHMOTO HACJICIOBAHHUSI
MIPU3HAKOB
‘26 HCLICHJ‘ICHHOC HACJIEIOBAHUE ITPU3HAKOB. H 1 H H 0.5 || HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e8c60




/o

Tema ypoka

KonnuectBo yacos

Bcero

KontponsHbie
paboThI

[IpakTrueckue
paboTsl

ara
A3YYEHUS

DnexTpoHHbIe HU(POBBIE 00pPa30BaTEIBbHBIE PECYPCHI

Jlaboparopuas padota Ne 5 «M3yueHue
pe3ynbTaTOB MOHOTUOPHUIHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ip030(hUITEI HAa TOTOBBIX
MHUKpOIIpernaparax

27

T'enetuka nona. Hacineqosanue
HpI/I3HaKOB, CIICIIJICHHBIX C ITOJIOM

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

28

NsmenuuBocts. HenaciencrsenHast
M3MEHYUBOCTh. JJaboparopHas pabota
No 6. M3yuenne MoauuKarimoHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUAIIMOHHOTO Psijia ¥ BapHAIIMOHHON
KpHBOW»

0.5

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

29

HacnencTBeHHast ©3MEHYHBOCTD.
JlabopaTtopHnas pabota Ne 7. «AHanu3
MYTaIi y Jp030(HIEI HA TOTOBBIX
MUKpOIIpernapaTaxy

0.5

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

130

‘FCHGTI/IKEI yeJJoBEKa

||Bu6maoTexa 1[OK https://m.edsoo.ru/863e8d78

31

PeseprubIit ypok. O6001IEHNE TIO TeMe
«HacnencTBeHHOCTh M HK3MEHYHBOCTD
OpPraHu3MOB»

32

‘CGJ’IGKHI/IH KaK HayKa U IMponecc

“BI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/863e9214

33

MeToasl ¥ JOCTHIKEHUS CENEKIINU
pacTEHUN U KUBOTHBIX

bubnuoreka LIOK https://m.edsoo.ru/863e9214

34

buoTtexnonorus kak OoTpaciib
IIpOU3BOACTBA

bubnuoreka LIOK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KJIACC

Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/o Beero| Kontponsasie || [paxtiueckue || 13YICHHS 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThI
1 | DBosronMs U METOBI €€ U3yUCHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/863ea20e
2 ||Mcropust pa3BUTHUs MIpeICTaBICHUN 00 IBOJIIOLINN 1 bubnuoreka [JOK
https://m.edsoo.ru/863e9570
3 |[Mukpo3BOIIIOIHS 1 bubnuotexa [JOK
https://m.edsoo.ru/863e9cle
4 |TomynAuus Kak dJI€MEHTapHasi €IMHHUIA BUIA U SBOJIFOIIAH. 1 0.5 bu6moreka [IOK
JlabopaTtopHnas pabota Ne 1 «CpaBHEHHE BUIOB TIO https://m.edsoo.ru/863e99c6
MOP(OJIOrHIeCKOMY KPUTEPUIOH»
5 |dBwxkymiue cuisl (3eMeHTapHble (aKTOPhI) IBOJIIOLUN 1 bubnuoreka [JOK
https://m.edsoo.ru/863e9da4
6 |[EcTecTBenHsbIit 0TOOD U ero GopMbI 1 bubnuorexa [JOK
https://m.edsoo.ru/863e9ed0
7  ||Pe3ymbpTaThl 2BOJIIOIMH: IPUCTIOCOOJICHHOCTh OPTaHU3MOB U 1 0.5 bubnuorexa [JOK
BH1000pazoBanue. Jlaboparopnas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOTO
Xapakrepa»
8 ||HampaBnenus v myT¥ MakpO3BOJIIOLUU 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9cle
‘9 HHCO6paTI/IMOCTb 3BOJIIOLUU “ 1 ” 0,5 “ H H
‘10 HI/ICTOpI/IH KU3HU Ha 3eMJIe U METO/Ibl €€ U3yYEHUs “ 1 || H H H
11 |'mnoTte3sl NpOMCXOXKAEHUS KU3HU HA 3emile 1 bubnuorexa [IOK
https://m.edsoo.ru/863ea5a6
12 ||Pa3zBuTHE XM3HU Ha 3eMJIE IO 3paM U NEPUOAAM 1 bubnuorexa [IOK
https://m.edsoo.ru/863eabbe
13 ||OcHOBHBIE 3Tallbl SBOJIIOLIMH PACTUTEIBHOTO U 5KUBOTHOTO 1 0.5 bubnuorexa [IOK




Ne Tema ypoxka KousmnuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Kontponbhsie || [Ipaktuueckue || A3Y4eHHs oOpa3oBaresbHbIE PECYPChI
paboTsl paboThI
mupa. [lpakrtudeckas padora Ne 1 «3yueHne uckomaeMpIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PAacTEHHUH 1 )KUBOTHBIX B KOJUICKIIHIX)
14 ||CoBpeMeHHas cucTeMa OpraHM4eCKOro Mupa 1 0,5 bubnuorexa [JOK
https://m.edsoo.ru/863ea48e
15 | DOBosromms yenoBeka (aHTPOTIOTEHE3) 1 bubnuorexa [JOK
https://m.edsoo.ru/863eac2c
16 ||IBmxymue cuiibl (pakTopsl) aHTPOTIOT€HE3A 1 bubnuoreka [JOK
https://m.edsoo.ru/863ead44
‘17 ‘OCHOBHI)Ie CTaJIM DBOJIIOLIMH YEIOBEKA H 1 ‘ H

18

UenoBeueckue packl M MPUPOIHBIE AN TAllMN YEIOBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2

19

Peseprubriit ypok. O600meHue no reMe «Bo3HUKHOBEHUE U
pa3BUTHE )KU3HU HA 3EMIIE»

0,5

‘20 bxonornﬂ KaK HayKa H 1 ‘ H
21 ||Cpenpl oOuTaHUS U SKOJIOTHYECKUE (DaKTOPhI 1 bubnuorexa [JOK
https://m.edsoo.ru/863eafec
22 ||AbuoTtnueckue daktopsl. JlabopaTopHas padora Ne 3. 1 0.5 bubnuorexa [JOK
«Mopdonornyeckue 0COOCHHOCTH PaCTCHUH M3 Pa3HBIX MECT https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas padora Ne 4. «BiusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEyca
23 |buotnueckue GakTopsl 1 bubnuoreka [JOK
https://m.edsoo.ru/863eb348
24 | DKOJIOTMYECKHE XapaKTepUCTUKU nomyssiiuu. [IpakTuueckas 1 0.5
pabota Ne 2 «[loacy€r MIOTHOCTH MOMYNALNNA Pa3HbIX BUOB
pacTeHu»
25 ||CoobmiecTBa OpraHu3MOB — OHOIIEHO3 1 bubnuoreka [JOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 1 bubmuoreka [JOK

https://m.edsoo.ru/863eb46a




Ne Tema ypoxka KousmnuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Kontponbhsie || [Ipaktuueckue || A3Y4eHHs oOpa3oBaresbHbIE PECYPChI
paboTsl paboThI
27 ||OCcHOBHBIC IOKA3ATECIN SKOCUCTEMEI. DKOJIOTMYCCKUE 1 bubnuoreka [IOK
nupamubl. CBoiicTBa skocucteM. Cykieccus https://m.edsoo.ru/863eb5fa
‘28 HHpI/IpOLIHI)IG 9KOCHUCTEMBI H 1 || H H H
‘29 HAHTpOHOFeHHI)Ie 9KOCHUCTEMBI H 1 ” 0,5 H H H
30 |buochepa — riobanpHast SKOCUCTEMA 3EMITH 1 bubnuotexa [JOK
https://m.edsoo.ru/863ebb5e
31 ||3aKOHOMEPHOCTH CYIIECTBOBaHUS Ouochepbl 1 bubnuotexa [JOK
https://m.edsoo.ru/863ebd16
‘32 quJ'IOBe'-IeCTBO B Onocdepe 3emun H 1 || H H H
33 ||CocyiecTBOBaHUE MPUPOJIbI U YETOBEUECTBA 1 bubnuotexa [JOK
https://m.edsoo.ru/863ebale
34 ||PezepBHbIil ypok. O606meHne TemMbl «CooOrecTsa u 1
HKOJIOTUIECKUE CHCTEMBD)
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 2.5 [




YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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