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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHuentyanbHble noJjoxkeHuss I'OC COO o B3auMO0OYCIOBIEHHOCTH LIEJIEH, colepKaHus,
pe3ysbTaToB OOyUeHUsSI W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHHUKOB, IOJIOXEHHS 00
Oo0MmMX HEeIsIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero oopaszoBanus B Poccuiickoit demepariuiu, a Takke IMOJOKCHHS O CIeUpUKe OUOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu AaéT MpeacTaBlIeHUE O LEeNsIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAaHUS W pPa3BUTUsI OOy4aromuXcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIEeI0BAaTeIbHOCTh M3Yy4eHHs Y4eOHOTO MaTepHhala C
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpeAMETHBIM M IPEJAMETHBIM pe3ysibTaTaM oOydeHUss B (HOPMHPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) pealM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B M3y4eHUHM Ouonoruu, Omaromapss dYemy B HeW MNpoCMaTpUBaETCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEe/ICTaBICHU O 370pOBOM 00pa3e JKHM3HM M OepekHbIM OTHOIICHHEM K OKpYKaromen
npupoaHoii cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHUX TEOPHA, a TakkKe
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJIOTHM YAEJICHO BHUMAaHHE HCIOIb30BAHUIO MOJY4EHHBIX
3HAaHWUN B IOBCEIHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1IETIECO00Pa3HOTO MOBEACHHS B OKPY)KAOIIEeH MPUPOIHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 33/1a4 IIKOJLHOTO OHOJIOTHYECKOTO 00pa30oBaHusl, KOTOpas Mpearoaaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMUpOBaHUE y OOYYAIOUIUXCA NPEACTABICHUNW O HAyYHOW KapTUHE MHPA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOHM MPHUPOJIHI,
(dbopmupoBanusi (YHKIIMOHAEHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOoro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a]au CpeiHero oouero oopa3oBaHus, coluanu3anuu oodyuarommxcs. M3yuenue
Ouosorun obecrnieunBaeT YCIOBUS TUIst (hopMupoBaHUs WHTEJUIEKTYalbHBIX,



KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalul OHMOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npeamera  «buoJOTHS» COCTAaBWIIM OCHOBY Ui OIPENENICHUs IOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHMUS, IPEICTABICHHOIO B IPOTpaMMe M0 OUOJIOTHH.

OTt60p conepkanus yueOHOTO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs: JOJKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMBIC i1 (popMUpOBaHUs OOMIEH KyIbTYpHl, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOWIEH NPUPOJHON cCpene, BOCTpEOOBAaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHocTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUs
MPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U ILIEHHOCTHBIX
OpPHEHTALMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allMK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuanga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS] 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YPOBHEBOM OpraHM3allid W 3BOJIONMH. B COOTBETCTBMM € 3THM B
CTpYKType yueOHOTro npeamera «buoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Omosiorndyeckas CUCTEMa,
«Opranusm Kak OuoJsiornyeckas cucremay, «CuctemMa ¥ MHOrooopasue opraHM4eckoro Mupa,
«IBOJIIOIUS JKUBOW MTPUPOIBD», « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp uzydyenus ydeObHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIEHUE
0oOy4aloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliy KHUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHHe YMEHUI MCIOJIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIeM.

JlocTkeHne 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs peIIeHUEM CIEIYIOLUX 3a/1a4:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTHYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM s (popMHpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAydyHOIro ITO3HaHWUS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

(dbopmupoBaHre y OO0y4aroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHanM3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISINIOB,
UJed ¥ NOJAX0/I0B K U3yYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOJBI Ha
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX
TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM IPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAHHE U COOIOICHUE MeP TPODUIAKTHKN 3a00ICBaAHHIA.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIC TTPEMETHI.

st u3ydenusi OMOJIOTMK Ha Ga30BOM YPOBHE CPEIIHEro OOIIero 00pa3oBaHUsi OTBOJUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 gac B Hezeno)

COJAEPXAHUE OBYYEHMUSA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocoduelt, 3TUKOW, ACTETHKOW M mpaBoM. Posib Ouosioruu B
(hopMHUpPOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, OTICAaHUE, U3MEPEHUE,
KJ1accU(pUKaIus, MOJISTUPOBaHUE, CTATUCTHUECKass 00pabOoTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuiet 1 cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktnueckass pa6ora Ne 1. «lcmonp3oBaHWE PA3IMYHBIX METOJOB TPH HM3YYCHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBbie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus Owosiorun. OTIMYue >KUBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOJIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJSPHbIA,  KJICTOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIN.

JdemoncTpaumnu:

Tabmuiper u cxembl: «OCHOBHbIE TPU3HAKU KU3HU», «YPOBHU OpraHHU3alMM >KUBOM
TIPUPOIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMu4eCcKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKH.  XUMHYECKHE  OJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIeMeHThl. Bosia u MuHepanbHbIe BEIIeCTBA.

@YHKIMU BOJbI M MHUHEPAIbHBIX BEUIECTB B KieTke. lloanepkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMebie
U 3aMEHHMMbIE aMHHOKUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buonorundeckue QyHKIUN OEIKOB.

®epMeHTHl — Ouonoruueckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cnenuduuHocTh. Kodepmentsl. Burtamunbl. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYeCKUX KaTalnu3aTopoB.



YraeBopl: MOHOCaXapuIsl (TJII0K03a, pubo3a u Je30Kkcupubdosa), nucaxapuabl (caxaposa,
JaKTO3a) W MOJHucaxapuibl (Kpaxmall, TJIMKOTeH, IeJUIoo3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunugoB. CpaBHEHHE YIIEBOAOB, OEJIKOB U JIMIUJOB Kak
HCTOYHUKOB PHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykiieotnabsl — MOHOMEpPBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[Muronorusa — Hayka o kinerke. KilerouHas Tteopus — nmpumep B3aMMOJEHCTBHS UACH U
(akTOB B HAYYHOM MO3HAHUU. METOAbI U3yUEHUSI KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpaHa, moJsiekyiasl JIHK kak renerndeckuii anmnapar, cuCTeMa CHHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
MpoKapuoTHIeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE dyKapUOTUUECKOU KIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. Ilutomnasma u e€ opraHoM[BI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPHUH, IIacTUibl. IlpomcxoxaeHre MHUTOXOHIAPUN M IJIACTU.
Buner nnactun. HememOpanHbie opraHoubl KJIETKU: pUOOCOMBI, KIIETOUHBINA EHTP, EH TPHOJIH,
pECHUYKH, KIyTUKH. DyHKINHA OPraHONIOB KIETKU. BritoueHus.

SAnpo — peryasTopHsbIi 1IeHTp KiIeTku. CTpoeHue spa: saepHas 000J049Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Juarpammbl:  «PacnpeneneHre XMMHUYECKUMX DJIEMEHTOB B HEXKHMBOW MPUPOJAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmupsr u cxemsl: «llepuonuyeckas Tabmuna XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «bruocunTes Genka», «CTpoeHne MoJeKynsl Oenka», «CtpoeHue gepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenune monekynbl AT®O», «CTpoeHHe 3yKapuOTUUECKOMN
KIeTKn», «CTpoeHue MKUBOTHON KieTKn», «CTpoeHue pacTUTENbHOW KIEeTKnW», «CTpoeHue
MIPOKAPUOTHUECKON KIETKN», «CTpoeHHE siApa KIETKW», «YTIeBOAbD», «JIMmuas».

O6opynoBaHue: CBETOBOW MHUKPOCKOM, 000pyHOBaHWE JUIsl MPOBEIEHUS HAONIONCHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENbHBIX, )KUBOTHBIX U OaKTE€pHaJIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTauasbl)y.

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pPACTEHHH, >KMBOTHBIX M
OakTepuil oI MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALINS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BELECTB ¥ SHEPIrUU B IOHUMaHUHU METa00IN3MA.

Tumbr oOMeHa BemiecTB: aBTOTpoHBIH U rereporpodusiii. Pors depmenToB B 0OMeHe
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknum ¢dorocuHTE3A.
D¢ dexTuBHOCT (hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS KU3HH Ha 3emite. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKkTepuu. 3HAUYEHWE XEMOCHUHTE3a MJisl KU3HU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciierieHue  BeIIECTB, BBIJIEIEHHE U
aKKyMYyJUpPOBAaHHUE SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimopopHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENIbHOE
bochopunmpoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckass wuHpopmamus u JHK. Peanuzauus
reHeTuyecKkoil MHpopmamuu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuuHnblii cuate3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcasuuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OernKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHuil, )KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE BUpYcaMU. Bupyc nMMmyHoaeduuTa yeaoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpHUIIIMS, peBepTaza H HMHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIA.
JdemoHncTpauuu:

[Toptpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupszes.

Tabmuupt wu  cxembl: «Tunel  muranmsy, «Metabomuzm»,  «MUTOXOHIPHUS,
«QHepreTuueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢byHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTmyeckud  koay, «Bupycei»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oakrepuodaray,
«Pemmukanus JTHK».

OGopynoBanue: moaenu-ammmkanuu «Yasoenue HK wu tpanckpunius», «buocunTte3
oenkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJHK.

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiterounslii MK, WM >KU3HEHHBIM LMK Kietku. MHTepdasza m muto3. Ilpomecchr,
npoTekarmue B uHTepdasze. Permmkanus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. J[MIUIOMIAHBIA M TaIUIOUAHBIA XPOMOCOMHBIC
HaOopel. Xpomatusl. [luTonorndeckne OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYATHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cramum murtosa. Ilpouecchl, mpoucxoismye Ha pa3HbIX
CTaJUsAX MUTO3a. BHOJOrHYECKHil CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKCHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE HJs
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.



Meiio3. Cragun wmeio3sa. Ilpoueccsl, mpoucxoasimue Ha ctaausx meiiosza. [loBegenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii cMbICiI M 3HaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JI0BBIE JKeNe3bl:
CEMEHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30um,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcOOEHHOCTH CTpOeHUs SHLEKIETOK U
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
OTamnsl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy INO3BOHOYHBIX JXHWBOTHBIX! IIpOGJICHI/Ie, racTpyisinus,
opranoreses. IloctamOpronanbHOe pa3BuTHE. THUIBI TOCTIMOPUOHATILHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOTO PAaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuubl u cxembl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOMHOE OMIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHue KIEeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIIETOUHBIN IHKI»,
«Permmukanua [JHK», «Mwutosy, «Meito3», «lIpsimoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y
MJIEKOTIUTAIOIINX U YelloBeKa», K OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«lituexnerka miekonuramomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnast pabora Ne 4. «/3ydueHue CTpPOCHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTo/lbl TeHETUKH (TUOPUII0JIOTUYECKHI, LHUTOT€HEeTHYECKU, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TEHETUUYECKUE MOHATH. ['eHeTnueckasi CMMBOJIMKA, HUCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe ckpenBaHue. 3aKoH eMHo00pa3usi THOPUI0B MepBoTo nokosieHus. [IpaBuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMNOJIHOE TOMUHHUPOBAaHHUE.

JuruOpugHoe  cKpemmuBaHMe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  IMPU3HAKOB.
[{uToreneTuyeckue OCHOBBI JUTMOPHUIIHOTO CKpEIIMBaHUS. AHAJIM3UPYIOIIEEe CKpEllMBaHUE.
Vcnonp30BaHne aHATU3UPYIOLIETO CKPEIUBAHUS [T ONPEAEICHUs TEHOTHUIIA OCOOH.

CueryieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno cLeIIEHHOMY
HacJIeJ0OBaHUIO TeHOB. Hapyienue cuenieHus TeHOB B pe3ysbTaTe KpOCCUHTOBEpa.

XpOMOCOMHasl TEOpUsl HACJIECTBEHHOCTH. | eHeTUUECKUE KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAETIEHUE 0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHele M reTeporameTHble opraHu3Mbl. HacinenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
II0JIOM.



N3menunBocTh. Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHasA. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuannonHsslil pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KosmdecTBeHHbBIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHUYHBOCTb.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBOCTh. Kiaccuukanusa wmyranuii: reHHbIE, XpPOMOCOMHBIE, T'eHOMHBbIE. YacTtoTa u
MPUYMHBI MyTarii. MyrareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICJACTBCHHON
n3MmenunBocty H. Y. BaBuiiosa.

BuesiiepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONIbI TEHETUKH YEJIOBEKA:
TE€HEATOTHYECKUM, OJIM3HEIOBBIM, NMUTOTCHETHUUECKHH, OWOXMMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpe/eeHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTHIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-ananmu3a. HacnencrBeHnsie 3aboneBaHMs
YyelloBeKa: TreHHble OoJyie3HH, OO0JIE3HM C  HACJIEJCTBEHHOW IpeApacnoioKEHHOCTHIO,
XpoMocoMHBIe Ooisie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MeauKo-TeHETHYECKOe KOHCYIbTHPOBAHUE. 3HAYCHUE MEAWIIMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckmii, H. 1. BaBunos.

Tabmuipr u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IUTOrEHETHYecKask OCHOBaY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3anuMoaeiicTBUe ajuieNIbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTCHUH, KUBOTHBIX
n 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIEAOBAHUS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHue», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlabGopaTopHble M IPAKTUYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEeIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUYHNBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psa U BApUALIMOHHON KPUBOW».

JlaboparopHas pabora Ne 7. «AHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[TpakTudeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3aposkJIeHHe CeleKUUH U goMectukanus. Yuenune H. WM.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOro00paswsi KyIbTYpHBIX pacTeHuil. LleHTpbI
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpemeHHbIE METOJbl CelIeKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHui u KUBOTHBIX. OIleHKa 3KcTephepa. BIM3KOpoICTBEHHOE CKpEelMBaHUE — UHOPUIMHT.
Uucrass sumuug. CkpeumuBaHue 4HUCTBIX JUHME. ['erepo3uc, wunum rubpupHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpuauar. OtnanéHHas ruOpuausanuss U e€ yCIexH.
HckyccTBEHHBI MyTareHe3 M MOJYYCHHE TMOJUIUIONAOB. [OCTHMKEHHUS CENEKIMU pPACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiloHupoBaHue BbICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKMEe M 3Tudeckue mnpodisempl. MO —
TeHETUYECKU MOIM(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

IToptpetsr: H. Y. Baswiios, M. B. Muuypus, I'. 1. Kapnieuenko, M. @. IBaHoB.

Tabmuipl u cxembl: kapta «LeHTpbl NPOMCXOXKJIEHUS U MHOroo0Opasus KyJbTYpPHBIX
pactenuit», «[lopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTypbl U KIOHHpoBaHUE», «KOoHCTpyHpoBaHue U mepeHoc
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIMU PAacTeHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipeanochlnku BO3HMKHOBEHHUS 3BOJIIOLMOHHONW TEOpPUHU. ODBOJIOLMOHHAsA TEOopus U €€
MecTo B OuoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CeugerenbctBa »Boionuu. [laneoHTonormyeckue: MNOCAEAOBATENIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOH JIeTOMHUCH, epexoanbie popMmbl. buoreorpaduueckue: cxoacTBo
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJCTBA U PazNUuusg SMOPHUOHOB PA3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AaHAJOTUYHbIE, PYJMMEHTAPHbIE OpraHsbl,
aTaBU3MbL. MOJEKYyIIPHO-OMOXHUMHYECKHUE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpeanochliku BO3HHMKHOBEHHUS JIapBUHHU3MA.
JIBuKyImre CHiIbl SBONIONMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNéHHas HW3MEHYMBOCTb, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBII 0TOOP).

Cunternyeckas Teopus 3BoJroruu (CTI) u e€ 0CHOBHBIE MOJI0KEHUS.

MukposBomtonud. [lonmynsuus kak eIMHULIA BUAA U S3BOTIOLUU.

JIBuxymmue cuiibl ((hakTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpollecc U
KOMOWHATHBHAs WM3MEHYMBOCTh. [lomymsiyioHHBIE BONHBI W Japelid reHoB. M3omsuus u
MHUTpaus.

EctecTBenHslii oT60p — HampaBisiomuid ¢aktop 3Bomound. POpMbl €CTECTBEHHOTO
otOopa.



[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitonuu. Ilpumepsr npucnocoOnenuit
y Opranu3MoB. ApoMop(03bl M HIMOA AT TAIIH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHbIE (QOpMBI BHI000pa30BaHUS:
reorpauuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBONFOLMH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPreHTHAs,
napauienbHas. HeoOpaTumMocTs 9BOTIONNH.

[IpoucxoxaeHue  OT  HECHEUHAIU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmupr u  cxembl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emie», «3apobllIH
MTO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOpbOBI 3a CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3ne COpPTOB pacTeHuit», «MHOrooOpasue Mmopos
AKUBOTHBIX», «[Tomynsumy, «MyranuoHHas HU3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Mmmoanantanun», «OO0mas nereHepanus», «JBwkymue cuiabl sBoonun», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BU00OPA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3TUYHbIMHU THUIIAMH OKpacKU, HabOp TII0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUH Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaMpaBJIeHUs IBOJIOLUNY», 00bEMHAsA MoJenb «CTpOEHUE FOJIOBHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, KosuieKuus «QDopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX M PacTCHUiI», Mozenb anmumkanusa «llepekpécT XpoMocom», BIaKHBIE IIpenaparsl
«Pa3zButne Hacekomoroy», «Pa3BuTHe mArymku», Mukpompenapar «J/lposoduna» (HopMa,
MyTaruu (OpPMBI KPBUTHEB U OKPACKH TEa).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JIabopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

JlaGopatopnas pabora Ne 2. «OmnmcaHwe NPHUCIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4dHbIE NIPEICTABJIICHUS O 3apOXACHUU KU3HHU. HaydHble runores3sl BO3ZHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHcHepMus. XUMHYecKas 3BOJIOLUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOH 3BoJroni. HavyanpHble 3Tanbl Ononorudeckoi sBosonun. I'unoreza PHK-mupa.
dopMHpoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE MPOTOKIETKH. [lepBble KIETKH U UX
sBoronysl. POpMUPOBAaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo odpaMm u nepuomam. Kartapxeil. Apxelickas u
nportepo3oiickast opbl. [lameo3olickas spa M e€ mnepuojabl: KeMOPHICKHH, OpPAOBUKCKUH,
CUJIyPUHCKHM, TEBOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30licKas pa u €€ nepuoIpl: ajgeoreHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIMMaTa M IeoJIOTMYECKUX MpolueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPacTUTENILHOTO M >KMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. [losiBieHue,
pacuBET ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak OTpa)KeHue 3BOJIIOLMU. OCHOBHBIE CUCTEMATHUECKUE
IpYyIIbl OPraHU3MOB.



OBoJroLMs  ueloBeKa. AHTpONOJOrus Kak Hayka. Pa3BuTue mpenctaBieHUM o
IIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus: aHTpornorenesa. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBwxyme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYHMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYINHA TPy/Ja, MBIIUICHHE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEIbIi,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHHs, O00JIACTh PACHPOCTPAHEHHUs, 0OBEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE PAachl: €BPOINEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouiHas  (9PKBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEICTaBUTENEH UEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3nukHoBeHue CoHEUYHON cUCTEMBI», «Pa3BUTHE OpraHMYecKOTo
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CuCTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOrO 4YelloBeKa», «J/IpeBHeilmne moan», «/peBHue mogu», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pachi».

O6GopynoBanue: w™mymspku — «lIpoucxoxkneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TeOXpOHOIOTHYECKas TaOnuIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTueckas padota Ne 1. «M3ydeHue UCKOIMAaeMbIX OCTaTKOB PACTEHUN M KMBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI My3€ei ).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKkonorusi Kak Hayka. 3ajadyd M pasfeNbl dKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBaHUI. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO UeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruveckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: abMOTHUYECKUE,
OuoTHYecKre U aHTpornoreHHbIe. JlelicTBre 3KoIorndecknx (akTOPOB HA OPTraHU3MBI.

AbGuotuueckue  QGakTOphl:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEpHOIU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abnoTHuecKuX (pakTopoB. buonoruveckre puTMbl.

buotnueckne daktoppl. Buasl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCATU3M
(KBapTHpaHCTBO, HaxXJIEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEpUCTUKU nomyasiund. OCHOBHBIE IIOKAa3aTead MOMYJSALUU:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHPOCT, MuUrpauus. JuHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

JdemoHncTpaumuu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kapra «lIpupoanasie 30Hb1 3eMum», «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIHH
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHUD».

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OWOLl€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPruu B BdKocucTeMme. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3zaTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOpErysLus, pazBuTie. CyKieccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroiunBoctu 3kocucteM. CoxpaHeHHE OHMOJOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMochepbl Kak TIIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE ILHMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3mMeHeHus B ouocgepe. ['modanpHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoibl U yenoBedecTBa. CoxpaHeHne OHopazHo0Opas3us Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHATIBHOTO YIPABJICHUS MPUPOJHBIMH pecypcaMH U UX
ucnojib3oBaHue. JlocTiwkeHus GMOJI0TMH U OXpaHa IPUPOIbI.

JdeMoncTpanum:

IToptpetsr: A. JIx. Tencnn, B. H. Cykaués, B. . Bepnanckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKocuCcTeMa IIUPOKOJIUCTBEHHOTO Jieca», «DKOocHCTeMa XBOHOro jeca», «buoieHos
BoJ0EMa», «ArpouneHo3», «lIpuMepHbIe AaHTPONOIeHHbIE BO3JCUCTBUS Ha HPUPOAYY,
«BaxHelilme WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBistomas onochepb», «DakTopsl nerpaganuu nousy, «l[lapaukoBsiil d3hhexT, «DaKTOpHI



panmoaKTUBHOTO 3arps3HeHus Onocgeprl», «O0mas cTpykrypa ouochepsn», «Pacipocrpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PactutenbHble  cooOmiecTBay, KoJulekiuu — «buonenos», «Bpemutenu — BakHEHIIHUX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U  IKUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Buaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BMOJIOT MM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yapTaTaM OCBOEHUS
00yyaroUMMuUCs IPOrpaMM CpeaHero o01iero oOpa3oBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType JMYHOCTHBIX pE3yabTaTOB OCBOEHUs IpeaMera «bHoJorusy BblAEICHBI
CIIEIyIOIIME  COCTaBIIAIONIME: OCO3HAaHHE OOYYAIOUIUMHUCS  POCCHUHCKON  IpakJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpEAETIeHHUIO,
HaJIM4yue MOTHUBAlUMU K OOydYeHHUI0 OWOJIOTHH, IIeJICHANpPaBI€HHOE pPa3BUTHE BHYTPEHHHUX
yOEXKIeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAaJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBAThHCS B
CBOEHl  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHUs, HAJIMYUE HKOJIOTMYECKOTO MPaBOCO3HAHUS, CIHOCOOHOCTH
CTaBUTh LIEJTU U CTPOUTH KU3HEHHbIE TUIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS Npeamera «buosnorus» noCTHraroTcs B €IWHCTBE
y4eOHOM M BOCHHUTATENbHOU IESITENBHOCTH B COOTBETCTBUHU C TPATUIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOliecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIUU JHYHOCTH, MAaTPUOTU3MA,
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla W CTaplieMy IMOKOJICHHIO, B3aUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepanuu, NpUpoJe U OKpYKarolen cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO mpenmMera «bromaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM LEHHOCTSIM POCCHIMCKOrOo  0OIlecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealn3allid OCHOBHBIX
HanpaBJIeHUH BOCIIUTATEIbHOM eI TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MIMU  OOyyaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHA POCCUICKOTr0 00I1eCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEW, yBa)K€HHE 3aKOHA U
MIPAaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U M03HABATENbHBIX 33/1a4, BHIIIOJHEHUH OUOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpeNeNIATh COOCTBEHHYIO TO3HMILHMIO 110 OTHOUICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COLUATHHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[IO3HABATEIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHHIO
ONIOHEHTOB IPU 00CYX/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TFOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESTENLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOMN, ropAocTy 3a CBOM Kpaid, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWI0 ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHWCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN XU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOroieHre TUTHEHHYECKUX MPAaBHII M HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIOACH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTUKOB, KypeHHUS1);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



TOTOBHOCTb K aKTUBHOM JIESITEIBHOCTU TEXHOJIOTMYECKOU U COLIMATIbHOW HANPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBITIOJHATH  TaKyHO
NEeSITebHOCTB;

HMHTEpEC K pa3MyHbIM cdepaM MpoecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oymymieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHMIO M CaMOOOPA30BaHUIO HA MPOTSIKECHUH BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYPBI: MPUOOPETEHHE OTMBITa TIJIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

OCO3HAHUE TJIOOABHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIEM U MYTeH MX PEIICHHUS;

CrOCOOHOCTH UCIOJIB30BaTh MPUOOpPETaEMBbIe MPU MU3YUYEHUU OWOJIOTHUU 3HAHUS U YMEHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOTOIB30BaHKUEM (COOIOIEHNE
MpaBUJI TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEMPUSATHE NEUCTBHUH, MPUHOCIIIMX BPEN OKPYKAIOMICH NPUPOIHON cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONMPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJu4ue pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYIbTYphl, OIBITA
NESATENbHOCTH  JKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCS HMH B
[T0O3HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM ITPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON IEATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM H OOIIECTBEHHOM TMpaKTUKU, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CpPEJICTBA B3aUMOJICHCTBUS
MEXKy JIOJIbMH U MIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH TPOOJIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IHMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MOKCKA MyTe BBIXOJIAa M3 TI00ATBHBIX
AKOJIOTHUECKUX MPOoOsieM U o0ecTieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTHYECKUX 3HAHUU B LENSAX MOBBIIICHUS OOMIeH
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTU (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoOil Mpu U3yueHUH OUOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONy4aeMble 3HAHWS s aHalu3a M OOBSCHEHUS SIBICHUN
OKPYKAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JenaTb 0OOCHOBAaHHBIC



3aKJIFOUEHUS] Ha OCHOBE HAyYHBIX (DAKTOB W HMMCIOIIUXCS JaHHBIX C [ENbI0 TOTYyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCHOJIb30BAaTh OHMOJOTMYECKHE 3HAHUS IS PEIHICHUs
po0JIeM B pEaTbHBIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAYYHOW IESTEIHHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEA0BATENBCKYIO ACSITEIIbHOCTh HHANBUAYAIHHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30oBaHHI0O U CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUN 10 OHOJOTUM B COOTBETCTBHHM C JKU3HCHHBIMH
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOEHUS y4eOHOro mpeamera «buoOJIOTHS» BKIIOYAIOT:
3HaUMMbIe JUIST  (DOPMHUPOBAHMS MHUPOBO33PEHUS OOYYaIOMMXCA  MEXKIUCIHUIUIMHAPHBIE
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crieruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOIIeCC, CUCTEMa, HAy4YHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEIOBaHNE, HAONIOJCHUE, M3MEpPEHHE, DKCIICPUMEHT U JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIeUNBAONINE
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaroIInXCs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCUUIIIMHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAIbHBIC Y4YCOHBIC IEHCTBHS B TIO3HABATEIIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (pOpMyNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccU(pUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEITEIbHOCTU C TIOCTABJICHHBIMU IIENISMU;

WCIO0JIb30BaTh OHMOJIOTHYECKUE MOHATHS Uil OOBbsACHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYTUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3TMYHBIX WH()OPMAIIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELIeHUs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHE PE3yAbTATOB IIEINISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPA0OTy B YCIOBHUSX PEAITbHOTO, BUPTYaJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.
2) 6a30BbIe HCCJIE0BATEIbCKUE IeHCTBHS:

BIIQJICTh HABBIKAMH Y4eOHO-HUCCIIECIOBATEIBCKON M MPOSKTHOUW JCSITELHOCTH, HABBIKAMH
paspenieHus mpoOieM, ClOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IMTOMCKY METOJIOB
pEIICHHS MPAKTUICCKUX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHCHHUIO B YYEOHBIX CHUTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 33/71aud B 00pa30BaTENbHOUN NEATEIHHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJlaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJC pEHICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHANIPABIICHHBIN TMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPEY;

yMETh TEPEHOCUTh 3HAaHUS B TO3HABATEJIbHYID U  MpaKTUYECKyl0 oOnactu
AKHU3HEJESITENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 33/1a4H, TOMYCKAIOUIUE allbTEPHATUBHbBIE PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMYECKUX CIOBapsIX W CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTre), aHaNMM3UpOBaTh WHOOPMALIMIO PA3IUYHBIX BUIOB U (HoOpM
MIpeICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HKCIOJIB30BaHUA WH(OOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYecKOu
uHpopMalven: NMPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTHYeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEICTBA HATIISAHOCTH;

BIIJIETh HAaBBIKAMU DACIO3HABAHUA U 3alIUTHl  MHGOpPMAIMK, HWH(OOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3HIBATh



CYXJEHHUS OTHOCHUTEJIBHO BBINOJHEHUsI Npe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl MU
COIJIaCOBAHHOCTD MO3ULUI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHMS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTU NIEPETOBOPHI;

BIIJETh PA3JIMYHBIMU CHIOcOOaMu OOIIEHMSI M B3aMMOJCHCTBHUS, MOHUMATh HaMEpPEHUs
IPYrUX JEONEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHIKY U B KOPPEKTHOH (opme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoaorudeckoi mpoodieMbl, 000CHOBBIBaTH HEOOXOJUMOCTh IPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXJIOTO Y4aCTHHKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLCHMBATh WACH C IMO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIUATHBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIE€IE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3J0POBBIO
OKPY>KAIOILUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DPOPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOIB30BaTh MPUEMBI peIeKCHH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynapTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMud U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITEeIbHOCTH O TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX Y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00ydeHusI.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTe M POJM OMOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIIMOHAIBHOW I'PaMOTHOCTH YeJIOBEKA Ul PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEpKaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHSATUI: KU3Hb, KJIETKA,
opraHus3M, Merabosmu3M (0OOMEH BEHIECTB H  TPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsnus), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHCTEM, CaMOBOCIIPOU3BE/IECHHE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yueHus (0 LeHTpax MHOI00Opas3us U MPOUCXOXKACHUS KyIbTypHbIX pactenuid H. 1.
BaBuiosa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM Hay4yHOTo IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBJICHHH, OpraHu3alus M MpOBEJEHHE OHOJOIMYECKOIro
SKCIIEPUMEHTA, BBIIIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAyYHBIX IOHSITH,
TEOpUH U 3aKOHOB, YMEHHUE JI€1aTh BBIBO/Ibl HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEISATH CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: 0OOMEHA BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJIBLHOTO Pa3BUTHS
opraHusmMa (OHTOT€He3);

YMEHHUE MPUMEHSATH MOJTy4YEHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1IEIIbI0 00ecTIeueHHs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOM OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETUYEeCKHE 33Ja4yd Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIe0BAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUTSL TIPeACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IpPAaKTHUECKUue padoThl, cOOMIOIATh IpaBUa IMpU
paboTe ¢ yaeOHBIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE aCMIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA TSl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPIKaHUE OMOJIOIMUYECKMX TEPMUHOB U TOHATHH: BUJ, MOMYJIALUS,
reHoOH I, SBOJIONMS, ABWKYIIHE CHJIBI  ((DaKTOpBI) DBOJIIOIUH, MPHUCTIOCOOJICHHOCTD
OpraHu3MOB, BHJ000pa30BaHME, OSKOJOTMYECKUE (DAKTOpbl, OSKOCHCTEMA, IPOIYLECHTHI,
KOHCYMEHTBI, PeIyLIEHThI, LIeTIU MMUTaHMs], YKOJOrHYecKasi MupaMua, OMoreomeHos, ouochepa;

yMEHHE Wu3nararb Ouosnorndeckue Teopun (3BoitonMoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxojacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, yd4eHUs: O
o6uocdepe B. 1. BepHazackoro), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOrO IIO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUM, OpraHuM3alus U IpOBeJEHHE OHOJIOrMYECKOro
SKCIIEPUMEHTA, BBIJIBU)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IMOIYYEHHBIX PE3Yy/IbTAaTOB, HCIIOJIb30BAaHHBIX HAYUHBIX IOHSATHH,
TEOpUH U 3aKOHOB, YMEHHUE JIeaTh BBIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEISATH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMyJALUM, NPOIYLEHTOB, KOHCYMEHTOB, PpEAYLIEHTOB, OHOreOLl€HO30B U HIKOCUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U NMOTOKA SHEPIMU B HKOCHCTEMAX, aHTPOTIOI€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHON KHU3HU C LENIbI0 00ECTIeUeHH S
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJIeH, COONIIOJCHHUS HOPM
IPaMOTHOTO TOBEJICHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEeO0OXOAUMOCTU
UCIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun JUIst panroHaIbLHOTO
MIPUPOJIOTIOIIE30BAHMS;



YMEHHE pellaTh JIEMEHTapHble OMOJOTMYECKUE 3aJaduM, COCTABIATH CXEMbI IIE€peHoca
BELIECTB U HEPIUU B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE M TMPAKTHYECKUE pabOThl, COONIOIATh MpaBUia IpPU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O M3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubnmorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 0,5
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
MBHEACATEILHOCT KICTRH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 3,5



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 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOTUS 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero HU3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Nucrpykrax no OT u Th B kabunere bubmorexa HOK
Srtonorvi. BHONOIMS B CHOTEMe Ha 1 03.09 https://m.edso0.ru/863e6122
T ) T YK https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1 i 1OK
nonmoTexa
n 1 : 10.
«Mcnonp30BaHUe Pa3TUIHBIX 0.5 0.09 httos://m.eds00.ru/8636122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0OBEKTOBY
buonoruueckue cucTemMsbl, MPOLECCHI 1 17.09 bubnuoreka [IOK
U MX U3YYEHUE ' https://m.eds00.ru/863e6564
XuMHYECKu cocTaB KiIeTKH. Boja u bubmuorexka [JOK
1 24.09
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
benku. CocTtaB u cTpoeHHE OCIKOB 1 01.10 httos://m.eds0o.r/863e6b72
depMeHThI — OHOJIOTHYCCKUE bubnunoreka [JOK
1 08.10
KaTajau3aTopbl https://m.edso0.ru/863e6b72
bubmuoreka [JOK
JJI 1 15.10
Yroesozt. Jlmmmz https://m.edso0.ru/863e6870
bu6mmoreka [JOK
Hyxneunnossie kucnotsl. AT® 1 22.10 httos://m.edsoo.ru/863e6d5c
Hcropus n MmeTop! N3ydeHus 1 05.11 bubnuoreka [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

kieTku. Knerounas teopust

https://m.edso0.ru/863e6e88

Knetka kak 1ejgoctHas »xuBas

10 12.11
cucrema
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas padota Ne 1
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 19.11 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OTIMCAHUE
bu6moreka [IOK
12 06 0 26.11
MEH BEIECTE HITH METADOIIEM https://m.edso0.ru/863e766¢
bu6moreka [IOK
1 ) . X 12
3 OTOCHHTES. ACMOCHITES 03 https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 2 i1 00 10.12
HEPreTiHeriati bMer https://m.edsoo0.ru/863e7aae
JKu3zHeHHBIN UK KISTKU. [{enenue
KJIeTKH. MuTo3. JlabopartopHast Eu6 10K
nonroTeka
15 6ota Ne 2 «Hab 0.5 17.12
paboTa A2 £ (LLaOIIOACHIE MUTO34 B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax»
Hucr OTuTh 0
PYKTaX IO u Tb B kabuneTe BuGmiorexa LOK
16 ouosiornu. buocunTes Genka. 24.12
https://m.edso0.ru/863e796e
Peakius MaTpuyHOTO CMHTE3a
bubmuoreka [JOK
17 T — 14.01
paHciALA — GHOCHHTE3 GenKa https://m.edso0.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — 21.01 bubnuoreka [IOK

BUPYCHI

https://m.edso0.ru/863e7540



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

bubmuoreka [JOK

19 @DopMbI pa3MHOKEHHUS OPTaHU3MOB 28.01 https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
bubmmoreka [{OK

20 Meii 04.02

eHos https://m.edsoo0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
21 Jlaboparopuas padota Ne 3 05 11.02 bubnuorexa [JOK
«/3ydeHue CTpOEHHS MOJIOBBIX ' ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBunyansHOE pa3BUTHE 18.02 bubnuoreka [IOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 25 02 bubnuoreka [IOK
HAaCJEACTBEHHOCTH U U3MEHUYNBOCTHU ' https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAaHUS Eu6 10K
nonmoTexa
24 .M 0 04.03
FIPHSHAKOB. MIOHOTHOPAHOE https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UrUOpUIHOE CKpEelMBaHuE. 3aKOH
25 feSaBI/II())I/Ii/IOFO Haf)cn]i:l OBaHUS 11.03 bubmorexa HOK
A ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota Ne
4 «3yueHue pe3ynbTaToB bubnuoreka [IOK
26 0.5 18.03
MOHOTHOPHTHOTO ¥ TUTHOPHIHOTO https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
97 I'eneTuka nmoma. HacaemoBanue 95 03 bu6mmoreka [JOK

MPHU3HAKOB, CLCIIJICHHBIX C ITOJIOM

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3menuusBocts. Henaciencrsennas
M3MEHUYUBOCTb. JlaboparopHas

pabota Ne 5 M3zydenwne bubmmoreka [JOK

28 . 1 0.5 08.04
MOM(UKAITIOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapUAIIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast "BMEHYMBOCTb.

29 Jlaboparopuas paboTta Ne 6 «AHamu3 1 05 15.04 bubnuorexa [JOK
MyTaIuii y po30(uIiisl Ha TOTOBBIX ' ' https://m.edso0.ru/863e8efe
MHKpOIIpenapaTax»

bu6moreka [IOK
30 r 1 22.04
cHeTHia Heropexd https://m.edso0.ru/863e8d78
Peseprubrit ypok. O60011eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1 29.04
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 C 1 06.05
CIICKIHA KaK Hayka 1 fpotiece https://m.edso0.ru/863e9214
MeTobl 1 JOCTHXKEHHUS CEIICKIINHU bubnmuoreka [JOK

33 . 1 13.05
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosiorus kak oTpacib 1 20.05 bubnuoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 35

I[TPOTPAMME



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Nucrpykrax no OT u Th B kabunere
OMOJIOTHH. DBOJTIONHS U METOJIBI €& 1 02.09 bubmorexa HOK
’ ' https://m.edsoo.ru/863ea20e
W3y4YEHUS
Hcropus pasBuTHs NpeacTaBICHUN 1 09.09 bubnuoreka [IOK
00 3BOJIIOIUH ' https://m.eds00.ru/863e9570
bu6moreka [IOK
M 1 16.09
AKPOSBOIHOMHA https://m.edsoo.ru/863e9cle
[omynsius kak seMeHTapHas
€IMHHUIIAa BUJIA ¥ SBOJIIOIIH.
bu6mmoreka [IOK
Jlab 6ota Ne 1 1 0.5 23.09
aboparopuai pabota 7z https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 30.09 bubnuoreka [JOK
(haKTOpHI) IBOJIOLIUH ' https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
E i1 0TO 1 07.10
CTCCTBEHHBII OTOOP M €ro oMl https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
0 . JIab
BHuI000pazoBanue. JlabopatopHas 1 05 14.10 bubnunoreka [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»

https://m.edsoo.ru/863e9fde



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

Hanpasnenus u nyru

bubmuoreka [JOK

8 21.10
MAaKpO3BOIIOLUHA https://m.edsoo0.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONNAN 11.11
10 I/I"CTOpI/ISI KHU3HH HA 3eMJIe M METOIbI 18.11
e€ n3ydeHus
11 ['MnoTe3bl NPONCXOXKACHUS KU3HHU HA 95 11 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie o Ipam U 02.12 bubnuorexa [JOK
nepuoIam ' https://m.edso0.ru/863ea6be
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [IpakTnueckas padora Ne 1 05 0912 bubnuoreka [IOK
«/3ydeHue UCKOMaeMbIX OCTaTKOB ' ' https://m.edso0.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema 16.12 bubnuoreka [IOK
OPraHM4ecKoro Mupa ' https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 C) 23.12
BOJOLS HE/I0BEKa (AHTPONOrCHEs) https://m.edsoo.ru/863eac2c
HNucrpykrax o OT u Th B kabunete
bu6mmoreka [JOK
16 OuoJsioruu. [[BIKyIIHe CHUITBI 13.01
https://m.edsoo.ru/863ead44
(dakTOphI) aHTpPOTIOTEHE3A
17 OcCHOBHBIE CTa/IUU IBOJIOLUU 20.01
YernoBeKa
Yenosedeckue pacsl U IPUPOIHBIE bubnuoreka [IOK
18 27.01
ajanTalyu 4ejIoBeKa https://m.edsoo.ru/863eaea?2
19 PesepBHbiit ypok. O6001IeHHE 10 03.02

TeMe «BO3HUKHOBEHHE U pa3BUTUC



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

JKA3HHU HA 3eMIIe»

20 DKOJoTHus KaK HayKa 10.02
21 Cpenpl 0OMTaHHS U SKOJIOTUYECKHE 17.02 bubnuorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkToOpsI.
JlaboparopHas padota Ne 3.
22 <<M0pp¢)on2mq§::1<ne O0COOCHHOCTH 0.5 03.03 brbmmorexa [OK
N https://m.edsoo0.ru/863eb10e
pPaCTeHHIA U3 PA3HBIX MECT
oOUTAHUS
bu6moreka [IOK
23 buotiieckie pakToph 17.03 https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToacuér mioTHOCTH 0.5 24.03
MOMYJISILIUK pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — 07.04 bubnuoreka [IOK
OHOLIEHO3 https://m.edsoo0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 14.04 bubnmuoreka [JOK
(sx0ocHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. 21.04 Eubmorexa OK
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI 28.04
29 AHTpPOIIOTE€HHBIE YKOCUCTEMBI 05.05
buocdepa — rnodanbHas bubnuoreka [IOK
30 12.05
JKOCHCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 19.05 bubnuoreka [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouochepsl https://m.edsoo0.ru/863ebd16

32 YenoseuecTBo B buochepe 3emin 1 26.05

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJI0Be4YecTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O00O0IICHHE TEMBI

34 «Coo01IecTBa U IKOJIOTHICCKUE 1
CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus, 11 knacc/ bensies JI.K., Ipimmun .M., Ky3unenosa JI.H. u
npyrue; nox penakuuen bensesa J[.K., IpiMimunna .M., AkunonepHoe
obmectBo «M3narensctBO «IIpocBenienue»

buonorus, 10 kinacc/ bensies JI.K., Ipimmui .M., Ky3uenosa JI.H. u
npyrue; nox penakuuen bensesa J[.K., Ipimmuna .M., AkuronepHoe
obmectBo «M3narensctBO «IlpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

MeTtoaudeckoe nocodue 6uosorus 10 - 11 kmacc. https://edsoo.ru/wp-
content/uploads/2023/08/mp_biologiya format-docx 26082023 na-sajt.pdf

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBbI
CETHU UHTEPHET

1.https://resh.edu.ru/
2.https://uchi.ru/home
3.http://www.virtulab.net
4. http://bio.1september.ru/urok/
5. UudopmarmoHHo-cripaBouHbIi pecypce mo ouosnoruu http://www.cellbiol.ru/
6. bubnmoteka IIOK https://m.edso00.ru/863e8d78
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