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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMU TEOPETUYECKYIO OCHOBY MJIA OIpPEAEIICHUS
MoAXoA0B K (OPMHUPOBAHUIO coOJepkaHUS Yy4deOHOro mpeamera «buUoOTOTHS» COCTABUIIU:
koHuentyanbubie nojoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU LENeH, COAEepKaHUs,
pe3yiabTaToB 00ydeHUs W TpeOOBaHMM K YPOBHIO IMOJTOTOBKH BBIITYCKHUKOB, TOJIOKEHHUS 00
O0IIUX TENSAX U MPUHIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPETHETO
obmrero oopazoBanus B Poccuiickoii denepaiuu, a TakKe MOJOKEHUS O criennpuke OUOI0THH,
e€ 3HAUYCHWM B TIO3HAHWU KUBOW MPUPOABI U OOECIICUEHHH CYIIECTBOBAHUS YEJIOBEUECKOTO
obmiectBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM, OMPEICICHBl OCHOBHBIC (DYHKIIMHU MPOTPAMMEBI
1o OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Aa€T NpeacTaBieHue o 1enstXx, 00 obuiei crpaTteruu o0ydeHus,
BOCIIUTAHUS M Pa3BUTHUS OOydYAIONIUXCS CpeAcTBaMH YydyeOHoro mnpeamera «buonorusy,
onpezensieT o0g3aTeNbHOE MPEIMETHOE COJEpKAHUE, €ro CTPYKTYpy, paclpeiesieHHe Io
paszenamM M TeMaM, PEKOMEHJyeMYIO MOCJIEI0BaTeIbHOCTh M3YYCHHUS y4eOHOTO Marepuana C
y4€TOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEILHOTO IMpOIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYalOIIUXCSl.

B nporpamMe mno OwonoruM Tak)Xe YUYHUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbBIM M TNPEIMETHBIM pe3yJbTaTaM o00y4deHUs B (HOPMUPOBAHHUU
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIbHOMN JESITEIbHOCTH/y4eOHBIX NEUCTBUI 00yUaIOUXCs 110
OCBOCHHUIO COJIEp KaHMsI OMOJIOrHYeCKOro 00pa30BaHusl.

B nporpamme mo 6uonoruu (10-11 xmaccel, 0a30BBI ypOBEHb) peaqnu30BaH IMPUHIIUI
NPEEeMCTBEHHOCTH B M3y4Y€HMHM Owuojorud, Onarogaps YemMy B HEW mpocMaTpuBaeTcs
HAIPaBJICHHOCTh HA Pa3BUTHE 3HAHUMN, CBS3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUSI, LIEHHOCTHBIX OpPHUEHTALUWA  JUYHOCTH, DKOJOTMYECKOTO  MBIIUICHHUS,
MPEACTAaBICHUNA O 370pOBOM oO0pa3e XU3HM MU OEpekKHbIM OTHOUICHHUEM K OKpYKaroIIeH
npupoaHoii cpeae. Iloaromy Hapsay ¢ m3ydeHHEM OOIIEOMOJOTMYECKMX TEOPHH, a TakKe
3HAHUHN O CTPOEHUU JKUBBIX CUCTEM Pa3HOIO pPaHra M CyIIHOCTU OCHOBHBIX MPOTEKAIOIINX B HUX
MPOLIECCOB B TMpOrpaMMe IO OWOJOTUU YACICHO BHUMAHUE HCIIONH30BAHUIO TOTYYECHHBIX
3HAHWU B MOBCEHEBHOMN KU3HM JIJIS PEUICHUS MPUKIATHBIX 337249, B TOM YHCIIe: MPOPUIAKTHKA
HACJICJICTBEHHBIX  3a00JI€BaHUN  YEJIOBEKa, MEAMKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHUS,
000CHOBaHMS KOJIOTHMUYECKH 11E€JIECO00PAa3HOTO MOBEICHUS B OKPYKAIOIIEH MPHUPOITHON Cperne,
aHajau3a BIUSHUS XO3AMCTBEHHOW JESTEIbHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOAHBIX H
HMCKYCCTBEHHBIX SKOCUCTEM. YCUJIEHUWE BHUMAHUS K MPHUKIAJHON HAMpaBIeHHOCTH Y4EOHOTO
npeamera «buonorus» NpOJUKTOBAHO HEOOXOAUMOCTHIO OOECIEUEHHUs YCIOBUN ISl PEIICHUS
OJIHOW M3 aKTyaJIbHBIX 3a7a4 IIKOJIBHOTO OUOJIOTHUYECKOTr0 00pa30BaHuUsl, KOTOpasi MPEAIoiIaraet
dbopmupoBaHue y OOyYarOIMUXCS CIOCOOHOCTH aJalTHPOBATHCS K M3MEHCHHSM JTUHAMUYHO
Pa3BUBAIOLIETOCS] COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHUs 3aHMMAaET BaxkHoe MecTto. OHa
oOecrnieurBaeT (pOopMHUpPOBaHUE Yy OOYYAIOIIUXCS NPEACTABICHUNA O HAYYHOM KapTHHE MHpA,



pacmupser 1 00001IaeT 3HaHUs O JKUBOU MPUPOJE, €€ OTIIMUUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3allyd W OHBOJIIOLUH, CO3AAaET YCIOBHUS [Js: MO3HAHUS 3aKOHOB >KMBOM MPUPOJIBI,
(bopmupoBaHusi (YHKIMOHAIBHOW TI'PaMOTHOCTH, HaBBIKOB 3J10pOBOro M Oe3omacHoro obpasa
KU3HU, SIKOJIOTMYECKOT0 MBIIIJIEHUS, IEHHOCTHOI'O OTHOIIEHHUS K )KMBOM MPUPOJIE U YETOBEKY.

bonbiioe 3HaueHue OWONIOTHS MMEET TaKXKe g pelleHUs BOCHUTATENbHBIX H
Pa3BUBAIOIIUX 3a7]a4 CPEIHETO O0IIero 00pa3oBaHus, couuanu3anuu odyyaromuxcs. M3ydenue
ounonoruu oOecreynBaeT yCIIOBUS TSt bopmupoBaHus UHTEJUIEKTYaIbHbIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HAaBBIKOB, ICTETUUYECKOW KYJIbTYPhI, CIIOCOOCTBYET
MHTErpaldd OWOJIOTMYECKUX 3HAHUU C MPEJCTAaBICHUSMU M3 JPYTHMX YYEOHBIX NPEIMETOB, B
YaCTHOCTH, (pu3uku, XuMuu u reorpaduu. HazBaHHbIe MOT0KEHUS O MPeIHA3HAYEHUH Y4eOHOTO
npeamera «buonorus» cocTaBWIM OCHOBY JJIi OMNpeAeNieHUus IMOAXOJO0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €0 COJIEPKaHMs, MPEICTaBICHHOr0 B IPOrpaMMe 1Mo OMOJIOTUH.

OT1b60p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
NO3UIUH KYJIbTYpOCOOOPA3HOTO MOAX0Aa, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECS JTOJKHBI
OCBOUTH 3HAHUA U YMEHHUS, 3HAYUMBbIC ISl (POPMUPOBAHMS OOIIEH KYJIbTYpPbI, OMpPEACNSIONINe
aJIeKBaTHOE IIOBEJICHHE YeJIOBeKa B OKPYXKAIOIIEW NPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM >KM3HU U MPAKTHYECKOU aesTenbHOCTH. Ocoboe MecTo B 3TOM cUCTeME 3HAaHUN
3aHMMAIOT JJEMEHTBhl COJIepKaHMs, KOTOpbIE CIYKaT OCHOBOM it  (OpMUPOBAHMS
NpE/CTaBICHUH O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa U IIEHHOCTHBIX
OpHUEHTAIUAX JINYHOCTH, CIIOCOOCTBYIOIMX 'YyMaHU3AIIUU OMOJIOTUYECKOT0 00pa30BaHMUs.

CtpykTypupoBaHUe CcOJEepKaHusd Y4eOHOro Marepuajlia B MporpaMme IO OHOJOTUU
OCYIIECTBJICHO C YYETOM MPHUOPUTETHOrO 3HAYEHUS 3HAHUN 00 OTIUYUTENIBHBIX OCOOEHHOCTSAX
KUBOM TPUPOIBI, O €€ ypOBHEBOM OpraHM3allid MU SBOJIONMH. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro mpenMera «buosorus» BbIIENEHBI CIACAYIOMIUE COEpKATEeIbHbIC JIMHUU:
«buonorus kak Hayka. MeToabl HAy4YHOTO MO3HaHUs», «KileTka kak Ouosioruueckas CUCTEMAY,
«OpranusM Kak Ouonoruyeckas cucrema», «CucreMa U MHOTOOOpa3ue OpPraHUuYeCKOrO MHUPay,
«OBOIIOIHS )KUBOM MPUPOIBI», « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

Lenp uzyuyenus: yuyebHoro mnpenmera «buonorusi» Ha 0a30BOM YpPOBHE — OBJIaJICHHE
OOy4aloUIMMHCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHONW OpraHMU3allMi J>KUBBIX CHUCTEM
pa3HOro paHra v NpuoOpeTeHrne YMEHHUM UCTOIb30BaTh 3TH 3HAHUS JIJISl TPAMOTHBIX JIE€UCTBUH B
OTHOILIEHUHU OOBEKTOB KMUBOM MPUPOABI U PELICHUS PA3IUUHbIX KU3HEHHBIX IPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE
00€eCIeunBaeTCsl PEIICHUEM CIIEYIOIIMX 3a/1au:

OCBOCHHE OOYYalOIIMMHUCA CHUCTEMBI 3HAaHUN O OHOJOTMYECKUX TEOPHSX, YUECHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpaBHJaX, CIYXallUX OCHOBOU i (popMHpOBaHMS
IIPEICTABICHU O ECTECTBEHHO-HAyYHOM KapTHMHE MHpa, O METOJaX HAy4YHOI'O ITO3HAHUS,
CTPOCHHMH, MHOT000pa3uu U OCOOEHHOCTSX JKMBBIX CHUCTEM pa3HOTO YPOBHS OpraHHU3alliH,
BBIIAIOIINXCSA OTKPBITHSX U COBPEMEHHBIX UCCIIEAOBAHUIX B OMOJIOTHH;



dbopMmupoBaHue y OOydYarONIUXCSl IO3HABATENIbHBIX, WHTEIJICKTYallbHbIX U TBOPYECKUX
CIIOCOOHOCTEN B MPOLIECCE aHAIM3a JaHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAYUYHBIX B3IJISOB,
uJel U MOJX00B K U3YUCHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3allly;

CTaHOBJIEHHE Yy OOydammuxcs oOmeld KylabTypbl, (PYHKIIMOHAJIBbHOM TI'PaMOTHOCTH,
pa3BUTHE YMCHHIH OOBSICHATH W OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpA >KUBOW IPUPOJBI Ha
OCHOBAaHWHW 3HAHUH U OIBITA, MOJTYYEHHBIX MMPU U3YICHUH OUOJIOTHH;

dbopmupoBaHue y OOydYalOIIMXCS YMEHUM WIUIIOCTPUPOBATh 3HAYCHUE OUOJOTUYECKUX
3HAHWA B TPAKTUYECKOH JESITCIHHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOECXKJAEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIOBEKOM JKHUBOWU MPHUPOJIHI,
HEO0OXOJUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS] STUYECKUX HOPM TIPU MPOBEICHUU
OMOJOTHYECKUX MCCIICTOBAHUIT;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWU JJISI TOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJbTYPBI, JUIsl (POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NPUMCHCHUE TPUOOPETEHHBIX 3HAHWW W YMEHUW B IOBCEIHCBHOW JXU3HHM JIJISI OIICHKU
MOCJICJICTBUN CBOEH JESATENIbHOCTH 1O OTHOIICHHUIO K OKpY’Karolled cpejae, COOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHUE U COOJIOJICHUE MEP MPOPUIAKTUKN 3a00JIeBaHUIA.

B cucreme cpennero oOuiero oopazoBanusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
ABIIAETCS 00s13aTeIbHBIM Y4E€OHBIM MPEAMETOM, BXOISAIIMM B COCTaB MPEAMETHOM 00JacTh
«EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlist u3ydenusi 6uonorud Ha 6a30BOM ypOBHE CPEIHEro oOIIero oOpa3oBaHUsI OTBOAUTCS
68 gacon: B 10 kiacce — 34 gaca (1 gac B Hemento), B 11 kinacce — 34 gaca (1 yac B Heemo).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U JAPYTUMU
€CTEeCTBEHHBIMU HayKamu, (uiocoduelt, »TUKON, 3cTeTUKONM u mpaBoMm. Ponbs Ouonoruum B
(dhopMUpOBaHUU COBPEMEHHOUN HAy4YHOU KapTUHBI Mupa. Cucrema OMOJIOrMYeCKUX HAYK.

MeTopl TO3HAHUS KUBOUM MPUPOABI (HAOIOACHUE, SKCIIEPUMEHT, ONMCaHUEe, U3MEPEHHE,
KJaccuduKaius, MoJIeTMpOBaHue, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMoHCcTpanum:

IToptpersl: Y. lapsun, I'. Mennens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

[Ipaktudeckass pa6ora Ne 1. «Mcmonp3oBaHWE pa3IMYHBIX METOJOB MPU HU3YUYCHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Kupbie cucteMbl (OMOCHCTEMBI) KaK TMpeaMeT u3ydeHus Ouosioruu. OTInuue >KUBBIX
CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OmocucteM U WX pa3HooOpasue. YPOBHM OpraHu3allH OHOCHCTEM:
MOJICKYJISIDHBIM,  KJI€TOYHBIA, TKAHEBbIM, OpPraHU3MEHHBIMA,  IOMYJSIIHOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHIECKUI ), OnOChHEPHBIH.

JdeMoHcTpanum:

Tabmuuer 1 cxembl: «OCHOBHBIE TPU3HAKUA JKU3HU», «YPOBHU OpPraHU3AIMU >KHUBOM
MIPUPOJIBI».

O6opynoBanue: Mojenb Mojekyisl JTHK.

Tema 3. XumMmnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMHYECKUA  COCTaB  KJIETKH. XUMHYECKUE  DBJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JeMEHTHl. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIUM BOABl MU MHUHEpPANIbHBIX BellecTB B kieTke. [logaepkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTrpoeHne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. HezameHnnmMblie
W 3aMEHHMMBIE AMHUHOKHCIOThI. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TE€pBUYHAS, BTOPUYHAS, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE
cBolicTBa OeNKkoB. bronornueckue GyHKIIMN OSIKOB.

depmeHTHl — OMonornyeckue katanmmzaTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIN IEHTD,
cyoctpatHas cnemubuyuHocTh. Kodepmentsl. Burtamunpl. Ommmuns (QepMeHTOB  OT
HEOPraHUYECKUX KaTalu3aTOPOB.



VYreBoabl: MOHOCaXapu/ibl (TJIFOKO3a, pub03a U e30KCupud03a), qucaxapuasl (caxaposa,
JaKTo3a) M mojucaxapuibl (Kpaxmas, TIJIMKOTeH, LeJUTo03a). buonoruueckue QyHKIUU
YTJIEBOJIOB.

Jlununael: Tpurnuuepuasl, Qochomunuasl, crepouasl. ['uapodunbHO-rUAPOGHOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OCJIKOB U JIUIIHJIOB KaK
HWCTOYHHUKOB SHEPTUMU.

Hyxnennossie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEUHOBBIX KHCIIOT.
Crpoenne u ¢pynkuuu JHK. Ctpoenune u pynkuumn PHK. Buast PHK. AT®: ctpoenue u
byHKUIUU.

[uronorua — Hayka o kietke. KnetouHas teopust — nmpumep B3aUMOJEHCTBUS HUIEU U
(hakTOB B HAYYHOM MO3HAHUU. METO/IbI U3YyUCHHUS KIIETKH.

Krnerka kak menoctHas xuBasi cuctema. OO1iue Npu3Haky KIETOK: 3aMKHYTasi Hapy>KHasl
MeMOpana, mosnekynbl JIHK kak reHeTnueckuii anmapar, cuicTeMa CUHTe3a Oenka.

Tunsl KIETOK: »yKapuOTHYeCKass M MpokapuoTthyeckas. (OcOOEHHOCTH CTPOCHHUS
npokapuoTHueckoil kietku. Kretounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOM
kJeTk. OCHOBHBIE OTJIMYMS PACTUTEIILHOM, )KUBOTHOW M TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAS CTCHKA, TJIMKOKAJIUKC, WX (PYyHKIIMH.
[lnazmatuyeckas memOpana, e€ cBoiicTBa M ¢yHkuuu. [luronnazma u e€ opraHoOHIBI.
OpnomemOpannbie  opranouasl  kinerku:  OIIC, ammapar  [onbaxu,  JIM30COMBI.
[lonyaBTOHOMHBIE  OpraHOMABl  KJIETKU: MHUTOXOHApPUM, TuiacTuAbl. [IpoucxoxaeHue
MUTOXOHApPUN U Tutactul. Buasl minactun. HememMOpaHHble OpraHouabl KIETKH: pUOOCOMBI,
KJIETOYHBIM UEHTpP, LEHTPUOIU, PECHUYKH, JKTYyTUKH. @DOYHKIUM OPraHOHUJIOB KIIETKH.
Bxirouenust.

Snpo — perynsatopHsliii ieHTp KiaeTku. CTpoeHue siapa: sjaepHas 000JI04Ka, Kapruoruiazma,
XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. neiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJIEMEHTOB B HEXKUBOW  IIPUPOAE»,
«PacmpenienieHrne XUMHUYECKHUX SJIEMEHTOB B JKHBOU MIPUPOIEN.

Tabmuuer 1 cxemsl: «l[lepumomuueckas Tabauia XUMUYECKUX DIIEMEHTOB», «CTpoeHue
MOJICKYJBI  BOnbI», «buocunTes Oenmka», «CTpoeHne MoOJeKymbl Oenkay, «CTtpoeHue
dbepmentay, «Hyxkmemnoswsie kucnorel. JIHK», «Ctpoenme momekyimbsr AT®y», «Ctpoenme
AYKApUOTUYECKOU KIETKH», «CTpPOCHHE JKUBOTHOW KJIETKH», «CTpPOCHHE pacTUTEIbHOU
KIIeTKn», «CTpoeHuEe MPOKAPUOTUUECKON KIeTKn», «CTpoeHue siapa KIETKW», «YTJIEBOIbI»,
«JIummaery.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHUE IS TMPOBEIACHUS HAOIIOJCHUN,
U3MEPEHUM, SKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX, KUBOTHBIX U OaKTEpHUAIbHBIX
KJIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnast padota Ne 1. «3yueHue KaTaJUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
puMepe aMUJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnasi pab6ora Ne 2. «M3ydeHue CTpOEHHUS KIETOK PACTCHHM, >XUBOTHBIX H
OakTepuil MojJi MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX ONMUCAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6Men BemiecTB, WM MeTaboau3M. Accumuisiuus (TUTaCTUYECKUl 0oOMeH) U
JTUCCUMIIISIIUS (PHEPreTUYecKuii oOMEH) — JBE CTOPOHBI €JIMHOTO Mpoliecca MeTadoIu3Ma.
Posb 3aKk0HOB cCOXpaHEHUS BEIIECTB U DHEPTUHU B TIOHUMAaHUK METa00IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIM U rerepoTpodHbiif. Ponb depmMeHTOB B 0OMeEHe
BEIIECTB M MPEBPAIICHUU YHEPTUH B KIIETKE.

®dotocunte3. CperoBas W TemMHOBass (a3pl ¢doTocuHTe3a. Peakuuu ¢oTocuHTE3A.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHHE (OTOCHMHTE3a I KM3HM Ha 3emie. BnusHue
YCJIOBHM cpejibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIECHUS €TI0 MPOIYKTUBHOCTH y KYJIBTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaU€HWE XEMOCHHTEe3a IS JKU3HHU Ha
3emuie.

OHepretuueckuii oOMeH B  KieTke. PaciieruieHne  BEHIECTB, BbIICIICHUE |
aKKyMYJIMPOBAaHHUE YHEPTUU B KJIETKE. DTalbl IHEpreTudeckoro oomena. ['nukonus. bpoxenue
u ero Buabl. KHCIOpPOIHOE OKHCIEHHE, WM KIETOYHOE JbIxaHue. OKHUCIUTENbHOE
dbochopunupoBanue. G PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuanoro cuHre3a. I'enermueckas wuHpopmamus wu JHK. Peammzarus
reHeTHYeCcKoW mH(popManuu B KJIETKe. | eHETUYECKUM KOJI M €ro CBOMCTBA. TpaHCKPHUITIHS —
MarpuuHbiii cuHTe3 PHK. Tpancnsuus — 6uocunre3 6enka. Dtansl TpaHcasaiuu. KoaupoBanue
aMUHOKHUCIOT. Ponb pubocoM B OnocuHTE3€e OenKa.

Heknerounsle ¢opmbl xu3Hu — BUpycbl. Hctopus oTkpeitus BupycoB (. H.
NBanoBckuit). OCOOCHHOCTH CTPOSHHS W KHU3HCHHOTO IIMKJIa BHUPYCOB. bakrepuodarnu.
bonesnu pactenuil, ®KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC BUpycaMu. Bupyc nmmyHoaedunnra
gyenoBeka (BUY) — BozOyautens CIIM/la. OOpaTHas TpaHCKpUIIIIKSA, peBepTa3a W MHTETpasa.
[IpodmmakTrka pacpoCcTpaHEHUST BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanoBckui, K. A. Tumupszes.

Tabmuut U cxembl: «Tunbel  nuTadus», «Mertabonusm», «MUTOXOHAPUSY,
«DHepreTH4eckuii oOMeH», «XiopormiacT», «Porocuntes», «Ctpoenne IHK», «CtpoeHue u
dyHkmonupoBanue reHa», «CuHTe3 Oenka», «['eHeTtmueckuit koa», «Bupyce»,



«bakrepuodarn», «Crpoenne u xu3HeHHbId wukia Bupyca CIIWla, Oaxrepuodaray,
«Pemnmukanusa JTHK».

Ob6opynoBanue: Moaenu-anmukauuu «Yasoenue JJHK u tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKu», Mojeb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE PAa3BUTHE OPTraHU3MOB.

Krnerounblii muki, WM KU3HEHHBIM LUK kKieTku. MHTepdaza m muto3. Ilpoueccsl,
nporekatoniue B uHtepdase. Perumkanus — peakuus marpuydoro cuHte3a JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUN. JIUTJIOMIHBIA U TaIUIOUIHBIA XPOMOCOMHBIE
Ha0opbl. XpomaTusl. [{uTomorudyeckne OCHOBBI pa3MHOXKEHUS U WHIAUBUAYAIHBHOTO PA3BUTHS
OpPTraHu3MOB.

Henenne kietku — murto3. Craguu mutosa. [Ipoueccel, mpoucxonsiue Ha pa3HbIX
CTaIUSAX MUTO3a. bHOTOTMYECKHUI CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aroITo3.

@dopMbl  pa3MHOXKEHMsSI OpraHU3MOB: Oecrojjoe U ToJioBoe. Buael  Oecrosioro
Pa3MHOXKEHHUS: JICJICHUE HAJBOE, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME,
BET€TaTUBHOE pa3MHOKEHHE. VMICKyCCTBEHHOE KJIOHMPOBAaHHME OPraHU3MOB, €T0 3HAYEHUE JJIs
CEJIEKIIHH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOTO.

Meito3. Cranuu meiiosa. Ilponeccsl, mpoucxoadiine Ha ctaguax meirosa. [loBeaeHue
XpoMmocoMm B meno3se. Kpoccunrosep. buosiornuecknii CMbICT M 3HAYEHHUE MEHO03a.

["ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10J0BBIE Kene3bl:
CEMEHHUKH U Su4HUKH. OOpa3oBaHUE U Pa3BUTHE TMOJOBBIX KJIETOK — raMeT (CrepMaTO30M/I,
AilleKieTka) — crepmatoreHe3 W oBoreHe3. OCOOEHHOCTHM CTpPOCHUS SULEKIETOK U
cnepmaro3zonoB. OmnonorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOPUOTEHE3).
Oranbl SMOPHOHATIBFHOTO PA3BUTHS Y TMO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHHE, TacTpyJIsAIus,
opra”orenes. [loctomMOpuonanbHoe pa3BuTHE. TUIBI TOCTIMOPHUOHAIBHOTO PA3BUTHUSA: MIPSIMOE,
HempsiMoe (IMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHU, CTaAuU
pa3BUTHSL.

JdemoHncTpanum:

Tabnuipbl u cxembl: «P@OpPMBbI PAa3MHOXKEHUSI OPraHU3MOBY, «J|BOMHOE OIUIOJIOTBOPEHUE Y
LBETKOBBIX pacTeHUi», «BerertaTnBHOE pa3MHOXKEHUE pacTEeHHU», «JleneHue KIeTkn
O0aktepuit», «CTpoeHuEe MOJOBBIX KIETOK», «CTPOEHHE XPOMOCOMBI», «KIIETOUHBIM ITUKI»,
«Permmmukanus [JTHK», «Muto3», «Meno3», «lIpsamoe u Henpsimoe pas3Burue», «l'ameTorenes y
MJIEKOMUTAIOUIMX U YeJI0BEKa», « OCHOBHBIE CTAJIUN OHTOT€HE3aY.



O6opynoBanue: MHKPOCKOI, MHUKpornpenaparbl «CrnepMaTo30HMIbl MIIEKOIUTAIOUIETO»,
«SinekneTka muekonurawmero», «KapuoknHe3 B KJIETKaxX KOpeIIKa JIyKa», MarHUTHas
Mojenb-antuinkanus «Jlenenue kierku», moaens JIHK, Moaens Mmetadaznoil XpoMOCOMBI.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnas pa6ota Ne 3. «HabnrogeHue MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnass pabora Ne 4. «3yueHue CTpoeHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpEnapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHeTuku. FMctopus pa3BUTHS TEHETUKU. POIb LMTOJOTMH H
SMOpPHUOJIOTUM B CTAHOBJIECHUM TEHETHKU. BKaJg pOCCHMUCKUX M 3apyOeXHbIX YUYEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHeTHKU (THOpUIIONOTUYECKUHN,  ITUTOTCHETHUYECKUN,
MOJIEKYJIIpHO-TeHeTHYeckuii). OCHOBHbIE TE€HETHUYECKHE MOHATHUSA. | eHeTnyeckas CHMBOJIMKA,
UCITIOJIb3yEMasl B CXEMaxX CKPEUIMBAHUM.

3aKOHOMEPHOCTH  HAacJEJOBaHWsA IPHU3HAKOB, ycTaHOBIEeHHble [. Menaenem.
MonorubpuHoe CKpeluMBaHue. 3aKOH €IUHO0-00pa3usi THUOPHUIIOB TMEPBOTO MOKOJEHUS.
[IpaBusio TOMUHHMpPOBAHMS. 3aKOH pacUICIUIEHUs NPU3HAKOB. ['MIoTe3a 4YUCTOTHI TaMeT.
[TonmHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH  HE3aBHCHMOTO  HACJEJAOBAHHUS  MPU3HAKOB.
[{uToreHeTuyeckue OCHOBBI AUTHOPUAHOTO CKpEIIMBAaHMS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb3oBaHue aHATM3UPYIOIIETO CKPEIIMBAHUS 1JIs ONPEIeTICHUsI TeHOTUIIA OCOOH.

CuerienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clemieHHOMY
HacJEeA0BaHUIO reHoB. HapyleHune cuenieHus: FTeHOB B Pe3yJIbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHAas TEOPHUS HACIECACTBEHHOCTH. [ eHETUUECKUE KAPTHI.

I'enetuka nmoma. XpoMOCOMHOE OMNpENEeNIEHUE 10JiIa. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHble M rereporamMeTHbie OopraHu3Mbl. HacienoBaHue NpPHU3HAKOB, CIETUICHHBIX C
MIOJIOM.

N3menunBoCcTh. BuAbl HW3MEHUMBOCTH: HEHACIEICTBEHHAss W HACIEACTBEHHasd. Poib
Cpenbl B  HEHACICACTBEHHOM  HM3MEHYMBOCTH.  XapaKTepUCTUKA  MOAUPUKAIMOHHOM
W3MEHUYMBOCTUA. BapuanuoHHBIN psAI M BapualHUOHHAas KpuBas. Hopma peakuuu npusHaka.
KonmnuecTBeHHblE UM  KauyeCTBEHHbIE TMpU3HAKM M WX Hopma peakuuu. (CBoiicTBa
MOAU(PUKAIMOHHON H3MEHYNBOCTH.

HacnenctBenHnasi, WM reHOTUINIMYECKAsi, U3MEHYMBOCTh. KOMOMHATUBHAS U3MEHUYUBOCTD.
Meiio3 W MOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOM WM3MEHUHMBOCTH. MyTalmoHHAas
M3MEeHYMBOCTh. Kiaccudukamnuss MyTanuidi: TEeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTra U
MPUYUHBI MyTanuid. MyTtareHHbie (PakTopbl. 3aKOH TOMOJIOTHUECKHX PSAIOB B HACJIEICTBEHHOMN
n3menunBoctu H. 1. BaBuiosa.

Bhesnepnas HacneACTBEHHOCTh U N3MEHYUBOCTb.



I'enetuka yenoBeka. Kapuorun wyenoBeka. OCHOBHBIE METOABI T'E€HETUKH YEJIOBEKA:
reHeaJoruuecKkuii, ONU3HEIOBbIM, [HUTOTEHETUYECKUH, OUOXUMUYECKUH, MOJIEKYJISIPHO-
reHeTndecknii. COBpPEMEHHOE OIpENEeICHNEe TEHOTHUIA: IOJHOTEHOMHOE CEKBEHUPOBAHME,
T€HOTUIUPOBaHUE, B TOM uucie ¢ nomoinbto [II[P-ananuza. HacnencrBenubsie 3abolieBaHUs
YeJioBeKa: TeHHble O0oJie3HH, OOJe3HM C HACIEJCTBEHHOM MpPeApacroNoKEHHOCTHIO,
XpomMocoMHble 0one3Hu. ComaTuyeckue W TeHepaTuBHble MyTaluuu. CTBOJIOBBIE KIETKH.
[TpuHuune 310poBOTrO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKA U JICUSHUS] T€HETUYECKUX
O0one3Hel. MeauKko-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUEHHE MEAMIIMHCKON T€HETUKHU B
MPeIOTBPAICHUH U JIEYEHUN T'eHETUYECKUX 3a00JIeBaHU I YeoBeKa.

JdeMoHCcTpanum:

[loptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuuel 1 cxembl: «MOHOrHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOreHeTHYecKask OCHOBA,
«3aKOH pacuIeIUVIEHUsT M €ro LUTOrCHETHYECKas OCHOBa», «3aKOH YHCTOThI TaMeTy,
«durubpugnoe ckpemmBanue», «lluronoruyeckne OCHOBBI JUTHOPHUIIHOTO CKPEIIMBAHUS»,
«Merio3», «B3anMonencTeue ajielbHbIX T€HOB», «['eHeTHYeCKre KapThl paCTEHUN, KUBOTHBIX
U 4YeloBeKa», «l'eHeTnka mnonay», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIUIEHHOIO C MOJIOM»,
«KapuoTunbsl uenoBeKa H IKUBOTHBIX», «Bumbl wuaMeHUMBOCTHY», «MoaudukairoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-pakropa», «I'eHeTuka rpymn KpoBu», «MyTalmoHHas
U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anrukanuu «MoHorubpuaHoe ckpeuBanue», «HemnomHoe
JOMHHHUpOBaHUE», «JlurubpunHoe ckpemmuBaHuey, «llepekpécT XpomMocoM», MHKPOCKOI U
mukpormnpernapat «Jpozoduna» (HopMma, myTanuu GOpMbl KPbUIbEB U OKpPACKHU Tela), repbapuit
«I"opox MOCEBHOMY.

JlaGopaTopHble 1 MPaAaKTUYECKHE PA0OTHI:

Jlabopatopnas padota Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPUTHOTO M TUTHOPUTHOTO
CKpEIIMBAHUS y IPO30(QUIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.

Jlabopatopnas padora Ne 6. «M3yuenue MonupuKamOHHON U3MEHYMBOCTH, MTOCTPOCHUE
BAPHALMOHHOIO PSJla U BApUALIMOHHOM KPUBOW».

JlabopatopHass pabora Ne 7. «AHanu3 wMyTaumid y Jpo30HiIbI HAa TOTOBBIX
MHKpPOIIPENapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHUE U aHAU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexkuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M mpouecc. 3apoxAeHue CeleKInu U joMecTukanus. Yuenne H. U.
BaBuioBa 0 1ieHTpax MPOUCXOXKIEHUS W MHOT000pa3usi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKIEHUS IOMAIHUX KUBOTHBIX. COPT, MOpoaa, IITAMM.

CoBpeMeHHbIE METOMbl CeNeKIMU. MaccoBblii U MHAMBUIYAIbHBII OTOOPHI B CEJNEKIIUU
pacTeHuil 1 KUBOTHBIX. OlIEHKa SKCTEphepa. biIM3KopoICTBEHHOE CKpeIIMBaHUE — MHOPUIUHT.
Uucrtass nuHusa. CkpeuuBaHWe UUCTHIX JiMHMEM. ['erepo3uc, wuinum TUOpUIIHAS —CUIIA.



HeponctBenHoe ckpemuBanue — aytOpuauHr. OtmanéHHas rulOpuausanus U €€ yCHeXu.
HCcKyCcCTBEHHBIM MyTareHe3 M MOJYYEHUE NOIUIUIOUAOB. JIOCTHKEHHS CEIIEKIUMU PAaCTEHHUM,
YKUBOTHBIX U MUKPOOPraHU3MOB.

buorexHonorns kak OTpaciab NPOU3BOACTBA. ['€HHas WHXKEHEPHUSA. OTambl CO31aHUS
pexomOunanTHo JIHK u Tpancrennsix opranu3moB. Kiierounas umkenepusi. KieTouHsbie
KYJIbTYPBI. MUKPOKIIOHAJIBHOE Pa3sMHOXKEHHE pacTeHuM. KionnpoBanue
BBICOKOITPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE W ITUYECKHUE
npobaembl. [MO — reneTndecku MOoIU(PUIIMPOBaHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

IToptpetsi: H. 1. BaBuinos, 1. B. Muuypumn, I'. /1. Kapneuenko, M. ®@. IBaHOB.

Tabmuupl 1 cxembl: kKapta «LleHTphl MPOMCXOXKIEHHS W MHOrooOpasus KyJIbTYpPHBIX
pacteHuit», «llopoasl JOMaIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHH», «OTaanéHHas
rubpunmuzanus», «Pabotrel akagemuka M. @. UBanoBay, «llomumnonnus», «OOBEKTHI
ouorexHomorun», «Kinerounsle KyJIbTypbl U KIOHUpOBaHHE», «KoHCTpyHpoBaHue U mepeHoc
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU IUIOJOB UM KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHKEHUSI CEJEKIMH PACTEHUW M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TNIEMEHHYI0 (PepMy, COPTOMCHIBITATEIbHBIN YYacTOK, B TEIUIMYHOE
XO03sIICTBO, TAOOPATOPUIO AarPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

11 KIJACC

Tema 1. JDBoIIOLIHOHHASI OHOJIOTHSL.

[IpeanochIKM BO3HMKHOBEHHUSI ABOJIOLIMOHHOW TEOPUH. ODBOJIOIMOHHAs Teopus U €€
MecTO B OMosoruu. BiausiHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE OWMOJIOTHH U IPYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTomormveckue: MOCAEAOBATENbHOCTD IOSBICHUS
BUJIOB B MMaJICOHTOJIOTUYECKOM JIETOMHUCH, TTepexoaHbie popmbl. buoreorpaduueckue: cxoacTBo
U paznuure hayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOACTBA U PA3IHUUs dMOPHOHOB PA3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYIUMEHTApHBIE OPraHbl,
aTaBU3Mbl. MOJEKYIAPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJICACTBEHHOCTH W
OCHOBHBIX META00OJINYECKHUX ITYTEN Y BCEX OPraHU3MOB.

OpomonuonHas teopus Y. [apBuna. Ilpenmnocbuiku BO3HUKHOBEHHS JapBUHHM3MA.
JIBroKymiye Cuiabl 3BoOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE MpHU
OTPAaHUYEHHOCTH PECYpPCOB, HEOMpenesIEHHAasT W3MEHYMBOCTb, OOpbOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIN 0TOOD).

Cunretnyeckast Teopus 3BoJioiuu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomonus. [lonynsinus kak eIMHUIA BUA U 3BOJOLHH.



JIBkymue cuiibl ((pakTophl) BOJIIONMK BUIOB B MpUpojae. MyTallmOHHBIN mporecc U
KOMOMHATUBHAsg HM3MEHYUBOCTh. llomynsiuvoHHBIE BOJIHBI W Apeid reHoB. M3omsauus u
MUTPALIHSL.

EctecTBeHHBII 0TOOp — HampaBiAOmMK (akTop 3BOIOUUMUA. DOPMBI €CTECTBEHHOIO
otbopa.

[Iprcnioco6IeHHOCTh OPraHU3MOB KaK pe3yJsibTat 3BoJitoluu. [Ipumeps! npucnocoOiaeHui
y Opranu3MoB. ApoMop(03bl U UJINO-A/IANITALIHUH.

Bun u BupooOpaszoBanue. Kpurepuum Buga. OcHOBHbIE (GOpPMBI BUA00OpPa30BAHMS:
reorpagpuueckoe, SKOJI0THYECKOe.

MakposBomtonus. PopMbl 3BOJIOLMK: (priieTHYecKas, AUBEPreHTHas, KOHBEPIeHTHasd,
napayenbHas. HeoOpaTumMocTh 3BOTIOLHUN.

[IpoucxoxaeHrne  OT  HECHEUUAIU3UPOBAHHBIX  MPEIKOB. IIporpeccupyromas
crienanu3anuvs. AJanThuBHas pagualmus.
JdeMoHcTpanum:

IToptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkensb, @. Mronnep, A. H. Ceepiios.

Tabmuupt u cxembl: «Pa3Butue opranuueckoro wmupa Ha 3emie», «3apoJIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYyIIECTBOBAHHEY,
«EcrecTBeHHbIt  0TOOpY», «MHOroo0Opasue copToB pacTeHuit», «MHoroobpasue Mopoa
AKUBOTHBIX», «ITomynsaummy, «MyTtanuoHHas U3MEHYUBOCTH, «Apomopdo3bly,
«Mnunoamanramumny, «OOmas nereHepauus», «JBmxymue cuiabl 3Boronun», «Kapra-cxema
mapmpyta nytemectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «IIpucrnocoO0aeHHOCTD
opranu3zMoBy, «['eorpadpuieckoe Bu1000pa3oBaHmney, « IKOJIOTUIECKOE BHUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIM HACEKOMBIX C Pa3JIMYHBIMHU THUIIAMHU OKPAaCcKH, HAOOP TUIOZ0B U
ceMsiH, KoJuiekiusi «lIpuMepsl 3alIUTHBIX MPHUCHOCOOJNICHUNA Y KUBOTHBIX», MOJIETh
«OCHOBHbBIE HaINpaBJICHUS JBOJIOIUNY», 00bEMHas Moxaenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckas kapra mwupa, KOUIEKIUs «DOpMBI COXpPaHHOCTH HCKOIMAEMbBIX
KUBOTHBIX U PacTEeHUN», MoAenb anrmukanus «llepekpéct XxpoMocoM», BlIaKHbBIE MpEnapaThbl
«Pa3Butne Hacexomoro», «Pa3Butue nArymku», MukpompemnapaT «Jlpo3zoduna» (HOpMa,
MyTaIu GOPMBI KPBIIILEB U OKPACKH TETa).

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

Jlaboparopnas padota Ne 1. «CpaBHEHHE BUOB 110 MOP(POIOTHIECKOMY KPUTEPUIOY.

Jlaboparopnass pabora Ne 2. «OnucaHue MNOpPUCIOCOOIEHHOCTH OpraHu3dMa u eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pPa3BUTHE KIU3HU HA 3emuie.

JloHayudHbI€ MPECTABICHUS O 3apOKICHUM KU3HU. HayuHble TUIOTE3bl BO3SHUKHOBEHUS
XKU3HU Ha 3emiie: aOMOTreHe3 M MaHClepMus. XUMHUYECKasl 3BOMIOLUS. AOUOreHHBIN CHUHTE3
OpraHMYEeCKMX BEIIECTB W3 HEOPraHMYECKHX. OKCHEPUMEHTAIBHOE IMOJATBEPKIACHHUE



XUMUYECKOU 3Bomonu. HavanbHbie 3Tansl 6uonorndeckoi apontonuu. ['unoreza PHK-mupa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHHE MPOTOKIETKHU. [IepBbie KIIETKU U UX
3BOOIMA. POPMUPOBAHUE OCHOBHBIX IPYIIT dKUBBIX OPraHU3MOB.

Pasgutne xn3Hm Ha 3emse mo o9pam U nepuoaam. Karapxei. Apxeickas u
nporepo3oiickas 3pbl. [lameosolickas spa W e€ mNepuoabl: KeMOpPUUCKUN, OPAOBUKCKHUI,
CUJIyPUNCKUU, TE€BOHCKUI, KAMEHHOYT' OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa v €€ NEPUOAbL: TPUACOBBIN, FOPCKUH, MEJTOBOU.

Kalino3zoiickas spa u €€ nepuopl: NajJeoreHOBbINA, HEOT€HOBBIM, AaHTPOMOT€ HOBBIH.

XapakTepucTuKa KiIMMaTa W TeO0JOTMYECKUX MpoiieccoB. OCHOBHBIE 3Talbl 3BOJIOIUU
PaCTUTELHOTO M >KUBOTHOrO MHUpa. ApoMopdo3bl Yy pacTeHHil W KUBOTHBIX. [losiBneHue,
pacuBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak OTpakeHue 3BOIOUUH. OCHOBHBIE CUCTEMATUYECKUE
IPYIIbl OPraHU3MOB.

OBOJIIOLIMSL  YEJIOBEKa. AHTPOINOJOTUS Kak Hayka. Pa3BuUTue TMPEICTaBICHUN O
MPOUCXOXKJACHUU YesoBeKka. MeToabl U3ydeHHsi aHTpomnoreHeza. CxoJICTBa U pa3iauyus
YeJI0BeKa U KUBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHUE YETIOBEKA.

JIBwxkymue cuibl  ((akTopbl) aHTpororeHe3a. HacieAacTBeHHass HW3MEHYMBOCTh U
ecTeCTBeHHBIM oTO00p. OOImecTBEHHBIH 00pa3 JKW3HU, U3TOTOBJICHUE OpPYIUH Tpyaa,
MBIIICHUE, PEYb.

OCHOBHBIE CTauM W BETBHU SBOJIOLMM YEJIOBEKAa: aBCTPAJIOMUTEKH, UEIOBEK yMEbIN,
YenoBexk mnpsamoxoasmuii, YenoBek HeaHAepTanbCkui, YenoBek pa3zymHbid. Haxonku
MCKOMAaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBAHMSI, 00JIACTh PACIPOCTPaHEHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUS.

YenoBeueckre pacbl. OCHOBHBIE OOJIBIITME pachl: €BpOIeOouHas (eBpa3uiicKas), HETPO-
aBcTpaJiouJiHasi  (PKBaTopualibHasA), MOHTOJIOUJHAs  (a3MaTCKO-aMepuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTABUTENICH YENIOBEYECKUX pac K YCIOBHSIM CYIIECTBOBAHUS.
EnnncTBO yenoBeveckux pac. Kpurtuka pacusma.

JemoHncTpanum:

[Moptpetsl: @. Penn, JI. [lactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmumer u cxembl: «Bo3aukHOBeHHEe COJIHEUHON CHUCTEMBI», «Pa3BUTHE OpraHMYeCcKOTO
mupa», «PactutenbHas kietka», «KuBotHas kietka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMeHHas cucTeMa OpPraHu4ecKoro Mupay, «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOEHUS
YeJIOBeKa M 4YeJI0BEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTHUYECKUX HAXOA0K
MPEIKOB COBPEMEHHOIO 4YeJoBeKay, «JllpeBHeinmmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIOIN», «HenoBeuecKne pacei».

O6opynoBanue: Mymsiku  «[IpoucxoxkaeHne dYemoBeka» (OIOCTBI  aBCTPAIONHTEKA,
MUTEKAHTPOTIA, HEaHIepTaIbIla, KPOMAHbOHIIA), CIICTIKH WM W300PaKEHHS] KAMEHHBIX OpYIui
MEePBOOBITHOTO YeJIoBeKa (KaMHU-4YOMMEpPhl, pyOuiia, ckpediia), reOXpoHOJOoruuecKas Tadiauua,
KoJuieKusa «D@opMbl COXPAaHHOCTH MCKONIAEMBbIX JKHBOTHBIX U PACTCHUIN.



JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

[TpakTtuueckast padota Ne 1. «M3yueHne UCKOMaeMbIX OCTAaTKOB PACTECHUN U )KMBOTHBIX B
KOJUICKIIHSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIM WU
KpaeBeIuecKuil My3en).

Tema 3. Oprann3Msbl 4 OKpYy:Kaiuas cpeaa.

OKoJlorusi Kak Hayka. 3aJadyd W Ppas3fenabl OSKOJOTHUU. METoIbl 3KOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHUSI ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHAs,  IOYBEHHAas,
BHYTPHUOpPTaHU3MEHHasI.

Oxkonorundeckue ¢haxktopbl. Kimaccudukanus skonornyeckux ¢(akTopoB: aOMOTHUECKHUE,
OMOTHYECKHE U aHTPOMNOTeHHBIE. [[elicTBUE dKoIOrnuecKux (PakTOPOB Ha OPTaHU3MBL.

AlGuoTtuyeckue  ¢GakTophl:  CBET, TeMIeparypa, BIaXHOCTh.  DoTonepuoau3M.
[Tpucnoco6yieHus: OpraHu3MOB K JACHCTBUIO a0MOTHYECKUX (haKTOpOB. bruosiornyeckre puTMsI.

buotnueckue  ¢aktopel. Buapl OMOTHUECKHMX  B3aUMOJICUCTBUN:  KOHKYpEHITHS,
XMIITHUYECTBO, cMMOM03 U ero Gopmel. [lapaszutusm, koomnepanus, MyTyaan3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJCOHUYECTBO). AMEHcalu3M, HEUTpaiu3M. 3HAUYCHHE OUOTUYECKUX
B3aUMOJICHCTBHM /IS CYIIIECTBOBAHUSI OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKH momyiasauuu. OCHOBHBIE IIOKa3aTeIu MOMYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanus. JluHamuka
YUCJIEHHOCTH MOMYJIALIMYU U €€ PEerysLusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkerns.

Tabnuuer u cxemsl: kapta «lIpuponnbie 30Hb 3eminy», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoanzm», «llonynsuun», «3aKOHOMEPHOCTH pPOCTAa YHCICHHOCTH MOMYJIAILUU
nHpy3opun-rydenpkny, «llumesbie menmu.

JlaGopaTopHble 1 MPaAaKTUYECKHE PAOOTHI:

JlaGoparopnas pabora Ne 3. «Mopdosorndeckrue 0COOCHHOCTH PACTCHUH M3 Pa3HBIX MECT
OOUTaHUS.

Jlabopatopnas padota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCcay.

[TpakTrueckas padota Ne 2. «[loACU€T MIOTHOCTU MOMYJISIIIUN Pa3HBIX BUJIOB PACTEHUIN.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CoobmiectB0 ~ opranu3MoB  —  OuwoneHo3.  CTpyKTypel — OuWOIleHO3a:  BUJOBas,
MpocTpaHCTBEHHAs1, Tpoduueckas (mumeas). Buabl-mromuHanTel. CBsizu B OHOIIEHO3E.

Dkosiornyeckne cucrteMbl (3kocucTembl). [loHsiTHE 00 3KOCHCTEME M OHMOreolEeHO3e.
QOYHKIUOHAJIBHBIE KOMIIOHEHThl 3KOCHUCTEMbI: MPOAYUEHTbI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopoT BemiecTB ¥ MOTOK 3HEPrUU B 3KocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE TOKA3aTEIM DSKOCUCTEMbI: Ouomacca,



OPOAYKUHUSA. DKOJOTMYECKHE MNHPaMUJIbl: MPOAYKIUH, YHMCIEHHOCTH, Ouomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOpErysiuus, pa3putue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. ODKOCUCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOTO WU
IIMPOKOIUCTBEHHOTO JIeca.

AHTpOIIOreHHbIE IKOCUCTEMBI. ATposKocucTeMbl. YpOoskocucteMbl. buonornueckoe u
XO3SIICTBEHHOE 3HaYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akTop ycTOMUMBOCTH 3KOcucTeM. CoxpaHeHHe OMOJIOTHYECKOro
pazHooOpa3us Ha 3emiie.

Vuenne B. U. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTpykTypa Ouochepsl.
XKusoe BemectBo u ero ¢pyHkuud. OcoOeHHOCTH OMocdepbl Kak TI0O0ATbHONW 3KOCUCTEMBI.
Jlunamuueckoe paBHOBeCHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHYECKHE LHMKIIbI 3JIEMEHTOB (yriepoja, a3oTa).
3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouocdepe 3emuin. AHTPONOTCHHBIE U3MEHEHHS B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKHE MPOOIEMBI.

CocymecTBoBaHM€e NpUpOIbI U YenoBeuecTBa. CoxpaHeHue 61Mopa3Hoo0pasusi Kak OCHOBA
yCcTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO YIIPaBICHUS! IPUPOJHBIMHU PECYpPCaMU U UX
ucnoJib3oBanue. JJocTimkennst OMOJIOTUU U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabnuuel u cxemsl: «llumessie nenu», «buoreHo3: coctaB U cTpykTypay, «IIpupoansie
coobmectBay, «llemn nutanusy, «IKojoruyeckas mnupamuaay, «buocdhepa M UeIOBEK»,
«JKOoCcHCTEMA LIMPOKOJIMCTBEHHOIO Jieca», «JKOCUCTEMa XBOWHOro isecay», «buorenos
BOJOEMA», «ArpoueHo3», «lIpumepHble aHTPONOreHHbIE BO3JAECUCTBUA HA MPHUPOIY»,
«BakHene MCTOYHHMKH 3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHewimas
cocTapistomas omochepnr», «Daktopel nerpaganuyd  mouB», «llapHUKOBBIA 3PherT»,
«DakTopsl PaAMOAKTHBHOTO 3arpsAsHeHusi Oumocdepb», «OOmas CcTpykrypa Ouocheps»,
«Pacrpoctpanenue xu3zHu B Ouocdepe», «O30HOBBINM 3KpaH Ouocheps», «Kpyrosopor
yriepona B 6nochepe», «KpyroBopoT azora B mpupoie.

ObopynoBaHnue: MO/IEJb-aIIINKALIHS «TunnyHele OMOLICHO3bI», repOapuit
«PactutensHple  cooOmiecTBa», Kouiekumu — «buoreHos», «Bpemurenn — BakHEHIIHX
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu M KOJJICKIMM PACTEHUH U IKUBOTHBIX,
NpUHAJJIeKAIIME K pa3HbIM JKOJOTMYECKHM TpynmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHHs] OXPAHIEMBIX BUIOB PACTCHUN U KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS [TPOI' PAMMABI 110 BUOJIOI'M HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUAA

Cornacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3yibTaTaM OCBOEHUS
00y4YaromMUMHCS IPOrPaMM CPEIHEro 00IIero oOpa3oBaHus: JMYHOCTHBIM, METAIPEAMETHBIM U
MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NIUYHOCTHBIX pPE3yJbTAaTOB OCBOCHUs TIpeaMera «buoyiorus» BBIICICHBI
CIEIYIOIIME  COCTABJISIIOLIME: OCO3HAHWE  OOYYaIOUMMUCA  POCCHUHCKONW  IpakIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICIICHHUIO,
HaJu4ue MOTHBAllUM K OOYYEHHIO OHWOJIOTHH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOEXKJICHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKHUX TPAJAUIUN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JIEATENIBHOCTU  I[ICHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMH, TMPUCYIIUMH  CHCTEME
OMOJOTUYECKOTO O00pa3oBaHUsl, HAJIWYUE OSKOJOTUYECKOTO MPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH ICJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeaMera «bHOJIOTHS» JOCTUrarTCs B €IUHCTBE
y4eOHOM M BOCIUTATEIHHON NEATETLHOCTH B COOTBETCTBUU C TPATAULIUOHHBIMH POCCUUCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IIPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOPMaMH TIOBEIEHMS M CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUSI M CaMOpPa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAKEHHSI K 3aKOHY M IPABONOPSJIKY, YEJIOBEKY Tpyla M CTaplIeMy MOKOJICHUIO, B3aHMHOTO
YBaXEHUS, OEpPEeKHOr0  OTHOIICHWS K  KyJIbTYPHOMY  HACIEOUI0O UM TPagulUsM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor @enepanyu, Ipupoe U OKPYK arOILIEH cpee.

JInuHOCTHBIE PE3yNbTAaThl OCBOCHUSI ydeOHOro mpeamera «buomorus» MOKHBI OTpa)XaTh
TOTOBHOCTh U CITOCOOHOCTH 00YYaroImMXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEN JIMYHOCTH, CUCTEMOM UEHHOCTHBIX OpUEHTAIMi, MO3UTHBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJWIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
pacuIMpeHue >KU3HEHHOIO OMbITa U OMbITA JESITEJIBHOCTH B MPOLECCE peau3allid OCHOBHBIX
HaIpaBJICHUI BOCIUTATEIbHOM AEATEIbHOCTH, B TOM UUCJIE B YACTHU:

1) rpaaaHCKOro BOCIIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKIAHCKOW TO3WIMK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA W
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOM JEATEIbHOCTU MPHU CO3JaHUM Yy4E€OHBIX MPOCKTOB,
pelIeHny y4eOHbIX U MTO3HABATEIbHBIX 3a/1a4, BBIIOJIHEHUH OMOJIOTMYECKUX AKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIUIO 10 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE  YYUTHIBATH B  CBOMX  JICUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMH U COLIMAJIBHBIM
MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMPOILIECCE COBMECTHOTO BBHIMIOJHEHUS YYEOHBIX,
MO3HABATEIBHBIX U HCCIEJOBATEILCKUX 3aJay, YBAKHUTEIBHOTO OTHOIIECHHUS K MHEHHIO
OMIMOHEHTOB MIPU OOCYXIAECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM JEATETLHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKON I'PAKIAHCKON UIACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Tiepej PoauHOM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO# S3BIK U KYJIBTYpY, IPOIILJIOE U HACTOSIIEe MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACICAUI0O U TMaMSATHUKAM TPUPOJBI,
TOCTIKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CTIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTDH OLICHUBATH BKJIAJ] POCCUHUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
NOHUMAHUSI 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB TMPUPOJABI, B KU3HM YEJIOBEKA H
COBPEMEHHOI'0 00I1IeCTBa;

ujeitHas yoexxJ1IEHHOCTh, TOTOBHOCTD K CIY)KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a €ro Cyanoy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW pOCCUICKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTDH OIEHMBATH CUTYAlIMIO M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
NPUHATHS [IEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C TpaaulusaMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/JA, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHKE SMOLIMOHAIIBHOTO BO3/IEHCTBUSA JKUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSABIATH
KadecTBa TBOPUYECKOM JTMYHOCTH;

5) ¢usuyeckoro BocnUTaHHSA, (OPMHUPOBAHMS  KYJBTYPbl  3A0pPOBbS U
3MOIMOHAJIBHOTO 0JIArONMOJIyYHs:

MOHMUMAaHUE U peau3alrsl 3JI0POBOTO M 0e30macHOro odpasa Xu3HH (3A0POBOE MUTAHUE,
cOOJII0ICHUE TUTMEHUYECKUX TMPaBWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSTUM U OTIIbIXA,



perynsipHas (Qu3nyeckass aKTUBHOCTh), OEPEXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

MOHUMAaHHE IIEHHOCTHU TPaBUJ UWHIUMBHUAYaJbHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUA B CUTYaIUSX, YTPOKAOMIUX 3J0POBbIO U )KU3HU JIOJICH;

OCO3HAHUE TMOCJEJACTBUA U HENPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOJCHUS aJKOTOJIs,
HAapKOTHKOB, KYpeHUs1);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10II00uU¢e;

TOTOBHOCTh K aKTUBHOM JAEATEIIbHOCTU TEXHOJOTUYECKON U COLMAIILHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATh M  CAMOCTOSATENIBHO  BBITIOJHATH  TaKYHO
NEATEIbHOCTD;

UHTEpEC K pa3inuuHbiM cdepaM NpodhecCUOHATBLHON JESITeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyayiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOPA30BAHUIO Ha MPOTSKEHUU BCEU
KU3HM;

7) 3K0JI0TUY€CKOT0 BOCTIMTAHMS

AKOJIOTUYECKH I1eJIECO00pa3HOe OTHOIICHUE K MPUPOJEC KaK MCTOYHUKY KU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJIOTHYECKON KYJIBTYpbl: MPUOOPETEHUE ONbITa IUIAHUPOBAHUS
NOCTYTIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUI AJIsI OKPYKAIOIIEH Cpebl;

OCO3HaHHE TI100aJBHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTh UCITOJIB30BaTh NMPUOOpETaeMble NMPU MU3YYeHUH OMOJOTUM 3HAHUS U YMEHHUS
OpU pelIeHuH MpoOJieM, CBA3aHHBIX C PAlMOHAIBHBIM MPHUPOIOINOIb30BaHUEM (COOIIIOICHNE
MpaBUJl MOBEJCHUSI B NPUPOJE, HAMPABICHHBIX HA COXPAHEHHE PABHOBECUS B 3KOCHUCTEMAX,
OXpaHy BHJIOB, YKOCHCTEM, OHOChephI);

AKTUBHOE HENPUATHE JCHUCTBUM, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MNPUPOAHOU CpeEne,
YMEHHUE MPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJOTUYECKUE TOCIEACTBHS MPEANPUHUMAEMbBIX
JNEUCTBUU U IPEAOTBPALLATH UX;

HAJIMYUE PA3ZBUTOTO 3SKOJOTHYECKOIO0 MBINUIEHUS, JKOJOTUYECKOW KYJIbTYpPbI, OIbITA
NEATENIBHOCTA  DKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCS HMHU B
[I03HABATENIbHOW, KOMMYHUKAaTHUBHOM W COLHAIBHOM NPAKTUKE, TOTOBHOCTH K YYacCTHUIO B
MMPAKTUYECKOMN AEATENBHOCTH 3KOJIOTMUYECKOW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUA HaykKd M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JAWAlore KyJbTyp,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YMTATEIILCKOW KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJCHCTBUS
MEXKy JIFOJAbMU U MO3HAHUS MUPA;



MOHUMaHUE crneuuPuKr OHOJOTMU KaK HayKH, OCO3HAHMS €€ PO B (POPMUPOBAHUU
PalMOHAILHOTO HAYYHOT'O MBILUIEHUS], CO3JaHUHU 1IEJIOCTHOTO MPEACTAaBICHUSI 00 OKpYKaloUeM
MUpE KakK O €IMHCTBE MPHUPOJbI, YEJOBEKa U 00IllecTBa, B TMO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeH!uH Npo0OJIeM COXpaHEHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OWOJIOTMH ISl COBPEMEHHOW LMBWIM3ALUU: OOECIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHsI MEIMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pemaTh pecypcHble NpoOseMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BhIXOAA U3 TII0OATBHBIX
HKOJIOTHYECKHUX MPOo0JIeM U o0ecriedeHus nepexoaa K ycTOMYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
UCIOJIb30BaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHUW B LIEJISAX TMOBBIIMICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4HOW TIPaMOTHOCTH, KaK COCTaBHOM dYacTh (YHKIHOHAJIbLHON
IpaMOTHOCTH 00yyaromuxcs, GopMHUpPyeMOil pU U3yYEeHUU OUOJIOTHH;

NOHMMAaHWE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJlydaeMble 3HAaHUA [UIsl aHaliM3a U OOBIACHEHUS SBIICHUMN
OKPYXAIOIIEr0 MUpa U NPOUCXOJAIIMX B HEM HM3MEHEHUH, YMEHHE JellaTb O0OOCHOBAHHbBIE
3aKJIIOYEHUS] HAa OCHOBE HAay4HbIX (PAKTOB M HMEIOIIUXCS JaHHBIX C I€JIbI0 TOJyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS pelieHUs
npo0JieM B peasbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE LEHHOCTU HAyYHOH AEsITeNbHOCTH, FOTOBHOCTh OCYHIECTBIIATH MPOEKTHYIO U
HCCIIEZIOBATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CcaMOo0Opa3oBaHMIO, K
aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUM 1O OHOJOTMU B COOTBETCTBHUM C >KU3HEHHBIMU
MOTPEOHOCTIMU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yNbTaThl OCBOEHUSI y4deOHOro mpenmera «buonorusy BKIIOYAIOT:
3HaUMMBbIE IS (POPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUMIUXCS  MEXKIUCIHUIUTMHAPHBIC
(MeXTpeMEeTHBIC) 00IeHaYYHbIC TOHATHUS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(puKy METOJO0B MO3HAHUS, UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, IHEPTHS,
SBJICHHUE, TPOIECC, CHUCTEMa, HAYYHBIA (aKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeOopus, WCCIeoBaHNe, HAOIOeHNe, W3MEpPEHHe, HKCICPUMEHT U APYTHX), YHUBEPCAIbHBIC
yueOHble JIeUCTBUS (IMIO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIIEUUBAIOIINE
dbopmupoBanue (QYHKIIMOHAIIBHONW TPAMOTHOCTH M COIMAIBLHON KOMIIETCHIIMH OOYYarOIIMXCS,
CIIOCOOHOCTH oOyyaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEKIUCLIUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS W YHUBEpCcalbHble Yy4deOHbIE JCHCTBHS B TO3HABATEIbHOW U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHUSI MPOrpPaMMbl CpPeAHEro oOIero oOpa3oBaHUS
JIOJIKHBI OTPaXKaTh:



OgiageHne yHMBepPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMY 1eHCTBHSIMM:

1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOATENbHO (OPMYIUPOBATH U aAKTyaJU3UpOBaTh NOpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHUMN MPUEMBI JJOTHYECKOT0 MBIIIJIEHUS (aHAIU3a, CUHTE3a,
CpaBHEHMs, KiaccUpUKalMh, OO0OOLIEHUsI), PACKPHIBATh CMBICHT OHOJOTMYECKUX TMOHATUN
(BBIOEIATH UX XapaKTEPHbIEC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU MOHATHSIMU );

ONpeeNsITh LENu JAESITeIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HX JOCTUKEHUS,
COOTHOCHUTbH PE3YJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LICTISIMH;

UCIOJIb30BaTh OMOJIOTUYECKHE TOHATHS sl OOBsICHEHUS (AKTOB U SIBICHUM >KUBOU
PUPOIBL;

CTPOUTH JIOTMYECKHE paCCYyXJIEeHUS (MHIYKTUBHBIC, JE€IyKTUBHbIE, [0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B pPAacCMAaTPUBAEMbIX ABICHUSX, (OPMYIUPOBATH
BBIBO/JIbI M 3aKJIFOUCHUS;

NPUMEHSITh CXEMHO-MO/JICIbHBIE CPEICTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBA3EU U
OTHOIICHUI B M3ydaeMbIX OMOJOTUYECKHX OOBEKTaxX, a TakKe MPOTHUBOPEUYUN Pa3HOIro poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH PEIICHHS TMPOOJIEMBbI C YyUYETOM aHAIM3a UMEIOIUXCS MaTEepPHAIbHBIX
1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHHBATH COOTBETCTBHE pE3YJIbTaTOB LIEJISIM,
OLICHMBATh PUCKU IIOCIEIACTBUMN AESATEIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUAX pEAJbHOTO, BUPTYAIbHOIO M
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PEIICHUN KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeCTBHA:

BJIJIETh HaBbIKAMHU y4€OHO-UCCIIEJOBATENBCKON M IMPOEKTHOM NeATeIbHOCTH, HaBbIKAMU
pazpelieHus: npo0jaeM, CIOCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IMOMCKY METOJOB
pELIeHMs NPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbBIX METOAO0B MO3HAHMS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJABI ACSATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHMsS, €ro
MHTEpIpeTalny, IpeoOpa3oBaHUI0 U NPUMEHEHHUIO B YYEOHBIX CUTYyallUsiX, B TOM YHUCIIE MpH
CO371aHUM YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMupOBaTH HAyUHBIM THUIl MBIIUICHUS, BIaJe€Th HAYYHON TEPMUHOJOTHUEH, KIIIOUEBBIMU
MOHATUSMU U METOJIaMH;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/Jayd B 00pa30BaTENbHOW NEATEIBHOCTH H
KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJu3HpOBaTh 3aJady, BbIIBUIATh
runore3y €€ peuieHus, HaxXOAUTh apryMEHThl I JI0Ka3aTelIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;



aHATM3UPOBATH TIOJYUYCHHBIE B XOJI€ PEIICHUS 3a]1a4l PE3yJIbTaThl, KpUTHYCCKU OIICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHATIPABICHHBIA TIOMCK TIEPEHOCAa CPEICTB M CIOCOOOB NIEHWCTBHUS B
poeCCUOHANIBHYIO CPENY;

YyMETh TIEPCHOCUTh 3HAHWS B  IIO3HABATCIBHYIO M  TPAKTHYECKYIO  OO0JacTH
KHU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJIEH, Tpejiaratb OPUTHMHAIBHBIC TOJIXOJbI W PEIICHHS, CTaBUTh
pOOJIEMBI U 33/1a4H, JOIYCKAIOIINE aTbTCPHATUBHBIC PCIICHHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCSA B PA3NMYHBIX HCTOYHHKAX HHPOpMANUU (TEKCTe Y4eOHOTO TMOCOOWs,
HAyYHO-TIOMYJISIPHOW JIUTEpAType, OMOJIOTHYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTCPHBIX
0a3ax JaHHBIX, B VIHTepHETE), aHAJIM3UPOBaTh HMH(POPMAIIMIO Pa3IUYHBIX BHJIOB U (HopM
NpEeJICTaBJICHUS, KPUTHICCKU OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHUBOPEYHBOCTH;

dopMyIHpoOBaTh 3alpoChl M MPUMEHATH Pa3JIMYHbIC METOJbI IPH TOUCKE W O0TOOpE
OMOJ0rNYECKO MHPOPMAIIMK, HEOOXOAMUMOM JIJIsl BBITIOJHEHUS YYeOHBIX 3a/1a4;

NpHOOPETaTh ONBIT HCIIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O UCITOJIE30BaHUS PA3IMIHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITETTFHO ~ BBIOWPATh ONTUMANbHYI0 (OpMY TpEACTaBICHUS OHOIOTHYECKOM
UHpOpMAINH (CXeMBbI, TpapUKH, THArPaMMBbI, TAOJIHUIIBI, PUCYHKH U IPYTOe);

UCTIOJh30BaTh HAYYHBIH S3bIK B KAaueCTBE CpEACTBA MPU paboTe ¢ OHOIOTHYECKOM
MHpOpMAIEH: TPUMEHATh XUMHUYECKHe, (PU3NYeCKre M MaTeMaTHYECKHE 3HAKA W CHMBOJIBI,
dbopmynbl, abOpeBUATYypy, HOMEHKJIATYpPYy, HMCIOJIB30BaTh M IPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIAJICTh HABBIKAMH pACIO3HABAHUS H 3allUTHl MHPOpPMAIUK, WHPOPMAIMOHHOM
0€30MacHOCTH JTUYHOCTH.

OgBiajgeHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX c(epax *KU3HMU, aKTUBHO Y4YacCTBOBATh B JUAJIOTE
WM JTUCKYCCHUHU TIO CYIIECTBY OOCYKIaeMoil Tembl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATH
CYXKIEHUS OTHOCUTEJIHHO BBITIONHEHUS TIpeajiaraeMoil 3ajadyd, y4YWTHIBATh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIIHHA JPYTUX YIACTHUKOB JUAIIOTA WU JUCKYCCHUN);

pacmo3HaBaTh HEBEpOAIbHBIE CpelNCcTBa OOIIEHUS, TOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, TIPEANOCHUTIOK BO3SHUKHOBEHHSI KOH(MIUKTHBIX CUTYAIIMA, YMETh CMSITYaTh KOH(JIUKTHI U
BECTH MEPETOBOPHI;

BIAJCTh PA3NMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJCHCTBUSA, MOHUMATh HAMEPCHHS
JIPYTHX JIOJEH, TPOSBIATh YBAKHUTEIBHOE OTHOIIEHUE K COOCCETHUKY M B KOPPEKTHOH (opme
(bOopMyTHpPOBaTH CBOU BO3PAKECHUS;



pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJb30BAHHEM S3BIKOBBIX
CPEIICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

MOHUMATh ¥ HUCIOJIb30BATh MPEUMYIIECTBA KOMAaHJIHON M MHAMBUAYAJIbHOU pabOTHI IpH
pelIeHr OMOJIOrMuecKoi mpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh MPUMEHEHHUS TPYTIOBBIX
(dbopM B3aMMOACICTBUS IPU pELICHUN Y4eOHOU 3a1a4u;

BBIOMpPATh TEMAaTUKY U METOJIbl COBMECTHBIX JEUCTBHIA C y4€TOM OOUIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)kJ10r0 WieHa KOJUIEKTUBA;

OpPUHUMATh LM COBMECTHOW JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
AeUCTBUSL MO €€ JOCTUKEHHUIO: COCTABJISATh IJIaH JEHCTBUN, paclpeAesiaThb POJu € Y4YETOM
MHEHUU y4aCTHUKOB, 00CYKJaTh Pe3yJbTaThl COBMECTHON PabOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIA/a U KaXJOr0 YYaCTHMKA KOMaHJbl B OOLIMN pe3ysbTat
Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IMPOEKTHI, OLIEHWBATh WAEH C TO3UIMU HOBU3HBI, OPUTHHATBHOCTH,
NPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TMOBEJACHUE B PA3JIUUYHBIX CHUTYaIlMsX,
IPOSIBIISAITH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBiajeHue YHUBEPCATBHBIMHU PEeryJTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISIBICHHS MPOOJEM M UX pelIeHUs B
KU3HEHHBIX U YY€OHBIX CUTYaIUSX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKUX 3HAHUM II€JIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUSAX U TMOCTYINKAaX MO OTHOIIEHWIO K >KMBOM MPUPOJIE, CBOEMY 3J0POBBI0 U 30POBBIO
OKPYXAaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATENBHYIO NI€ATEIbHOCTD, BBISBISATH IMPOOJIEMBI,
CTaBUTh W (opMyaupoBaTh COOCTBEHHBIE 3aJa4ll B 0O0pa30BaTCIbHOW ACATEILHOCTH M
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH PELIEHUsS MPOOJEMBI C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

paciupsTh paMKy y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEIICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOW SPYAUIIMH B Pa3HBIX 00IacTaX
3HAHWH, IOCTOSTHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTH, OLIEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;



BJIAJI€Th HABBIKAMU MMO3HABATEILHON PePIIEKCUN KaK OCO3HAHUSI COBEPILIAEMBIX IEUCTBUM U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, MCIOIb30BaTh MPUEMBI pedieKCHH
JUTsL OLEHKH CUTYalluu, BEIOOpa BEPHOI'O PELICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI PYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB IEATEIBbHOCTH;

3) npuHsTHE CE0S U APYTUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAJIU3€ PE3yJIbTaTOB JEATEIBHOCTH;

IpU3HABATh CBOE MPABO U MPABO IPYIMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbpraThl ocBoeHUs: nporpamMmMmbl COO mo Ouosoruu Ha 6a30BOM YpPOBHE
BKJIFOYAIOT crienuduaeckue st yueOHoro npeamera «buomorus» HaydHbIe 3HAHUS, YMEHUS U
crocoObl JIEMCTBUM MO OCBOCHUIO, HHTEPIpPETallMk W MpeoOpa3oBaHUI0 3HAHUW, BUJIBI
NEATeTbHOCTH TI0 TIOJTyYCHWIO HOBOTO 3HAHHS W NMPUMCHEHHUIO 3HAHUW B Pa3JIMYHBIX yU4EOHBIX
CUTyallusiX, a TaKXE€ B pPEAIbHBIX JXU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Owosorueii. B
porpaMMe MpeMETHBIE Pe3yIbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOoro npeamera «buonorus» ¢ 10 knacce nomKHbBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTh 3HAHWI O MeCT€ M POJM OHOJOTHUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUNUCKUX U 3apYyOC)KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
O6uonoruu, GyHKIUOHATHHONW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 337124,

YMEHHE PacKphIBaTh COAepKaHWE OMOIOTUYECKUX TEPMUHOB M TOHITHM: KU3HB, KIIETKA,
opranu3M, MeTaboau3M (OOMEH BEIIeCTB W TNPEBpaIllEHWE DHEPruM), TOMEOCTa3
(camoperynsiuus), YpOBHEBas  OpraHu3allyds  KUBBIX  CHCTEM, CAMOBOCIPOU3BEIICHHE
(penpoaykuus), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

YMEHHE Wu3JaraTh OWOJOTUYECKHWE TeOopHuH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
[EHTpaJIbHAs J0TMa MOJICKYJsApHOW Omonorum), 3axoHbl (I. Mengens, T. Moprana, H. U.
BapuiioBa) u yueHus (0 IIeHTpax MHOTO00pa3us M MPOUCXOXKACHUS KyIbTypHBIX pacTeHuii H. U.
Basunoga), onpenensaTs rpaHULIbl UX IPUMEHUMOCTHU K KMBBIM CHUCTEMaM,;

YMEHHE BJIaJETh METOJaMH HAy4YHOr'O MO3HAHUS B OMOJOTMM: HAOIIOJEHHE M OMUCAHHE
KUBBIX CHCTEM, TMPOIECCOB W SBICHWUW, OpraHu3alvs W TPOBEJEHHUE OHOJIOTHIECKOTO
AKCIIEPUMEHTA, BBIABW)KECHHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSICHEHUE TIOJYyUYECHHBIX pPE3yJIbTAaTOB, HWCIOJIb30BAHHBIX HAYYHBIX MOHSTHH,
TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJbI HA OCHOBAaHWH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYLIECTBEHHBIE NPU3HAKU BHUPYCOB, KIETOK IMPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU MPOIIECCOB: OOMEHA BEIIECTB U



MpEeBpalIeHUs PHEPTUU B KIETKE, (POTOCHUHTE3a, IMIACTUYECKOrO0 W DHEPreTHUEeCKOro oOMEHa,
XeMOCUHTE3a, MUT03a, MeH03a, OIJIOJOTBOPEHHUS, PA3MHOKEHHUSI, UHIUBUAYAIbHOIO PAa3BUTHS
opraHuszma (OHTOTEHE3);

YMEHUE MPUMEHSTh MOJYYCHHBIC 3HAHUS JJISI OOBICHEHUS! OMOJIOTHYECKUX MPOIECCOB U
SIBJICHUH, JUISl IPUHATUS TPAKTUYECKUX PEIICHUI B MOBCETHEBHOM MKU3HU C LIETbI0 00ECTICUCHUS
0€30IMaCHOCTH CBOETO 370pPOBbSI U 3J0POBbS OKPYXKAIOIIUX JIIOJEH, COOIIOECHUS HOPM
IPaMOTHOTO TIOBEJICHUsI B OKpYXKalOUed NPHUPOIHON cpeae, MOHUMaHUE HEOOXOIUMOCTH
WCIIOIB30BaHUsl IOCTUXKEHUM COBPEMEHHOW OWOJOTMU M OMOTEXHOJOTHUU Ji PallMOHAIBHOIO
MIPUPOJIOTNIOTL30BAHUS;

YMEHUE peIIaTh DJeMEHTapHbIC TEHETHYECKHE 3aJadyd Ha MOHO- W JUTHOPUIHOE
CKpelllMBaHUE, CIEIICHHOE HACJIeIOBAHUE, COCTABISATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpe/ICKa3aHus HACJIeI0BaHUS IPU3HAKOB Y OPraHU3MOB,;

YMEHHUE BBITIOIHATH JTA0OpATOpPHBIE M MPAKTUYECKHE PabOThI, COOIIOIATh MpaBuiIa MpPH
paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHUYECKH OICHMBATh M HWHTEPIPETUPOBATH HHOOpPMALUIO OHOJIOTHUYECKOTO
COJIEpKaHMsI, BKJIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHHMKOB (CpelCcTBa
MaccoBor MHGOPMAIIMK, HAYYHO-TIOMYJSIPHBIE MaTepUalibl), STHYECKUE aCIEKThl COBPEMEHHBIX
UCCJIEOBAaHUN B OMOJIOTUH, MEIUITUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THMCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001Ias
Ouonornyeckyro UHGOPMAIMIO M3 HECKOJbKUX MCTOYHUKOB, TPAaMOTHO HCIOJIb30BATh
MOHATUWHBIN armapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce nOMKHbBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MeCT€ M POJM OMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUNUCKHUX U 3apYyOC)KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
O6uonoruu, GyHKIUOHATHHONW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 337124,

YMEHHUE PaCKphIBATh COJEPKaHNE OMOJOTUUECKUX TEPMUHOB U MOHSATUN: BU, TIOMYJISIIHS,
reHoOH, DBONIONMS, JBWXKYIIUME CUIBI  ((PakTOpbl) DSBOJIONHH, MPUCITIOCOOIEHHOCTD
OpraHu3MOB, BHJ000pa30BaHUE, DJKOJOTHUYECKHE (aKTOpPHI, DSKOCHCTEMa, MPOMYICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, IETIH MUTAHUS, SKOJIOTHYECKas MupamMuIa, OMoreonenos, ouocdepa;

YyMEHHE wu3Jaratb Ouoyiormueckue Teopun (dBomtonmoHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHS SBOJIOLNH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHuid W myTed sBomonuu A. H. CeBeprioBa, yueHUs o
ouocdepe B. . BepHajuckoro), onpenensiTh FpaHUIbl ©X TPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BJIaJETh METOJaMH HAy4YHOr'O MO3HAHUS B OMOJOTMM: HAOIIOJCHHE M OMUCAHHE
KUBBIX CHCTEM, TMPOIECCOB W SBICHWUW, OpraHu3alvs W TPOBEJEHHUE OHOJIOTHIECKOTO
AKCHEPUMEHTA, BBIIIBUKEHUE TUIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIE]yEMbIMU



BEITMYMHAMH, OOBSCHEHHE ITOJIYYCHHBIX PE3yIbTaTOB, HCIOIL30BAHHBIX HAYYHBIX MOHSITHH,
TEOPU 1 3aKOHOB, YMEHUE JCJIaTh BHIBOABI HA OCHOBAHUH TIOJYUYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKN CTPOCHUS OMOJOTHYECKUX OOBEKTOB: BUIOB,
MOMYJSAIUNA, TPOAYICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B H JIKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACIEACTBEHHOH  HW3MEHYHMBOCTH, €CTECTBEHHOro  OTOOpa,
BHUI000pa30BaHuUs, MPUCITOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBUS 3KOJOTHUYECKHX (PAaKTOpOB Ha
OpraHu3MBbI, IIEPEHOCA BEIIECTB U MOTOKA YHEPTUU B YKOCHCTEMAaX, aHTPOTIOTEHHBIX N3MCHCHUM
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHWOTCOXMMHYCCKHUX IIMKJIOB B
ouocdepe;

YMCHHE MPUMCHSTH MOJYYCHHBIC 3HAHUS I OOBSCHECHUS OWOJIOTMUECKHX IMPOIIECCOB H
SIBIICHUM, IS IPUHATHS MTPAKTUYCCKUX PEIICHUHN B MIOBCETHEBHOW YKU3HHM C IICJIBI0 00SCIICUCHUS
0€30MacHOCTH CBOETO 370pPOBBS W 3JI0POBbSl  OKPYIKAIOIIMX JIFOACH, COOJIOJACHUS HOPM
IPaMOTHOTO TIOBEACHUS B OKpYXalomleld MPUPOTHON cpene, MOHWMaHWE HEOOXOAUMOCTH
MCIIOJIb30BAHHMSI JOCTHKECHUN COBPEMCHHOMU ounonoruu TUTST PaIMOHAILHOTO
PHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh 3JeMCHTapHbIC OMOJOTHYECKHE 3a/Jaud, COCTaBIIATH CXEMBl IEpeHOCa
BEIICCTB ¥ DHEPTUHU B IKOCUCTEMAaX (LI MUTAHUS);

YMCHHE BBINTOJIHATEL JIAOOPATOPHBIE M TPAKTHUYECKUE paldOTHI, COOJIOJATh MpaBHIA IIPH
paboTe ¢ yu4eOHBIM U JTabOpPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OLIEHUBATh W HHTEPIPETHUPOBATH HHPOPMALUIO OUOJIOTHYECKOTrO
coJlep KaHMsl, BKIIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUSA W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBoM MHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuUBaTh TJI0OATbHBIE
HKOJIOTHYECKHUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIINIO;

yMEHHE CO3/aBaTh COOCTBEHHBIC TIMChbMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
Ononornyeckyro UWHGOPMAIMI0 H3 HECKOJbKUX HMCTOYHHKOB, TPAaMOTHO HCIOJB30BATh
MOHSATUWHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 pa3ie/ioB 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

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMuHbIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 htts://m.eds0.ru/8636b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60IHIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTkd. MuTto3. JlaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

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

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

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

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

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

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

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKOJIOTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

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

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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