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HHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3paboTke MpOrpaMMbl 10 OUOJIIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPECIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O0y4YeHUs U TpeOOBAHUH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoil Deneparum, a Takke MOJIOKEHUS 0 criennduke OMOJIoruH,
e¢€ 3HauCHWM B IO3HAHWUH KHUBOU npupoasl H oOecrieueHuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CorlacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMBbl
1o OMOJIOTHH U €€ CTPYKTYpA.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TEeIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS O0OYydYaloOIIMXCS CcpeacTBaMu ydyeOHoro mpeamera «buonorusy,
onpezenseT o00s3aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, PpaclpelieleHUe I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIEI0BaTeIbHOCTh M3yUeHUs yueOHOro marepuaia ¢
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 00pa30BaTEbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIINXCA.

B mporpamMe mo OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METAlpPEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIHHON JIEATEIIPHOCTH/y4eOHBIX JCUCTBUN O0YJIArOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbI ypOBEHb) pEaIM30BaH MPUHIIUI
MPEEMCTBEHHOCTH B HW3y4YeHUWW Owuojoruu, Onarojgapsi 4YemMy B HEH MpocMaTpPUBAETCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUSI, IIEHHOCTHBIX OPUEHTAIMM  JUYHOCTH, HKOJOTUYECKOTO  MBINIJICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HM W OEpEeKHBIM OTHOIIEHHEM K OKpYKarolei
npuponHoil cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMYECKUX TEOpUi, a TakKkKe
3HAHUN O CTPOECHUHU KUBBIX CUCTEM PAa3HOTO PaHra U CYLUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YAEJIEHO BHUMAHWE HCIOJIb30BAHUIO TOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIS PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YKCIe: TPO(UIaKTUKA
HACJICJCTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS PKOJIOTUYECKHU IIEIECO00PA3HOTO MOBEICHHS B OKPY)KAIOIIeH MPUPOAHON cpere,
aHaJ M3a BIMSHUS XO3AMCTBEHHOM JESTEIPHOCTH YEJIOBEKa HAa COCTOSHHE TPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTU Y4eOHOTO
npeametra «bUONOTHs» MPOAUKTOBAHO HEOOXOIMMOCTHIO 00ECTICUCHUS YCIOBHM ISl pEIICHUS
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/roiaraet
dbopmupoBaHre y OOYYarONIUXCS CIIOCOOHOCTH aJanTHUPOBATHCA K M3MEHEHHSIM JTMHAMHUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero oOmero oOpa3oBaHMs 3aHMMaeT BaxHoe mecto. OHa
obOecrieunBaeT (GoOpMHUPOBaHUE y OOYUAIONMIUXCS TPEACTABICHUNH O HAyYHOW KapTHHE MHpAa,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUISA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonbmioe 3HaueHue OWONOTHMA UMEET TaKXKe [UIsl PEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO 00IIero oOpa3oBaHus, colManu3anuu odyqarommxcs. N3yuenue
Ouonorun obecrieynBaeT YCIIOBUA IS ¢dbopmupoBaHus UHTEJIEKTYaJIbHBIX,



KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpBHI, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSAMM W3 IPYIHX Y4eOHBIX MpPEAMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeIHA3HAUYCHHH YIeOHOTO
npeamera  «buoNOrUs» COCTaBWIM OCHOBY JUIS OIpENeNeHHs IOJIXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUS, TIPEACTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT10op coxmepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUH KyJIbTYpOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0yYaIOUINeCs TOJKHBI
OCBOUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU JaesTesibHOCTH. Oco00e MECTO B 3TOM cuCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKkTypHpoBaHUEe COJEpXKaHHUA Y4eOHOro Mmarepuaja B HporpaMMe IO OHOJOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
KUBOW HpPUPOJBI, O €€ ypOBHEBOH OpraHu3aluy M SBOJIIOLMU. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHoro npenmera «buosnorus» BbIJIEIEHbBI CIENYIOLINE COJIEPKaTEIbHbIE JTUHUU:
«buonorus kak Hayka. MeToJpl Hay4HOro no3HaHusA», «KieTka kak Onosoruueckas cucrema,
«Opranusm Kak Ouosornyeckas cucremay, «Cuctema ¥ MHOroodpaszue OpraHM4ecKoro Mupa,
«OBOJIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliyd >KUBBIX CHCTEM
pa3HOro paHra u rnpuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JIJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Z[OCTI/I)KGHI/IG eI U3YUYCHUA yqe6H0ro npeameTa «buonorus» Ha 06a30BOM YPOBHE
o0ecreynBaeTCs PEIICHUEM CIICAYIOINX 3a/1a4:

OCBOEHHE O0YYaroIIMMMCS CUCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHMSIX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTEe3aX, MpaBUiaxX, CIY)KaIlMX OCHOBOHM i (opMHpOBaHHUS
IPEJICTAaBICHU O €CTECTBEHHO-HAY4YHON KapTHHE MHpa, O METOJaX HAay4YHOIO I103HaHUS,
CTPOCHUHU, MHOT000pa3sMM U OCOOCHHOCTSAX MHMBBIX CHUCTEM pa3HOTO YPOBHSI OpraHM3aluu,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

(¢bopMupoBaHue y OOydarolmuxcs MO3HABaTENbHBIX, MHTEIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaiMu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUMU HAyYHBIX B3IJISI/IOB,
UJEN U MIOJIXOI0B K U3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Y OOyd4aromuxcs oOme KyiabTypbl, (DYHKIMOHAIBHOW I'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI HA
OCHOBAHMU 3HAHWH U OMBITA, MOJYYSHHBIX IPU U3yYEHUN OMOJIOTUH;

(dbopMupoBaHHe y O0y4YarOUIMXCSd YMEHUN WIUTFOCTPUPOBATH 3HAYEHHE OUOJOTHYECKUX
3HaHUM B NPAKTHUYECKOM JAEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCHHUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KUBOUW MPUPOJIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEel, COOMIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUU
OMOJIOrNYECKUX MCCIIEJOBAHUM;



OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JIJIsl TOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M YMEHWH B MOBCETHEBHOW JKU3HU JIJISI OICHKH
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep PO IIIAKTHKH 32a00I€BaHU.

B cucreme cpennero obmiero oopazoBanus «buosorusy, u3yyaemas Ha 6a30BOM ypOBHE,
SBIISICTCSA O0SI3aTETbHBIM yYEOHBIM TPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JacTu

((ECTGCTBGHHO'HayLIHBIG MPEAMETBD).

Jlnist u3yueHusi Onosioruv Ha 6a30BOM YPOBHE CpPEIHEro 00IIero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buosorusi kKak Hayka.
buonorus kak Hayka. CBs3b OMOJIOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTHUMH
€CTEeCTBEHHBIMU HayKaMu, (uiocodueit, 3TUKOM, ACTETUKOW W mpaBoM. Ponp Ouonoruu B

q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpa. CucreMa OMOJIOTMYECKHUX HayK.

MeTobl TO3HAHMS KUBOM MPUPObI (HaOIr0IeHUE, SKCIIEPUMEHT, ONTUCAaHNE, U3MEPEHNE,
KJIacCU(pUKaLUs, MOJICIMPOBaHHE, CTaTUCTUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumu:

IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuiel u cxembl: «MeTO bl TO3HAHUS KUBOW IPUPOABIY.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «lcnonp3oBaHue pa3iaHYHBIX METOAOB MPU U3YUCHHUH
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 UX OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHusi Omosioruu. OTIUYHE >KUBBIX
CHCTEM OT HEOPTaHUYECKOH MPUPOJIBL.



CpoiictBa OwocucTeM W UX pa3zHooOpa3ue. YPOBHU OpraHU3AlMU OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIMA,  TKAHEBbIA,  OPraHM3MEHHBI,  MOMYJSIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOChHEPHBIA.

JdemMoHcTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHM3allMM >KUBOMN
IIPUPOIBI».

Ob6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMn4ecKnii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUHN COCTaB KJICTKH. XUMHYECKHE QJICMCHTBI: MaKpO3JICMCHTHI,
MUKPOSJICMCHTEI. Bonau MHUHCPAJIBbHBIC BCIICCTBA.

@OyHKIMU BOJBI MU MHUHEPAIBHBIX BEHIECTB B KieTke. llojjep:kaHre OCMOTHYECKOTO
OastaHca.

benxu. CoctaB u crpoeHne 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJICKYJIBI (TICpBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYCCKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

®depMmeHTHl — Ouonoruyeckue karanuzaropbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnnuust  (GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KcHpubd03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIMH YTIIEBO/IOB.

Jlununel: Tpuraunepuasl, Qochonmunuael, crepounbl. [mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJIOB, OENKOB M JIMIHUIOB Kak
HMCTOYHUKOB PHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotnasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne nm ¢ynxunuum PHK. Bunet PHK. AT®: ctpoenue u

byHKINN.

I_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TCOpHA — HNpPUMEP BSaI/IMO,Z[CfICTBI/ISI Hﬂeﬁ u
q)aKTOB B HAYUYHOM ITIO3HAHUH. MeTO}II)I HU3YUCHUA KIICTKH.

Krnerka kxak nenoctHas xuBas cuctema. OOmie mpu3HaKy KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cCucTeMa CUHTe3a Oenka.

Tumbl KIETOK: JyKapuoTHuecKas W mpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MPOKAPUOTUYECKON KIeTku. KieTounas creHka Oakrepuii. CTpoeHHE dYKapUOTHUECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIBHON, )KHUBOTHOU U TPUOHOMN KIIETKH.



IToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHas CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmarnueckass memOpaHa, €€ cBoiicTBa W (GyHKumu. lluTommasma m €€ OpraHoWIBI.
OnnomemOpanubie opranonasl kietku: JIIC, anmapar 'onbmku, mmzocomsl. [TomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IIacTHiAbl. IIpomcxoxneHne MUTOXOHIAPHUN U ILIACTHI.
Bunast mitactun. HememOpanHbie OpraHoU/Ibl KIETKU: pUOOCOMBI, KJICTOYHBIH EHTP, LIEHTPUOIIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIETKU. BrirtoueHus.

SAnpo — peryasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.
JdemMoHcTpanum:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

EI/IaFQaMMHI ((PaCHpCIleJICHI/IC XUMHYCCKHX DJIEMEHTOB B  HEKHBOM IIprupoac»,
((PaCHpe,Z[CJ'ICHI/Ie XHUMHYECKHUX IJIEMEHTOB B JKHBOM IIpUpOaACH.

Tabmuuel u cxemsl: «Ilepuoguueckas Tabiuua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenune monekynsl ATD», «CtpoeHune 3ykapruoTHYECKOn
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn».

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE JIsi TIPOBEICHUS] HAOIOACHUH,
U3MEpPEHM, YKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHaTbHBIX
KJIETOK.

JlaGopaTopHble ¥ IpaKTHYeCKUEe padoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (pEepMEHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTalla3bl)y.

JlabopaTopHas pabota Ne 2. «lM3ydyeHuwe CTpOeHHUS KIETOK DPACTEHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHE.

Tema 4. 'KuzHeaeaTeJJbHOCTh KJIETKH.

OOmen BemiecTB, WM MeTa0OMM3M. AcCUMWISIHS (TUNIACTUYECKHA OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metadonusma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B TOHUMAaHUH MeTa0O0IU3Ma.

Tumnbel oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb dpepmeHToB B 00MeHe
BEIIECTB M MTPEBPAIIEHNUH YHEPTHH B KIICTKE.



®dorocunre3. CBeroBas W TemHOBas (a3el ¢orocuHTe3a. Peakumm ¢otocuHTe3a.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JJIs KU3HU Ha 3emute. BiusiHue ycrmoBuid
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIHE OakTepuu. 3HAUYEHUE XEMOCHHTE3a IS JKU3HH Ha
3emie.

DHepreTuyeckuii OOMEH B  KJETKe. PaciieruieHue BEIIeCTB, BbIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTalbl d3HepreTruueckoro ooMena. ['nmukonus. bpoxenue u
ero BuIbl. KHUCIOpPOAHOE OKHCICHHE, WIA KICTOYHOe jbixaHue. OKHUCIUTEIBHOES
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknum wmarpuunoro cunte3a. l'enernyeckas wunpopmamus u JHK. Peammuzaums
TeHEeTUYeCKON MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cunte3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl TpaHcasiuuu. KonupoBanue
aMuHOKUCIIOT. Ponb pubocom B GuocuHTese Oelka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi  BupycoB (/.
U. ViBanoBckuii). OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO IMKJIa BUpPYcoB. bakrepuodaru.
Bone3nn pacTeHui, )KUBOTHBIX M YEJIOBEKa, BBI3BIBAEMbIE BHpycamMu. Bupyc mmmyHoaedumnura
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTHasi TpaHCKpHIMIM, peBepTa3a U HMHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00JICBaAHHIA.

JdemoHcTpaumnu:
IMoptpetsr: H. K. Konsuos, /1. 1. Usanosckuii, K. A. Tumupsses.

Tabmuiet ~ u cxembl: «Tunbl  nuTanus»,  «Mertabomuzm»,  «MUTOXOHIPHSY,
«QHepreTnueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHkMoHUpoBaHue reHa», «CuHre3  Oenmka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIW[a, Oaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: moaenu-anmvkanun «Yasoenue IHK u Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nmki, WM >KU3HEHHbIM LUK KieTku. MHtepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopel. XpoMaTuael. LluTomornueckne OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinerku — muto3. Craguum murtosa. [lpoiecchl, nmpoucxonsiiyve Ha pa3HbIX
CcTaausgIX MUTO3a. bromorndeckuii CMBICII MUTO3a.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.



@®opMBbI  pa3MHOXKEHHSI OpPraHWU3MOB: Oecrojioe W TMoJioBoe. Buasl  Oecronoro
pPa3sMHOKCHUS: JCTICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTMBHOE pa3MHOXKEHHE. VCKyCCTBEHHOE KIOHMPOBAaHHE OPraHM3MOB, €r0 3HAYCHHUE JIJIS
CEJICKIINY.

ITonoBoe PAa3MHOXKCHHUC, €I'0 OTIIMYUA OT OecroJioro.

Meito3. Cranun Mmeiiosa. IIpoueccel, mpoucxonasmue Ha craausx Mmeiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — nporecc 00pa30BaHMs MOJOBBIX KIETOK Y )KUBOTHBIX. [1070BBIE JKene3bl:
CEeMEHHUKU M su4yHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,
ANWLEKIeTKa) — crepMaroreHe3 U oBoreHe3d. OCOOEHHOCTM CTPOEHMs SAHLEKIETOK MU
cnepmaro3onsioB. Omionorsopenue. [laprenorenes.

NunuBunyanbHOe pa3BUTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
oprarorene3. [ToctamMmOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPUOHATHLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOKAEHHBIE YPOICTBA.

Poct n pa3sBUTHC paCTGHHﬁ. OnroreHes LOBCTKOBOI'O paCTCHUA: CTPOCHNEC CCMCHU, CTA/IUN
pa3sBUTHA.

JdemoHcTpamum:

Tabnuie! u cxembl: «@opMbl pa3MHOKEHUST OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXEHUE pPACTCHU», «JlelleHne KIEeTKU
OaxTtepuii», «CTpoeHue MONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINH UK,
«Pemmukanua JTHK», «Mwutos», «Meio3», «lIpsamoe n Henpsimoe pa3ButHe», «l'ameTorenes y
MJIEKOTIMTAIONINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBanue: MUKPOCKOI, MHUKporpenaparbl «CrepMaTo30uabl MIICKOITHTAIOIIETOY,
«Siueknerka miekonurarouiero», «KapuoknHe3 B KIETKax KoOpelika JyKa», MarHuTHas
Moaenb-anrukanus «Jlenenue knetku», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHas pabota Ne 3. «HabmoeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

JlabopatopHass pab6ota Ne 4. «M3yueHue CTpOEHHUs TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3agaum reHetuku. HMcropust pa3BuTHUs TeHETUKU. Ponp muTONOrMU H
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHIICKUX ¥ 3apYOEKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-



FCHGTHHCCKHﬁ). OCHOBHLIC TCHCTHUUYCCKUC ITOHATHSL. FGHGTI/I‘-ICCKa}I CHMBOJIMKA, I/ICHOJIB3y€Ma}I B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUsA  IPU3HAKOB,  ycCTaHOBiIeHHble  [. Mennenem.
MoHorubpuaHoe CKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEPBOTo MoKoJaeHus. [IpaBuiio
JOMUHUPOBAaHUA. 3aKOH pacCIlEIUIeHUsl Npu3HakoB. ['mmore3a uuctoThl ramer. IlonHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurnbpuHoe CKpelMBaHME. 3aKOH HE3aBUCUMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[luToreHeTyecKue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMs. AHAJIU3UPYIOIIEE CKpeLIMBaHUE.
Hcnonb30BaHue aHAIU3UPYIOLIETO CKPEILMBAHU I ONIPEAEICHUsS TEHOTUIIA OCOOH.

CueruilenHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno CcHemJIeHHOMY
HacJIeI0BaHUIO reHOB. HapylleHue clerieHus reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

['enernka mona. XpoMOCOMHOE OIPEIEICHHE 10J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBIL.
['omorameTHble W TreTeporameTHbIe OpraHuW3Mbl. HacnemoBaHue MpPU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

N3menunBOCTh. Buapl M3MEHUYMBOCTH: HEHACIECACTBEHHAs W HACIEACTBEHHas. Poib
cpeapl B HEHACIEICTBEHHOW  M3MEHYMBOCTH.  XAapaKTepUCTHKA  MOIU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapuauuoHHBIM psii ¥ BapuanuoHHas kpusas. Hopma peakuum mnpusHaka.
KonuuecTBeHHble M KayeCTBEHHbIE IPU3HAKM M WX HopMa peakuuu. CBolicTBa
MOIU(PHUKATMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKAs, U3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHUYNBOCTb.
Meiio3 u MONOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBOCTh. Kiaccu¢ukanus MyTalnuii: TeHHblE, XpPOMOCOMHBIE, IeHOMHbIe. YacTroTra
INPUYMHBI MyTaluil. MyTareHHble GakTopbl. 3aKOH TOMOJIOTMYECKUX DPSIIOB B HACJIEICTBEHHOM
n3Menunsocty H. . BaBuiosa.

BHCHI[epHaH HaCJICIACTBECHHOCTb U UI3MCHYNBOCTD.

I'enetnka uenoBeka. Kapuotun denoBeka. OCHOBHBIE METOABI TE€HETHKH YEJIOBEKa:
TeHEANOrNYeCKHii, ONM3HELOBBIH, IMTOT€HETUYECKUH, OHMOXMMUYECKHHA, MOJEKYJISPHO-
reHeTndecknii. COBpPEMEHHOE OIpeJe/ieHHe TE€HOTHIA: MOJHOTCHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMpPOBaHUe, B ToM uucie ¢ nomomsio I1IIP-ananu3a. HacnenctBeHusle 3a0oneBaHMs
YeJIoBeKa: TeHHble Oone3HW, OONe3HHM ¢ HACIEACTBEHHOW IPEIpacHo0oKEHHOCTEHIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, TUATHOCTHKH, MPO(UIAKTHKYA U JICUCHHUS] TeHETUIECKUX
Oone3Hell. MeaMKO-TeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHWE MEIMIIMHCKOM TEeHETHKH B
NPEOTBPALICHUN U JICYEHUHN TeHETHIECKUX 3a00JIeBaHUI YeTI0BEKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBusos.

Tabauibl 1 cxembl: «KMOHOTHOPUTHOE CKPEIIMBAHUE U €T0 ITUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,




«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3y, «B3anmoneicTBre ajiebHbIX T€HOBY, «I'€HeTHYecKue KapThl pACTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buapl wu3MeHunBoCcTH», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTnka rpymnm Kpou», «MyTalMoHHAsS
M3MEHUYHUBOCTD.

Ob6opynoBanue: Mmojenu-anmMkanun  «MoHoruopuaHoe ckpeuubanuey, «HemnomnHoe
JOMUHUpOBaHUE», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KpbUIbEB U OKPACKU Tela), repoapuit
«I"'opox moceBHOW».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHast padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUTHOTO M JIUTHOPUITHOTO
CKpEIIMBAaHUS Y IpO30(UIIbl HA TOTOBBIX MUKpPOIPENapaTax.

JlaboparopHast padota Ne 6. «M3ydeHrne MOIUPUKAMMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO PsiJia ¥ BAPHALIMOHHON KPUBOID».

JlaGoparopuass pabota Ne7. «AHanmu3 wMyTauuid Yy JApo30QuIbI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[IpaxTuueckas padora Ne 2. «CocTaBiieHue 1 aHaJIU3 POJOCIOBHbBIX YEIIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa U IpoLecC. 3apOoKJCHHUE CEIeKIUH U JoMecTuKauus. YdeHue H.
. BaBuioBa 0 LEHTpax NPOUCXOXJIEHHUS W MHOrooOpaszus KylbTYPHBIX pacTeHHil. LleHTpbl
IIPOUCXOXKICHNS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCoBBI ¥ MHAUBHAYAIBHBI OTOOPHI B CENEKIIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKCTEphepa. bIM3KopoCTBEHHOE CKpEeNMBaHUe — WHOPHIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JWHUK. [ereposuc, wnm TruUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmBanue — ayropuawar. OtnanéHHas THOpuau3amus U e€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJyYyeHUE MOIUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUMU PaCTEHU,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHonorus kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpPHUsA. IJTambl CO3JAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxkenepus. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHrnpoBaHue BBICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M JTHUdeckue mnpobremsl. MO -
T€HETUYECKN MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMOHCTpalluH:

Hoprpersl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.



Tabauiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAECHUS U MHOrooOpasus KyJIbTYpPHBIX
pactenuit», «llopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHHi», «OTaanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylabTypbl U KIOHUpOBaHHE», «KOHCTpyHMpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O0opynoBaHKE: MYJISDKU TIJIOJIOB U KOPHEIIONOB JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX03sICTBEHHBIE PACTCHUSI.

JlaboparopHble U NpaKkTHYecKue padoThbl:

Okckypeust «OCHOBHbIE METOJbl U JAOCTHXKEHMSI CENEKIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoaronHnoHHAS OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHUS JBOJIIOLUOHHOM TEOpUHU. ODBOJIIOLMOHHAs TEOpUs U €€
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa HBooLMU. [laneoHTONOrMUECKHE: MOCIEA0BATENbHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTomnucH, nepexoansie ¢Gopmbl. bruoreorpaduueckne: cxoacTBo
U paznuuue GayH u GpIop MaTEepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA U pa3iuyus 3MOPUOHOB pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYJIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTEeH y BCEX OpraHU3MOB.

OpomonnonHass Teopuss Y. JlapBuHa. IIpennoceuiku BO3HUKHOBEHHs JapBUHHU3MA.
JIBIoKyle CHiIbl  SBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus sBomtorun (CTI) u e€ 0CHOBHBIE TIOJOKEHHUS.

Muxkpososmtorus. [Tonmynsus Kak equHUIA BUIa U 3BOJIOLUY.

JBroxymiye cuibl ((pakTopbl) BOJIOLMUA BUIOB B Mpupoae. MyTallMOHHBIA MpoLEece U
KOMOMHATHBHAs HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsauus u

MHUTpaLHs.

EcrecTBeHHBI 0TOOp — Hampapisromuil (akTop 3BoOIONUH. DOPMBI €CTECTBEHHOTO
otbopa.



[IpucrocoOIeHHOCTh ~ OpPraHWU3MOB  KaK  pe3yibTaT  dBoionuu.  [Ipumepsl
MPUCTIOCOOICHUH y OpraHu3MoB. ApoMOp( 036l K UIMOATATITAIUH.

Bun u Bumgoo6paszoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpapuuecKkoe, IKOJIOrHUECKOE.

MaxkpoosBosronus. @opMbl HBOIIONUK: (puUIeTHYecKas, JTUBEPreHTHasi, KOHBEPreHTHas,
napaensHas. HeoGpaTuMocTs 3BOMIOLUN.

[Ipoucxoxkaenne  OT  HeCHEIHAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHAas paJaualus.

JdemoHcTpaumnu:

[optpertsl: K. JIunnent, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkkenpb, @. Mrosep, A. H. CeBeprios.

TaGauiel 1 cxembl: «Pa3Butue oOpraHmdeckoro Mupa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpazue coproB pacTteHuily, «MHorooOpasue mnoposa
KUBOTHBIX, «[Honmynsauumy, «MyTtannoHHas U3MEHYUBOCTDY, «ApomMopdo3bI»,
«Mnnoanantauumny», «OO0mas nereHepauusy», «JBwxymme cuibsl 3Bomonuny, «Kapra-cxema
mapmipyra myremectBus Y. lapBuna», «boprba 3a cymectBoBanue», «lIpucmocoGieHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHYECKOE BUI000pa30BAHUE.

O6ODVI[OBaHI/IeZ KOJUICKIUA HACCKOMBIX C Pa3JIMYHbIMH THUIIAMH OKpPACKH, Ha60p IJ10410B
N CCEMsH, KOJUICKIIUA ((HpI/IMCpBI 3alllUTHBIX HpHCHOCO6J’I€HHI>i Y JKHUBOTHBIX», MOJCIIb
«OcHOBHBIC HaIlpaBJICHUA SBOJIIOLUND, 00BEMHAS MOACIb ((CTpOGHI/Ie T'OJIOBHOT'O MO3ra
ITO3BOHOYHBIX».

buoreorpaduueckass kapra wmupa, Komiekius «DopMbl COXpPaHHOCTH HCKOMAeMBbIX
JKUBOTHBIX U PACTEHUI», MOAENb anrukanus «llepekpécT XpoMocom», BIaXKHbIE MpenapaTsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPBUIHEB U OKPACKH TEJa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:
JlaGoparopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlabopatopHas pabota Ne?2. «Omnmcanwe TPHUCTIOCOOJCHHOCTH OpraHu3Ma ©  eé
OTHOCHUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KM3HU Ha 3emJie.

JloHayuHble MPEICTABIEHUS O 3apOKACHUM KU3HU. HayuHble TMIIOTE3bl BOSHUKHOBEHHUS
KU3HM Ha 3emuie: aOWOoreHe3 W TaHCIepMHUsA. XHUMHUYECKas DBOJIONMS. AOWOTEeHHBIN CHHTE3
OpPraHMYEeCKMX  BEHIECTB U3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  MOATBEPKICHUE
XUMHUYECKON 3BOMIOIMK. HauanpHble dTanel Ouonorndeckoit sBomonuu. ['unoresa PHK-mupa.



dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKIETKHU. [lepBble KIETKH U UX
sBosonysl. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pazputne xm3uu Ha 3emsie 1o spaM U nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickas 3pel. llameo3oiickas 3pa u e€ mNepUoabl: KEMOPHIICKHH, OpJIOBHKCKHUH,
CUJTYPUICKUH, JI€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.
Kaiino3zoiickast apa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMaTra U IeoJOTMYECKUX MpolueccoB. OCHOBHbBIE ATalbl BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHupa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue BOMIOIUNA. OCHOBHBIE CUCTEMATUYECKUE
TPyl OPTaHU3MOB.

9BOJ’IIOI_[I/I$[ YCJIOBCKA. AHTpOHOJ'IOl"I/ISI KaK Hayka. PaszButne Hpe,I[CTaBJ'IeHI/Iﬁ (6]
MPOUCXOKICHUHN YCIIOBCKA. MeTtobl HU3YYCHUS aHTPOIIOI'CHE3a. CXOI[CTBa " pas3jinduAa 4CJIOBCKaA
U J)KUBOTHBIX. CHCTEMAaTHUYSCKOEC IT0JI0KECHHUE YSI0BEKA.

JBmwxkynme cwibl  (pakTopsl) aHTpomoreHes3a. HaciencTBeHHass HW3MEHYHBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILIUICHHUE,
peub.

OcCHOBHBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, UeIOBEK yMenblH,
Yenosek npsaAMmoxondiiui, YenoBexk HeaHaepranbckui, Yenosek pasymHbiii.  Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILIECTBOBaHMS, 00JACTh pacnpoCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJNIBIIIUE pachl: eBpoINeouHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUAIbHAasg), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOTIEHHOCTH TMPEJCTaBUTENEH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:
Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabnuiel u cxeMbl: «Bo3HukHOBeHHEe COMHEYHON CUCTEMBI», «Pa3BUTHE OPraHMUECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHHS
YeloBeKa M 4elOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXOJIIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelloBeUecKHre pachi.

Ob6opynoBanue: Mmysoku — «[IpoucxoxxaeHne denoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAHTPONa, HeaHJepTalblla, KPOMaHBOHIIA), CICTIKU WM M300paKeHHUsS KaMEHHBIX OpYAHN
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIOrHYecKas Tabiauia,
KoJuTeKIust «POPMBI COXPaHHOCTH MCKOIIAEMbIX )KUBOTHBIX U PACTCHHI».




JlabGopaTropHble U MpaKkTUYecKue padoThbl:

[Tpaktuyeckas padora Ne 1. «/3yyeHne HCKONAaeMbIX OCTaTKOB PACTECHHUN U KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcHs «IBOJIOIHS OPraHMYECKOTO MHUpa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIH WU
KpaeBeauecKuil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKOJIOTHSI KaK Hayka. 3aJadyd W paslieJbl d3KOJOTMH. MEeTOJbl 3KOJIOTHMYECKUX
UCCJIEIOBAaHHM. DKOJIIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpe,I[LI o0uTaHUA OpPraHnu3MoB: BOJAHAasd, HAa3€MHO-BO3ylIHasd, IIOYBCHHAs,
BHYTPUOPraHU3MCHHAs.

Okonoruueckue ¢akropel. Knaccuduxamus skonornueckux (hakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleliCTBHE SKOIOTUYECKHX (PaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTOpBl:  CBET, TEeMIIeparypa, BIAKHOCTh.  DOTONEPHOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBUIO aOUOTHYECKHUX (paKTOpPOB. bruonornyeckue puTMsl.

buornueckne ¢dakropel. Buapl OuoTHYECKMX ~ B3aMMOJEHCTBHH: KOHKYpEHIMS,
XHUIHUYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHue OUOTUYECKUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKUA NOMyisiuud. (OCHOBHBIE IIOKA3aTENIH IOMYJISALUH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauusd. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ PeryIIsiiusl.

JdemoncTpanum:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynse, 3. I'ekkens.

Tabnuiel u cxemsl: kapta «IIpupoanbie 30Hb1 3eMun», «Cpesibl 0OUTaHUS OPTraHU3MOBY,

«®Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkny», «llumessie nenmu».

JlabopaTropHble U NpaKkTUYecKue padoTbi:

JlabopaTopHas pabota Ne 3. «Mopdosioruueckne 0OCOOCHHOCTH PACTEHHH W3 pPa3HBIX
MeCT OOUTaHHUSI.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISALUA pa3HBIX BUOB PACTCHUI.



Tema 4. Coo01ecTBa M DKOJIOrHYeCKHe CHCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CrTpykTypbl — OHOLEHO3a:  BHJOBaf,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

DKOJOTHYeCcKre CUCTeMBbI (dKocucTeMbl). [loHATHe 00 SKOCHUCTEeME W OHOTreoIeHO3e.
(DYHKI_[I/IOHEUIBHBIC KOMITIOHCHTBI 3KOCHUCTCEMBI: NpoAyUCHTbI, KOHCYMCHTBI, PCAYLCHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocucteMbl. llumeBsie 1enu u cetu. OCHOBHBIE TIOKa3aTelld SKOCHUCTEMbI: Ouomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOpPETYJIsLUsl, pazButue. CyKieccus.

[Ipupoanble 5KOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHUCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTPOIIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y POO3IKOCUCTEMBI. brosoruueckoe u
X03SHCTBEHHOE 3HAYECHHE arpo3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycrounBoctr 3KocucteM. CoxXpaHeHHE OMOIOTHYSCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa Ouocdepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak rIo0albHON AKOCHUCTEMBI.
JunaMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHE IMKIIBI JIEMEHTOB (yIyiepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoeuectBO B Ouochepe 3eminn. AHTpONOreHHbIE U3MEHEHUss B Ouocdepe.
['moGanpHbIe YKOJIOTUYECKUE TTPOOIEMBI.

CocymecTBoBaHue TpupoAbl M dyenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiuMBocTH Ouocdepsl. OCHOBa pPAlLMOHAIBHOIO YIPaBJICHUS MPUPOAHBIMU
pecypcamu U UX UCHOiIb30BaHue. JlOCTHKEHHsI OMOIOTUH M OXpaHa IPUPOIbI.

JdemMoHcTpanum:
Ioprpersl: A. [Ix. Tencnn, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuie! u cxembl: «llumessle nenny», «buoleHos3: coctaB u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuraHus», «IKoJoruueckas mnupamuaa», «buocdepa u UemoBexy,
«JKocucTeMa IMHUPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOTO Jeca», «buoueHo3
BOloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3[yXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
cocraBisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBelil 3G dexT», «DakTophl
PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yrieponga B O6uocheper,
«KpyroBopot a3ora B Ipupoae».




O00pyIOBaHUE: MOJIEIb-AIIIIINKALIIS «Tunununsle OHOILIEHO3BI, repOapuii
«PactutenpHpie  cooOmiecTBay, Koulekuuu — «buornieHo3y», «BpeguTenn — BakHEHIIHMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIMM pAcTeHUl ¥  IKUBOTHBIX,
MpUHAJISKANTUE K pa3HBIM 3KOJOTHYECKUM TpyniaM ogHoro Buaa, Kpacnas kaura Poccuiickoi
Deneparun, N300pakeHsI OXPAHIEMbIX BUI0B PACTEHUHN U KHUBOTHBIX.

I[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBaMBalOTCA TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHS
00y4JarIUMUCS TIPOrPaMM CPEIHETo 00IIero o0pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHS Ipeamera «buoyiorus» BbLIEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOLIME: OCO3HAHHE OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIPEIEICHUIO,
HaJIM4Me MOTHMBALMU K OOyYeHHUIO0 OHOJIOIWH, IleJieHaNpaBlIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B
CBOEH  JCATENBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPHUCYLUIUMH  CUCTEME
Ouosornyeckoro o0Opa3oBaHMs, HaJIMYUe SKOJOTMYECKOT0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImaHOCTHEIE pE3yiabTaTbl OCBOCHUA MPEAMETA «bnonorusy JOCTUI'alOTCA B C€IHUHCTBEC
yueOHOM M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMHU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH HCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHHUS M CIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAaHMS,
CaMOBOCITUTAHUSA W CaMOpPAa3BUTUSA, Pa3BHUTUA BHYTpeHHeI\/II mo3nguu JIMYHOCTH, IMAaTpUOTU3MaA,
YBAKECHUS K 3aKOHY U INPABOMOPSAKY, YEJIOBEKY TpyAa U CTAPLIEMY IOKOJIEHUIO, B3aUMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0 W  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepaunu, NpUpoae U OKPYKAroLIEn cpelie.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUSI yU4eOHOTro npenMeTa «buoorusy J0KHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAlUi, TIO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIECTBa,
pacliMpeHe KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOILIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJIEHUI BOCIIUTATEIBHOMN 1E€ATEIbHOCTH, B TOM YHCIIE B YACTH:



1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUK  OOYy4arOUIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 O0OIIECTBa;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOsA3aHHOCTEH, YBa)K€HUE 3aKOHA M
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPU CO3/IaHUH YU4EOHBIX IPOCKTOB,
peneHnH y4yeOHBIX ¥ MO3HABATENbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENITh COOCTBEHHYIO IIO3UIMI0 IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMCHHC YUUTBIBATD B CBOHX JEUCTBUIX HCO6XO,I[I/IMOCTI> KOHCTPYKTUBHOI'O
B3aUMOJCUCTBHUS JIOJCH C PpasHbBIMU y6€)KIIeHI/I$[MI/I, KYJbTYPHBIMU LHECHHOCTAMU U COLIMAJIbHBIM
IIOJIOKCHHUEM,

TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOLECCC COBMCECTHOI'O BbIITOJIHCHUA y‘le6HHX,
MMO3HABATCJIIbHBIX W HCCIICAOBATCIBLCKUX 3aJa4d, YBAXUTCIIBHOTO OTHOHICHHA K MHCHUIO

OTIOHEHTOB MPHU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONIEPKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:
c(hOpMHUPOBAHHOCTb POCCUMCKOMN TpakIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoanHON, ropaocTu 3a CBOM Kpaid, CBOIO

Ponuny, cBOM SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuuy;

HEHHOCTHOC OTHOHICHHWE K TIMPUPOAHOMY HACJICIUIO W TIaMIATHHUKaM [MIPHUPOAHI,
JOCTHIXXCHHAM Poccuu B HAYKC, HCKYCCTBEC, CIIOPTEC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OLCHUBATL BKJIad pOCCHfICKHX y‘IéHBIX B CTAaHOBJICHUC W PA3BUTHC
6I/IOJ'IOFI/II/I, IMOHUMAaHUs 3HAYCHHUS OMOJIOTUU B MIO3HAHMH 3aKOHOB MpUpOAbI, B )KU3HHU YCJIIOBCKA U

COBPEMEHHOTO O0IIEeCTBa;

ujeiHas  yOeXIEHHOCTh, TOTOBHOCTH K CHyKeHHI0O W 3amure (OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAaHME AYXOBHBIX LIEHHOCTEN POCCUICKOTO HAPO/1a;

C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMUS, STUICCKOTO IMOBCACHUA



CIIOCOOHOCTH OIIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUC JIMYHOI'O BKiIaJga B IIOCTPOCHUC YCTOP'I‘IPIBOFO 6y,[[y1].161"0;
OTBCTCTBCHHOC OTHOHICHHUC K CBOMM POJUTEIIAM, CO3JaHUKO CEMbU Ha OCHOBC

OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUILIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETUYECKOE OTHOILEHHE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BO3IICI7[CTBPI$I JKHBOM npupoabl 1 eé OCHHOCTH,

TOTOBHOCTBb K CaMOBBIPAKCHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KadyeCTBa TBOp‘ICCKOf/’I JIMYHOCTH,

5) pu3nyeckoro  BocnHTaHUS, (OPMHPOBAHHS  KYJLTYPbl  3I0pPOBbS U
IMOLMOHAJIBLHOIO 0JIArONMOTyYHsi:

MOHMMAaHHE U peau3alys 3J0pOBOro U 6€30macHOro oopasa KU3HU (370pOBOE NMUTAHHE,
coOI0IeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

IMOHUMAaHWEC M[CHHOCTU IPaBUJI HWHAUBHUAYAJIBHOIO W KOJJICKTUBHOI'O 0e30macHoro
MOBCACHUS B CUTYALIUAX, YTPOKAOIINX 3T0POBBIO U JKU3HU n}oz[eﬁ;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YNOTPEOICHHs aKOTroJs,
HapKOTHKOB, KypEHHS);

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [CHHOCTH MACcTEPCTBa, TPYI0I00NE;

TOTOBHOCTh K  aKTHBHOW  JIEATEIBHOCTH  TEXHOJOTHYECKOH ¥ COLHAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHHIMHPOBATH, TUIAHWPOBATH M CAMOCTOSTEILHO BBIIOJIHATH

TaKYyHO ACATCIIbHOCTD,

MHTEpeC K pa3iuyHbIM chepaM npodeccHoHaNbHON AeITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO MU CaMOOOPA30BAaHUIO HA MPOTSHKEHUU BCEH
KHU3HU;

7) IKOJOI'H4Y€CKOro BoCriMmTaHus :

HKOJIOTHYECKH 11eJIec000pa3Hoe OTHOIIEHHE K PUPOIe KaK NCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHHS;

MIOBBILLIEHUE YPOBHS IKOJIOTMYECKOM KYIbTYpbI: IPUOOPETEHHE ONBbITA IJIAHUPOBAHUSA
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPY’KAIOLEH CPE/Ibl;

O0CO3HaHME TII00aIBLHOI0 XapaKTepa SKOJOIrH4CCKHUX HpO6J’I€M u HYTGﬁ HUX pCHICHUS,

CIIOCOOHOCTH UCIIOJIB30BaTh PUOOPETaEMbIe TIPU U3YYCHUU OMOJIOTUU 3HAHUS M YMEHHUSI
IPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C PAIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (COOIOICHNE
MPaBWJI TIOBEJICHUS B MPHUPOJC, HANPABICHHBIX HAa COXPAHCHHWE PAaBHOBECHS B JKOCHUCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HEMPHITHE ACHCTBUIA, MPUHOCSIIUX BpEA OKPYXAroIIel MPUPOAHOIN cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJOTHUSCKUE IMOCIEIACTBUS MPEIITPHHIMAESMBIX
JNEHCTBUI U IPeIOTBpAILLATh UX;

HaJU4yhe PA3BUTOIO SKOJOTMYECKOIO MBILUICHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBHOW IIPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKON JIESITETBHOCTH HKOJIOTHYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

cpOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOIO Ha JUaiore KyjiabTyp,
CITIOCOOCTBYIOMIETO OCO3HAHHUIO CBOETO MECTA B IMOJIMKYIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHHME  SI3BIKOBOM M YMTATENbCKOM  KYyJbTYpbl KaK  CpEACTBa
B3aUMOJICUCTBUS MEXIY JIFOABMHU U MO3HAHUS MUPA;

MOHUMaHHUE Ceuu(PUKH OMOJOTUM KaK HayKd, OCO3HaHMs €€ poju B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEN U peIIeHHH TPOOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUII COBPEMEHHOM LMBHIIM3ALUU: 00ecreueHus
HOBOTO YpPOBHSI Pa3BUTHUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX MpoOsIeM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
HCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;



3aMHTEPECOBAHHOCTD B TOJIYYCHUN OMOJIOTHUECKUX 3HAHWH B IIEJISIX MOBBIIICHUS OOIIEH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM YacTH (yHKIMOHAJIHHOH
IpPaMOTHOCTH O0y4Jarouuxcs, GopMuUpyeMoi Mpu U3y4eHnH ONOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB IIO3HAHUS, UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4aeMmble 3HAHUS JUIS aHaidu3a U OOBSICHEHHs SBIICHUN
OKPY’KAIOIIET0 MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHHE JeiaTb OOOCHOBAHHbBIC
3aKJIIOUYEHUsI Ha OCHOBE HAyuyHbIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJyuyeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTb CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS AJi1 PCIICHUA
HpO6J’ICM B PCAJIbHBIX )XKU3HCHHBIX CUTYAlUAX,

OCO3HAaHUEC II€HHOCTU HayQHOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAaHUU 110 OHOJOTHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro rnpeaMera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHHsSI OOYYArOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCcTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), OOECIeUrBatOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIbHOW KOMIETEHIMH O0YYarolIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON MPAKTHKE.

MeranpeamMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETro OOIIero oOpa3oBaHMs
JTIOJDKHBI OTPaXaTh:

OBJ1ajleHHe YHUBEPCATbLHBIMH Y4eOHBIMH MO3HABATEILHBIMHU JI€HCTBUSIMH:
1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (DOPMYIMPOBAaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, paccMaTpuBarh €
BCECTOPOHHE;



WCIIOJB30BaTh TNPH OCBOCHHHM 3HAHWA TPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTaHABINBATh CBSI3U C APYTUMU IOHATHUSAMU);

OIPCACIIATL LCIU ACATCIBHOCTH, 3aJiaBas IapaMCTPbl MU KPUTCPpUU HUX HOCTHUIKCHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C IIOCTABJICHHBIMU LCIIAMU;

UCIOJb30BaTh OMOJIOTMYECKUE MOHATUS I OObSCHEHUS (AKTOB U SBICHUH KUBOMH
IIPUPOJBL,

CTPOUTL JIOTHUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJIOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMAaTPUBACMBIX ABJICHHUSX, q)OpMYJII/IPOBaTB
BBIBOAbI U 3aKJIIFOUYCHMU S,

MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKkKe MPOTUBOPEUYMH pa3HOTro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAaH peIleHUs MpoOjeMbl ¢ y4yéTOM aHalM3a HUMERIuXcs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBETCTBUC PE3YJIbLTATOB LCIIAM,
OLCHUBATb PUCKU HOCHGILCTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEATbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJIICHUC ITPU PCIICHNUU KU3HCHHBIX HpO6J’ICM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBUS:

BIIA/IETh HABBIKAMU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMHU
paspelieHus npodseM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a/]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJI0B TO3HAHNS;

HCIIOJIb30BATh PA3JIMYHBIC BUABI ACATCIIBHOCTH I10 ITOJIYYCHHIO HOBOI'O 3HAHHA, €TI0
HUHTCpIIpCTAllNH, HpCO6pa3OBaHI/IIO U NIPUMCHCHUIO B y‘-IC6HBIX CUTyallusdXx, B TOM YUCIIC TIpU
CO3J1aHNHN y‘Ie6HI)IX " COLIUAJIbHBIX IMTPOCKTOB,

(hopMHUPOBATH HAYYHBIN THIT MBIIUJICHUS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSMHA U METOAAMU;

CTaBUTb U (I)OpMYJ'II/IpOBaTB COOCTBEHHBIC 3aga4u B O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH U
JKN3HCHHBIX CUTYallUAX,

BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBS3UM M aKTyaJU3UpOBaTh 3a/Jayy, BbIABUTATh
TUIIOTE3y €€ pELICHUs, HaXOAUThb apryMEHThl I JI0Ka3aTeNbCTBA CBOUX YTBEP)KICHHI,
3a/1aBaTh apaMeTPhbl U KPUTEPUH PELICHUS;



AHAJIIM3UPOBATh IIOJYYCHHBIC B XOJAC PCHICHHUA 3aladyu pPE3yabTaTbl, KPHUTHYCCKU
OLICHUBATh UX NOCTOBCPHOCTH, IPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUAX;

JaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBAaTb HpI/IO6peTéHHBII\/'I OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK MEPEHOCA CPEICTB M CIIOCOOOB ICHCTBUS B
po(hecCHOHATILHYIO CPEy;

YMCTb MEPCHOCUTDH 3HaHUA B IMO3HAaBAaTCJIbHYIO u MMPAKTUYCCKYIO obactu
KHN3HCICATCIIbHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BbLJIBUT'aTb HOBBLIC HJCH, NPCJiaraTb OPUTHMHAJIIBHBIC MNMOAXOJAbI WM PCHICHUSA, CTABUTb
HpO6HCMBI U 3aJla4y, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHU .

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHUKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApsIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIW3UPOBaTh WHOOPMALMIO DPA3IUYHBIX BUIOB U (QOpM
MIPEICTABJICHUS, KPUTHUYECKU OILICHUBATH €€ JOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

(dbopmMynupoBaTh 3ampoChl U MPUMEHSATH PA3TMUYHBIE METOIbI TPU TOUCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 337124,

HpI/IO6p€TaTI> OIIBIT HMCIIOJIB30BaHUA I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOJ’IOFI/IfI,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOT'O UCITOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY TNPpPEACTaBICHUS OMOJIOTHYECKOM
nH(popmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJUIIbI, PUCYHKH U IPYTrOe);

HCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CPEIACTBA MpU paboTe ¢ OHOIOrHYecKOn
uH(popMaluel: MPUMEHITh XUMUYECKUe, (PU3NYECKUe U MaTeMaTHYeCKHUe 3HaKu U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, MCIIOIB30BaTh W INPeoOpa3oOBbIBATH 3HAKOBO-

CUMBOJIMYECKUEC CPCACTBA HATIAJHOCTH,

BJIaJIETh HAaBBIKAMU pAaclO3HAaBaHMsS U 3allUThl HMHpOpManuu, HHOOPMALMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJ]aI[eHl/Ie YuuB€EpCaJIbHBIMH KOMMYHHKATUBHBIMU HeﬁCTBHﬂMH:
1) o6menmne:

OCYIIECTBISTH KOMMYHHKAIIUU BO BCeX cpepax )KM3HU, aKTUBHO y4aCTBOBATh B IUAJIOTE
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKTaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BBICKA3bIBAThH



CYXKJIGHUSI OTHOCHUTENIbHO BBINOJHEHUsI TNpeaIaraeMond 3aJadyd, Y4UTHIBATbH WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

paciio3HaBaTb HeBep6aanLIe cpeacrBa 06HI€HI/IH, IIOHHUMAaTh 3HAYCHHUEC COIHAJIBbHBIX
3HAKOB, NPCAINOCBIIIOK BO3BHUKHOBCHUS KOH(I)HI/IKTHBIX CHTyaHHﬁ, YMCTb CMATYATDb KOH(l)HI/IKTBI n
BECTHU IIEPETOBOPLI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS W B3aUMOJAEHUCTBUS, MOHMMATh HAMEPEHUS
JIPYTHUX JIOACH, MPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOU (hopme
(bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOK TOYKY 3PEHHS C HMCIOJIB30BAHHEM S3BIKOBBIX
CPEJICTB.

2) COBMeECTHAsA N1esATCJIbHOCTDb:

[IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHON pabOThI pU
pemeHn O0MoI0rnYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEHCTBUS NIPH peLLICHUH y4eOHOM 3a1auu;

BBI6I/IpaTB TEMATUKyY U MCETOAbl COBMCCTHBIX HCﬁCTBHﬁ C y‘{éTOM O6IJ_[I/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KI0T0 dIeHa KOJIJICKTUBA,

MNpUHUMAThL LCJIA COBMECTHOM ACATCIIBHOCTH, OPraHMU30BbIBATH W KOOPJAWHHPOBATH
HeﬁCTBHH mno eé JOCTHIXKCHHIO: COCTAaBJIATH IIJIaH ,ZLCI\/'ICTBI/II\;I, pacipeacisitb pojin € y‘léTOM

MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOThI;

OIICHUBATH KAaYCCTBO CBOCTO BKJIaJia U KaXKJI0I'0 yJaCTHUKA KOMaH/Ibl B O6HH/II71 peE3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHMUBATH UJACHU C MO3HULMHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATE MO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHUEC B PA3JIMYHBIX CHUTYyaAllUAgX,
IMMPOSBJIATE TBOPYECTBO U B006pa)KeHI/Ie, OBITh WHUIUATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:
1) camoopraHu3anus:

HCIIOIL30BaTh OMOJIOTHMUECKHE 3HAHUS JUIA  BBISABIICHUS HpO6J’I€M U HUX PCIICHHA B
JKN3HCHHBIX U y‘—Ie6HBIX CUTyalusIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIIEHHUIO K >KUBOM MPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYKAIOIIHX;



CaMOCTOSITEITFHO OCYILECTBIISATh TO3HABATEIFHYIO JCSTEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJayl B OOpa30BATEIBHOW JEATEIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEIILHO COCTABJISITH IUIAH PEIICHUS TIPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

paclIMpATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIH;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IMUPOKOW JPYIUIUH B Ppa3HBIX
00JacTsIX 3HaHUH, IOCTOSIHHO TOBBIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJILTATOB LECIISAM;

BJI4/IETh HaBbIKaMU MIO3HABATENIbHOM pe(IeKCuu KaKk OCO3HaHMsI COBEPILIAEMbIX AEHCTBUIM
U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHMM, HCIOIB30BATH MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PEIICHMUS;

YMETb OLICHUBATDb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsiTHE CeOsl U APYTHX:

IIPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIBHOCTH;
MIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTroro 4€jIoBCKa.

NPEJMETHBIE PE3YJIbTATbBI



[IpenmertHsie pe3ynabTaThl ocBoeHus mporpammbl COO 1o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue s yaeOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
Croco0bl nercTBuil 10 OCBOEHHUIO, MHTEpIIpETALNUN
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEILHOCTH 110 IOJIyY€HHIO HOBOT'O 3HAHUS U IPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npeaMeTHble pe3yabTaThl NPeICTaBlIEHbl MO Tojam
00y4eHusl.

[IpeameTHpie  pe3yabTaThl  OCBOCHHMsS  ydeOHoro mpeamera «buomorusi» ¢ 10
KJlacce JI0JKHBI OTPaXarth:

c(OPMHPOBAHHOCTh 3HAHUK O MeCTE W POJHM OMOJOTHH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YE€JIOBEKa [ PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpbIBATh COJIEPKaHUE OMOJIOTMUYECKUX TEPMUHOB U MOHSATUN: )KU3Hb, KJICTKA,
opranu3M, MeTabonmu3m (OOMEH BeIIeCTB W MpEBpalleHHEe JHEPruH), TOMEeocTa3
(camoperynsitisi), YpOBHEBas  OpraHu3alus JKMBBIX  CHCTEM, CaMOBOCIPOHM3BECHUE
(penpoayKiusi), HaCIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OUOJIOTMYECKHE TEOpUM (KJIETOYHAas, XpPOMOCOMHas, MYyTallMOHHasi,
LEHTpaJbHasi J0rMa MOJIEKYyJIsipHOM Ouosorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBuinoBa) u yueHus (0 LIEHTPaX MHOT000pa3us U MPOUCXOXKJIEHHS KYIbTYpHBIX pacTeHuit H.
U. BaBuiosa), onpenensiTh FpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOT'O IMTO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie Hn OIMHUCAaHUC
JKHUBBIX CHCTEM, IPOLHCCCOB U SIBJ'IGHI/II\/JI, opranuzanvs W IMPOBCACHUC OMOJIOTHYECKOTO
SKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHUC 3daBUCHUMOCTU MCIKAY HUCCIICAYCMbIMU
BCJIIMYHUHAMU, 00BSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHS[TI/II\/'I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BBIBOJbI HA OCHOBAHHWHU IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIATh CYIICCTBCHHBIC NMPH3HAKA BHPYCOB, KJIETOK MPOKAPHOT U DYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECCTB U
NpeBpaIleHs SHEPTUU B KJIETKE, (POTOCHHTE3a, IIACTHYECKOTO M SHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIWBHYAIBHOTO PAa3BUTHUSA
opraHusma (OHTOTeHe3);

yYMEHHUE MPUMEHSATH MOJydeHHbIE 3HAaHUS JUIs 00BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATHS MIPAKTUUECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TOBEJIEHUsI B OKpYXaolleil NpUpOAHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH NS palrOHAIbHOTO
IIPUPOJOIIOIB30BAHMS;

YMEHHUE pelIaTh »JIEMEHTAapHbIE TE€HETHYEeCKHE 3aJaud Ha MOHO- W JUTHOpHIHOE
CKpeIlMBaHUE, CIETUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS TIPEJICKa3aHUsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;



YMEHHUE BBITIOIHATH JJAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COONIONATh MPaBHUia TPH
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIEHHWBATh W WHTEPIPETHPOBATH HWH(OOPMAIUIO OHOJIOTMYECKOTO
COJIEpXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaIIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKUE ACTIEKTHI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIC COOOLIEHHs, 0000mas
Ouonornyeckyro HMH(GOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl OCBOCHHsS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OMOJOIMM B CHCTEME HAyYHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MHUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIMOHAIEHOM TPaMOTHOCTH YEJIOBEKA [T PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBhIBaTh COJICPKaHUE OWOJOTHYCCKUX TEPMUHOB U TOHITHMA: BUJ,
MO YJIALS, reHo(OHI,  SBOJIONUS,  JBWKYIME  CWIbl  ((aKTOphl)  SBOJIIOIHH,
HPHUCIIOCOOJICHHOCTh OPraHM3MOB, BHI000pPA30BaHUE, IKOJIOTHYECKHE (aKTOPhI, IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTHBI, PEAYLICHTEI, nenu IUTaHUA, 3KOJIOTHYECKast nupamuja,
OuoreoreHo3, onocdepa;

yMEHHE Wu3jiaraTb OuoJjoruueckue Teopun (dBomonuoHHas teopust Y. JlapBuHa,
CUHTETHUYECKash TEOpHUsl HBOJIIOLMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojacrsa K.
M. boapa, uepenoBaHus riaaBHBIX HamnpasieHUil U myrer sBomonnn A. H. Cesepuosa, yueHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYYHOT'O IMTO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie Hn OIMHUCAaHUC
JKHUBBIX CHUCTCM, IPOLHCCCOB U HBHCHHﬁ, opraHuszanuvss MW IMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BBIABICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYMHAMMU, 00BSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/IP’I,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHE J1€JIaThb BbIBOJbI HA OCHOBAHHWH IMOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUEC BBIJACIATE CYHICCTBCHHBIC TIPU3HAKU CTPOCHUIA OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJISIUI, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B U IKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEICTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHW3MOB, JEHCTBHS JKOJIOTMYECKHX (aKTOPOB Ha
OpraHu3MBbI, IIEPEHOCA BEIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHIA
B DKOCHUCTEMaxX CBOEU MCCTHOCTH, KpPYTroBOpOTa BCHICCTB U OMOreOXUMHUYECKUX OUKJIIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJydeHHbIe 3HAaHUS JUIs 00BSICHEHUS! OMOJIOTMYECKUX MPOIIECCOB U
SIBIIGHUH, /1151 IPUHATUS MIPAKTUUECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU



UCIIOJIb30BaHUs JOCTHKEHUU COBPEMEHHOM ouonoruu JUISL palMOHAIBHOIO
MIPUPOJOTIOIB30BAHMS;

YMEHHE peuiaTh dJeMEHTapHble OMOJOTMYECKHe 3a7aud, COCTABIATH CXEMbI MEepeHOoca
BEILECTB U SHEPTUU B IKOcUCTeMax (L[ENU MUTaAHUsA);

YMEHHE BBITOTHATH J1a00paTOpHBIC U MpaKTU4YecKue paboThl, COOII0IATh MpaBWIa MpU
a00Te ¢ yueOHBIM U JIA00PATOPHBIM 000PYI0BAHUEM,
2

YMEHHUE KPUTHUYECKH OLIEHWBAaThb W HMHTEPIPETUPOBATh HH(OPMAIMIO OMOIOTMYECKOro
COJIpKAHUsA, BKJIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMALMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJI0OAIBLHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
ITO3UILINIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE cOOOUIeHUs, 00001as
OMONOrHYecKyl0 HHGOPMAIMIO M3 HECKOJIbKMX HMCTOYHHKOB, TI'PaMOTHO HCIOJIB30BaTh

HNOHSTUMHBIN annapaT OMOJIOTUH.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne HaumenoBanue KonnuecTBo yacos DnexTpoHHbIE (IUPPOBEIC)

/1 pa3/eiioB U TEM Beero|Kontpomssre | [paktaueckue 00pa3oBaTeNbHbIC PECYPCHI

HPOrpaMMbl paboTHI paboThI
1 ||buonorus xak Hayka 2 0.5 bubnnorexa [JOK
https://m.edsoo.ru/7f41¢c292

2 |’KuBble cucTeMbI U BX 1 bu6nmroreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292

3 | Xummuueckuii cocraBu|| 8 1 bu6mmorekxa [IOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41¢c292

4 |’KuszHenesaTeabHOCTh 6 bu6mmoreka [IOK
KJICTKH https://m.edsoo.ru/7f41¢c292

5 ||Pa3mHoxeHUE U 5 1 bu6mmoreka [JOK
VHIUBHyaJIbHOS https://m.edsoo0.ru/7f41¢c292
pa3BUTHE OPTAaHU3MOB

6 |HacmencTtBeHHOCTD U 8 15 bubmuorexa [JOK
U3MEHYHUBOCTD https://m.edsoo.ru/7f41c292
OpPTaHU3MOB

7 ||Cenexmus 3 bubmuoreka [JOK
opranu3MoB. OCHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH

8 |[Pe3epBHOE Bpems 1 bubmmoreka [JOK

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

OBUIEE KOJIMYECTBO | 34 0 4

YACOB I10

[NIPOTPAMME
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11 KUIIACC

Ne || HammeHoBanue KonunyecTBo yacos OnexTpoHHbie (I(POBLIC)
/1| pasjenoB M TeM  (Beero KonTponbHbre || [IpakTiieckue o0pa3oBaTeNbHbIC PECYPCHI
HPOrpaMMbl padoThI padoThI
1 |DBomronuonHas 9 1 bu6mmoreka [JOK
ouosorus https://m.edsoo.ru/7f41cc74
2 ||Bo3HukHOBEeHHE U 9 05 bu6mmoreka [JOK
pa3BUTHE KU3HH HA https://m.edsoo.ru/7f41cc74
3emie
3 ||Opranu3mel u 5 1 bubmuoreka [JOK
OKpYKarolias cpesia https://m.edsoo.ru/7f41cc74
4  ||CoobmiecTBa u 9 bubnmoreka [JOK
HKOJIOTHYECKUE https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 ||Pe3epBHOE Bpems 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
OBILEE 34 0 2.5
KOJIMYECTBO
UACOB I10
[MTPOI'PAMME

ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KomnuecTBo yacos DeKTpOHHBIE U(POBBIE
n/m Beero|KonrponsHbre|[[Ipaxtnueckue|| ©0Pa30BaTeNbHbIE pecypenl
paboThI paboThI
1 ||buonorus B cucreme 1 bu6mmoreka [IOK
HayK https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2 ||Meronas! mo3HaHUS 1 0.5 bu6mmoreka [JOK
YKHUBOU TIPUPOJIBI. https://m.edso0.ru/863e6122
[IpakTudeckas pabora
Ne 1 «Mcnonp30oBanue
pa3IMYHBIX METOJIOB
IPH H3YICHHUH
OMOJIOTHYECKHUX
00BEKTOBY
3 |buosoruueckue 1 bubnuorexa [JOK
CUCTEMBI, POIIECCHI U https://m.edso0.ru/863e6564
UX H3y9ICHHE
4 | XuMHYecKHi cocTaB 1 but6mmorexa [IOK
KIeTku. Bona u https://m.edsoo.ru/863e674e
MUHEPATBHBIC COJTN
5 ||benku. CocrtaB u 1 bubmuoreka [JOK
cTpoeHue OeKoB https://m.edso0.ru/863e6b72



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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Ne Tema ypoxka KonunuectBo yacos DeKTpOHHBIE TU(PPOBBIC
n/m Beero|Kourponshbre|[[Ipaxtnueckue|| ©0Pa30BaTeNbHbIE pecypenl
paboThl paboThl
6 |DepmeHTH — 1 0.5 bubnuoreka [JOK
Onosoruueckue https://m.eds00.ru/863e6b72
KaTaJau3aTOphlI.
JlaboparopHas pabota
No 1 «M3yuenne
KaTaJIUTUYECKON
AKTUBHOCTHU
¢depmeHTOB (Ha
npUMepe aMHIIasbl WK
KaTaasbl)»
7 ||YrneBonpl. Jlumumer 1 bubnuorexa [JOK
https://m.edso0.ru/863e6870
8 |[HykienHoBBIC 1 bubnuorexa [JOK
KkucnoTel. ATD https://m.edsoo.ru/863e6d5¢c
9 |[Ucropus u MeTO B 1 bu6mmoreka [JOK
U3YUYCHUS KIICTKH. https://m.edso0.ru/863e6e88
Knerounas reopus
10 ||Knerka kak neirocruas 1
JKUBasi CUCTEMA
11 ||Ctpoenue 1 0.5 bubnnoreka [JOK
IYKApUOTHYECKON https://m.eds00.ru/863e6ff0
kietku. JlaboparopHas https://m.edsoo.ru/863e716¢
pabota Ne 2 «3yuenue
CTPOEHHS KIETOK
pacTeHUM, KUBOTHBIX,
rpubOB U OakTepuit moxa
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux
OTIFICAHUE»
12 ||OOMeH BemecTB UIu 1 bu6nmoreka [JOK
MeTaboIn3M https://m.edsoo.ru/863e766¢
13 |[dotocunTes. 1 bubmuoreka [JOK
X EeMOCHHTE3 https://m.edso0.ru/863e7c98
14 |Onepreruueckuit 1 bubnnoreka [JOK
o0MeH https://m.edso0.ru/863e7aae
15 |DKu3sHEeHHBIH UK 1 0.5 bu6mmoreka [JOK

KJIeTKU. [lenenue
KJIEeTKH. MUTO3.
JlaGopaTopHnast pabota
Ne 3 «HabOnronenue
MHTO3a B KJIETKax
KOHYHKA KOpEIIKa JIyKa
Ha F'OTOBBIX

MUKpOIIpenaparax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6b72
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Ne Tema ypoxka KonunuectBo yacos DeKTpOHHBIE TU(PPOBBIC
n/m Beero|Kourponshbre|[[Ipaxtnueckue|| ©0Pa30BaTeNbHbIE pecypenl
paboThl paboThl
16 ||buocunTe3 OGenka. 1 bu6mmoreka [JOK
Peaxius MaTpu4HOTO https://m.edso0.ru/863e796e
CHHTE32
17 ||Tpancnsauus — 1 bubmmorexa [IOK
OuocuHTe3 Oenka https://m.edso0.ru/863e796e
18 |[Heknerounsie hopmbl 1 bubmuorexa [JOK
YKH3HU — BUPYCHI https://m.edso0.ru/863e7540
19 ||[®opmbl pa3zMHOKEHHS 1 bubmuorexa [IOK
OpraHu3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 ||[Metio3 1 bubmuoreka [JOK
https://m.edsoo0.ru/863e7f4a
21 ||O6pazoBanue u 1 0.5 bubmmorexa [IOK
pasBUTHE MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK.
Om1o10TBOpEHHUE.
JlaGopaTtopHnast pabora
Ne 4 «13yuenue
CTPOCHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOIpenapaTax»»
22 |UnauBumyatbHOE 1 bubnnorexa [JOK
pa3BHTHE OPTaHM3MOB https://m.edsoo0.ru/863e8436
23 |['enetuka — Hayka o 1 bub6nuorexa [IOK
HACJICICTBEHHOCTH U https://m.edso0.ru/863e86f2
U3MEHYNBOCTHU
24 ||3aKOHOMEPHOCTH 1 bubnnorexa [JOK
HACJIENOBAHUS https://m.eds00.ru/863e8878
NIPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHNE
25 || durnbpumHoe 1 bubnnoreka [JOK
CKpelrBaHue. 3aKOH https://m.edso0.ru/863e89a4
HE3aBUCHMOTO
HacJIeI0BaHMs
NIPU3HAKOB
26 ||CrieruieHHOE 1 0.5 bubmmoreka [JOK
HacCJIEIOBAHUE https://m.edso0.ru/863e8c60
NIPU3HAKOB.

JlaGoparopHas paboTa
Ne 5 «3yuenue
pe3ysIbTaToB
MOHOTHOPHUAHOTO U
TUTHOPHUIHOTO
CKpELIUBaHUS y



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

Tema ypoxka
n/n

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

[IpakTrueckue
paboThl

DeKTpOHHBIE TU(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

TpO30¢UIIBI HA
TOTOBBIX
MUKpOIpernapaTax»

27 |[leneruka moia.
Hacnenosanue
MIPU3HAKOB,

CHCIIJICHHBIX C IIOJIOM

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

28 |[M13MEeHYHBOCT.
HenacnencreenHas
W3MEHYUBOCTb.
JlaGopaTopHnast pabora
Ne 6. U3yuenue

MO TU(DUKAITHOHHOM
W3MEHYUBOCTH,
MOCTPOEHUE
BapHAIMOHHOTO Psaa U
BApHUAIMOHHOMN
KpUBON»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

29 |[HacinencrBenHas
M3MEHYHUBOCTD.
JlaGopaTopHnas pabota
Ne 7. «AHanu3
MyTalui y 1po30¢huisl
Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

bubmuoreka [JOK
https://m.edso0.ru/863e8efe

30 |[[Cenernka yemoBeka

bubnmuoreka [JOK
https://m.edso0.ru/863e8d78

31 |[Pe3epBHBIi ypOK.
O00011eHME 110 TEME
«HacnencrBeHHOCTh U
U3MEHYNBOCTh

OpTraHnu3MOB»

32 ||Cenexius Kak HayKa

nporiece

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

33 |[MeToabI ¥ TOCTHKCHHUS
CEJIEKLIUH PACTEHUN U

JKNBOTHBIX

bu6mmorekxa [IOK
https://m.edso0.ru/863e9214

34 |[buoTtexHoIOrUsa KaKk

OTpacib MPOU3BOJICTBA

bubmuorexa [JOK
https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

34

11 KJIACC

‘ Ne H Tema ypoxka

KoanuectBo yacoB

H DJNEeKTPOHHBIE U(PPOBBIE |



https://m.edsoo.ru/863e8c60
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/T Bcero||Kontponbasie| [IpakTuyeckue|| oOpazoBaTeabHbBIE peCypChl

paboThI paboThI

1 ||9Bosmronusa u meronsl e€|| 1 bu6mmoreka [JOK
U3y4YCHUS https://m.edsoo.ru/863ea20e

2 ||Uctopust pa3BUTHS 1 bubmmorexa [IOK
npeCcTaBIeHui 00 https://m.eds00.ru/863e9570
HBOJTIOLIAU

3 |[Mukpo3BorOus 1 bubnmoreka [JOK

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

4 |[TTomymnsiuus Kak 1 0.5 bubmuorexa [IOK
JJIeMEHTapHast SAMHHIIA https://m.eds00.ru/863e99c6
BUJIA W DBOJTFOIIHH.

JlaGopaTopHnas pabota
No 1 «CpaBHeHue BUI0B
10 MOP(OJIOrHIECKOMY
KPUTEPHUIO»

5 ||dBMxKylIue cUibl 1 bubnuorexka [JOK
(a11eMeHTapHbIE https://m.edsoo.ru/863e9da4
(aKkTOphI) FBOTIOLUU

6 |[EcrecTBeHHBI 0TOOD 1 1 bubnuorexa [JOK
ero Gopmal https://m.edso0.ru/863e9ed0

7 |[Pe3ynmbraTel 5BOMIONIMH: | 1 0.5 bubnnoreka [JOK
IPUCIIOCOOTICHHOCTh https://m.edsoo.ru/863e9fde
OpPTaHU3MOB H
BUJI000pa3oBaHue.

JlaGoparopHas paboTa
Ne 2 «Onucanue
IpUCIIOCOOTEHHOCTH
opranusma u eé
OTHOCUTEIILHOTO
XapakTepa

8 |HampaBineHus u nytu 1 bub6nuorexa [IOK
MaKpO?IBOJIIOIHN https://m.edso0.ru/863e9cle

9 |[HeoOpatumMocTh 1
SBOJTIOINH

10 |UcTopus xu3HU Ha 1
3emMiie 1 METOIEI €€
U3YYCHUS

11 |lumoTe3sr 1 bu6mmorekxa [TOK
MIPOUCXOXKICHUS KUZHU https://m.edsoo.ru/863ea5a6
Ha 3emiie

12 |[Pa3BuTHE )KH3HU Ha 1 bu6mmorekxa [TOK
3emiie 10 HpaM U https://m.edsoo.ru/863ea6be
neproamMm

13 ||OcHOBHBIE ATAIBI 1 0.5 bubnuorexa [JOK

9BOJJIIOIIMH
PACTUTCIIBHOTO U

JKUBOTHOI'O MHUpa.

https://m.edso0.ru/863ea8bc



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

/a

Tema ypoxka

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

DJNEeKTPOHHBIE U(PPOBBIE
00pazoBaTeNbHBIE PECYPCHI

ITpakTnyeckas pabora
Ne 1 «3yuenue
HCKOIIaEMBbIX OCTaTKOB
pPacTEeHUN U KUBOTHBIX
B KOJUIEKLIASAX»

14

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUpa

bubmuoreka [JOK
https://m.eds00.ru/863ea48e

15

DBOITIONINS YeI0BEKa
(anTpomnorenes)

bu6mmoreka [JOK
https://m.edso0.ru/863eac2c

16

JIBHOKyIIME CHIIBI

(daxTopsr)
AHTpOIIOTEHE3a

bu6mmoreka [IOK
https://m.edso0.ru/863ead44

17

OCHOBHBIE CTaaNM
YBOJIFOLIMY YEI0BEKA

18

Uenoseueckue pacel U
HOPUPOJHBIE aJaNTalH
4yeJI0BeKa

bu6mmoreka [IOK
https://m.edso0.ru/863eaeca2

19

PesepBHBII ypOK.
O00011IEHNE TT0 TEME
«Bo3HUKHOBEHME U
pa3BUTHE )KM3HU Ha
3emiie»

H3KOJ‘IOFI/I$I KaK HayKa

|

21

Cpenpl oOuTaHus u
HKOJIOTHIECKUE
(baxTopsl

bubmuorexa [JOK
https://m.edso0.ru/863eafec

22

AbGunoTHueckue
(bakTopsI.
JlaGoparopHas paboTa
Ne 3.
«Mopdoonoruueckue
0COOEHHOCTH pacTeHUI
U3 Pa3HbIX MECT
oOUTaHUMY.
JlaGoparopHas paboTa
Ne 4. «BnusiHue cBeta
Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCa»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863eb10e

23

buoTtnueckue paxkTopsl

bu6mmorekxa [TOK
https://m.edso0.ru/863eb348

24

DKOIOrHYecKHre
XapaKTePUCTUKH
TOTTYJISITIH.
[IpakTrueckas pabota
Ne 2 «IToxmcuér

0.5



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

Tema ypoxka
n/n

KoanuectBo yacoB

Bcero

KoHntposnbnsie
paboThl

[IpakTueckue
paboThl

DJNEeKTPOHHBIE U(PPOBBIE
00pazoBaTeNbHBIE PECYPCHI

IUIOTHOCTHU MOMYJISALUN
pa3HBIX BUJIOB
pacTeHui»

25 ||CooOmecTBa
OpPraHu3MOB —

OHOLIEHO3

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

26 ||[Dxonornueckue

CHUCTEMBI (3KOCUCTEMBI)

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

27 ||OcHOBHBIE TOKA3aTEIN
9KOCUCTEMEL.
DKOIOTrHYeCKHe
nupamuiel. CBolcTBa

OKOCHCTCM. CYKI_[eCCI/ISI

bu6mmoreka [JOK
https://m.edso0.ru/863eb5fa

28 ||[IpupoHbie

O9KOCHCTCMBI

29 ||AHTpOTIOTEHHBIE

O9KOCHCTCMBI

30 ||buocdepa —
riobaibHast 9KOCHCTEMA

3emin

bu6mmoreka [IOK
https://m.edso0.ru/863ebb5e

31 |[3akoHOMEpHOCTH
CYIIECTBOBAHHUS

6uochepsl

bu6mmoreka [IOK
https://m.eds00.ru/863ebd16

32 |YenoBeyecTBO B

ouocdepe 3emiaun

33 ||CocymiecTBoBaHME
PUPOJIBI U

qCII0OBCUCCTBA

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

34 |[Pe3epBHBII ypOK.
O0001ICHNE TEMBI
«CoobmiecTBa u
DKOJIOTUYECKHE

CHCTCMBI»

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34

2.5

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA



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

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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