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HHOACHUTEJBbHAA 3AIIUCKA

[Ipu pazpaboTke mporpamMmbl MO OUOJNIOTUH TEOPETUYECKYIO OCHOBY ISl OMpEICIICHUs
MOJIXO0A0B K (HOPMUPOBAHHMIO CoOAepX)aHHUA ydyeOHoro mpeamera «buomorus» coctaBuiIn:
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIENEH, COACpKaHMUs,
pe3ynbTaToB OOy4eHHss U TPEOOBaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHHKOB, TOJOXKEHUS 00
o0UIMX LeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbBI CPEIHETO
obmero obpazoBanus B Poccuiickoit deaepanuu, a TakkKe MOJI0KEHUS O criennuduke OMOIOTHH,
e 3HaYeHMH B TO3HAHMU >KUBOM MPUPOIBI M OOECHEeUeHHM CYIIECTBOBAHUS YEJIOBEUECKOTO
oOuiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHUSM, OIpPENEIeHbl OCHOBHbIE (DYHKIUM MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu Ja€T MpenCTaBICHUEe O ENsIX, 00 o0mieit cTparerun 00y4eHus,
BOCIUTAHMS M PAa3BUTUS O0OydYaromMXcsi cpeacTBaMu ydyeOHoro mpenmera «buonorus»,
orpenenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpY, pacIpeleseHue 1o
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIeI0BaTeIbHOCTh M3Y4YEHHUsI y4eOHOro Marepuana ¢
y4€TOM MEXIIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKA 00pa30BaTeIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIIMXCS.

B mporpamme 1o OHOJOTMHM TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeMETHBIM M MPEeIMETHBIM pe3yiabTaTaM OO0y4eHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON AESATEIbHOCTH/y4eOHBIX NEHCTBUN 00YUYaIOLINXCS 10
OCBOEHUIO COJIEp KaHUs OMOJIOTHYecKoro 00pa3oBaHusl.

B nporpamme mo 6uonoruu (10—11 kiaccel, 06a30BbIii ypOBEHb) peain30BaH MPHHIIUIL
MIPEEMCTBEHHOCTH B H3Y4eHUM Ouonoruu, Omaromaps dYeMy B HEH MpOCMaTpUBAeTCs
HaIpaBJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, SKOJOTHYECKOrO  MBIILUICHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KHU3HH U OEpeKHBIM OTHOIIEHHEM K OKpY’Karomen
npupogHoit cpene. Ilosromy Hapsmy ¢ W3ydeHHEM OOIIEOHMOJIOTMYECKUX TEOPHA, a TaKKe
3HAHWUN O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PAHra U CYITHOCTU OCHOBHBIX MPOTEKAIOUINX B HUX
MIPOLIECCOB B IpPOrpaMMe I0 OHOJOrMH YAEIEHO BHUMAaHHE MCIOIb30BAHUIO IOJYyYEHHBIX
3HaHMN B TTOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM YUCIE: TPODUIaKTUKA
HACJIE/ICTBEHHBIX  3a00JICBaHMII  YENOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIBTHPOBAHUSA,
000CHOBaHHUS IKOJIOTUYECKHU LIEJIECO00Pa3HOT0 MOBEACHHS B OKpYKaloIlllel MPUPOJHON cpene,
aHanM3a BIMSHUS XO3AWCTBEHHOM [EATEILHOCTH YEJOBEKa Ha COCTOSIHHME NPUPOIHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCWJICHHE BHUMAaHUS K MPUKIATHON HANpaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» NpoIUKTOBAaHO HEOOXOIMMOCThIO OOecTeUeHHs YCIOBHUM ISl pellieHus
OJIHOM M3 aKTyallbHBIX 3a/1a4 MIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpast MPEANoIaraeT
(dopmMupoBaHHE Yy OOYYaIOMUXCS CIIOCOOHOCTH aganTHPOBATHCS K HM3MEHEHUSIM JTUHAMHYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BaxkHoe Mecto. OHa
oOecreunBaeT (opMUpOBaHHE y OOydYaOIIMXCSl MPEICTaBICHUM O HaydyHOW KapTHHE MHpa,
pacimupsieT 1 00001IaeT 3HaHUS O KUBOU MPHUPOJIE, €€ OTIIMYUTENbHBIX MIPU3HAKAX — YPOBHEBOM
OpraHM3alMy M DHBOJIIOLMH, CO3MaET YCIOBUSA JUIA: IIO3HAHUS 3aKOHOB JKUBOM IPHUPOJBI,
(¢opmupoBanus (YHKIIMOHAJIBLHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3zomacHoro oOpasa
KHU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOIIICHHUS K KUBOU MPHUPOJIE U YETIOBEKY.



Bonbiioe  3HaueHue OMOJIOTHS HUMEET TakXKe JUIsl PpeIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3aJla4 CPEAHEro 00Imero o0pa3oBaHusi, connanu3anuu odydaromuxcs. M3yuenne
Ouojorun o0ecrnieunBaeT YCIIOBUS JUISL dbopMupoBaHus VMHTEJUIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYphI, CIIOCOOCTBYET
MHTErpaluy OMOJOIMYECKUX 3HAHUM C MPEJICTaBICHUAMM M3 JAPYrUX Y4eOHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKU, XMMHUU U reorpaduu. Ha3BaHHbIE MOI0KEHUS O peJHA3HAYCHUH Y4eOHOTO
npeamera «buonmorus» COCTaBWIM OCHOBY Ul OINpENEJeHUs IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COAEP KaHUS, IPEICTABICHHOTO B IporpaMMe Mo OMOJIOTHH.

O160p conepxanusi yueoHoro npeameta «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UIMK KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBUM C KOTOPBIM OOyUaroNIMecs JOJKHBI
OCBOUTH 3HAHMS M YMEHHMs, 3HAUMMBbIE Ui (OPMUPOBAHUSA OOIIECH KYIbTYPHI, OMpEaesIoe
aJIeKBaTHOE TIOBEJCHUE 4YelloOBeKa B OKpYKalolled NPUPOIHONW cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHON JKU3HU U MPAKTUUECKOU JesTenbHocTh. Oco00e MECTO B 3TOM CHUCTEME 3HAHMM
3aHMMAIOT D3JEMEHTBHl COJAEP)KaHUSA, KOTOphIE CIyKaT OCHOBOM ang  (popMUpoOBaHUS
NIPEACTAaBICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpPAa U LEHHOCTHBIX
OpHUEHTAIMIX JIUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrH4YeCKOro 00pa3oBaHusl.

CtpykTypupoBaHHe cOJep)KaHUs y4yeOHOro Marepuana B MporpaMMe M0 OHOJIOTHUH
OCYILECTBIICHO C Y4ETOM HPUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOW TIPUPOJABL, O €€ ypPOBHEBOM OpraHM3allid W JBOJIOLMH. B COOTBETCTBHMM C 3THM B
CTpYKType yueOHoro npenmMera «buosorus» BbIJENEHBI CIEAYIOIINE COAEp)KaTeNIbHbIE JTUHUN:
«buonorus xak Hayka. MeToJibl Hay4HOTO NO3HaHUs», «KieTka kak Ouosoruyeckas CUCTEMaAy,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa ¥ MHOroodpaszue OpraHMuecKoro Mupay,
«OBOJIIOLINSA KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Hens m3ydyenuss ydueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJCHHE
OOy4aroIUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHAJIHHOW OpraHu3alui >KUBBIX CHUCTEM
pa3HoOro paHra v NpUOOpPEeTeHNne YMEHH MCII0JIb30BaTh 3TU 3HAHUS U1 TPAMOTHBIX JIeHCTBUI B
OTHOIICHUN OOBEKTOB KUBOW MPHUPOIBI M PEIICHUS PAa3IMYHBIX KU3HEHHBIX TPOOIEeM.

JlocTukeHune 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTCsl PELICHUEM CIIeIYIONUX 3a/1a4:

OCBOEHHE OOY4YalOIMMHUCSA CHCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOpUSIX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPABMIIAaX, CIY)KAIIUX OCHOBOW i (OPMHUPOBAHHUS
MIPEICTABICHUII O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4dHOr'o IIO3HaHWMS,
CTPOEHHH, MHOTOOOpa3sMH U OCOOEHHOCTSIX KHMBBIX CHCTEM Ppa3HOrO YPOBHS OpraHU3allvu,
BBIJIAIOLIMXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;

(¢bopMupoBaHHe y 00ydYaroIMXCsl MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B IpoIecce aHaIKM3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHH HAYyYHBIX B3IJISJIOB,
nAel U OAX0/10B K U3YUEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy,

CTaHOBJIEHHE Yy oOOydaromuxcsi oOumel KyiabTyphl, (YHKIUOHAJIBbHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH U OIICHUBATH SIBJICHHS OKPY)KAIOIIETO0 MHpa >KUBOM MPHUPOIBI Ha
OCHOBAHMU 3HAHH U ONBITA, MOTYYCHHBIX IPU U3yYCHUN OUOJIOTHH;

dbopmupoBaHre y OOYYaroONIUMXCsl YMEHUW WLIIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHMW B MPaKTUYECKOW NEATEIbHOCTU YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTHI U arpOOHOTEXHOJIOT HIA;

BOCMHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHUBOM MPUPOIBI,
HEO0XO0AMMOCTH OEpeKHOT0 OTHOLICHHUS K Hel, COOMIOACHNS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJIOrNYECKUX UCCIIEIOBAHNN;



OCO3HAHHE I[EHHOCTH OMONIOTUYECKUX 3HAHUU MJisl MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIbTYpBbI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWKW M YMEHUH B MOBCEIHEBHOW JKU3HH JIJIS OLICHKH
MOCIIEJICTBUI CBOEH NEATEIBbHOCTH IO OTHOIICHUIO K OKpPYXKAIIIeH cpelne, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOTIOICHHE Mep MPO(HIaKTHKH 3a00JIeBaHU.

B cucteme cpemnero odmiero oopasoBanus «brosorusy, u3ydaeMas Ha 0a30BOM YpOBHE,
ABJISICTCA O6H3aTeHBHbIM y‘ICGHBIM npeaMeToM, BXOIAAIIHUM B COCTaB HpeI[MeTHOﬁ obOnactu
«ECTGCTBCHHO-H&Y‘IHBIG OpeaAMETEID.

Jiist u3ydeHus: OMOJIOTUU Ha 0a30BOM YPOBHE CPEIHEr0 OOIIero 00pa3oBaHHs OTBOJIMUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 gac B Heieno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U APYTUMU
€CTEeCTBCHHBIMU HayKaMu, ¢umocodueit, dTUKOHU, ACTETUKOW W mpaBoM. Pomb Ouonoruu B
(hopMUpOBaHUH COBPEMEHHOI Hay4YHOU KapTUHBI Mupa. CuctemMa OUOJIOrMYECKUX HAYK.

Mertoabl TO3HAHUSA KUBOM MPUPOJIbI (HAOII0IeHNE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHNUE,
KJ1accuuKaIys, MOJSTUPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konpuos, Ix. Yorcon nu @. Kpuk.

Tabnuip! U cxembl: «MeTOoIbl TO3HAHUS KUBOW TIPUPOIBI».

JlabopaTopHble 1 npakTHYecKue padoThbI:

[Ipaktueckass padora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U HX OPraHU3ALHA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeaAMeT u3ydeHwsi Ouosioruu. OTIMYne >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucTeM © HX pa3HOOOpa3ue. YPOBHU OpraHU3alid OUOCHUCTEM:
MOJICKYJAPHbIA,  KJIETOYHBbIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISIUOHHO-BUIOBOH,
HKOCUCTEMHBIH (OMOTre01eHOTUYECKH i), OMoCch epHBIil.

JdemoHcTpaumuu:

Tabnuuer u cxembl: «OCHOBHBIE TPU3HAKU KHU3HU», «YPOBHU OpraHHU3AIUHN >KUBON
TIPUPOIBDY.

O6opynoBanue: monens Mosekyisl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHUE 3JIEMEHTBHI: MaKpOd3JIEMEHTBHI,
MHUKpO3JieMeHThl. Bosia 1 MuHepasbHbIe BEIIeCTBa.

@OyHKIMU BOABl M MHUHEPAJIbHBIX BeHIECTB B KieTke. [loanepiaHue OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnMblie
U 3aMEHHMMBIC aMHUHOKHCIOTHL. AMHHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOI
MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIIMM OETKOB.

depMeHTHI — Ouonorndeckue karanm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Buramuupl. OTnuuwmst  GEepMEHTOB  OT
HEOPraHMYECKUX KaTalIu3aTOPOB.

YraeBoasl: MOHOCAXapH bl (TIII0K03a, pubo3a 1 1e30KCUpr003a), Aucaxaphibl (caxaposa,
JaKTO3a) MW TIojucaxapunbl (Kpaxmaj, TJIMKOTeH, IIeJUTI0NI03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: tpurnuuepuasl, Gochonunuabl, crepouabl. [ uapodmibHO-TUAPOGOOHBIE
cBoiicTBa. buonornyeckue ¢yHkun aunuaoB. CpaBHEHUE YIIIEBOJOB, OETKOB U JHUIHIOB KaK
HWCTOYHHKOB YHEPTHUU.

Hyxneunoseie kucnotsl: JIHK u PHK. Hykieotnabsl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT.
Crtpoenne u ¢yukiuu JJHK. Crpoenne u ¢dynkuuu PHK. Buner PHK. AT®: crpoenue u

¢GbyHKINN.



[uronorus — Hayka o kietke. Kierounas Tteopus — mpuMep B3aUMOJEHCTBUS UACH U
(akTOB B HAYYHOM ITO3HAHUH. METOIbI N3yUEHUSI KIIETKH.

Krerka kak nenoctHas xwuBas cucrema. OOmue Npu3HaKky KIETOK: 3aMKHYTasl Hapy»KHast
MeMmOpana, mosekynsl JIHK kak renetuueckuii anmnapar, cucreMa CuHTe3a Oernka.

Tumbl  KIETOK: DJyKapHOTHUYeCKass © mIpokapuorndeckas. OCOOCHHOCTH CTpPOSHUS
npokapuotuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHUE S3yKapuOTUYECKON KIICTKU.
OCHOBHbBIE OTJIMYHSI PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIHUKC, X (QYHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluTtormazma u e€ OpraHoOUIBL
OnnomemOpannsie opranouasl kiaetku: IIIC, anmapat ['onbaku, 1uzocomsl. [lomyaBToHOMHBIE
OpraHoOu/bl KIETKH: MHUTOXOHJPUH, IUIaCTUIbL. [IponcXoxkaeHWe MUTOXOHAPUM U IUIACTHI.
Bunsr mnactun. HememOpanHbie OpraHOUABI KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTP, IIEHTPHOIIH,
PECHUYKH, KI'YyTUKU. DyHKIIMN OPraHOUA0B KIETKU. BritoueHus.

SAnpo — perynsTopHslii eHTp kieTku. CTpoeHue anapa: saepHas 000ouka, Kapuoriazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEMECTB B KIIETKE.

JdemoncTpanuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneitnen, P. Bupxos, Ix. Yorcon, ©.
Kpuk, M. Yunkusuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKMX OJEMEHTOB B HEXHBOM  IPHUPOAEH,
«PacrnpenenieHrne XMUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuuer u cxemsl: «llepuoguueckas Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJb», «bruocunTes Oenka», «CTpoeHne MosieKyinsl Oenkay, «CTtpoeHue GpepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl AT®y», «CtpoeHne 3ykapuoTHIeCKOn
KIeTKn», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUECKON KIIETKN», «CTpOeHHE sApa KIETKUY, «YTIEBOABDY, «JIunuas».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, OOOpYJOBaHWE Ui TPOBEIACHHUS HAOIIOICHHIA,
M3MEpEeHul, HKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe padOThI:

JlaGopatopHas pabota Ne 1. «M3yueHue KaTalUTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha
MIpUMEpPEe aMUIIa3bl WM KaTajlasbl)».

JlabopaTopnast padota Ne 2. «M3yueHue CTpoeHUS KJIETOK pPACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMUCAHHE.

Tema 4. /KusHe1eATEJIbHOCTH KIETKH.

OOMeH BemiecTB, WIM MeTaboim3M. AccuMuisinus —(TUTACTHUECKUE  OOMEH) |
JTUCCUMMIIALIUS (HEPreTUYecKrii 0OMeH) — IBe CTOPOHBI €MHOTO Mpoliecca Mertabonusma. Poib
3aKOHOB COXPAHEHMs BEILIECTB U SHEPIrUU B IOHUMAHUU MeTa0o0In3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBINH U reteporpodHsiif. Pons depmeHToB B 0OMeHe
BELIECTB U IIPEBPALLCHUH SHEPTUHU B KIIETKE.

®dorocunre3. CseroBas u TeMHOBas (Ha3el (orocuHTeza. Peakiuu ¢oTtocuHTe3A.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpesl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBIIICHHS €r0 MPOIYKTUBHOCTH Y KyJIbTYPHBIX PACTECHHIA.

XeMocHHTe3. XeMOCHHTE3UpyolIue OakTepuu. 3HAYeHHE XeMOCHHTe3a JUIS KM3HU Ha
3emie.

DHepreTHyecknii 0OMEH B KIeTKe. PaciieruieHne  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE. DTalbl d3HepreTuyeckoro oomena. ['nmukonus. bpoxxenue u



ero Buabl. KucimoponHoe okuciaeHHME, WIM  KJIETOYHOE JbIXxaHHe. OKHCIUTENbHOE
dbochopummpoBanue. DPPEKTUBHOCTD IHEPTrETUISCKOrO 0OMEHa.

Peakiun matpuunoro cuHre3a. I'eHermueckas uHpopmarus u JIHK. Peamuzamms
reHeTu4eckoil nudopmanu B KieTke. ['eHeTHUeCKui KOJ M ero CBOWCTBAa. TpaHCKpHUIILUS —
MaTtpuunblid cuHTe3 PHK. Tpancmanus — 6unocunTes Oenka. Drtambl Tpancsaiun. KonupoBaHue
aMuHOKHCIIOT. Posb prbocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl JKu3HM — BUpPYCHl. Mctopust oTkpeitusi BupycoB (. .
NBanoBckuii). OcOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITMKJIa BUPYycoB. baktepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YelIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nuMmyHoaepuIMTa yeaoBeka

(BUY) — Bo30ymutens CIIMJla. OOpaTHasi TpaHCKpUIIMS, peBepTa3a H HWHTErpasa.
[IpodmmakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00JICBaHUIA.
JdeMmoHcTpanum:

[optpetsr: H. K. Konsnos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmuuer u  cxembl: «Tunmbl  nutanus», «Metabomusm»,  «MUTOXOHIPHS,
«OHepreTrueckuii oomen», «Xmoporuacty, «Porocunres», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHME TeHa», «CuHre3 Oenkay, «l'eHermueckuit kom», «Bupyce,
«bakrepuodarn», «Ctpoenue u xku3HeHHBIM 1wmkn Bupyca CIIMIa, ©Oakxtepuodaray,
«Pennmukanus JHK».

Ob6opynoBanue: monenu-anmnkanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHue KIeTKu», Moens cTpykTypsl JJHK.

Tema S. PazmHoOkeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1MKIJI, WIM >KU3HEHHBIM LMK KiIeTKW. MHTepdaza m murtos. Ilpomeccsl,
nporekammue B uHTepdaze. Pemnmukanus — peakuuss marpuunoro cuare3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUTOMAHBIA W TaIUIOWIHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIAUBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue wimerkn — muto3. Cramum mwurtosa. llporecchl, mpoucxonsinue Ha pasHbIX
CTaJusIX MUTO3a. Buoslornueckuii CMbICI MUTO3A.

[IporpamMmmupyemast rubenb KJISTKU — alloNTOo3.

@opMbl  pa3MHOKEHHMSI OpPraHM3MOB: Oecrmoinoe W MosioBoe. Buabl  Oecrnosnoro
pPa3MHOXKEHUS: JeJICHHe HAJBOE, MOYKOBAHHE OIHO- U MHOTOKJIETOYHBIX, CIIOpooOpazoBaHUE,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHMPOBaHUE OPTraHU3MOB, €r0 3HAYEHHUE JIJIs
CEJIEKIIHH.

[TomoBoe pa3zMHOXKEHUE, €T0 OTIHYHUS OT OECIOIOrO.

Meiios. Craguu wmeiosza. IIporeccel, mpoucxojsime Ha cTagusx meinosza. [loBenenue
xpomocoMm B Meio3ze. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

l'ametorenes — mpoiiecc 00pa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIC JKeTe3bl:
CEeMEHHMKHU U sinyHuKU. OOpa3oBaHME U PA3BUTHE TOJIOBBIX KIETOK — raMeT (CrepmMaTO30HI,
SiflleKyeTka) — crhepMaToreHe3 W oBoreHe3. (COOEHHOCTH CTPOEHUS SHIEKIETOK U
criepmato3ouaoB. OmrogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTeHE3). DMOpHUOHAIBLHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPUOHATBFHOTO PA3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX: IPOOJICHHE, TacTpyJsaIus,
opranorenes. [loctamOpuonanbHOe pa3BuTHe. THIIBI TOCTIMOPHOHAIBHOTO PA3BUTHUS: TIPSIMOE,
HempsiMoe (IMYMHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHuW3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IBETKOBOTO PACTCHHSI: CTPOCHHE CEMEHH, CTaIUuU
pa3BUTHSL.



JdemoHcTpaumnu:

Tabnuupe! u cxempl: «DOpMbI pa3MHOKEHHSI OPraHU3MOBY, «/[BOifHOE OIMI0I0TBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHHE pacTeHui», «lleieHne KIeTKu
Oakrtepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIA UK,
«Permmukanua ITHK», «Mwuto3y, «Meio3», «Ilpsmoe u Henpsmoe pa3Butue», «l'ameTorenes y
MJICKOIIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTaJAMN OHTOT€HE3a».

ObopynoBaHre: MHKPOCKOM, MUKporpenapatbl «CrepMaTo30UuIbl MIICKOIUTAIOIIETOY,
«slineknerka MiekonuTaromero», «KapumoknHe3 B KJIETKax KOpeIIKa JyKa», MarHUTHas
Mojenb-anmiukanus «/lenenne knetkun», moaens JTHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble H IpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas paborta Ne 3. «HaOmromenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

JlaGopatopnast pabora Ne 4. «/3yueHuwe CTpPOEHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuThus reHeTHMKH. Ponp nuronoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKitag poccuiickux u 3apy0eKHBIX YUEHBIX B Pa3BUTHE
reHeTHKU. MeToapl TEeHEeTUKH (THUOPHIONOTUYECKUH, UUTOTEHETHUYECKHU, MOICKYISPHO-
reHetudeckuii). OCHOBHBIC TE€HETUUECKHE TTOHATHUS. | eHeTHYecKkasi CHMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpelluBaHHil.

3aKOHOMEPHOCTH  HACIIEJIOBAHWs  TPU3HAKOB, ycTaHoBIeHHble [. Mennenewm.
Mounoru0OpuaHoe ckpeuiBanme. 3aKoH equHOo00pa3usi THOPUAOB MepBOTo nokosieHus. [IpaBuso
JOMUHUPOBAaHMUS. 3aKOH paclIeryieHus npu3HakoB. ['mmore3a uyucTtoThl ramer. [lomHoe u
HETIOJTHOE JOMUHUPOBAHHE.

Jurubpunnoe ckpemuMBaHue. 3aKOH HE3aBUCHMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[uToreHeTnyeckre OCHOBBI TUTHOPUIHOTO CKpEIIMBAHHS. AHaIH3UPYIOIIee CKPEIIUBaHUE.
Hcnonp3oBanne aHAIM3UPYIOIIET0 CKPEIIMBAHS IS ONIPEICIICHISI TEHOTUIIA OCOOH.

CuerieHHoe HaciefnoBanue mpu3HakoB. PaGora T. Moprana mno cremieHHOMY
HaclieZJoBaHUIo reHoB. HapylieHue clierieHus TeHOB B pe3yjibTaTe KPOCCHUHIOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTnYeckne KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpeAeieHHe Moyia. AYyTOCOMBI U MOJOBbIE XPOMOCOMBI.
l'omoramerHsle U rereporameTHble OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CHEIJICHHBIX C
MIOJIOM.

N3menunBoCTh. Buibl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAs U HacleAcTBeHHas. Poib cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTepUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuaumonnsiil psg u BapuanmonHas kpuas. Hopma peakuuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOopMa peakiuu. CBOHCTBAa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

HacnencTBeHnHasi, WM TeHOTUIIMYECKAs,, U3BMEHUUBOCTh. KOMOMHATHBHAS M3MEHUHBOCTb.
Meiio3 ¥ TMONOBOM TpoIeCC — OCHOBA KOMOWHATHBHOW M3MEHYMBOCTH. MyTallMOHHAs
M3MEHUYMBOCTh. Kimaccudukamuss Myranuid: TeHHBIE, XpPOMOCOMHBIC, TeHOMHBIe. YacToTa W
MPUYMHBI MyTaluii. MyTtareHHbsie (akTOpbl. 3aKOH TOMOJOTUYECKHUX PSAIOB B HACJECACTBEHHOM
n3MenunBocty H. M. BaBuiosa.

Buesinepnas HacieCTBEHHOCTh U U3MEHYUBOCTb.

['enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TreHeIOTUYeCKUH, OJIM3HENOBbIM, IUTOIC€HETUYECKUH, OMOXUMHYECKHH, MOJEKYISIpHO-
reHetndeckuii. COBpEMEHHOE OIpe/eNICHHe TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
reHOTUIIUPOBaHue, B ToM uucie ¢ nomomibto [1I[P-ananuza. HacnencrBennsie 3a0oneBaHust



YyenoBeKa: TeHHble OoJie3HH, OONE3HM C  HACJIEJCTBEHHOW MpPeapacroiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. CoMaTudeckne W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunummne! 370poBOro 006pasza KU3HHU, TUATHOCTUKU, MPO(UIAKTUKUA U JICUCHUS T€HETHYECKHUX
6one3Heil. MeaMKO-TeHETUYECKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEAMLIMHCKOW TEHETHKH B
MPEIOTBPALLEHUH U JICYEHUN T€HETUUECKUX 3a00JIEBaHUI YeJIOBEKa.

JdemoncTpauuu:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabnuuer u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacIIeIJIEHUs] MU €ro LHUTOTCHETUYEeCKas OCHOBa», «3aKOH YHUCTOTbI TraMeT»,
«durubpunnoe ckpeumBanuey, «lLluTonornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Menosz», «B3anmoneicTeue amielIbHbIX I'€HOBY, «l'€HETUYEeCKue KapThl paCTEHUM, KUBOTHBIX
U uesjoBekay, «['eHeTuka moja», «3aKOHOMEPHOCTH HACJEIO0BaHUS, CLEIJIEHHOIO C II0JIOMY,
«KapuoTtunbsl dYenoBeka M JKUBOTHBIX», «Buasl wu3MeHUHBOCTHY, «MoaubukannoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBu», «MyTarroHHas
U3MEHYUBOCTBHY.

Ob6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpeuiuBanue», «HemomHoe
JOMHHHUpOBaHMEY», «luruOpunHoe ckpemmBanue», «llepekpEcT XpomMocom», MHKPOCKON U
MuKponpenapart «/{po3oduna» (Hopma, Myranuu (GopMbl KpbIJIbEB U OKpPacKu Tena), repdapuit
«I"opox moceBHOW».

JlaGopaTopHble 1 npakTHYecKue padoThI:

JlaboparopHas padota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpOTIpEnapaTaxy.

Jlaboparopras pabota Ne 6. «M3yueHrne Moau(PUKAITMOHHON H3MEHUYUBOCTH, TTOCTPOCHHE
BapUaALlMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlabopatopHass pabora Ne 7. «AnHamuz wyrtamuii y Japo3oduiabl Ha TOTOBBIX
MHUKpOIpenapaTax».

[TpaxTrueckas padora Ne 2. «CocTaBieHue 1 aHATU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi oprann3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexkuus Kak HayKa ¥ MPOLEeCcC. 3apoXKIeHUE CeNeKIun U aoMectukanusd. Yuenune H. Y.
BapunoBa 0 IEHTpax MPOHMCXOXKIEHUS M MHOr000pa3us KyIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHHS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHBIE METOJbI CENEKIMU. MacCOBbIA U MHIUBHUAYAJIbHBIM OTOOPHI B CEJIEKITUH
pactenuil u )kxuBOTHBIX. OLIEHKa 3KcTepbepa. BIM3KopoACTBEHHOE CKpeIMBaHUue — HHOPUIUHT.
Uucrtass nunua. CkpeluBaHME YHCTBIX JIMHWA. ['erepo3uc, WM THUOpHIHAs CHJIA.
HepoacTtBenHoe ckpemmBanue — ayropuaunr. OtnanénHHas rubpuauzanus U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 U IIOIYy4YEHUE IOJIUIUIONAOB. JIOCTHIKEHHs CENEKLUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciab NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. ITalbl CO3JaHUS
pexomOunantHoit JIHK u Tpancrennsix opranumsmoB. Kierounas wunxenepus. Kietounsle
KYyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHHi. KiloHupoBaHue BbICOKONPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKME U dTHYeckue mnpodinembl. MO —
TeHETUYECKH MOTUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

Iloptpetsr: H. W. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHos.

Tabmuuel u cxembl: kKapTa «LIeHTpbl NPOMCXOXKIEHUS M MHOT00Opasusi KyJIbTYpPHBIX
pactenuit», «llopoabl TOMaIIHUX XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas



rubpuamzanus», «Paborel akagmemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTyphl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: My KM IUIOAOB M KOPHEIUIOAOB NUKHX (OPM U KyIbTYPHBIX COPTOB
pacrtenuii, repOapuii «CelbCKOX035ICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTUXKEHHUSI CEJEKUMU PACTEHHM W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN YYacCTOK, B TETUIMYHOE
XO035IUCTBO, Ta00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosiroNMOHHAsA OHOJIOTHS.

[Ipennocsiiku BO3HMKHOBEHHS 3BOJIIOLIMOHHON TEOpUU. DBOJIOLMOHHAS TEOpUS U €€
MecTo B Ouosioruu. BnusHue 3BONIIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CunerenbcrBa 3Bomoonuu. [lageoHTosIOrMUECKHE: TIOCIEN0BATENBHOCTD MOSBICHUS
BUJIOB B NMAJICOHTOJIOTUYECKON JIETOMUCH, TIepexoaHble (opMbl. broreorpagudeckne: cxoacTBO
U paznudne ¢ayH u HIop MaTepUKOB U OCTPOBOB.

OMOpPHOSIOTHYECKUE: CXOJACTBA M pa3ivyusi 3MOPUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJIOTUYHbIE, PYIUMEHTApHbIE OpTraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXAaHHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IIpeanoceliky BO3HMKHOBEHHS J1apBUHU3MA.
JIBwkymue Ccuibl 3BONMIOUMK BHAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE IPU
OTPaHUYEHHOCTH PECYpCOB, HEONpeAeNEHHAas H3MEHYUMBOCTh, OOpbh0a 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTD) 1 e€ 0OCHOBHBIE MOTO0KEHHUS.

Muxkposomtorus. [Tonynsaius Kak eIuHULA BUJIA U 3BOJIOLUY.

JIBuwxymue cuibl (akTopbl) 3BOJIOLMU BHUJIOB B Ipuponae. MyTallMOHHBINA Mpoliecc U
KOMOMHATHBHAsT M3MEHYMUBOCTh. [lomynsiuoHHble BONHBI W Japeid reHoB. M3omauus u
MUTpaIusi.

EcrectBeHHBIli O0TOOp — Hampapistomuid (GakTop 3BOMONUH. DOPMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yiabpTaT sBoitouuu. [IpumMepsl npucnocobaeHuit
y Opranu3MoB. ApoMop¢03bl U UINOATANTALHH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOrHueCcKoe.

MaxkposBomrorusi. DopMbl 3BOTIONUU: (PUIETUYECKasi, JTUBEPreHTHAs, KOHBEPTeHTHas,
napajiesnbHas. HeoOpaTtuMocTs 3BOIIOLUM.

[Ipoucxoxnaenne  OT  HECHEUMATU3UPOBAHHBIX  MPEIKOB. [Iporpeccupyromias
crienuanu3anys. AJanTuBHAs paguaiysl.
JdemoncTpauuu:

Iloptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomnep, A. H. CeBepios.

Tabmuuer u cxembl: «Pa3BuTHe opranuueckoro Mupa Ha 3emie», «3apoJbln
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «®DopMbl OOppOBI 3a  CYIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOpP», «MHOrooOpasue copToB pacTeHmii», «MHOroodpasue mopos



YKUBOTHBIX», «JTonynsiuuny, «MyTanmoHHas U3MEHYUBOCTD, «ApomMop(ho3bD»,
«Uonoanantanumny, «OO0mas aereHepauus», «Bwxymue cuibl 3Bomonun», «Kapra-cxema
Mapupyra myremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTH
Opranu3MoBy, «I eorpaduyeckoe Bu1000pa3oBaHue», « DKOJIOTHIECKOE BUJ00OpA30BAHUE.

Oo6opynoBanue: KOJJICKIHSI HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKPACKH, HA0Op TUIOI0B U
ceMsiH, Kosutekus «IIpumepbl 3alUTHBIX MPUCTIOCOOJICHUH Y KUBOTHBIX», MoJie]b «OCHOBHBIE
HaNpaBJICHUS IBOJIOIMMNY», 00bEMHAs MoJeNb «CTpOSHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaduueckass kapra Mupa, kojuieKUus «DOpPMbI COXPAHHOCTH HCKOMAEMBbIX
KUBOTHBIX U pacTeHMi», Moaenb anmumkanusa «llepekpéct xpoMocom», BIa)KHbIE MpenapaTsbl
«Pa3zButne Hacekomoro», «Pa3BuTHe JATYIIKW», MuUKpompenapar «/posoduna» (HOpMa,
MyTaruu GOpMbl KPBUTHEB U OKPACKH TENa).

JlaGopaTopHble U NpaKTHYeCKUE PadoThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHTEPHIOY.

Jlabopatopuas pabora Ne 2. «OnucaHue MPUCIIOCOOIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHble TIPEICTABICHUS O 3apOXKACHUM *XU3HU. HaydHble rUmoTe3bl BO3SHUKHOBEHHMS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHCcHepMus. XUMHYECKas 3BOJOLUSA. AOMOTEHHBIH CHHTE3
OpraHMYECKMX  BEIIECTB U3  HEOPraHMYEeCKUX. OKCIIEPUMEHTAIIbHOE  IOATBEP)KICHUE
XUMHYECKON sBomonuu. HauanpHble dTanel Ouonorunueckoi spomoonuu. ['unoreza PHK-mupa.
®opmMHUpoBaHUE MEMOPAHHBIX CTPYKTYpP U BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KIETKU U UX
sBoonnA. POpMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

Pa3Butue xu3Hu Ha 3emie mno s3paM U nepuonaMm. Karapxel. Apxeiickas u
nporepo3oiickas dpbl. [lanmeo3oiickas spa u e€ mepuoaAbl: KEMOPHUUCKHA, OPIOBUKCKHIA,
CUJTYPUICKHI, T€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ IepUoAbl: TPUACOBBIN, OPCKUH, MEJIIOBOM.

Kalino3oiickas 3pa v €€ nepuo/ibl: MaJeoreHOBbIA, HEON€HOBBIN, aHTPONIOT€HOBBII.

XapakTepucTuKka KiIMMara M TeOJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPaCTUTENHLHOTO W YKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUid W >KUBOTHBIX. l[losiBieHwMeE,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak OTpaK€HUe 3BOJoLUU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPTaHU3MOB.

DOBOJIIOLIMSL  4YEJIOBEKAa. AHTpOIOJOrUs Kak Hayka. Pa3BuTue npeAcTaBlIeHUH O
IIPOUCXOXKACHUN YelIoBeKa. MeTo/ibl u3ydeHus: anTpororenes3a. CxoncTsa U pa3indus 4eIoBeKa
1 ’KUBOTHBIX. CUCTEMAaTHUYECKOE MOJIO0KEHUE YeIOBEeKa.

JBuwxymme cunbl  ((akTopbl) aHTpororeHe3a. HacnencTBeHHass WM3MEHYHMBOCTh U
ecTecTBeHHBbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYAHNA TPy/Aa, MBIIIJICHUE,
pedb.

OCHOBHBIE CTaJIUM W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UEIOBEK YyMeEIbIi,
UYenosek mnpsmoxoxsammii, YemoBek HeaHaepTanbckui, YenoBexk pasymublid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PAaCIpPOCTPAHEHUS, OOBEM T'OJIOBHOIO
MO3ra, 00pa3 KHU3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIME pAachl: €BpOINEOUAHas (€Bpasuiickas), HETrpo-
aBCcTpajouJiHass  (dKBaTOpUalibHAs), MOHTOJIOMJHAs  (a3uWaTCKO-aMEpUKaHCKas).  YUepTsl
MIPUCIIOCOOJICHHOCTH TPEACTaBUTENIEH UEJIOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBaHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpauuu:



[optpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmup! u cxembl: «Bo3nukHoBeHne CoaHEYHOU cUCTeMbl», «Pa3BuTHE OpraHmuecKkoro
mupa», «PactutenbHas kineTka», <«OKuBoTHas kietka», «lIpokapuormyeckass KieTkay,
«CoBpeMeHHasi cUCTeEMa OpPraHW4ecKoro Mupay», «CpaBHEHME aHATOMMUYECKHX YEPT CTPOCHMS
YeNoBeKa M YEJOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHUYECKUX HAXOIO0K
MIPEKOB COBPEMEHHOr0O 4YesloBeKa», «JlpeBHeilmme mroam», «/IpeBHue moam», «llepsbie
COBpPEMEHHBIE JI0N», «YenoBeueckue pacoi».

Ob6opynoBanne: wMmymsiku — «[IpoucxoxaeHnue yemoBeka» (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJaepTajblla, KPOMAHbOHIIA), CJIETKH WM U300pa)KEHUS KaMEHHBIX OpYyIUil
MEPBOOBITHOTO YelloBeKa (KaMHHU-4YOIIephl, pyOuia, ckpediia), TeoXpOHOJOrHIecKas Tadiuia,
KoJuieKIus «POpMbI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

[MpakTideckas padora Ne 1. «/3yueHHe MCKOMMAEMBIX OCTATKOB PACTCHUN M KUBOTHBIX B
KOJUIEKLIASIX ).

DKCKypcusi «IBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBea4eCKuil My3ei).

Tema 3. OpranusMbl 4 OKPYKAOIIAsA cpeaa.

Okojoruss Kak Hayka. 3ajaud M pasfesibl dKOJIOTMH. MeTOoAbpl 3KOJOTMYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHHS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JyIIHas,  IOYBEHHas,
BHYTPHUOpPTraHU3MEHHA.

Okonorudeckue ¢akropbl. Knaccudukaus skonoruueckux (pakTopoB: aOWOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. [lelicTBHE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbOuorndeckue  (akTOpel:  CBET, TEMIIEparypa, BIAXHOCTb.  DoTomepuoausm.
[IpucniocoOeHust OpraHu3MoB K JeiCTBHIO abnOoTHYeCKHX (aKTOpoB. buonornyeckue puTMbl.

buotnyeckne ¢dakropel. Buasl OMOTHYECKMX  B3aUMOJEHCTBHM:  KOHKYpPEHIIMA,
XHUITHAYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomneparus, MyTyaanu3M, KOMMEHCAIA3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHE OUOTHYECKUX
B3aMMOJICHCTBHI JJIsl CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTEPUCTHKU mnonysianuu. OCHOBHBIE TIOKa3aTelyd MOMYJISLHN:
YHUCIIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOMYJISLMU U €€ peryIsiiusl.

JdemoHcTpanuu:

[optpetsr: A. 'ym6onpaT, K. @. Pynnwe, O. ['ekkens.

Tabmumps! u cxemsl: kapta «lIpupoansie 30Hb 3eminy, «Cpenbl OOUTAHUS OPTAHU3MOBY,
«Dotonepuoguzmy, «llonmymaunn», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH MOIYJISIUU
uHbpy30pun-Typenbkn», «Ilumensie nenmny.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JIaGopatophas padora Ne 3. «Moponornyeckre 0COOEHHOCTH PACTEHUM U3 pa3HbIX MECT
oOuTaHU.

JlabopaTtopHnas pabota Ne 4. «BiausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

Ipaktuyeckas padora Ne 2. «Iloncuér MIOTHOCTH MONMYJISIIUNA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOuiectBo  opraHu3mMoB —  OuoneHo3.  CTpykTypsl — OuolneHo3a:  BHUIOBas,
MIPOCTpaHCTBEHHas, Tpoduueckas (muuiesas). Buasl-nomuHanTel. CBsA31 B OMOIIEHO3E.

DKonorudeckne cuctemsbl (9Kocuctemsbl). [loHATHE 00 3KOCHCTEME M OHOTEOIeHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PpEIYLICHTHI.



KpyroBopot BemecTB M HOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
IPOAYKIMS. DKOJIOIMYEeCKHe NIHpaMHIbl: IPOAYKILHMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOodKocucTeMbl. buonmoruueckoe u
XO35IICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHEe OHOIOTHYECKOro
pazHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o 6mocepe. I'panuiipl, coctaB U CTpyKTypa OHOCHEPHI.
XKusoe BemectBo U ero QyHkiuu. OcoOeHHOCTH OHoc(epbl Kak IiI00albHOW IKOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE ILMKJIBI 3JEMEHTOB (yIyiepoa, a3oTa).
3onaneHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuectBo B Onochepe 3eminn. AHTponoreHHbIe n3MeHeHus B onocdepe. I'modanpHbIC
9KOJIOTUYECKHE TPOOIEMBI.

CocyecTBoBaHuE TPUPOABI U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs Kak OCHOBA
ycroitunBocTu Ouocdepsl. OCHOBA pallMOHAIBHOTO YIPABIECHUS MPUPOIHBIMU PECYypcaMu U UX
ucnojib3oBanue. JlocTkeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpauum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabauupl u cxemsl: «Ilumessie nenu», «buorenos: coctaB u cTpykrypay, «lIpupoaHsie
coobmectBay, «lenu mnuraHus», «Okonoruueckas nupamuigay, «buocpepa u uenoBex»,
«OKOocuCTeMa IIUPOKOJIMCTBEHHOrO Jieca», «ODKOCHCTEMa XBOHHOro jeca», «buoueHos
BoloéMa», «ArponeHo3», «lIpuMepHble aHTPONOIeHHbIE BO3ACHCTBUS HAa HPUPOAY»,
«BaxHeinye MCTOYHMKM 3arpsi3HEHMsS BO3JyXa M TIPYHTOBBIX BOA», «llouBa — BakHeWInas
cocrasisomas ouocheps», «PakTopsl Aerpaganuu nousy, «llapuukossiit a3pdexT», «PakTopsl
PaznoaKTUBHOTO 3arpsi3HeHus 6uocepb», «O0mas cTpykrypa ouocdeps», «Pacmpoctpanenue
XKu3HH B Omocdepe», «O30HOBBIN dkpaH Omocheprb», «KpyroBopor yriaepoma B Ouochepey,
«KpyroBopot azoTa B mpupoze».

ObopynoBanue: MO/IE€b-aNIIINKALUs «Tunuunele OMOLIEHO3BD», repbapuit
«PactutenpHble  cooOmiecTBay, Kouiekuuu — «buorneHos»,  «Bpeawtenn = BakKHEWIIHMX
CEJIbCKOXO3SMCTBEHHBIX  KYIBTYp», TIepOapuu ¥ KOJUIEKIMH pacTeHUl M  HKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIaM ogHoro Buaa, Kpachnas kaura Poccuiickoi
®denepanun, n300pakeHUs] OXpaHIEMbIX BUI0OB PACTEHUH U KUBOTHBIX.



IUIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMELI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHUS
00y4JaroImyMUCS IPOTPaMM CPEIHEro o0Iero oOpa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM H
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType NHMYHOCTHBIX pE3yJabTaTOB OCBOCHHUA MpenMera «buonorus» BbIIEICHBI
CJICAYIOIIME COCTABIISIONIME: OCO3HAaHUE OOYYaIOUMMHUCA  POCCHUUCKOM  Tpa)kaaHCKON
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOONPEIENICHHUIO,
HaJIM4Me MOTHBAIMM K OOy4YEHHUIO OWOJIOTMH, IIEeJICHANPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIeHU JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPATUIUN PA3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B
CBOEH  JESATENbHOCTH LIEHHOCTHO-CMBICIOBBIMM  YCTAaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHMs, HaIWYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTD LIETTH U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIuyHOCTHBIE PE3yNbTaThl OCBOCHUSA NpeameTa «buonorus» AOCTUralOTCs B €IMHCTBE
y4eOHON M BOCHHUTATEIBHON ACATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMHU
COIIMOKYJIbTYPHBIMU, UICTOPUUECKUMH U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHATHIMU B
oOmiecTBe TpaBWJIAMU W HOPMaMHd IOBEJACHHS M CIOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHUSA,
CaMOBOCITUTAHUS M CaMOPA3BUTHS, PAa3BUTHUS BHYTPECHHEHW MO3WIMU JIMYHOCTH, MATPUOTHU3MA,
YBaXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpeKHOr0  OTHONICHUS K  KYJbTYPHOMY  HACIEOUI0 W TPaJAHUIHAM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoi denepanniu, NpUpoJIe U OKPYKarollen cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeameTa «bHoIorus» JOMKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHEHTAllMd, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJICHHIA, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacmmpeHne KU3HEHHOTO OMBbITa M OIbITa ACITEIHPHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM J1€ATEIbHOCTH, B TOM YUCJIE€ B YaCTHU:

1) rpaIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW TMO3ZMIMH  OOydJalomerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKEHHME 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOUM TBOPUYECKOM NEATEILHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHBIX U TT03HABATEIBHBIX 3aa4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO MO0 OTHOIICHHIO K SBICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €&;

YMEHHE YYWUTHIBATh B  CBOMX JCHCTBHSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yOSXKICHUSIMU, KyIbTYPHBIMU IIEHHOCTSIMU U COIUAIBHBIM
MOJIOXKCHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOT'O BBIMOJHEHUS YUYEOHBIX,
MO3HABATENbHBIX W MCCIENOBATENIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHHIO
OTITIOHEHTOB TPHU 00CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU W BOJIOHTEPCKOU JEATEITLHOCTH;



2) NIaTPHOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON MACHTUIHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, ropioctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

IIEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACICAUI0 W TAMSATHUKAM TIPUPOJIBI,
JNOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCUHCKUX YYEHBIX B CTAaHOBIEHHE W Pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUY 3aKOHOB MPUPOIBI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaeitHas yoexxIEHHOCTh, TOTOBHOCTH K CITY>)KeHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA IIEHHOCTEW CEMEHHOM JKM3HU B COOTBETCTBUU C TPATUIIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOITMOHAIBHOTO BO3ACHCTBUS KUBON MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE NPOSBIIATH
KadyecTBa TBOPUYECKOU JTUUYHOCTH;

5) ¢wusuyeckoro BoCHUTAHHWS, (POPMHUPOBAHUAA KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1IAr OOy YHS:

MOHMMAaHKE U pean3alis 3J0pOBOro U 0E30MacHOro oopasa KU3HU (30pOBOC MUTAHUE,
coOJIofieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perymspHas (Qu3uyeckass AaKTHUBHOCTh), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETECHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3]I0POBEIO;

MOHMMAaHWE LEHHOCTH MpPaBWJI HWHAUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAHUE TIOCJIEICTBUI M HENMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aJIKOTOJS,
HapKOTUKOB, KypeHHs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0Jt00ue;

TOTOBHOCTb K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMONHITH  TaKYHO
NEeATEIbHOCTD;

MHTEpEC K Pa3InuyHbIM cdepaM MpodeccHOHATBHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP OymyIiel mpoheccruu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCE
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

9KOJIOTHUYECKH 11€1eCO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOUYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyLIECTBOBAHHSI;



MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KYyJIbTYpBl: NPHOOpPETEHHE OIBbITAa IJIAaHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX IOCJIEICTBUMN AJI1 OKPYKaIOILEN Cpeibl;

0CO3HaHME ITI00AIBHOrO XapaKTepa 3KOJIOrMYeCKUX MPoOIeM U IMyTel UX pelIeHHus;

CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpETaeMble IIPU U3yYEHUN OMOJIOTUU 3HAHHUSA U YMEHHS
IIpU pEIIEHUH NpoOJieM, CBSI3aHHBIX C pallMOHAIbHBIM MPUPOJOINOIb30BaHUEM (COOIIOAEHNE
IIPaBUJI MOBEJIEHHSI B NPHUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsS B JKOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChepsl);

aKTUBHOE HENpUATHE JEHCTBUM, NPUHOCSIIMX BpeJ OKpY)Karolled MPUPOAHON cpeje,
YMEHHUE MPOTHO3MPOBATh HEOIATONPHUIATHBIE KOJOTHYECKHUE HMOCIEACTBHS MPeIIpPUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYME Pa3BUTOTO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KYJIbTYpBl, OIBITA
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOACTBOBATbCS HMMH B
[I03HABaTEIbHOM, KOMMYHHMKaTUBHOM M COLMAJIbHON IpPaKTUKE, FOTOBHOCTH K YYacTUIO B
MIPAKTUYECKOHN 1E€ATEIbHOCTH 3KOJIOIMYECKON HANIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YpPOBHIO
pa3BUTHsI HAykKl U OOLIECTBEHHOW NPAaKTUKH, OCHOBAaHHOIO Ha JAMAlore KyjiabTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYJIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOI M UNTATENILCKON KYJIBTYpPhI KaK CpEACTBAa B3aUMOIEHCTBUS
MEX]y JIIOJIbMU U TO3HAHUS MHPAa;

MMOHMMaHME creun(UKH OUOJIOTMM KaK HAayKH, OCO3HaHUsA €€ poiau B (OPMHUPOBAHUU
palMOHAIBHOI'O HAYYHOI'O MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpY’KaroLIeM
MHUpEe Kak O €IMHCTBE MpPHUPOJbI, YeJIoBeKa M OOLIeCTBa, B TIO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH NpoOIeM COXpaHEHUs! IPUPOIHOTO PaBHOBECHS;

yO0eXIEHHOCTh B 3HAYMMOCTH OMOJIOTUU Ul COBPEMEHHOW LMBHWIM3ALMU: 00ecreueHus
HOBOT'O YPOBHSI Pa3BUTHUSI METUIIMHBI, CO3JIaHUE MEPCIEKTHUBHBIX OMOTEXHOJIOTMH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IOMCKA MyTeH BBIXOJa U3 INI00ATBHBIX
9KOJIOTUYECKUX NPo0sIeM U obecrieyeHus nepexoaa K yCTOWdYMBOMY pa3BUTHIO, PALlMOHATIBHOMY
WCTIOJIB30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOHM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH ()YHKIIMOHAJILHOU
IpaMOTHOCTH O0ydaroumxcs, GopMupyemMoi mpu U3y4eHuu ONOJIOTHH;

[IOHUMaHKHE CYLUIHOCTH METOJIOB IIO3HAHMA, HUCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCHOJb30BaTh IMOJy4aeMble 3HAHUS I aHalIW3a M OOBICHEHHS SBICHUH
OKpPY’KAIOIIET0O MHUpPa M NPOUCXOASIINX B HEM H3MEHEHUH, yMEHME JelaTh 00OCHOBaHHbIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOLIMXCS JaHHBIX C LEJIbI0 IOTY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJIs pelleHus
po6JIeM B peasibHBIX KU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JEeATENbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESTEIbHOCTh NHANBUYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATbBI



MertarnpeMeTHbIE pe3yabTaThl OCBOCHMS y4eOHOro mpeamera «BHOJOTHsD BKIIOYAIOT:
3HauYUMBbIe Uil  (OPMHPOBAHUS MHPOBO33PEHMSI OOYYAIOIIMXCS  MEXKIUCUUILIMHAPHbBIE
(MexxIpeIMEeTHBIE ) 00IIEHAYYHbIE TTOHATHUS, OTPaXKaroIHe 1IeJTOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu(uKy METOJI0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOLIECC, CUCTEMa, HAayuHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOoBaHUe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JAPYTruX), YHHUBEpCaJIbHbIE
yueOHbIe JeiicTBUs (TIO3HAaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 00ECIIEUUBAIOIIIE
dbopmupoBanue (HYHKIIMOHATHFHON TPAMOTHOCTH WU COLMAIBHONW KOMIETCHITUH O0YyYaromInuXxcs,
CIIOCOOHOCTH oOyyaroumxcs WCIIOJIb30BaTh OCBOCHHBIE MEXIUCUUTUTMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAHUS W YHHUBEpCalbHble y4yeOHbIe ACWCTBUS B IO3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

MertamnpeMeTHbIE pe3yabTaThl OCBOCHUS IMPOrPaMMBl CpelHEro oO0IIero oOpa3oBaHUs
JTOJIKHBI OTPA’KaTh!

OBiageHne YHHMBepPCAJIbHBIMH YUeOHbIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJOrHYECKHE 1T CTBHS:

CaMOCTOSITENIbHO (pOopMynupoBaTh W aKTyaJU3upoBaTh MpPoOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJb30BAaTh IPU OCBOCHUM 3HAHWH NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHHUs), pPacKpPhIBATh CMBICI OHOIOrHYECKHX
MOHSTHH (BBIIETATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABIUBATE CBSI3H C APYTUMU MOHATHIMH);

ONpeAeNATh LEeNU JEATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTAThI I€ATEILHOCTHU C MIOCTABICHHBIMH LIETISIMU;

UCIOJb30BaTh OMOJIOTHYECKUE TOHATUS AN OObACHEHHS (AKTOB W SIBICHUM KHUBOH
TIPUPO/IBI;

CTPOUTHb JIOTUYECKUE pacCyKAeHHUs (MHIYKTHUBHBIC, JACIAyKTUBHBIC, IO aHAJOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA IJISl MPEACTABICHUSI CYIIECTBEHHBIX CBSI3EH U
OTHOILICHUH B M3Y4aeMBbIX OMOJIOTMYECKUX OOBEKTAaX, a TAKXKe MPOTHBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH PEUICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTEPUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YNIHTATOB LEJAM,
OLICHMBATh PUCKU MOCIIEICTBUN ACSTEIbHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATHE PA0OTy B YCIOBHUSIX pPEAJbHOT0, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIEI0OBATEIBLCKHE IeHCTBUS:

BJIaJIETh HaBBIKAMHU Yy4eOHO-MCCIIEIOBATENBCKOM U MPOEKTHON NEeATENbHOCTH, HABBIKAMHU
paspemeHus npodseM, CrocOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
pelIeHHs TPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

HCIIOJIb30BaTh DPAa3JIM4YHbIE BHUJABI ACATEIBHOCTH II0 IIOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEPHIpETaNY, TPEeoOPa30BaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYalMsX, B TOM YHUCIIE TpU
CO3IaHUU YYEOHBIX U COLIMANBHBIX MPOEKTOB;

(hopMUpOBaTh HAYYHBIA THI MBIIICHUS, BIAACTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
MOHSTUSIMU U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 337aud B 0OpA30BATEIbHON NESTEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;



BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallU3UpoOBaTh 3ajJady, BBIIBUTATh
TUMOTE3y €€ pelIeHHs, HAaXOJWTh AapryMEHTHI U JOKa3aTeJIbCTBa CBOUX YTBEPKICHUH,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHATU3UPOBaTh IMOJNYYCHHbIE B XOJA€ pELICHHS 3aJaud pPe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3MUPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh IIPUOOPETEHHBIH OIIBIT;

OCYILECTBIISAThH IIEJICHANPABICHHBIN MMOMCK MEpPEeHOoca CPEACTB U CIOCOOOB ICHCTBUS B
po¢eCCHOHANBHYIO CPEY;

yMeTh IEPEeHOCUTh 3HAHMA B IIO3HABATEIBHYI0 M  MPAKTUYECKyl0 oOjacTu
KHU3HEIEATEIIbHOCTH;

YMETh MHTEIpPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 001acTell;

BBIJIBUTaTh HOBbIE MJEH, IpelaraTb OpPUTMHAJIBHBIE MOJXOAbI M PELICHHs, CTaBUTh
poOJIEMBI U 3a[1a4H, TOIYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

3) paGora ¢ ungopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX MCTOUYHUKAX MH(MOpMAIUH (TEKCTe Y4eOHOro mocoows,
HAYYHO-TIONMYJISIPHOW JIUTEpaType, OMOIOTUYECKHUX CIIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax [JaHHbIX, B lHTepHeTe), aHAIM3UPOBaThb HMH(DOPMALMIO pa3lIUYHBIX BHJIOB U (opM
NIPEICTAaBICHHS, KPUTUYECKH OLIEHUBATH €€ JI0CTOBEPHOCTh M HEIIPOTUBOPEUHBOCTD;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3IUYHBIE METOABI TPH TOUCKE W 0TOOpe
6uosornyeckoit HHGopMaIuK, He0OX0IMMOH /7S BBIIOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTs ONBIT WCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy NpEACTaBICHUS OHOJIOTHYECKON
nHpopmanuu (cxXeMbl, rpaduKy, TuarpaMMbl, TaOJIUIBI, PUCYHKHU U IPYTrOe);

UCIOJb30BaTh HAy4YHBIH S3bIK B KauecTBE CpEACTBa IMpH pabore ¢ OHOIOrM4ecKoi
uHpopMalKeil: TPUMEHITh XUMHUYECKHe, (pU3HUecKue M MaTeMaTHYeCKUe 3HaKH U CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpPY, HCIIONB30BaTh W TPEOOPa30BHIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH;

BJaJeTh HABBIKAMM PpACMO3HABAHUS M 3alIUThl WHPOpPMaLNUHU, HHPOPMAIIMOHHOMN
0€3011aCHOCTH JTMYHOCTH.

OBiajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€CTBUSIMH

1) obmenne:

OCYILECTBIISATh KOMMYHUKALIUU BO BCeX c(epax >KU3HU, AKTUBHO Y4acTBOBATH B JAMAJIOIeE
WIA JHUCKYCCHHU TI0 CYIIECTBY OOCYXJaeMOM TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXIIEHUSI OTHOCHTEIIbHO BBITIOJHEHHUS TMpe/IaraeMoil 3aJadyi, YYWUTHIBAaTh HWHTEPECHl U
COIVIACOBAHHOCTh MO3ULUI IPYTUX YYaCTHUKOB AMAJIOra WIHM JUCKYCCHH);

pacmo3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIEHHS, NOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, PEANOCHUTOK BOZHUKHOBEHHUSI KOH(PIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(DIUKTH 1
BECTH NIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMHU CIIOCOOAMH OOIIEHHS M B3aMMOJCHCTBHS, MOHHUMATh HAMEPEHUS
JPYTUX JIOJIEH, POSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(opMyIMPOBATH CBOU BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasI 1eSITeJIbHOCTh:

MMOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaJbHOH pabOTHI MpH
peleHny 6uoaoruyeckon npodieMbl, 000CHOBBIBATh HEOOXOAMMOCTb TPUMEHEHHS I'PYIIOBBIX
(bopM B3aUMOZCHCTBUS MPH PEIICHUH y4eOHOH 3a1auu;



BBIOMPATh TEMATUKy M METOABl COBMECTHBIX JECWCTBUI C Yy4€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KI0TO WIEHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHHIO: COCTAaBJATH IUIAH JEHUCTBHUM, PaCIpPElesATb POJIH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJAJA U KaKIOI'0 y4aCTHHKA KOMaH]bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeUIaraTb HOBBIE IPOEKTHI, OLCHUBATHh UAECU C IO3WLIHH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B pA3JIMUHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OByageHne yHMBepCaJIbHBIMHU Pery/JIsiTHBHBIMH ICHCTBUSIMH

1) camoopranmu3anms:

UCIOJb30BaTh OMOJOrMYECKUE 3HAaHUS JUId BBIABICHHS NpoOJeM U HX pEIIeHHs B
KM3HEHHBIX M YUYEOHBIX CUTYalLUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LIE€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLICHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJayll B 0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAaH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupATh paMK1 y4eOHOro IpeJMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO M MPOSBICHHUIO MIMPOKOM 3pYIUIIMU B Pa3HBIX 00JaCTIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIa/I€Th HAaBbIKAMHU ITO3HABATEIbHON peQUIEKCHN KaK OCO3HAHUS COBEPLIAEMBIX JEHCTBUI
Y MBICJMTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI pedieKcun
JUTSL OEHKU CUTYal[H, BIOOpAa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATD PEILIECHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHThI IPYTUX IIPU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds U IPYTrUX:

MPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYI'UX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OIINOKHY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JPYroro YeloBeKa.

HNPEJIMETHBIE PE3YJIBTATHI
[IpenmetHsie pe3ynbraThl ocBoeHHs mporpammbl COO o Guosoruu Ha 6a30BOM YpOBHE

BKJIIOYAIOT crieruduueckue s yaeOHoro mpeamera «buonorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeHcTBUH MO OCBOCHMIO, WHTEpHpETalMM W NpeoOpa3oBaHUIO 3HAHWM, BUABI



JEeSITeTbHOCTH TO TOJIyYEeHHI0O HOBOT'O 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3iIMYHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX ¢ Ouojorueil. B
IIporpamMme IpeaMeTHbIE Pe3yJIbTaThl IPEACTABICHBI 110 F0JlaM 00y4eHUs!.

[IpenmeTHsle pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorus» 6 10 knacce
JTOJIKHBI OTPa’KaTh:

c(OPMHUPOBAHHOCTb 3HAHUM O MeCTe U POJU OMOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIaJI€ POCCUMCKUX U 3apyOECKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosioruu, pyHKIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa JUIsl peleHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEPKaHHE OMOIOTMYECKHX TEPMHHOB M MOHATUM: KU3HB, KJIETKA,
opraHusM, MeTabonm3M (OOMEH BEHIECTB M IPEBpallleHHe dSHEPruM), TOMEeocTa3s
(camoperynsinusi), ypOBHEBash  OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEACHUE
(penipoyKiust), HaCJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3j1araTb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XPOMOCOMHAs, MYyTAallMOHHAs,
LEHTpaJIbHas J0rMa MOJEKYJsipHOW Ouoinorum), 3akousl (I. Mennpens, T. Moprana, H. 1.
BaBusioBa) u yueHus (0 LHeHTpax MHOT00Opa3us U MPOUCXOKACHUS KyIbTypHBIX pacteHuil H. U.
BaBuiosa), onpenensTh rpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJa/eTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHMHU: HAOJIOJCHHE M OIMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHu3alus M NPOBEICHHE OMOIOTMYECKOTO
JKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBISABICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJIyYEHHBIX PE3Yy/lIbTaTOB, MCIOIb30BAHHBIX HAYYHBIX MOHSTHUH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJbI HA OCHOBAHUU IOIY4YEHHBIX PE3YJIBTATOB;

YMEHHE BBIJENATH CYHIECTBEHHbBIE IIPU3HAKNM BHPYCOB, KIETOK IPOKAPUOT U 3YKAPHUOT,
OJITHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BELECTB U
[IPEBpAILEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOI'O U IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHMSI, PA3MHOXKEHHS, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJIyY€HHbIC 3HAHUS JJI1 00bsCHEHHsS OMOJOTHYECKUX INPOLECCOB U
SIBIICHUU, JJIS1 IPUHSTHS MPAKTUYCCKUX PEIICHUH B TOBCETHEBHOM KHU3HHU C LIEIbI0 00eCIeYeHUs
0€30I1aCHOCTH CBOErO 37I0POBbS U 3/I0pOBbsl OKPYKAIOLUX JIIOJEH, COONIONEHUs HOPM
IPaMOTHOTO TMOBEJEHUS B OKpYXalolell NpUpOIHONW cpele, MOHMMaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJOTHUH ISl palMOHAIBLHOTO
IIPUPOIOINOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE TI'e€HETHYEeCKHE 33aJadyd Ha MOHO- W JAUTHOpHIIHOE
CKpEIIMBaHNE, CLIEIUIEHHOE HAcJe0BaHNE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKpPEIMBaHUs
JUIS TIpEICKa3aHus HacJIeZOBAHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOIHATH JaOOpaTOpPHBIE M NMpaKTHUYECKUue paboThl, COONMIOAATh MpaBHia MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(GOPMAIMIO OHOJIOTHYECKOTO
COJIep)KaHHUs, BKIIIOUYAIOLIYIO ITICEBJOHAy4YHbIE 3HAHMUS W3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOil MH(OpMaIUK, HAyYHO-TIONYJISIPHbIE MaTepUabl), STUYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTHUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOMIeHUs, 0000Imas
OMOJIOTHYECKYI0 HMH(QOPMALIMI0O W3 HECKOJbKMX HCTOYHHUKOB, TIPAMOTHO HCIOJb30BaTh
MOHATUIHBIN anmnapat OUOIOTHH.

[lpenmeTHbie pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorus» 6 11 knacce
JIOJIKHBI OTPAKATh!



c(OPMHPOBAHHOCTh 3HAHUM O MeCTe W POJIM OMOJIOTUM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUs, O BKJIaJIE POCCUIMCKUX U 3apyOEeKHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS KU3HECHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATH COJICPKAHNE OMOJIOTUICCKUX TEPMUHOB U TTOHSITHIA: BH]I, TIOMYJISIIIHS,
reHoOH, DSBOJIONMS, JBIKYIIHE CHIbl ((aKTOpbI) DSBOJIOIHMH, TMPUCIIOCOOTICHHOCTD
OpPTraHu3MOB, BHUJ000pa30OBaHHE, JKOJOTHYECKHE (PAKTOpBI, OSKOCHCTEMa, TMPOIYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIEMTH MTUTaHUs, YKOJIOTHYECKas MUpaMuia, OnoreorieHo3, onocdepa;

yMEHHME Wu3JlaraTh Owuonoruueckue Teopuu (dBomronmoHHas teopus Y. JlapsuHna,
CHUHTETUYECKAasi TEOPUS IBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiiieBoro cxojactea K. M.
bapa, depenoBanus riaBHBIX HampaBieHH u myteid 3Bomtonuu A. H. CeBeplioBa, ydeHHsI O
o6uoctepe B. U. BepHanckoro), onpenemnsTh IPaHULIBI UX TPUMEHUMOCTHU K KUBBIM CHUCTEMaM;

yYMEHHUE BJIaJeTh METOAaMH HAYYHOTO TIO3HAHUS B OMOJIOTMHU: HAOIIOACHHE M OIMMCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUH, OpraHU3alus M MPOBEICHHE OHOJIOrHYECKOro
JKCIIEPUMEHTA, BBIABM)KCHHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIECIyeMbIMU
BEJIMYMHAMHU, OOBSICHCHHE ITOJIydCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHUE JeJIaTh BBIBObI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICTISAThH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOIOTHYECKHX OOBbEKTOB: BUIOB,
TOYJISIIIAM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTEOIEHO30B U OKOCHCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU000pa30BaHusl, TPUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHUS IKOJOTHUYECKUX (HDaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAaX, aHTPOIOTeHHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEHW MECTHOCTH, KPYrOoBOpOTa BEIIECTB W OMOTr€OXMMHUYECKHX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSTH MOJIyYeHHbIC 3HAHUS NIl 0OBSICHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SIBIICHUH, JJIS1 IPUHSATUS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HHU C LIEIbI0 00ecreYeHUs
0€30MIaCHOCTH CBOETO 37I0POBbSI W 3/I0POBBSI OKPYKAIOIIMX JIIOJEH, COONIONEHUS HOPM
IrPaMOTHOTO TMOBEACHHUS B OKpY)KaloIIed MPUPOAHON cpele, MOHMMaHHE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKEHUIN COBpPEMEHHOM omoorun TUTST paIroHaTBHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh AJIeMEHTapHble OMOJOTHYEeCKHe 3a7aud, COCTaBIATh CXEMBI MepeHoca
BEIIECTB U SHEPTHUH B IKOCHCTEMaxX (1T MTUTAHU);

YMEHHE BBIMOJIHATH Ja00paTopHble M MpaKTHYecKue paboThl, cOOII0OAaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHUEM;

yYMEHUE KPUTHYECKH OILIEHUBATh M HWHTEPIPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
coJlep)KaHHus, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHHS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoil HMH(pOpMaIMK, HAyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TJI0OATLHBIC
HKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMOJOrMYecKyl0o HMH(POpPMAIMI0 W3 HECKOJbKUX HMCTOYHHMKOB, TIpPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

DJIeKTPOHHBIE
(uudposbie)
N Koun4yecTBo yacos o0pa3oBaTe/bHbIE
n/-n HaunmeHoBaHue pa3/iesioB U TeM IPOrpaMMbl pecypcehl
Beero Kontpoasnsie | IlpakTunyeckue
padoTbI padoTbI
but6mmoreka [JOK
1 b 2 )
HOJOTHA faK Hayka 0.5 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aIis 1 bubmorexa [IOK
p I https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
X 7 1 1
3 MMHUYECKHUI COCTaB M CTPOCHUE KIIETKU 8 https://m.eds0o.ru/7f41c292
bubmuoreka [JOK
4 X 6
HBHEACATCARHOCTS IACTKH https://m.edsoo0.ru/7f41c292
5 Pa3zmHOXeHME U HHANBUAYAIBHOE Pa3BUTHE 5 1 1 bu6mmoreka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTS U U3MEHUYUBOCTH OPraHU3MOB 8 15 buomorexa [IOK
g p ' https://m.edsoo.ru/7f41c292
7 Cene oprau3MoB. OCHOBEI OMOTEXHOJIO 3 1 bubmmorexa OK
JIeKIus oprasu3mMoB. OCHOBBI OMOTEXHOJIOTUU
H P https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 P 1
C3CPBHOC BPEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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https://m.edsoo.ru/7f41c292
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11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbIe)
Ne ni/m Konrpoabusie | IlpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypchbl
but6mmoreka [IOK
1 9 1 1
BOTOIHOHHAA GHONOTHS https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHME U pa3BUTUE KU3HU HA 9 05 bubmmorexa LIOK
Bemite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
5 1 1
3 Oprati3Mbl i OKpYAIOLLas cpea https://m.edsoo.ru/7f41cc74
4 Coo6 9 1 bubmoreka [IOK
000111€CTBA U IKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/Tf41cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YUACOB I10 34 3 95
[TPOTPAMME '



https://m.edsoo.ru/7f41cc74
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Jlata DJIeKTpOHHBIe U poBbIE
o0pa3oBaTe/ibHbIE
KosmnyecTBo 4acoB U3y4eHHs
pecypchbl
Ne o/ Tema ypoka
K
Beero outpoibHble | IlpakTHYeckue
padoTbI padoThI
bu6nuoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPUPOIBI.
IIpakTueckas padora Ne 1 «Mcnonabs3zoBanue bubmmorexa LIOK
2 1 0.5
Pa3IMYHBIX METOOB NPU U3yYSHUN https://m.edso0.ru/863e6122
OHMOJIOTHYEeCKIX OOBEKTOBY
3 buonornyeckue cucTeMsl, MPOLECCHI U UX 1 bubnuoreka [IOK
U3y4YCHHUE https://m.edso0.ru/863e6564
4 XyUMHU4YEeCKUM cocTaB KieTku. Boaa u 1 Bbubnuoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThI — OUOJIOTHYECKHUE KaTaTN3aTOPBI.
JlaGopaTopnas pabora Ne 1 «M3yuenue bubnuorexa LIOK
6 . 1 0.5
KaTaJIMTHYECKON aKTUBHOCTH (PepMEHTOB (Ha https://m.edso0.ru/863e6b72
pUMepe aMUJIa3bl WM KaTallasbl)»
bu6nuoreka LIOK
7 0% ) 1
HICBOMBL. THITHAR https://m.edso0.ru/863e6870



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

bu6mmoreka [IOK

8 Hylentosbie knenotsl. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus 1 METO/IbI U3YUEHUS KIIETKH. bubmmorexa LIOK

Knerounas Teopus https://m.edso0.ru/863e6e88
10 Kietka xak menocTHas ®uBas cuctema

CtpoeHune 3yKapuoTHYECKOM KIETKH.

JlaGoparopnas pa6ota Ne 2 «3yuenune but6mmoreka [IOK

11 CTPOEHHSI KIIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0

rpubOB 1 GaKTepuil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax U UX OIMUCaHUE»
12 OOMeH BelecTB Wi METa00IN3M bubmorexa LIOK
https://m.edso0.ru/863e766¢
bu6nuorexa [IOK
13 dorocuirres. XemocHuires https://m.edso0.ru/863e7c98
bubmuotexa [JOK
14 duepreruicciiii 0omen https://m.edscﬂ).ru/863e7aae
JKu3HeHHbIN UK KIETKU. JleneHne KIeTKu.

15| <Enmonenm s st o 05 bmorera LIOK
KOpEIITKA KA HA FOTOBEIX https://m.edsoo.ru/863e7dc4
MHUKpOIIpenapaTax»

16 buocunTes 6enka. Peakuus MaTpuuHOro bubnuorexa LIOK
CHHTE3a https://m.edso0.ru/863e796e

17 Tpancnauus — OuocuHTe3 Oenka bubimorexa LIOK
https://m.edsoo.ru/863e796e

18 Hexknerounsie GopmMBbI )KU3HU — BUPYCHI bubmmorexa LIOK
https://m.edso0.ru/863e7540

19 @DopMbl Pa3MHOKEHUSI OPIraHU3MOB bubmmorexa LIOK



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

https://m.edso0.ru/863e81h6
https://m.edso0.ru/863e831e

bubmuorexa [IOK

20 Meitos https://m.edsoo.ru/863e7f4a
OObpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

21 OmnonoTrBopenue. JlabopaTtoprast padota Ne 4 05 bubmuotexa [JOK
«M3y4yeHne cTpOCHUS MOJIOBBIX KIICTOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MHKpPOTIpETapaTax»

22 WNupuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LIOK

https://m.edso0.ru/863e8436

93 ['eneTrka — Hayka O HacJI€ICTBEHHOCTH U bubnuoreka [IOK
U3MEHYHBOCTHU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJEAOBAHUS TPU3HAKOB. bubmuotexa [IOK
MoOHOTrHOpHIHOE CKpPEIIUBAHKE https://m.eds00.ru/863e8878
JuruOpunHoe ckpenBaHue. 3akoH bu6mmorexa [IOK

25
HE3aBHCUMOTI'0 HACIICIOBAHUS IPH3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclieZJOBaHUE MTPU3HAKOB.

Jlabopartopnas pa6ota Ne 5 «M3yuenue
26 pesyniTaTI())B MfHorH6pH)1Horo I?Ilq 0.5 bubamorexa LIOK
https://m.edso0.ru/863e8c60
JTUTHOPHUITHOTO CKPEIIMBaHUs y APO30UITBI HA
TOTOBBIX MHKpPOTIPETapaTax»

97 I'eneruka nosna. HacnenoBanue npu3HAKOB, bu6mmorexa [IOK
CLICIUICHHBIX C HIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencTeenHas
U3MEHUYUBOCTb. Ha6opaTopHai1 pabota Ne 6. BuGorexa LIOK

28 Nzyuenne MmoaudpukanmoHHON H3MEHUYNBOCTH, 0.5

IIOCTPOCHHE BapUALIMOHHOIO psifia U
BApUALIMOHHOMN KPUBOII»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e81b6
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HaCJ'IC,Z[CTBCHHaH N3MCHYUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnuoreka [IOK
MyTanuil y 1po30(uIibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIpenaparax»
30 I'eneTnka yenoBeka 1 Bubnmorexa LIOK
https://m.edso0.ru/863e8d78
PesepBHblIil ypok. O60011€HNE 110 TEME
31 «HacnencTBeHHOCTh M N3MEHYHUBOCTD 1
OpPTraHU3MOB»
but6mmoreka [IOK
32 (Cenekiui Kax Hayka H nporece 1 https://m.edsoo0.ru/863e9214
33 Metoabl U JOCTUKEHUS CENIEKIIUH PACTEHUH U 1 bu6nuorexa LIOK
’KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHoorusa Kak orpaciib Ipou3BOJCTBA 1 bubanoreia LIOK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KIIACC

KoanuyecTBo yacos

DJIeKTpPOHHBIE M (poBbIE

Ne Jara
Tema ypoka Kontpoabubie  IpakTHueckue oGpa3oBaTebHbIE
n/n Bcero H3YyYeHM s
padoThbI padoTbI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUeHUS 1 buomorera [IOK
https://m.edsoo.ru/863ea20e
5 Hctopus pa3BUTHS IpEICTaBICHUNA 00 1 bubnnorexa [IOK
9BOJIIOLIUU https://m.edso0.ru/863e9570
3 MuKpo3BOTIOIHS 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
[omynsiust Kak 37IeMEeHTapHas eIUHUIA BUJA U
sBomonnu. Jlaboparopnast pabora Ne 1 bubnmnoreka [JOK
4 1 0.5
«CpaBHeHHE BUJIOB 10 MOP(OIOTHUECKOMY https://m.edso0.ru/863e99c6
KPUTEPUIO»
5 JIBIoKyIIHE CHITHI (DIIeMEHTapHBIE (PaKTOPHI) 1 bubnnorexa [HOK
3BOJIOLUH https://m.edsoo.ru/863e9da4
6 EctectBennslit 0TO0p U ero HopMBI 1 Bubmmorexa LOK
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 5BOMIIONNHI: TIPUCTIOCOOIEHHOCTh
7 OpraHu3MoOB H BU000pa3oBanue. JlabopaTtopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onucanue npucrnocodIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIBHOTIO XapaKTepar»
8 Hanpasnenus u myTu MaKpOIBOIIOIHH 1 bubamorexa LOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMOCTh 3BOJTIOIIUT 1
10 HcTopus sxu3HM Ha 3emiie U METOABI €€ 1
W3Y4YEeHUS



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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butmmoreka [IOK

11 I'unoTte3sl MPOUCXOXKICHUS KU3HU Ha 3eMiie https://m.eds0o.ru/863ea5a6
12 PasButre xu3HM Ha 3eMIie 1o 3paM U IepUogaM bubmorexa LIOK
https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBONIOINH PACTUTEIBLHOTO U
13 XKUBOTHOTO MHpa. [IpakTueckas padora Ne 1 05 bu6muoteka [IOK
«M3yueHne UCKOMaeMbIX OCTATKOB PACTCHUN U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa Bubnmorexa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (AaHTPOTIOTEHE?) Bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JIBrokyme cuitbl ((haKTOphl) aHTPONIOTEHE3a ]r?tI/tIS::I;I/(;;_eeIEIZ(])—})?rI:/S 63ead4d
17 OCHOBHBIE CTaJIUH YBOJIOIUH YeIOBEKa
18 Yenoseueckue packl M IPUPOJHbIE afanTaluu bubnunorexa [OK
4eJI0BeKa https://m.edsoo.ru/863eaea2
19 PesepBHrlit ypok. O600111€HHE TTO TeMe
«BO3HUKHOBEHNE U PAa3BUTHE KU3HU HA 3eMJIIE»
20 OKoJorus Kak HayKa
21 Cpenpl 00uTaHUs U SKOJOTHYECKHUE (PaKTOpbI ﬁgggiﬁtiiﬂﬁls 63eafec
Abuotnueckue pakTopsl. Jlaboparopras paboTa
Ne 3. «Mopdonoruueckre 0cCOOEHHOCTH
22 pacTeHuit Elg)paZSHBIX MeCT OOUTaHH. 0.5 BH6H.HOTeKa Lox
JlaGopatopnas pabora Ne 4. «Brusinue cBeTa Ha itps://m.edsoo.r/863eb10e
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23 bruotnyeckue hakTops bubnnorexa [HOK



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTHKH MOITYJISIIUH.
24 [paktuyeckas padora Ne 2 «IToxcuér 1 05
TUIOTHOCTH MOMYJISIIUI pa3HbIX BUIOB
pacTeHui»
25 Coo0rmiecTBa OpraHu3MoB — OHOIIEHO3 1 ﬁ:tlgi;:éelziicl)lo(.)rﬁl 863eb46a
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHUCTEMBI) 1 bubmmorexa LIOK
https://m.edsoo.ru/863eb46a
21| Drorormeone mpaia. Cootrsa s biorera LIOK
skocHcTen. CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpuponHbIe 3KOCUCTEMBI 1
29 AHTpONOreHHbIE IKOCUCTEMBI 1
30 buocdepa — riobanbHas sxocucTemMa 3eMiu 1 ﬁﬁg:?:eeﬁcﬂorﬁ/s 63ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 bubamorexa LIOK
https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B brochepe 3emin 1
33 Cocy1iecTBOBaHUE MPUPOJIBI U YETOBEYECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/863ebale
34 PezepBHblil ypok. O60011I€HNE TEMBI 1
«Coo01iecTBa 1 3KOJIOTHYECKHE CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI JUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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