PABOYAS ITPOT'PAMMA
yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

s ooyuarommxes 10—11 kiraccos



HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpamMMbl MO OMOJOTHMHM TEOPETUYECKYI0 OCHOBY JJISI ONpE/AEICHHUs
MOAXO0JI0OB K (OPMHUPOBAHUIO coJepKaHUs ydeOHoro mnpeamera «buonorus» cocraBUiIu:
koHuentyainbHble nojoxenus ®I'OC COO o B3auMooOyCIIOBIEHHOCTH LENeH, COJAepX aHUs,
pe3ynbTaToB 00y4YeHUs M TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIYCKHHMKOB, TOJIOXKEHUS 00
O0IMX LEeNIX U NPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit Denepanuu, a TakKe MOJ0KESHUS O crielupuKe OMOJIOTHH,
e 3HaYeHWU B TO3HAHMU >KUBOM MPHUPOJBI M O0ECHeueHHM CYLIECTBOBaHMS 4YeJIOBEYECKOTO
oOmectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHHSIM, OINPEAETIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbl
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naéT MpeacTaBlICHUE O LENsAX, 00 O0IIel cTpaTeruu 00y4YeHus,
BOCIIUTaHUS M Ppa3BUTUS OOydvaloIIMXcs cpeacTBamMu yuyeOHoro mnpenmera «buonorusy,
onpezenseT o0sA3aTeNbHOE NPEAMETHOE COJIEpPIKaHUE, €ro CTPYKTYpYy, paclpelneieHHue 1o
paszienaM U TeMaM, PEKOMEHAYyeMYIO IMOCIeI0BaTeIbHOCTh M3YUYEHHs yueOHOTro marepuaia c
y4E€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKM 00pa30BaTEILHOrO MpoIlecca,
BO3PACTHBIX 0COOEHHOCTEH 00yYaroLIXCsl.

B nporpamme mno Ouonoruum TakKe YUHUTHIBAIOTCA TpPeOOBAaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (hopMupoBaHUH
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/YUeOHBIX TEUCTBUI 00YUYaOIMUXCS IO
OCBOCHHMIO COJIEPKaHHsI OMOJIOrHYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonoruu (1011 kmaccel, 0a30BbIil ypOBEHb) pEaan30BaH MPUHIIMII
IOPEEMCTBEHHOCTH B HW3y4YeHUM Ouonoruu, Osarogaps dYeMy B HEW MpocMaTpuBaeTcs
HaIpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHUPOBAHHUEM €CTECTBEHHO-HAY4YHOI'O
MHUPOBO33pEHHUS, LIEHHOCTHBIX OpPUEHTALMM  JIMYHOCTH, OSKOJOTMYECKOIO  MBILUICHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeXHbIM OTHOLIEHHUEM K OKpYKarolen
npupoaHoil cpene. IlosTomy Hapsay ¢ M3yyeHHEM OOIIEOMOJIOTMYECKUX TEOPHH, a TaKke
3HAHUN O CTPOEHUH >KMBBIX CUCTEM PA3HOT'0 PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpOIIECCOB B TMpOrpaMMe MO OHMOJIOTUM YJEJIEHO BHUMaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWUW B TIOBCEIHEBHOM >KM3HU JJISl PEIICHUs IPUKIIAJIHbIX 3a/1a4, B TOM YKCIe: TpoUIaKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  4YEJOBEKa, MEAUKO-TEHETHYECKOI0  KOHCYJBTUPOBAHMUSA,
000CHOBaHHUS IKOJIOTUYECKHU 11€JI€CO00pa3HOT0 MOBEJACHUS B OKpYXarollel MpUpOIHON cpele,
aHalu3a BIMAHUS XO3AHCTBEHHOM JEATENBbHOCTH YEJIOBEKAa Ha COCTOSHME MPUPOIHBIX U
UCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMAaHMs K MPUKIAJAHON HAINpPaBIEHHOCTH Y4eOHOTO
npeamera «buoIorus» MpoJUKTOBAaHO HEOOXOIUMOCTBIO OOecreueHHs! YCIOBUN JUIs pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOTHYECKOT0 00pa30BaHusl, KOTOpask MPEeIoiaraet
(dopmupoBaHue y OOy4aroIUXcs CIIOCOOHOCTH aanTUPOBATbCS K W3MEHEHHMSM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUDA.

buonorus Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (popMupoBaHHE Yy OOYUYaIONIMXCS TPEACTABICHUH O HAay4YHOW KapTHHE MHPA,
pacumpsieT 1 0000IaeT 3HaHUs O )KUBOH NpUpoje, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3allii W DHBOJIIOLMH, CO34aéT YCJIOBMS JUIs: IO3HAHUS 3aKOHOB JKHMBOM MPUPOIBI,
(dopmMupoBaHUs (YHKLIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M Oe3omacHoro obpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS], LIEHHOCTHOI'O OTHOILIEHHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 33124 CPEJAHEro oomero o0pa3oBaHus, connanu3anuu odydatonmxcs. M3yuenue
6uosiorun o0ecrieunBaet YCIIOBHS s (dopmupoBaHus UHTEJUICKTYaJIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPHI, CIIOCOOCTBYET
UHTErpay OMOJOIMYECKUX 3HAHUHM C MPEeJICTaBICHUSAMM U3 IPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TIOJ0XKEHUS O TPETHA3HAYCHUH Y4eOHOTO



npeamera «buonmorus» COCTaBUIM OCHOBY Ul OIpEIENIeHUs IMOJIXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO CO/IEPIKAHUS, IPEJICTABICHHOTO B IpOrpaMMe Mo OHOIOTHH.

OT10op conepxanus yueOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUHI KyJIbTYPOCOOOPA3HOIO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIHECcs TOJIKHBI
OCBOMUTbH 3HAHMA M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUs OOIIEH KyJIbTYphl, ONpeAesSIonne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolled MNPUPOAHON cpene, BOCTpeOOBaHHBIE B
MIOBCEHEBHOM JKM3HU U NpPaKTU4ecKol aesrenbHocTH. Ocoboe MecTo B 3TOH cucTtemMe 3HaHUN
3aHMMAIOT 3JIEMEHTBl COJEP)KAHUSA, KOTOpble CIIy>)KaT OCHOBOM Juis  (OpMHUpPOBaHUS
IPEJICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMX JTUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3alUKA OMOJIOTHYeCKOro 00pa3oBaHusl.

CrpykTypupoBaHHE COJepXkKaHUs Y4yeOHOro MaTepuaysa B NporpaMMe IO OHOJIOTUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENbHBIX OCOOEHHOCTSIX
KUBOM NpUpOIBI, O €€ ypPOBHEBOM OpraHM3alMd U HBOJIOLMHU. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoro npeamera «buonorus» BblienaeHbl CAEAYIOLUUE COAEpKATEeIbHbIE JIMHUU:
«buonorus kak Hayka. MeToJpl HAYYHOTO MO3HaHUA», «KieTka Kak OMoJIornyeckas CUCTEMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema ¥ MHOroodpasue OpraHMuecKoro Mupay,
«OBOJIIOLINS KUBOM NPUPOABI», « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTIY.

Henp uzyuenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypoBHE — OBJIAJICHHE
00yYaromMUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM KHUBBIX CHUCTEM
pa3HoOro paHra u nNpuoOpeTeHrne YMEHHU UCII0JIb30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX JICUCTBUH B
OTHOILICHUU OOBEKTOB )KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX IPOOIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsi peLIeHUEeM CIeIyIOIINX 3a/1a4:

OCBOEHHE OOyYaroIIMMUCA CHCTEMbl 3HAHUHW O OHOJOTMYECKHX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUJax, CIyXallMX OCHOBOH Ui (hOPMHUpPOBAHMS
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOEHUHU, MHOI000pa3sMM M OCOOEHHOCTSAX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4yaromIMXCs MO3HABATENbHBIX, MHTEJJIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJIS/I0B,
UAEH U IOJIX0J0B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumeil KyJabTypbl, (QYHKIMOHAJIBHONH TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLEHHMBAThH SBJICHHS OKPY’KAIOIIEro MUpPA >KUBOW NMPHPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJTYUYEHHBIX NPU U3yUYE€HUU OUOJIOTHH;

¢dopmupoBaHue y OOy4arolUXcs YMEHMH MJUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHX
3HAHUW B TPAKTUYECKOW MAESITENbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH 1 arpoOMOTEXHOIOTHiA;

BOCIUTAaHWE YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
HE0O0XOIMMOCTH OEpPEKHOTO OTHOILICHUS K HEeH, COOMIOIEHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOrMYECKHUX UCCIIECIOBAHNM;

OCO3HaHME LEHHOCTH OMOJOrMYECKMX 3HAHUM JUIsl MOBBILICHUS YPOBHS 3KOJIOTMYECKOMH
KYJbTYpBbI, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHHUE MPHOOPETEHHBIX 3HAHUN UM yMEHUH B MOBCEJHEBHOW JKU3HU U1 OLECHKHU
IOCIIEACTBUM CBOEH JIEATENbHOCTH 10 OTHOILEHHUIO K OKpYXaroulell cpene, COOCTBEHHOMY
3]10pOBbI0, 000CHOBaHME U COOIIOACHNE Mep NMPOPUIAKTUKH 3a00J€BaHUH.

B cucreme cpeanero obuero oopasosanus «buonorusy», usyyaemas Ha 6a30BOM ypOBHE,
SBIISICTCS. O0s3aTENbHBIM YUEOHBIM HPEIMETOM, BXOJSAIIMM B COCTaB IPEIMETHOM 00sacTH
«EcTecTBeHHO-HayUHBbIE ITPEIMETHI.

Jlis u3yyeHus 6MoJIOTMU Ha 6a30BOM YpOBHE CpeqHEro olIiero o0pa3oBaHUsl OTBOAUTCS
68 gacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorust xak Hayka. CBsizb OMOJIOTMH C OOLIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HayKamu, ¢uiocodueit, 3THKOH, 3CTeTuKo W mpaBoMm. Ponp Ouojoruu B
(hopMHUpOBaHUM COBPEMEHHOI HayYHON KapTHHBI MHUpa. Cuctema OMOJIOTUYECKUX HayK.

MeToab! MO3HaHUSA KUBOM pUpOAb! (HaOII0AeHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEepEeHHe,
KiaccuuKalys, MoJIeIMpoBaHue, CTaTUCTHYECKass 00paboTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon nu @. Kpuxk.

Tabnuue! u cxembl: «MeTObl TO3HAHUS KUBOU IPUPOABIY.

JlaGopaTtopHble U NpaKkTH4YecKue padoThi:

[Ipaktuyeckass pabora Ne 1. «Mcnonbp3oBaHue pa3iIUYHBIX METONOB MpPU H3YYCHUU
OHOJIOTrMYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3aIHA.

Kusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydyeHus Ouosnoruu. OTIUYHME >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPOJIBI.

CgoiicTBa OWocucTeM ¥ HUX pa3HooOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIM,  KJIIETOYHbIM,  TKAaHEBbIM, OpPraHU3MEHHBIM,  MOIYJIALUOHHO-BUI0BOM,
9KOCUCTEMHBIHN (OMOreoleHOTHYECKHIT), OMOoChepHbI.

Jdemoncrpanum:

Tabmuupl 1 cxembl: «OCHOBHbIE NPU3HAKU KU3HUY», «YPOBHU OpraHU3alMU >KUBOU
IPUPOIBIY.

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHYECKUH  COCTaB  KIIETKH. XHAMHUYECKHE  DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMM BOJBl W MUHEPAJIbHBIX BellecTB B kieTke. [lopnepikaHue OCMOTHYECKOIO
Oananca.

Benku. CoctaB u crpoeHue 6eIKoB. AMHUHOKHCIOTH — MOHOMEpHI OenkoB. HesameHnmbie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBOH
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAsl CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorndeckue GpyHkun 6EIKOB.

®epMeHThl — Ouosornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas  crneumuduuHocth. Kodepmentsl. Burtammubl.  Otiauuus  gepMmMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYraeBoabl: MOHOCaXapH bl (TII0K03a, pubo3a U J1e30Kcupud03a), Aucaxapuibl (caxaposa,
JaKTO3a) M IoJMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJIoao3a). buomorndyeckue QyHKunu
YTJIIEBOJIOB.

Jlumuapl:  Tpuraunepunasl, ¢Gochomununel, crepounasl. [unpoduinbHO-rHIPOGOOHBIE
cBoiicTBa. buonornueckue Gpynkunu aunuaoB. CpaBHEHUE YTIIIEBOAOB, OEJIKOB M JIUIHIOB Kak
MCTOYHUKOB SHEPIHH.

Hyxkneunnossie kucnotsl: JIHK nu PHK. Hykneotuasl — MOHOMEpHI HYKJIIEMHOBBIX KUCJIOT.
Crpoenne u ¢ynkumu JHK. Crpoenne m ¢ynkunun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIUY.

[uronoruss — Hayka o kierke. Kiierounas teopus — npumep B3aMMOJECHCTBHS UICH U
(akTOB B HAYYHOM MO3HAHUH. METO/1bl U3y4YEHUS KIIETKH.

Knerka kak nenocTHas xwuBas cucreMa. OOIIne MpU3HAKU KJIETOK: 3aMKHYTasl Hapy)KHast
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oeka.



Tumbl KIETOK: JyKapHOTHUECKass M mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHne 3yKapuOTHUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIbHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIHUKC, UX (QYHKIUH.
[Ina3matuueckas memOpaHa, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ OpraHoOWbI.
OnnomemOpannbie opraouibl kietku: DIIC, anmapat [N'onbmxu, muzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHApPUH, MiacTuiabl. IIponcxoxaeHne MUTOXOHAPUM U IUIACTHA.
Bunet mnactun. HememOpanHble opraHouIbl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKU. DyHKIINN OpraHOMAOB KIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: saepHas o0ojouKa, Kaproruiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BENIECTB B KIIETKE.

Jdemoncrpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. lneinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Muarpammsl:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXKHMBOM  IPUPOAEY,
«Pacnipenenenne XuMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupl u cxemsl: «llepuonuueckas Tabauna XUMHUYECKHUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJBI, «brocunTes Genka», «CTpoeHue Moinexyisl Oenka», «CtpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3yKapruOTHYECKON
KIeTKn», «CTpoeHne XUBOTHOM KiIEeTKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIeTKN», « CTpoeHUE Apa KIETKN», «YTIEBOJbDY, «JIMIuabI».

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, 0O0OpyIOBaHME JJs IPOBEJECHHUS HAOIIOJCHUI,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpakTHYecKHe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaluTHUYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHMe CTpOEHHs KIETOK pPACTEHHH, *XMBOTHBIX MU
OaxTepuii 0] MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U X OMHCAHUEY.

Tema 4. 7Ku3HeaeATeIbHOCTD KICTKH.

OOmen BemecTB, Wik MeTabomu3M. AccuMmwanus (IMJIaCTUYECKUH OOMEH) |
JTUCCUMMIIALIUS (SHEpreTHYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Ponb
3aKOHOB COXPAHEHHUS BEILECTB U SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOHBIA U reTepoTpodHbid. Ponb gepMenToB B 0OMeHe
BELIECTB U MIPEBPALEHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass Hasbl (orocuHTe3a. Peakuuu ¢doTtocuHTesa.
DddexTuBHOCTh hoTOCHHTE3a. 3HAUYEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. Biusiaue ycnoBuid
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocHuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepHUU. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emie.

OHepreTndyecknii oOMeH B  KJeTKe. PacimieruieHue  BEIIeCTB, BBLICICHHE U
aKKyMYJIMpPOBAaHUE SHEPTUU B KJIETKE. DTalbl SHEPreTuueckoro oomMena. I nukonus. bpoxenue n
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHUCIUTEIbHOE
tdbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckas unpopmamus u JHK. Peanuzauus
reHeTU4ecKoil nHpopmanuu B KieTke. ['eHeTHueckuil KoJ M ero cBoWcTBa. TpaHCKpHUILUSA —
matpuunblid cuHTe3 PHK. Tpancismus — 6uocunres 6enka. Dtanbl Tpancusiuud. Kogupoanue
aMUHOKHCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. HMcropust otkpeitus BupycoB (. U.
MBaHoBckuit). OcOOEHHOCTH CTPOEHUS U KM3HEHHOr0 1IMKJIA BUpycoB. bakrepuodaru. bonesnn



pacTeHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaEMbIC BUpYycaMu. Bupyc uMmmyHoaeunura dyenoBexa

(BUY) — Bozoymurenr CIIMJla. OOpaTHasi TpaHCKPHUIIIKSA, peBEepTaza M HHTETpasa.
[Mpodunaktrka pacnpocTpaHEeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konpuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuuprt w  cxembl: «Tunel  muradusy, «Metabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuit oomen», «Xmopormiact», «Dotocunres», «Ctpoenne IHK», «Crpoenue u
¢yHkumoHupoBaHnue reHa», «CuHte3 Oenka», «l'eHermueckuit  kom», «Bupyce,
«baktepnodarn», «Ctpoenune wu xku3HeHHbId 1Mk Bupyca CIIMla, Oakrepuodaray,
«Pemmukanms [JHK».

Ob6opynoBanue: monenu-anminkanuu «Yasoenue JJHK u tpanckpunims», «brnocunres
6enka», «CTpoeHue KIETKN», Mojieb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1uki, WiaM >KU3HEHHBIM nukin kinetku. Wurtepdaza u mutos. [Ipoueccsl,
npotekaromue B uHTepdasze. Pemmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUI. JMIUTOMAHBIA W TaIUIOMAHBIA XPOMOCOMHBIC
HaOopel. XpomaTuel. LluTtomornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muro3. Cragum muto3a. I[lpouecchbl, mpoucxonsdiiue Ha pas3HbIX
CTaIuIX MUTO3a. BHonornaeckuii CMBICII MHTO3a.

[Iporpammupyemasi rubesb KJIETKH — aronTo3.

@®opmbl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U 1ojioBoe. Buapl  Oecnosioro
pPasMHOXKEHUS: JEJICHUE HaJBOE, IMOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUU.

[TosoBoe pa3zMHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun Menosa. Ilponeccsl, npoucxopsimue Ha craausax Mmeiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI M 3HAYEHUE MEN03a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKeTe3blI:
CEMEHHHUKHU M sIMYHUKH. OOpa3oBaHME U Pa3BUTHE IOJIOBBIX KIETOK — raMeT (CIepMaTo30M],
AHLEeKIeTka) — crepmartoreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOCHMs SAHIEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WnpuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBFHOTO PAa3BUTHA Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHWE, TaCTPYJISAIHS,
opranoreses. [loctamMOproHanbHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: MPAMOE,
HerpsiMoe (JTMYrHOYHOE). BrusHMe cpensl Ha pa3BUTHE OPTaHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IBETKOBOTO PaCTEHUs: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHS.

JdemoHcTpaumuu:

TaGnuuel u cxembl: «@OpMbI pa3MHOKEHUST OPTaHU3MOBY, «JIBOIIHOE OIIOIOTBOpEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHUN», «JleleHne KIEeTKH
Oakrepuii», «CTpoeHUe MOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIH LUK,
«Permmukanua JIHK», «Mwuto3», «Menos», «IIpsamoe u HenpsiMmoe pa3Butue», «l'ameroreses y
MJIEKOTIUTAIOIIUX U 4eJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuUKpornpenaparbl «CrepMaro30uibl MIIEKONUTAIOLIETO,
«Snneknerka Miekonuramoomero», «KapuokuHe3 B KIETKaX KOpPEIIKa JIyKa», MarHUTHas
MoJienb-amInKanus «/Jlenenue kierkn», moaens JJHK, Mogens meradazHoit XpOMOCOMBI.

JlaGopaTtopHble U NpaKTH4YecKHe padoThi:

Jlaboparopnas pabora Ne 3. «HabmoieHue MuTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».



Jlaboparopnass pabota Ne 4. «l3ydeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTh OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcrtopus pa3BUTHUS TEeHETHUKH. Poiib LMTOJIOTMM U
SMOPHUOIIOTUY B CTAHOBJICHUH T'€HETUKU. BKi1am poccHiCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHEeTUKH. MeToapl TEeHETHKH (THOPUAOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJICKYJIISIPHO-
reHeTuueckuii). OCHOBHbBIE TeHETHUECKUE MOHATHUS. [ eHeTHdYecKasi CHMBOJIMKA, UCTIONb3yeMasi B
CXEMax CKpEeIIBaHHII.

3aKOHOMEPHOCTU  HAclIeAOBaHUs  MPU3HAKOB, YycTaHoBiIeHHble [.  Mennenewm.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO00pa3us THOPUAOB MEepBOTO MokoJieHus. [Ipasuno
JOMUHUPOBaHMUS. 3aKOH paculeluieHus npu3HakoB. ['munote3a uyucTtoThl ramer. [lomHoe u
HEMOJIHOE TOMUHHPOBAHUE.

JlurubpugHoe  CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACTENIOBAaHUS  IPU3HAKOB.
[{uTtoreHeTH4YECKNE OCHOBBI IUTHOPUIHOTO CKpEUIMBAaHMS. AHAIU3UPYIOIIEE CKPEIIMBAHHE.
Hcnonb30BaHne aHATM3UPYIOMIETO CKPEUTUBAHUS TSl ONIPEICTICHHUS TeHOTHUIIa OCOOH.

CuemnnieHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana no cCHEIIEHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuerieHns: TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKne KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpeaeieHue Moia. AyTOCOMbI U MOJOBBIE XPOMOCOMBI.
I'omorameTHble W rereporaMeTHble OpraHu3Mbl. HaciemoBaHue NpPHU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

HN3MeHunBOCTh. BHIbl N3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBeHHas. Poib cpenbl
B HCHACIIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKANMOHHOW H3MEHYUBOCTH.
Bapuanvonsslil psn u BapuanmoHHas kpusas. Hopma peakuun npusnaka. KosnnuecTBeHHbIE U
KauyeCTBEHHbBIC IPU3HAKU M UX HOpMa peakuuu. CBoicTBa MOIUUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBennas, wim reHOTUNIMYECKAs, N3MEHUNBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 W TMOJIOBOM TpoOIEeCC — OCHOBA KOMOMHATUBHOW W3MEHUYMBOCTH. MyTalllOHHAs
u3MeHUYMBOCTh. Kiaccuukaims wmyTtanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIC. YacTtoTa u
NpPUYUHBI MyTauil. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSI0B B HACIIEJICTBEHHOMN
m3menurnBocty H. Y. BaBumnosa.

BHesnepHas HacaeACTBEHHOCTh U NU3MEHUYHUBOCT.

I'enetnka uenoBeka. Kapuorum denoBeka. OCHOBHBIE METOJIBI TEHETHKH YEJIOBEKA!
TreHealloTUYeCKUul, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHUI, MOIEKYISIPHO-
reHetudeckuii. CoOBpeMEHHOE OIpe/AeNieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUITUPOBaHue, B ToM uucie ¢ nomouipio I1I[P-ananuza. HacnenctBenHbie 3a0oneBaHust
YelloBeKa: TeHHble Ooyie3HW, OOJIE3HM C  HACIEACTBCHHOW IPEAPacIoiOoKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHIB 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(DHUIAKTUKHA U JICYCHUS TEHETHICCKIX
Oone3neil. MeauKo-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHUKU B
MPEeIOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIeBaHU YeTIOBEKa.

JlemoHcTpamum:

[optpetsr: I'. Menpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBumos.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 UTOTSHETHYECKasi OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro UIUTOTeHETUYeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurubpunHoe ckpenuBanue», «luToIOTHMYECKHE OCHOBBI JAWTHOPUIHOTO CKPEIIHBAHHS,
«Meio3», «B3auMoeiCcTBrE alIeNbHBIX T€HOBY», «['eHeTnueckrne KapThl paCTeHUH, JKUBOTHBIX
U 4denoBeka», «l'eHeTuka mosna», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUICHHOTO C TIOJIOMY,
«Kapuotunsl uyenoBeka M IKMBOTHBIX», «Bunubl wuaMenunBoctn», «Monauduxaontas
U3MEeHUYMBOCTHY, «HacnenoBanue pesyc-pakrtopay», «['eHeTnka rpymnmn kpoBu», «MyTanmoHHas
U3MEHUYHMBOCTBY.



Ob6opynoBanue: Mozaenu-anuikanun «MoHorubpuaHoe ckpeuBanue», «HemnomaHoe
JOMUHUpOBaHUE», «JuruOpuaHoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKponpenapat «po3oduna» (Hopma, myTarmu GOpMbl KpbUILEB M OKpackH Teja), repbapuit
«I"0opox moceBHOW».

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pabota Ne 5. «3y4ueHue pe3ynbTaToB MOHOTHUOPUIAHOTO U JTUTHOPUTHOTO
CKpELIMBAaHUA y Jp030(HIIbl HAa TOTOBBIX MUKpOIpENnapaTaxy.

JlabGopaTtopnas pabota Ne 6. «3yuenne MoaupuKaMOHHON U3MEHUYUBOCTH, TTIOCTPOEHHUE
BapHaLlMOHHOTO psifia U BapUallMOHHON KPUBOIY.

Jlabopatopnas pabora No 7. «Anamu3 wMytamwii y Apo30(HibI Ha TOTOBBIX
MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuus opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U Tporiecc. 3apokKIeHHe CEeNeKInu U AoMecTukanusa. Yuenune H. H.
BaBunoBa 0 LEHTpax NPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsl
MPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COopT, MOpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUAYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoicTBEHHOE CKpelBaHe — MHOPHUANHT.
Uucras nuHus. CkpemMBaHue YUCTBIX JHMHUH. [erepo3uc, wunum rubpuaHas —cuia.
HepoactBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpummsanuss U e€ yCHEeXH.
HckyccTBeHHBIM MyTareHe3 M IOJY4YEHUE NOJUIUIONAOB. JIOCTHMKEHMS CEJIEKLMM pPACTEHM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak orpaciib IPOM3BOACTBA. ['€HHas HHXKEHEpUs. OTanbl CO3AAHUSA
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Kiierounas wunxkenepus. Kiierounsie
KyJbTYpbl. MUKPOKJIOHAJIBbHOE Pa3MHOKEHUE pacTeHUi. KiioHMpoBaHUE BBICOKOIPOYKTUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OPIraHMW3MOB. OKOJOTMYEeCKHEe M 3Tudeckue npodisemel. MO —
TeHETUYECKU MOAU(PUIINPOBAHHBIE OPraHU3MBbI.

JemoHcTpanmu:

[optpetsr: H. K. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHOB.

Tabmuipsl u cxembl: kKapta «LleHTpbl NpPOMCXOXKIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoasl JOMalIHUX JKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnal€HHas
rubpunmsamusy», «Paborer akagemuka M. @. HWanoBay, «l[lomumiongus», «OOBEKTHI
O6uotexHonorun», «Kiaerounsle KylabTyphl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U HEpeHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MYJSDKH IUIOJOB U KOPHEIUIOAOB JTUKUX (OPM U KYJIbTYpHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035CTBEHHbIE PACTEHUS.

JlabopaTopHble 1 NpaKTHYeCKHE PadOThI:

Okckypeusi « OCHOBHBIE METO/ABI U JIOCTHIKEHHUS CEJEKLUMU PAaCTeHMH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIH YYacTOK, B TEMJIMYHOE
X035UCTBO, JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHAS 0MOJIOTHSI.

[IpeanochlIkKu BO3HMKHOBEHHUS JBOJIIOIMOHHOW TEOPUHU. DBONIOIMOHHAS TEOpUS W €
MecTO B Orosoruu. BinsHue 3BOIOLMOHHON TEOPUH HA pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CBHOETENBCTBA DBOMIOLMHU. IlaJeOHTONIOTHYECKHE: ITIOCIEI0BATEIbHOCTD ITOSBICHHS
BUJIOB B IMAJICOHTOJIOTUYECKOM JICTOIMCH, IepeXxoaHble popMbl. broreorpadudaeckue: cXoacTBO
U paziuuue payH u Giop MaTEpUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA W Pa3IUYUs SMOPHOHOB PA3HBIX BUIOB IO3BOHOYHBIX.
CpaBHHTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYJAUMEHTAPHBIC OPIaHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MyTeH y BCEX OpraHU3MOB.

OpomtonmonHass teopus Y. JlapBuna. Ilpeamnocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBuokyliye Cuiibl 3BOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas H3MEHUYHMBOCTh, Oopn0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposontorus. [Tonmynsnus Kak eTuHUIA BUIa U BOJIOLUH.

JBwxymue cuibl ((hakTophl) SBOJIOLUN BUAOB B MpHUpojae. MyTallMOHHBIN mpolecc U
KOMOMHAaTHBHAsE W3MEHUYMBOCTh. [lomymnsiuoHHble BOJHBI M Jpeid reHoB. Mzomsuus u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBisitoluii gaxtop 3Boiounu. DopMbl €CTECTBEHHOIO
otOopa.

[IpucnocoOaeHHOCTh OPTaHU3MOB KaK pe3ysbTaT 3Boitonuu. [Ipumepsl mpucnocoOiaeHui
y Opranu3mMoB. ApoMop(h03bl U UIN0AAANITALUH.

Bun u BupmooOpasoBanue. Kputepuum Buaa. OcHoOBHbIE (OpPMBI BHUI000pPa30BAHUSA:
reorpagpuueckoe, IKOJIOrHIECKOE.

MakposBomtonus. @opMbl 3BOTIONUU: (UIETUYECKas, [UBEPreHTHAas, KOHBEPreHTHas,
napaniensHas. HeoOpatuMocTh 3BOMIOLNY.

[IpoucxoxaeHne  OT  HECNECIHAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas paualus.
JdemoHcTpaumnu:

Ioprpersr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkens, @. Mromep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3BuTue opraHmueckoro mupa Ha 3emiie», «3apOoabIlu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «PopMbl OOprObI 3a CYIIECTBOBAaHHUEY,
«EctectBeHHbIlt  0TOOP», «MHOroo0pasue copToB pacTeHuil», «MHoroobpasue Mopox
KUBOTHBIXY, «JTonmynsauumny, «MyTaruonHas M3MEHYUBOCTDY, «ApomMopdo3bD»,
«Mmnoananranuny», «OOmas nereHepauus», «JBIKylme cuiibl 3Boironun», «Kapra-cxema
mapuipyta mnytemectBus Y. [lapsuna», «bopbba 3a cymectBoBanue», «lIpucnocodieHHOCTH
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJO0OPA30BAHUEY.

OO6opynoBaHue: KOJUICKITUS HACCKOMBIX C Pa3JIMYHBIMU THUIIAMH OKPACKH, HAOOP TUTIO/IOB U
ceMsiH, KoJutekuus «lIpumepsl 3alUTHBIX TPUCTIOCOOTIEHUH Y KUBOTHBIX», MOJENb « OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoeKuus «@PopMBl COXPAaHHOCTH MCKONAeMbIX
KUBOTHBIX U pacTeHMiD», Mozaenp anmiukanusa «llepekpéct xpomocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/lpozoduna» (Hopma,
MyTaluu (OpMbI KPbUIBEB U OKPACKH TEJIA).

JlabopaTopHble U NpaKTH4YecKHe padoThi:

JlaboparopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUUECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmucaHue NpPUCHOCOONIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHay4uHble IPEJCTaBICHUS O 3apOXKACHUU KHU3HU. HaydHble runore3bl BOSHUKHOBEHHUS
KHU3HM Ha 3emiie: abUOreHe3 W MaHcHepMus. XUMHUYECKas 3BOJIOLUSA. AOGHOTCHHBIH CHHTE3
OpraHMYECKHUX  BEIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKICHUE
XUMHYecKol 3Bosonuu. HavaneHble sTansl 6uosnorndyeckoit ssomonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. IlepBble KIeTKU U uX
sBosto1sl. POPMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.



PasButne xu3sHu Ha 3emsie nmo 3pam u nepuogam. Kartapxeil. Apxeiickas Hu
npotepo3oiickas 3pel. [lameos3oiickast spa u €€ mepuoabl: KeMOPUHCKHM, OpPIOBUKCKHMA,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

KaiiHo3o¥ickas apa u €€ nepuo/pl: ajgeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuka KJIMMaTa M Treojlorndeckux ImpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMH
pPacTUTENILHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHd M KUBOTHBIX. llosiBieHue,
paciBeT ¥ BHIMUPAHUE TPYMI )KUBBIX OPTraHU3MOB.

Cucrema opraHMuecKoOro Mupa Kak OTpa)K€HUE 3BOJIOLUU. OCHOBHBIE CUCTEMATHUYECKUE
TpyIIbl OPTaHU3MOB.

OBonronus 4enoBeka. AHTpPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
MIPOUCXOXACHUN YeloBeKa. MeToibl u3yueHus aHtpornorenesa. CXo[cTBa U pa3inyusl 4esloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymme cuibl  (paxTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHUYHMBOCTh H
ecTecTBEeHHbII 0TOOp. OOIIecTBEHHBIN 00pa3 KHU3HHU, U3TOTOBJIEHUE OPYIUil TPya, MBILIUICHHE,
peyb.

OcHOBHBIE CTaJuU M BETBU DBOJIIOLMU YEJIOBEKA: ABCTPAJIONUTEKH, YeIOBEK yMEIbIi,
UYenosek mnpsamoxoasamuii, YenoBek HeaHaepTaibckuii, YenoBek pasymubld. Haxonku
HCKOIIAeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAaHUS, 00JaCTh pacHpoOCTpaHEHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckre pacbl. OCHOBHBIE OONBIINE pachl: €BpONeouaHas (€Bpa3uiickas), HErpo-
aBcTpajioujiHas  (PKBaTOpHaJIbHAs), MOHTOJOWMJHAs  (a3MaTCKO-aMepuKaHckas). YepTsl
OpUCHIOCOOTIEHHOCTH TNPEACTaBUTENCH UEeIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMSL.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

Jdemoncrpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

TaGnuuel u cxemsl: «Bo3HukHOBeHHe COJIHEUHON cucTeMbl», «Pa3BuTHE OpraHUYecKOro
mupa», «PacturenpHas kneTka», <« KuBoTHas kneTtka», «lIpokapuoTnueckas KieTKay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBeKa M 4YeJIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTHYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moaw», «lpeBHue mogm», «llepsbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckue pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenue denoBeka» (OIOCTBI  aBCTPATOMHUTEKA,
NUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CJIENKHA WIH U300pakKeHHUs] KAMEHHBIX OpyIuil
NEePBOOBITHOTO YeloBeKa (KaMHHU-YOMNIEphl, pyOuia, ckpedia), TeoXpoHOJIorHueckasl Tadiuua,
Kosuiek1us «®opMbl COXPaHHOCTH UCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI.

JlabopaTopHble 1 NpaKTHYeCKHE PadOThI:

[Ipaktrueckas padora Ne 1. «M3yueHue uckomaeMblx OCTaTKOB PACTEHUN U )KUBOTHBIX B
KOJUIEKLIASAX).

DKcKypeusi «DBOJIOLUS OPraHU4YEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WM
KpaeBeIUeCKU My3€il).

Tema 3. Opranu3msl 4 OKpYy:Kamoas cpeaa.

OKojorusi Kak Hayka. 3ajaud M pasfelibl dKOJOTMH. MeToabl JKOJOTMYEeCKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHUS ~ OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3JyIIHAas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Okonorundeckue (axropsl. Kiaccudukanus skonorudeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTophpl:  CBET, TeMIepaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocobneHns OpraHu3MoB K JIEHCTBHIO aOMOTHYECKUX (haKTOpOB. bruomorndeckne puTMel.



buotnueckne  Qakroppl. Buasl OMOTHMYECKMX  B3aUMOJEHCTBHMHA:  KOHKYPEHIIMSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusM, koomnepanus, MyTyaJiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHHMYECTBO). AMEHCaIM3M, HEUTpaau3M. 3HaueHHE OMOTHYECKUX
B3aMMOJEHCTBHI JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyssuu. OCHOBHBIE IIOKA3aTeId MOMYJIALHUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUrpauusd. JuHamuka
YHMCJIEHHOCTHU NOMYJISIIMY U €€ peryssanusl.

JdemoHcTpaumnu:

Ioptpetsi: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuis! u cxemsl: kapta «IIpupoansie 3086 3emin», «Cpenbl 0OUTaHHUS OPTraHU3MOBY,
«Dotonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa UHUCJIEHHOCTH MOIYJISALNN
uHpy3opuu-Typenpkny», «[lumessie nenm».

JlabopaTopHbIe N NIpaKTHYeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHHUI U3 PA3HBIX MECT
OOUTaHUD.

JlabopaTtopHnas padota Ne 4. «BnusiHre cBeTa Ha pOCT M Pa3BUTUE YEPEHKOB KOJIEYCa».

[IpaxkTuyeckas padora Ne 2. «Iloacd€r MIIOTHOCTH NOMYJISAIMMA Pa3HBIX BUIAOB PACTCHUI.

Tema 4. CooO1ecTBa U IK0JIOTH4YeCKUE CUCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHos.  CTpykTypsl — OuoleHo3a:  BHJOBas,
IPOCTPAaHCTBEHHAs, Tpopuueckas (nmumiesas). Bunpl-nomunantel. CBsizu B OHOLIEHO3E.

Dkonorudeckne cucreMbl (dkocuctemsbl). [loHsTHe 00 »KOocHcTeMe M OUOTEOIeHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTbl HJKOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopoT BemiecTB M HOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (IUILEBbIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE IOKa3aTelu 3KOCHCTEMBbI: Ouomacca,
OPOAYKIM. DKOJIOTMYECKHE NHpaMHJIbl: NPOAYKIMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryJsiiysi, pazButue. CyKieccus.

[Ipuponnble 3KOCHCTEMBL. ODKOCHCTEMBI O03€p M PpPEK. OKOCHCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTeHHbIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOoskocucteMsl. buonorunueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycToiunBocTH 3kocucTeM. CoxpaHeHue OHOIOTMYECKOro
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panurpl, coctaB u CTpyKTypa OHOCHEPHI.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHMOC(Ephl Kak TII00aTbHONH KOCHUCTEMBL.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHocpepe.

KpyroBopoTsl BemecTB W OHMOT€OXMMHUYECKHE IUKJIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuectBo B Ouochepe 3emian. AHTpoOInoreHHbie u3mMeHenus B onocdepe. ['nmodanpHbIe
9KOJIOTUYECKHE TTPOOIEMBI.

CocymiecTBoBaHME MPUPOJIBI U yenoBedecTBa. CoxpaHeHue OMopa3HooOpa3rs Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMU pecypcaMu U UX
UCHOJIb30BaHue. JlocTrykeHuss OMOJIOrUM U OXpaHa MPUPO/IBIL.

JemoHcTpamum:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TabGmuuel u cxemsl: «Ilumesble nenu», «buoneHo3: coctaB U CTpyKTypa», «IIpupogHsie
coobmectBa», «llenu mnuranua», «Okonoruueckas nupamunay, «buochepa u uenosex»,
«OKOCUCTEMa IIUPOKOJUCTBEHHOro Jiecay, «ODKocucTeMa XBOHHOro Jjeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbBIE BO3JEHCTBUS HA IPUPOLYY,
«Baxneilline MCTOYHMKM 3arps3HEHUs BO3/lyXa M TPYHTOBBIX BOi», «IlouBa — BakHeiiuas
cocrasisomas ouocheps», «PakTopsl Aerpaganuy nouBy, «IlapHUKOBEIA d3hherT, «DaKkTophI
PalMOaKTUBHOTO 3arpsi3HeHus: 6uocdeprl», «O01as cTpykTypa 6uocheps», «Pacnpocrpanenue



KHU3HU B Onocdepe», «O30HOBBIN dKkpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopot a3ota B Ipupoe».

ObopynoBanue: MO/IeJTb-aNTIIHKAIHS «TunuuHsle OMOIICHO3bD», rep6apmii
«PactutensHble  coobmecTBa», Koleknuu — «buomenos», «Bpenumrtenn — BakHeMIIMX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUIEKIIMM pacTeHUl U KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM 3KOJIOTMYECKUM IpymaM ogHoro Bunaa, Kpacnas kaura Poccuiickoi
Deneparun, n300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00y4aroUMHUCs IPOrpaMM CPeJHEro 00IIero 0opa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHMs Mpeamera «buonorus» BblIeeHb
CIIEAYIOUIME  COCTAaBIIAIONINE: OCO3HAaHHE OOy4YalOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
WJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH W CaMOOMIPEIENIECHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWOJIOTHH, IeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOEXKICHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIIUNA Pa3BUTHSA
OMOJIOTUYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYyKOBOJCTBOBAThCS B
CBOEM  JESATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOT0 O00pa30BaHMs, HAJIMYME SKOJIOTMYECKOrO MPAaBOCO3HAHUS, CIIOCOOHOCTU
CTaBUTH 1IETTU U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MpeameTa «bHUONOrus» OOCTUralTCs B €AUHCTBE
y4eOHOM M BOCIHUTATEIHHOU JEATEILHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
oOuiecTBe MpaBUJIaMUd U HOPMaMHU IMOBEAECHUS M CIIOCOOCTBYIOT IpOLECcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JUYHOCTH, MATPUOTU3MA,
YBaXEHUsI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTapleMy IOKOJIEHHIO, B3aUMHOIO
YBOXKECHHS, OEpPEe)KHOT0  OTHOWIEHUS K  KyIbTYpHOMY  HACJIEOUI0O U TPaJULUsAM
MHOTOHAIlMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoAe U OKPY-KarolIel cpee.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHHS y4eOHOTo mpeaMeTa «buonorusy» MTOMKHBI OTpa)kaTh
TOTOBHOCTb U CIOCOOHOCTH OOyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
NO3ULMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOeXIEHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIMpeHNnEe >KU3HEHHOTO OMNbITa U ONbITa ACSITENIBHOCTH B MPOLECCE peann3alld OCHOBHBIX
HaIpaBJIeHUI BOCIIUTATEIbHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH  O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBak€HHWE 3aKOHa U
IPaBOMOPSIKA;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH JESITEIHLHOCTH NPU CO3JaHUN YYEOHBIX MPOEKTOB,
pellIeHnr YYeOHbBIX U TO3HABATENbHBIX 3314, BHITIOJTHEHHH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HMIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YyMEHHE YyYMUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJCH ¢ pasHbIMU YOEKICHUSAMHU, KyIbTYPHBIMH LIEHHOCTSMH U COLUATbHBIM
MOJIO’KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHS Y4eOHBIX,
[O3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON IPAXKJAHCKONU UJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHUS K
CBOEMY HAapoJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropAaocTH 3a CBOW Kpaid, CBOIO
Ponuny, cBOM 53bIK U KYJIBTYPY, IPOLLJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;



[ICHHOCTHOE OTHOILICHME K MPUPOJHOMY HACIEIUI0 M TNaMATHUKAM IPHUPOJIHI,
noctxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIOCOOHOCTh OIICHHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OMOJI0T MY, TOHUMAaHHsI 3HAY€HUsl OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeitHast yoe:xx 1I€HHOCTh, TOTOBHOCTD K CIIyK€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM PpOAMTENSM, CO3JaHHUIO CEMbHM Ha OCHOBE
OCO3HAaHHOI'O NPHUHATHA LIECHHOCTEH CEMEMHOM XU3HU B COOTBETCTBUU C TPAAMLMSIMH HAPOJOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

JCTETHYECKOE OTHOIIEHHE K MHUPY, BKJIHOYAsl ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOLICHHUH;

NOHUMAaHKE YMOLIMOHAJILHOTO BO3/EUCTBUS KUBOUM NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSIBISTH
KayecTBa TBOPUYECKON JIMYHOCTH;

S) ¢musuyeckoro BocnUTaHUs, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

NOHMMAaHME U peanu3alys 370poBoro u 0e3omacHoro odpasa *HU3HHU (30pOBOE MUTAHMUE,
coOI0ICHNE TUTMEHUYECKUX MpaBWJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHass (u3nueckass aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUECKOMY 3/10pPOBBIO;

NOHMMaHME IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011acHOrO
MOBE/ICHUS B CUTYaLIUSAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHE TOCIEACTBUM M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEONCHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

6) TpyA0BOro BOCIIMTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00HE;

TOTOBHOCTh K aKTUBHOM JESITETbHOCTU TEXHOJIOTHMUYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBINOJHATH  TaKylO
NeSITeNIbHOCTD;

MHTEpEC K pasnuuHbIM cepaM MpodhecCHOHAIBHONW esTeTLHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOpP OyayIieii mpodeccruu u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEU
KHU3HU;

7) IKOJOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU IeIecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYyIlIECTBOBAaHUS,

MOBBIIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHUE OMNbITAa IIAHUPOBAHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIECTBUI /Il OKPY>KAIOILEN CpeIbl;

OCO3HaHHUE T1100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0IeM U MyTel UX pelieHus;

CIIOCOOHOCTh MCNOJIb30BaTh NPUOOpPETaEMbIE NPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuu MnpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM TMPUPOIOIOIb30BaHUEM (COOMIOIeHNE
IpaBWJI MOBEJIEHUS B NPHUPOJAE, HAIPABICHHBIX HAa COXPAHEHHWE PABHOBECUS B JKOCUCTEMaX,
OXpaHy BHUOB, SKOCHCTEM, Onochepsl);



AKTUBHOE HEINPUATHE JIEUCTBUM, MPUHOCAIIMX BpEI OKPYKAOILIECH IPUPOJHOW cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPeIIpUHUMAEMBbIX
JEHUCTBUN U NIPEAOTBPAILATh UX;

HaJW4yue Pa3BUTOrO HKOJOIMYECKOTO MBILIUICHUS, 3KOJOTUYECKOW KyJIbTYpHI, OIIbITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBaTbCSI HMHU B
M03HABaTEIbHON, KOMMYHHMKAaTUBHOW M COLIMAJIbHOW MNpAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOH JEATEIbHOCTU YKOJIOTHYECKOM HAIIPaBIEHHOCTH;

8) HEeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKkTUKHU, OCHOBAHHOIO Ha JHallore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIbTYpPbI KaK CpeACTBa B3aUMOICHCTBUS
MEXy JIFOJIbMU U II03HAHUS MUDA;

MOHUMaHME creuu(UuKy OUOJIOTUM KaK HayKH, OCO3HaHMsI €€ poiu B (HOpMHUPOBAHHUU
PaLMOHATILHOIO HAYYHOTI'O MBIIIJICHUS, CO3aHUHU LIEIOCTHOTO MPEJCTAaBICHUS 00 OKpY’KarolieM
MUpE Kak O €IMHCTBE IMpPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS IPUPOHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW HUBWIM3ALMU: 00eCHeUeHUs
HOBOTO YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOIHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOJA U3 II00aNbHbBIX
9KOJIOTUYECKUX MPpo0sIeM U obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PALlUOHATIBLHOMY
UCIIOJIb30BAaHUIO IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B IIEJSAX MOBBIIMICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIPAMOTHOCTH, KaK COCTaBHOM YacTU (PYHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoi npu U3ydeHun OUoIoTuH;

NOHMMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, MCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS Ui aHaluu3a M OOBSCHEHUS SBICHUN
OKpPY’XaloIIero MUpa M MPOUCXOJSAIMIMX B HEM H3MEHEHUH, yMEHHE JellaTb 0O0OCHOBaHHbIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4yHBIX ()AaKTOB M MMEIOLIUXCSH JAHHBIX C LENbI0 IMOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
npo0JieM B peaIbHBIX )KU3HEHHBIX CUTYAILIMSIX;

OCO3HAaHHE LIEHHOCTH HAay4HOH NEATENBHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOECKTHYIO U
UCCJIEIOBATENBCKYIO JAESITEIbHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMA TO OHOJOTMH B COOTBETCTBHH C JKH3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3ynbTaThl OCBOCHUS Y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HauMMble U1 (OPMHUPOBAHUS MHUPOBO33pEHHS OOYyYarOIIUXCS  MEXKIUCLUIUIMHAPHBIE
(MexrpeIMeTHbIE) O0LIEHaAYYHbIE TOHATHS, OTPaXKaroIINE LEI0CTHOCTh HAyUYHOUM KapTHHBI MUpa
U creuu(uKy METOAO0B MO3HAHMS, UCIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SIBJIGHUE, MPOLECC, CUCTEMa, Hay4HbIH (haKT, NMPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HAOMI0/IeHHe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIC
yueOHble JEeHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (PYHKIMOHAIBHOW I'PAaMOTHOCTH M COLMAJIBHOW KOMIETEHLUUH OO0ydYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHMS M YHUBEpCalbHble y4yeOHble ACHUCTBUS B IO3HABATENbHON U
COLIMAJIBHON ITPAKTHKE.



MertarnpeIMeTHbIE pe3yJIbTaThl OCBOCHHSI MPOTPaMMBlI CpelHero oOIiero odpa3oBaHuUs
JIOJKHBI OTPaKaTh:

OBJajieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 0a30Bble JJOrMUYecKUe AecTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U AaKTyaJIM3UPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOEHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUs (aHanIu3a,
CHUHTE3a, CpaBHEHUs, KilaccuUKanuu, 000OIIEHHUs1), pPacKphIBaThb CMBICI OHOJIOTHYECKHX
NOHATUH (BBIAETATH UX XapAaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C JPYTUMU NOHATUSIMU);

ONpeeNaTh LEeNH JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HX JOCTHKEHMS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

WCIOJIb30BaTh OHOJIOTMYECKHE MOHATHS JUIsl OObSCHEHHS (AKTOB U SIBJICHUHM KUBOM
PUPOIBL;

CTPOUTH JIOTUYECKUE paACCYKJIEHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, IO AHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IPUMEHATH CXEMHO-MOJEJIBHBIE CPEACTBA Ul MPEACTABICHMS CYIIECTBEHHBIX CBS3€H U
OTHOIIIEHWN B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TAaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMUHBIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbIBaTh IUIaH PELIEHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATb M BBIIOJHATH pabOTy B YCJIOBHUSIX pEaJbHOTO, BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aMMOACHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE JeHCTBHSL:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEJOBATEIBCKON U MPOEKTHOW /EATEIbHOCTH, HaBbIKAMU
paspernieHust npoodsieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHNs IPaKTUUECKHUX 3314, IPUMEHEHHUIO Pa3IMuHbIX METOJI0OB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIbI AESATEIBHOCTH MO TMOJYYEHHID HOBOIO 3HAHHUS, €ro
UHTEPIIPETALNH, PEOOPA30OBAHUIO W MPUMEHEHHIO B YYE€OHBIX CUTYaIMsIX, B TOM YHWCIE TpU
CO3/IaHUU YUEOHBIX U COIHAIBHBIX IPOEKTOB;

(hopMHpOBaTh HAyYHBIM TUI MBIIIJIEHUS, BIaJAETh HAYYHOU TEPMHUHOJIOTHEN, KIIOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHON NESITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3a/Jadyy, BbIABUIaTh
TUMNOTe3y €€ pelleHHs, HaxXxOAuUTh apryMEHThl NJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE peUICHHs 3aJauyd pPe3yJabTaTbl, KPUTHUYECKU
OLIEHHUBATbh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT,

OCYILIECTBJISATh LEJICHAIIPABICHHBIN MOUCK IMEpPEeHOca CPEACTB M CIOCOOOB JEHUCTBUS B
npo(heCcCUOHATBFHYIO CPENy;

YyMETb MEPEHOCUTHh 3HAHUS B  I[I03HABaTEIbHYIO M  IMPAKTUYECKYI0  00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

BBIIBUTAaTh HOBBIC WJCH, Ipeajaratb OpUTHHAIbHBIE MOAXOABI U PpELICHHs, CTaBUTH
npoOJIeMbl U 3a]1a49H, TOITYCKAIOIINE aJbTEPHATUBHBIC PELICHUS.

3) pabora ¢ unopmanmeii:



OPUEHTUPOBATHCS B PA3IMUYHBIX MCTOYHMKAX HMH(oOpManuu (TEKCTe y4eOHOro mocoowms,
Hay4YHO-TIONYJISIPHON JUTEepaType, OMOIIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
06a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBaTh HH(POPMALMIO pa3IUYHBIX BHUAOB U (opMm
MIpe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

(bopMyIHpOBaTh 3aMpoCchl U NPUMEHATh pPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
Ouoornueckoi nHpopMauu, He0OX0IMMOM JIJIsl BHITTOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIb30BaHUS PA3IUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NpEICTaBICHUS OHOJIOTHYECKOM
nHpopmanuu (cxeMsl, rpaduKy, JuarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOe€);

UCIIONIb30BaTh HAy4HBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOJIOTHYECKOM
nH(popManen: NPUMEHAITh XUMHUYECKUE, (U3HUECKUe U MAaTeMaTH4YeCKHEe 3HAKH M CHUMBOJIBL,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISITHOCTH;

BJIAJCTh HABbIKAMUM PpACHO3HABaHUS M 3allMThl MHpOpPMaLUUU, HHGPOPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o0menne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BceX cepax >KU3HU, aKTUBHO Yy4acTBOBATh B JUANIOTe
WIM JUCKYCCHU IO CYLIECTBY 00Cyk/IaeMoil TeMbl (YMEHHE 3aJjaBaTh BOIIPOCHI, BBICKA3bIBATh
CYKIEHHSI OTHOCUTEIIBHO BBIIIOJHEHMS IIpejlaraéMoil 3ajadd, Y4MTHIBaTb HHTEPECHl U
COIIACOBAHHOCTD MO3UILUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHUE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIIUKTHI U
BECTH I1EPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYyTUX JIOAEH, NPOSIBIISATh YBAXUTEIHHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMynHupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

NOHUMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIMBUAYaIbHON pabOThl Mpu
peleHny GMOJIOrnYecKoi MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MIPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOACHUCTBUS MPH PEIICHUH yUeOHOH 3a1a9u;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX JEMCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4IeHa KOJIEKTHUBA;

IPUHAMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBaTh M KOOPIMHUPOBAThb
JEUCTBHS IO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEHWCTBHUM, PACHPENEIATh POJM C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)J0r0 y4aCTHHKA KOMaHbl B OOIIUI pe3ynbTar
10 pa3pabOoTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEHU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMYHbIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBi1ageHne YHMBePCAJIbHBIMH PeryJJsiTUBHBIMU 1fiCTBUAMM:

1) camoopranmu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKHUE 3HAHUS JJIs BBIABICHUS NpoOJEeM M HX pelIeHUs B
KHU3HEHHBIX M YU€OHbIX CUTYalMsIX;



BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M MOCTYIKAX IO OTHOWICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYILIECTBIISATh MMO3HABATEIbHYIO JIE€ATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABIIATH IJIAH PelIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATb MIPUOOPETEHHBIN OMBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHHUIO MIMPOKOM 3PYIUIIMH B PA3HBIX 00JaCTAX
3HAHUMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JE€UCTBUN
Y MBICJIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX [IPU aHAIU3E PE3YJIbTATOB JEATEIBbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJILTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MHUP C MO3ULMU APYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHUs nporpamMbl COO no Guosoruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npenmera «buonorus» HayyHble 3HAHHS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0O OCBOSHHIO, WHTEpPIpPETAlMd W MNpeoOpa3OoBaHUIO 3HAHWH, BHIBI
NEeSITeIbHOCTH 110 MOJyYEHHIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHUM B Pa3IMYHbIX Y4eOHBIX
CUTyallUsiX, a TaKKe B pPEAJbHBIX >KU3HEHHBIX CHUTYyalUsX, CBA3aHHbIX € Ouojorueil. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl PEACTaBICHBI [0 rofaM 00yueHHs.

IIpenmeTHble pe3yabTaTbl 0cBOeHUs] yueOHOro npeamera «buosorus» ¢ 10 knacce
HOJI’KHBI OTPAKATH:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ W POJU OMOJOTHH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI MHpa U
HAyYHOT'O MUPOBO33pPEHUS, O BKJIAJIE POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosiorny, PyHKIMOHAIBHONW IPaMOTHOCTH YeJlOBeKa [l PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpblBaTh COJEPKaHWE OMOJIOTMYECKHX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BEIeCTB M  MpeBpalleHue SHEPruu), TIOMeocTa3
(camoperynauus), ypoBHEBasi OpraHM3alusl JKUBBIX CHCTEM, CaMOBOCIIPOU3BEIECHUE
(penponykiys), HaCIEeICTBEHHOCTh, U3MEHUMBOCTh, POCT U Pa3BUTHE;

YMEHHE H3j1araTh OHOJOTMYECKHE TEOpUM (KJIETOYHAs, XpPOMOCOMHAas, MYTallMOHHAs,
HEHTpajbHas JOrMa MOJeKylsapHoil Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H. U.
BaswiioBa) u yueHus (0 LIeHTpax MHOT000pa3us U MPOUCXOXKIEHUSI KyJIbTypHBIX pactenuit H. 1.
Baguiosa), onpeaensaTs rpaHUIbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BIIaJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJACHWE W ONMUCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3anus M MPOBEACHHE OHOJOIMYECKOro



9KCIIEPUMEHTA, BBIABM)KEHHUE TUIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSCHEHHE MOJYYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYyUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKapHuOT,
OJTHOKJIETOYHBIX YU MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BEIIEeCTB U
MIPEBPALLEHUS] SHEPTUU B KieTKe, (OTOCUHTE3a, IUIACTUYECKOTr0 M JHEPreTHUecKoro odMmeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PA3MHOXKEHUS, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE NMPUMEHSTh MOJTy4YeHHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SBJICHUH, JUUISl IPUHATUS NPAKTUUECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0pOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IrPaMOTHOTO TMOBEACHHUS B OKpYy)Kalolled MNPUPOAHON cpele, MOHHMaHue HEeoOXOJUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH Ul palroOHaIbLHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble TI'eHETHYEeCKHe 3aJayd Ha MOHO- W JAUTHOpHUIHOE
CKpEIlMBaHUE, CUEIUIEHHOE HACE0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS TIpEICKa3aHusl HACJIEA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh JJAOOpPATOpPHbIE U MPAKTHUECKHE padOThl, COOMIOIATh MpaBuUia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OLIEHMBATh M HHTEPIPETHPOBaTh HH(OPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO0 IICEBIOHAYYHbIC 3HAHMUA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeICTBa
MaccoBOM HMH(}OPMAaLUY, HAyYHO-TIONYJISIPHbIE MaTepUasbl), ITUUECKUE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJIOTMYECKYI0 HH(POpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BATh
HNOHATUHHBIN anmapar GUOJIOTUH.

IIpenmeTHble pe3yabTaTbl 0CBOeHUs1 Y4eOHOro npeamera «buosorus» ¢ 11 knacce
HAOJI’KHBI OTPAKATH:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJU OMOJOTMM B CHUCTEME HAay4HOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAay4HOIH KapTUHBI MUpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIa/le POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE
Ouooruy, (PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJ, TOMYJISALMS,
reHooHA, HBOJIIOLMS, JBWXKYLIME CHUIbl ((aKTOpbl) SBOIIOLUH, MPUCIOCOOIEHHOCTH
OpPraHu3MOB, BH000pa3oBaHME, SKOJIOTMYECKHE (AKTOPHI, DKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, SN MUTaH!s, YKOJOTHYeCcKas MipaMua, OnoreomeHos, onocdepa;

yMEHUE Wu3/larate Ouosnornyeckue Teopun (3BomounuoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAasi TEOPHS SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTea K. M.
bapa, yepenoBanus rinaBHBIX HampaBieHuil u myTei sBomonun A. H. CeBepuoBa, ydyeHus o
ouocgepe B. 1. BepHazackoro), onpenensTh rpaHULIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOJIOJACHHUE U ONMHUCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUW, OpraHu3alus M MPOBEIEHUE OHOJIOTrHYECKOro
SKCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAy HCCIeLyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX PpEe3yJlbTAaTOB, MCIOJIb30BAHHBIX HAYUHBIX IOHSATUH,
TEOPHii U 3aKOHOB, YMEHHE JeJIaTh BIBO/Ibl HA OCHOBAaHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BbIIEIAThH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTrMYECKUX OOBEKTOB: BUJIOB,
HOIMYJISAUM, MPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU1000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JAEUCTBHUS 3KOJIOIMYECKHX (PaKTOpOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPIUHU B IKOCUCTEMAaX, aHTPONOI€HHBIX U3MEHEHUN



B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHX LHUKIOB B
ouocdepe;

yMEHHE MPUMEHSThH MOJYYCHHBIE 3HAHUS IS OOBSICHEHUS OMONOTHYECKUX MPOIECCOB U
SIBIICHUH, JUUIS TIPUHATHS TIPAKTHYCSCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C TEJIBIO 00SCTICUeHUS
0€30MaCHOCTH CBOETO 3/I0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOIIONEHUS HOPM
IrPaMOTHOTO TMOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpelle, MOHHMaHue HeoOXOJUMOCTU
UCTIOJIb30BaHUS JTOCTHKEHUI COBpPEMEHHOM Onooruu TUTST paIoHaIbLHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTHYECKHE 3a7aud, COCTaBISATh CXEMBI TepeHoca
BEILECTB M SHEPTUHU B IKOcHCTEMax (LI€NU MUTAHUSA);

YMEHHE BBIMIOJHATH JTA0OpPaTOpPHBIE U MPAKTHUYECKHE PadOThI, COOMIOIATh MpaBHUia MPH
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(OPMALHIO OHOJOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBbIE 3HAHUS M3 Pa3IMYHbIX HMCTOYHUKOB (CpelacTBa
MaccoBoi WH(GOpMAaIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh Tio0OaIbHBIC
JKOJIOTMUYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
HO3ULIMIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTMYeCKyl0 HMH(POPMAIMI0 M3 HECKOJBKUX HMCTOYHHKOB, TPAaMOTHO HCIOIB30BaTh
HNOHSTUHHBIN anmnapar GUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue pa3aenos Konrpoabmsie | TpaxTieckie (uudposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypes
bu6mmoreka [{OK
! buonorus xax Hayka 2 0.5 httDs://m.edS(])_E).m/7f41c292
) ’KuBbIe CHCTEMEBI U UX 1 0.5 bu6mmoreka [JOK
OpraHu3aIys ’ https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTaB U 3 1 Bbu6mmorexa [JOK
CTPOCHHUE KJICTKH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 PKH3HESISATENHHOCTS KIIETIH 6 ! httns://m.edsﬁ).ru/7f41c292
5 ii?lﬁzgl);;:ﬁ:;ge pa3BUTHE 5 0,5 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTE 1 3 1 15 bu6mmoreka [JOK
W3MEHYMBOCTh OPTAHU3MOB https://m.edsoo.ru/7{41¢292
7 Cenekiusi OpraHu3MOB. 3 bu6mmoreka [{OK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 Obobmenne no kypey ! httos://m.edsﬁ).ru/7f410292
OBIIEE KOJIMYECTBO YACOB 34 3 4

I10 ITPOTPAMME



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue
Ne (un¢possbie)
o/ | PA3AC]I0B M TeM Beero Kourpoasnsie | IlpakTnueckue 0BPA30BATEIBLHBIE
NporpamMmabl padoThI padoThI pecype
| OBOJIIOIIMOHHAS 9 | bubnuoreka [JOK
OnoJIOTHSI https://m.edsoo.ru/7t41cc74
2 E;;igioiiiﬁ I;I{a 9 1 0.5 bubmorexa [IOK
’ https://m.edsoo.ru/7t41cc74
3emuiie
3 Opranusmel 1 5 1 bubmmoreka [JOK
OKpY’KaroIas cpesa https://m.edsoo.ru/7t41cc74
4 f&ﬁ”ﬁﬁi’iﬁﬁe 9 1 bubmioreia LIOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 0O0001eHnE 110 ) bu6mmorexa [IOK
Kypcy https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO 34 ) 25

YACOB I10 [TPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
Ne KoJsn4yecTBO 4acoB Jara JJeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontpoabubie | IlpakTudyeckue W3yseHus o0pasoBaTejbHbIe
padoThI padoTbI pecypchl
B e e B LOK
1 I —— 6}p,10nomqec1<1/1e 1 https://m.edsoo.ru/863e6122
P https://m.edsoo.ru/863e632a
npodeccuu
MeToabl MO3HAHUA KUBOU
2| N Teltonomaonane pamam |1 05 Bubmiotera LIOK
- P ' https://m.edso0o.ru/863e6122
METOJIOB TPY U3YYCHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonoruyeckue cucTemsl, 1 bu6mmoreka [IOK
IIPOIIECCHI U UX M3YYCHHE https://m.edsoo.ru/863e6564
4 XHUMHUYECKUM cOCTaB KIeTKU. Boma 1 05 bu6mmoreka [JOK
Y MUHEpajbHbIE COJIU ’ https://m.edsoo.ru/863e674¢
bub6munoreka [IOK
5 benxu. CoctaB u cTpoeHue 0enKkoB 1 https://m.edsoo.rw/863e6b72
depMeHTHI — OHOJIOTHYECKUE
KatanuzaTtopsl. JJaboparopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bubmuorexa [JOK
KaTaJIUTHYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
bu6morexa [JOK
/ YraeBoypl. JIunug! ! https://m.edso00.ru/863e6870
bu6mmoreka [IOK
8 Hyxnennossie kuciorer. AT® ! https://m.edsoo.ru/863e6d5c
9 HcTopus u MeTOJIbl U3YUYEHHUS 1 bubauoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

kiaeTkH. Knerounas TCOpHUA

https://m.edso0o0.ru/863e6e88

Knetka kak 11e1ocTHas KuBas

10
cucTema
CrtpoeHune 3yKapuoTHIECKOU
kieTku. JJaboparopnas padota No 2
«3yueHne CTpoeHHs KIETOK bubmuotexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e61f0
OakTepuil oI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OTIHCAHUE»
bu6mmoreka [IOK
12 Obmer BemecTs wim Meraboimsm https://m.edsoo.ru/863e766¢
bu6mmorexa [JOK
13 PorocuiTes. XeMOCHHTE3 https://m.edsoo.ru/863e7c98
. bu6mmoreka [IOK
14 OHepreTiieckuii 0OmeH https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII MK KIIETKU.
Jlenenue kneTku. MuTos.
15 JlaGopatopHnas pabora Ne 3 05 bub6nuorexa [IOK
«Habnrorenne MuTO3a B KJIIETKAaX ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpETapaTax»
16 buocunTes Oenka. Peakius bu6mmorexa [JOK
MaTpUYHOTO CHHTE3a https://m.edsoo.1u/863e796¢
bu6mmoreka [IOK
17 Tpancnsims — Ouocumtes benka https://m.eds00.ru/863e796¢
18 Hexnerounsie GopMbl )KU3HU — bubnuoreka LIOK
BHPYCBI https://m.edsoo.ru/863e7540
bubmnoreka LJOK
19 @DopMBI pa3MHOXKEHHS] OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bu6mmoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OOpazoBaHue ¥ pa3BUTHE TOJIOBBIX
kieToK. OII0J0TBOPEHHE.
Jlaboparopras padota Ne 4

bu6muoreka [IOK

21 «M3yueHne cTpoeHUs MOIOBBIX 0-5 https://m.edsoo0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOIpenaparax»

2 NunuBuayansHOE pa3BUTHE bu6mmorekxa [IOK
OpTaHU3MOB https://m.edsoo.ru/863e8436

23 Eﬁfﬁiﬁffmﬁfcyfﬁ 1? 0,5 Buomorexa LIOK

’ https://m.edsoo0.ru/863e8612
U3MCHYHMBOCTH
0| oo e B 10K
) https://m.edsoo.ru/863e8878
CKpEIIMBAaHHE
s | oo g B 10K
https://m.edsoo.ru/863e89a4
HACJIC0BaHMS IPU3HAKOB
CuemnieHHOE HACIIeJOBAHUE
npu3HakoB. JlabopaTopHas pabora

26 Ne 5 «M3yuenue pe3ynbraToB 05 bubnuoreka [IOK
MOHOTHOPHUIHOTO U TUTHOPUAHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIMBaHUA y IPO30(UIIBI HA
TOTOBBIX MUKPOIIpEapaTax»

27 I'enernka nona. HaciaemoBanue bu6mmorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C IMOJIOM https://m.eds00.1u/863e8c60
NsmenuunBocth. HenacnencrseHHas
U3MEHYUBOCTH. JIabopaTopHas
pabota Ne 6. 3yuenue

28 MOIU(DUKAITHOHHOM 0.5 bubmmorexa IIOK

M3MEHYUBOCTHU, IOCTPOEHHUE
BapHUaLlMOHHOTO psifia U
BapHAIlMOHHOW KPHUBOI»

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencTBeHHass H3MEHYUBOCTD.
JlaGopatopHas pabora Ne 7.

bu6mmoreka [JOK

29 «AHanu3 MyTanui y apo30Quiibt I 0-5 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpPOIIperapaTax»
I'eHeTHKa yegoBEKA.

30 [Tpodeccun, csi3aHHBIE C 1 bubmmoreka [IOK
M3y4YEHHEM HACJIEICTBEHHOCTHU https://m.edsoo.ru/863e8d78
YyeJa0BeKa

31 Cenekuus Kak HayKa M IIPOIecC 1 Eubmiorexa HOK

https://m.edsoo.ru/863¢9214

3 MeToabl U TOCTH)KEHUS CEJIEKIINU 1 bu6mmoreka [IOK
pacTEeHUM U )KMBOTHBIX https://m.edsoo.ru/863e9214
buorexHosorus kak orpacib

33 MIPOM3BO/ICTBA. 1 bu6mmoreka [IOK
[Tpodeccuu, cBsizaHHBIE € https://m.edso0.ru/863e9336
CeJIEKIINENA 1 OMOTEXHOIOTNER

34 O060011IeHne 0 KypCy 1

OBIIEE KOJIMYECTBO HACOB I10 34 4

I[TPOTPAMME



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

11 KJIACC

Koan4yecTBo 4acoB

JIeKTPOHHBIEe IH(pPOBbIE

Ne Tema ypoka KoHT Aara 00
w/n Beero poabHble | IIpakTuyeckue —— pa3oBaTe/IbHbIC
padoTbI padoThI pecypchl
DBOJIOIUS U METOJIBI €€
1 ﬁgg:qe)gffnn CBSI3aHHBIE C 1 bubmorexa [IOK
’ https://m.edsoo.ru/863ea20e
BO3HUKHOBEHHUEM KH3HU U
9BOJIIOIIMH KUBOTO
2| nperorassernit o6 | BuGanorea IOK
https://m.eds00.ru/863¢9570
9BOJIIOIIMH
bu6mmoreka [IOK
3 MukpodBosronHs ! https://m.eds00.1ru/863e9cle
[Homynsaums xax
JJIEeMEHTapHas eIMHUTA
BUJIA W SBOJIIOIIHH. Bubmorexa LIOK
4 Jlabopatopuas pabora Ne 1 ! 0.5 https://m.eds00.ru/863e99¢6
«CpaBHEHHE BHJIOB 110
MOP(OIOTHIECKOMY
KPUTEPHUIO»
5 gilgﬁg]liz;ljng&)wmpm) 1 bubmorexa [IOK
https://m.edsoo.ru/863e9da4
9BOJIIOIMH
6 EcrecTBenHbIit 0TOOD 1 €10 1 bubmuoreka [{OK
dbopMBI https://m.edsoo.ru/863e9ed0
Pe3ynpTarsl sBOIIOIMK:
MPUCTIOCOOTICHHOCTh
7 OpPTraHU3MOB U 1 0.5 bubnmorexa [JOK
BHUJ1I000pa30BaHHKE. ’ https://m.edsoo.ru/863e9fde
JlabopaTtopHas pabota Ne 2
«Omnucanue



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

MIPUCTIOCOOICHHOCTH
opraHusma u e€
OTHOCHUTEJIbHOTO XapaKTepa»

Hanpasnenus u mytu

bu6mmoreka [IOK

«Bo3HUKHOBEHUE U

8 MaKpOdIBOJFOITUHU https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 3BOTIOIUN
10 Uctopus HKU3HU Ha 3emie u
METO/IbI €€ U3YUCHHUS
1 I'mnoressl MPOUCXOKACHUS bubnuorexa [IOK
YKU3HU Ha 3emiie https://m.edsoo.ru/863eaSab
12 Pazutne xu3uu Ha 3emire bu6mmoreka [JOK
10 3paM U NeproJiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE TaIlbl BOJTIOIUU
PaCTUTEILHOTO B YKUBOTHOTO
mupa. [IpakTudeckas pabora
13 No l:1) <<I/13pyquHe e paco 0.5 bubmorexa I[IOK
https://m.edsoo.ru/863ea8bc
HCKOTMIAeMBbIX OCTaTKOB
PACTCHHI U KUBOTHBIX B
KOJUTECKIIHSX
14 CoBpeMeHHas cucTema bubmuoreka [{OK
OpPraHUYECKOTr0 MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKA bubmuoreka [JOK
(anTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (pakTopsl) bubmuotexa [JOK
aHTpPONOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU
IBOJTIOIMH YEJIOBEKA
YenoBedyecku bl U
18 ngﬁgo;Hife a;;)r?fauﬂn Bubmiorexa HOK
https://m.edsoo.ru/863eaea?
YeJI0OBEKa
19 O06o6mIeHne o Teme



https://m.edsoo.ru/863e9c1e
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

Pa3BUTHC X XU3HU HaA 3emiie»

20

DKOJIOTUs KaK HayKa.
Okosornyeckue npodeccun

21

Cpenpbl oOuTaHus u
HKOJIOTHYECKHE (DAKTOPBI

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AOGuotnyeckue GpakTopsbl.
JlaGopaTopHnas pabota Ne 3.
«Mopddonoruueckue
0COOEHHOCTH PAaCTCHHI U3
Pa3HBIX MECT OOUTAHUSD.
JlaGopaTopHas pabota Ne 4.,
«BiustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KOJIeyCay

0.5

bu6mmoreka [{OK
https://m.edsoo0.ru/863eb10e

23

buoTtnueckue GaxTopsl

bu6mmoreka [JOK
https://m.edsoo0.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTEPUCTUKU
nonyJsinun. [IpakTuueckas
pabota Ne 2 «lToacuér
IUIOTHOCTH NOMYJISALAN
Pa3HBIX BUIOB PAaCTEHUI

0.5

25

Coo01ecTBa OPraHu3MOB —
OHoILIEHO3

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

26

DKOJIOTHYECKUE CUCTEMBI
(2KOCUCTEMBI)

bubmnoreka [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE ITOKa3aTeIn
DKOCUCTECMEL.
DKOJIOTHYECKUE TTUPAMUIBI.
CBolicTBa 3KOCHCTEM.
Cykueccust

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

28

[TpupoaHbIe 5KOCUCTEMBI



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

AHTpOIIOTreHHBIE

29 1
9KOCUCTEMBI

30 buocdepa — rnobanbHas 1 bubnuoreka [IOK
JKOocHcTeMa 3eMIIn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU 1 bubnuorexa [JOK
CYyIIIeCTBOBaHUs OMOChEphl https://m.edsoo.ru/863ebd16
YenoseuecTBo B OMochepe

32 1
3emiu

33 Cocy1iecTBOBaHUE TPUPOIBI 1 bubnmnoreka [JOK
U 4eJIOBEUYEeCTBa https://m.edsoo.ru/863ebale
O00011eHNE TEMBI

34 «CoobmecTBa u 1
IKOJIOTHYECKHE CUCTEMBD)

OBILEE KOJIMYECTBO YUACOB 34 25

I10 ITPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

JlonoJIHEHNE K NOSICHUTEIIbHON 3aIIUCKE.

Enuneiii npodopuentannonnsiii MuauMyM (IIlpo¢mMuHUMYM) - enuHBIA YHHBEpCAIbHBINA
MUHHMMAaJIbHBII HaOOp MPO(OPUEHTAMOHHBIX NPAKTUK M MHCTPYMEHTOB Il NPOBEICHUS
MEPOIPHUATHIA 10 MPO(HECCHOHATLHON OpPUEHTAIIUN O0YJaroIIMXCsi BO BCeX CcyOnekTax Pd,
BKJIIOYAsl OTJJAJICHHBIE U TPYJHOJOCTYIIHBIE TEPPUTOPHH.

B pamkax peanusanuu 3TOro HampasieHus, B Kypce Ouonorunm 10-11 kmacca (6a3oBbIid
YPOBEHb) BHECEHBI CIIEAYIONINE U3MEHEHHSI B TOYPOYHOE IUIAHUPOBAHHE:

Ypok | HN3menenust
10 kaacc
1 buornorus B cucteme Hayk. EcTecTBEeHHOHAay4YHBIE M COBPEMEHHBIE
OMoJIOTHYECKHE MPOdheCCHH
30 ['eneTuka yenoexa.
[Tpodeccun, cBsI3aHHBIE ¢ M3YYCHHEM HACIIECICTBEHHOCTH YEIIOBEKa
33 buoTexHonorus kak orpacib IpOU3BOICTBA.
[Ipodeccun, cBsI3aHHBIE ¢ CENEKINEH U OMOTEXHOIOTHEH
11 kaace
1 OBOJIIOLUS U METO/BI €€ U3YUEHUS
[Ipodeccuu, cBsizaHHbIE ¢ BOBHUKHOBEHUEM JKH3HU M SBOJIIOIMH KUBOTO
20 DKoJorus Kak Hayka. DKOJIOTHIeCKHe podeccuu

YYEBHO-METOAUYECKOE OBECIIEYHEHME OBPA3OBATEJBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 10 xknacc/ Kamenckuii A.A., Kacniepckas E.K., CuBormazos B.1.,
AxkuunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

* buonorus, 11 xknacc/ Kamenckuii A.A., Kacnepckas E.K., CuBormnazos B.1.,

AxkuunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI 1A YYUTEJIA
buomnorus. 10-11 knacc. Meroauueckoe nocooue k yueonuky U. b. Aradonoroii, B. 1.

Cusornazosa «buonorus. 10 knace. 11 knacc. ba3oBblil ypoBeHb

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
resh.edu.ru Poccuiickas anekTpoHHast IIKoJa

uchi.ru Yuu.py

yaklass.ru SIKmnacc

infourok.ru Mudoypok

nsportal.ru O6pazoBaTenbHas CONMANbHAS CETh

1 sept.ru CMU "IlepBoe ceHTs0ps"




