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IMHOACHUTEJIBbHAS 3AIIMCKA

[lpu pa3paboTke mporpamMMmbl MO OHOJOTHH TEOPETUYECKYID OCHOBY JJISL OINpENeIICHUs
HOIXOJ0B K (OPMUPOBAHUIO COAEp)KaHUs YyueOHOro mnpeamera «bHONOTHS» COCTABHIIN:
koHIenTyasbHbIe TTooxkeHust PI'OC COO o B3amMOOOYCIIOBJICHHOCTH II€JIEH, COJEpKaHMUs,
pe3ynbTaToB 00ydeHUss U TpeOOBaHWI K YPOBHIO MOJTOTOBKUA BBITYCKHHKOB, IMOJIOKEHHUS 00
o0IMX LensiX U MPUHIHUINAX, XapaKTepU3YIOUMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro
obmiero oopa3oBanus B Poccuiickoit denepaiiiu, a TarKe MOJI0KEHUS O Crieu (ke OMOIOTHH,
e 3HAUEHUWU B TO3HAHUU >KUBOW MPHUPOJBI U OOECIEUEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
obmrectBa. CortacHO Ha3BaHHBIM TOJIOKEHHUSIM, OIpPEIEIEHbI OCHOBHBIE (DYHKIIUH TIPOTPAMMBbI
o Ouosioruu u e€ CTpyKTypa.

[Iporpamma mo 6mosoruu Ma€T MpeICTaBICHHUE O MENsIX, 00 00Imel cTpaTeruu o0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYAIOIMXCSl CpeACcTBaMHM ydyeOHOTO Tmpenmera «buonorusy,
ompenenseT o0s3aTeNbHOE MPEAMETHOE COJIep)KaHUe, €ro CTPYKTYPY, paclpelesieHHe IO
paszmenaM M TeMaM, PeKOMEHIYEMYIO IOCIIeIOBATEIIbHOCTh M3y4YeHUs ydeOHOTo marepuana c
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKU 00pa30BaTEIbHOIO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00Y4JarO IIH XCSI.

B mnporpamme mno OWONOTMM TaKKe YYUTHIBAIOTCS TpPEeOOBaHUA K IUJIaHUPYEMBIM
JUYHOCTHBIM, METalpeIMETHBIM U TMPEIMETHBIM pe3ylbTaTaM 0O0ydeHHS B (HOpPMHUPOBAHUH
OCHOBHBIX BUJIOB Y4€OHO-ITO3HABATEIHPHOMN JIEATEIPHOCTH/YI€OHBIX JEUCTBUIN O00yJaro MXCS 110
OCBOEHHIO COJIEpKaHUsI OMOIOTUYECKOr0 00pa30BaHMsL.

B nporpamme mo 6uomnoruu (10—11 xmaccel, 6a30BbIN YpOBEHb) pealn30BaH MPUHIMI
IPEEMCTBEHHOCTH B M3yuYeHUM OHONOrMH, Onarojaps dYeMy B HeW IpocMaTpHUBaeTcs
HaIpaBJICHHOCTh HAa pa3BUTUE 3HAHU, CBSI3aHHBIX C (OPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PDEHHUS, ILEHHOCTHBIX OpPUEHTAWA  JHMYHOCTH, OKOJIOTHYECKOTO  MBIIUICHHUS,
MPEICTaBICHUM O 3J0pOBOM 00pa3e >KU3HU U OEpeKHBIM OTHOIIEHHEM K OKpYXKaroIeh
npuponHoit cpene. [lodToMy Hapsimy ¢ u3ydeHHEM OOMEOMOJIOTHYEeC KUX TEOpHH, a Takke
3HAaHUW O CTPOCHUH >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHHOCTH OCHOBHBIX IPOTEKAIOIM X B HUX
MPOLIECCOB B MpOrpaMMme IO OHOJOTHH YyAEICHO BHHUMAHHE HCIOJIB30BAHUIO IOJTYYEHHBIX
3HAaHU B MOBCETHEBHOMN JKU3HM JUIS PEIlCHUS MPUKIAJHBIX 33]a4, B TOM YHUCIIE: POQHII AKTUKA
HACJECTBEHHBIX 3a00JIeBaHUN  YEJIOBEKA, MEIUKO-TeHETUUECKOr0  KOHCYIbTHPOBAHMS,
000CHOBaHUS YKOJIOTUYECKH I1€IeCO00Pa3HOT0 MOBEACHUS B OKPYXKAIOIICH MPUPOIAHON Cpeje,
aHaJlM3a BIMSIHUS XO3SMCTBEHHOW JEATEIBHOCTH YEJIOBEKa HA COCTOSHHE IMPUPOIHBIX H
MCKYCCTBEHHBIX HKOCHCTEM. YCHJIEHHME BHMMaHUS K MPUKIAJHON HalpaBJIECHHOCTH Y4e€OHOIO
npeamera «bHoOJOTHA» MPOIUKTOBAHO HEOOXOAUMOCTBIO OOECIIEUEHUs YCIOBUHN Ul PEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/]1au IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMsl, KOTOPas Mpearoiaraet
dopmupoBaHHe y OOy4arommXcsi CIOCOOHOCTH amanTHPOBATHCS K M3MEHEHHSIM TUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHe cpemaHero oOmero oOpa3oBaHMS 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (GopMHpPOBaHUE y OOy4arOUMXCS MPEICTaBICHUH O HAydYHOH KapTHHE MHpa,
pacumpsier 1 006001aeT 3HaHUS O KUBOUM MPHUPOJE, e€ OTIMUYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHW3allii ¥ SBOJIOIMH, CO3JaéT YCIOBUS JUIsl: TO3HAHUS 3aKOHOB JKMBOW TIPUPOIPI,
dopmupoBanus (QPyHKIHOHAIBFHON TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 U Oe3oracHoro obpasza
KHU3HU, SKOJIOTHYECKOTO MBI IITICHH S, IEHHOCTHOTO OTHOIICHHS K )KHBOW MIPHPOJIE U YEIOBEKY.



bonpmoe 3HaueHue OMONOTUS HMEET TakkKe JUId pPELIeHUs BOCIMUTATENIBHBIX H
Pa3BUBAIOIMX 337a4 CPEAHETO 00IIero oopa3oBanus, conranu3amu o0ydaronmxcs. M3ydenne
6uonoruu obecrieunBaer YCIIOBHS JUIS (dopmMHUpOBaHUS MHTEIUIEKTYyaJl bHBIX,
KOMM YHUKAITMOHHBIX ¥ MH(POPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYpPHI, CIIOCOOCTBYET
UHTErpaluyu OMOJOTWYECKUX 3HAHUU C MPEACTABICHUSIMH U3 APYTHX Y4eOHBIX HMPEIMETOB, B
YaCTHOCTH, (U3UKU, XUMUU U reorpaduu. Ha3BaHHble nMogokeHus o peAHa3HaueHuu y4eOHOro
npeamera «bHONOTHS» COCTaBUIIM OCHOBY Ui ONpEIENCHUs IOAXOIOB K OTOOpY H
CTPYKTYPHUPOBAHUIO €r0 COJIEPHKAHUS, IPEICTABICHHOTO B TpOrpaMMe 10 OHOJIOTUH.

OT60p comepkanust yaeOHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
HNO3UIUHA KylIbTYPOCOOOPa3HOIo MOJAX0/a, B COOTBETCTBUU C KOTOPHIM OOy4aroLMecs JOJKHBI
OCBOMTH 3HAHUS U YMEHHS, 3HaUUMble Ui (GOPMUPOBAHUS OOLIEH KYJIBTYphl, OIpPENEISIONme
a/IeKBaTHOE TIOBEJICHHE YEJOBEKa B OKpYXalolled HpHUPOIHON cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU W MPAKTHYECKON nearenbHocTH. Oco00e MeCTO B ATOW CHCTeMe 3HAHUU
3aHUMAIOT dJIEMEHTHl COJCp)KaHUs, KOTOpbIE CIy)KaT OCHOBOW [uii  (POpMHUPOBaHHUS
IPENCTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHpa M LEHHOCTHBIX
OpHUEHTALMAX TMYHOCTH, CIOCOOCTBYIOIIIMX I'yMaHU3allU1 OMOJIOTHYECKOT0 00pa30BaHMUSL.

CTpykTypupoBaHUE COJAEp)KaHUs Y4eOHOro Mmarepuaia B IporpamMme IO OHOJIOTHH
OCYILECTBIICHO C Y4ETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHUH 00 OTJIMUMTENBHBIX OCOOEHHOCTSIX
JKUBOM MIPUPOIBI, O €€ YpOBHEBOW OpPraHM3allMM U HBOJIOLMHU. B COOTBETCTBUM C JTHM B
CTpYKType ydeOHoro mpeamera «bUOJIOTUSA» BBIAEICHBI CIEIYIOLIME COJepXKAaTelbHbIE JIMHUU:
«buonorus kak Hayka. MeTopl HAy4HOTO MO3HaHUs, «KjeTka kak OMojoruueckas cucremMay,
«Opranusm Kak Omosornueckas cucremay, «CucreMa 1 MHOroo0pasue OpraHu4ecKoro MUpPay,
«OBOTIOLHS )KUBOU PUPOIBI», «IKOCUCTEMBI M IPUCYLLIME UM 3aKOHOMEPHOCTH».

Ilens u3ydenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YPOBHE — OBJAJCHHE
o0yJaroWMHUCS 3HAHUAMH O CTPYKTYPHO-(YHKIMOHAIbHON OpraHu3alMd JKUBBIX CHUCTEM
pPa3HOTO paHra U MPUOOPETEHHE YMEHUM UCIOIB30BATh 3TH 3HAHUS JIJIsl TPAMOTHBIX JIEUCTB U B
OTHOILEHUU OOBEKTOB KUBOM MPUPO/IBI U PELLICHUS Pa3InYHbIX )KU3HEHHBIX TPOOIEM.

Joctuxkenue nem wu3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTCs pelieHHeM CIESAYIO M X 3aa4 :

OCBOEHHE OOYYaIOUMMMCS CHUCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpHsX, YYEHHUsX,
3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MpaBWiIaX, CIYKalMX OCHOBOH i (HOpMUPOBAHUS
IIPEICTABICHUM O €CTECTBEHHO-HAYYHOM KapTMHE MHUpPA, O METOJaX HAaydyHOIo ITO3HaHHS,
CTPOCHHUH, MHOTO00pasHu M OCOOECHHOCTSX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHM3alNH,
BBIJIAIOLIMXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0OBAHUSX B OUOJIOTHY;

dopMupoBaHHE Y OOyJarOIMXCS IO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U TBOPUYECKH X
crocoOHOCTEH B IMpollecce aHANIK3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IVISIOB,
UJEH ¥ OIXOI0B K M3yYEHHIO )KUBBIX CHCTEM Pa3HOIO YPOBHSI OPraHU3aluH;

CTaHOBJICHHE Yy OOydarommXxcst oOIedl KymbTyphl, (YHKIMOHAJIBHONH TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHSATH U OILICHUBATH SIBICHUS OKPYKAIOIETO MUpa >KUBOW NMPUPOABI Ha
OCHOBAaHWHU 3HAHUM U OTBITA, TOJYYEHHBIX IPU U3Y4ECHUU OMOJIOTHY;

dopmupoBaHue y OOydaroUMXCsi YMEHHUH MIUTIOCTPUPOBATH 3HAUYEHHE OMOJIOTHMYECKHUX
3HaHMM B IIPAKTUYECKOM NEATCIBHOCTH 4YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHUH U arpoOMOTEXHOJIOTHH;

BOCIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM HMBOH IMPHUPOBI,
HE00X0/IMMOCTH OEpeXKHOT0 OTHOULIEHUS K HEH, COOJII0/IEHUs 3TUUECKUX HOPM IIPH IPOBEIEHUH
OMOJIOTUYECKUX HCCIIEIOBAHMI;



OCO3HAHME LIEHHOCTH OWOJOTMYECKHX 3HAHUN JUIsl MOBBILICHUS YPOBHS SKOJOTUYECKON
KYABTYPHIL, 17151 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHMW U yMEHUW B MOBCEIHEBHOM JKMU3HU I OLEHKU
MOCJICZICTBUN CBOEW JAEATENbHOCTH IO OTHOUICHUIO K OKpYXKalolEel cpelae, cOOCTBEHHOMY
3I0POBbI0, 000CHOBAHUE U COOIIOIEHHE MEP TPOPUIAKTUKHI 3a00JI€BaHUIA.

B cucteme cpennero obmero odpasoanus «buonorusy, n3ydaemas Ha 6a30BOM YpOBHE,
SBIIIETCSL OOS3aTEBHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW o0nacTu
«EcTtecTBeHHO-Hay4YHbIE TTPEIMETHI».

Jns uzydenust Ouonoruu Ha 6a30BOM YpOBHE CpeHEro oo1ero oopa3oBaHusi OTBOIUTCA
68 yacoB: B 10 k1acce — 34 yaca (1 yac B Henento), B 11 xracce — 34 vaca (1 yac B Henenmo).



COJEPKAHUME OBYYEHMUA

10 KJIACC

Tema 1. buonorns kak Hayka.

buonorus kak Hayka. CBs3b OHOJNOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU Haykamu, (umocoduei, 3THKOH, 3cTeTHKOil W mpaBoM. Ponb Ouosnornu B
hopMHUPOBAHUK COBPEMEHHOW HAayYHOW KapTUHBI MuUpa. CrucTemMa OMOJOTHYECKUX HaYK.

MeTo1b1 TO3HAHUS KUBOW TIPUPOABI (HAOII0IeHNE, SKCIIEPUMEHT, OIMCAHUE, U3MEpPEHNUE,
K1accu QUKaIusi, MOJICIMPOBAaHUE, CTATUCTUYECKasi 00pabOoTKa JaHHBIX).

JdeMoHcTpanum:

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

TabGmubl U cxeMbl: «MeTo Il TO3HAHUS JKUBOU TIPUPOJIBI.

JlabopaTopHble U NpaKkTH4yecKne padoThl:

[Mpaktyeckass pabora Ne 1. «/cmonb30BaHHE pa3NUUHBIX METOAOB MPH H3yYEHHUH
OMOJIOTHYECKUX 0 OBEKTOBY.

Tema 2. /KuBble cucTeMbI U X OPraHU3a S,

XKupbie cucrtembl (OMOCHMCTEMBI) Kak MpeAMeT u3ydeHusi Owosoruu. OTIMYHUE KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CaoiictBa OumocucTteM M HX pa3sHooOpazue. VYPOBHU OpraHU3alHUd OUOCHCTEM:

MOJIEKYJISIDHBIM,  KIETOYHBIM,  TKAHEBBIM, OPraHU3MEHHBIM,  MNONYJISUHOHHO-BUIOBOM,
9KOCUCTEMHBII (OMOreo1eHOTHYECKU T ), OnochepHBIi.
JdeMoHcTpanum:

Tabmuubsl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HHU», «YPOBHU OpraHU3AIUU IKUBOU
IPUPOIBI».

Oo6opynoBanue: Mo ens Mosekynsl JJHK.

Tema 3. XumMu4eckuii COCTaB U CTPOCHHE KJICTKH.

XUMHYECKUU COCTaB KJIIETKU. XUMHYECKHE  DJIEMEHTBI:  MAaKpOJJIEMEHTHI,
MHUKpO3JIeMeHThl. BoJla 1 MUHepanbHbIe BEleCTBa.

OyHKIIMKM BOJIBI M MHUHEpAIbHBIX BeleCTB B KieTke. lloanep:kaHue OCMOTHYECKOTO
OanaHca.

benxu. CocrtaB u cTpoenune 0elkoB. AMUHOKUCIOTH — MOHOMEPHI OenkoB. HezamMeHnMbIe
U 3aMEHUMbIE aMUHOKUCIOTHl. AMHHOKHUCIIOTHBIA COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (NIepBUYHAs, BTOPUYHAS, TPETHYHAs U YETBEPTHYHAS CTPYKTYypa). XUMHYECKUE
cBOMCTBa OenkoB. bronornueckue GyHKIHU OCIIKOB.

®epmeHThl — Ouosiornueckre Karanuszatopbl. CTpoeHue (epMmeHTa: aKTHBHBIM LEHTD,
cyoctpatHas  crneruduuHocTh. KodepmenTsl. Butamunabsl. Otiauuus  ¢QepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aToOpOB.

VYrieBozbl : MOHOCaxapu/bl (IMI0K03a, pubo3a U ae30kcupubo3a), nucaxapuabl (caxaposa,
JaKTO3a) W TOJMcaxapuabl (Kpaxmal, TJIMKOTEH, IIEJUTI003a). buonormyeckue ¢GyHKIIUT
YIJIEBOJIOB.

Jlumuner:  tpurmunepuapl, Qocdomunuapl, crepouabl. [uapoduasHO-THIPOdO OHBIE
cBoiicTBa. buonornyeckue ¢pynkunm iunuaoB. CpaBHEHHE YITICBOJOB, OCIKOB M JMITUAOB KaK
MCTOYHUKOB SHEPTHH.



Hyxnennossie kucnotel: [JJHK n PHK. Hykieotnasl — MOHOMEpHI HYKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yakunu JAHK. Ctpoenue n ¢ynxkuuu PHK. Buapt PHK. AT®: ctpoenune u
byHKIUH.

I[Muronorus — Hayka o kieTke. KierouHass Teopuss — IpUMeEp B3aUMOJCHUCTBHUS MACH U
(aKkTOB B HAYYHOM MO3HAHUH. METO/bI U3Y4CHUS KICTKH.

Kierka xak nenoctHas xxuBas cuctema. OOImMe NpU3HAKA KIETOK: 3aMKHYTasi Hap y)KHas
memOpana, moniekyibl JJHK kak reneTnueckuii anmapar, cucrema cHHTe3a Oernka.

Tunbl KIETOK: SyKapuoTHYecKass U Hpokapuorhueckas. (OCOOEHHOCTH CTPOEHMS
npokapuotTuueckon kierku. Kiierounas crenka Oakrepuii. CTpoeHHE 3 yKapuOTHYECKON KIETKU.
OCHOBHBIE OTJIMYMS PACTUTENBHOM, JKUBOTHON M TPUOHON KIETKH.

[loBepxXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, ITTMKOKAJIUKC, UX (PYHKUIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa u ¢yHKuuu. [luTomnmasma u e€ oOpraHou[IbI.
OnnomemOpannsbie opranonap! kietku: JIIC, annapar [onpmaxku, musocomsl. [lomyaBToHOMHBIE
OpraHouJbl KIETKW: MUTOXOHJpHUH, NiacTuiabl. IIpoucxoxeHne MHUTOXOHAPUN M MJIACTHU.
Buab! miactun. HememOpaHnHble opraHOM bl KIIETKH : pUOOCOMBI, KIIETOUHBIHN LIEHTp, LIEHTPUOJIIH,
PECHUYKH, KIyTU Ki. DYHKIMU OpraHOUJI0B KJIETKU. BroueHus.

Snpo — perynstopHblil HeHTp KieTku. CTpoeHue aapa: saepHas 000104Ka, KapuoIuia3ma,
XPOMATHH, SAPBILIKO. XPOMO COMBI.

TpaHCIIOpT BELECTB B KIETKE.

JdemMoHcTpanum:

IToptpetsi: A. Jleenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacmipeneneHue XUMHYECKUX OJEMEHTOB B HEXHBOW IPUPOJIE,
«PacnpenieNeHre XUMUYECKUX 3JIEMEHTOB B )KMUBOM IPUPOIEY.

Tabmuuel u cxemel: «[lepuoguueckas TabiuIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYIbI BOAbI», «brocuHTe3 O6enka», «CTpoeHue MoneKynbl Oenkay, «CTpoeHue gepMeHTa,
«Hyxnennossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3ykapuOTHYECKON
KIeTKH», «CTpoeHHe >KUBOTHOW KIeTKH», «CTpoeHuEe pacTUTEIbHOW KIeTKH», «CTpoeHue
IIPOKAPHOTUUECKON KIETKN», «CTpOECHUE sIIpa KIETKU», « YIIEBOABDY, «JIunuas.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, 0OOpyIOBaHHE A NMPOBEAECHUS HaOIIOJEHUIH,
U3MEPEHUH, HKCIIEPUMEHTOB, MUKPOIIPENapaTbl PacTUTENBHBIX, )KUBOTHBIX UM OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKTH4YecKne padoThl:

JlaGoparopnas pabora Ne 1. «M3ydeHHe KaTaJUTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha
IpUMepe aMUIIa3bl UM KaTanasbl)».

Jlaboparopuass pabora Ne 2. «M3yueHue CTpoeHHs KIETOK pPACTEHUM, >XUBOTHBIX W
OakTepuii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKPOIpENnapaTax U UX OIUCaHHUE».

Tema 4. 7KusHeaesiTe IbHOCTD KJIE TKH.

OOMeH BemlecTB, WM METa0ONMM3M. ACCHMWISIIHS (IIJaCTUYECKUd OOMeH) u
JUCCUMUJISLNS (SHEPreTUUECKU 0OMEH ) — IB€ CTOPOHBI €MHOTO Ipoliecca MeTadonu3ma. Poib
3aKOHOB COXpaHEHUs BEILECTB U YHEPIUU B IOHUMAHUH MeTaboIu3Ma.

Tunber oOMeHa BemecTB: aBTOTPOGHBIM U TerepoTpoPHbIH. Pons depmMeHTOB B 0OMEHE
BEILECTB U IIPEBPALLIEHUH SHEPIUHU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (as3bl (oTocuHTe3a. Peakuuu ¢oTocuHTE3A.
DddextuBHOCTH PoTOCHMHTE3a. 3HAaUeHHE (POTOCUHTE3A IS )KU3HU Ha 3emiie. Brnusaue ycinoBuit
cpeabl Ha (POTOCUHTE3 U CITOCOOBI MOBBIIIEHUSI €r0 MPOAYKTUBHOCTHU Y KYJIBTYPHBIX paCTEHUH.



XeMOCHHTE3. XEMOCHHTE3UPYIOIMe OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIsA JKH3HH Ha
3emie.

OHepreTuyeckuii oOMeH B  KieTke. PacimenieHue BEIIECTB, BBIACIEHUE U
aKKyMyJIMpOBaHHUE SHEPTUH B KIETKE. DTalbl SHEPreTh4eckoro oomMena. I mukonus. bpoxenue u
ero Buipl. KuciaopomHoe okuciaeHue, UIM  KIETOYHOE  JAbixaHHe. OKuCIUTENBbHOE
doc popunupoBanue. DPPeKTHBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiiuu wmarpuynoro cuHTe3a. [enernueckas wuHpopmanus u JHK. Peamuzanms
reHeTudeckod wHQopmanuu B KIeTKe. [ eHeTHUYeCKUi KOJ M €ro CBOMCTBA. TpaHCKpUTIUS —
marpuunbiii cuate3 PHK. Tpancisimus — 6uocunTes Oenka. Dtanbl Tpancmsiuud. Koguposanue
aMUHOKHUCIIOT. Posb pubocom B OMocuHTE3€e Oernka.

Hexnerounsle Qopmbl xku3Hu — Bupychl. HWcrtopuss orkpeitus BupycoB (. W
WBanoBckuif). OcOOEHHOCTH CTPOEHMS M KU3HEHHOTO LKA BUpYycoB. bakrepuodaru. bonesnu
pacTeHu, JKUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nMMmyHozaepuninTa yenoBeka

(BY) — Bozoymutens CIIM[da. OOpaTHas TpaHCKpPHUIIIIUSA, peBEpTa3a W HUHTErpasa.
[TpodunakTu ka pacpocTpaHEeHHs] BUPYCHBIX 3a00I€BaHUN.
JdeMoHcTpanum:

[Hoptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr w  cxembl: «Tumel  muTanusy, «Metabommusam»,  «MHUTOXOHIPHUS,
«JHepreTuyeckuii ooMen», «Xmoportact», «DorocuHTe3», «Ctpoenue [IHK», «CtpoeHue u
byHkunoHupoBaHue reHa», «CuHTe3 Oenka», «‘eHermueckuili  kom»,  «BuUpych,
«bakrepuodarn», «Ctpoenme u sku3HeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmmkamus JTHK ».

OOGopynoBanue: moaenu-anmmkanun «Yasoenne JJHK u tpanckpunimsy», «buocuntes
6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3mHokeHre U MHAUBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KneTounslii MK, WM SKU3HEHHBIH LUK KieTkd. WHTepdasa m muto3. Ilpoueccsl,
nporekatonme B uHTepdaze. Pemnukanus — peakuuss marpuunoro cuntesa JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTuIll. JIUMJIOMIHBIM M TanJOHIAHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uTonornyeckrue OCHOBBI Pa3MHOXKEHUSI U MHAWBUYaJIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnerkn — muto3. Craguum murtosza. Ilpouecchl, mpoucxonsilye Ha pas3HbIX
cTaausX MUTO3a. brosiornueckuii CMbICI MUTO3A.

[Iporpammupyemasi rubeb KIETKU — aromTos.

@®opmbl  pa3sMHOXKEHHsS OpraHu3MoB: Oecnosoe M mojoBoe. Buasl Oecnonoro
Pa3MHOXKEHHUS: JIeJIEHUE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETETaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIOHMPOBAHME OPraHU3MOB, €r0 3HAUYEHUE IS
CEJICKIIUH.

ITonoBoe pa3smMHO)KEHUE, €r0 OTINYUS OT OECIIONOTO.

Meiio3. Craguu meiosa. Ilponeccsl, npoucxonsinme Ha cragusax Meinosa. lloBenenue
XpoMmocoM B Mero3e. KpoccnHrosep. buonorndueckuii CMbICI M 3HaY€HHE MEHO03a.

['amerorene3 — npoiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KHUBOTHBIX. [10JIOBBIE Kene3bl:
CeMEHHUKU U sauyHuKU. OOpa3oBaHHWE U Pa3BUTUE IOJIOBBIX KIETOK — raMeT (CHepMaTO30uU[,
AWLIEKIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOCHUSI SILIEKIETOK U
cnepmaTto3onaoB. Onnonotsopenue. [lapreHorenes.

WnnuBunyanpHoe pa3BuTHE (OHTOTEHE3). ODMOPHUOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 5MOPHOHAIBHOTO PA3BUTUSA Yy TMO3BOHOYHBIX JXKHUBOTHBIX: JIPOOJICHHE, TacTpysIus,



opranorenes. IloctamOpuonansHOe pazBuTue. TuUIbl MOCTIMOPUOHATIBLHOTO Pa3BUTHS: IPIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOECHUE CEMEHH, CTaJAUU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuiel U cxembl: «DOpMBI Pa3MHOKEHHUSI OPTraHU3MOBY, «JIBOIHOE OIIIOAOTBOPEHHUE Y
IBETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOXKEHUE pacTeHHi», «JleieHne KIeTKu
Oakrepuit», «CTpO€HHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIETOUHBIN UK,
«Permnukanua JHK», «Muto3y, «Meiio3», «Ipsmoe u HenpsMoe pa3BuTue», «l'amerorenes y
MJIEKOIIUTAIO X U YeIOBeKay, «OCHOBHbBIE CTaIUU OHTOTEHE3a.

OOopynoBaH#e: MHUKPOCKOI, MHKpompernapaTsl «CrepMaTo30Uabl MIIEKOTHUTAIOLIETOY,
«linekneTka MieKoNHUTarOUEro», «KapHoknHe3 B KIETKax KOpeIlka JyKa», MarHUTHas
MoJienb-anTuinKanus «/lenenue xnerku», monens JJHK, Mmonens metadazHoil XpoMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHEe PAdOThI:

JlabopaTtopHuas padota Ne 3. «Habmronenne MuTo3a B KIIeTKaX KOHUMKA KOpEIKa Jiyka Ha
TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHast pa6ora Ne 4. «3ydeHuWe CTPOCHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. Hacsie1cTBeHHOCTH U UI3MEHYHUBOCTH OPTraHM3MOB.

[Ipeamer u 3amaun reHeruku. Vcropus pa3BUTHUA TEeHETUKH. Poiib LUTONOTMU H
SMOpHUOJIOTUH B CTAHOBJICHUU T€HETHKH. BKaa pocCHilCKUX U 3apYOSKHBIX YUEHBIX B PA3BUTHE
TeHEeTUKU. Meroapl TeHEeTUKU (TMOPUIOIOTHYECKUM, LHUTOreHETUYECKU, MOJIEKYISPHO-
reHeTuyeckuii). OCHOBHbIE TEHETHYECKHE MOHATHS. ['eHeTnueckass CHMBOJIMKA, UCIOJIb3yeMas B
CXEMaXx CKpEIMBaHUM.

3aKOHOMEpPHOCTH  HAcJIeJIOBaHUsI  IPU3HAKOB, YycTaHOBIeHHble [.  Menzaenem.
MounorubpuaHoe cKkpelnmBaHue. 3akoH eAMHO00pasusi THOpUI0B IepBoro nokosienus. [IpaBuno
JOMUHHMPOBaHUA. 3aKOH pacIleIUIeHUsl Mpu3HakoB. I'mmoreza uucrorsl ramer. llomHoe u
HETIOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpeuMBaHHE. 3aKOH HE3aBHCHMOIO  HACJIEJJOBaHUSI  IPU3HAKOB.
LuToreHeTnyeckre OCHOBBI JUTHOPHAHOTO CKpEIMBAaHMS. AHAIM3UPYIOIIEe CKpeIMBaHHE.
Hcnonp3oBaHue aHAMU3UPYIOIIETO CKPEIIMBAHUS [Tl OIIPE/ICIICHUS TeHOTHUIIa OCOOH.

CuemienHoe HacienoBaHue npusHakoB. Pabora T. MopraHa no crenjieHHOMY
HacjeAoBaHUIo TeHoB. HapylieHue ciiensieHus reHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. [ eHeTuYeCKrue KapThl.

I'enernka mona. XpoMOCOMHOE ONPENEIEHHUE 110JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['oMorameTHble M reTeporamMeTHble OpraHu3Mbl. HacnenoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl K3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHas1. Ponb cpebl
B HEHACJEICTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTHKa MOJU QUKALMOHHOW W3MEHYHUBOCTH.
Bapuanuonnslii psa v BapuanvonHas kpusas. Hopma peakuun npusnaka. KonnuecTBeHHble U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON M3MEHUYMBOCTH.

HacnencrBenHnas, Wiy reHOTUIIMYECKas,, I3MEHUYUBOCTh. KoMOMHATHBHAS U3MEHUYNUBOCTb.
Meiio3 U T1ONOBOM TMpolecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTaluoHHAs
n3MeHYnBOCTh. Kiaccudukanuss Myraruii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBbIe. YacTtoTa u



NPUYUHBI MyTanuii. MyrareHHbie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBEHHOU
n3smenunBoctu H. M. BaBuiiosa.

BHesiiepHast HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl T€HETUKU YEJIOBEKA:
T€HEAIOTHYECKUM, OJIM3HELOBbI, IUTOTEHETUYECKUH, OWOXMMHMUYECKUH, MOJEKYISIPHO-
renernueckuii. CoBpeMEHHOE OlpeAeseHue TEeHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAaHUE,
TeHOTUIIHpPOBaHKe, B ToM 4ymciie ¢ momoupio [11IP-ananmsa. HacrnencrBeHHble 3a0oneBaHus
YyelioBeKa: TeHHble Ooyie3HH, OOJEe3HM C HACIEACTBEHHOM IMPEIpacroioXeHHOCTHIO,
XpOMOCOMHbIe 0Oose3Hu. ComaTuyeckue M TreHepaTuBHble MyTranuu. CTBOJIOBBIE KIETKU.
[TpuHIUIBL 310pOBOr0 00pas3a KU3HH, AUATHOCTUKU, MPOPUIAKTUKA U JICYCHUS] TCHETHYECKUX
Oomne3Heil. Meauko-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHHUE. 3HAYCHUE MEIUIIMHCKOW TEHETUKH B
IPEeJOTBPAILCHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHU YeTIOBeKa.

JdeMoHcTpanum:

IToptpetsi: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBcxkuii, H. 1. BaBuios.

Tabnuusl 1 cxembl: «MOHOTHOPUIHOE CKPEUMBAHUE U €r0 LUTOIEeH €THYECKas OCHOBAY,
«3aKOH pacUENJeHUsT U €ro LMUTOTCHETUYECKass OCHOBa», «3aKOH YHCTOThI TaMET,
«/lurubpunnoe ckpeumBanue», «L{uTomornyeckue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Menos», «B3aumonelicTBue ajlIeNbHBIX T€HOBY, «['€HeTHYeCKre KapThl paCTEHUM, KUBOTHBIX
U 4YeloBeKa», «l'eHeTnkKa mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CUEIUIEHHOTO C IOJIOM»,
«KapuoTHUIBl YelloBeKa W OJKUBOTHBIX», «BHABI HM3MEHUMBOCTH», «Moau puKaImoHHAs
u3MeH4nBOCThY, «HacnenoBanue pesyc-dakropay, «l'eHeTHKa rpynn KpoBw», «MyTaluoHHas
M3MEHUYUBOCTHY.

OO6opynoBanue: Mojaenu-anmuiMkanuu «MoHoruOpuaHoe ckpenmBanue», «HemomHoe
TOMUHHUpOBaHUE», «lurnbpuanoe ckpeumBaHuey», «llepexkpécT XpoMocom», MHUKPOCKON U
MUKporpenapat «/Ipo3zoduna» (Hopma, Mmyranuu (GopMbI KpbUIBEB M OKPACKU Tela), repoapuit
«'opox moCceBHOM».

JlabopaTopHble U NMpPaKTH4YeCKHe PadoThI:

JlaGoparopHast pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUTHOTO U AUTHOPHIHOTO
CKpeIMBaHUsl y AP030 PUIIBI Ha TOTOBBIX MUKPOIpenapaTaxy.

JlaboparopHas padora Ne 6. «3yueHue Moau U KAIIMOHHOM M3MEHUMBOCTH, IOCTPOSHHUE
BapUALIMOHHOIO psAa U BapUALIMOHHOM KPUBOM.

Jlabopatopnass pabora Ne 7. «AHanm3 wMyranquid y Apo30(UIBI Ha TOTOBBIX
MUKpOIIpenaparax».

[Ipakrudeckas padora Ne 2. «CocTaBieHHE U aHAIHN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuust oprann3MoB. OCHOBbI OMOTE XHOJIOTHH.

Cenexius Kak Hayka W MPoIEecC. 3apokACHUE CENEKIUU U JoMecTukamus. Yuenue H. U.
BaBuiioBa 0 LEHTpax NPOUCXOKIAEHUS M MHOrooOpasusi KYJIbTYPHbIX pacTeHuil. LleHTpbl
IIPOUCXO0KJIEHUS JOMAIHUX )KUBOTHBIX. COpT, MOpOJIa, ITaMM.

CoBpeMeHHbIE METO/bl CEeNEeKIUH. MaccoBBI M MHIMBUIYaJIbHBI OTOOpPHI B CEJIEKIUU
pacTeHUH 1 KUBOTHBIX. OLIEHKa SKCTepbepa. BIM3KopoACTBEHHOE CKpEeIMBAaHUE — MHOPHUIHHT.
Yucras nuaua. CxpenmBaHWe YWCTBIX JuHHK. [ereposuc, wumm rtubOpuaHas cuia.
HepoxncrBenHoe ckpeumBanue — ayrOpuauHr. OtnanéHHas ruOpuausauus U e€  ycmex.
HckyccTBeHHBI MyTareHe3 M IOJy4eHUE MOJIUILUIONI0B. JIOCTHIKEHUS CEJIEKUMHU PpPacTEeHHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buoTtexHonorusi Kak oTpaciib MPOU3BOACTBA. ['€HHas WHXKEHEpHUs. OTalbl CO3AAHUS
pexombuHanTHOM JIHK um TpancrenHeix opranu3MoB. Kietounas unxeHepus. Kierounble
KYJIBTYpbl. MU KpOKIIOHAJIBbHOE pa3MHOXKEHHUE pacTeHuil. KnoHupoBaHrne BbICOKOMPOYKTHBHBIX
CENTbCKOXO3IHCTBEHHBIX OpPraHW3MOB. OKOJOTMYECKHE U JTHYeckue mpoodimemsl. MO —
TeHEeTHYECKH MOJU (QULIUPOBAHHbIE OPTaHU3MBI.

JleMoHCTpanum:

IToptpetsi: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. VBaHoB.

Tabmuubl U cxeMbl: KapTa <«LIeHTpbl MPOUCXOXKIEHUS M MHOTo00paszus KylbTYpPHBIX
pactenuit», «Ilopoapl JOMalHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX pacTeHui», «OTnanéHHas
ruOpuan3amus», «Paborel akamemuka M. @. HBanoBay, «llomumiongus», «OOBEKTHI
O6uorexHosoruny», «KierouHnsle KyabTypbl M KIOHHpoBaHHE», «KOHCTpyHpoBaHUE M IEPEHOC
TEHOB, XPOMOCOM».

OOGopynoBaHue: MYISI)KH TIJIOIOB U KOPHEMJIONOB JUKUX (OPM M KYIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03sIMCTBEHHBIE PACTEHUSD.

JlaGopaTopHble M NpaKTHYeCKHEe PAdOThI:

Oxckypeust «OCHOBHBIE METOJbI M JOCTUIKEHUS CEJEeKIIMU PAacTeHUH M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIMIO, MJIEMEHHYIO (epMy, COPTOHCHBITATENbHBIA yJYaCTOK, B TEILIMYHOE
XO035ICTBO, 1a00PATOPHIO0 arpOYHUBEPCUTETA UJTH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTronnoHHas1 OHOJIOTHS.

[TpeanochUIKM BO3HUKHOBEHUSI HBOJIIOLIMOHHOM TEOpPHU. OBOJIIOIMOHHAS TEOpHS U €€
MecTo B OMoJIoTHH. BiusiHUE HBOIIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U IPYTU X HAYK.

CBupnerenscTBa sBOMONMH. [lameoHTONOIMUECKHE: TOCIENOBATENBHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKON JIETOMHCH, TTepexoaHble GopMbl. bruoreorpaduyeckue: cXoacTBO
U paznuuue ¢payH u Quiop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W paziIvuMsi 3MOPHOHOB pa3HbIX BHUJIOB IO3BOHOUHBIX.
CpaBHUTEIBHO-aHATOMUUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYJUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOIEKyISIpHO-OMOXMMUYECKAE: CXOJICTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKHX MyTeH y BCEX OPTaHU3MOB.

OpomounonHass Teopust Y. JlapuHa. Ilpeanocbliku BO3HUKHOBEHHUS JapBUHU3MA.
JBuwxynme cuibl 3BOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHUE MPHU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas H3MEHYMBOCTh, OOppOa 3a CyILEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunrtemnueckas Teopusi 3Bomonuu (CTI) 1 €€ OCHOBHBIE TTOJIOXKEHHUSI.

Muxkpossomtonus. [Tomynsaus kak eTMHUIA BUJA U 3BOJIIOLNH.

JBmwxynme cuibl ((PaKTopbl) 3BOJIIOIMUHA BUJOB B MpUpPOJE. MyTallMOHHBIN TIpomece U
KOMOMHATUBHAs HM3MEHYMBOCTh. [lomyisiiMOHHBIE BOJHBI U Jpeii¢ reHoB. M3omsuus u
MUTpaIus.

EctectBenHbIil 0TOOp — Hampasisitoumii ¢axrop sBomroruu. DopMbl €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BOJIONUU. [IpuMeps! mprcrmocodneHnii
y opranu3MoB. ApoMop Go3bl U UIU0ANANI TAI[UH.

Bun u BupooOpazoBanue. Kpurtepuu Buga. OcHOBHbIE (GOpPMBI BHUI000pa30BAHMS:
reorpa@uueckoe, 3KOJIOTHYECKOE.



Maxpospomounsi. @opmbl 3BOMOLMK: (UIIETHYECKAsl, TUBEPreHTHAas, KOHBEpPreHTHas,
napasensHas. HeobpaTtnMocTs 3BOIONUN.

[lpoucxoxxaeHue  OT  HECHELMAJM3UPOBaHHBIX  mpeakoB.  IIporpeccupyroimas
crnenuajin3anus. AI[aHTI/IBHaSI paguanys.
JleMoHCTpanuu:

[Moptpetsi: K. Jlunneit, XK. b. Jlamapxk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, @. Mromiep, A. H. CeBeprios.

Tabmuuer u  cxembl: «Pa3BUTHE OpPraHMYecKOro MHpa Ha 3emiie», «3apoJIbIlr
MO3BOHOYHBIX JKHBOTHBIX», «ApXEONTepHKCe», «DopmMbl OOpHOBI 32 CYIIECTBOBAHHEM,
«EctecTBeHHBIN  0TOOpP», «MHOrooOpa3ue COpPTOB pacTeHui», «MHorooOpas3ue IMOpoj
YKUBOTHBIX, «lonynsauuny, «MyranuoHHas M3MEHYUBOCTHY, «ApoMop o351 »,
«Manoanantanumny, «O0m@as nereHepauusy, «JBuxynme cuibl sBomounnny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunay, «boprba 3a cyiiecrBoBaHue», «llpucrnocoOneHHoCTh
opranusMoBy, «I eorpaduueckoe BH1000pa3oBaHmey, «IKOJIOTHIECKOE BUA000Pa30OBAHUEY.

OO0opynoBaHue: KOJIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HA0OP IJIOI0B U
ceMsiH, KoJuteKius «[Ipumepsl 3a M THBIX TPUCIOCOOIEHUN Y JKUBOTHBIX», MO/IeNNb «OCHOBHBIE
HaIpaBJICHUSI HBOTIOLHUIY, 00bEMHAs MoeNb «CTpOeHUE TOIOBHOTO MO3Tra TO3BOHOYHBIXY.

buoreorpaduueckass kapra mupa, KouleKuus «DOpMbI COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX M pacTeHUi», Mojeinb anmiaukanus «llepekpéct XxpomMocom», BIaKHBIE IIpENaparhbl
«Pa3zBuTHe HacekoMoro», «PazBUTHE ISTyIIKW», MHKpompernapaT «/[po3oduma» (HOpMa,
MyTauu (OPMBI KPBLUIEEB M OKPACKHU TEIIA).

JlabopaTopHble M IpaKTHYeCKUEe padoThI:

JlabopaTtopHnast padora Ne 1. «CpaBHEHUE BUIOB 110 MOP(OIOTUUECKOMY KPHUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnucaHue MPUCIOCOOIEHHOCTH OpraHu3smMa u eé
OTHOCHUTENBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHe KU3HU Ha 3em.ie.

JloHay4yHble TIpeACTaBICHUS O 3apPOXKIACHUU KU3HU. HayduHble TMnore3sl BOZHUKHOBEHMS
JKU3HU Ha 3emiie: aOMOTeHEe3 M TMaHCIepMus. XUMUUYECKas SBOJIOINUS. AOUOTCHHBIH CHUHTE3
OPraHMYECKMX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE  IOATBEPKICHHUE
XUMHYecKor 3Bomonnu. HauanbHble Tanel 6uonorndeckoi ssomonnu. ['unoresa PHK-mupa.
dopmupoBaHHe MEMOPAHHBIX CTPYKTYP U BO3SHMKHOBEHHE IPOTOKIETKH. [lepBbie KIETKH U UX
3BOJIIOIM . POPMUPOBAHME OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PasButue xu3Hum Ha 3emse no spaMm u nepuojgam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. llaneosolickas spa u e€ mepuoabl: KeMOPUNCKUN, OPAOBUKCKHUH,
CUIIYPUICKUM, J€BOHCKU A, KAMEHHOYTOJIbHBIN, TIEPMCKHU .

Mes3o3oiickas opa ¥ €€ epruoabl: TPUACOBBIN, IOPCKUN, MEIIOBOM.

Kaiino3olickast apa 1 €€ nepuopl: NaJeoreHOBbI, HEOTEHOBBIA, AHTPOIIOT€HOBBIM.

XapakTepucTuka KiIMMaTa M TIeoJOorMueckux mpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPACTUTENFHOTO M JKUBOTHOTO Mupa. ApoMop¢o3bl y pacTeHUi M XHUBOTHbIX. IlosiBieHwue,
paciBeT U BBIMUPAHHE TPYII )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MUpa Kak OTpak€HUE 3BOJIOLMH. OCHOBHBIE CUCTEMATHYECKUE
TpYNIIBI OPTaHU3MOB.

OBosolMsl  4yelnoBeKa. AHTpONOJOrus Kak Hayka. Pa3BuTthe mpelncTaBiIeHUN O
MPOMCXOKJICHUM YeJoBeKa. MeToabl n3ydeHus: anTpornorenesa. Cxo/cTBa U pa3invyuus 4eI0BeKa
U KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNE YETOBEKa.



Hewxynme cuibl ((akTopel) aHTpomoreHe3a. HacneacTBeHHas HW3MEHUMBOCTh H
ecTeCTBEHHBIN 0TOOp. OOIecTBEHHBIN 00pa3 KM3HU, U3TOTOBIICHUE OPYAHIl Tpyaa, MBIIUICHHE,
peub.

OcCHOBHBIE CTaJMM U BETBH 3BOJIOLMU YEJIOBEKAa: aBCTPAJIOMUTEKH, YelIOBEK yMenbli,
Yenosek npsMmoxonsaumii, YenoBek HeaHaepTalbckui, YenoBek pasymHbiid. Haxo nku
MCKOIIaeMbIX OCTaTKOB, BpEMS CYIIECTBOBaHUS, 00JIACTh PacHpOCTPaHEHHS, 0OBEM T'OJIOBHOTO
Mo3ra, 00pa3 JKU3HH, OPYIUsL.

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME Pachl: eBpomeonaHas (eBpa3uiicKkas), HErpo-
aBcTpajougHas  (dKBaTOpUalibHAasl),  MOHTOJOMAHAs  (a3MaTCKO-aMepUKaHCKas).  YepTsl
MPUCIOCOOIGHHOCTH TMPEACTABUTENEH YEJIOBEUECKMX pac K YCIOBHSM CYIIECTBOBaHUAL
EnuncrBo uenoseueckux pac. Kputuka pacuzma.

JleMoHCTpanuu:

[Toptpetsr: ®@. Peau, JI. ITactrep, A. . Onapun, C. Mumnep, I'. FOpu, Y. [lapBuH.

Tabnuubl u cxembl: «Bo3nukHoBeHue CoNMHEUYHOM cUCTeMbl», «Pa3BUTHE OpPraHUYECKOTo
mupa», «PactutenbHas KieTka», «KuBoTHas Kierka», «lIpokapuoTuyeckas KIeTKa,
«CoBpeMeHHasl CUCTEMa OpraHMYecKoro mMupa», «CpaBHEHHME aHATOMUUYECKHX Y€pPT CTPOEHUS
YeloBeKa M YeJIOBEKOOOPa3HBIX 00€3bsiH», «OCHOBHBIE MECTa MalIeOH TOJIOTHYECKHX HAXOJIO0K
MPEJIKOB COBPEMEHHOTO 4YeloBeKay», «JlpeBHeilnme mroan», «peBHue moan», «llepBbie
COBPEMEHHBIE JIIOANY, «HenoBeuecKue pachl».

OOGopynoBanne: wmymspku — «IpoucxoxaeHue uenoBekay (OIOCTBI  aBCTPAIONUTEKA,
NUTEKAHTPOIIa, HeaHJepTaiblla, KPOMAaHbOHIIA), CJIENKA UM U300paK€HUsI KAMEHHBIX OpyIuit
epBOOBITHOIO YelIOBeKa (KaMHU-YOMIIEpHl, pyousa, ckpedia), reoXpoHoJoruyeckas: tabiuiia,
KOJUTE KU sI «DOpPMBI COXPAaHHOCTH MCKOMTAEMBIX dKUBOTHBIX U PACTCHUI».

JlabopaTopHble M NpaKTHYeCKHe padoThI:

[Tpakrudeckast padora Ne 1. «3yueHne ncKomaeMbIX OCTATKOB PaCTEHUM W KUBOTHBIX B
KOJUIE KLU SAX).

Oxckypeus «IBOJIONUSI OPraHUYECKOTO MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIN WU
KpaeBeIUECKUM My3€il).

Tema 3. OpraHu3Mbl B OKPY KA IIASA Cpeaa.

OKkonoruss Kak Hayka. 3aJadyd U pa3lenbl dKOJOTHU. MeTolIbl HKOJOTUYECKH X
U CCIIEIOBAaHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusi  OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYyIHas, IOYBEHHA,
BHYTPUOPTraHU3MEHHas.

Oxonornueckue ¢axropel. Kmaccupukanus skonorudeckux (akropoB: aOMOTHYECKUE,
OHOTHYECKHE U aHTpoIOreHHbIe. [leficTBUe 3Konornuecku X (aKTOpoB Ha OPraHU3MBI.

AOuoTtnueckue  (AKTOpBI: CBET, TeMIepaTypa, BIaKHOCTb. DoTorepuoausm.
[TpucnocoGeHnst OpraHu3MOB K IEHCTBUIO abNOTHYECKUX (hJaKTOpoB. bromornueckue puTMel.

buotnueckue  ¢daxropel. Buasl OMOTHYECKMX  B3aMMOJICHCTBHI: KOHKYpPEHIIHS,
XU IIHUYECTBO, CUMOMO03 U ero ¢opmsal. [lapazutusm, Koonepauus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHPAHCTBO, HaAXJIEOHUYECTBO). AMEHCAINU3M, HEUTpain3M. 3HaueHHE OHOTHUYECKUX
B3aMMOJICHCTBUIA [UIsl CYIIECTBOBAHUS OPTAHU3MOB B IIPUPOJHBIX COOOIIIECTBAX.

DKOJOTHYECKUE XapakTepUCTUKU mnonymsinuu. OCHOBHBbIE TOKa3aTelad TMOIMYJSALUHU:
YUCJIIEHHOCTh, IIJIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpanus. JnHamuka
YUCJIIEHHOCTH MOMY/SIUU U €€ PEeTyIsIIus.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.



Tabmuubl 1 cxeMbl: kKapta «[IpupomHsie 30HBI 3eMin», «Cpebl 0OUTaHUSI OPTAHU3MOBY,
«@otonepuoguzm», «llomynsuun», «3aKOHOMEPHOCTM pOCTAa YHUCIEHHOCTH MOMYJIALUU
uH}y30pun-TyPenbkny, «lIuiespie memnm».

JlabopaTopHble U NpaKTH4YecKne padoThl:

JlaGoparopnas pabota Ne 3. «Mop onornyeckue 0cOOEHHOCTH pacTeHUH U3 pa3HbIX MECT
0oOUTAHU .

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Mpakruaeckas padora Ne 2. «[loacy€T MIOTHOCTH MOMYINIAINEN Pa3HBIX BUAOB PACTCHUI.

Tema 4. CooO1iecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBo  opranu3mMoB  —  Ouoneno3. CTpykrypsl  OuoleHo3a: BHUJOBaf,
[pOCTpaHCTBEHHasl, Tpoduueckas (nuiesas). Buabi-nomunanTel. CBsi3u B OMOLIEHO3E.

Dxonoruueckue cucreMbl (dKocuctembl). [loHsTme 00 sKocucTeMe W OHOTEOIEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLUEHTbI, KOHCYMEHTBI, PpPEIYLIeHTHI.
KpyroBopor BemectB M IMOTOK 3HEpruu B dKocucreMe. Tpoduueckue (MULIEBBIE) YPOBHU
skocucteMbl. [lumeBbie menu u ceru. OCHOBHBIE IOKa3aTeNd H3KOCHCTEMBI: OHMoMacca,
HNPOAYKIMS. ODKOJIOTMYECKHE MUpaMUIbl: MPOAYKIHMH, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHUCTEM: YCTOMYHUBOCTb, CAMOPET Y SIHs, pa3BuTHe. CyKIeccus..

[Ipupoanbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMA XBOWHOIO WJIU
LM PO KOJIMCTBEHHOIO JIEca.

AHTpPOIIOreHHBIE YKOCHCTEMBI. ATPO’KOCHCTEMBbI. YpOoskocucTeMbl. buonoruueckoe u
XO3SMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak akrop ycroitunBoctu sxocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
paszHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o O6mocdepe. I'panuibl, coctaB M CTpyKTypa OHoOChepHI.
Kupoe BemectBo u ero ¢yHkuu. OcoOeHHOCTH OMOCdepbl Kak TI00AIBHOW IKOCHCTEMBI.
Junamuyeckoe paBHOBECHE U 00paTHas CBsi3b B Onocdepe.

KpyroBopoTsl BemecTB W OHMOTCOXUMHUYECKHE IUKIBI 3JIEMEHTOB (YIJiepoja, a30Ta).
3oHanpHOCTH OHochepsl. OCHOBHBIC OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3emiu. AHTpOTIOTeHHBIE U3MEHEeHHs B Ouocdepe. [ mobanbHbIe
JKOJIOTHYECKUE TTPOOIIEMBI.

CocymecTBoBaHUE NMPUPOABI U yenoBedecTBa. CoxpaHeHne OMopazHooOpas3us Kak OCHOBA
ycToiiunBoctu 6uochepsl. OCHOBA PAllMOHAIBHOIO YIPaBJICHUS MPUPOIHBIMUA PECYPCaMU U M X
ucnosb3oBanue. /loctikeHust OMOJIOTUM U OXpaHa MPUPOJIBL.

JleMoHCTpanuu:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuubl u cxemsl: «[IumeBsie nenuy», «buomenos: coctaB u crpykrypay, «llpupoansie
coobmectBay, «llenmn mnuTaHus, «IKoJOrHUEcKass mNupamuiay, «buocdepa U UYeTOBEK»,
«JKOCHCTEMA UIMPOKOJMCTBEHHOIO Jieca», <«IJKOCHUCTEMa XBOWHOro Jjecay», «buoueHos
BoloéMa», «ArporeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3JICHCTBUS Ha HPHUPOLY»,
«BaxxHelilme HMCTOYHMKHM 3arpsi3HEHUsI BO3[AyXa W TPYHTOBBIX BOJ», «llouBa — BaxkHei s
cocTaBisro 1A 6uoc hepsi», «Dakropsl Aerpasanuu nouBy, «[lapaukoBsiit apdekT», «Dakropsl
PaaoaKTUBHOTO 3arpsi3HeHUs Onocdeps», «O0m@s crpykrypa ouocdepsi», «Pacnpocrpanenne
XKHU3HU B Onocdepe», «O30HOBBINA 3KpaH Ouocheps», «KpyroBopor yriepona B OGuochepe»,
«KpyroBopot azoTa B mpupoie».

OOGopynoBanue: MO JIeJ1b-aN I KLU «Tunuunble OMOLIEHO3bI, repbapuit
«PactutenpHble  coobmiecTBay, Koulekuun — «buorneHos3»,  «Bpemurtenn — BaxHeHImMX



CEJIbCKOXO3AMCTBEHHBIX KyIbTYp», TIepOapuum M KOJUIEKUHMHM PACTEHUH U IKUBOTHBIX,
IIpUHAIEKAIME K Pa3HBIM DKOJIOTUYECKUM IpyIIaM ogHoro Buaa, Kpacnas kaura Poccuiickon
®denepanuu, n300pakeHUs OXpaHAEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



IVDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOIPAMMELI 110 BUOJIOI'MM HA
BA30BOM YPOBHE CPEAHEI'O OBHIEI'O ObPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiIMBalOTCS TPeOOBaHHMS K pE3ylIbTaraM OCBOCHHS
00yyJaroIMMHUCs TPOrpaMM CPeAHEro o0MEero oopa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM U
MNpCAMCTHBIM.

JIMHHOCTHDBIE PE3YJIbTATbHI

B cTpykType ITUYHOCTHBIX pPE3ylIbTaTOB OCBOCHHS mpeamera «buonorus» BbIIEICHBI
CIEQYIOIIME€  COCTaBJAIONME: OCO3HAHME OOYJalONMMHCS  POCCHMCKOHW  IpaskJaHCKON
UJIEHTUYHOCTH — TOTOBHOCTM K CAaMOpPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaJIM4YMe MOTHUBALMU K OOY4YEeHHUIO OHOJIOTHH, IIeJIeHANpPaBJIEHHOE pAa3BUTHE BHYTPEHHHUX
YOEXKIEHUI JTMYHOCTH Ha OCHOBE KIIOUYEBBIX IIEHHOCTEM M MCTOPUYECKUX TpaJAULIMI pa3BUTUS
OMOJIOTHYECKOTO 3HAaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYJAaIONMXCS PYKOBOJCTBOBAThCS B
CBOEH  NIEATENIbBHOCTH  I1IEHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKAMH, HPHUCYUMH  CHCTEME
OMONIOTHYECKOTO 00pa30BaHUsl, HAlMYA€ JKOJOTMYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIE T1JIaHbI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «bUOJOTHS» JOCTUTAIOTCS B E€AMHCTBE
y4eOHOIl M BOCHHMTATEIBHOU NESTENHHOCTH B COOTBETCTBHUU C TPAJULMOHHBIMU POCCUMCKUMHU
COIIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMH, IPUHSATHIMU B
oOIiecTBe MpaBUJIAMM W HOPMaMH IOBEJCHHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAHUSl M CAMOPA3BUTHUS, PA3BUTUs BHYTPEHHEW MO3ULMU JTUYHOCTH, MMATPUOTHU3MA,
YBXEHUS K 3aKOHY M IPaBOMOPSIKY, YETOBEKY TPYAa U CTAPIIEMY MOKOJEHHUIO, B3aUMHOIO
VBOKEHUs, OEpeXKHOro  OTHOIIEHHS K  KYIBTYPHOMY HACIeIUI0 M TPagulUsIM
MHOTOHAllMOHAJILHOTO Hapojia Poccuiickoit denepaunu, Npupoae U OKPYKArO N cpeae.

JluyHOCTHBIE pe3yabTaThl OCBOCHHS YyueOHOTO mpeamera «bruonorus» JOMKHBI OTpakaTh
TOTOBHOCTh U CITOCOOHOCTH OOYy4JaroUMXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHOI BHYTpEHHEH
MO3UIIME JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHEHTAalMil, MO3UTUBHBIX BHYTPEHHUX
yOeXKI€HUI, COOTBETCTBYIOLMX TPAJULMOHHBIM I[EHHOCTSIM POCCHHCKOTO  OOIIECTBA,
paclMpeHue KM3HEHHOTO OIbITa U OINbITA AESTEIbHOCTH B IPOLECCE peaU3allid OCHOBHBIX
HaIpaBJICHUM BOCIIUTATEIBHON NESITETbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS :

chOpMUPOBAHHOCTh TPAKIAAHCKONH MO3MIMU OOydaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YIEHA POCCUICKOTO OO IIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLHOHHBIX IpaB M OOSM3aHHOCTEW, YBAKEHHE 3aKoHA U
MIPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOM JEATEIbHOCTH MPHU CO3/1aHUM Y4EOHBIX IPOEKTOB,
peleHnn y4eOHBIX M TTO3HABATENbHBIX 33/1a4, BBIMOJTHEHUN OMOJIOTHYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WUIMIO IO OTHOIICHWIO K SIBJICHUSM
COBPEMEHHOM XU3HU U OOBICHATH €€

YMEHHE  Y4YUTHIBaTh B  CBOMX JEHCTBUAX HEOOXOJUMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMH YOCXKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMH M COLMATBHBIM
MOJIOKEHHEM;



FOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS YYEOHBIX,
MO3HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a7a4, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
ONITMIOHEHTOB MpU 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMaHUTAapPHOUN U BOJIOHTEPCKOM €ATEILHOCTH;

2) IaTPMOTHUYECKOT0 BOCIINTAHMSA ¢

c(hopMHPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MACHTUYHOCTH, TaTPUOTHU3MA, YBAKCHUS K
CBOEMY Hapoly, 4yBCTBa OTBETCTBEHHOCTH Iepen PoauHONM, ropaoctd 3a CBOM Kpail, CBOIO
Ponuny, CBOM SI3bIK U KYJABTYPY, MIPOIUIOE U HACTOSIIEE€ MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIGHHWE K TPUPOJHOMY HACIECIUI0 W TaMATHUKAM TPUPOJIBI,
JocTHXeHusM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJEHHE U pa3BUTHE
OMONOTHY, TOHUMaHUSI 3HaYEHUsI OMOJIOTHH B TIO3HAHUM 3aKOHOB MIPUPO/IB, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO O0IIEeCTBA;

ujieiiHas yoex1IEHHOCTh, TOTOBHOCTD K CIIY)KEHUIO U 3a1mTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMA:

OCO3HAHUE TyXOBHBIX IEHHOCTEW POCCUICKOTO HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, STUYECKOTO MTOBE/ICHUS;

CIIOCOOHOCThH OIIEHUBATH CUTYAIIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUMBOIO OYYIIETO;

OTBETCTBEHHOE OTHOILIEHHME K CBOMM pOAMTENSIM, CO3JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEN CEeMENHON JKM3HU B COOTBETCTBHU C TPAIMIIMSIMH HApPOIOB
Poccun;

4) 3¢TeTHY€CKOT0 BOCIIMTAHMSI :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYIHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/A, OO MIECTBEHHBIX OTHO IICHU;

MMOHUMaHKUE YMOLMOHATLHOTO BO3JICHCTBUS dKUBOU TIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHHUIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMIJICHUE MPOSBISTH
Ka4yecTBa TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnUTaHWA, (POPMUPOBAHUA  KYJBTYpPbl  3I0pPOBbA U
IMOLMOHAIBHOIO 0JIATONOJIy YN :

MOHUMaHUE U pean3aIus 3I0pOBOro U 0e301acHoro oopasza KU3HH (30pOBOE MUTAHUE,
COOIOICHNE TUTUEHHYECKUX MPAaBUII U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHUH U OTIbIXA,
perynsipHas (¢u3MYEeCKas AaKTUBHOCTB), OCEPEKHOr0, OTBETCTBEHHOTO MW KOMIIETEHTHOTO
OTHOIIICHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICHXUUYECKOMY 37I0POBBIO;

MOHMMaHHE II€HHOCTH TMPaBUJ HWHIUBUIYAJIbHOTO M KOJUIEKTMBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIO X 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUU W HENMPUATUS BPEIHBIX MPUBBIUEK (YIIOTPEOJICHUS AIKOTOJS,
HapKOTUKOB, KypeHHUS);

6) TPy10BOT0 BOCIIUTAHUS:

FOTOBHOCTB K TPY/lY, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIO0JIt00ue;

TOTOBHOCTbH K aKTUBHOMW JIESITEIIbBHOCTH TEXHOJOITMYECKON U COLMAIbHOM HAIPABJIECHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBaTh U CAMOCTOSITENIbHO  BBIMOJHSATH — TaKykO
JIESITEIIBHOCTD;



MHTEpeC K pas3audyHbIM cdepaM MpodeccHoHaNbHON AEATeNbHOCTH, YMEHHUE COBEpIaTh
OCO3HaHHBIN BBIOOP OymyIieii mpodeccuu U pean30BbBaTh COOCTBECHHBIC KU3HCHHBIE TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTHh K OOPa30BaHUIO U CaMOOOPAa30BAHMIO HA MPOTSHKEHHU BCEH
KU3HU;

7) 3K0JI0TrH4€ CKOT0 BOCIIUTAHHUS ¢

HKOJIOTHYECKH 11eJIec000pa3HOe OTHOIICHHE K MPUPOJIE KAK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIICHNE YPOBHSI IKOJOTUYECKON KYIBTYphl: NMPUOOpPETEHHE OMBITa IIAHUPOBAHUS
MOCTYNKOB U OLICHKH WX BO3MO>KHBIX ITOCJIEACTBUMN JIJISl OKP Y)KAIOILIEH CpeIbl;

OCO3HaHHeE IMT00ATBHOTO XapaKTepa HKOJIOTUUYECKUX MPOOJIeM U MyTel UX peleHUS;

CIOCOOHOCTh MCMOJIB30BaTh MPUOOPETAEMbIC MTPH U3Y4ECHUH OMOJIOTUM 3HAHUS U YMEHHS
IpU pEelieHUU TPOoOJieM, CBSI3aHHBIX C paAllMOHAIBHBIM IPUPOJIONOIB30BAaHUEM (COONIO/ICHHE
MpaBuJI MOBEJCHUS B TPHUPOJIC, HAMPABICHHBIX HAa COXpaHEHHE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTeM, Orocdepsl);

aKTUBHOE HEIMPUSTUE JIEUCTBUI, MPUHOCAIMX Bpel OKPYXAlOUIEH NpUPOIHON cpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMpPHUATHBIE HKOJOTUUECKHE TOCIEICTBUS MPEANPUHUMACMBIX
JIEMCTBUM U IPEAOTBPALLATD UX;

HaJIMYME Pa3BUTOIO SKOJOIMYECKOTO MBIIUICHHS, JKOJIOTMYECKOW KYIBTYpPBI, OIBITA
JESTEIIBHOCTA ~ SKOJIOTMYECKOM  HalpaBJIIEHHOCTH, YMEHHS PYKOBOACTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATHUBHOW W COLMAJIbHON IPAKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOM JIeATEIbHOCTU IKOJIOTHYECKOM HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOT'0 NTO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHOM TPAaKTUKA, OCHOBAaHHOTO Ha JWajore KYIbTYp,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJMUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHMUE S3bIKOBOM U UATATEIHCKOM KYABTYPHI KaK CPEICTBA B3aUMOJICHCTBUS
MEXIy JIIObMH U MTO3HAHUS MUPA;

MMOHWMaHKE Crenu(PUKA OWOJIOTMH KaK HayKW, OCO3HaHUsS €€ poiil B (OPMHUPOBAHHUH
paIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKato IIeM
MUpEe KaKk O €AMHCTBE TMPUPONbI, YeloBeKka U OOIIeCTBA, B TMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PeIeHUH MPoOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

YOSXKEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJISl COBPEMEHHOMN LMBUIM3AIUN: 00eCTIeueHUs
HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, TOMCKA MYTEeH BBIXOJAa U3 TI00ATbHBIX
JKOJIOTMYECKUX MPOOJIeM U oOecreueHus Iepexoia K YCTOHYMBOMY Pa3BUTHIO, PalliOHAIbHOMY
M CITOJIB30BAHUIO PUPOJIHBIX peCypCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUH OMOJIOTUYECKUX 3HAHUU B LIEJISX MOBBIIICHUS OOIIeH
KYJIbTYPBI, ©CTECTBEHHO-HAYJHOH TPAaMOTHOCTH, KAaK COCTaBHOM 4YacTH (PyHKIIHOHAILHOM
TPaMOTHOCTH O0ydaro M xcsi, GopMuUpyeMoil MPU U3YICHUU OHOJIOTHH;

MOHUMAaHUE CYIHOCTA METOJOB IIO3HAHUS, HCIOIB3YeMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJydaeMble 3HAHUS JUIS aHalu3a W OOBSICHEHHS SBICHUUN
OKPYKAIOIIET0 MHpa U MPOUCXOASINMX B HEM HU3MEHEHUU, yMeHHe JenaTh 00OCHOBaHHBIE
3aKTIOYCHHUST Ha OCHOBE HAyYHBIX (AKTOB M HMMCIONMXCS JAaHHBIX C IEIBbI0 IOTY4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCITOJIB30BaTh OWOJOTHYECKUE 3HAHUS YISl PEIICHHS
po0JieM B peallbHbIX )KU3HEHHBIX CUTYAIUSIX;



OCO3HaHUE IIEHHOCTH HAyJYHOW IEATEIbHOCTH, TOTOBHOCTH OCYIUECTBJIATH IPOCKTHYIO H
HCCICA0BATCIILCKYIO ACATCIBHOCTD HHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJY4YCHUIO HOBBIX 3HaHUH IO OWOJOTMM B COOTBETCTBHHM C JKH3HEHHBIMH
NOTPEOHOCTSAMM.

METAIIPEJIMETHBIE PE3YJIbTATBI

MerarnpeMeTHbIE pe3ybTaThl OCBOCHHS y4eOHOro mpeamera «bHOJIOTHS» BKIOYAKOT:
3HauuMble Ui (QOPMHUPOBAHUS MHPOBO33PEHHUS OOYy4aOUMXCS  MEXKIUCIUIIIMHAPHbIE
(MeXIIpeIMETHBIE) OO IIEHA YIHBIC TIOHSTHS, OTPAXKAIO IIME I[EIIOCTHOCTh HAYYHOW KAPTUHBI MHPa
nu CHCIH/I(bI/IKy METOAO0B ITO3HAHMHA, I/ICHOJ'II)SYCMI)IX B €CTCCTBCHHBIX HaYKaX (BCHIGCTBO, BHGPFI/ISI,
SIBJICHHE, MPOIECC, CUCTEMa, HAydHbIH (aKT, MPHHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHS, HCCICIOBaHUE, HaAOII0JeHNEe, U3MEPEHHE, SKCICPUMEHT W JPYIHX), YHHBEpCAIbHBIC
ydeOHbIe JeHCTBUSA (ITO3HABATeNbHbIE, KOMMYyHUKAaTUBHBIC, PETYIATHBHBIE), 00eCIeurnBaroIye
dopmupoBaHUEe (YHKIIMOHAIBHONH TPAMOTHOCTH M COLHMAJIBLHOH KOMITETECHIIMH OOYJaro I XCH,
CIIOCOOHOCTD 00yJar0 I XC S HCIOJIb30BaTh OCBOEHHEIE MEKTU CITUTUTMHAPHBIE,
MHPOBO33pDCHYCCKUE 3HAHHS W YHHBEPCAIbHBIC YUeOHbIE ICHCTBHS B II03HABATCIBHON H
COIMAJIbHOM MPaKTUKE.

MeranpeaMeTHbie pe3ylibTaThl OCBOCHHS MPOTPAMMbI CPEIHEro 0o0miero oO0pa3oBaHMS
JIOJDKHBI OTPaXKaTh:

OBJiajieHNe YHHBEPCAJIBLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH JIe HCTBUSAMM:

1) 6azoBbIe JoruvecKue aeiCTBHs:

CaMOCTOSITEIBHO (OPMYJIHUPOBATh W aKTYaIHM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

HUCITIOJIB30BAaTh HpI/I OCBOCHNHN 3HaHI/II\/'I HpI/IéMI)I JIOTUYECCKOTO MBINUICHUA (aHa.]'H/I3a,
CUHTE3a, CpaBHEHHUs, Kilaccuukanuu, OOOOIICHUS), PACKPBIBATH CMBICT OHOJOTHYECKH X
NOHATUHN (BBIACISTH MX XapaKTePHbIC MPU3HAKH, YCTAHABIUBATh CBSI3H C APYTHMH ITOHSTHSMH );

OTNpeeNATh IEeIU ACATCIBHOCTH, 3a1aBas MapaMeTpbl M KPUTEPUU HX JAOCTHIKCHUS,
COOTHOCHTbH PE3YJIbTAThI ACATCIBHOCTH C TIOCTABJICHHBIMHU ICIISIMU;

HCIIOJIb30BaTh OWOJIOTMYECKHE TOHATUS 11 OOBsICHEHHWS (AKTOB M SIBJICHUN >KUBOU
HPUPOJBIL;

CTPOUTBH JIOTUYCCKHE PACCYKIACHHUSA (MHIYyKTHBHBIC, JCAYKTHBHBIC, I10 aHAJOTHH),
BBIABIIATH SaKOHOMCpHOCTI/I n HpOTI/IBOpe‘II/Iﬂ B paCCManI/IBaeMI)IX SIBJICHU X, (1)0pMy.]'II/IpOBaTI)
BBIBOJIBI M 3aKITIOUEHHUS,

HpI/IMeHSITI) CXEMHO-MOJCJIBHBIC Cpe}ICTBa JJIs Hpe}ICTaBJ'IeHI/IH CYHIGCTBGHHI)IX CBH3€I\/'I nu
OTHOINCHUU B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTax, a TakkKe MPOTHBOPEUMI pPa3HOro poja,
BBISIBJICHHBIX B Pa3IMIHBIX HHPOPMAITHOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMCIOIIM XCsI MaTePUATbHBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh, OI[CHHUBATH COOTBETCTBUE PE3YJIBTATOB IICIISM,
OILICHUBATh PUCKH MOCIICICTBUI JIETECITBHOCTH,

KOOPJMHHPOBATh W BBIIOJHATH pPabOTy B YCIOBHSAX PEATBHOIO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATMBHOE MBILIUICHHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIe0BATEILCKHE AeHCTBHUS



BJIAJIETh HABBIKAMH Y4eOHO-UCCIICIOBATEIILCKON U MPOEKTHON NESTeIbHOCTH, HaBBIKAMU
paspemneHus: mpodieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB
peIICHHSI TPAKTUYECKU X 3371a4, TPUMEHCHHIO PA3IMYHBIX METO/IOB TTO3HAHHS,

MCIIOJIb30BAaTh PA3IMYHbIEe BUABI JEATEIBHOCTH IO TOJYYEHHWI0O HOBOTO 3HAHUSA, €ro
UHTEpIIpEeTaly, TPeoOpa3oBaHNI0 U MPUMEHEHUIO B YUEOHBIX CHTYallUiX, B TOM YHCIE NpPU
CO3JaHNH Y4eOHBIX U COLIMATIBHBIX IIPOCKTOB;

dopMUPOBATh HAYYHBIH THI MBIIUICHUS, BIaICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOYSBBIMH
MOHSTHSMHU ¥ METOJIAMU;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIC 3a/la4d B OOpPa30BATENBHON NESATEIBHOCTH U
KU3HEHHBIX CUTYAIUSIX;

BBISIBJISITh TIPUUAHHO-CIICJICTBEHHBIE CBS3M W aKTyaIM3HpPOBATh 3a7ady, BBIJIBHTATh
TUNOTe3y €€ pelleHMs, HaXOIUTh apTYMEHTHl MJIS JIOKA3aTelIbCTBA CBOMX YTBEPXKACHUH,
3a/1aBaTh MMapaMeTPhl ¥ KPUTEPHH PEIICHHUS;

aHATM3MPOBATh TIOJYYEHHBIE B XOAE pEIIeHUs 3a7aydl pe3yiabTaThl, KPUTUUYECKU
OILICHHUBATh UX JOCTOBEPHOCTbH, TPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OIICHHBATh IPHOOPETEHHBIHN OIBIT;,

OCYILECTBIIATh IIEJICHATIPABICHHBI MMOUCK MEPEHOCAa CPEICTB M CIHOCOOOB NICHCTBHS B
npodeCcCHOHATBLHYIO CPEnYy;

YMETh TIEPeHOCUTh 3HAaHWS B  IIO3HABATEIbHYID W  IPAKTHYECKYD  00jacTu
KU3HEACATCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEJMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJIEW, IpeljaraTb OPUTHHAIbHBIC MOAXOAbI U PEIICHUS, CTaBUTH
pOOJIEMBI M 3a/1a9H, JIOTTYCKAIO e aJIbTEPHATHBHBIC PEIICHHUSI.

3) paGora ¢ nH(p opmManmeii:

OPUEHTHUPOBATHCS B PAITMYHBIX MCTOUYHHKAX WHGPOPMAIMHU (TEKCTE y4eOHOTO MOCOOHS,
HAYYHO-TIOMYJSIPHOM JINTEpaType, OMOIIOTHYECKHX CIOBAPSX U CIPAaBOYHUKAX, KOMIBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTe), aHAIW3UPOBATh HWH(POPMAIIUIO DPA3THUYHBIX BHIOB U (HOpM
NpECTaBICHUS, KPDUTHUECKU OIICHUBATH €€ JIOCTOBEPHOCTH U HEMPOTHBOPEUNBOCTE;

dopMynupoBaTh 3ampoChl M MPUMEHSTh Pa3IUYHble METOABl NpU IOUCKe U OTOOpe
Ouonornyeckoid HQGOPMAIUK, HEOOXOAUMOH sl BRITIOJTHEHUSI YIeOHBIX 3a/1a4;

npHOOpeTaTh OIBIT HMCIOJIb30BaHHUS HH(GOPMAIOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILICHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIB30BAHUSI PA3TMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OPMY TPEACTaBICHHUS OHOJIOTUYECKON
uHdopMmaruu (cxembl, rpauk, 1MarpaMMsbl, TAOIULIBI, PUCYHKH U JPYTOe);

WCIIOJIb30BAaTh HAy4YHBIH S3BIK B KAa4eCTBE CPEICTBA MpU paboTe C OMOJOTHYECKOM
uH(opMaIueil: TpuMeHATh XUMHYeckue, (u3nueckue M MareMaTHyecKue 3HAKH M CHMBOJIBI,
dopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIOIB30BaTh M MPEOOPa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKUE CPENICTBA HATIISTHOCTH;

BIIaZICTh HAaBBIKAMU pACMO3HABaHUS U 3alMThl uHGOpManuM, HHPOPMAIIMOHHOMN
0€3011acHOCTH JIMYHOCTH.

OB.i1ajleHNe YHUBEPCAJBLHBIMUA KOMMYHUKATUBHBIMU /1€ HCTBUSIMU:

1) o6 meHue:

OCYILECTBIISATh KOMMYHHKALIMHA BO BCeX cdepax KHU3HU, aKTUBHO y4aCTBOBATh B JHAJIOTE
WIH JIMCKYCCHUU TIO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3a/IaBaTh BOIIPOCHI, BHICKA3bIBATh
CYKICHHSI OTHOCHTEIBHO BBINIOJHEHUS TIpelaraeMoil 3a1add, YYUTBHIBATh HWHTEPECHl U
COITIACOBAHHOCTD MO3UIIMI APYTH X YYACTHUKOB JMAJIOra MM JUCKYCCUN);



pacrio3HaBaThb HeEBepOalbHbIE CpPEACTBA OOILECHHUS, MOHUMATh 3HAUYEHUE COLIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH (NIMKTHBIX CUTYyaIlui, yMETb CMATYaTh KOH QUIMKTHI U
BECTHU IIEPETOBOPHI;

BIIAJIETh PA3IMYHBIMH CIOCOOAMHU OOLICHHUS W B3aUMOJCHCTBHUS, MOHUMATh HaMEPEHHS
JPYTHX JIIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeJTHUKY U B KOPPEKTHOH (opme
bopMyaHpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOUYKY 3PEHHUSI C MCIOJb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl /IeITeJIbHOCTh:

NOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHIUBUAYAIbHON pabOThl Mpu
pelieHu 6MoIornYeckoil mpodaemMbl, 000CHOBBIBATh HEOOXOJUMOCTh IIPUMEHEHHUS TP YIIIOBBIX
dopM B3aUMOICHCTBUS MPU PELICHUH YueOHO 3a1auu;

BBIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHCTBUI C y4€TOM OOUMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJ0r0 4jeHa KOJUJIEKTHBA,;

IPUHUMATh L€JIM COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATb M KOOPIMHHUPOBATH
JNEUCTBUS MO €€ JOCTUIKEHHMIO: COCTABJISITh IJIaH JIEHCTBUM, paclpeneisarh pojid C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYX1aTh PE3YAbTaThl COBMECTHOM paboThI;

OLICHMBATh KaU4€CTBO CBOETO BKJIAaJa M KaXKAOTO y4aCTHMKA KOMAaH]bl B OOUMI pe3ynbraT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE INPOCKTHI, OLICHWBATh WUJEU C MO3ULUHM HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTHYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPAaTETMYECKOE IIOBEJCHUE B pa3IMYHBIX CUTYalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

OsJ1aieHNe YHUBEPCAJIBHBIMHU PeryITHBHBIMHU A€ HCTBUSIMH:

1) camoopranu3aus:

UCIIONIb30BaTh OMOJIOTHYECKUE 3HAHUS Ui BBISABICHUS MpOOJIEM M UX pEleHUs B
KU3HEHHBIX U YU€OHBIX CUTYaIUAX;

BBIOMpATh HAa OCHOBE OMOJIOTHYECKHX 3HAHUH IEJIEBbIC H CMBICIIOBBIE YCTAHOBKU B CBOUX
JEMCTBUAX M MOCTYNKaX IO OTHOIIEHUIO K )KMBON IPHUPOJIE, CBOEMY 3IO0POBBIO U 3I0POBBIO
OKp Y’Kalo M X;

CaMOCTOSITEIIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBbHOCTb, BBISBIATH MPOOIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oOBATEIbHOM JEATENBHOCTH U
YKU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEIBHO COCTABJIATh IIJIaH PELICHUs MPoOIeMbl ¢ YIETOM MUMEIOIIMXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOXKHOCTEH W MPEAIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacImMpATh PAMKH y4€0HOI0 NpeIMEeTa Ha OCHOBE JIMYHBIX MPEANIOYTE HUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTD 32 PEILEHHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (GOPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOH IPYIULIUH B Pa3HBIX 00JaCTIX
3HAaHUM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOB ECHb.

2) CAMOKOHT POJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIILHOCTb, OLIEHHBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIaJICTh HABBIKAMH MTO3HABATEIBHON pedyieKCHH KaK OCO3HAHUSI COBEPIIACMBIX JIEHCTBUI
N MBICIIUTCIIBHBIX IMTPOLCCCOB, UX PE3YIIbTATOB U OCHOBaHHﬁ, HCITIOJIB30BAaTh HpI/IéMBI pe(ll]IeKCI/II/I
JUIS OLICHKHM CUTYalllH, BEIOOPA BEPHOTO PEIICHUS;

YMETH OLICHHUBATb PUCKHA U CBOCBPECMCHHO MPUHHUMATh PCHICHUA 11O UX CHUKCHUTO,

MPUHAMATh MOTUBBI U aPTYMEHTHI APYTU X IPU aHAJIU3€ PE3YIAbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 M APYIUX:

MNpUHUMATb C€6$I, IIOHHUMasA CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTH X [IPU aHAJINU3€E PE3ybTaTOB JeSTeIbHOCTH;

IIPU3HABaTh CBOE IIPaBO U IPaBO JPYTHX Ha OIIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYrOro YelIoBeKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3ynbTaThl ocBoeHUs mporpammbl COO 1o 6mosnornu Ha 6a30BOM YpOBHE
BKJTIOYAIOT crenuduyeckue A ydedHoro npeamera «buonorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JIeMCTBMI MO OCBOEGHHIO, HMHTEPIpEeTalMi M HpeoOpa3soBaHUIO 3HAHUM, BHJIBI
JESATEIIbHOCTH 110 MOJIyYeHHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3lMYHBIX y4EOHBIX
CUTYallUsX, a TaKKe B pEabHBIX >XU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX ¢ Ouosnorueil. B
IpOrpaMMe MpeAMETHBIE PE3YIbTAThl IPEICTABJIEHBI 110 ToJaM 00y4 CHUSI.

[lpenMeTHbIe pe3yabTaThl OCBOCHHS ydyeOHoro mnpenmera «buonmorust» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHWM O MECT€ W POJNM OHUOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U
HAyJYHOTO MHPOBO33PEHUS, O BKIAJIC POCCUUCKUX U 3apyOeKHBIX YIEHBIX-ONOIIOTOB B Pa3BUTHE
6uonoruu, GyHKIHOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl pellieHUs )KU3HEHHBIX 33/1ay;

YMEHHE PacCKpBIBATh COJIEpKaHME OMOJIOTHYECKUX TEPMUHOB W TOHSTHIA: )KH3Hb, KICTKA,
opranu3M, MeTabomm3Mm (OOMEH BEIECTB W TIPEBpAIlCHWE DJHEPTUH), TOMEOoCTa3
(camoperynsuusi), ypOBHEBas OpraHu3alus O KUBBIX CHCTEM, CaMOBOCIIPOU3BEJICHUE
(penpoayKuust), HacJAeACTBEHHOCTh, U3MEHUUBOCTb, POCT U PAa3BUTUE;

yYMEHHE H3NaraTb OUOJIOTMYECKHE TEOpUM (KIETOYHAs, XPOMOCOMHAs, MYTal[MOHHas,
IEHTpajbHasl JIoTMa MOJEKyaspHou Ouosiorun), 3akonbl (I. Mengens, T. Moprana, H. .
BaBuiioBa) u yueHus (0 1ieHTpax MHOrooOpasus U MPOUCXOKIEHUS KYIbTYpHbIX pactenuil H. U.
BaBuiioBa), onpeaessTe rpaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHE BJIAJETh METOJAMH HAaYYHOTO MO3HAHUS B OWMOJIOTHH: HAOIIOJEHUE U OMHCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJIEHMH, OpraHu3alMsi W IpoBeAeHUE OHOIOTMYECKOro
OKCIIEPUMEHTA, BBIJIBHIKCHHE TUIIOTE3bI, BBISABICHUE 3aBHCHMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMU, OOBSICHEHUE MOJYyYEHHBIX PE3YJAbTaTOB, MCIIOJB30BAHHBIX HAYYHBIX IOHSATHH,
TEOPHl U 3aKOHOB, YMEHHE JIeJaTh BHIBOABI HA OCHOBAHUU ITOJIyYEHHBIX PE3YIbTAaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIC MPU3HAKA BHPYCOB, KIETOK MPOKAPUOT U DYKAPUOT,
OJTHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEILIECTB U
IPEBpAICHUS] PHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUUYECKOTO W DHEPreTHYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OMJIOAOTBOPEHUs, PA3MHOXKECHHUS, MHIAUBUIYyaAIbHOTO Pa3BUTHUS
opraHu3mMa (OHTOTCHE3);

YMEHHE MPUMEHSATH MMOJTYYCHHBIC 3HAHUS Ui OOBICHEHUSI OMOJIOTUYECKUX MPOILIECCOB U
SBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUH B IMOBCEIHEBHON KU3HHU C 1I€JIbI0 00ecIIedeHUs]
0€30MaCHOCTH CBOETO 3II0POBBSI W 37I0POBBS OKPYKAIOIMX JIIOACH, COOJIOJCHHUS HOPM



IPaMOTHOTIO IIOBEJIEHUs B OKpYXKaroLleW NPUPOJHOM cpene, NMOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BAHMS JIOCTH)KEHHI COBPEMEHHON OMOJOTMUM W OMOTEXHOJOTMH ISl palOHAIBLHOTO
IPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh >3JEeMEHTapHble TIE€HETUYECKWE 3aJaud Ha MOHO- M JUTUOpHUIHOE
CKpELIMBaHUE, CLETUICHHOE HACIEOBAHNE, COCTABIIATh CXeMbl MOHOTHOPUIHOIO CKpEIMBAHUS
JUIS Ipe/ICKa3aHus Hacle0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATh JIAOOPAaTOPHBIE M MpPAaKTHYECKHe padoThl, COOMIOAATH IMpaBUia MPH
pabote ¢ yueOHBIM U J1ab0paTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W HMHTEPHPETUPOBATH MHQPOPMAIUIO OMOIIOTHYECKOTO
COJIep)KaHUs, BKIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeiCTBa
MaccoBOi MH(pOpMalUK, HAyYHO-NOMYJISPHbIE MaT€pHalIbl), STUYECKUE aCIIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEUIMHE, OUOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHMEHHBICE W YCTHBIE COOOIEHHs, 0000IIast
Ouonornveckyro HMHQOpPMALMI0 W3 HECKOJIbKAX HCTOYHHUKOB, TPaMOTHO HCIIOJIb30BATh
MOHSTUHHBIA anmapat OMOJIOTHH.

[IpenmetHble pe3ynbTaThl OCBOEHHS ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJIM OMOJIOTMM B CHUCTEME HAy4HOIO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA U
Hay4YHOTO MHUPOBO33pPEHUS, O BKIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE
O6uonoruu, GyHKIMOHAIEHOW TPAaMOTHOCTH YEJIOBEKA ISl pEICHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEPKAHUE OMOJIOTMYECKU X TEPMUHOB U TIOHSTUI: BUJ, TOMYJISALUS,
reHO(OH, HBONIONUA, JABWXKYyIME Cuiabl ((PakTopsl) 53BOJNIOIUU, MPUCIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa3oBaHHE, JKOJOrMYecKue (aKTOpbl, OSKOCHUCTEMa, MPOJYLEHTHI,
KOHCYMEHTBI, PEYLIEHThI, e MUTaHWs, YKOJIOTHYecKas MupaMua, OuoreoneHos, onocgepa;

YMEHHE Wu3JlaraTh OWOJIOTHYECKHE Teopuu (dBoJonMoHHas Teopusi Y. JlapBuHa,
CHUHTETHYECKasi TEOPHS SBOJIOIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobleBoro cxoacta K. M.
bapa, yepenoBanus miaBHBIX HampaBieHui u myrei 3omouuu A. H. CepepuoBa, yueHus o
6uocdepe B. U. BepHazickoro), onpenensTb rpaHULbl KX IPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJeTh METOJAMH HAay4yHOIrO MO3HaHUs B OMOJIOTMU: HAOIIOAEHUE U OMHCAHHE
KHUBBIX CHCTEM, IIPOIECCOB U SIBJIGHHMH, OpraHM3alMsl W MPOBEIECHUE OHWOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTU MEXIY MCCIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHUE IOJIYYEHHBIX PpE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSTUM,
TEOpUH U 3aKOHOB, YMEHME JIENIaTh BHIBOJbI HA OCHOBAHUM I1OJIyYEHHBIX PE3YIbTATOB;

YMEHME BBIAEIATh CYLUIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUOB,
NOMYJSIUH, TPOAYIIEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOIeOIeHO30B U OJKOCHUCTEM,
O0COOEHHOCTH  MPOLIECCOB:  HACIEACTBEHHOM  H3MEHYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHMs, TPUCIIOCOOIEHHOCTH OPTraHU3MOB, JCHCTBUS DKOJIOTHYECKHUX (PaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEILECTB U MOTOKA YHEPIMU B KOCHUCTEMAX, AHTPOIIOTEHHBIX U3MEHEHUU
B OJKOCHCTEMax CBOEHl MECTHOCTH, KPYroBOpPOTa BELIECTB M OMOTCOXMMHUYECKMX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHATh MOJTYYEHHBbIEC 3HaHUS U1 OOBACHEHUsI OMOJIOTMYECKUX MPOLIECCOB U
ABJIGHUM, ISl IPUHSATHS IPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM JKM3HU C L[€NbI0 0OecrieueHus
0€30IaCHOCTH CBOET0 3JI0POBbsi U 37I0POBbS OKPYXKAIONMX JIOAEH, COOJIOJCHUS HOPM
IpaMOTHOIO MOBEJACHUS B OKpYXKalollled MNpUpPOJHOA Cpelie, MOHUMaHHE HEOOXOAUMOCTH



U CII0JIb30BaHUS JIOCTHKEHU I COBPEMEHHOM ouosoruu L paLOHAIBHOTO
PHUPOIOTIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTapHble OWOJOTHYECKHE 3aJaud, COCTaBJIATH CXEMbl IMepeHoca
BEILECTB U DHEPTUU B SKOCHCTEMAX (LIEMU MUTaHUs);

YMEHHE BBINOJIHATH JJaOOpAaTOpPHBIE M MPAaKTHUECKUE PabOThl, COOII0AATh MpaBUia MpH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OILEHWBATh W MHTEPHPETUPOBATH MHQPOPMAIMIO OMOJIIOTHYECKOTO
COJIep>KaHus, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHMUS M3 PA3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoil WHQOpManuu, HAYYHO-TIOMYJISPHBIE MAaTepHallbl), paccCMaTpUBaTh IJOOATBHBIC
9KOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, OPMUPOBATH IO OTHOUICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CcO37aBaTb COOCTBEHHBIE IMCHbMEHHBIE W YCTHBIE COOOIIEHHUs, 0000Imas
OuosorMveckyro HMHQOpPMAlMI0 W3 HECKOJIbKAX HCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSITUMHBIN anmapat OMOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB U TeM (mud poBbIe)
Ne ni/m Konrposabubie | Ilpakruueckue
Npor paMMbI Bcero o0pa3oBareJibHbIE
patdoThI padoTsI
pecypcebl
bu6mmoreka [IOK
1 bronorus kK Hayia 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cUCTEMBI U UX OpTraHHU3aIUs 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
. bubmuoreka [IOK
3 XUMHYECKUHN COCTaB M CTPOCHHE KIICTKU 8 1 https://m.eds0o. ru/7 41292
4 JKusHenesarenpHOCTh KIETKA 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PasmHOkKEeHME U MHIUBU1yaIbHOE PA3BUTHUE 5 1 bubmuotexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTS U U3MEHYUBOCTH 8 15 bu6munoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubnnorexa [IOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 Br6nuorera LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I1O I[TPOT'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 KJIACC

KosauvecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieJioB U TeM (uud poBbIe)
Ne i/ Konrtpoabubie | IlpakTnyeckne
NMPOr paMMbl Bcero o0pa3oBareJ/ibHbIE
padoThI padoThI
pecypcebl
1 5 5 9 1 bubmoreka [IOK
BOMIOMHOMHAA DHOTOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU HA 9 05 bubmuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3smsl 4 0 aroas cpeaa 5 1 Bu6muorexa LIOK
P KPY Ao Epet https://m.edsoo.ru/7f41cc74
4 Coo6 9 bubmmoteka [IOK
000IIECTBA U SKOJIOTUYECKUE CUCTEMBI https://m.edsoo. ru/7f41cc74
bu6mmoTeka [IOK
5 P 2
CICPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOBIIO
- 34 0 2.5

[NPOTPAMME



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 IINTAHUPOBAHHUE 10 KJIACC

KoanuecTrBo 4acos

DJIeKTPOHHBIEC () pPOBbIE

e Tema ypoka Konrpoabnbie | IIpakruueckue Aara o0pa3oBaTe/bHbIE
n/m Bcero H3yYeHHUS
padoTbI padoThbI pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl MO3HaHUS KUBOM
npupobl. [IpakTuueckas padora Ne
2 lljd/II)crf[onbr«;(f)BaHHe paBJII/IZHBIX 1+1 0.5 bubmmorera LIOK
https://m.edso00.ruw/863e6122
METOJIOB TIPH U3yICHUHT
OMOJIOTHYECKUX 0 OBEKTOBY
3 buonornyeckue CUCTEMEI, 141 Bu6nunoreka [JOK
MPOIIECCHI ¥ UX U3YICHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKHM cocTaB KIeTKu. Boaa 141 Bbu6nunorexa [JOK
Y MUHEPAIbHBIC COJI https://m.edso0.ru/863e674e
Bu6nuoreka [IOK
) benxu. CoctaB u cTpoeHHE OSIIKOB 1+1 https://m.eds0o. ru/863e6h72
®depMeHThI — OHOJIOTHYECKUE
Katanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yueHue 141 05 bubmmoreka [IOK
KaTAJINTUYECKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(depMeHTOB (Ha mpUMepe aMuIa3bl
WJI KaTajasbl)»
bubmuoreka IIOK
! Yruenojet. JHmu e 1+1 https://m.eds00.ru/863e6870
8 Hyxnennosie kucnotel. ATD 1+1 bubmoreka [IOK



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

https://m.edsoo.ru/863e6d5c¢

HCTOpI/ISI U MCTOAbI U3YUCHUA

Bu6nunoreka [JOK

o kieTku. Knerounas teopus 1+1 https://m.edsoo.ru/863e6e88
10 Krnerka xak nejocTHast )KuBas 141
cucreMa
CtpoeHue 3yKapHOTUUYECKON
ki1eTku. Jlaboparopuas pabota Ne 2
«3yueHune cTpoeHUs KIETOK bubmoreka [IOK
11 pacTeHui, )KUBOTHBIX, IPHOOB U 1+1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 110J MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenaparax u ux
OTIHCaHUE»
bu6mmoreka [IOK
12 OOMeH BEIIECTB MJIM MeTa00I13M 1+1 https://m.eds0o. ru/863e766¢
bu6nmmoreka [IOK
13 doTocuHTE3. XEMOCHHTE3 1+1 https://m.edsoo. ru/863e7c98
. bubmorexa [IOK
14 eprerueckiii oomen 1+1 https://m.edso00.ru/863e7aae
JKu3HEeHHBIN UK KIETKH.
Jenenune xknetku. MuTos.
15 JlaGopaTtopHast padota Ne 3 141 05 bubmuoreka [IOK
«Habmronenrne MUTO3a B KIIETKaX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnaparax»
16 BuocunTes Oenka. Peakius 141 bu6nuoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tparcsus — OnocuHTe3 OenKa 1+1 bubmorexa TIOK

https://m.edso0.ru/863e796e



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

Hexerounsie GopMbI )KU3HH — bu6muotexa LIOK
18 1+1
BHPYCHI https://m.edsoo.ru/863e7540
bu6nuoreka [JOK
19 ®OopMBI pa3sMHOKEHHS OPraHU3MOB 1+1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnoreka LIOK
20 Meitos 1+1 https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE MOJTOBBIX
Ki1eToK. OII0A0TBOPEHHE.
21 JlaGopatopnas pabota Ne 4 141 bubnuotexa LIOK
«M3yueHmE CTPOCHHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WuauBuayanbHOe pa3sBUTHE 141 bu6mmotexa LIOK
OpraHHU3MOB https://m.edso00.ru/863e8436
I'enetnka — Hayka o
23 HaCJ'IeI[CTBeHHO(})]TI/I u 1+1 bubmorera [OK
https://m.edsoo.ru/863e862
W3MEHYHBOCTH
3aKOHOMEPHOCTH HACJICIOBAHUS BuGmiorexa LIOK
24 npustaxos. Mororubpuoe 1+1 https://m.edso00.ru/863e8878
CKpeLMBaHUE
R R 141 Bumorera LOK
https://m.edsoo.ru/863e89a4
HacJeI0BaHUsl TPU3HAKOB
CuenuieHHOE HacIe10BaHue
26 npusHakoB. JlabopaTopHas paboTa 141 bubnuotexa LIOK

No 5 «M3ydenue pe3ynbTaToB
MOHOTUOPUHOTO U TUTUOPUTHOTO

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



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

CKpELMBAHUS Y IPO30 PHIIbI HA
TOTOBBIX MUKpOIIpEIapaTax»

97 I'enetuka nmona. HacnegoBanue 1+1 bu6nuoreka [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
H3smenuuBocTh. HenacnencrBenHas
M3MEHYUBOCTh. JlabopaTtopHas

28 pabota Ne 6. zydenue 141 bubmmoreka [IOK
MOI1 (P KALIHOHHOM M3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO psifia
Y BapUalMOHHOW KPUBON»

HacnencTtBenHas ”3MEHYHUBOCTb.
JlabopaTtopnas pabora Ne 7. bubmuoreka [IOK

29 N 1+1
«AHanM3 MyTanui y 1po30 GUIIbl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpenaparax»

bu6nuoreka [JOK

30 Ferteritia wenoneia 1+1 https://m.edsoo.ru/863e8d78
PezepBHbIii ypok. O6001IeHNE 110

31 TeMme «HaciiencTBEHHOCTE U 1+1
M3MEHYHUBOCTH OPTaHU3MOBY

bu6mmoreka [IOK

32 Cenexius Kax Hayka i Ipowece 1+1 https://m.eds00.ru/863e9214

33 MeToabl U TOCTUKEHUSI CENEKIINU 141 bubmuoreka IIOK
pacTeHui U )KUBOTHBIX https://m.edso0o.ru/863e9214

34 buortexHomorus kak oTpacib 141 bu6mmotexa LIOK
MPOU3BOJCTBA https://m.edso00.ru/863e9336

OBHIEE KOJIMYECTBO YACOBIIO 68

[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 KJIACC

KoanyecTBo yacoB

DJIeKTPOHHBIEC () pPOBbIE

Ne n/mm Tema ypoka Konrpoabnbie | IIpakruueckue Hata o0pa3oBaTeJibHbIE
Bceero H3yYeHHUS
padoTbI padoThbI pecypchbl
1 DBOJIOLMS U METOBI €€ N3YUYCHUS 1+1 Buommorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopus pazBuTHS NpeacTaBiIeHUN 141 bubnnoreka LIOK
00 3BOJIIOIIUU https://m.edso00.ru/863e9570
Bu6nunoreka [IOK
3 MirkposB oo 1+1 https://m.edsoo.ru/863e9cle
[Monynsius kak anemMeHTapHas
4 | MaSoparopian paforaNs 1 141 1 Buomorera LIOK
B https://m.edsoo.ru/863e99c6
«CpaBHEeHME BUOB 110
MOP GOJIOTHIECKOMY KPUTEPUIO)
5 JIBu>ky1me cuiibl (3J1eMEHTapHbIE 141 bu6muotexa LIOK
(paKTOpBHI) SBOTIOIINU https://m.edsoo.ru/863e9da4
. bubnmoreka [IOK
6 EcrectBeHHBIN 0TOOP U €ro hopMbl 1+1 https://m.edsé_}).ru/863eQed0
PesynbraTel 3BOMIONUN:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
; BHUI000pa3oBanue. JlabopaTopHast 141 1 bubmmoreka [IOK
pabota Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpraHHu3Ma U
€€ OTHOCHTENLHOTO XapaKTepa
Hanpasiienus u nyru bubnuotexa LIOK
8 1+1
MaKpOIBOTIOIIHH https://m.edsoo.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

9 HeoOparumocTs 3BOIOIUH 1+1
10 Hcropus ).I.(I/ISHI/I Ha 3eMJie U 141
METO/bI €€ U3yYEHUS
I'mnioTessl TPOUCXOKIACHUS KU3HU bubmuotexa LIOK
11 1+1
Ha 3emie https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emiie o 3pam 141 bubmuotexa LIOK
U IIEpUoaaM https://m.edsoo.ru/863eabhe
OCHOBHBIE 3TaIbl 3BOIIOLUU
PacTUTENIBHOTO U )KHBOTHOIO MHpA.
[Ipakrtuueckas padora Ne 1 bu6motexa LIOK
13 1+1
«/3y4eHre HCKOMTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHuH U )KMBOTHBIX B
KOJUIE KIIHSIX»
CoBpemMeHHas cucremMa bubmuoreka [IOK
14 1+1
OpPTraHUYECKOTO MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEI0BEKA 1+1 bu6nmmoreka [IOK
(anTpOIIOTeHE3) https://m.edsoo.ru/863eac2c
16 JIBukynme cuiibl ((paKTophl) 1+1 bubnuoreka LIOK
AHTPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaNH 3BOTIOLMHI 141
YeJI0BEKa
18 UYenoBeueckue pacsl U IPUPOJHBIE 141 bu6mmotexa LIOK
aJanTaluy YelIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIii ypok. O600IIEHHE TIO
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE 1+1
JKU3HH Ha 3emiie»
20 DKOJOIvs KaK HayKa 1+1
21 Cpenpl 0OMTaHUSI U SKOJIOTUYECKHE 1+1 bu6nuoreka [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

(axTops

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

Abuornueckue (HakTophl.
JlaGopatopHas pabota Ne 3.
«Mop posornueckue 0COOEHHOCTH

bu6nuoreka [JOK

22 PACTCHHH U3 PASHEIX MeCT 1+1 https://m.edsoo.ru/863eb10e
oburtanus». JlabopatopHas pabora
Ne 4. «BnusiHue cBera Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa)

bu6nmoreka [JOK

23 broTieckHe Gairopkl 1+1 https://m.edso0.ru/863eb348
DKOJIOTUYECKHUE XapaKTECPUCTHKU
nonymsiuuu. [Ipakruueckas pabora

24 No 2 «Iloacu€T miaoTHOCTH 1+1
MOMYNSIIUI pa3HBIX BUJIOB
pacTeHui»

o5 Coo0mecTBa OpTaHU3MOB — 141 bu6nmoreka [JOK
OuoreHos3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHAE CUCTEMBI 141 bub6nmmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTENN

97 AKOCHCTEMBI. IKOJOTUUECKUE 141 bubmuoreka IIOK
nupamubl. CBOHCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [Ipuponubie 3KOCUCTEMBI 1+1

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1+1

30 buocdepa — rmobanbHas 141 bubnmoreka [IOK
SKOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUSI 1 bubnmoreka [IOK



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

o6uocdepsl https://m.edsoo.ruw/863ebd16

32 YenoseyecTBO B Ouocdepe 3emnu 1+1

33 Cocy1iecTBOBaHUE MPUPOIBI U 141 bubnmoreka [IOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIii ypok. O600mIeHNE

34 TeMbl «Co0011ecTBa U 1+1
IKOJIOTUYECKUE CHCTEMBI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJAY ECKOE OBECIIEY EHUE OBPA30BATEJIBLHOTO
IMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Cepust "JIunus xu3au'". [Taceunuk B.B.,Cymaroxun C.B.,Kamunosa I'.C. u
np./Ilon pen. Ilaceunuka B.B. buosorus 5 - 6 kiacc AO "MBnarenbcTBo

"IIpoceemieHue"

METOAUY ECKUE MATEPUAJIBI IJISA YYUTEJIA

NP POBBIE OB PA3OBATEJIBHBIE PECY PChI U PECY PCbI CETH

HMHTEPHET but6muoreka [IOK



