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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mnpenmera «buonorus» cocraBuim:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanun, a TaKKe MOJIOKESHUS O CIICIH(UKE OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEIEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszenaM W TeMaM, PEKOMEHIYEMYIO IMOCIEeI0BaTeIbHOCTh M3y4YeHUsI ydeOHOTO Marepuaia c
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornu (10—11 xmaccel, 6a30BBIii YPOBEHb) pPEaJIM30BaH IMPUHIIUII
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OEpeKHbIM OTHOIIEHHWEM K OKpYKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJOTMH YJEIIeHO BHHUMAaHUE HCIOJb30BAHUIO MOJIY4EHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 11€TIeCO00pa3HOTO MOBEACHHS B OKpYXKAalollel MpUpPOJHOI cpele,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «bUoNoOrus» MPOJAUKTOBAHO HEOOXOTUMOCTBIO 00ECIeUeHUs YCIOBUM ISl PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS JiA: TMO3HAHUS 3aKOHOB JKWUBOHM TMPHPOJBI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHWONOTHSI UMEET TaKkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 33Jau CpeHero oouero oopa3oBaHus, counanuzanuy odydaromuxcs. M3ydenne



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpaluy OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JAPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYKAIOUIeW NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTMHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTikeHue Lenu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4yHOro IIO3HAHMI,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUs B OMOJOIMM HayYHBIX B3IJIS/I0B,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHUS OKPYKAIOIIET0 MHpa XKMBOM HMPUPOJIbI Ha
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKMX 3HAHUM Ul MOBBIIICHUS YPOBHS 3KOJOTMYECKON
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAaHHE U COOIO/ICHNE Mep MPOPHIAKTUKH 32a00ICBaHHIA.

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

Jiis u3ydenust 6uoJsioruu Ha 0a30BOM YPOBHE CPEIHETO OOIero oOpa3oBaHUs OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).

COJAEPKXAHUE OBYYEHMUSA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOILIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoueil, dTUKOW, ICTETHKON Hu mnpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOABI (HAOTIOIEHNE, SKCTIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accu(UKaus, MOJIeIMpOBaHNe, cTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuiet U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

[Ipaktuueckass pa6ora Ne 1. «lcmomp3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

JKuBwie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus Owosiorun. OTIMYuEe >KUBBIX
CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuiper u cxembl: «OCHOBHBbIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3alUU >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens MoJiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHME  3JEMEHThl:  MaKpPO3JIEMEHTHI,
MHKpPO3JeMEHThl. Bosia 1 MuHepanbHbIe BEIIECTBA.

@yHKIMU BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logaepxkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHuMsbie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorndeckue QyHKIIMN OEIKOB.

®epMeHThl — Ouonoruueckue karanu3aTopbl. CTpoeHHE (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cnenuduuHocTh. Kodepmentsl. Butammubl. Otriauuus  (QEpMEHTOB  OT
HEOPraHMYeCKUX KaTalnu3aTopoB.



YraeBopl: MOHOCaXapuIsl (TJII0K03a, pubo3a u Je30Kkcupubdosa), nucaxapuabl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTo03a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiictBa. buonornueckne QpyHkmuu munuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMIIUIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJIOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[uronorusa — Hayka o kinerke. Kilerounas teopus — npumep B3aMMOJEHCTBUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsiekyinsl JJHK kak renerudeckuii anmapar, cuctema cuHTe3a Oenka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kineTku. Kinetounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTHI.
Buner nnactua. HememOpanHblie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — peryasTopHsIi 1IeHTp KiIeTku. CTpoeHue sipa: saepHas 000J049Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. 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.

HMuarpammsel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XuMU4ECKMX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTpoeHHe 3yKapHuOTUYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Apa KIETKN», «YTIIEBOIABDY, «JIUIuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /Al HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

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

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHS KIETOK pAcTEHHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALIUS (PHEPreTHIECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTadonu3ma. Pob
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

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

@®otocunTe3. CBeroBas u TemHOBas Ha3bl ¢orocuHTe3a. Peakumu QoTocunTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOLMe OaKTepuu. 3HAUCHHUE XEMOCHHTE3a I KU3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTarbl dHEpreTnyeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbiXxaHue. OKHUCIUTENIbHOE
¢bochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTuyecKkoil MHpopmamuu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Drtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3E OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHHui, )KUBOTHBIX U YeJIOBeKa, BhI3bIBaeMble BUpycaMH. Bupyc nmMmyHonedunnTa yenoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHast TpaHCKpHUIIIMSA, peBepTaa U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIA.
JdemoHncTpauuu:

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

Tabmuupt w  cxembl: «Tunel  muranus», «Metabomusm»,  «MHUTOXOHAPHUIY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHkuuoHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Pemmukanus JTHK».

OGopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», MoIelb CTpyKTypsl JJHK.

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii 1uKI, WM KU3HEHHBIM 1ukn kietku. Mutepdaza m muros. Ilpomeccsr,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatusl. LluTonornyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pasHbIX
CTaAMsIX MUTO3a. BUOIOTMYEeCKUii CMBICIT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE HJs
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECTOIOTO.



Meiio3. Craguu wmeio3a. [lporeccel, mpoucxonsiiue Ha cragusix meiosza. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JI0BBIE JKeNe3bl:
CEMEHHUKU M SMYHUKU. OOpa3oBaHUE U PAa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30us,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcCoOEHHOCTH CTpPOEHUs SULEKIETOK MU
cnepmaro3ounioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3Buthue (OHTOTeHEe3). DOMOpHOHAIBHOE pa3BUTHE (dMOpHOTEHE3).
OTamnsl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy INO3BOHOYHBIX JXHWBOTHBIX! IIpO6J'IeHI/IC, racTpyisinus,
opradoreses. [loctamOpruonanbHOE pa3BuTHE. THUINBI MOCTIMOPHUOHATIBHOIO PA3BUTHSL: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, 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, «/[BOMHOE OMIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHHE pacTeHui», «JleneHune KieTku
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIIETOUHBIN IHKI»,
«Permmukanua [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YelloBeKa», K OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MuUKporpenaparbl «CriepMaTo30ubl MIEKOMUTAIOIIETOY,
«SinekneTka miekonuTarmero», «KaproknHe3 B KJIETKax KOpemka JIyKay, 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.

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3BuTusi reHeTHKU. Ponb 1uTONOrHMM U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATUS. ['eHeThuuecKas CHMBOJIMKA, UCHIOJb3yeMasl B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB nepBoro nokosienus. [Ipasuio
JOMHHUPOBAHMS. 3aKOH pacllelUIeHus Mpu3HakoB. lumore3a uuctorel ramer. [lonHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAHMS. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb3oBaHNe aHAIM3UPYIONIETO CKPEITUBAHUS IS OTIpeeTIeHUsl TeHOTHUIAa 0COOH.

CuerieHHOoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE 110J1a. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacliemoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
II0JIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOIU(PUKAUOHHONW H3MEHYMBOCTH.
BapuannonHsslil pax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KosmdecTBeHHbBIE U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHUYUBOCTh. KOMOWHATHBHAS W3MEHYHUBOCTD.
Meiio3 u 1onoBOM mponecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBoCTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTarii. MyrareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICJACTBCHHON
n3MenunBocty H. M. BaBunosa.

BuesnepHas HaclneACTBEHHOCTh U H3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONIbI TEHETUKH YEJIOBEKA:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUYECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuii. CoBpeMEHHOE Ompe/elieHne TEeHOTHUIA: IIOJHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTHIUPOBaHKE, B TOM umcie ¢ nomotibio [II[P-ananu3a. HacnencrBeHHbsie 3a00ieBaHMs
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. CoMaTthdeckue H TeHepaTuBHbIe MyTanuu. CTBOJOBBIC KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckmii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOrE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanuey, «lLluTonornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUSI,
«Meio3», «B3anuMoaeiicTBUe ajuieNIbHBIX T€HOBY, «I €HETUYECKHE KapThl PACTCHUH, KUBOTHBIX
n 4yeyoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJENIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka H IKMBOTHBIX», «Bumbl usMeHunBoctn», «MoandukannonHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHUe», «uruOpunnoe ckpeuiuBanue», «llepekpéct XpomMocom», MHKPOCKOIN U
Mukpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (Gopmbl KpbUILEB U OKPACKU Tena), repoapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPH THOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3yueHne MoaAMPHUKAIIMOHHON M3MEHUUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

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

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

Tema 7. Cesnexknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apokKJIeHHE CENeKIUU U noMecTukamus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyJIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpemeHHbIE METOJbl CelIeKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHui u KUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPUIMHT.
Uucras sumuug. CkpeumuBanve 4YHCTBIX JuHUM. [ereposuc, wim rulOpuaHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpuauar. OtnanéHHas ruOpuausanuss U e€ yCIexH.
HcKycCTBEHHBI MyTareHe3 M IOJYYECHHE MOJUILIONI0B. J[OCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak otTpacib Npou3BOACTBA. ['€HHas HHXKeHepus. OTalbl CO3AAHUS
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Kierounas wumxenepus. Kierounsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHni. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKME M 3Thueckue mpobiembl. MO —
TEHETUYECKH MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuubl u cxembl: kapta «LleHTpBl MPOUCXOXKACHHS W MHOTooOpasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl HOMaNTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHuas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IUJIOJJIOB M KOPHEIUIOAOB AMKUX (OPM U KyJIbTYpPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble U MpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIMU PACTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIUIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipennoceiki BO3HUKHOBEHHS IBOJIIOLMOHHONW TEOPHUH. DBOJIOLMOHHAS TEOpus U €€
MecTo B OnoJioruu. BiusiHre 3BOIOIIMOHHON TEOPUH Ha pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBupnerenbctBa sBomonuu. [lageoHTosioTHYECKHE: TOCIEI0BATEIBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOI JIeTonucH, nepexoanbie ¢popMel. buoreorpaduyeckue: cxoicTBo
U paznuuue GayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJICTBA M PazNuyusi IMOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHbIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTEH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. JlapBuna. Ilpeanochiiku BO3HUKHOBEHUS JIapBHUHH3MA.
JIBuKyImue CHiIbl SBONIONHMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHMUYEHHOCTU PECYpCOB, HEOMpEeNeNEéHHAas H3MEHYHBOCTh, OOpb0a 3a CyIIeCcTBOBaHUE,
€CTECTBEHHBII 0TOOP).

Cunrernueckas Teopust sBoonun (CTD) u e€ 0CHOBHBIE MOJOKEHUS.

MukposBomtonud. [lonmynsuus kak eIMHULIA BUAA U S3BOTIOLUU.

JIBuxkymue cuiibl ((akToOphl) 3BOJIOLNWK BHJIOB B Mpupoje. MyTallMoHHBIN Mpolecc U
KOMOWHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHbIe BONHBI H JApeld renoB. Mzomsiuus u
MUTPALIUSL



EctecTBennslii oT00p — HampaBisiommid ¢aktop sBomound. DOpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3yibTar 3BoJitonuu. Ilpumepsr npucnocoOnenuit
y opranu3mMoB. ApoMop(h03bl U HIHO-aJaIITALINH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpa)uuecKkoe, 3KOJIOrHYECKOE.

MakpoaBomtorus. @opMbl dBoNIFOLWH: (puUIeTHYECKasi, JAUBEPreHTHAs, KOHBEPTreHTHAs,
napauiensHas. HeoOpatumocTs 3Bosonuu.

[IpoucxoxxaeHue  OT  HECHEUMAIM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoncTpaumnu:

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

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MTO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOppOBI 3a CYyLIECTBOBAHUEY,
«EctectBeHHBIi  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHOTrooOpasue Mopos
KUBOTHBIX», «[Tomymnsumy, «MyrtanuoHHas M3MEHUYUBOCTDY, «Apomop¢o3b1»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JBuxymme cuibl sBorONUn», «Kapra-cxema
Mapipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHOCT
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BU00OpAa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOp MI0JI0B U
ceMsiH, KoJulekuus «[Ipumepsl 3aliUTHBIX TPUCTIOCOOIEHUH Y JKUBOTHBIX», MOJIeNIb «OCHOBHBIE
HaMpaBJIeHUs BOJIOLUNY», 00BbEMHAsA MOJeNb «CTpOEHUE FOJIOBHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KosuleKiuus «@DOopMbl COXPaHHOCTH MCKOMAEMBIX
KUBOTHBIX M PacTCHUi», Mozenpb anmumkanusa «llepekpécT XpoMocom», BIaKHBIE IIpenaparsl
«Pa3zButne HacekoMoro», «Pa3BuTHe mArymkm», Mukpompenapar «J/lposzoduna» (HOpMa,
MyTaluu (GOpMbI KpPbLIILEB U OKPACKHU TEIa).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JIabopatopHas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JlaGopaTopHas pabora Ne 2. «OmmcaHue TPUCTOCOOICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHBle IIPEICTABJICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie: aOMOreHe3 W MaHcHepMus. XUMHYecKas 3BOJIIOLUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMUYECKOH 3BoJironi. HavyanpHble 3Tanbl Ononorudeckoi sBosonuu. I'unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KIEeTKH U UX
sBoroNMsL. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo odpaMm u nepuomam. Kartapxeil. Apxelickas u
npotepo3oiickas opbl. [lameosoiickas spa u €€ nepuojpl: KeMOPHMCKHMHA, OpPJOBHUKCKHA,
CUJIIyPUHCKHM, TEBOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o30iickas 5pa 1 €€ IEpUObl: TPUACOBBIN, FOPCKUHI, MEJIOBOM.

KaiiHo30licKas pa u €€ nepuoIpl: NajaeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U >KMBOTHBIX. [losiBieHue,
pacuBET ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema opraHM4ecKOro Myupa Kak OTpaykeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMAaTHUYECKUE
TPYIIBI OPraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpomosioruss Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKICHUN YelloBeKa. MeToibl u3yueHus antponorenesa. CxoACTBa U pa3inyusl 4ellOBEKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass HW3MEHUUMBOCTh U
ecTecTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK yMeIbl,
Yenosek mnpsmoxomdamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckune packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOUHAs (€Bpa3HiicKas), HErpo-
aBcTpajioniHas  (9PKBaTOpHalibHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

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

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoMHEUYHON cUCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtkay, «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi cucTeMa OPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKHX YEepT CTPOEHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeiue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0oBeUeCKHe pachi».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICHKU WM M300pakeHUs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YEJIOBEeKa (KaMHH-YOMIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTtnueckas padota Ne 1. «/3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi « BOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBequecKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

OKOJIOTHSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTpOToreHHbIe. JlelicTBre IKOIOTHYeCKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMmIeparypa, BIaKHOCTb.  DoTonmepuousM.
[IpucnocobaeHnss OpraHu3MoB K JEHCTBUIO aOMOTHYECKUX (PaKTOpOB. bruonornyeckue puTMsL.

buotnueckne daktoppl. Buapl OHOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHIIHUS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HaxJIeOHWYECTBO). AMEHCAIM3M, HEWUTpalu3M. 3HadeHHe OMOTHYECKHX
B3aMMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeNW IOIYJISLUU:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHPOCT, MuUrpauus. JuHamuka
YHCJICHHOCTH MOMYJISINH U €€ PEeTyIsIIHAL.

JdemoHncTpaumuu:

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

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIHH
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOSHHOCTH PACTCHHIA U3 PAa3HBIX MECT
oOUTaHUD».

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

[Tpaktuueckas padota Ne 2. «I1ocYET MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IK0JIOTHYeCKHE CUCTEMBI.

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

Dkojnorudeckue cucrembl (3kocucremsbl). [lonstue 06 sKocucTeMe KW OUOTreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMmbl. IlumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeNud HKOCHCTEMBI: Onomacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCIEHHOCTH, OnomMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[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 ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTMYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuaackoro o Omocdepe. I'paHuiibl, coctaB u CTpyKTypa OHOCHEPHI.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OMochepbl Kak TIIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanpHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTy 6uocdepsl. OCHOBA pallMOHATIBHOTO YIIPaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib3oBanue. J{oCTikeHus OUOIOTHH U OXpaHa MPUPOIBI.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BoJoéMa», «ArpoleHo3», «lIpuMepHbIe aHTPONOreHHbIE BO3ACHCTBUS HA TMPUPOIY»,
«BaxHelilue WCTOYHHMKHU 3arps3HEHUs] BO3/AyXa W TPYHTOBBIX Boa», «[louBa — BaxHeiimias
cocraBistomas onochepb», «DakTopsl nerpaganuu nousy, «l[lapaukoBsiil d3hhexT, «DaKTOpHI



panmoaKTUBHOTO 3arpsi3HeHus Onocheprn», «Oomas cTpykrypa ouocheps», «Pacmnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onocheprr», «KpyroBopor yriepoma B Guocheper,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PactutenbHble  cooOuiecTBa», Kkowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TIepOapuu M KOJUIEKIMHM pPacTeHUW U HKUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Buaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJaromuMUCs MPOrpaMM CpeHEro 00mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MNpECAMCTHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOEHHUS Npeamera «bHOJIOTHsS» BbIIEICHBI
CIIEIYIOIIAE  COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakJIaHCKOM
WUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4YnEC MOTHBAIIUN K 06yquH}0 6I/IOJ'IOI‘I/II/I, ueneHaHpaBneHHoe paBBI/ITI/Ie BHYTpeHHHX
YOKICHUIM JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTCH M UCTOPUYECKHUX TPAIUIUH Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCIILHOCTH  IICHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUUECKOTO 00pa3oBaHMs, HAJIUYHE HKOJOTHYSCKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh IIEJTU ¥ CTPOUTD KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHMS TNpeameTa «BHOJIOrus» IOCTHraroTCs B CIUHCTBE
y4eOHOM M BOCHHUTATEIBHOU JCATECILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, HCTOPHYECKUMHU M JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOIIeCTBE MpaBWJIaMH W HOPMaMH IOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTAHUS W CaMOPA3BUTHS, Pa3BUTHS BHYTPCHHEH MO3WIMH JIMYHOCTH, MATPHOTHU3MA,
YBOKCHHS K 3aKOHY M IPaBOTOPSAKY, YCJIOBEKY TpyJla M CTaplIeMy ITOKOJICHHIO, B3aUMHOIO
YBOKEHHsI, OCpEKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 H  TPAJUIHAM
MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoit denepariyu, Ipupoae U OKPYKAIIICH cpele.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS Y4EOHOTO mpenmeTa «BHONIorHs» MOJKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTPCHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIGHHOCTHBIX OPHCHTAIMid, TIMO3UTHBHBIX BHYTPCHHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIeCcTBa,
paciupeHe >KU3HEHHOTO OTbITa M OMBITAa JIEATEIBHOCTH B MPOIECCE PeaTH3alli OCHOBHBIX
HaMpaBJICHUH BOCIIUTATEIbHOMN €ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHUS:

chOPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JieHa POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)X€HUE 3aKOHA U
MIPaBOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
peleHn: yuyeOHBIX U MO3HABATEIbHBIX 33/a4, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUTHIBATb B  CBOUX JEHUCTBUSAX HEOOXOAUMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMM YOEXKIEHUSAMHU, KyJIbTYPHBIMH IEHHOCTSAMH U COLUAIbHBIM
MIOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
[I03HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHUIO
OTIITOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESITENbHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KYJIBTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAIIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclHeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMI 3Ha4€HUs1 OMOJIOTHH B IO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

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

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

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

S5) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJIbBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1aronoIyYus:

MOHMMaHHUE U pealu3alus 370poBOro u 0e30macHoro oopasa >KM3HU (310pOBOE MUTAHHUE,
COOJIIO/IeHHE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATHHA U OTAbIXA,
perynaspHas (u3MuecKas aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYALHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
MIOBE/ICHUS B CUTYaLUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;



OCO3HAHHE TOCIEACTBUI W HENPUSATHS BPEIHBIX MPHUBBIUCK (YIMOTPEOJCHUS aTKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHUECKOU M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IUIAHUPOBATH M CAMOCTOSTEIIBHO  BBITIOJNHATH — TaKyHO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATEbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO U CaMOOOpA30BaHHUIO HAa MPOTSKEHUU BCEU
KU3HH,

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHS YKOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OI[EHKU WX BO3MOYKHBIX TTOCJICICTBUN TSI OKPY>KAIOIIEH CPEeJIb;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCIOJIB30BaTh MPHUOOpPETaEMBbIC MPU W3YYCHUU OMOJIOTHH 3HAHUS U YMEHUS
MPU PEIICeHUH TPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOIOTNIOIH30BAHUEM (COOIIOICHNE
MpaBUJI TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOIHOM Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEANPUHIMACMbBIX
JNEUCTBUIN U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJbHOW TMPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MIPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHruu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JUII COBPEMEHHOW ITMBHIIM3AIMU: OOeCTieueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MPOoOsieM U oOecrieueHus mepexoia K yCTOMUYMBOMY Pa3BUTHIO, PALIMOHATIEHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJyYEHUH OMOJOTHYECKMX 3HAHWUU B IEJNSX TMOBBIIMICHUS OOIIeH
KYJIBTYPBI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTW (DyHKIIMOHAIHHOM
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil pU U3yueHUU OUOJIOTHH;



IMOHUMAHUC CYIIHOCTH MCETOJO0B IIO3HAHHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAayKax,
CMOCOOHOCTH HCIMOJIb30BaTh MOJy4aeMble 3HAHHS Ui aHaluu3a M OOBSICHEHHS SBJICHUUN
OKPY)KAIOIIET0 MHUpa M MPOUCXOISIIMHUX B HEM W3MEHEHHWA, YMEHHE JeliaTh O00OCHOBAaHHbBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCHOIIUXCA MOaHHBIX C LCJIbIO MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CAMOCTOSTEIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6JI€M B PCAJIBHBIX JKXU3HCHHBIX CUTyallUsaX;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh OCYLLECTBJISTH NMPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANUBUAYAILHO U B IPYILIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEpPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHU C IKM3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHHS YJIeOHOTrO TpeameTa «BhoJIoTHs» BKIFOYAIOT:
3HaYuMble JUId  (OPMHpPOBAHUS MHMPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAKAOIINE [IEIOCTHOCTh HAYYHOUM KapTUHBI MUpa
)51 CHeI_[I/I(i)I/IKy MCTOAO0B MMO3HAHUA, UCIIOJB3YEMbBIX B €CTCCTBCHHBIX HayKax (BeH_[eCTBO, OHEPTru-,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAaydHbIH (akT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHHE, HAOJIOJCHUE, M3MEPEHHUE, SKCIIEPUMEHT W JPYTUX), YHUBEPCAIbHBIC
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIE), 00ECIEYMBAIOIINE
dhopmupoBanre (PyHKIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaroIIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble YyueOHBbIE NEHCTBUS B TMO3HABATEIBHOU U
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CpEeIHEro ooiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYECKHUeE JTeHCTBUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukauy, 0000IIeHus1), PacKpPbhIBaTb CMBICI OHOJIOTHYECKUX
MOHATHH (BBLACTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C JPYTUMU MOHITUSIMHU);

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Uil OObACHEHUS (PAKTOB W SBICHHUH KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JCSATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHS:

BJIaJICTh HaBbIKAMH y4€OHO-MCCIIEIOBATENHCKOW M MPOEKTHON NIeATebHOCTH, HaBBIKAMU
paspeleHus npodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
pelieHust MPaKTUIECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMS;

WCIIONb30BaTh PA3JMYHbIE BHUJBI JIEATEILHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEpIpETaIui, TpeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYalMSX, B TOM YHCIIE MPHU
CO3/ITaHWU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(hopMupOBaTh HAYYHBIA THIT MBIILICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEHN, KITFOYEBBIMHU
MIOHSATHUSMHA B METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEIHHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3aJady, BBIJBUTATH
TUTIOTE3y €€ peIIeHUs, HaXOJUTh apryMEHTHl MJIg JI0KAa3aTelIhCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBJISITh 1EJICHAIIPABJICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCHTh 3HAaHUS B [O3HABAaTEJIbHYD U  MpaKTUYeCKyl oOnactu
KHU3HEJCSATENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE HWJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B Pa3UYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOTO MocoOwus,
HAyYHO-TIOMYJISIPHON JITEepaType, OMOJIOTHUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHere), aHaIM3UpoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHHUSI, KPUTUUECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh Pa3IUYHbIE METOIbl MpHU TOUCKE U OoTOOpe
Oouosnoruueckor nHGopMaIul, He0OOXOIUMOM IS BHITIOJIHEHUST y4eOHBIX 3a/1ad4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBbHYIO (OpMY TpEACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmsl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYEeCcKOU
uHpopManuen: MPUMEHITh XUMHUUYECKUE, (PU3MUecKne U MaTeMaTU4YecKHue 3HAKU M CHUMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;



BJIQJICTh HABbIKAMHM DPACMO3HABaHMSA M 3alIUThl WHGpOpMaNWU, HHOOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIM JUCKYCCHUU IO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJICHHsI OTHOCHUTEJIGHO BBITIOJIHEHHUS TpeiaraéMoil 3aJadd, YYUTHIBaTh HWHTEPECHl U
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTb HeEBepOaJbHbIE CpEACTBAa OOLICHMS, MOHMMATh 3HAYEHHE COLUAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOHPIMKTHBIX CUTYAIMi, YMETh CMATYATh KOH(IUKTHI U
BECTH II€PETOBOPEI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHON (popme
(dbopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eSAITEIbHOCTD:

MOHUMATh W UCTIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYaTbHONH PabOTHI TpU
pelieHny OHoJIoru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMOJEMCTBYS NPU peLICHUH yueOHOM 3a/1auu;

BEIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, PACHPEACNISATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OICHUBATh UAEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETHYeCKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalHUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHe YHMBePCAJIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amus:

WCIOJIb30BaTh OHMOJIOTHYECKUE 3HAHUSA MJIs BBIABICHUSA NpoOJIeM M HUX pEIIeHUs B
KU3HEHHBIX M Y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 11€I€BbIe U CMBICIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUSIX M IMOCTYIKax MO OTHOILIEHHUIO K >KMBOM MPHUPOJE, CBOEMY 3JIOPOBBIO M 3J0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PELIeHUs MPOOIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacuIupATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;



OILICHUBATh MPHOOPETEHHBIN OTIBIT;

cnocoOCTBOBATH (POPMUPOBAHHIO M MIPOSIBIICHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 00JaCTAX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OLINOKY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHMs mporpamMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduieckue s yueOHoro npeamera «buosorusy HaydHbIe 3HAHHS, YMEHHS U
crocoObl JEHCTBUI TIO OCBOCHMIO, WHTEPHpPETAMM W MPeoOpa3oBaHUIO 3HAHWUW, BHJBI
NEeSITeNbHOCTH 1O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUW B PAa3IMUYHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pEalbHBbIX J>KM3HEHHBIX CUTYyallUsAX, CBSI3aHHbIX ¢ Ouosorueid. B
MporpaMMe MpeIMEeTHbIE PE3yIbTaThl MPEACTABICHBI 110 ToAaM 00y4eHusI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHUI O MECTe W POJM OUOJIOTUHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKA JJIsl PeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEP)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HD, KIIETKA,
opranu3M, MeTabonu3Mm (0OMEH BeUIeCTB U MpEeBpalleHUEe JHEPruH), TOMEeoCcTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEACHUE
(perpoiyK1ius), HACJIEeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yYMEHHME H3JaraTh OHOJOTHYEeCKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MYTAaI[MOHHAs,
LEHTpadbHas JOorMa MOJIEKYJsipHOU Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BauioBa) u yuenus (0 EHTpax MHOTOOOpa3us U MPOUCXOXKICHUS KyTbTYpHBIX pacTeruit H. U.
BaBwuioBa), onpenensats rpaHuIlbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBJICHUW, OpraHu3anuss M TMPOBEACHHE OUOIOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX Pe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHIl ¥ 3aKOHOB, YMEHHUE JIeaTh BHIBOJAbl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U



MpEeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XeMOCHHTE3a, MUTO3a, MEW03a, OIUIOJOTBOPEHUS, Pa3MHOKCHHSI, WHINBUIYAILHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSAThH MMOJYUYCHHBIC 3HAHUS JUISI OOBSCHEHHUS OMOJOTHYECKHX IMPOIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C EJIBI0 00SCTICUeHUs
0€30MIaCHOCTH CBOETO 3JI0POBBbSI U 3I0POBBS OKPYKAIOUIMX JIIOJCH, COONIONCHHS HOPM
IrPaMOTHOTO TOBEJCHHSI B OKpPYXKAMOIIECH MPUPOIHON Cpele, NMOHMMAaHHE HEOoOXO0IUMOCTH
WCIIOJIb30BAHUS JIOCTHIKCHUN COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJIOTHH IS PAalMOHAILHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHE peIlaTh JJIEMECHTApPHBIE TECHETUYECKHE 3aJadyll HAa MOHO- W JUTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKpEIINBAHUS
IUTSL TIpEACKa3aHusl HaclleIOBAHUS IPH3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKue padoThl, cOOM0aTh MpaBuUiia MpPHU
paboTte ¢ yueOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECCKH OICHHBATh W WHTEPIPETUPOBATHL HH(POPMAIHMIO OHOJOTHIECKOTO
COJICP)KaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW MH(OPMAIHH, HAyIHO-TIOMY/ISIPHBIE MaTEPHAJIBI), STHUCCKHE ACIIEKTHI COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIIUI0 W3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIIOJIh30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» 6 11 kKnacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUII O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUINA: BUJI, TTOMYJISIUS,
reHoOH, SBOJIONHMS, JBWXKYIIHE CHIBl ((aKTOpbl) DBOJIIOIUH, MPHCIIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa3oOBaHUE, OKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOJAYLEHTHI,
KOHCYMEHTBI, pEAYLICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreoreHos, ouocdepa;

yMEHHME H3jaraTh Ouosnoruueckue teopuu (dBosounoHHass teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOINHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHud u mytei sBomtonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BETUYMHAMHU, OOBSICHEHHE TOJNYyYEHHBIX pPEe3ylIbTaTOB, HMCIOJIH30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUST OMOJIOTHUYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIIAKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOLIEHO30B U OIKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JEHCTBUS HKOJOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B SKOCHUCTEMAaX, AaHTPOIIOT€HHBIX U3MEHEHUN



B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTCOXMMHUYECKUX IMKIOB B
ouocdepe;

yMEHUE MPUMEHSATH MOJTy4YeHHbIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00eCTICeYeHNUs
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpPY)KAIOLIEH MPUPOAHOM Cpele, NOHMMaHuE HeoOX0IUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOI Oonosioruu Juis paloHaIbHOIO
MIPUPO/IOII0JIL30BAHUS;

YMEHME pellaTh 3JIEeMEHTapHble OMOJIOTMYECKUE 3aJaud, COCTaBIISATh CXEMbI IepeHoca
BELIECTB U HEPIUU B IKOcHcTeMax (LENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpakTHUecKue padoThl, cOOMIOAAaTh MpaBuUiia Ipu
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILICHWBATh U WHTEPIPETUPOBATH HH(POpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTHYECcKHEe MpoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.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/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



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

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI 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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2024 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHne pa3TuIHBIX 1 0.5 bubmorexa [TOK
P ' 12.09.2024 | https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubmuorexa [JOK
Y UX U3YYCHHUE 19.09.2024 | https://m.eds00.ru/863e6564
4 XuMHYecKui cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaJIbHBIE COJIA 26.09.2024 | https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB 03.10.2024 | https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' 10.10.2024 | https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmorexa OK

https://m.edso00.ru/863e6870



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

17.10.2024

bubmuoreka [JOK
8 Hywientossle kucioTs!. AT® 24.10.2024 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus 07.11.2024 | https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas »uBas
cucremMa 14.11.2024
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 21.11.2024
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 ObMeH BelliecTe KM MeTaboIsM 28.11.2024 | https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Porocuirtes. XemocHires 05.12.2024 | https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen 12.12.2024 | https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [lenenue
KJIeTkH. MuTto3. JlaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 bubmnorexa [IOK
19.12.2024 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOTO CHUHTE3a 26.12.2024 | https://m.eds00.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

09.01.2025 | https://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCHI 09.01.2025 | https://m.edsoo.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 16.01.2025 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos 23.01.2025 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne CTpOEHHUS TTOJIOBBIX ' 30.01.2025 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB 06.02.2025 | https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 13.02.2025 | https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HaCIICIOBAHHS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A 20.02.2025 | https://m.eds00.ru/863e8878
CKpelIMBaHHE
0 .3
55| oo menosy BuGiorexa LIOK
A 27.02.2025 | https://m.edsoo.ru/863e89a4
MPHU3HAKOB
CuerieHHOE HaclleJJOBaHHe
npu3HakoB. JlabopaTopHas pabota bubnunoreka [JOK
26 0.5
Ne 5 «M3yuenue pe3ynbTaToB 05.03.2025 | https://m.edsoo.ru/863e8c60

MOHOTHOPUHOTO U AUTUOPUIHOTO



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
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
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CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpEnapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bubmmoreka [{OK
MPU3HAKOB, CIETUICHHBIX C TIOJIOM 12.03.2025 | https://m.eds00.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MOIM(UKAITMOHHON N3MEHUYNBOCTH, 19.03.2025 | https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psia U
BAPUALIMOHHON KPUBO»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaIM3 MyTaIi y qpo30QHIIel HA 02.04.2025 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L 09.04.2025 | https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 TeMe «HaciencTBeHHOCTh U 1 16.04.2025
W3MEHUYUBOCTb OPraHU3MOBY

32 Ceneknus Kak HayKa M TIpoIiecc 1 Bubmmorexa LIOK

23.04.2025 | https://m.eds00.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTeHUN U KUBOTHBIX 30.04.2025 | https://m.eds00.ru/863e9214

34 buoTtexHo0THS Kak OTpacib 1 bubnunoreka [JOK
MIPOU3BO/ICTBA 07.05.2025 | https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LOK
05.09.2024 | https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUuR 1 bubnuorexa [JOK
00 PBOJTFOIINH 12.09.2024 | https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . 19.09.2024 | https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
26.09.2024 | https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyimue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH 03.10.2024 | https://m.edso0.ru/863e9da4
. bu6mmoreka [JOK
0 Ectectaentibiii 0t60p 1 ero popust L 10.10.2024 |  https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue 17.10.2024 | https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO3BOJIIOLUN 24.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOTIONNAN 07.11.2024
10 Ucropus sxu3nu Ha 3emiie 1 METObI
e€ u3ydeHus 14.11.2024
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emie 21.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIepHoJIaM 28.11.2024 | https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbI YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydenne HCKOmaeMbIX OCTATKOB 05.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OpPraHUYECKOTO MUpa 12.12.2024 | https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexka [JOK
(anTpomoreHes) 19.12.2024 |  https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOTIOreHEe3a 26.12.2024 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa 09.01.2025
18 Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
aJarTayy JYeJI0oBeKa 09.01.2025 | https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 16.01.2025

JKM3HU Ha 3eMie»



https://m.edsoo.ru/863e9c1e
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20

DKoJorus Kak HayKa

23.01.2025
21 Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
(baxTopsl 13.02.2025 | https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 ACTCHHI U3 PA3HBIX MECT 0.5 bubmorexa HOK
P P ' 20.02.2025 | https://m.eds00.ru/863eb10e
obutanusy. JlabopaTtopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 b
HOTHHECKHE (aKTOpSI 27.02.2025 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «HOHSqu IUIOTHOCTH 0.5 05.03.2025
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 12.03.2025 | https://m.edsoo.ru/863eh46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(ax0CHCTEMBI) 19.03.2025 | https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTENN HIKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI bubmorexa HOK
N PaMHBL. 02.04.2025 | https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccus
28 [IpupoaHbIe 3KOCUCTEMBI 09.04.2025
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI



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

16.04.2025

30 buocdepa — rinodanbHas 1 bubmuorexa [IOK
9KOCHCTEMA 3eMITH 23.04.2025 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr 30.04.2025 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 07.05.2025

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeloBeYCCTBA 14.05.2025 | https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HE TEMBI

34 «Coo01IecTBa U IKOJIOTHISCKUE 1 91.05.2025
CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 95

I[TPOTPAMME



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex. [laceunnka
B.B., Akunonepnoe o6mectso «M3narenscrBo «lIpocserienne»
METOUYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

B.B. ITaceunnk. buomorus. Ob6mas o6uonorus. 10-11 xmaccel. Mocksa, "IIpocsemenne” 2019
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

. «Enunas xomnekuus L{upposbix O6pazoBarenbHbix PecypcoBy» (Habop uppoOBEIX peCypcoB K
yueObnukam uann B.B. Tlaceunuka) (http://school-collection.edu.ru/).

. Www.bio.1lseptember.ru— rasera «buosorus» -npuiaoxenue K «1 ceHTIOps».

. http://bio.1september.ru/urok/

bubmmoreka [{OK https://m.edsoo.ru/863ebale



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




