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HOACHUTEJIBHAAAIINCKA

[Ipu pazpaboTke mporpaMMsbl O OMOJIOTHH TEOPETUUECKYIO OCHOBY ISl ONpEACIEeHHs TTOAX0A0BK
(hopMHpOBaHUIO coepKaHMsI yaeOHOro npeamera «BHoIorus cocTaBUIIN: KOHLENTYaIbHBICTION 0K ECHHS
OI'OC COO o B3anMO0OYCIOBICHHOCTH LIENEH, COAEpIKaHUs, pe3ylbTaToB 0OydeHHs U TPeOOBAHUHA K
YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, ITOJIOKCHHA 06 O6HII/IX OeiIdaXx W NpUHIOUIIAX, XAPAKTCPHUIYIOMIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero odIiero oopazoBanus B Poccuiickoit deneparuu, a Takke
noJoKeHus: o crenuduke OWoNOrMu, e¢ 3HAYCHUH B TIO3HAHWM J>KUBOW TPHUPOABI M oOecriedeHUH
CYIIECTBOBaHUS 4ejoBeueckoro odmecta. CoraacHO Ha3BaHHBIM TOJIOKEHUSM, ONPEIEIeHBl OCHOBHBIC
(YHKIUHU IPOrpamMMEI 10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1Mo OWOJIOTMM JAa€T HPEACTABICHUE O IeIX, 00 oOmiell cTpaTeruu oOydeHwUs,
BOCITUTaHUSI M Pa3BUTHA OOy4aroluXcsi cpeicTBaMu ydeOHoOro mpenamera «buomorus», ompenenser
o0s13aTenbHOE TIPEIMETHOE COJIepIKaHWe, €ro CTPYKTYPY, paclpeiencHHue Mo pasleinaM M TeMawm,
PEKOMEHTyeMYI0 TIOCIIE/IOBATEIFHOCTh M3YUeHHsS YYeOHOr0 Marepuana C y4eTOM MEXKIPEIMETHBIX U
BHYTPHIIPEJIMETHBIX ~ CBSI3€H, JIOTMKH OOpa30BaTEIbHOTO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcs.

B mporpamMme 1o OMONOrMM TakXKe YYUTHIBAIOTCS TPEOOBaHHS K IJIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeMETHBIM U MPEAMETHBIM pe3yiibTaTaM OOyueHHsS B ()OPMHUPOBAHMHM OCHOBHBIX BUJIOB y4eOHO-
M03HABATELHON  JIEITEIbHOCTH/YU4EOHBIX JEHCTBHI OOYYaroIIMXCsl 110 OCBOCHHIO  COJACPIKAHHMS
OMONIOrMUECKOr0 00pa3oBaHusl.

B mnporpamme mno Owonormm (10—11 kmaccel, ©a30BBIf YpPOBEHb) pEANHM30BAH IPUHIIUI
NMPEEMCTBCHHOCTU B U3YUCHHUU 6I/IOJ'IOFI/II/I, 6nar0ﬂap$[ 4yeMy B Hel IIpoOCMaTpUBaCTCA HAIIPABJIICHHOCTL Ha
pa3sBUTUC 3HaHI/II‘/‘I, CBS3aHHBIX C (1)OpMI/IpOBaHI/IeM €CTCCTBEHHO-HAYYHOI'O MUPOBO33PCHUSA, LEHHOCTHBIX
OpPHEHTAIN{ JIMYHOCTH, IKOJOTMYECKOTO MBINUIEHHUS, MPEACTaBICHUH O 3I0pOBOM o0Opa3e KH3HU U
OcpeXXHBIM OTHOIIEHHWEM K OKpYXKarolield mpupogHoi cpene. [lodToMy Hapsiy ¢ H3ydeHUEM
00110 OTIOTHYECKHUX TEOPUH, a TaKKe 3HAaHWH O CTPOSHUHU KUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH
OCHOBHBIX TPOTEKAIOIUX B HHUX TIPOIECCOB B TporpaMMme IO OWOJOTMH YJIENIEHO BHUMAaHHWE
WCIIOJIb30BAHUIO MTOTyYEHHBIX 3HAHUHA B TIOBCEAHEBHOMN JKU3HM UIS PEUICHUS MPHUKIATHBIX 332134, B TOM
gyucne:  NpodUIAKTHKKA  HACIEACTBEHHBIX  3a00N€BaHMI  UENOBEKa,  MEIUKO-TEHETHYECKOTro
KOHCYJIbTHPOBaHUS, OOOCHOBaHHWS OKOJOTHYECKH IeeCOO0pa3HOr0 TIOBEJCHUS B  OKPYXKAroIeH
MIPUPOIHON Cpe/ie, aHaJIH3a BIHSHHS XO3SHCTBEHHON AEATEIHHOCTH YEI0BEeKa Ha COCTOSHUE MPUPOIHBIX
1 UCKYCCTBEHHBIX KOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIaTHOW HATIPABJICHHOCTH y4eOHOro MpeaMeTa
«buonorus» MPOTUKTOBAHO HEOOXOAMMOCTHIO OOECIeUYeHUs] YCIIOBHUH [UIsl pEIIeHHUs OJHON W3
aKTyaJIbHBIX 3a/1a4 MIKOJIHHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTopas mpeamnoiaraeT GopMupoBaHue y
00yJarommxcsi CIHOCOOHOCTH  aJanTHPOBAThC K  HM3MEHEHHSIM JHHAMAYHO  pa3BHBAIOIIErOCs
COBPEMEHHOTO MHpA.

buonorusaayposHecpenHerooderoodpazoBaHusszaHIMaeTBaKHoeMecTo. OHaobeceanBaeT
(hopmupoBaHue y 0OydaromMXcsl MPEACTABICHUN O HAy4YHOW KapTHHE MHpa, pacHmpsieT u 00oOmraer
3HaHHAA O JKHBOHW TPHUPOJE, €¢ OTIUYHUTENBbHBIX MpPU3HAKaX — YPOBHEBOW OpPTraHM3AIMHA M HSBOIIOIUH,
CO3/MaéT yCIOBWS JJIsi: TIO3HAHWS 3aKOHOB JKHBOM TpUpOAbI, (OpMUpOBaHUSA (QYHKIIMOHATHHOMN
TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHOro o0pasza KHU3HH, 3KOJIOTMYECKOTO MBIIUICHUS,
[IEHHOCTHOT'O OTHOIIIEHMSI K KABOH MPUPOJIE M YEIIOBEKY.

BonbmioesnauenneOnoIornsuMeeTTakK eIyIsIp IS HUSIBOCTUTATETbHBIXNPA3BUBAIOIIINX 33,121
cpenHero oOmiero 0oOpa3oBaHWS, COIHANM3ANWN OOyJaromuxcs. V3ydenwe Owonornu oOecriedrBaeT
YCIOBHS Ui ()OPMHUPOBAHMS MHTEIUIEKTYaTbHBIX, KOMMYHHKAIMOHHBIX U WH()OPMAITMOHHBIX HABHIKOB,
ACTETUYECKON KYJIbTYpPBI, CIOCOOCTBYET MHTETpallii OMOJOTMYECKMX 3HAHHWHI C MPEICTABICHUSIMH W3
IpYruX y4eOHBIX TPEIMETOB, B YaCTHOCTH, (DM3WKH, XUMHU W Teorpaduu. HasBaHHEBIE MONOXEHUS O
MpegHa3HAaYeHn y4eOHOro mpeaMera «bHONOrus» COCTaBHIIM OCHOBY JUISL OIpeNeNieHUs] MOIXOAO0B K
0TOOPY U CTPYKTYPHUPOBAHHIO €TI0 COJEPIKAHIS, IPEICTABIEHHOIO B IPOrpaMMe 110 OMOJIOTHH.

OTtbop conepkanus yueOHOro nmpenmera «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH CIIO3UIIUN
KYJIBTYpOCOOOPa3HOro MOIX0/a, B COOTBETCTBUU C KOTOPHIM OOYYaroIiyecs: TOJDKHBI OCBOUTH 3HAHUS U
YMEHHs, 3Ha4uMble it (HOpMUPOBAHUS OOINEel KyJIbTYpHI, OINPENENSIONNe aJeKBATHOE IOBEICHHE
YeloBeKa B OKpY)Karolleld MPUPOJHOI cpese, BOcTpeOOBaHHBIE B TOBCEAHEBHON JKU3HHU M HMPaKTHUECKOM
nearensHocTH. Ocoboe MecTo B 3TOH CHUCTeME 3HAaHMW 3aHMMAIOT JJIEMEHTHl COJCpIKAaHMS,
KOTOPBIECITY>KaTOCHOBOW J151() OpMUPOBaHUSIPEICTABICHUHOCOBPEMEHHON €CTECTBEHHO-HAY YHOH



KapTHHEMHPaHLIEHHOCTHBIXOPUEHTAUSIXTHYHOCTH,CTIOCOOCTBYIOIIMXTYMaHH3AIIM N ONOJIOTHYECKOT O
00pa3oBaHusl.

CTpyKTypupoOBaHHE coJiepKaHusl yueOHOro MaTepraia B MporpaMMe Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM NPUOPHUTETHOrO 3HAYCHMS 3HAHWUN 00 OTIMYHMTENBHBIX OCOOCHHOCTSX KMBOH MPHPOIBI, O €€
YPOBHEBOHOPTaHU3AIMUUAIBOIIOLNH. BCOOTBETCTBHHCATHMBCTPYKTYpEYdeOHOr ONpeiMeTa
<<EI/IOHOI‘I/IH>)BBII[CHCHI)I CJICAYIONIUE COACPKATCIIbHBIC JINHUN! «buomorus kak HayKa. MCTOILI)I Hay4YHOI'o
no3HaHus», «KierkakakOnonornyeckascrucreMa, «OpraHn3MKakOHOIOr Y €CKasICHCTEMAY,

«CucreMa ¥ MHOrooOpasue OpraHHMYeCKOro MHpay», «IBONIOLUS KUBOH IMPUPOABD, «IKOCHCTEMBI W
MPHUCYIIHE UM 3aKOHOMEPHOCTI.

Hens wusyduenust y4eOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00yJaroUMMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHON OPTaHU3aIMHU KUBBIX CHCTEM Pa3HOTO paHra
U TpUOOpeTeHre YMEHHI UCIIONB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JEHCTBHI B OTHOLICHHH OOBEKTOB
KUBOU MPHUPOJIBI M PEUICHUS PA3IMYHbIX )KU3HEHHBIX MTPOOIEM.

Hoctmwkenne 1nenn wu3ydeHuss yuyeOHoro tmipenmera «buornorus» Ha 0a30BOM  ypOBHE
obecrieunBaercst pelieHneM CIEAYIOINX 3a/1a4:

OCBOCHHE OOyYalOIUMHUCS CHCTEMBl 3HAaHWH O OHONOTMYECKUX TEOpHUSX, YUYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MPaBUIaX, CIYXallMX OCHOBOW JUIsi (DOPMHUPOBAHUS TPENCTABICHUH O
eCTeCTBeHHO'Hay‘IHOﬁ KapTUHE MHpa, O METOAaX HAY4YHOI'O IIO3HAaHUA, CTPOCHHH, MHOFOO6paSI/II/I )41
OCO6GHHOCT$IX JKHMBBIX CUCTEM PA3HOI'0 YPOBHA OpraHM3alliy, BBIAAIOIIUXCA OTKPBITHUAX U COBPEMEHHBIX
HCCIICIOBAHUSAX B OMOJIOTHH;

dbopmupoBanre y OOyYarOMIMXCS IO3HABATEIBHBIX, WHTEUICKTYAIBHBIX M  TBOPUYECKUX
CIOCOOHOCTEH B IMpoIlecce aHaIN3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTHHM HAYYHBIX B3IIISIOB, UICH U
IMOAXO0A0B K M3YYCHUIO JKMBBIX CUCTEM pPa3HOIr'o YpOBHA OpTraHHU3allu;

CTaHOBIICHHE Yy OOydYarommxcs oOmied KyabTypbl, (QYHKIIMOHAJIBHOW TI'PaMOTHOCTH, pa3BUTHE
YMEHUI OOBSACHSTH U OICHUBATH SBJICHUST OKPYKAFOIIEr0 MUPA KHUBOH MPHUPOIBI HA OCHOBAHUH 3HAHUH U
OITbITa, TOTYYEHHBIX MIPHA N3y4YEeHUHN ONOJIOTHH;

(hopmupoBaHue y 00ydJaIOUIMXCS YMEHHI WIUTIOCTPHPOBATh 3HAUCHHWE OMOJIOTHYECKUX 3HAHUU B
MPAKTUYECKOW JEeITeTbHOCTH YEIOBEKa, pa3BUTHH COBPEMEHHBIX MENUIWHCKAX TEXHOIOTUH U
arpoOHOTEXHOJIOTHIA;

BOCITUTaHWE YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHHSI YEIOBEKOM JKHBOW TPUPOJIBL,
HEOOXOANMOCTH OEpeKHOrO OTHOIIEHWS K HeW, COONIOAEHHS STHYECKUX HOPM IpPH IPOBEICHHUH
OMOIOTMYECKIX MCCIIEIOBAHUT;

OCO3HAHUE IIEHHOCTH OMOJOTHMYECKUX 3HAHUH IS TIOBBIMICHHS YPOBHS SKOJIOTUIECKON KyIbTYPHI,
i1 (HhOpMUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

MpUMEHEHNEe TMPHOOPETEHHBIX 3HAHMH W YMEHWH B TIOBCEIHEBHOW JKM3HH I OIEHKH
MIOCTIEICTBUN CBOEH IESITENFHOCTH 10 OTHOIIEHWIO K OKPYXAalomied cpene, COOCTBEHHOMY 3I0pPOBBIO,
000CHOBaHUE M COOITIOIEHNE Mep MPOPMITAKTHKH 3a00IeBaHUH.

BceuncremecpenneroodieroodpasoBanus«bronorus», nzydaemMmasnaba3oBOMypOBHE, IBIISIETCS
00s13aTeNbHBIM y4eOHBIM MPEIMETOM, BXOSIINM B COCTaB MpenMeTHON o0macTn«EcTecTBeHHO-HAyYHBIE
MIPEIMETHI.

Juia n3ydenus Ouosnoruu Ha 6a30BOM yPOBHE CpPEeIHEro o0mero oopa3oBaHus OTBOJUTCS 684acoB:
B 10 kimacce — 34 vaca (1 gac B Henmenio), B 11 kmacce — 34 yaca (1 gac B Henelmro).



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Temal. BuoJsiorusi kak Hayka.

Buonorust kak nHayka. CBs3p OWOJOrMH C OOLIECTBEHHBIMH, TEXHHMYECKUMH M JIPYTUMH
€CTECTBEHHBIMHU HayKaMH, Qriiocoueid, STUKOM, 3CTETHKOI 1 paBoM. Ponb Ouonoruu B GopMUpOBaHUH
COBPEMEHHOM HAyYHOH KapTHHBI MUpa. CrucTeMa OMOIOTHYeCKUX HaYK.

Meronsl TO3HAHHS KMBOW TpUPONbl (HAONIOJCHUE, OKCIIEPUMEHT, OIMCAHWE, W3MEpEHHE,
KJaccU(pUKaIUs, MOICIIMPOBAHUE, CTATUCTHYECKas: 00padOTKa JaHHBIX).

JdemoncTpauumn:

[Moptpersi: Y. Japeun, [ Mennens, H.K.Konbios, JIx.Yorconu®.Kpuk. Tabauib u

cxeMbl: «MeTo/ibl TO3HAHUA KUBOW PUPOIBD».

JlabopaTopHble U MpaKTHYeCKHE PadoThI:

[paxtudeckas pabora Nel. «Vcronp3oBaHne pa3IUYHBIX METOAOB MPH U3YUYEHHH OMOIOTHYeCKUX
O0BEKTOBY.

Tema2. JKuBble cucTeMbl M HX OPraHU3aNMs.

’Kusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Ouonoruu. OTIMYNE KUBBIX CHCTEM OT
HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMocHCTEM M MX pa3HooOpaszue. YPOBHH OpPraHM3allUM OWOCHUCTEM: MOJEKYISPHBIH,

KJIETOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISIMOHHO-BHUI0OBOH, 3KOCUCTEMHBIN
(6uoreoreHOoTHYECKHIT), OMOCHEPHBIT.
JdemoncTpauumn:

Tabmuib! u cxembl: « OCHOBHBIC TIPU3HAKY JKU3HU»,«Y POBHU OPTaHU3AIIAN KUBOU IPUPOIBD».

Oo6opynoBanue: monaens Monekynsl JJHK.

Tema3.XuMu4ecKkuii COCTaB U CTPOeHHE KIETKHU.

XHUMHUYECKUNA COCTAB KIETKH. XUMHYECKUE AIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bona
Y MUHEpalbHbIE BEIIeCTBA.

QOyHKIINNBOABIIMUHEpAbHBIXBelecTBBKIETKE. [loanep:kanneocmoTuaeckorodananca.

benkn. CoctaB m crpocHHE OETKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHMMBIe U
3aMCHUMBIC AMHHOKHCIOTHL. AMHHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPBI OCITKOBOW MOJICKYJIBI
(mepBu4HAas, BTOpHYHAs, TPETHYHAs W UYETBEPTHYHAA CTPYKTypa). XUMHYECKHE CBOICTBa OEIKOB.
buonornueckne pyHKINN OEITKOB.

®epMmeHTHI-Ononornveckrne karamm3aTopel. CTpoeHrne (epMeHTa: aKTUBHBINA IIEHTp, cyOcTpaTHas
cnerupuaHocTh. KoepmenTs. Butamunapl. OTimaus (pepMEHTOB OT HEOPTAaHMIECKUX KaTalln3aToOpOB.

YrieBoasl: MOHOCaXapuIbl (TITI0K03a, prbo3a M Ie30KCHPH003a), mucaxapuabl (caxaposa,iakTo3a)
1 TIoNMcaxapus! (Kpaxmall, TIIKOTeH, [eJuTioo3a). bruomornueckuie GpyHKINN yTiIeBOIOB.

Jlunuaer: Tpurmanepuan, QGochomumuabl, crepounsl. [ uapoduasHO-THAPOGHOOHBIE CBOWCTBA.
buonornueckne ¢yakmum munuaoB. CpaBHEHHE YTIIEBOAOB, OEMKOB WM JIMMUIOB KAaK WCTOYHHKOB
SHEPTUH.

Hyxneunossie kucnotsl: THK n1 PHK. Hykneotunpl—-MoHOMEpBI HYKJIEMHOBBI XKUCIOT.

Crpoenne u ¢pyakmun JJHK. Ctpoernne u pynkunu PHK. Bunet PHK. AT®: ctpoerne n QpyHKIHH.

Huronorust — Hayka o kierke. KierouHast Teopust — mpuMep B3auMOJEHCTBHA Haei U (DaKToB B
HayYHOM TTO3HaHUH. MeTObI N3y9eHUS KIIETKH.

Kierka kak memoctHas »xwuBas cucrema. OOImMMe TpPHU3HAKK KIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekyinbl JIHK kak reHerndeckwuii armapar, cucrema CHHTe3a Oenka.

Tumel  KJIETOK:  dyKapuoTHYeckas ®  INpokapuoThHdeckas.  (OCOOSHHOCTH  CTPOEHUSs
MpOKapuoTH4ecKoil kierkn. Kierounas creHka Oaktepuil. CTpoeHHE JSYKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpPHl KIETOK — KIETOYHAas CTEeHKA, TJIMKOKAINKC, WX (DYHKIHUH.
[Ina3martnueckas memOpana, e¢ cBolicTBa U (yHkuuu. Llutomnasma u e¢ opranonapl. OnHoMeMOpaHHBIE
opranounbl knerku: OIIC, ammapar ['ombmku, sm3ocombl. llomyaBTOHOMHBIE OPTraHOWJIBI KIIETKH:
MUTOXOHJpUH, Mmiactuabl. [Iponcxoxaenne MUTOXOHAPUMA U TacTul. Bunel mactua. HememOpanuble
OpPraHou/bl KJIETKH: pPHUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPUONH, DPECHHUYKH, >KIYTUKA. DyHKIUH
OpraHOM/IOB KJIETKH. BKiroueHwus.



SAnpo—perynsTopHbiii neHTp KineTkr. CTpoeHue siapa: siaepHas 000JI0uKa, KapruoIuia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoncTpanumn:

[optpertsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnetinen, P. Bupxos, /[x. Yorcon, ®. Kpuxk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B HEXHBOU Npuponae»,«PacnpeneneHue
XUMHYECKUX 3JIEMEHTOB B XKUBOW MPUPOIEY.

Tabmuupt n cxemsl: «l[lepuoguueckas Tabnua XUMHYECKAX dJIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
Bonb», «buocuHTes Oenka», «CTpoeHne Monekyiabl Oenmka», «CTpoeHue ¢epMmeHTay, «HykinenHoBbIe
kucnotel. JTHK», «Ctpoenue monexkynsl AT®», «Ctpoenne sykapuoThyeckod Kierkm», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOEHUE paCTUTEIbHON KIETKU»,«CTpOoeHNEe MPOKAPUOTHUECKONW KIETKHI,
«CtpoeHnue siipa KIeTKN»,«Y TIEBOIBD», «J UM Ib.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000OpYAOBaHKE ISl IPOBENICHHUS HAOIOJCHUHN, H3MEPEHHIA,
9KCTIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHAIILHBIX KIIETOK.

JlabopaTopHble U MpaKTHYECKHE PadoThI:

Jlaboparopnast pabota Ne 1. «/3yueHne KaTaIUTUYECKOH aKTUBHOCTH ()EpPMEHTOB (Ha MpHMeEpe
aMUIIa3bl WK KaTaiasbl)y.

JlaGopaTtopHas padota Ne 2. «M3ydyeHre CTPOCHUS KICTOK PACTEHHI, KMBOTHBIX U OAKTEPHid MO
MHKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax u ux OMHCaAHUE.

Temad. KusneneaTeJbHOCTh KJIETKH.

OOMeH BellecTB, WM METa00NM3M. ACCHUMUIIAIMUSA (IUTACTUYECKUNM OOMEH) M JTUCCHUMMJISALIUS
(3HEpreTrUecknii 00MEH) — JIBE CTOPOHBI €IUHOTO Ipoliecca Merabomn3ma. Poibh 3aKOHOB cOXpaHEHUS
BEIIIECTB U PHEPTHH B IOHUMaHUH METa0oIn3Ma.

Tumbr oOMeHa BemiecTB: aBTOTpodHBINH U TereporpodHbiid. Pork GepMeHTOB B 0OMEHE BelecTB U
TIpEBpAIIEHNN YHEPTUU B KIIETKE.

®dorocunte3. CeroBas U TeMHOBas (a3bl horocuHTe3a. Peakiuu porocunTe’a. DPPEKTUBHOCTD
¢dorocunTe3a. 3HadeHue GoTOoCHHTE3a I KU3HM Ha 3emite. BiusHue ycimoBuil cpeapl Ha (POTOCUHTE3 U
CHOCOOBI MOBBIIIIEHUS €TI0 MPOXYKTHBHOCTH Y KyIbTYPHBIX PACTCHHUH.

XeMOoCHHTE3. X eMOCHHTE3UPYIONTH eOaKTeprH. 3HaUCHNEX EMOCHHTE3aUISKH3HUHA3EMITE.

OHeprerudeckuii OOMeH B KJeTKe. PacmiensieHne BEIIeCTB, BBIJCICHHE W aKKyMYJIHPOBaHHE
JHEpPTUH B KJIETKe. DTalbl YHEpreTudeckoro oomena. [ mukonu3. bpoxkenue u ero Bunsl. Kucimopognoe
OKHCIICHWE, W KIeTodHoe paeixanue. OxucnutenbHOe GdochopunupoBanne. IPHEKTHBHOCTH
SHEPTeTHIECKOTO OOMEHa.

Peakmmuu matpuuHoro cuHTe3a. I'eHerndueckas mHpopmarmsa u JIHK. Peanmzanus remernaeckoit
nHpOpMaIH B KiIeTke. [ eHeTHIecknii Ko M ero cBoiicTBa. TpaHcKpuImnsg — MaTpuaHbii cuaTe3 PHK.
Tpancmsiiuss — 6mocuHTe3 Oenka. JDTambl TpaHcanmud. KomupoBanwe aMHUHOKHCIOT. Pomb pubocoMm B
OunocuHTE3E OernKa.

Hexnerounsie ¢opmbl xu3an — BHpYCHL. Vcropusi orkpeitus BupycoB (/. M. VBanoBckuit).
Oco0eHHOCTH CTPOEHHS M JKU3HEHHOTO ITUKIIa BUPYCcOB. bakreprnodaru. bonesHu pactenwnii, KUBOTHBIX U
4yenoBeKa, BhI3bIBaeMble BUpycamu. Bupyc ummyHoneduimra denoseka (BUY) — Bo3Oymurens CIIM/a.
OOpaTHasi TpaHCKpHIIIUS, peBepTaza W uHTerpasza. [IpodmmakTika pacnpocTpaHEHUS BHPYCHBIX
3a0oreBaHuil.

JdemoHcTpanum:

IToptpersi: H.K.Konbuos, .1.MBanosckuii, K.A. Tumupsizes.

Tabmuip! u cxembl: « Tunsl muTanuss, «Metadonm3m»,«MUTOXOHAPUSY, « DHEPT ETUIECKHIA
obmen», «Xnopomnact»,«Dorocuntesn, «Ctpoenne JHK»,«Ctpoenne u GyHKIMOHMPOBAHUE TEHAY,
«Cunres 6enkay, «I'eHernueckuii kom»,«Bupyce», «bakrepuodarm», «CTpoeHre U >KU3HEHHBIA LUK
Bupyca CIINa, Gakrepuodaray, «Pemmukamms JHK».

O6opynoBanue: Moxenu-anmmuukanun «Y apoeane [JHK u tpanckpunimsy, «buocunaTtes Oemkay,
«CtpoeHune KIeTKn», Moaens cTpykrypsl JHK.

TemaS. Pa3MHo:KeHHe M HHIMBUAYAJbHOE PA3BUTHE OPraHNU3MOB.

Kiterounslii 1iiKIT, WM )KU3HEHHBIH UK KieTku. MaTepdasza u mutos. IIporiecchl, mporekaromue
B uHtepase. Permmkaums—peaxkuns marpuynoro cunresa JHK. Ctpoenne xpomocom. XpoMOCOMHBIN



Ha0Op — KapuOTUI. J{UMIIOWAHBIN U TalJIONAHBIH XpOMOCOMHBIE HAOOphl. XpoMmatuasl. LlnTonornueckue
OCHOBBI Pa3MHOKEHUS U MHAWBUYaIbHOIO pa3BUTHS OPTaHU3MOB.

Henenne xnerkn — muto3. Cramum muto3a. IIporiecchl, MpOUCXOMALIME HA Pa3HBIX CTAaTUSAX
MuTOo3a. bronornyeckuii cMpicin MUTO3a.

[IporpamMmupyemast THOENb KJIETKA— arloNTO3.

@DopMBl pa3sMHOXKEHHS OpPraHU3MOB: OECronoe W IMOoJOBoe. Buabl Oecrnonoro pa3MHOXKEHUS:
JeTICHWe HaJBOE, II0YKOBaHME OJHO- MW MHOTOKIIETOYHBIX, CIIOpOoOOpa3oBaHHE, BEreTaTUBHOE
pa3MHOXeHHe. VckyccTBEeHHOE KIIOHHPOBAaHHWE OPTaHU3MOB, €r0 3HaUEHHE IS CENIeKIUH.

[TonmoBoe pa3MHOXKEHHUE, €r0 OTINYHSA OT OECIIONIOro.

Meiio3. Ctaguu meitosa. [Iporieccsl, mpoucxosipe Ha cTaausix Menosa. [loBegeHne XxpomocoM B
Meitoze. Kpoccunrosep. buonoruueckuii cMbicn 1 3HaueHr e Meiio3a.

l'amerorenes — mpomecc oOpa3oBaHMS IOJOBBIX KIETOK Y JKUBOTHBIX. IloJIOBBIE >KeNe3bl:
ceMeHHUKHIINIHUKN. OOpa30BaHUEN Pa3BUTHEIION OBBIXKJIETOK—TaMeT( CIIepMaTO3 01T, SUTICKIIETKA ) -
criepmaTorenes u oBoreHes. OCOOEHHOCTH CTPOEHUS AHIEKIETOK U criepMaTo30uA0B. OmiIo0TBOpEHNE.
[TapreHorenes.

WnpnBunyansHoe pa3BuTHE (OHTOTeHE3). OMOpHOHAIbHOE pa3BuUTHE (IMOpHOreHe3). ITallbl
3M6pI/IOHaHLHOFO pa3sBUTHA Yy TIIO3BOHOYHBIX JKWBOTHBIX!: I[p06HeHI/Ie, racrpyjdanus, OpraHoOrcHes.
[MocTomMOpuoHanbHOEe  pa3BUTHE. THUNBI  MOCTIMOPHOHAILHOTO — Pa3BHUTHS:  MPSIMOE,  HEMmpsiMoe
(;TmamHOYHOE). BrmsiHue cpeibl Ha pa3BUTHE OPTaHU3MOB, (DAaKTOPBI, CITIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOZICTBa.

Poct u pasButme pactenuii. OHTOreHe3 IBETKOBOTO pPACTEHHUS: CTPOECHHE CEMEHH, CTaauu
pa3BUTHSL.

JdemoncTpauumn:

Tabmuibl 1 cxeMbl: «@OpPMBI pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOMHOE OIIIOMOTBOPEHUE Y
[IBETKOBBIX PAaCTEHMIT», «BereraTuBHOE pa3MHO)KEHUE PACTEHHI», «/JleneHne KiIeTkn OakTepuiny,
«CTpoeHue OJIOBBIX KIETOK»,«CTpOoeHHE XPOMOCOMBI», «KiteTounbIit ki, «Pemmxkarus JTHK,
«Muto3», «Meito3y», «IIpsmoe 1 HENPsIMO epa3BUTHEN,« aMETOreHe3 y MIIEKOIUTAIOIIUX U YEIOBEKa,
«OCHOBHBIE CTaIN OHTOT'€HE3a.

OO6opynoBaHHWe:  MHKPOCKOII,  MHKporpenapaTsl  «CriepMaTo3ouabl  MIIEKOITHUTAIOIIECTO»,
«Slitexnerka MiekonuTaromero»,«KapruoknHes B KJI€TKaxX KOPEIIKa JIyKay, MarHUTHAS MOZETb-
amutnkaius «Jlenenne xerkny, Mmoxens JIHK, Momens MeTada3Hoi XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadOTHI:

JlabopaTopnas pabota Ne 3. «Habmogenne MuTo3a B KJIeTKax KOHUYMKA KOPEIIK alyka Ha TOTOBBIX
MUKpOIpenapaTax.

Jlabopatropuast pabora Ne 4. «M3ydeHme CTpOeHHS TOJOBHIX KIETOK HAa TOTOBBIX
MUKpOIpenapaTax.

Tema6. HacjieicTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUkd. VcTopusi pa3BUTHS T€HETUKH. PoJbh IUTONOTHH W 3MOPHUOJIOTHH B
CTaHOBJICHWH TEHETWKH. BKIaa pocCHUCKAX W 3apyOeXHBIX YUCHBIX B Pa3BUTHE TEHETHKU. MeTombl
TeHeTUKH  (THOPUIONOTHYECKHA, I[HTOTEHETUYECKUi, MOJEKYIsIpHO-TeHeTndeckuii). OCHOBHBIE
TeHEeTUYECKHE TIOHATHS. | 'eHeTndecKasi CHMBOJIMKA, UCTIOIb3yeMas B CXeMaX CKpEINBaHUH.

3aKOHOMEPHOCTH HAacCTeNOBaHMS TPHU3HAKOB, YCTaHOBJIeHHbIe . Menaenem. MoHoruOpumHoe
CKpelBaHue. 3aKOH eIHHO-00pasusi THOPUAOB TepBoro nokoneHus. [IpaBuno momMmuHUpOBaHUS. 3aKOH
pacIIeruieHust Ipru3HaKoB. | nmore3a uncToTsl ramer. [lodHOe 1 HemoITHOEe JOMUHUPOBAHHE.

JurnOprgHoeckpemBanie.  3aKOHHE3aBHCHMOTOHACIIENOBaHUSATIPU3HAKOB. L [uTOrenernueckne
OCHOBBI ~ JTUTHOPHIHOTO  CKpelmMBaHUsA.  AHanm3upyloomiee  CKpemuBaHue.  Vcroms3oBaHue
AHATM3HUPYIOIIET0 CKPEIIUBAHMS IS OTPENEIEHUs TEHOTHITA OCOOH.

CueruteHHOe HaclieoBaHue Ipu3HakoB. Pabora T. MopraHa mo cHerieHHOMY HacjeJOBaHUIO
reHoB. Hapymenne crierieHus: TeHOB B pe3yiTbTaTe KPOCCHHTOBEPA.

XpoMocoMHas TEOpHsl HACIEACTBEHHOCTH. | eHETHYEeCKHe KapThL.

I'enernka moma. XpoMocoMHOE oIpeneneHne noja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omoramerHbIe 1 rereporamMeTHbie OpraHu3Mbl. HacnemoBaHue MpU3HAKOB, CIIETUIEHHBIX C ITOJIOM.

N3meHunBocTh. Buabl M3MEHYMBOCTH: HEHACNIEACTBEHHAs W HACIEACTBEHHasd. Ponb cpensl B
HEHACJIEeJCTBEHHON M3MEHUYNBOCTH. XapaKTEepPUCTHKAa MOAN(DUKALMOHHON N3MEHYHBOCTH.



Bapuanuonnsiit psng u BapuanuoHHas kpuBad. Hopma peaknum npusHaka. KonnuecTBeHHBIE U
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoWCcTBa MOAU(PHUKAIIMOHHONW N3MEHYHBOCTH.

HacnenctBennas, ninm reHOTUIIMYECKAs!, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTE. Melo3u
MOJIOBOWM TpolecC — OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. MyTaliOHHAss H3MEHYHUBOCTb.
Knaccupukanms Myraumid: TeHHBIE, XPOMOCOMHBIE, TI'eHOMHBIE. YacToTa ¥ TNPUYMHBI MYTAIH.
Myrarennble (akTopbl. 3aKOH T'OMOJOTMYECKUX PSIOB B HAcIeACTBEHHOW u3MeHuuBoctm H. W
Basuiioga.

BHesnepHas HacieACTBEHHOCTh U U3MEHYMBOCTD.

l'enetuka wuyenmoBeka. Kapuotun uyenmoBeka. (OCHOBHBIE METOJBl TI'EHETUKHU  YeNOBEKa:
IeHEaJIOrMYCCKUM, OJM3HEIOBBINA, IUTOrCHETHYCCKUH, OMOXMMHYCCKHI, MOJIEKYJISIPHO-TeHETUYSCKHUH.
CoBpeMeHHOE OIpe/elieHue TeHOTHIa: IOJHOTeHOMHOE CEKBEHHUpPOBaHUE, T€HOTUIIUPOBAHHE, B TOM
gucie ¢ nomornpo [11P- ananu3a. Hacnencreennbie 3a001eBaHus YeIOBEKa: TeHHBIC OOJIC3HH, OOIC3HH C
HACIIEICTBEHHON TPEAPaCIONOKEHHOCThIO, XPOMOCOMHBIE Oone3Hn. ComaThdyecKkue W TeHepaTHBHBIE
mytanun. CTBONOBBIE KIIETKH. [IpHHIMIBI 370poBOro 00pas3a »KHW3HM, AWATHOCTHKH, MPO(QUIAKTHKH H
JIeUEeHUs] TeHETHYEeCKUX Ooje3Hel. MequKo-reHeTHYecKoe KOHCYIbTHPOBaHNE. 3HAUEHUE MEIUITUHCKON
TeHETUKU B IPEIOTBPAIEHUH U JEYEHUH FeHETHUYEeCKUX 3a00IeBaHN YeIOBEKa.

JdemoncTpauumn:

[optpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukor, H. B. Tumodeer-Pecopckuii,
H. W. BaBuios.

Tabmup! n cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE W €r0 IUTOTEHETHYecKasi OCHOBAY, «3aKOH
pacIieruIeHusT W €ro IMTOTeHETHYecKas OCHOBa», «3aKOH YHCTOTHI TaMmeT», «/lurubpumHoe
CKpermmBanuey, «L{uTomorndeckre OCHOBBI TUTHOPUIHOTO CKPEITUBaHM, «Meho3», «B3anMoaelicTBie
aJUTeNbHBIX TeHOBY,«| eHeTHYecKre KapThl PaCTEHUH, )KUBOTHBIX U YelloBeKay,«l eHeTnkamnonay,
«3aKOHOMEpPHOCTUHACIIE0BAHHUS, CLIETNIEHHOT 0CIIOI0M», « KaprHOTHIIBIYEeN0BEKa JKHBOTHBIX ),
«BuapimzmMeHunBoCTH», « Mo UKaIIMOHHAs N3MEHYHBOCThY», «HacnenoBanue pesyc-akropay,
«['enernka rpymnm KpoBu», «MyTarmoHHass H3MEHYHBOCTHY.

OOopynoBanue:  Mojaenu-amiuidKanud  «MoHOTHOpHIHOEe — cKpemmBaHue»,  «HemomHoe
IOMUHUpOBaHUE», «JlurubpuaHoe ckpemmBaHue», «llepekpect XpoMOCOM», MHKpPOCKON U
MHKponperapat «Jpo3odunay (Hopma, Myranud GopMBI KPBUTBEB U OKpacku Teja), repbapuii «I opox
IIOCEBHOM».

JlaGopaTopHble M MpaKTHYeCKUEe PadOTHI:

JlaGopatopHast pabora Ne 5. «M3ydeHWe pe3ylnbTaTOB MOHOTHOPHUIHOTO W JUTHOPHUIHOTO
CKpeIBaHus y AP030( Ul Ha TOTOBBIX MUKPOIIPETapaTaxy.

JlabopatopHast pabora Ne 6. «M3ydeHnme MOAM(PUKAUOHHOW W3MEHYHBOCTH, IIOCTPOEHHUE
BapUaIMOHHOTO Psifia U BapUAIIUOHHON KPUBOM».

JlaGopaTopHas paboraNe7.« AHaTM3MYTaMy P 030 IITBIHATOTOBBIXMUKPOIPENapaTax».

IIpaktrueckas padora Ne 2. «CocTaBiieHHE U aHAIH3 POIOCIIOBHEIX UEIOBEKAY.

Tema7. Cejiekuusiopranu3smMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexnust Kak HayKa | mporiecc. 3apoXKAeHne ceNekny 1 joMmectukanus. Ydaenue H. M.Basunosa
0 IMEHTpaxX MPOUCXOKICHUS W MHOrooOpasusi KyImbTYPHBIX pacTeHHil. LleHTpel TpomcxoxaeHus
JOMAIITHHUX JKUBOTHBIX. COpT, MOpoa, MTaMM.

CoBpeMeHHBIE METOIBI CeNeKInH. MacCcoBBIi U WHAWBUIYATbHBIA OTOOPHI B CENEKIINH PACTeHUHN
KUBOTHBIX. OleHKa JKcTephepa. BIM3KOpOACTBEHHOE CKpelMBaHUE — WHOpWAWHT. Uwmcras JIHHUS.
CkpemyBaHue YWCTBIX NUHHWHA. ['eTreposuc, wnm TuOpumHas cmia. HepoacTBeHHOE CKpelnuBaHUE —
ayropunuar. OTaanéHHas TUOpuAM3aIUs M e¢ ycnexu. VICKyCCTBeHHBI MyTareHe3 W TOJIy4YeHHe
MTOJTUTUTONIOB. JIOCTHIKEHUS CeNeKIINN PacTEHHH, )KUBOTHBIX 1 MUKPOOPTaHH3MOB.

buorexHonorus Kkak OTpacip TMPOW3BOACTBA. ['€eHHas WHXKEHepus. OTambl  CO3/aHUS
pexomOunanTHOM JIHK m TpaHcrenHbix opranuzmoB. Kierounas wHxkeHepus. Kietounble KymbTypHI.
MukpokIioHaIbHOE pa3sMHOKEHHE pacTeHui. KnonnpoBanue BBICOKOTPOTYKTHBHBIX
CEITbCKOXO3HCTBEHHBIX OPTaHM3MOB. JKOJIOTHYECKAE M dTH4eckue mnpodiiembl. MO — reHeTHdecku
MOIU(UITUPOBAHHBIE OPTaHU3MEI.

HdemoHcTpanuu:

[Moptpersi: H.M.BaBunos, 1.B.Muuypumn, I'./].Kapneuenko, M.®.lBaHOB.

Tabnuipiucxemsr: kapta «L[eHTpBI TPOUCXOKICHHUST © MHOT000pa3us KyJIbTYPHBIX PACTCHUI,
«[Topombl ToMalIHUX KUBOTHBIXY», COpTa KyJIbTYpHBIX pacTeHui», «OTaaneHHas THOPHIU3AIIHS,



«Pabotel akamemuka M. @. UpanoBa», «llomumnongus», «O0bekThl OHOTEXHONMOTHM», «KieTouHsie
KYJIbTYpBI U KIIOHHpOBaHUeE», «KOHCTpynpoBaHUe U IEPEHOC T€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJSKU TUIOJIOB U KOPHEIUIOAOB AUKUX (OPM M KYJIBTYPHBIX COPTOB PACTEHHIA,
repOapuii «CenbCKOX03sICTBEHHBIE PACTECHUY.

JlaGopaTopHble M MpaKTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOIBI M JIOCTIDKEHHS CEICKIMU PACTEHWH W KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHIUIO, TUIEMEHHYIO ()epMy, COPTOMCIIBITATENFHBINA YUACTOK, B TEIUIMYHOE XO3SIHCTBO,
71a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Temal. JBoIOHHOHHAA OHOIOTHS.

[Ipennocklikn BO3HHUKHOBEHHUS 3BOJIOIMOHHOW TEOPWHU. DBOJIIOIMOHHAS TEOPHUS U €€ MECTO B
Ouonorun. BiusiHre 3BONMIOIIMOHHON TEOPHH HA pa3BUTHE OMOIOTUU U JPYTHX HAYK.

CBuzerenscTBa 3BOIONUHU. llaneoHToNMOrMYeckre: IMOCIEA0BaTENbHOCTh IOSBICHHUS BHUIOB B
MAJIEOHTOJIOTUIECKON JIETOMHCH, TiepexojHbIe PopMbL. broreorpaduyeckue: cXoACcTBO U pa3nnune GpayH
U (GII0p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3luuusi ASMOPHOHOB pAa3HBIX BHJOB [MO3BOHOYHBIX.
CpaBHI/ITC.]'II)HO-aHaTOMI/IT-IeCKI/Ie: TOMOJIOTUYHBIC, AHAJOTMYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBI.
MonekynsipHO-ONOXUMHUYECKHE:  CXOACTBO  MEXAaHHU3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTa0OoNNYECKUX MyTel Y BCEX OPraHu3MOB.

OpomonnonHas teopust Y. [lapeuHa. IIpeanochuiki BOZHWKHOBEHHS JapBHUHHU3MA. JIBIDKyIIne
CHJIBI DBONIIONMM BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE NMPU OTPAaHUIECHHOCTH PECypPCOB,
HEONpeIeICHAAs N3MEHINBOCTh, 00ph0a 3a CyIeCTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunrernveckass Tteopusi dBomonn (CTD ) um  e¢ OCHOBHBIC

nonokeHusi. MukposBomrorus. [lomynsmust kak equHUIlA BUAA U

IBOITIOLINH.

JBrxyiye cuiibl ((haKTOphl) SBOJIOIKWH BUAOB B IpUpoae. MyTallMOHHBIN MTPOIECC U
KOMOMHATHBHAS U3MEHUYUBOCTb. [lomyJIsiiiMOHHbIe BOHBI | Jpelid renoB. M3omsimys 1 MuTpanusi.

EcTecTBeHHbIN 0TOOP—HAINpPaBISIOMmUi hakTop 3BoMonHH. DOpMbI €CTECTBEHHOT0 0TOOpA.

[IprcrocoOIeHHOCTh OPTraHU3MOB KaK PE3yIbTaT dBOMIONHH. [IpuMephI IPUCIIOCOOTCHIH Y
OpraHu3MoB. ApoMOp(}O3bI U UINO0-aJATITAITHH.

Bun w BupooOpasoBanme. Kpurepmm Buma. OcHoBHBIE (GOpMBI  BHI00Opa30BAHMS:
reorpaudeckoe, SKOIOTHIecKoe.

MaxkposBomrorinsi.  Dopmbl  dBoNronMH:  (MIETHYECKas, IUBEPTeHTHAs, KOHBEPTrEeHTHAS,
napasuienbHas. HeoOpaTHMOCTh 3BONIOIHH.

[IpoucxoxneHneoTHeCIeuaTH3NPOBaHHBIXTPENKOB. I [porpeccupytromas crenmanm3anusi.

AnanTuBHAsSIpa AN

JdemoHcTpauumu:

IMoptpersi: K. JIunneit, XK.b. Jlamapk,Y.dapeun, B.O. Kopanesckuit, K.M.bap, 3.I'ekkens, O.
Miromep, A. H. CeBeprios.

Tabmumpr 1 cxembl: «Pa3BUTHE OpraHMYEeCKOT0 MHpa Ha 3emie», «3apOoAbIld IMTO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy,«DopMbr 00pHOBI 3a CyliecTBOBaHUE, «ECTECTBEHHBIN 0TOOPY,
«MHoroobpasue copToB pacteHui», «MHoroodpasue mopoJ JKUBOTHBIXY, «llomymsmmny,

«MyTanoHHast I3MEHIHBOCTHY, «ApoMopho3bl» ,«anoamantanumy,«O0IIas 1ereHepamnms,
«/IBmxymme cunbl 3Bodronum», «Kapra-cxema Mmapmpyra myremectsus Y. JlapsuHa», «bopnba 3a
cymiectBoBaHue, «lIprcmocobieHHoCTs oprann3MoBy,«l eorpaduaeckoe BUI000pa3oBaHUEY,
«KOJIOTHIECKOE BUA000PA30BAHUE.

O6opynoBaHue: KOIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUTIAMH OKPACKH, HA0Op TIONIOB U CEMSH,
koiekius «[IpuMepsl 3aIUTHBIX TPUCIIOCOOTIEHNUN Y KUBOTHBIX», Moenb «OCHOBHBIE HaIpaBIICHHUS
ABOIOLIANY, 00BEMHAs MOJIeNb «CTpOSHHE TOJIOBHOTO MO3Ta MIO3BOHOYHBIX).

buoreorpaduueckass kapra mMupa, Kouteknus «DopMbI COXPaHHOCTH MCKOMAEMBIX JKHBOTHBIX U
pacteHuit», wMogaens anmmkanua «llepekpéct xpomocom», BiaxHble npernapaTel «Pa3BuTne
HacekoMoro», «Pa3BuTue nArymkny», MUKpornpenapat «Jlpozoduna» (Hopma, MyTauuu GopMbl KpPbUIBEB
U OKPAcKH Tesa).

JlaGopaTopHble M MpaKTHYeCKHe PadoTHhI:



Jlaboparopnast pabota Nel.«CpaBHeHHe BUIOB 10 MOP(OTOrHUECKOMY KPHTEPHUION.

JlabopaTtopnas pabora Ne 2. «Onucanue MPUCIOCOOJICHHOCTH OpPraHu3Ma M €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema2. Bo3HuUKHOBeHMe M pa3BUTHE JKM3HHM Ha 3emuie.

JHonaydHbie IpeACTaBIeHHsI O 3apOXKICHUH JKU3HU. HaydHble rUmoTe3pl BOSHUKHOBEHHSI )KU3HU Ha
3emite: abroreHes 1 MaHcnepMus. XUMHUYECKasl SBOJIONMs. AOUOTEHHBIH CHHTE3 OpPraHMYecKUX BEIECTB
N3 HCOPTaHNYCCKUX. 9KCH€pHMCHTaJII)HOG MMOATBECPKACHUC XUMHUYECKOMH 3BOJIFOIIMN. HauganpHble >Tanbl
Oouonoruueckoit aBomonuu. ['mnoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBCHHC IPOTOKJICTKU. HepBI)IC KIJIIETKH U UX DBOJJIIOIUA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'pYHII ) XMBBIX
OpPTaHHU3MOB.

PazButue xu3Hu Ha 3emiie 1Mo 3paM u nepuogaM. Karapxei. Apxeiickas U mpoTepo30McKas dphl.
[Naneo3oiickas 3pa W €¢ TEPUOIBI: KEMOpPUNCKHIA, OPJOBUKCKUN, CHIYPUHCKUM, JICBOHCKHIA,
KaMEHHOYT OJIbHBIN, TEPMCKUI.

Meso3olickas 3pa U €€ epruoabl: TPUACOBBIH, IOPCKUN, METOBOM.

Kaitno3otickas 3pa u e€ mepuobl: ajJeoreHOBhIN, HEOTEHOBBIH, aHTPOIIOTESHOBEIM.

XapakTepucTuka KiIMMaTa U TEOJNIOTHYEeCKHX IporeccoB. (OCHOBHBIE 3Talbl  3BOIIOLHU
pPacTUTENBHOTO M >KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHH W KHUBOTHBIX. [losiBlIeHHE, paciBeT U
BBIMHUPAaHHE TPYIII XKUBBIX OPraHU3MOB.

Cucrema opraHMYECKOro MHpa Kak OTpakeHHe 3BOIonH. OCHOBHBIE CHCTEMATHUYECKUE TPYIIIIBI
OpPTaHU3MOB.

OBomonKs YenoBeka. AHTPOMONOTHS Kak Hayka. Pa3BUTHE MPEICTABICHHH O MPOUCXOXKICHHH
yermoBeka. Meroabl u3ydeHHs aHTpornoreHesa. CXOACTBA W pa3iWyMsl YeEIOBEKA M JKWBOTHBIX.
CucremMaTnyecKoe OJI0XKEHHE YeTTOBEKa.

Jewxkymme cuiibl (akTophl) aHTpororenesa. HaciencTBeHHass W3MEHUYHMBOCTh M €CTECTBEHHBIN
ot60p. OOIIeCTBEeHHBIH 00pa3 )KU3HU, U3TOTOBJIIEHUE OPYAUN TPY/ia, MBIIUICHNE, PEUb.

OCHOBHBIE CTaJM W BETBH JBOJIONHMK YEIOBEKA: aBCTPAJONUTEKH, YUermoBek ymenslid, YemoBek
npaMmoxoasamuii, YenoBek HeaHaepTaidbCckuii, YernoBek pa3yMHbId. HaxXxoaku HCKOIMAaeMbIX OCTATKOB,
BpEMS CYIIECTBOBAHMS, 00JIACTh PacpOCTpaHEeHHUs, 00BEM TOJIOBHOI'O MO3Ta, 00pa3 >KU3HHU, OPYIHSI.

Uenosedueckne packl. OCHOBHBIC OONBINIHE pachl: €BPOIECOMAHAS (E€BpaswWiicKas), HErpo-
aBCTpaNOUIHAS (3xBaTOpHALHAS), MOHT OJIOHTHAS (a3zmaTcko-amMepHuKaHCKas). YepThr
MPHUCIIOCOOJICHHOCTH TIPE/ICTABHUTENICH YENOBEYECKUX pac K YCIOBUSM CYyNIECTBOBaHHS. EJIMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpauumu:

IToptpersr: @.Pemu, JI.ITacrep, A.N.Omapun, C.Mwumrep, I'.}Opu, Y. dapsun.

Tabmumb! u cxembl: «BosankHOBeHNE COTHEYHOW CHCTEMED», «Pa3BUTHE OPTaHMICCKOTO MUPay,
«PacturenpHas kierka», «KuBoTHas kierkay, «lIpokapmormueckas kierka», «CoBpeMeHHas CHUCTEMa
OpPTaHHYECKOro MHpa», «CpaBHEHHE aHATOMUYECKHX UYEPT CTPOCHHUS UEIIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bs1H», « OCHOBHBIE MECTa MMaJICOHTOIIOTMYECKUX HAXOMO0K MPEIKOB COBPEMEHHOTO YEIOBEKay,
«JIpeBHeitmme goan», «IpeBaue moan», «l[lepBrie cCOBpeMeEHHBIE JIIOAN», «UeoBeUecKrue pachh».

Ob6opynoBanue: mymspku «lIpoucxoxmenue denoBeka» (OFOCTBI aBCTPANIONUTEKA, MUTEKAHTPOIIA,
HeaH/iepTajblla, KPOMaHbOHIIA), CIEIKH WIIN N300payKeHHsI KAMEHHBIX OPYIHI MEepBOOBITHOT'O YeTOBEKa
(xamMHU-UOIIIIEPHI, pyOmTa, ckpedia), TeOXPOHOIOTHYECcKast Ta0nIa, KOUIeKus «DopMBl COXpaHHOCTH
HCKOITAeMBbIX YKHBOTHBIX M PACTCHUII.

JlabopaTtopHble U IpakTHYecKue padoThI:

[IpakTudeckass pabora Ne 1. «M3ydeHHe HCKOMMaeMbIX OCTATKOB pACTEHHWH W J>KMBOTHBIX B
KOJIJIEKITHSX).

OKcKkypcus «OJBONIONHS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIIH
KpaeBemIecKuii My3eit).

Tema3. Opranu3msel H OKpPYKaloIasi cpena.

DKoorus Kak Hayka. 3aJjaui ¥ pa3/iebl SKOJIOTHH. MeTo bl SKOIOTHIECKAX MCCIIEIOBAHMIA.
DKOJIOTHYecK0e MUPOBO33PEHHE COBPEMEHHOT'0 YeJIOBEKa.

Cpensl oOMTaHMS OPTaHU3MOB: BOJHAS, HA3EMHO-BO3/IyIITHAS, TTIOYBEHHAS], BHYTPUOPTaHU3MEHHASI.

Okonoruueckue pakropsl. Kiaccudukanus skonornyeckux GpakTopoB: abMOTHUECKHE,
Bruornueckue u antponorenssie. JleiicTBue sKog0rnueckux GakTOpoB Ha OPraHU3MBI.



Abuotnueckue (QaxkTopel: CBeT, TemIepaTypa, BiaxHocTb. Poronepuomusm. [Ipucnocobnenus
OpPraHM3MOB K JACHCTBUIO aOMOTHUYECKUX (aKTOpoB. bruonornyeckne puTMel.

Buornueckue QaxTopel. Buapl OMOTHUYECKMX B3aUMOINEHCTBMI: KOHKYpPEHLIHS, XUIIHUYECTBO,
cumOno3 u ero ¢Gopmbel. [lapasutusm, Koomepamus, MyTyaJn3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaXJIEOHMYECTBO). AMEHCanu3M, HeHUTpanmu3M. 3HaueHHe OMOTHYECKUX B3aMMOICHCTBUH  AJs
CyII€CTBOBaHHA OPTraHM3MOB B IPUPOJHBIX COO6H1€CTB3X.

ODKOJIOTHYECKHE XapaKTCPUCTHUKHU ITOMYJIAINH. OcHOBHEBIE ITOKA3aTEIH nmonyJjsinuu: 4u CJICHHOCTD,
IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. JnHAMUKa YMCICHHOCTH MOMYJIALUU U e
perymnsauus.

JdemoncTpauumn:

Hoptpersr: A.I'ym6onbar, K.®.Pynbe, D. ['ekkenb.

Tabmuuet 1 cxemsbl: kKapta «[Ipuponasie 30 3emMiny, «Cpensl 0OUTaHUsT OPraHU3MOBY,
«Doronepuonuzmy, «llomynsununy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIIMHA HPY30pHH-
Tydenbkny, «[Iuiessie menu.

JlabopaTopHble U MpaKTHYeCKUe padoThI:

JlabopaTtopnas padora Ne3.«Mopdonornyecknue 0COOCHHOCTH PACTECHHIA U3 Pa3HBIX MECT
oOHTaHUSD.

Jlaboparopnast pabota Ne 4. «BrnusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIeycay.

[Ipaktrueckas paboraNe2. «Ilomcder MIOTHOCTH MOMYIISAIIAN Pa3HBIX BUIOB PACTEHUM.

Tema 4. Coo01mecTBa U 3KOJTOTHYECKHE CUCTEMBbI.

Coo0111ecTBO OpraHu3mMoB — OuoreHo3. CTpyKTyphl OMOIICHO3a: BHJIOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuieBas). Bunpi-nomuHanTel. CBs3u B OHOIEHO3E.

Okonoruyeckue cucreMbl (3kocuctembl). Ilomsatme 00 dKocucreMe ©  OHOTeoleHO3e.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOJYIEHThI, KOHCYMEHTBHI, peayleHThl. Kpyrosopor
BEIIECTB M IMOTOK 3HEPrHH B JKocucTeMe. Tpoduueckue (MUIIEBbIC) YPOBHH KOCHCTEMBL. [luIieBbie
nernu u cetd. OCHOBHBIE TOKA3aTelH DKOCHCTEMBI: OMoMacca, MPOMYKIHS. DKOJOTHYECKUE MUPAMUIbL:
MPOAYKIMHU, YNCIEHHOCTH, OnoMaccel. CBOIMCTBAa HKOCHCTEM: YCTOHYHBOCTh, CAMOPETYIIALNSA, Pa3BUTHE.
Cyxkueccus.

[IpupomHbie  DKOCHUCTEMBI. OJKOCHCTEMBI 03¢p W peK. OKOCHCTEMa XBOHMHOIO  WJIH
IIFPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIC  DKOCHCTEMBI.  ATPOIKOCHCTEMBI.  YpOodKocucTeMbl. buonormdeckoe u
XO03MCTBEHHOE 3HAYEHHE arPOIKOCHCTEM M YPOOIKOCHUCTEM.

buopasnooOpasme kak QakTop ycTOWuMBOCTH dKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pazHoobOpa3usi Ha 3emiie.

Yuenne B. U. Bepuanckoro o 6mocdepe. I'pannmbl, coctaB U cTpykTypa Omocdepsl. JKupoe
BemectBOo U ero ¢yakmuu. OcobenHoctn Omocdepsl Kak TIIOOATBHON 3IKOCHCTEMBI. J[mHaMmdeckoe
paBHOBecHe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOr€OXMMHYECKHE [IUKITBI JIEMEHTOB (yTiiepoia, a3ora). 30HAIbHOCTh
o6uocdeprl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Omochepe 3emmu. AHTpONOreHHbIE W3MEHEeHHs B Omocdepe. [mobampHBIC
JKOIIOTUYECKHE MTPOOIIEMBI.

CocymectBoBanue Tpupoasl W yenmoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpas3Ws KaK OCHOBA
ycroitunBoctr  Omocdeppl. OCHOBa paIlMOHANBHOTO YIPABICHHUA MPHUPOTHBIMH pPECypcaMH W HX
rcnonb3oBaHue. JlocTmkennst OMOIOTHN U OXpaHa MPUPOIHI.

JdemoHcTpanum:

Ioptpersr: A.Jlx. Tencnu,B.H.Cykaues,B.W. Bepnaackuii.

Tabmumer w cxembl: «llumeBple 1enm», «buoleHO3: cocTaB W CTpyKTypa», «lIpupomHbie
coobmectBay, «llenmn muTanus», «Dkomoruveckas nupamumay, «brnocdepa m gemorek», «Ikocucrema
HIPOKOIMCTBEHHOTOJIECa, « DIKOCHCTEMAaXBOMHOT O1eca, « BHOIIEH 03BOT0EM Ay, K ATPOIIEHO3),
«[IpumepHBIE aHTPOIIOTEHHBIE BO3CUCTBUS Ha TPHPONY», «BakHeWIIne WCTOYHWKHU 3arps3HEHHS
BO3/[yXa U TPYHTOBBIX Bom», «IlouBa — BaxxHelimas cocrapistomias ornocdepsr», «DakTophl nerpajganuu
mouBy», «llapHukoBeiii 3ddekT», «DakTopel paaNOAKTHBHOIO 3arpsi3HeHus Ouocdepb», «Oomas
cTpykTypabuocheps», «Pacnpoctpanenue;kuzHuBonocheper, «O30H0BBIHIKpaHOrnochepb»,
«Kpyroopot yrinepona B Ouocdepe»,«KpyroBopor azora B mpupoe».



Ob6opynoBanue: MoJenb-almuIMKanus «TunuuHble OHOIEHO3B», TepOapuii «PacTutenbHbie
cooOmiecTBa», Komiekuun «buoneHo3», «BpeanTenu BaKHEWIIMX CETbCKOXO3SHCTBEHHBIX KYIBTYDPY,
repOaprun M KOJIEKIMH PACTEHHH M KUBOTHBIX, MPUHAUISKAIINE K PAa3HBIM SKOJOTHYECKHM TPYIIIaM
ongnoro Buaa, Kpacnas kuura Poccuiickoit denepannu, n300pakeHusi OXpaHIEMbIX BHIOB PACTEHHH H
JKUBOTHBIX.



[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 BUOJIOTYIM HA BA3OBOM
YPOBHE CPEAHEI'O OBILIET'O OBPA3OBAHUA

CormacHo ®I'OC COQ, ycraHaBnuBaroTcsi TpeOOBaHMS K pe3yabTaTaM OCBOCHHUS 00yUarOIMMHCS
MPOrpaMM CpeHero o0Iero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMIHOCTHBIEPE3YJIBTATDI

B cTpyKkType TUYHOCTHBIX Pe3ylbTaTOB OCBOEHUs Mpeamera «buomorusp BhIENEHBI CleIyIomue
COCTAaBIISIIOIINE: OCO3HAHUE OOYUYAIOMIMMUCS POCCHICKON TPa’kAaHCKONW WASHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOIPENCIICHUIO, HAJTMUNE MOTUBALIMKN K 00y4IeHUIO OMOJIOTHH,
LeJICHaNPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKICHWH JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TPAJAWIMIA pa3BUTHS OMOJIOrMYECKOr0 3HAHHSI, TOTOBHOCTh U CITIOCOOHOCTH 00YYatOLIHXCS
PYKOBOJICTBOBAThCSI B CBOEH JEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, TPUCYITUMHCHCTEME
OHMONOrMUECKOro 00pa30BaHMsl, HAIMYNE YKOIOTHYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEIH U
CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIEC Pe3yNbTaThl OCBOSHHS IMpeaMeTa «BbHOoNIorusy JOCTUTaoTCs B €IMHCTBE YYEOHOH U
BOCIIMTATEIbHOM JIEATENFHOCTH B COOTBETCTBUH C TPAJWIIMOHHBIMU POCCUHUCKUMHU COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH H JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpaBWIAMH H
HOpMaMH TIOBEIEHHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHWS, CAMOBOCIIMTAHHUS M CaMOPa3BUTHA,
pa3BUTHS  BHYTPEHHEH  MO3WIMM  JMYHOCTH, TNAaTPUOTHU3MA, YyBAXKEHHS K  3aKOHYy H
MIPaBOMOPSAKY, YeTTOBEKYTPYAANCTAPIIEM YT OKOJIEHIIO, B3aNMHOTOYBaKEHH 1, 0ep €KHOT OO THOIIEHUSIKK YT
bTYPHOMY HaCIEAUIO0 U TPaAUulMAM MHOTOHAIIMOHAIBHOTO Haponaa Poccuiickoin @enepaiuu, Npupoae u
OKpY’Karollen cpeie.

JImgHOCTHBIE pE3yabTaTBl OCBOEHHS Yy4eOHOro mpeamera «buomorus» HOKHBI OTpakaTh
TOTOBHOCTBHCIIOCOOHOCTHOOYHAIOMINX CAPYKOBOACTBOBATHCAC(HOPMHUPOBAHHONBHY TPEHHEHTO3HIINEH
JUYHOCTH,  CHUCTEMOH  IICHHOCTHBIX  OpHEHTAalMi, [O3UTUBHBIX BHYTPEHHUX  yOeXIeHHUI,
COOTBETCTBYIOILUX TPAaJULMOHHBIM IIEHHOCTSIM POCCUIICKOro O0IIECTBa, PACIIMPEHHE KU3HEHHOI OOIIbITa
U OIbITa JEATENBHOCTH B IIPOLECCE pEAIN3alMM OCHOBHBIX HAIPABICHUI BOCHUTATEIBHON
JeSTeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) I'pazkaHCcKOro BOCHUTAHMSA:

c(OPMUPOBAHHOCTh TPAKAAHCKON IO3ULIMU OOy4arollerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIEHa POCCUICKOro O0LIeCTBa;

OCO3HAaHUE CBOMX KOHCTHTYLIMOHHBIX IpaB M 00S3aHHOCTEH, YBa)KEHHE 3aKOHA M MPABOIOPAIKA;

TOTOBHOCTHKCOBMECTHONTBOPYECKONHACATENIbHOCTUIIPUCO31aHUNYY€OHBIXTIPOEKTOB,
pemieHHH Y4eOHbIX M IIO3HABATENbHBIX 3a/a4, BbIIOJHEHUH OHOJIOTMYECKUX OSKCIEPHUMEHTOB;

CIIOCOOHOCTHOIIPENEISITHCOOCTBEHH YO 03UIIMIONIO0TH OLLICHUIOKSIBIIGHU M COBPEMEHHOM
JKHU3HUUOOBSICHITHEE,

YMEHHE YYUTHIBATh B CBOMX JAEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTMBHOI'O B3aMMOACHCTBUSA
JoZIeH ¢ pasHbIMH YOXKAECHUSIMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAJIBHBIM TIOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOIHEHUS YUEOHBIX, TI03HABATEIBHBIX
U HCCIICAOBATENbCKUX 3a]ad, YBAXKUTEIBHOIO OTHOIIEHHS K MHEHHIO ONIIOHEHTOB IIPH OOCYKICHUHU
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COAEPKaAHMS;

TOTOBHOCTHKI'YMaHUTapHOHMBOIOHTEPCKOMACSTENBHOCTH;

2) [IaTpuoTHYECKOro BOCIIMTAHMS

c(OpPMUPOBAHHOCTh POCCHIMCKON TPa’kJaHCKONW MIICHTUYHOCTH, NATPHUOTHU3MA, YBAKEHUSAK CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoil, ropaocTu 3a cBoil kpail, cBoro Poauny, cCBOM SI3bIK U
KYJIBTYpY, IPOLTOE U HACTOSIIEe MHOIOHAIIMOHAIBHOI 0 Hapoa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K NPUPOAHOMY HACIECAWIO M TNaMATHUKAM MPUPOABI, TOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHAX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHHCKMX YYCHBIX B CTAHOBJICHHE W pa3BUTHE OHOJIOTHH,
MOHUMAaHUs 3HaueHHs OHMOJIOTMH B TO3HAHWHU 3aKOHOB IPUPOJBI, B JKU3HHM YEIOBEKAa M COBPEMEHHOIO
o0I1IecTBa;

uzeiiHas yoeKAEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3aiuTe OTedecTBa, OTBETCTBEHHOCTh 3a €T
cyas0y;



3) AYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHMSI:

OCO3HaHUE TyXOBHBIX LIEGHHOCTEH pOCCUICKOro HapoJa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT'O TIOBEICHNS;

CIOCOOHOCTHOLIEHUBAThCUTYAIMIOUTIPUHIMATHOCO3HAHHBICP LI CHHSL, OpDHEHTHPYsIChHA MOPAIBbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHWE JTMYHOTO BKJIAJIa B TOCTPOCHHE YCTOWYMBOTO OYIyIIEero;

OTBETCTBEHHOEOTHOIIEHNEKCBOUMPOTUTENAM,CO3/TaHUIOCEMbUHA0CHOBEOCO3HAHHOTOITPHHSATHS
LICHHOCTEW CEMENHOM KU3HU B COOTBETCTBUM C TpaauUMaMHu HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIHTAHMSI:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIFOUasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOILICHH;

MTOHMMAaHNE 3MOIIMOHATBHOT0 BO3ICHCTBUS JKUBO MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHIAX UCKYCCTBA, CTPEMIIEHHE MIPOSIBIIATH KauyecTBa
TBOPYECKOW JINYHOCTH;

5) ¢usuueckoro BocnuTaHusi, popMUPOBaHHUs KYJIbTYPHI 310POBbsI H SMOIIMOHAILHOT0
0J1aronosTyYms:

MOHUMaHWE M peanu3anus 3I0poBoro W Oe3omacHoro obpasza XU3HU (370pOBOE IHTAHHE,
COOJIOZICHNE THTHEHUYECKMX TIpaBWJl M HOPM, COaJaHCUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
peryisipHas (usnyeckass aKTUBHOCTH), OEpEKHOI0, OTBETCTBEHHOIO M KOMITETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICHXUIECKOMY 3JI0POBBIO;

[MOHMMaHWE [EHHOCTH MPaBWJ WHAWBHUIYaJbHOTO W KOJJIEKTHBHOTO O€30MacHOTO TOBEIEHHS B
CUTYaIUX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HaHWE MOCTIEICTBUIA W HETIPHSITUSL BPSHBIX MPHUBLIYEK (YIIOTPEOICHUS aJIKOT OIS, HAPKOTHKOB,
KypeHus);

6) Tpy10BOr0 BOCIUTAHUS:

TOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYI0I00He;

TOTOBHOCTHKAKTHBHOM1ESITENbHOCTUTEXHOJIOT MUECKONHCOLIMATIbBHOMHAIIPABIEHHOCTH, CIIOCOOHOCTD
MHULUMPOBATh, INTAHUPOBATh U CAMOCTOATENBHO BBIIOIHATE TAKYIO IEITEIBHOCTD;

MHTEpEC K pasluyHbIM cdepaM MpOo(HECCHOHATBHON — JEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oymymieil mpodeccuyu U peasTn30BBIBATh COOCTBEHHBIC JKU3HEHHbIC TIIAHBI;

TOTOBHOCTBHCIIOCOOHOCTHKOOPA30BaHUIONCAaMOOOPa30BaHUIOHATIPOTSHKCHUBCEHKU3HI;

7) 9K0JI0TMYeCKOTr0 BOCIIMTAHUS:

9KOJIOTMYECKHU IeJIeCO00pa3HOe OTHOLIEHHE K IPUPOLE KaK UCTOYHUKY JKM3HU Ha 3eMJle, OCHOBE
e¢ CyIIeCTBOBAHMUS;

IIOBBIILICHNE YPOBHS 3KOJIOTMYECKON KyJIbTYphl: IPUOOpETEHNE ONbITa MJIAHUPOBAHUS IIOCTYIIKOB
1 OLICHKU UX BO3MOYKHBIX TIOCJIEICTBUN JUIsl OKPY>KAOIIEH Cpenbl;

OCO3HaHUETrI00aIbHOr0XapaKTePa’KOIOrHIECKUXIIPOOIEMUITY TEHUX eIl CHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh NpHOOpETaeMble NPU H3yYEHHU OMOJIOTMM 3HAHUS U YMEHHs IIpU
pemieHHH TPoOJieM, CBA3aHHBIX C PAlMOHAJIBHBIM IIPUPOAOINONIB30BaHUEM (COOMIOJCHUE TpaBHII
MIOBEICHUS B IIPHUPOJE, HAIPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAaX, OXpaHy BHUIOB,
IKocHucTeM, Ornochepsr);

AKTHUBHOE HENpPUSTUE ACUCTBUN, MPUHOCAIIMX BPEI OKPYXKAIOLIEH NPUPONHON cpene, yMeHue
MPOTHO3UPOBaTh HEOJArONPHATHBIE HSKOJIOTMYECKUE MOCIEACTBUS MNPEANPUHUMAEMBIX ACHCTBUH U
MIpeNOTBpAIATh UX;

HaJIM4UEepa3BUTOr 03KOIOI MY €CKOT OMBIIIIIIEHH S, 9KOJIOT HUECKONKYIIBTYPBI, OIIBITA A ITENEHOCTH
9KOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHS  PYKOBOJICTBOBATbCA MMM B  ITO3HaBaTEIbHOM,
KOMMYHUKATHBHOM M COLMAJbHON IMpPaKTHKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOH IEATENbHOCTH
9KOJIOTHYECKON HalpaBICHHOCTH;

8) HEHHOCTH HAYYHOI'0 O3HAHUA:

c(OPMUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOLIECTBEHHOW MPAaKTHKH, OCHOBAHHOI'O Ha JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOLIETO OCO3HAHHUIO
CBOEr'0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpPILIEHCTBOBAHME SI3BIKOBOM M YMTATENBCKON KYJNBTYpPhI KaK CpEICTBA B3aUMOJEUCTBUS MEXKAY
JIIOJbMU M TO3HAHHS MUDA;



MOHWMaHHue crenuukn OHONOrMM KaK HayKd, OCO3HaHHs e¢ pond B  (HOpMHpPOBAHUH
palMOHaIBHOTO HAYYHOTO MBIIUICHHS, CO3IaHUH LIEIOCTHOTO MPEACTaBICHHS 00 OKpPY>KaIOIIeM MHPEKaK
0 eIMHCTBE MPHUPOJBI, YeOBEKa U OOIIECTBA, B MO3HAHWUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH
npoOiieM COXpaHEeHUs MPUPOAHOTO PABHOBECHS;

yOSKICHHOCTh B 3HAYMMOCTH OWOJIOTUHU Ul COBPEMEHHOM LIMBMIIM3ALMH: 00ECIIeYeHUs HOBOTO
YPOBHS Pa3BUTHUSI METUIIMHBI, CO3JJaHNE TIEPCIIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX pPelaTbpecypcHbIC
mpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXOJA M3 TII00ANBHBIX HKOJOTMYECKUX TPOOIIeM H
obecriedyeHusl Tepexola K YCTOMYMBOMY pa3BHTHIO, PAalMOHAIBHOMY HCIIOIB30BAHHIO TPUPOTHBIX
pecypcoB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB YKHU3HU;

3aMHTEPECOBAHHOCTh B TONYYCHUH OHMOJOTMYECKHX 3HAHMH B IENSIX TOBBIIICHHUS OOIIEH
KyJIBTYpPBI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTABHOW 4YacTW (PYHKIMOHAJIBHOW TPaMOTHOCTH
oOy4aromxcsi, GOpMHPYEMOH MPU U3YUEHUN OUOJIOTHU;

MOHUMAaHHE CYIIIHOCTH METOJIOB TIO3HAHHMS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTOJIb30BAaTh IONy4aeMble 3HAHWS U aHalM3a W OOBSICHEHWs SIBICHHH OKPYXKAroIero Mupa u
MPOUCXOAANIMNX B HEM HM3MECHEHHI, YMEHHE JeNaTh O0OOCHOBAHHBIC 3aKIIOYEHHS Ha OCHOBE Hay4YHBIX
(haKTOB ¥ MMEIOIINXCS IAHHBIX C LEBI0 MOyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS JJIS pelIeHHs HpoOieM B
peanbHbIX KU3HEHHBIX CUTYaIIHIX;

OCO3HAaHUE LIEHHOCTH HAY4YHOH [esITeTbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCIIEZIOBATENBCKYIO NEITEIbHOCTh MHANBUYATBHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BAaHHIO M CAMOOOPa30BaHHIO, K AKTHBHOMY
TIOJTyYEHHIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAINPEAJMETHBIEPE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOTro TpeaMmera «bromorusy BKIIOYAIOT: 3HAYNMbIE
st (OPMHUPOBAHUS MHPOBO33PEHUS  OOYJAIONIUXCS  MEKIUCIHUIUIMHAPHBIE  (MEXIPEIMETHEIC)
o0IIIeHayYHBIe TOHSTHS, OTPaXKAaIOMIMe IHEIOCTHOCTh HAyYHOW KAapTHUHBI MHUpa M CHEMU(UKY METOAO0B
MMO3HAaHMS, WCIOJIB3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHsl, SBIEHHE, MPOIECC, CHCTEMA,
HAy4YHBIH (DaKT, MPHUHIUI, THIIOTE32, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOBaHUe, HaOmroJeHue,
W3MEpEHHe, OKCIIEPUMEHT W JIPYTUX), YHHUBEpcalbHble YydeOHble JelCTBHSA (TIO3HABATENBHEIE,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), oOecreunBatonie GopMupoBaHue GyHKIIHOHATHHOW IPaMOTHOCTH
Y COIHMAIBHON KOMIIETEHITMH OOYYarOIIUXCS, CIIOCOOHOCTh OOYYarOIIMXCS WCIIONB30BaTh OCBOEHHBIS
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKWE 3HAHWSI W yHHBEpPCAIbHBIE YYEeOHBIE [EHCTBHS B
MO3HABaTEIbHON U COIUAIbHON MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHS MPOrPaMMBI CPEIHEr0 O0IIero odpa3zoBaHUS IOIKHBI
OTpaXkaTh:

OByaieHHe YHUBEPCAJBHBIMH Y4eOHBIMH MO3HABATEIHHBIMH /1€ CTBUSIMU:

1) 6azoBbIe JJOrHYeCKHE Al CTBHS:

CaMOCTOATENbHO(OPMYITUPOBATEHAKTYaATN3NPOBATHIIPOOIEMY,PACCMATPHUBATHLECBCECTOP OHHE;

HCIIONB30BaThIIPHOCBOCHHH3HAHMUTIPHEMBLITOTHIECKOT OMBIIIUTEH U (aHAIN3a, CHHTE3a,

CpaBHEHUs, Kiaccu(ukanuy, 0o000IIEHNs), pACKPHIBATh CMBICT OMOJOTHYECKUAX TOHATHH (BBIACTATH MX
XapaKTepHbIE MPU3HAKY, YCTAHABINBATE CBSI3U C IPYTHMHU TTOHATHSIMH );

OIIPENEeNATh IeNd NeATeNFHOCTH, 3a7aBasl mapaMeTphl U KPUTEPUH HUX JOCTIKEHHS, COOTHOCHUTH
pe3yIBTATHI AEATENHHOCTH C TIOCTABICHHBIMH EISIMU;

WCIIONb30BaTh OHMOIIOTHYECKHE TOHATHS sl OOBSICHEHUS (DAaKTOB W SIBIICHHWH JKUBOW MPUPOJIHI,

CTPOUTHIIOTHYECKUEPACCYKIeHUS(MHAYKTUBHEIE, IeNYK TUBHBIC,T0AaHATIOT 1 ), BEISIBIISATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPACCMAaTPUBAEMBIX SBICHHSX, (OPMYIHPOBATh BBIBOABI U
3aKITIOYCHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBAa JUIsI TIPEACTaBICHUS CYIIECTBEHHBIX CBS3eH W
OTHOIIEHN B W3yYaeMbIX OHMOJOTMYECKHX OO0BEKTaX, a TakKe TMPOTUBOPEUYHN PA3HOTO pOAa,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX NCTOYHHKAX;

pa3pabaThiBaTh IUIAH pElIeHHsS NPOOJIeMBl C YYETOM aHaju3a WMEIOIIUXCS MaTepUANbHBIX H
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBEI B JEATEILHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIBTATOB 1IENSIM, OLICHUBATh
PHCKH MIOCIEACTBUH IESITENbHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pab0OTy B  YCIOBUSX  PEajbHOrO, BHPTYAILHOTO U
KOMOMHHMPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

2) Ba3oBble Hccie10BaTebCKHE e CTBHSI:

BJAJICTh HAaBBIKAMU Y4eOHO-UCCIENOBATENLCKOW M MPOCKTHOM JESITENbHOCTH, HaBBIKAMU
pasperieHust mpodaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOMCKY METOJIOB PELICHUS
MPaKTUYCCKUX 3aay, IPUMCHCHUIO PA3JIMYHBIX METOAO0B IIO3HAHMA,

HCIIOJIB30BaTh pa3jM4YHbIC BUIAbI ACATCIbHOCTH o  HOJYYCHHIO HOBOI'O 3HAHMHA, €ro
WHTEpIpeTay, TpeoOpa3oBaHNI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalUsAX, B TOM YKCIIE MPH CO3IaHUH
y‘{C6HBIX " COLIMAJIBHBIX ITPOCKTOB;

(dopMuUpOBaTh HAYYHBI THI MBIIUICHUS, BJIAJCTh HAYYHOH TEPMHUHOIOTHEH, KIFOUYEBBIMH
IIOHATHAMHU U MCTOAAMMU

CTaBUTh ¥ (POPMYJIUPOBATH COOCTBEHHBIC 3a/]a4X B 00pa30BaTEIbHON JMEATEIbHOCTH U )KU3HEHHBIX
CUTyalluiX;

BBIABJIIATE NPUYUHHO-CJICACTBCHHBIC CBA3M W AKTyaJIM3UPOBATH 3ajady, BbIABUIATb TUIIOTE3Y e
peuiCHusA, HAXOAWUTH AaprymMeHTBhI MJIA AO0OKa3aTCiIbCTBAa CBOUX YTBep)KZ[eHHﬁ, 3aaBaTh IMapaMETpbl H
KPUTEPUU PEIICHUS;

AHAJIM3HUPOBATH IMOJIYUYCHHBIC B XOAC PCHICHHA 3aJadu peE3yibTaTbl, KPUTHUYCCKU OLCHHWBATH HX
JOCTOBEPHOCTD, ITPOrHO3UPOBATH U3SMEHCHUE B HOBBIX YCIIOBUAX]

JIABATh OL[EHKY HOBBIM CHTYAIIHSIM, OIIEHUBATh TPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IICJICHANPABIICHHBI IOMCK TIEPEHOca CPEJCTB M CIOCOOOB JICHCTBUSL B
npodeccuoHaNbHYIO CPENy;

YMETh IEPEHOCUTH 3HAHUA B ITIO3HABATCIIbHYIO U ITPAKTUYCCKYIO objactu KUBHCACATCIbPHOCTH,

yYMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIACTEiH;

BBIZIBUTATh HOBBIE WJIEH, MpeUiaraTh OpUTHHAIBHBIC TIOAXOIBl U PEIICHUs, CTABUTH MIPOOJIEMBI U
3a/1a4, JOMyCKAaOIINe allbTepHATUBHBIC PEIICHUSI.

3) Pa6ora ¢ undopmanmeii:

OPHUEHTHUPOBATHCS B PA3IMUHBIX MCTOYHHKAX MHGOpManuu (TEKCTe yIeOHOTO MOCOOMs, HAaydHO-
MIOIYJIAPHOHN JINTEpaType, OMOIOTHYECKUX CIOBAPSX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WnTepHere), aHanm3upoBaTh HHOOPMANUIO PA3THYHBIX BUIOB M (OPM TPENCTABICHHS, KPUTHYCCKH
OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTE;

(hopMyIHpPOBATE 3aITPOCH U IPUMEHSTH Pa3IMIHbIE METOBI IPH MTOMCKE W 0TOOpe OMOIIOrnyecKon
rH(popMaIum, He0OXOAUMOH 7Sl BBITTOMTHEHHS YI€OHBIX 3a/1a4;

pUOOpeTaTb  OMBIT  HWCIONB30BAHUA  WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIH,
COBEpPIIIEHCTBOBATH KYIIbTYPY aKTHBHOT'O HICTIOIb30BAHHUS PA3IMIHBIX TONCKOBBIX CHCTEM;

CaMOCTOATENBHO BBHIOMPATh ONMTHMAIBHYIO (OPMY TpENCTaBIEHUSI OMOIOTHYECKOW WH(OpPMAIUN
(cxemsl, TpaduKy, TUArpaMMBbl, TAOIUIEL, PUCYHKH U APYTOE);

WCIIONB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA IPU paboTe ¢ OMOIOTHYecKOi WH(OpMaIuei:
MIPUMEHATh XUMHUYeCKHe, (PU3MUecKre U MaTeMaTHIeCKie 3HaKH M CHMBOIIBI, (POpMYITbI, a0OpeBHaTypy,
HOMEHKJIATYpPY, UCIOIB30BATh U MIPE00Pa30BhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISIHOCTH;

BIIAJICTh HABBIKAMH PACIIO3HABAHWS W 3alIUTHl WHPOpMAIWH, WH()OPMAITMOHHONW 0E30MacHOCTH
JTUIHOCTH.

OBi1aieHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU /I CTBUSIMH:

1) oGmenue:

OCYIIIECTBIIATh KOMMYHHKAIMU BO BceX c(epax >KHU3HH, aKTHBHO YYacTBOBATh B JIUAJIOTE WU
JCKYCCHUU TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHTENIHHO BBITIOJHEHUS MpEiaraeMoi 3a7jaui, yYUTHIBATh UHTEPECHl M COTJIACOBAHHOCTDH TO3UITUI
JPYTUX Y9aCTHUKOB JTMAJIOTa UIH TUCKYCCUH);

pacno3HaBaTh HeBepOalbHBIE CpencTBa OOIIEHWs, MOHWMAaTh 3HAYEHHWE COIMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHTYallMid, yMETh CMITr4aTh KOH(MIUKTHI H BECTH
MIEpETOBOPHI;



BIIaJIETh PA3IMYHBIMH CIIOcO0aMH OOLICHUS W B3aWMOACHCTBHS, NMOHMMATh HaMEPEHHsS APYTHX
JO/IeH, IPOSIBIATH YBAXKUTEIBFHOE OTHOILEHHUE K cOOECEIHUKY U B KOPPEKTHOH (hopme (HhopMyIHpOBaTh
CBOU BO3PAYKEHMUS;

Pa3BEPHYTOMUIIOTMYHON3IaraThbCBOIOTOUKY3PEHUACUCTIONB30BaHNEMA3BIKOBBIX CPEIICTB.

2) CoBMecTHAasI 1eSITETbHOCTD:

MMOHUMATh M UCIOJNB30BaTh MPEUMYILECTBA KOMAHIHON M MHIUBUIYaIbHOW pabOThl IPU PEIICHUH
Ouonmoruueckoil  MpoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHsS TPYyNIoBbIX  (opM
B3aMMOJICHCTBHSI IIPH pPelIeHNH yueOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBUH C Yy4eTOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)/I0ro ujeHa KOJIJIEKTHBA;

IPUHUMATBLEINCOBMECTHON IS TeTbHOCTH,0pTaHU30BBIBATBUKOOP IMHUPOBATHIEUCTBUATIOEE
JNOCTH)KEHHUIO: COCTaBIIATh IUJIaH JIEMCTBUH, paclpenenirth poid C y4eToM MHEHHH YYaCTHHKOB,
00CyXIaTh pe3yabTaThl COBMECTHOH padoThI;

OlICHMBATh KAaueCTBO CBOEr0 BKJIAJa W KAXKAOTO YY4aCTHHKA KOMaHAbI B OOMIMH pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

mpe/yiaraTh HOBBIE TPOEKTHI, OIEHUBATh MWJEH C TO3WIMU HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATETHYECKOE IMOBEAEHHE B PA3JIMYHBIX CHTYaIUSAX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh MHUIIUATHBHBIM.

OBiaeHue YHUBEPCAJBLHBIMH PeryJIITHBHBIMH e CTBUAMU:

1) camoopranu3anmus:

WCIOJIb30BaTh OMONOTHYECKUE 3HAHMS JUIS BBISBICHUS MPOOJIEM W WX PEIICHUsS B XU3HEHHBIX H
Y9Ee0HBIX CUTYaIHsX;

BBHIOMpATh HA OCHOBE OHMONOrMYECKHMX 3HAHWM IIeJeBbleé M CMBICIOBBIE YCTAaHOBKH B CBOUX
JIEUCTBUSAX W TIOCTYNKAaxX IO OTHOLIEHHWIO K J>KUBOW MPUPOJE, CBOEMY 3JI0POBBIO U 3/0POBHIO
OKpYKalOIINX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh [103HABATENIBHYIO JEITEIbHOCTD, BBISIBIATE IIPOOJIEMBI, CTABUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHOMN NEATENbHOCTH U KU3HEHHBIX CUTYaIVIX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIIEHHUs] IMPOOJEMbl € Y4ETOM MMEIOLIUXCS PECcypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH W MPEATIOUTCHIH;

JABaTh OLEHKY HOBBIM CUTYALIHsIM;

pacuMpsATh paMKH y4eOHOI o peIMeTa Ha OCHOBE JIMYHBIX IPEIIIOUTEHU];

JeTIaTbOCO3HAHHBINBBIOOP,apryMEHTHPOBATHEr0,0paTHOTBETCTBEHHOCTh3aPEIICHUE;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (POPMHUPOBAHUIO U MIPOSIBIICHUIO IIMPOKOM 3PYANLIUH BPa3HBIX 00JacT sIX 3HAHMH,
MTOCTOSIHHO TIOBHIINIATH CBOW 00pa30BATENbHBIN U KYIbTYPHBIA YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YNBTATOB LIENSM;

BJIa/ICTh HABBIKAMHU I103HABATENILHON peQJIEKCHM KaK OCO3HAHMSA COBEPLIAEMBIX NEHCTBUH H
MBICIIUTENBHBIX TPOLIECCOB, MX PE3YJbTAaTOB M OCHOBAaHWM, HMCIOJIB30BAaTh HPUCMbI pedUIeKCHH s
OLIGHKH CUTYalll{, BBIOOpA BEPHOTO PELLICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHS 110 HX CHIKECHHUIO;

MIPUHUMATh MOTUBBI H apTyMEHTHI APYTUX MIPH AHAIHU3E PE3YIbTATOB AEATENBHOCTH;

3) npuHsiTHe cefsi M APYrHX:

MIPUHUMATE ce0sl, TOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI H apTyMEHTHI APYTUX IIPH AHAIHU3E PE3YIbTATOB AEATENBHOCTH;

MIPU3HABAThH CBOC MPABO U MPABO JIPYTrUX Ha OMHUOKM;

pa3BUBaTh COCOOHOCTH IOHUMATh MUP C MO3UIHHU APYTOro YeN0BeKa.

HNPEAMETHBIE PE3YJIbTATBI

[Ipeamernsie pe3ynbTaThl ocBoeHHsl mporpaMMel COO mo Ouomoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieuduyecKkue i yueOHoro npeaMera «buonorusy Hay4Hble 3HAHHUS, YMEHHUS H CIIOCOOBI
JEWCTBHUM 1O OCBOCHUIO, HHTEPIPETALUH TPEOOPa30BaHHUIO 3HAHUM, BUBI JESITEITLHOCTH I10



MOJTY4YEHHIO HOBOTO 3HAaHUS W TNPHUMEHEHWIO 3HAHWW B PAa3IMYHBIX YYEOHBIX CHTYalUsAX, a TaKkKe B
peabHBIX JKH3HEHHBIX CHUTYallsIX, CBSI3aHHBIX ¢ OWomorueid. B mporpamme mpeaMeTHbIE pe3yibTaThl
MIPEACTaBIEHBI IO TOAaM 00yJeHUsI.

[IpeamerHbie pe3ynbTaThl OCBOeHHUsS yueOHoro mpenmera «buonorus» ¢ 10 Knacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBaHWM COBPEMEHHOW €CTECTBCHHO- HAy4YHOW KapTUHBI MHpa ¥ HAay4HOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHICKHX W 3apyOEKHBIX YUYCHBIX-OMOJIOrOB B pa3BUTHE OHOIOTHH,
(YHKIMOHANBHON TPAMOTHOCTH YeJIOBEKA JJISl pELIeHUs )KU3HEHHBIX 3a/1a4;

yYMEHHE pacKphIBaTh COJAEp)KaHWE OWONOTMYECKHX TEPMHHOB U TMOHSATHMA: >KU3HB, KIETKa,
opranu3M, merabonm3Mm (OOMEH BEIIECTB W MpPEBpalleHHWE JHEPrHH), ToMeocTa3 (CaMoperyssis),
yYpOBHEBasi OpraHH3alysi KUBBIX CHCTEM, CaMOBOCHPOH3BelEHHE (PEmpOoyKIus), HACIEACTBEHHOCTD,
HU3MCHYHUBOCTb, POCT U PA3BUTUC;

yMEHHE H3JIaraTh OMOJOrHYecKrue TEOpUH (KJIETOUHAas!, XpPOMOCOMHAs, MyTallMOHHAs, [IEHTpaJIbHAsI
JorMa MoJIeKyIsipHoi Ouonorun), 3akonbl (I. Mengens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o
LEHTpPax MHOrooOpa3Wss M TPOUCXOKACHUS KylIbTypHBIX pactenmii H. WM. BaBunosa), ompenenstsb
T'paHUIbl UX TPUMCHUMOCTHU K )KUBBIM CUCTEMAM;

yMEHHE BJIAJeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJOrHMHU: HAONIOACHUE M OMUCAHHE YKUBBIX
CHUCTCM, TIIpOLECCCOB U HBHGHI/II\/'I, opranuvsanuvsa #H IMPOBCACHHUEC OMOJIOTHYECKOr 0 OKCIICPpUMCECHTA,
BBIJIBMOKCHUEC THUIIOTE3bI, BBIABJICHHUE 3aBHUCUMOCTU MEXIAY HCCICAYCMBIMU BCEIWMYUHAMU, O6’L$ICHCHI/IC
MOJIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/IfI, TeOpI/II)lI U 3aKOHOB, YMCHHE [€JIaTbhb
BBIBOABI HA OCHOBAHHH ITOJIYYCHHBIX PE3YJIBTATOB;

YMEHUE BBIICIATE CYHICCTBCHHBIC IIPU3HAKKW BUPYCOB, KIIETOK IMIPOKApUOT U OYKApPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIECTB H
MpEBpaIeHUs] DHEPrUM B KIETKe, (OTOCHHTE3a, IIJIACTHYECKOrO M OJHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€i103a, OIIO0TBOPEHHUS, PA3MHOKEHHU S, MHIUBUIYaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE IPUMEHSTh NOITyYeHHBIC 3HAHUS U1 00BSICHEHUS! OMOIOTHYECKUX MTPOLIECCOB U SIBICHUH,
IUISL TIPUHATUS [PAKTUUECKUX PEIICHUH B IOBCEAHEBHON J>KU3HU C LIENbI0 oOecreueHHus 0e30IacHOCTH
CBOETO 3[0POBbSI U 3[0POBbSl OKPY)KAIOLUIMX JIFOAEH, COONIONEHHS HOPM IPaMOTHOIO IOBEACHUS B
OKpYXKAIOIell TPHUPOAHOH cpene, IMOHUMaHUE HEOOXOMUMOCTH  HMCIOJB30BAHHS  JIOCTIDKEHUH
COBpEMEHHOW OMOIOTMH ¥ OMOTEXHOJIOTH IS palliOHAIBHOTO IIPHPOIOIIONB30BAHNS;

YMEHHUE pelaTh 3JIeMEHTAapHbIEe IT'€HETUYEeCKUEe 3a1aud Ha MOHO- M AUTMOPUIHOE CKpEIUBaHMUE,
CLICIUICHHOE HACJIEAOBaHUE, COCTABJIATH CXEMbl MOHOTMOPHAHOIO CKPEIIMBAHHS Ul IpeNCKa3aHUs
HacCJIel0BaHNS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBITONHATE J1a0OpaTOpHBIE W MpPaKTHYeCKHe paboThl, coOMoaaTh mpaBuiia mpu padore ¢
y49e0HBIM U Ta00PaTOPHBIM 000PyTOBaHUEM;

YMEHHE KPUTHYECKH OLEHMBaTb M HMHTEPIPETHpPOBaTh HH(pPOpManMio OHOIOTHYECKOro
COZIepKaHUsl, BKIIIOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX MCTOYHHKOB (CPEINCTBa MacCOBOU
nH(pOPMaIUK, HAYYHO-TIONMYJISIPHbIC MaTepHalibl), ITUYECKUE ACIEKThl COBPEMEHHBIX HCCIEJOBAaHUI B
OHOJIOrMH, MEIUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIIeHHs, 00001as ONOIOTHIEeCKYIO
UH(POPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO MCIIOIb30BaTh MOHATUHHBINA anmapat OuoJIoruu.

[IpenmerHbie pe3ynmbTaThl OCBOEHHUS yueOHoro mpeamera «buomorus» 6 11 knacce NOMKHBI
OTpaXaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTMHU B CUCTEME HAyYHOr'O 3HaHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBl MHpa H© HAay4HOIO
MHUPOBO33pPEHHUS, O BKJIAJE POCCHHCKUX M 3apyOSKHBIX YUYCHBIX-OMOJIOrOB B pa3BUTHE OHMOIOTHH,
(YHKLIMOHANBHONW TPaMOTHOCTH YEJIOBEKA ISl pELIeHNUs )KU3HEHHBIX 3a/1a4;

yYMEHHE pacKpbIBaTh COAEpKaHHE OHOIOTMYECKUX TEPMUHOB M MOHATHHA: BHJ, HOMYJIALUSA,
reHO(oH, SBOJIONMS, IBMXKYIIHME CHJBI ((AKTOPBI) 3BOJIIOLUH, NPHUCIIOCOOJIEHHOCTh OPraHU3MOB,
BHUJ000pa30BaHKE, IKOJIOTHUECKHE (PAKTOPBI, SKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LEIH
MUTaHUS, SKOJIOrnYecKas mupamMuia, OHoreonenos, ouocgepa;

yMEHHE u3JaraTb OMOJIOrMYECKHe TeopuH (dBoironuoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOPHUs HBOJIOLNH ),3aKOHBI ¥ 3aKOHOMEPHOCTH (3apozsiieBoro cxoacrsa K.M.bapa,uepenoBanus



TJIaBHBIX HampaBieHud u mytei sBomonuu A. H. CeBeprioa, yuenus o ouocdepe B. U. Bepnaackoro),
OIPEIENsITh TPAaHHULIBI UX TPUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHE BIaJeTh METOAaMH HAay4yHOTrO MO3HAaHWS B OMOJNOTMU: HAOJIOACHHE M ONMHCAHUE YKUBBIX
CHCTEM, TPOLIECCOB U SBJICHHWH, OpraHM3alis W TpOBENeHHE OUOIOrMYEeCKOro 9IKCIIEPUMEHTa,
BBIIBUKCHUE THIIOTE3bl, BBIABICHUE 3aBHCHMOCTH MEXKIY HMCCIEIyeMbIMH BEJIHMYHMHAMH, OOBSCHEHHE
MOJYYEHHBIX PE3yJIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUH M 3aKOHOB, YMEHHUE enaTh
BBIBOJIBI HA OCHOBAHUH TIOTYYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIIEIATh CYIIECTBEHHBIE NPU3HAKKH CTPOCHUS OHONOTMYECKUX OOBEKTOB: BHUJOB,
MOMYJISIIUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIENCTBEHHOH  HM3MEHYMBOCTH,  €CTeCTBEHHOro  OTOOpa,  BHJI000pa3oBaHHA,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS HKOJOTHMYECKHX (PAKTOPOB Ha OpraHU3MBI, IepeHoca
BEIIECTB W TMOTOKA JHEPTUM B JKOCHCTEMaxX, aHTPONOrCHHBIX H3MEHEHHI B 9JKOCHCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOreOXNMMHUYECKUX IIUKIIOB B Orocdepe;

yMEHHE PUMEHSTH TIONTyYeHHbIE 3HAHUS JUIs1 OOBSICHEHH ST OMOJIOTMYECKHX MPOIIECCOB M SIBIICHUI,
JUISl TIPUHATHS TPAKTUYECKUX PEIICHHH B MOBCEAHEBHOW JKU3HU C IIENbI0 oOecrieueHus 0e30macHOCTH
CBOETrO 3JI0POBBSI M 3/I0POBbSI OKPYKAIOUIMX JIFOJICH, COONIOJIEHHsT HOPM TI'pPaMOTHOTO TOBEACHUS B
OKPYXKAIOIIEH MPUPOAHOW  cpele, IOHMMaHWE HEOOXOIUMOCTH  HCIIOJNB30BAaHUSA  JIOCTHKCHUN
COBPEMEHHOM OMOJIOTHH IS PAIOHAIEHOTO MTPHPOIOTIOIHE30BAHHS;

yMEHHE peliaTh 3JieMEeHTapHble OMOIOTHYECKHE 3a]]au, COCTABIIATh CXEMbI NIEPEHOCA BEIIECTB U
9HEPTHH B dKOCcHCcTeMax (IeMy MUTaHHS);

yMEHHE BBITIONHATH JIA0OPATOPHBbIE W MPAaKTHYECKHE PadOThI, COONIOATh MpaBHia mpu padore ¢
y4eOHBIM U JTA00paTOPHBIM 000PYIOBaHHEM;

yMEHHE KPHUTHUYECKH OICHHBATh W HMHTEPIPETUPOBaTh HH(DOpMANHMIO OUOIOrHYEecKOro
COJIepKaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHbBIE 3HAHUS W3 Pa3IMYHBIX MCTOYHHKOB (CPEICTBA MacCOBOM
WH(pOPMAITUH, HAYYHO-TIOMYJISIPHBIE MaTEpHAITbI), pACCMATPUBATH TII00aIbHBIE YKOIOTHIECKHE IPOOIEMBI
COBPEMEHHOCTH, (hOPMUPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO TO3HIIHNIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHMs, 0000mmas OHOIOrn4ecKyio
HUH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPaMOTHO HCII0Ib30BaTh MOHATUHHBIN anmapat O1OJIOruu.



TEMATHYECKOEIIJTAHUPOBAHHUE

10 KJIIACC
KoanuyecTBo yacon DJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3ieioB U TeM (uugposbie)
Kontposbnbie | IIpakTnueckune
n/n MPOrpaMMblI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchl
bubaunoreka [IOK
1 b 2 0.5
MOJIOTHA Kaic Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIe CHUCTEMBI U UX OpraHu3aIys 1 BH6HHOTeKa HOK
P 8 https://m.edsoo.ru/7f41c292
bub6mmoreka IJOK
X i 1
3 MMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41c292
bub6mmoreka IJOK
4 HHHEACATENBHOCTE, KICTKA 6 https://m.edsoo.ru/7f41c292
5 PasmHOXeHHE U MHIUBUIYaTIbHOE pa3BUTHE 5 1 bubmoreka [IOK
OpTraHM3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh U H3MEHYUBOCTD 8 15 bu6mmoreka IJOK
OpraHK3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexnus opraHu3mMoB. OCHOBBI 3 bubmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
3 p 1 Bbubnuoreka IJOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEEKOJIMYECTBOYACOBIIOIIPOI'PAMME 34 1 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

11KJIACC

KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHnoBaHue pa3ieioB U TeM (uugposbie)
Nen/m KonTpoabhbie IIpakTHYeckue
NMPOrpaMMblI Bcero o0pa3oBaTeibHbIE
padoThI padoThI
pecypchl
1 3 5 9 1 bubaunoreka [IOK
BOMOUHORHA BHOMOTHA https://m.edsoo.ru/7f41cc74
) BozHrkHOBeHME U pa3BUTHE KU3HU HA 9 05 bubmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bub6mmoreka IJOK
1
3 Opranm3Mbl  OKpykarollas cpesa ° https://m.edsoo.ru/7f41cc74
bubmmoreka IJOK
4 Coo011ecTBa 1 YKOJIOTHUECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 p 5 bu6mmoreka IJOK
C3CPBHOC BpemA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos HMara Jomamnnee DJIeKTPOHHBIE
Ne usyue 3aJaHue nudpoBbie
Tema ypoka
n/n yp Bcero KP P HHUA o0pa3oBaTebHbI
e pecypchl
81, bubanorekal [OK
cooberue https://m.edsoo.ru
1 Bromorust B cucreMe HayK 1 «Ipodeccm, /863e6122
CBI3AHHBIC € https://m.edso0.ru
6HOHOFHeﬁ>> /8639632&
Metobl HO3HAHUS KUBON IPUPOIBI. 83,
IMpakTryeckas padora Ne 1 oopmMHTE bubmunorexal [OK
2 «Hcnonp30BaHNE PA3IAYHBIX METOIOB 1 0.5 1P https://m.edsoo.ru
IIPY U3YYEHNH OMOTOTMYECKUX /8636122
00BEKTOB)
4, 1abd
Bbrnonornueckue cucre orece ES;TEBJ:III//IIHa bubmorexal lOK
3 H: sz?;H:H HCTEMEL, TPOLECCRL H 1 Opl"paHI/ISaI_II/II/I https://m.edsoo.ru
R /863e6564
85,6,
. cooO1eHne Bbubnuorekal [OK
XHUMHYECKHH cocTaB KIETKH. Boma n
4 epa e co 1 «3HaueHne https://m.edsoo.ru
MHUHEPIIBHEE oMl XUMHYECKHX /863e674e
3JIEMEHTOBY»
9, 10,
foo . Bubnuorekal [OK
5 Benku. CocraB u cTpoeHHE OETKOB 1 «3Ha]‘JlIeHI/Ie https://m.edsoo.ru
/863e6b72
OEJIKOBY -



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

() cpM E€HTHEI—OHOIOrHYECKHE

811,

?I?gc): Ha3 acT)()p:L aboraNel «M3yuenue ?I(lliopMHTL BubmoreiallOK
TOPHAsA T 0 HI
6 o anp DeCKOE) o oc - 0.5 https://m.edso0.ru
TAJIUTHUY 141 THUBHOCTHU
/863e6b72
d)CDMCHTOB (Ha IIpuMepec aMuJia3bl UJIN
KaTaasbl)»
§71 81
coo01eHne
«Hapymienne | bubmmorexal[OK
7 Vraesonsl. JIumuasl YTJIEBOIHOTO https://m.edsoo.ru
, YKHPOBOT'O /863e6870
0OMEHOB
BEILECTB)
812,13,
CpPaBHHUTEIIBH bubmorexkal [OK
8 Hyknennossie kuciaotsl. ATD as Tabiuia, https://m.edsoo.ru
coo0uIeHne /863e6d5¢
«BuTamMuHBDY
15,
§ bu6mmorekal [OK
Hctopust 1 METO/IbI N3YUEHHS KIIETKH. coo011eHnEe
o Knerounas teopus «Merozbl https://m.edso0.1u
P A /86326688
LIATOJIOTHI»
K
10 Kiterka kak menocrHast )KuBasi CHCTEMa OHCHVe K
JIEKIUH
C % . 16,17,18,
TPOEHHE SYKAPUOTHUECKOH KIETKH 8 BuGmiorexallOK
JIabGopaTopHas pabora Ne 2 «3yuenne 19, Tabmuma
CTPOEHHUS KJIIETOK PACTEHUM, JKUBOTHBIX «Ctpoenne https://m.edsoo.1u
1 1P P : 05 P /863e6ff0https://m.
rpu0oB U OaKTEpHil O MUKPOCKOIIOM KIIETKH, 6d500.U
Ha TOTOBBIX MUKpPOIIpEnapaTax u ux ohOopMUTH -
POTPENED dop /863€716¢
OIHCAHUC» JIP
12 OOMeH BeliecTB M METaboIN3M 821, yuuthb Bbubnuorexkal [OK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

cxemy https://m.edsoo.ru
/863e766¢
823,
cooO1eHue bubnmuorexkal [OK
13 dotocuHTe3. XeMOCHHTE3 o TeMe https://m.edsoo.ru
«XeMOoCHHTE /863e7c98
3
822, bubanorekal [OK
14 DHepreTuueckuii 0OMeH cooOreHne https://m.edsoo.ru
«/lprxanuey /863e7aae
XKusnennslii nukn knerku. Jlenenne 8§26,
KJIETKHA. MHUTO3. TabHIa, BuGmiorexal lOK
Jlaboparopnas pabora Ne3 oopmMHTE
15 «Habro/1eHre MUTO3a B KJIETKAX 05 JIP hitps://m.eds00.1u
/863e7dc4
KOHYHKA KODPEIIIKa JIyKa Ha TOTOBBIX
MHKPOIMpenapaTax»
24 3anmaun
buocunTes Oenka. Peakmus MaTpuaHOTrO fla " bubmmorexallOK
16 e GHOCHITES https://m.edsoo.ru
/863e796e
Oemnka
524,25, bubnmnorexal [OK
17 Tpaucsus—OounocunTe3 Oenka Jaatu Ha https://m.edsoo.ru
OmocuHTE3
/863e796e
Oernka
814,
coo01IeHne Bubnuorekal [OK
18 Heknerounbie (OpMBbI JKU3HH—BHPYCHI «BupycHbie https://m.edsoo.ru
3a00J1eBaHUs /863e7540
»
KOHCITEKT bubnuorexal [OK
19 DopMBbI Pa3MHOKEHUS OPTaHU3MOB

JIEKIIUH,

https://m.edsoo.ru



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

cxema ¢ /863e81b6https.//
nprUMepaMu m.eds00.ru
/863e831e
825, tabmuma | bubmmorexkal [OK
20 Metios https://m.edsoo.ru
[863e7fda
O6pa3zoBaHue U pa3BUTHE TIOTOBBIX 825,
kierok. OIIo10TBOpEHHE. Tabiuna, bubmorexkal [OK
21 Jlaboparoprast pabora Ne4 «Mzyuenwue 0.5 ohopMHTE https://m.edsoo.ru
CTPOEHUS ITOJIOBLIX KJIETOK Ha TOTOBLIX JIP /863e81b6
MHKDOIpEnapaTax»
KOHCIIEKT
JICKITUH,
coo0IIeHne bu6morekal [OK
22 WuauBrayaibHOe pa3BUTHE OPTaHU3MOB «OMOpHOHAT https://m.edsoo.ru
BHOE /863e8436
pa3BUTHE
OpraHusMa
I'enernka—Hayka 0 HaCIECTBEHHOCTH U KOHCTIeRT bubmnorexallOK
23 AMCHTHEOCTIL JIEKIIAI https://m.edsoo.ru
1863e86f2
3aKOHOMEPHOCTH HACIIETOBAHUS JaanH a Bbubnuorekal [OK
MOHOTHOPHTH
24 MpU3HAKOB. MOHOTHOPHUIHOE oe https://m.edsoo.ru
CKpEIIMBaHUEC /8638878
CKpCIIMBaHNE
JurnOpuaHoe ckpenBaHue. 3aK0oH 3aJ1a4M Ha Bubnuorekal [OK
25 HE3aBUCHMOI0 HACIICIOBAHUS JUTHOpUIHOE https://m.edso0.ru
MIPU3HAKOB CKpeIllMBaHUE /863e89a4
CuerieHHOE HacleA0BaHUE MPU3HAKOB. 3aJ1a4M Ha Bubnuorekal [OK
26 JlabGoparopHas pabora Ne5 «M3yueHue 0.5 CIIEIJIEHHOE https://m.edsoo.ru
pPE3YILTATOB MOHOTMOPHUIHOrO U Hacleq0BaHue /863e8¢60



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

IATMOPUIHOIO CKPELIMBAHUS Y MIPU3HAKOB,
IPp030( UL Ha TOTOBBIX oopmurtsJIP
MHUKpPOIPEIapaTaxy
3aJ1a4yd Ha
r q bubanorekal [OK
eHeTHKa mmona. Hacinenosanue CIIEIIEHHOEC
27 HAKOB. CLICTLIC © o0 oo https://m.edso0.ru
MPU3HAKOB, CLEIUIEHHBIX C II0JIOM TOJIOM
P . /863e8c60
HaCIeI0BaHNE
M3menunBocTh. Henacneacreennas KOHCIIEKT
W3MEHYHBOCTD. JIEKIIUH
L Bubmmorekal [OK
Jlaboparopnast pabota Ne6. M3yuenue oopmMHTE
28 - 0.5 https://m.edsoo.ru
MOIU(MDUKAITMOHHON N3MEHYNBOCTH, JIP
/863e8¢efe
HOCTPOEHHE BAPUALIMOHHOIO Psia 1
BapualimonHoi KpuBoii»
oopMuUTH
HacnencrBennast H3MEHYHNBOCTE.
JIP, bu6mmorekal [OK
JIabGopaTopHas pabora Ne7.«AHaan3
29 . 05 cooOIIeHre https://m.edsoo.ru
MYTAaLHHA Yy Ap030(HIIBI Ha TOTOBBIX
«MyTareHsl. /863e8efe
MHUKPOIPEapaTaxy
MyTauum»
CooOmienne
110 TEME
r bu6mmorekal [OK
«['enernka
30 I'eneruka yenoBeka ellOBCKa https://m.edsoo.ru
qeJI0BEKA»
’ /863e8d78
IIOTOTOBUTH -
csa k KP
KonTtpoabnas paGora mo teme IToBTOPUTH
31 «HaceacTBeHHOCTEL U U3MEHYUBOCTD OCHOBEI
OPraHu3MoB» T€HETUKHU
Koncmekr bubmmorexal [OK
32 Ceneknusi Kak HayKa U TPOIIECC JIEKIIU T https://m.edsoo.ru

/8639214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

Koncnekt

Metoabl U TOCTHKEHUS CeJIeKITUN ACKIGH, bubmmorerallOK
33 paCTeHIit 1 AKHBOTHEIX 1 coo01enue https://m.edsoo.ru
«Merompl /8639214
CCIJICKLINUN»
Koncnekr
JICKITUH,
buorexnonorus kax OoTpaciib COO]gHIeHI/Ie BHGHHOTCK&HOK
34 HpOIH3BOACTE 1 Merom: https://m.edsoo.ru
/863e9336
OHOTEXHOIH
nn»
OBIIEEKOJIMYECTBOYACOBIIO 34

[NPOI'PAMME



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

11KJIACC

KoanuecTBo yacos Tara Kop Jomainnee DJIeKTPOHHBIE
Nen/m Tema ypoka H3yYeH pext Jatanme unpossIe
Bcero KP P st HPOB 00pa3oBaTeJIbHBI
Ka e pecypchl
bubanorekal [OK
1 DBOJTIOIMS ¥ METOIBI €€ U3yUEHHSI 1 https://m.edsoo.ru
/863ea20e
Hcropust pa3BuThs npeacTaBieHui 00 bubmmorexallOK
2 SBOONHH 1 https://m.edsoo.ru
/8639570
bu6mmorekal [OK
3 MUKPO3BOJTFOITHST 1 https://m.edsoo.ru
/863e9cle
[omynsAuus kak >eMeHTapHas eANHAIA
BHU/JIa ¥ DBOJIIOIUU. bubanorekal [OK
4 Jlabopatopnas padora Nel «CpaBHeHue 1 0.5 https://m.edsoo.ru
BHJIOB 110 MOp(oornyeckoMy /863e99c6
KPUTEPHIO»
but6mmorekal [OK
5 é[:::)}};ﬁ?i;:;?g;emmapﬂme 1 https://m.edsoo.ru
/863e9dad
bubnurorekal [OK
6 EcrectBeHHbIi 0TOOp M €ro hOopMBbI 1 https://m.edsoo.ru
/863e9ed0
Pe3ynbraTer sBOMIOIMH:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U bubnuorexkal [OK
7 BU1000pa3zoBanue. JlabopartopHas pabora 1 0.5 https://m.edsoo.ru
Ne2 «Omnmcanue nmprcmoco0IeHHOCTH /863e9fde
OpraHH3Mane¢ OTHOCUTEIBHOTO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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XapakTepa

bubanorekal [OK
8 HanpagieHus v myTH MakpOIBOJFOIIUM https://m.edsoo.ru
/863e9cle
9 HeoOpaTuMocTh 3BOITIOIMH
10 Hcropust s)xu3HM Ha 3eMiIe M METOJIBI ¢
U3y4YEHUS
T'unore3sl MIPOUCXOKIACHHUA )KU3HU Ha EH6HHOTeKaHOK
11 Jerire https://m.edsoo.ru
/863ea5a6
Pa3zBuTHe xu3HU Ha 3eMIe 110 3pam H BubamorexallOK
12 https://m.edsoo.ru
HEPHOZ /863ea6be
OCHOBHBIE ATaIbl IBONIOLUH
PacTUTENBHOIO U JKUBOTHOT'O MUpA. Bbubmuorexal [OK
13 Ipaxtugeckas pabora Nel «M3yuenne 0.5 https://m.edsoo.ru
HCKOIAEMbIX OCTaTKOB PACTEHHH 1 /863ea8bc
YKUBOTHBIX B KOJUIEKITHSIX)
CoBpeMeHHas crcTeMa OPraHUIeCKOT0 BuGmorexallOK
14 Mipa https://m.edsoo.ru
/863ea48e
bubmnorexal [OK
15 DBOIIOIHSI YETOBEKa (aHTPOMOreHE3) https://m.edso0.ru
/863eac2c
bubmnorexal [OK
16 f;;ﬁﬁt:;ﬂbl@amo}m) https://m.edsoo.ru
/863ead44
17 OCHOBHBIE CTa/IUY IBOJIOIUH YEIIOBEKa
18 UYenoseueckue pacel U NPUPOAHBIE bubnuorexkal [OK

agarTainy 4€JI0BCKa

https://m.edsoo.ru
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
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https://m.edsoo.ru/863eaea2

/863eaea?2

PeseprHbIii ypok. O000IIEHHE TIO TEME

19 «BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emiie»
20 DKomorust Kak Hayka
Cpenbl 00MTaHUS U SKOIOTMYSCKUE brbmmoreral lOK
21 (axropst https://m.edsoo.ru
/863eafec
Aobuoruueckue dakropsl. JlabopaTopHas
pabora Ne 3. <<Mop(1)onvomqec1<ne BuGmiorexal lOK
29 0COOEHHOCTH PACTEHHI U3 pa3HbIX MECT 05 https://m.eds0o.ru
obutanusi».JlaboparopHas padora Ne4, 1863eb10e
«BrnusiHAEe cBeTa HAPOCT U pa3BUTHE -
YEepeHKOB KOJIEeyCcay
bubanorekal [OK
23 bruornueckue pakropsr https://m.edsoo.ru
/863eb348
JKONOTMYECKIE XapaKTEPUCTHKH
24 nomyrsanud . [paktndeckas pabora Ne2 05
«[lomcuer mnoTHOCTH TOMYISIAN
Pa3HBIX BUJIOB PACTCHUIN
bubmnorexkal [OK
25 CoolmecTBa OpraHM3MOB—OHOIIEHO3 https://m.edsoo.ru
/863eb46a
bubmnorexkal [OK
26 DKONOrMYECKHE CHCTEMBI (IKOCUCTEMBI) https://m.edso0.ru
/863eb46a
OCHOBHBIE [TOKA3aTEIU IKOCUCTEMBI. bubmorexal [OK
27 Okonoruueckue nupamubl. CBolicTBa https://m.edsoo.ru
akocucreM. CyKieccus /863eb5fa
28 [IpuponHsie s3KOCHCTEMBI
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29 AHTPONOr'eHHBIE YKOCHCTEMBI 1
Buocdepa—riiobanpHas 3kocucTeMa brbmorerallOK
30 Serum 1 https://m.edsoo.ru
/863ebb5e
3aKOHOMEPHOCTHU CYIIECTBOBAHUS brbmorerallOK
31 Guochepst 1 https://m.edsoo.ru
/863ebd16
32 UYenoseuecTBo B brochepe 3emiu 1
CocyiiecTBoBaHUE IPUPOIBI U bubmmorexallOK
33 HCIOBETECTEA 1 https://m.edsoo.ru
/863ebale
PezepBuBIii ypok. O000IIEHNE TEMBI
34 «Coo0111ecTBa ¥ SKOJIOTHIECKHE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB T10 34 25

[MPOT'PAMME
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YYEBHO-METO/IMYECKOEOBECHEYEHUEOBPA3OBATEJALHOIO
MPOLIECCA

1) buosorus. 10xinacc: yaeOHHK Ut 0011e00pa3oBaTeIbHBIX OpraHU3alnii: 0a30BbIi
yposenb / B.B.Ilaceunnk — M.: [Ipocsemenwue, 2020

2) buonoruueckuii SHIMKIONEANIECKH ciioBaps.M.,1989.11

3) buosorus. ET'D. KonrposbHble u3Meputenbabie Matepuaisl./Cocrasurenu: .C.
Kamunosa, B.3. Pesuukosa, A.H. Msrkosa. M., 2007.

4) Banosast M.A., CokosoBa H.A.,Kamenckuit @.®. bruonorus: moyHsiii Kypc
o0mieo0pazoBarenpHOM cpemHeit mKoasl. M., 2002.

5) Jlemesza H.A., Kammrok JI.B., Jlucos H./I. buosorus B Borpocax u oTBeTax. MHHCK,
1997.

6) [Maceunuk B.B., Kyumenko B.C.u ap. buosnorus: COopHHK 3a1a4 1 3aaHHii C
orBetaMu: 9-11ximacce.M.,1999.

METOINUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA
1.JIuTeparypa ISl yYuTeJIA

1). Baryes A.C., I'ynenkoBa M. A., EneneBckuii A.I'. Brostorust: Bombiioi cripaBouHUK s
MIKOJILHUKOB M TIOCTYMArOMMX B BYy3bl.-M.:[{poda,2004;

2). boarosa N.B. Coopruk 3ama4 mo OOIei O1oa0ruH ISt OCTYMAONIMX B BY3bL- M.
«Onnkc21Bex» «Mup u o6pazoBanme»,2005;

3) Banosast M.A., CokonoBa H.A., Kamenckuii ®.®. bronorus: moHbIH Kypc
001eo0pazoBaTeIbHON cpeaHer mKoJbsl. M., 2002.

4). Koznosa T.A., Kyamenko B.C. bruonorus B Tabmmuiiax 6-11 kmaccer: CripaBodHoe TIOCOOHE.
-M.: JIpoda, 2002;

5). Jlepuep I'.W. O6imas 6uosorus. [Toypourslie TeCThI U 3amanust. -M.: «AKBaprym»,1998;

6)JIemesza H.A., Kammiok JI.B., Jlucor H.JI. buomorust B Bonpocax u oTBeTax. MUHCK,
1997.

7). ITumenos A.B., ITumenosa 1.H. bronorus. Jlugakrnyeckue MaTepraisl K pa3aeay
«Oo6mmas ouonorusm.- M.: «M3garenmsctBo HIIDHAC»,2004;

8).Pebposa JI.B., IIpoxoposa E.B. AktuBHbIc (GOpMBI 1 METO/IbI OOYUIEHHUS OHOIOTHH.
M.:/Mpocserenue, 1997

9). ®pocun B.1., CuBornazos B.J. ['oToBHMCs K €THHOMY TOCYIapCTBEHHOMY
sk3ameny: Obmas 6uonorus.-M.:/Ipoda,2004.-216c.;
2. KomnblorepHoe odecneuenue
1) Texuuyeckue cpeacTsa 00ydeHus: HOYTOYK, MYJIbTUMEIUUHBINA POSKTOP
2) JlabopaTopHblii ipakTHKyM. brosorus 6-11 kiacc (ydeOHOE IEKTPOHHOE U3aHue),
PecnybnukaHckuil MyabTUMeua neHTp, 2004
3) Bupryanbhas mikosa Kupumna u Medoaus. Ypoku ouosorun. YenoBek U ero 370poBbe.
4) Bupryanbnas mkoia Kupumna u Medoaus. Penerurop mo 6uosnorun. OOO«Kupuit u
Medoauii», 2006
5) Tlpoceemnienune. buonorus. Anatromus U GprU3nHOIOTHs YeroBeka. MyabTUMETUITHOE
yueOHoe 1nocobue HOBOTo oOpasia.
6) ®uzukon. OTkpeITasonoaorus.2005

3. Tadamubl



4. Y4eOHO-1200paTOPHOE 000PY/I0BaAHUE

1. Muxkpockor 1ab0paTOpHbINA

2. Komrutekt nocyasl ¥ IpuHaUIeKHOCTEH it mpoBeaeaus JIP
5. HatypaJjibHble 00beKThI

1.Habop mukpomnpenapatoB no pazaeny «OO0mas O1omorus

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

Anpeca caiitoB B UIHTEPHETE
http://bio.1september.ru- razera «buosnorus» - npunoxenue K «1 ceHTIOps»
WWW.bi0.nature.ru- HaydHbIe HOBOCTH OHOJIOTHH.
www.edios.ru- Ditoc - HeHTp AUCTaHIIMOHHOTO 00pa3zoBanus. WWw.km.ru/education-
VY4eOHble MaTepHalsl U cioBapH Ha caiite «Kupmut u Medoanii»
http://www.nsu.ru/biology/courses/internet/main.html- Pecypcst o 6uonorun
http://infomine.ucr.edu/search/bioagsearch.phtml- ba3a nannbIx M0 GuoNOTHML.
http://prenit.ssu.runnet.ru/abiturient/win/liceum/bio_cap.htm- Araromus.
http://numedsun.ncl.ac.uk/%7Ends4/tutorials/van/anatomy.html- Araromusi.
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http://www.edios.ru-/
http://www.km.ru/education-
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.nsu.ru%2Fbiology%2Fcourses%2Finternet%2Fmain.html
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http://infourok.ru/go.html?href=http%3A%2F%2Fnumedsun.ncl.ac.uk%2F~nds4%2Ftutorials%2Fvan%2Fanatomy.html
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