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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIPEICIICHUS
OIX0/0B K (DOPMHUPOBAHMIO COJepxkaHUsA YydeOHoro mnpenmera «buonorus» cocraBwiIn:
koHuentyainbable nojgoxenns ®I'OC COO o B3auMooOyCIOBIECHHOCTH IieNieH, ColepiKaHus,
pe3yibTaToB O0y4eHUs U TpeOOBAHUH K YPOBHIO IOJrOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LEeNIX M MPUHIHIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUS O crienupuke OMOJIOrHuH,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPUPOJBI M OOECIIEYCHHUH CYIIECTBOBAHHUS UYEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC ()YHKIIMH MPOTPAMMBI
1o 6MoNIOruy U €€ CTPYKTypa.

[Tporpamma o OGuonoruu AaéT MPEICTaBICHHUE O TENAX, 00 0o0mIeH cTpareruu 00ydeHus,
BOCIIUTaHUsI M Ppa3BUTUS OOy4aroIUXcs cpeacTBaMu ydeOHoro mnpenmera «buomorusy,
orpenenseT 005A3aTENbHOE MPEIMETHOE COJCp)KaHHe, €ro CTPYKTYpPY, paclpeieieHue Io
paszenaM M TeMaM, PEeKOMEHAYEeMYI0 IOCIeN0BAaTENbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 1o OHONOTMHM TakKe YYUTBHIBAIOTCS TpPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUI 00yJYaromuxcs 1mo
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umonorun (10—-11 kiaccel, 0a30BbIil ypOBEHb) peaan30BaH MPHUHIIMII
IPEEeMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIIUICHHMS,
IPEJICTAaBICHUH O 3/J0pOBOM 00pa3e *XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYXKarouleu
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YAENEeHO BHUMAaHME HCIOJIb30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00J€BaHUN  4YeJIOBEKa, MEIUMKO-TEHETHYECKOro  KOHCYJIbTHUPOBAHMUSA,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOrO MOBEACHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YelloOBeKa Ha COCTOSHHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIMMOCTBIO 0OecreueHus! YCIOBUN JUIS pelIeHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJIFHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpas MpPEeAIoiaraet
dopmupoBaHHEe y O0YyYalOIUXCsS CIHOCOOHOCTH ANANTHPOBATbCd K M3MEHEHUSM JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHusi 3aHUMaeT BaxHoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLAHW, CO3MaéT YCIIOBHS JUISA: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
’KM3HH, YKOJIOTMUECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHMs, ColManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEJUICKTYaIbHbIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAI[MOHHBIX HABBIKOB, 3CTETUYECKOM KYJBTYpBl, CIOCOOCTBYET
UHTETpaluy OMOJOTHUECKUX 3HAHUHM C MPEICTaBICHUSAMHU U3 IPYTUX Y4E€OHBIX IMPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpaduu. HazBaHHbIE MON0KEHUS O NTpeIHA3HAYeHUH Y4eOHOT O



npenMera «bUONIOTHS» COCTaBWIIM OCHOBY [UISl OIpPENeNCHHs TOIXOIOB K OTOOpYy |
CTPYKTYPUPOBAHUIO €TO COAEP KAHMUSL, IIPEJICTABICHHOIO B IPOrpaMMe 10 OHMOJIOTHH.

OT160p conepxkanus yueOHoro npenmera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAYMMbIC TSI (POPMUPOBAHMS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYXKalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cHUCTEMEe 3HAHUM
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM ans  (opmupoBaHus
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B TporpaMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHM3aldd W 3BOJIOUMH. B COOTBETCTBMU C 3THM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOIINE COJIepKaTeIbHbIe TUHUM:
«buonorus kak Hayka. MeTo/bl HAYYHOTO To3HaHMs», «KieTka Kak OMOJIOTHYecKass CUCTEMaY,
«Opranu3m kak Ouosoruyeckas cuctemay, «CuctemMa U MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAIBLHOW OpPraHU3allii >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHHUI MCIOIB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JCHCTBHIA B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTtuxenune 1enu u3ydeHus ydeOHoro mpenmera «buomnorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHU O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYYalONMMXCSl MO3HABATEIbHBIX, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISI/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcs oOIe KyabTyphl, (YHKIHOHAIBHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWBATH SIBIICHUSI OKPYXKAIOIIETO MUpa XUBOW MPUPOJBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHne y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMUYECKHX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEIOBEKOM J>KHUBOW MPUPOIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEACHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWM JJIsi TOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKM3HH ISl OIEHKH
MOCJIEACTBUI CBOEH JEATENILHOCTH IO OTHOIIEHUIO K OKpY)Kaloule cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHeE,
ABIIIETCSL 00s3aTENbHBIM Y4€OHBIM MIPEIMETOM, BXOSIIMM B COCTaB IpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAY4YHBIE PEIMETHI.

Jnst m3ydenusi Ononoruy Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero 0Opa3oBaHUs OTBOJAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM W mpaBoMm. Ponb Ouonoruu B
(hOpMUPOBAHUN COBPEMEHHOW Hay4YHOUW KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTo/ b1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, ONMCaHUe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM H HUX pa3HooOpa3ue. YpPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKHU JKU3HW», «YPOBHU OpraHU3allUU KHUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpaIbHBIX BelleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHre 0€TKOB. AMUHOKUCIOTHI — MOHOMEDHI OenkoB. HezameHumbie
U 3aMEHUMBbIE AMUHOKUCIOTHI. AMHMHOKHCJIOTHBI COCTaB. YPOBHH CTPYKTYphl O€ITKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUUHAS CTPYKTypa). XUMUUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamm3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNHCaXapuabl (KpaxMmal, TJHKOTeH, I[eJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuasl, crepouasl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JMIHJIOB KaK
HMCTOYHHUKOB YHEPTUU.

Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aMMOAECUCTBUS HIEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOIIre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosnekyibl [JHK kak renernueckwuii anmapar, cuctema cuHTe3a Oenka.



Tumbl KJIETOK: JyKapHOTHUYeCKass M npokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MpoKapruoTHuecKkor kiaeTku. Knerounas crenka 6akrepuii. CTpoeHHE dYKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJTUKC, UX (PYHKIIHU.
[Tna3maTtudeckas MeMmOpana, e€ cBoiictBa u (QyHkuuu. [luTomnazmMa u e€ OpraHoOUbL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiacTuibl. lIpoucxoxneHne MUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA LEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsTopHslif neHTp kieTku. CTpoeHue aapa: siaepHas 000jJ0uKa, Kapuoruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXKHMBOW MPUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3ykapuoTUYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE IJsi TMPOBEICHUS HAOIIOJICHUMH,
M3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOeHUs KIETOK pPACTCHHH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMM3M. ACCUMUJIAIUS (TJIACTHYECKH OOMeH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Merabonausma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CeroBas u TemMHOBas (Ha3el (orocuHTeza. Peaknum ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepun. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopomHoe okuciaeHHe, WIM  KJIETOYHOE  JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresa. [eHermyeckas unpopmamms u JHK. Peanuzanus
reHeTHYeCKON MH(pOpMaIuu B KJIETKEe. | eHeTHUYeCKHil KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIUAS —
matpuunblii cuaTe3 PHK. Tpaucnsus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Hcropust otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYycoB. bakrepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX M YEJIOBEKA, BhI3bIBaEMbIe BUpycaMu. Bupyc nmmyHozaeduuTa yeaoBeka

(BUY) — Boszoymautens CIIMJla. OOpartHas TpaHCKpHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nutanus», «Mertabonuzm»,  «MUTOXOHAPHSY,
«QHepreTrueckuii oomMen», «Xmoporuact», «Dortocunres», «Ctpoenne JHK», «Ctpoenune u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIINM/la, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1muxi, WiaM KU3HEHHBIM MK KieTkd. Mutepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permukamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuel. LluTonoruueckne OCHOBBI Pa3MHOXKEHHS U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1ojoBoe. Buael Oecrnonoro
Pa3MHOXKEHHUS: JIeJIEHHE HaJIBO€, NTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiios. Craguu wmeios3a. [lporeccsl, mpoucxopasmme Ha craausx meiosza. [loBemenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpouecc 00pa30BaHUs MOJOBBIX KIETOK Yy *KUBOTHBIX. [10os10BBIE *Kene3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHHEe M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWlLIeKJIeTKa) — crepMaroreHe3 U oBoreHe3d. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHUE, TacTpyJsilus,
opranoreses. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pazButue pacrenuil. OHTOreHe3 IIBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH, CTaUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
Oaktepuity, «CTpoeHHE TIOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIM MK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I ameToreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«linexnerka Miekonuramomero», «KapuoknHe3 B KJI€TKax KOpeHIKa JIyKa», MAarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



JlaboparopHass pabora Ne 4. «M3ydeHHE CTPOCHHUsS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. lcropuss pasBUTHUs TeHEeTUKH. Ponb nuronorum u
AMOPHUOJIOTUY B CTAHOBJICHUH I'€HETHKHU. BKIIa pOCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHUE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPHUIIOIIOTUYECKUH, LUTOT€HEeTHYECKUM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HAcIe[AOBaHUS  MPU3HAKOB, ycTaHoBiIeHHble [.  MeHnaenem.
MounorubpunHoe ckperuBanue. 3akoH equHo00pa3us TuOpu1oB repBoro nokoneHus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorel ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JuruOpumHoe  CKpelmMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJCIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBaHUA. AHAIH3UPYIOIIEe CKpEIUBaHUE.
Hcnonp3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno CIEIUICHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble OpraHu3Mbl. HaciienoBaHue MNpPU3HAKOB, CUEIUJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIUPUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuBasd. Hopma peakuuu npusHaka. KonmnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, win reHOTUNIMYecKasi, ”3MEHYHMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOMHATHMBHOM M3MEHUMBOCTH. MyTalliOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MpPUYHHBI MyTaluii. MyTtareHHbsie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunBocty H. Y. BaBunoga.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOIbl TE€HETHUKH YEIOBEKa:
T€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OWOXMMHYECKUN, MOJEKYISIPHO-
reHetuyeckuid. CoBpeMEHHOE ONpe/iesieHHe TEeHOTHUIA: TOJHOIT€HOMHOE CEKBEHHpPOBAHUE,
TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue | TeHepaTuBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUEHUS] TeHETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUECHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuiog.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T€HOBY, «['eHeTudecKkrne KapThl PaCTEHUM, >KMBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmMeHunBOCTHY», «MoaudbukanroHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «'eHeTHKa Tpynm KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.



O6opynoBanue: Mojaenu-ammiukanuu «MoHOTHOpUAHOE CKpemuBaHuey, «HemomaHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Teia), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopHas pabora Ne 6. «3yyeHne MoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyranuid y JApo30oduIbl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHUe CeleKInH U AoMecTukanus. Yuenune H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MacCoBbIi U MHAUBUAYAIbHBI OTOOPHI B CENEKIIMU
pacTeHuid u kuBOTHBIX. OlleHKa dKcTephepa. bIN3KOPOACTBEHHOE CKPEIIMBAHUE — HHOPHUIMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanus U e€ yCHeXu.
HcKkyCCTBEHHBI MYTareHe3 M IOJYyYCHHE MOJUILIOUI0B. J{OCTHIKEHHUS CEJIEKUHMH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITalbl CO3JIaHUS
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxenepusi. KnetouHsbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHE pacTeHU. KIIOHMpOBaHNE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OJKOJOTHYECKHEe M JTUdeckue mnpobiemsl. MO —
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. 1BaHOB.

Tabmumel u cxeMmbl: kapta «L[eHTpBI MPOMCXOXKIEHUS M MHOTO00Opasusi KyJIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UWBanoBay, «llomumnonnus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJISKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTUYecKue padoThbi:

Okckypceusi «OCHOBHBIE METOJbl UM JIOCTHUKEHUSI CEJIEKIIMM PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpUs U €€
MecTO B OMOJI0ruU. BiMsHue 3BOMIOLIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBUAECTEIBCTBA DBOMIONMU. llajleoOHTONIOrMYECKHE: IOCIEAOBATEIABHOCTL IOSBIICHHS
BUJIOB B MMAJICOHTOJIOTUYECKON JIETOIUCH, TepeXxoaHble popMbl. buoreorpaduyeckue: cxoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyUsl 3MOPUOHOB PA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYyJAUMECHTapHBIC OpTraHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukyiye Cuibl HBOJMIOUMM BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypcoB, HeompeAenEHHas H3MEHYUMBOCTh, OOpnr0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkympe cuibl (pakTopbl) 3BOJIONKK BHJIOB B MIpupoje. MyTallMOHHBIN MpoLecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiinoHHble BOJMHBI U JApedd reHoB. M3omsauus u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Boonud. [IpuMepsl npucnocobneHuit
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA00OpA30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. PopMbl SBONIONUH: (PHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHAs,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apoJbIln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otO0p», «MHOrooOpasue copToB pacTeHui», «MHoroo0Opasue Mopos
YKUBOTHBIXY, «[Tomynsiumy, «MyTanuoHHas W3MEHUYUBOCTbHY, «ApoMop(O3bI»,
«munoanantanuny, «OO0mmas nereHepaius», «JBwxymue cuisl sBomtonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapeuna», «boprba 3a cymectBoBanue», «IIpucmnocoO0nIeHHOCTD
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BUIOOOPA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HATPaBIIEHUS IBOIIOLUNY, 00BEMHAST MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpapuyeckas kapra wmupa, KosuieKuus «@PopMbl COXPaHHOCTH HMCKOIAaeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepekpéct XpomMocomy, BIaKHBIE MpemnapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», MuKporpenapat «Jpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH Tela).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HHU Ha 3emuie.

JloHay4dHbIe TIPEICTABICHUS O 3apOXKICHUU KU3HHU. HaydHble THIMOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTeHe3 W TaHCIEePMHUs. XHUMHUUYECKas 3BOJIONMSA. AOHOTEHHBIN CHHTE3
OPTaHMYECKUX  BEIIECTB M3 HEOPTaHWYECKUX. OKCIEPUMEHTAIBLHOE  MOATBEPXKICHUE
XUMUYECKON 3BoJroni. HaganpHbie 3Tansl Ononornyeckoi spostonuu. ['umoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xu3sHum Ha 3emsie mo dpam U nepuomaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPJTOBUKCKHH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KIMMara M IeOJIOTMUECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa)KeHUE 3BOJOLUU. OCHOBHbBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBojironusl 4elnoBeKa. AHTpONOJNOrMs Kak Hayka. Pa3BuThe mpeicTaBieHUN O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antpornoreHe3a. Cxo/CTBa M pa3iandMs 4elloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopel) aHTpomorenesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJuU U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YUeloBeK yMesblid,
UYenosexk npamoxondmuii, YenoBek Heanaepranbckui, YenoBexk pasyMmHblid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOUIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHOU cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kietrka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO 4YeNoBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAHTPOMa, HeaHAepTallblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHUsT KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTiueckast padota Ne 1. «3y4yeHHne HCKOMAEMBIX OCTATKOB PACTEHUH U KUBOTHBHIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojorusi Kak Hayka. 3ajauyd M pa3fenbl AIKOJIOTUHU. MeToAbl 3KOJOTHYECKHX
MCCIJIEOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JylLIHas,  IOYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kiaccudukanmsi skonorudeckux (GakTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIOTeHHBIC. J[elicTBHE IKOIIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qaxkroppl. Buasl OMOTHUECKHMX  B3aMMOJACUCTBHI:  KOHKYpPEHIIMS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaidu3M. 3HaueHHEe OWOTHUYECKHX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMYsiuu. OCHOBHBIE IIOKA3aTelNd IONYJSLUU:
YHCJIEHHOCTh, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpupogusie 3061 3eman», «Cpeasl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHmsmMoB —  OwoneHo3.  CTpyKTypbl — OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
@DyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PpEAYLECHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHUS, pazBuTue. CyKIeccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepuaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa Onochepsl.
Xusoe BemecTBO U ero QGyHkiuu. OcoOeHHOCTH OHMOChephl Kak II00aTbHONW IKOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Orochepe 3eMinn. AHTPONIOTeHHbBIE H3MeHeHus B Onocdepe. ['mobGanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIpaBIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupl u cxembl: «Ilumessie nienny», «buomeHo3: coctaB u CTpyKTypa», «lIpupogHsie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO JECa», «IJKOCUCTEMA XBOMHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHbIe aHTPONOre€HHBIE BO3JAEHCTBUS HA IMPUPOLY»,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasistronas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3G dexTy», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Ouocdepe», «O30HOBBINA 3kpaH Ouocheps», «KpyroBopor yriepona B Ouocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repoapmii
«PactutenpHble  cooOmiectBay, Koutekumu — «buonenos»,  «Bpeautenum — BakHeWIIHX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKIIMM pAcTeHUH M  HKUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPYIIaM oJHOTO BHIa, Kpachas kaura Poccuiickoit
Deneparun, H300pakeHusI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOI'PAMMbLI II0 BUOJIOTHMU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIWMBarOTCA TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeaHEero o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOEHHUS MpenMera «buonorusy BblIeIeHbBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIONIMMHUCS  POCCHHMCKON  Tpa)IaHCKOU
UJCHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHIO, CaMOCTOSITEIIBHOCTH M CaMOOIpEIeICHHIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN pPa3BUTUA
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJICTBOBAaThCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTAaHOBKAMH, TPUCYLHIUMH  CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIMYHE OSKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBIL.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTAaKOTCA B C€AUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMHU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPHUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUA U CIIOCOOCTBYIOT MpoIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCfI MOo3nuun JIMYHOCTHU, MATPpHUOTHU3MA,
YBa)XEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpyJda M CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUsI, OEpeKHOro  OTHOIIEHHWS K  KyJAbTYpHOMY  HAcClI€QUI0O W  TpaJulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS Yy4eOHOTO mpeamera «bHoaorus» JoMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYyYaroUIMXcs pPyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEN
MO3UIMEH JIMYHOCTH, CHCTEMON II€HHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITETFHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/JI BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYHMOHHBIX IIpaB H 06$I3aHHOCTeI>’I, YBAXCHHUEC 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMCHUC YUYUTBIBATH B CBOUX )I@flCTBI/IfIX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KyIbTyPHBIMUA [IEHHOCTSMU U COIUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MHPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘IGGHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJad, YBaXHUTEJIbHOTO OTHOIIEHHS K MHEHHUIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTUIHOCTH, MATPHUOTU3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUK M NaMATHUKAM MPUPOABL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujelHas yoex1€HHOCTh, TOTOBHOCTH K CIIYyEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOT0 MIOBECHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAI[MI0 U IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATUS LIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJULHUSIMH HapOJ0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasi 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJBTYPbI 3A0POBbS W
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHMEe U peau3alys 3710poBOro U 0e30macHoro odpasa *xKHU3HH (370pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HMHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HEMPUATHS BPEAHBIX MNPUBBIUEK (YNOTpPEeOICHUs AJKOTOJ,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM AEATEIbHOCTH TEXHOJIOTMUECKON U COLIMAJIbHOM HAIIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W CaMOCTOSATENbHO  BBIIOJHATH  TaKylO
JESTENILHOCTB;

UHTEpEC K pasinyHbIM cepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO HAa MPOTSKEHUU BCEH
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIecO00pa3Hoe OTHOIEHHE K MPUPOAE KaK UCTOUHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYIbTYphl: NPUOOpPETEHUE OIbITa IJIAaHUPOBAHUS
MTOCTYIKOB M OLIEHKU UX BO3MOXKHBIX IIOCIIECTBUN JIJIs1 OKPYXKAIOIEH CPEbL;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;



CHOCOOHOCTh HMCIIOJIB30BaTh NMPUOOpETaeMble MPHU W3YUYECHUH OMOJIOTUU 3HAHUS U YMEHHS
IPU pEIIEHUU MpoOJieM, CBA3aHHBIX C PAlMOHAJIBHBIM MPUPOIONOIb30BAaHUEM (COOIIIO/ICHHE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEANPHHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM MNpakTHKE, T'OTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKlu M OOLIECTBEHHOW IpPAKTUKH, OCHOBAaHHOI'O Ha JUalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBOW M UNTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOJIeHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue creuuduku OMONOTMU KaK HayKd, OCO3HaHUsA €€ poiau B (POpMUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B IO3HAHUM HPHUPOTHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCreuyeHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pewatb pecypcHble MpoOIeMbl pa3BUTHs YEIOBEUECTBA, TIOMCKA IMyTeH BbIX0Ja U3 II100ATbHBIX
AKOJIOTMYECKUX MPOOJIeM U oOecreueHus epexoia K yCTOHYMBOMY Pa3BUTHUIO, pallMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTHYECKUX 3HAHWM B IEJIAX MOBBILICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTaBHOH YacTH (YHKIHOHAIHHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIS aHajdu3a U OOBSICHEHWs SBJICHUI
OKpPY’KAIOIIer0o MHUpa M MNPOMCXOJAIIMX B HEM H3MEHEHUH, yMeHHe JeiaTb OOOCHOBaHHBbIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJIs pelieHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeSTENIbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO M €CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHHUS y4eOHOro mpeamera «BHOJOTHS» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHST OOyYArOIIUMXCS  MEKIUCHUIUIMHAPHBIC
(MeXTpeMeTHbIe) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITIOJIB3YCMbBIX B €CTCCTBCHHBIX HAayKaX (BCH.[GCTBO, SHEpru-,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHNe, HaOII0eHNe, U3MEpEeHHUe, SKCIEPUMEHT M JpPYrux), YHHBEpCcalbHbIC
ydeOHbIe JCHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), 00CCIICYHBAIOIINC



dbopMupoBaHre (PYHKIHOHAIBHONH TPAaMOTHOCTH W COLMATBHON KOMIETCHIIMH O0YYaroIIUXCS,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeamMeTHble Pe3yJbTaThl OCBOSHHUS IMPOTPAMMEBI CPEIHEro o0IIero o0pa3oBaHM
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aAKTyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHWHM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKA, OOOOIIEHHS), PACKPhIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

ONpEeNeNATh UENN ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTCPHH HX JIOCTHUIKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHUECKUE MOHSITUS JJS OOBsACHCHHS (AKTOB W SIBICHHH KHBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pAaCCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEACTBA JUISl MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEYMUU PAa3HOTO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh ITUIAH PEHICHHs TPOOIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHalbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIEINSM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH PAa0OTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATETHCKON U MPOEKTHOW AESITeTbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCSITCILHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCJE MPU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/Jauyd B 00pa30BaTENbHON NEATETHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelIeHHs, HaXOIUTh apryMEHTBhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AaHAJTM3UPOBATh TMOJNYYCHHBIE B XOJE pEIICHHWs 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN MMOUCK TMEPEHOCa CPEACTB U CIHOCOOOB JEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTHh 3HAHUS B  T[O3HABATEIbHYI0O M  MPAKTUYECKYHD  O0iacTu
KU3HEEATCITLHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIIBUTaTh HOBBIC HJEH, IpEAjiaraTb OpPUTHHAJIbHBIE IMOAXOAbI M PpEUIeHHs, CTAaBUTh
npoOJIeMbl U 33]]a4u, TOMYCKAIOIINE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJOTHYECKUX CIOBApsAX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3WPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT MCHOJIb30BAaHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTAaBICHUS OHOJIOTHYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKHU U JIPYTroe);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KauecTBE CpeAcTBa IpHU paboTe ¢ OHOIOrH4ecKOn
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMANKU, HHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JIUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIyIaraéMoil 3a/Jadyd, YYWUTBIBATH HWHTEPECHl U
COIJIACOBAHHOCTh MO3ULMH IPYTUX YYaCTHUKOB JIMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOAJTbHBIC CpEACTBA OONICHHS, NMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, yMETh CMAr4aTh KOH(PIUKTH U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMU OOILIEHHS U B3aMMOJEHCTBMS, MOHMMATh HaMEpPEHUs
NPYTUX JOACH, TMPOSIBISATh YBAXHUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HWCIOIH30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHONW W MHAMBUIYaIbHOH pabOTHI Ipu
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUH C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEIM COBMECTHOW JEATEIbHOCTH, OPTraHW30BBIBATH W KOOPIMHHPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIGHUBATh Ka4eCTBO CBOETO BKJIAJa M KAKAOI0 YYaCTHHKA KOMaHJIbI B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/UlaraTh HOBBIE MPOEKTHI, OICHWBATh WJEH C TO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETMUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS Ui BBIABICHHA NpoOJIeM M HUX pEIICHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE  CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHIO K KMBOH NPHPOZE, CBOEMY 310POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEILHOCTh, BBIBISTH HMPOOIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33Ja4l B O0Opa30BATENBbHOM JEATENBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH IUIaH PELICHUS MPOOJIEMBbI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacCHIMPATH paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JTMYHBIX IPEINOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBBI B JIESTEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH II03HABATEILHON pepiIeKCHU KaK OCO3HAHHsI COBEPIIAEMbIX JICHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIb30BATh MPUEMBI pedIeKCHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammel COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOECHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHWM, BHUJbI
JeSITebHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHWM B PAa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallMsIX, CBS3aHHbIX ¢ Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI [0 roJjaM 00yueHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOIOIMYECKMX TEPMHHOB M MOHSTUMN: )KHU3Hb, KJIETKA,
opranusM, Meraboiau3sM (0OOMEH BEIIeCTB M  IPEBpAIICHUWE DHEPIruu), TOMEOCTa3
(camoperynsauusi), ypOBHEBas  OpraHU3alMs  KHUBBIX CHUCTEM, CaMOBOCIPOHM3BEACHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas JI0TMa MOJEKyJsipHOi Ouosorun), 3akonsl (I. Mennens, T. Moprana, H. U.



Bagunosa) u yuenus (o neHTpax MHOr0o0oOpasus M MPOUCXOKICHUS KyJIbTYpHbIX pactenuii H. 1.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAyYHOTO TO3HAaHUS B OMOJOTHH: HAOIIOACHUE U OMHCAHUE
KHUBBIX CHCTEM, IpOLIECCOB M SIBIEHUH, OpraHu3alus M [POBEJCHHE OHOJIOrMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLUIECTBEHHBIE NMPHU3HAKM BHPYCOB, KJIETOK IPOKApUOT U 3yKapHoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHUs] SHEPTUM B KIETKE, (OTOCHMHTE3a, MJIACTUYECKOIO M HHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS], PA3MHOXKEHUS, WHIUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATUS IPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM XKHU3HH C LEJIbI0 00ECIeUeHU S
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPY)KAIOIIUX JIIOJIEH, COONIONEHHUSI HOPM
IPaMOTHOTO IOBEJEHHUSI B OKpYXawolleil NpUponHOH cpele, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUN COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTMH JUIsl palliOHAIBHOTO
HIPUPOONOIb30BAHNUS;

YMEHME peIllaTh »JJIEMEHTapHble TI'E€HETHUYECKHE 3aJaud Ha MOHO- M JUTHOpHUIIHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE U IPAaKTHYECKUE pabOThl, COONIOIATh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHBIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), 3STHYECKHE ACHEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CcO3/aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000Ias
OMOJOTHYECKYI0 HMH(POpPMAIMI0 M3 HECKOJbKUX HMCTOYHMKOB, TPaMOTHO HCIOJb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera «buonorus» e 11 kaacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COJIEP)KaHNE OMOJOTHYECKIX TEPMUHOB U MOHSTUN: BUJI, TTOMYJISALIUS,
reHO(OH[, HBOJIOLMS, JABIKYIIME CHIbl ((aKTOpbl) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, OSKOJOTHYECKHe (AKTOPbl, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Ouosnoruueckue teopuu (dBomrounoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxoacraa K. M.
bapa, uepenoBanus rinaBHbIX HampaBieHud u myted sBomonuu A. H. CesepiioBa, yuyeHHUs o
6uocdepe B. U. BepHasickoro), onpenensiTb rpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIaJeTh METOJaMHM HAy4HOrO IO3HaHUS B OMOJIOTMM: HAOJIIOAECHUE U ONMCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB M SIBIICHHM, OpraHM3alus W TMPOBEIACHHE OHOJIOTMYECKOTrO
SKCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPH U 3aKOHOB, YMEHHE JI€IaTh BbIBObI HA OCHOBAaHUHM IIOJIY4YEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUIOB,
HOMYJSALUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOI€OLEHO30B U HIKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOODA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBl, [IEPEHOCA BEIIECTB U MIOTOKA PHEPIUU B SKOCUCTEMAX, aHTPOIIOI'€HHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpPOTa BELIECTB M OHMOr€OXMMHUYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUYECKUX PELLIEHUI B IIOBCEHEBHOM KU3HHU C LENbIO OOECIeueHUs
0€30I1aCHOCTH CBOErO 3J0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIIOJEH, COONIIOJEHUSI HOpPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTH>KEHUH COBPEMEHHOMU 6uosorun L palnKoHaIBLHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEeHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOPHbIE M MpPAKTUUYECKUE paboThl, COOOIAaTh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE KPUTHYECKH OLIEHUBaTb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoW HHGOpMalMM, Hay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHBIE U YCTHbIE COOOILEHHs, 00001as
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie IpaxTieckne (uudpossbie)
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bubnmoreka [JOK
. buostorus kax Hayka 2 05 https://m.edsi.ru/7f4lc292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmorexa [IOK
https://m.edso0.ru/7f41¢c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 FKH3HEAEATENLHOCTS KICTKH 6 https:// m.EdS;}).I’U/ 7f41¢292
5 PazMHOXkeHUE 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE M1 UBMEHUUBOCTD 8 15 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaesioB U TeM udposbnie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IlpakTunyeckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoTsbI pecype
Bbubnuoreka LIOK
1 JsomonpEoRHas GHonoras 9 1 https:// m.edS(IJlo.ru/7f4lcc74
9 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bu6mmoteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mel B OKpyXKaromas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 EH6H_HOTeKa 0K
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KonuyecTBo yacos Mara DJIeKTpOoHHbIe HU(pPOBbIE
H/'n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpa3zoBaTe/IbHbIE
padoTbI padoThbI pecypcbl
bubmuoreka [JOK
1 Buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
2 [TpakTuueckast padorta Ne 1 1 05 bubnunoreka [JOK
«Mcnonp30BaHKUEe PA3TUYHBIX METOIOB ' https://m.edso0.ru/863e6122
IPU U3YYCHUH OUOJIOTHYECKHX 0OBEKTOBY
3 buonoruueckue CUCTEMBbI, MPOIIECCHI U UX 1 bubnnoreka [JOK
U3y4YCHUE https://m.edso0.ru/863e6564
4 XUMHAYECKHUH cOCTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIbHBIC COJIN https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 https://m.eds00.ru/863e6h72
®epMeHTHl — OMOJIOTHYECKHE
6 dlsaemme xarammicoror atmmoons 1 05 ubmorera LIOK
i ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTasas3bl)»
bu6nmoreka [JOK
! YraeBozet. JIHmHAEL . https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hyxnentosbie kucnorsl. AT® . https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3YUEHHUSI KIIETKH. 1 bubnnorexka [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 Knerka xak nemoctHas KuBasg CUCTEMA 1
11 CTpoeHue 3yKapuOoTUYECKOM KIIETKH. 1 0.5 bubnnorexka [JOK



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
https://m.edsoo.ru/863e6e88

JlaGopaTtopHnas padora Ne 2 «3ydyeHue
CTPOCHUS KJIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB U OaKTEpUi 01 MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax u ux
OIHCAHHE»

https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [IOK
12 Obwmer BemecTs wim MeTabommsM https://m.edso0.ru/863e766¢
bubmuorexa [JOK
13 PorocuTes. XemocuHTes https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 Sueprerucciuii oomen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
5 |Sem M gt pura os Buorera LOK
A ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpPELIKA JTyKa Ha TOTOBBIX
MHUKpOITpenaparax»
16 buocunres 6enka. Peakuys MaTpuaHOTO bu6mmoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancsums — duocknres benxa https://m.eds00.ru/863e796e
bu6nmoreka [JOK
18 Hexnerounsie popMbI )KM3HU — BUPYCHI hitps://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 ®opMBbI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
N bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kietok. OmnogorBopenue. JlaboparopHas
21 pabdota Ne 4 «3yueHne CTpoeHuUs 0.5 bubmorexa HOK

MIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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bu6mmoreka [IOK

22 WuauBuyaibHOE Pa3BUTHE OPTaHU3MOB https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubmumoreka [IOK
U3MCHYMBOCTH https://m.eds00.ru/863e86f2

| e ez, BuGorea 10K

' https://m.eds00.ru/863e8878
CKpEIIBaHHE

o5 JurubpuaHoe cKpemmuBaHue. 3aKoH bu6mmoreka [IOK
HE3aBHCUMOI'0 HACJICIOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HacJeI0BaHUE TPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yuenue

26 pe3yabTaTOB MOHOTHOPHIHOTO U 05 bubnnorexa [HOK
JTMTHOPUIHOTO CKPEIIUBAHUS Y ' https://m.edso0.ru/863e8c60
JPp030(hUITBI HA TOTOBBIX
MUKpOIperapaTax»

97 I'enernka nmona. HacnemoBanue bu6mmoreka [IOK
[PHU3HAKOB, CLHEIUIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
W3menunBocth. HenacnenctsenHas
M3MEHYHBOCTH. JIJabopaTopnast pabota No

28 6. M3yuenne MoaupUKalMOHHON 05 bubnuoreka [IOK
U3MEHYHMBOCTH, TOCTPOCHUE ' https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO psiZia U BapUAIIHOHHOM
KPHUBO»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopatopHas pabota Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTanuil y 1po30(uiibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTpenaparax»»

30 ['eneTrka yemoBeka bubmorexa HOK

https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO TEME
31 «HacnencTBeHHOCTh 1 U3MEHUYUBOCTD

OpTraHHu3MOB»



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
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https://m.edsoo.ru/863e8efe
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bu6mmoreka [IOK

32 Cenexups Kak Hayka 1 mpouecc 1 https:/m.eds00.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIICKIITNHI 1 bubmuorexa [JOK
pacTeHH U JKHBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnuorexa [JOK
IPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka K I HAata o0pa3oBaTejbHbIE
HBI aKTHYeCKHe
n/n yp Bcero OHTPOILHBIC | 7P ec H3YYeHUs
padoThI padoThI pecypchl
N bu6mmoreka [IOK
! IBOTIOLKS U METOZEI €8 H3yXIeHHA . https://m.edso0.ru/863ea20e
2 HcTopus pa3BUTHS IPEACTaBICHUNA 00 1 bubmumoreka [IOK
SBOJIIOLUH https://m.edso0.ru/863e9570
3 MuipososmoLHs 1 ﬁggsﬁ?/%réeﬁi?rﬁl%%gcle
[Tomymsimus Kak 31eMeHTapHasi €IUHUIA
4 BUa 1 3BorOIMHK. JlabopaTopHas pabora 1 05 bubnnorexa [HOK
Ne 1 «CpaBHeHME BHJIOB 110 ' https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JBroKymye cuibl (3J€eMEHTapHbIE 1 bubnnorexa [HOK
(akTOPHI) SBOIIOLUN https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas padora 1 05 bubnnoreka [JOK
Ne 2 «Onucanme npucocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusMa u €€ OTHOCHUTEIFHOTO
XapakTepay
bubmuoreka [JOK
8 Hanpasnenus u myTu MaKpOdIBOIIOIHH 1 hitps://m.eds00.ru/863e9cle
9 HeoOpatumocTs 3BoMIONINN 1
10 Ucropwus sxu3nn Ha 3emiie 1 METObI €€ 1
U3YyYEHUS
11 I'mnoressl NPOUCXOKIACHUS KU3HH HA 1 bubnuorexa [IOK

3emiie

https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

bu6mmoreka [IOK

12 nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBHOTO U KUBOTHOTO MHpA.
bu6mmoreka [IOK
13 [TpakTuyeckas padora Ne | <<H3¥quHe 0.5 https://m.eds00.ru/863eashc
MCKOIMAEMbIX OCTaTKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4ecKoro bubnmoreka [JOK
MuUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [IOK
H P https://m.eds00.ru/863eac2c
16 JBwxyme cuibl ((haKTophI) bubnnorexa [HOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBbIE CTa U 3BOJIOLUHU YEJIOBEKA
18 YenoBedeckue pachl U MPUPOHBIE bubnnoreka [JOK
aJlanTanuy 9eroBeKa https://m.edso0.ru/863eaea2
PesepBHEIi ypok. O000IICHHE 1O TEME
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HH HA
3emie»
20 DKOJIOTUs KaK HayKa
21 Cpenpbl 0OUTaHUS U HKOJIOTHYECKHE bubnmnorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbGuotudeckue daxkropsl. JJabopaTtopHas
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PAaCTeHHUI U3 Pa3HBIX MECT 05 bubnuoteka [JOK
obutanusy. JlaboparopHas padota Ne 4. ' https://m.edso0.ru/863eb10e
«BnustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 Bromieciue paxTopet https://m.edso0.ru/863eb348
24 DKOJOTUYECKHIE XapaKTePUCTUKU 05

nonyssinud. [Ipaktrdeckast padorta Ne 2



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

«[ToIcy€T MIOTHOCTH MOMYJIALMN Pa3HbIX
BUJIOB PACTEHUI»

25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 ﬁgg?ﬁ;;i%asggﬁm 63eb46a
26 DKOJIOTUYECKHE CHCTEMBI (3KOCHCTEMBI) 1 ﬁggg:?ﬁ;i%iﬁgﬁm 63eb46a
21 Dxonommuceue mpais, Croticrsa ) ubmotera LIOK
skocucTem. CyKIeccus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpPOINIOTr€HHBIE IKOCUCTEMBI 1
30 buocdepa — rinobanpHas s3KOcHCcTEMA 1 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuoteka [JOK
4eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HUE TEMBbI 1
«Co00111eCTBa U DKOJIOTUMUECKHIE CUCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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