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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke HporpaMMbl MO OMOJOTHH TEOPETHYECKYIO OCHOBY JUIS OIPEEIICHUS
MoaXxoM0oB K (opMmupoBaHUIO coiepxkaHus ydeOHoro mpenMera «buomorus» cocTaBumm:
kouuentyanbHbie TonoxeHuss GPI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COIEpXKaHUS,
pe3ynbTaToB 00yueHHUs W TpeOOBaHUU K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJNIOKEHUS 00
OOIIMX TIENIAX W MPHHIIMIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmrero obpazoBanus B Poccuiickoii denepannu, a Takke MOIOKEHUsS O crienuduke Onoaoruwu,
e 3HaUYEHUWU B TO3HAHMM YKUBOM MPHUPOAbI U OOECHEUYEHUU CYIIECTBOBAHUS YEJIOBEUYECKOIrO
obmrectBa. CoriacHO Ha3BaHHBIM TMOJIOKEHUSM, OMPEEICHBI OCHOBHBIE ()YHKIIUU MPOrPaMMBI
1o OMONIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Guonoruu Aa€T MpeacTaBICHHUE O LENsX, 00 o0Imel cTpaTernu o0ydeHus,
BOCIIMTAHUSA M PAa3BUTHS OOyYaIOIIMXCS CpeacTBaMu YydyeOHoro mpenmera «buonorusy,
ompenenseT o0s3aTeNbHOEe TPEAMETHOE CONEpXKaHHE, €ro CTPYKTYpY, paclpeneieHue I1o
pa3zenaMm U TemMaM, PeKOMEHAYEMYIO MOCIe0BAaTeIbHOCTh M3Y4YeHHs] y4eOHOro marepuana c
y4€TOM MEXIIPEJIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JJOTUKHA 0Opa30BaTEIBHOIO IpoIiecca,
BO3PACTHBIX 0COOEHHOCTEH 00ydaronxcs.

B mporpamme 1o OuOJIOrMM TakKe YUMUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METalmpeIMETHBIM W TPEIMETHBIM pe3yabTaram oOydeHus B (popMHpOBAHUU
OCHOBHBIX BHJIOB yUE€OHO-IT03HABATEIHLHON JCATEIbHOCTH/YICOHBIX JEHCTBHI 00YyJarOIIUXCsl 10
OCBOCHUIO COJICPKAHUS OMOJIIOTHYECKOr0 00pa30BaHMUS.

B mporpamme mo 6uonornu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaTM30BaH IPHHITUII
MIPEEMCTBEHHOCTH B HW3Y4YCHHH OWONIOTWH, Oylaromaps dYeMy B HEH MPOCMAaTpUBACTCS
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IIEHHOCTHBIX OpPUCHTAIMA  JIMYHOCTH, OSKOJIOTHYECKOrO  MBIIUICHUS,
MPEJICTaBICHU O 3J0pOBOM 00paze XKU3HU M OEpeKHBIM OTHOIICHHEM K OKpYXKarollei
npupogHoi cpene. I[loaTomMy Hapsay ¢ H3ydeHHEM OOMEOMOIOTMYECKUX TEOpUH, a TaKKe
3HAHWUI O CTPOCHHH >KUBBIX CHCTEM Pa3HOr0 pPaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MporpamMme MO OWOJIOTHU YAENEHO BHUMAHUE HCIOIb30BAHUIO MOTYyYEHHBIX
3HAHWI B TTOBCETHEBHOW JKU3HU ISl PEIICHUS MPUKIIAAHBIX 33124, B TOM YHCIE: TPODUIAKTUKA
HACJIEICTBEHHBIX ~ 3a00NieBaHUN  4YeloBeKa, MEJUKO-TEHETHUYECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHUS SKOJIIOTUYECKH I1eJIECO00Pa3HOro MOBEICHHUS B OKPYXKAIOLIEH MPUPOAHOH cpene,
aHallM3a BIMSHUS XO3AWCTBEHHOW [EATENILHOCTH YeJIOBEKa Ha COCTOSHUE NPUPOTHBIX U
HCKYCCTBCHHBIX DKOCHCTEM. YCWJICHHE BHUMAHWS K NMPUKIAJIHON HANPABICHHOCTH Y4eOHOTO
npenMeTra «bUONOTHs MPOIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICYeHUs YCIOBHM Ui pelieHus
OJTHOHM M3 aKTyaJbHBIX 33]]a4 IIKOJIHHOI0 OMOIIOTHYECKOro 00pa3oBaHuMs, KOTOpast MpeAroIaraet
¢bopMupoBaHrue y OOYYarOIIUXCS CIHOCOOHOCTH afalTHPOBAThCA K W3MEHEHHSIM JAUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT O MUPA.

buonorust Ha ypoBHe cpeaHero oOmero oOpa3oBaHMs 3aHUMaeT BaxkHOe MecTto. OHa
oOecrieunBaeT (GOpPMHUPOBAHUE y OOYYAIOIIMXCS TPEACTABICHUH O HAy4YHOW KapTUHE MHpA,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOM NpUpPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHM3allMi W HBOJIOLMHU, CO3JaET YCIOBUS MJIA: TO3HAHMUS 3aKOHOB >KMBOW MPHUPOJIBI,
¢dbopmupoBaHus (PYHKIIMOHAIEHOW TPAMOTHOCTH, HaBBIKOB 37I0POBOTO M Oe30macHOro obpasa
YKU3HU, IKOJIOTUYECKOT'0 MBIIUICHHUS], IEGHHOCTHOTO OTHOILICHUS K KUBOW MPHUPOJIC U YETIOBEKY.

Bonpmmoe 3HadeHwe OWONIOTHS WMEET TAaKKe JUI PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIIKX 33/1a4 CpeiHero odmero oOpa3zoBaHus, COMATU3AUN o0yJatonmxcs. M3yuenue



Oounonoruu obecrieunBaeT YCIIOBUS JUTSt dbopmMHupOBaHUS WHTEJUICKTyaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH(OPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOH KYJIBTYpHI, CIIOCOOCTBYET
UHTETpaluy OUOJOrMYECKUX 3HAHUHM C MPEACTABICHUSMHM M3 JAPYTUX Y4E€OHBIX MPEIMETOB, B
YaCTHOCTH, (PU3HUKH, XUMHUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MpeAHa3HAYeHUH y4eOHOro
npeamera  «buonmorus» COCTaBWIM OCHOBY JJISi ONpENeNeHHs MOAXOA0B K 0TOopy H
CTPYKTYpPUPOBAHUIO €r0 COJIEPKaHusl, IPEACTABIEHHOI O B IPOrpaMMe 10 OUOJIOTHH.

OT10o0p conepxanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
MO3UIUHI KYJIbTYpOCOOOpPA3HOIo MOJAX0/Ja, B COOTBETCTBUU C KOTOPHIM OOy4aroUIUecs AOTKHbI
OCBOMTbH 3HaHMSA M YMEHHs, 3HaYMMble A1 (POPMUPOBAHUS OOLIEH KYIbTYpPBI, OMpENeIoNue
a/IcKBaTHOE IIOBEJCHHE YEJIOBEKa B OKpYXaloIlel NpHpoIHONW cpene, BOCTPEOOBAHHBIE B
MOBCETHEBHOM KU3HU U MPAKTUYECKOU NesTenbHOCTH. Ocoboe MeCTo B 3TOH CHUCTeMe 3HaHUU
3aHUMAIOT 3JEMEHTBl COJIEpXKaHUSA, KOTOpble CIy)KaT OCHOBOM s  (opMupoBaHUs
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTMHE MHpa M LEHHOCTHBIX
OPHMEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIUX I'YMaHU3aI[MH OMOJI0rHYECKOro 00pa3oBaHMsL.

CtpykTypupoBaHue cojepkaHus y4eOHOro marepuaia B MpOrpaMme IO OHOJIOTHUHU
OCYILIECTBJICHO € Y4ETOM IPUOPUTETHOrO 3HAYCHMS 3HAHUNA 00 OTIIMUYUTEIBHBIX OCOOCHHOCTSAX
JKUBOM IPUPOIBI, O €€ YpOBHEBOM OpraHM3allMM M 3BOMIOLMU. B COOTBETCTBMM C JTHM B
CTpyKType ydeOHoro mpeamera «buomorus» BbIAEICHBI CIEAYIOLIME COAEp KaTebHbIE JTUHHUU:
«buonorus xak Hayka. MeTo/ibl Hay4HOr O MO3HaHUA», «KieTka kak OMoJorudeckasl CucTeMa,
«Opranusm kak o6uosorndyeckas cucremay, «CucreMa 1 MHOrooOpa3zue OpraHu4ecKoro Mupa,
«IBOJIOIMUSA JKUBOU TPUPOBI», « IKOCUCTEMBI U TPUCYILHE UM 3aKOHOMEPHOCTH.

Henp u3ydyenuss yueOHoro mpenmera «buomorus» Ha 06a3oBOM ypOBHE — OBJIAJICHHE
O0yJaroIUMHCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJbHOM OpraHU3allMM HUBBIX CHUCTEM
pasHoro paHra u npuoOpeTeHre YMEHHI HCIIOIb30BaTh ATH 3HAHMS ISl TPAMOTHBIX JEHCTBUI B
OTHOLIEHUN 0OBEKTOB KUBOW MPUPOJIBI M PEILICHHSI Pa3JINYHbIX )KU3HEHHBIX IPOOIIEM.

JoctmkeHue Lenu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTCs pelieHUueM CIeyOIMX 3a1ay:

OCBOCHHE OOYYarOIIMMHUCS CHCTEMBbl 3HAHMHA O OWOJOTHYECKUX TEOpHUSIX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBWaX, CIYKAIIUX OCHOBOW A (OpMHUPOBAaHUS
MIPEJICTAaBICHU O €CTECTBEHHO-HAy4YHOH KapTUHE MHpa, O METOJaX HAY4YHOIro I103HaHUf,
CTPOEHUHU, MHOrooOpa3suM M OCOOEHHOCTSX >KHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHHU3alluH,
BBIJIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUAX B OMOJIOTUHY;

¢dopMupoBaHuEe y OOYYalOIIUXCs IMO3HABATEIbHBIX, WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B MPOILECCE aHAIM3a AAHHBIX O MYTAX Pa3BUTHUs B OMOJIOIMM HAYYHBIX B3IJISJIOB,
U U MTOIXO0J0B K M3YUEHUIO KHUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydYaroluxcsi oOImed KyJabTypbl, (DYHKIHMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHHS OKPY)KAIOILEr0 MHpa >KUBOM IPUPOIBI Ha
OCHOBAHUU 3HAHWM U ONBITA, MOJYYECHHBIX MPU U3y4ECHUN OUOJIOTUY;

(¢hopMupoBaHre y OO0YyYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOrMYECKUX
3HAHUM B IPAKTUYECKOW JEATENbHOCTH 4YEJIOBEKAa, Pa3BUTHUU COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUM U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJOBEKOM >KHUBOW MPUPOJIBL,
HE0O0XOIMMOCTH OEpEeKHOr0 OTHOIIEHUS K HEH, COOMIIOIEHHS STUYECKUX HOPM IpHU MIPOBEIEHUHU
OMONIOTUYECKUX UCCIIEIOBAHU;

OCO3HAHUE IICHHOCTU OMOJIOTMYECKUX 3HAHWM Ul MOBBIIMIEHUS YPOBHS HKOJIOIMUYECKON
KYJIBTYPBI, U1l YOPMUPOBAHHS HAYYHOI'O MHUPOBO33PEHUS;



IpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN W YMEHUH B IMOBCEIHEBHOHN XHU3HU JUISl OLCHKU
MOCJIEJICTBUIM CBOEH JEATENPHOCTH 10 OTHOIICHHIO K OKpY)XKalolled cpene, COOCTBEHHOMY
310pOBbIO, 000CHOBAHUE U COOIIOIEHNE MEp MPODUIIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero odpazoBanust «buonorus», nsydaemas Ha 6a30BOM ypOBHE,
SIBJISIETCSL. O0S3aTENbHBIM Y4eOHBIM TPEIMETOM, BXOASIIMM B COCTaB MpeIMETHOW oO0nacTu
<<ECTCCTBCHHO-Hay'-IHI)I€ MpEeaAMETBD?.

Jlns n3ydenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOLIero o0pa3oBaHUsI OTBOJUTCS
68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezieno).

COJEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorust xak Hayka. CBsi3b OMONOTUU C OOIIECTBEHHBIMU, TEXHUYSCKUMH U APYTUMU
€CTECTBEHHBIMH Haykamu, (uiocoduei, 3TUKOM, 3CTeTHKOW U mpaBoMm. Ponp Ouonoruu B
(hopMHPOBaHNYU COBPEMEHHON Hay4YHOM KapTUHBI MUpa. CucTeMa OMOIOrHYeCcKUX HayK.

MeTtoapl IO3HAHUS KUBOM MPUPOABI (HAOII0OeHUE, SKCIIEPUMEHT, OMMCaHUEe, U3MEPEHHE,
KJIaccu(UKaIus, MOJEIMPOBaHUE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konsuos, Jx. Yorcon u @. Kpuk.

Tabauipl U cxeMbl: «MeTo bl TO3HAHUS KUBOM MPUPOIIBDY.

JlaGopaTopHble U MpaKkTHYecKue padoThi:

[Ipaktuyeckas pabora Ne 1. «lVcrmomb3oBaHHE pPA3TUYHBIX METOJOB NPU H3YYEHUHU
OMOIOrHYeCKUX 00BHEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3AI M.

XKusble cucteMbl (OmocHCTEMbI) Kak MpeaMeT u3ydeHusi ouonoruu. OTiaHUMe KUBBIX
CUCTEM OT HEOPTraHMYECKON IPUPOJIBI.

CpoiicTBa OmocucTeM U HX pazHooOpa3we. YPOBHU OpraHu3aluud OHOCHUCTEM:

MOJIEKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM,  OPraHM3MEHHBIA,  MONYJALMOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOreoleHOTHYeCKUii), OnocqepHbIil.
JdemoncTpauum:

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKU KHU3HW», «YPOBHU OpPraHH3AIUU KUBOU
TIPUPOJIBIY.

Oo6opynosanue: Mmonenb Moiekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHHE KJIETKH.

XUMHAYECKU I COCTaB KJIETKH. XuMHYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHTBHIL,
MUKpPO3JIEMEHTHI. Bosa 1 MUHEpallbHbIE BEIIeCTBA.

OyYHKIIMM BOJBI M MHUHEPAIBbHBIX BEIIECTB B KieTke. [lojiepikaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. Hezamenumsie
U 3aMEHUMbIE aAMUHOKHUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPHl O€IKOBOI
MOJICKYJIBI (TICpBHYHAs, BTOPUYHAS, TPETHYHAS W YCTBEPTHYHAS CTPYKTypa). XUMHUYCCKHC
cBoiicTBa OenkoB. bronorunueckue GyHKIUU OEIKOB.



®depmeHThl — Ouonorudeckue kKatanu3aTropbl. CTpoeHue (epMeHTa: aKTHBHBIM IEHTP,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Butamuubel.  Otiauuust  (GepMEeHTOB  OT
HEOPraHUYECKUX KaTaJlu3aTOpOB.

YrieBoabl: MOHOCaxapu/ bl (TII0K03a, pud03a U Je30Kcuprbo03a), aucaxapusl (caxaposa,
JaKTo3a) WM ToNucaxapuabl (Kpaxmaj, TJIMKOTeH, IleJUTono3a). buonorndeckue ¢GyHKIIMN
YTJIEBOJIOB.

Jlununer:  TpurmMnepuabl, ¢Gochomunuabl, Ccrepouabl. [ uapodUILHO-THAPOPOOHBIS
cBoiicTBa. buonornyeckne QpyHkimu munuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB U JIMIUIOB KaK
HCTOYHUKOB HEPIHUH.

Hyxkneunoseie kucnotrel: JIHK u PHK. Hykneornibl — MOHOMEPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u Qynkuun JIHK. Crtpoenue u ¢ynxnun PHK. Bugst PHK. AT®: ctpoenue u
byHKIHAN.

Huronorus — Hayka o kierke. KiierouHas Teopusi — NMpUMeEp B3aUMOZCIHCTBUS UAECH U
(hakTOB B HAyYHOM NO3HAHUH. MeTO/Ibl U3yUEeHHUSI KIIETKH.

Knerka kak nenoctHas sxuBas cucrema. OOmie mpu3Haky KIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpana, monekynsl JIHK kak renerndeckuii anmapar, cuctemMa CHHTe3a Oemka.

Tunsl KIETOK: SyKapuoOTHYecKass M IpokapuoTuueckas. OCOOEHHOCTH CTPOECHHUS
MpokapuoTuyeckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3YKapUOTUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, WX (YHKIHH.
[InazmaTnueckas MemOpana, e€ cBoiictBa M (yHkuuu. IluTomnmazmMa u €€ opraHouibl.
OnnomemOpanubie opranon sl kietku: DIIC, anmapar [oabmxu, muzocomsl. [oayaBToOHOMHBIE
OpPraHOUAbl KJIETKH: MUTOXOHAPHUH, IIacTUAbl. IIpomcxokaeHne MUTOXOHAPUN W IUIACTHI.
Buns! nnactun. HememOpaHHbIe OpraHom bl KIETKH: pUOOCOMBI, KIIETOYHBIN IIEHTP, IEHTPHOIH,
PECHUUKH, KT'YTUKH. DYHKIIUN OPTaHOMUI0B KIETKH. BKItoueHus.

Snpo — peryasTopHblii neHTp kieTku. CTpoeHue sapa: saepHas o00I0uka, KapuoIuia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KIIETKE.

Jdemoncrpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. IlIneitnen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacripeneneHue XUMHUYECKUX DJIEMEHTOB B HEXHBOM  IIPUPOIE»,
«PacripeieneHne XUMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOIEY.

Tabnuusl u cxemsbl: «llepuoguueckas TabiauIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «bruocunTes Genka», «CtpoeHue Mojiekyisl Oenka», «Ctpoenue pepmeHTay,
«Hyxnennossie kucnotel. JJHK», «Ctpoenue monekynbsl ATy, «CtpoeHne 3ykapuoTHYECKOM
kietkn», «CTpoeHue KUBOTHOM KieTku», «CTpOoeHHEe pacTUTENbHOM KiIeTkn», «CTpoeHue
MIPOKAPUOTUYECKOM KIIeTKN», «CTpoeHue sapa KISTKN», «Y TIIeBOAb», «JIUMUIbD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBAaHHE Il MPOBEIACHUS HAOIIOICHUM,
M3MEpEeHUl, IKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHbIe N IpaKkTHYeCKHe PadoThI:

JlaGopaTopuas pabora Ne 1. «/M3ydyeHue KaTaIUTHYECKOW aKTMBHOCTH (pepMEeHTOB (Ha
MIpUMEPE aMMJIa3bl MJIN KaTaiasbl)».

JlaGopaTopHass pa6ora No 2. «lM3yueHue CTpOEHHUS KIETOK PACTCHHWM, >KUBOTHBIX M
OakTepuil 0] MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENapaTax U MX OMUCAHUE).



Tema 4. /KuzHenesATeJJbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OmU3M. AcCUMIISIIHS  (TUIACTHYECKUd OOMEH) U
TUCCUMUJISITINS (SHEPTETHYECKHIT 00MEH) — JIB€ CTOPOHBI €IMHOTO Mporiecca Metadonusma. Poip
3aKOHOB COXPAHEHUS BEIIECTB M SHEPTUU B TOHUMaHUU METa0O0IM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpPOo(dHBIA M TerepoTpodHblii. Ponbk depmMeHTOB B 0OMeHe
BEIIIECTB U MPEBPAIICHIUU YHEPTUU B KIIETKE.

@®orocunte3. CBeroBas u TemMHOBas (a3pl Qorocunre3a. Peaknun QorocunTesa.
DddexTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS )KU3HU Ha 3emiie. BimsiHue ycioBwid
cpenbl Ha GOTOCUHTE3 M CIIOCOOBI MOBBIIIEHUS €0 MPOTYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAYCHHUE XEMOCHHTE3a JUIsl KU3HU Ha
3emie.

DOHepreTuyeckuii oOMeH B  KiIeTke. PacmieruieHne  BEIIECTB, BBIIEICHUE W
aKKyMyJIHUPOBAaHUE YHEPTUU B KIIETKE. DTalbl SHepreTndeckoro oomena. [ mukonus. bpoxenne u
ero Buapl. KuciaopomnHoe OKuCiIeHHE, WIM  KIETOYHOE JAbIxaHue. OKHCIHTENbHOE
dochopmmmpoBanue. IHPEeKTUBHOCTH IHEPTETHUECKOT0 OOMEHa.

Peaknun marpuuyHoro cuHTe3a. ['eHermueckas wuHpopmarus u JHK. Peanuzarus
TeHEeTHYECKO MH(pOpMannuy B KJIEeTKe. | eHeTHYecKnil Koa M ero cBoiictBa. TpaHckpumus —
MatpuuHblii cuate3 PHK. Tpancnsauus — 6uocunte3 6enka. Jtansl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocoM B GrocuHTE3€e OemKa.

Heknerounsle ¢opmbl ku3HM — BuUpychl. Mcropust orkpbitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IHKJIa BUPYycoB. bakTepuodaru. bonesan
pacTeHHIA, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc uMMyHoIe(UIIMTA YEIOBEKA

(BUY) - Bozoymurenr CIIMJla. OOpaTHas TpaHCKpPHUIIMSA, peBepTaza M HMHTErpasa.
[IpodunakTika pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUi.
JdemoncTpanmnm:

Hoptpetsr: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuust u  cxembl: «Tunbel  nutanus», «Metabomusm»,  «MUTOXOHIPHS,
«OHepreruueckuil ooMen», «Xnoporact», «Porocuntesn, «Ctpoenue JHK», «Ctpoenue u
¢yHKUMOHUpOBaHUE TreHa», «CuHTe3 Oenka», «l'eHermueckuid  kom», «Bupycen»,
«bakrepuodarn», «Crpoenne u xu3HeHHbI 1ukn Bupyca CIIWMla, OaxTtepuodaray,
«Pennmukanus JHK».

O6GopynoBanue: monenu-anmukanuu «Yasoenue [IHK u Tpanckpunius», «buocunres
6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHNe M HHAUBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslid 1uKI, WIM SKU3HEHHBIM LUK KieTku. MHTepdasa m muros. [Iporeccsl,
nporekaromue B uHTepdase. Permukanms — peaknus marpuddoro cuHtesa JIHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KapHOTHUIl. JIUTUIOWAHBIA M TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOKEHHS] U MHIUBUIYATbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muro3. Cragum murosa. Ilpoueccel, mpoucxonsiiue Ha pa3HBIX
CTagusIX MUTO3a. BUOIOrHuecKu CMBICII MUTO34.

[Iporpammupyemast rudenb KJIETKH — arnonTo3.

@opMbl  pa3MHOXKEHHS OpraHu3MoB: Oecriojoe U mojoBoe. Buael  Oecmonoro
Pa3sMHOXKEHUs: JEJICHUE Ha/JBOE, MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KIOHUPOBAHME OPraHU3MOB, €r0 3HAYCHHE JIf
CEJICKIUU.



[TonoBoe pasmMHOMXkEHHE, €ro OTIUYHS OT OECIOJIOro.

Meiio3. Craauun wmeiioza. [lpoueccsl, mpoucxopsimue Ha ctaausx Mmeinosza. [loBenenue
xpoMmocoM B Mero3e. KpoccuHroep. bronorudeckuii CMbICH U 3HaYE€HHE MEH03a.

l'amerorenes — nporecc oOpa3oBaHUs MOJOBBIX KJIETOK Y *KUBOTHBIX. [10/IOBBIE *Kene3bl:
CEMEHHMKHU M simuHuKH. OOpa3oBaHuE M pa3BUTHE IMOJOBBIX KJIETOK — raMmeT (CrepMaTo30u[,
SilleKIeTKa) — crepMmaroreHes M oBoreHe3. (OCOOEHHOCTH CTPOEGHMS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NumuBuayanpHOe pa3BuTHE (OHTOreHe3). DOMOpHOHAIIEHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX J>KMBOTHBIX: JPOOJIEHUE, TacTPYIALUS,
oprasorenes. IloctamOpuoHanbHOe pazBuTHe. THUIBI MOCTAIMOPHOHATIBHOTO Pa3BUTHUS: MPSMOE,
HempsiMoe (JIMYMHOYHOE). BiusHME cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pactenuil. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaANHN
pa3BUTHA.

JdemoncTpauum:

Tabnuups! 1 cxembl: «DOpMbI pa3MHOKEHHSI OPTraHU3MOBY, «/[BOifHOE OIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXEHUE pacTeHuin», «JleleHne KIeTKU
Oaktepuit»y, «CTpoeHHE TMONOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIETOUHBIH IUKI»,
«Permnmukanus [JHK», «Muto3», «Meino3», «llpamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTAIMU OHTOIEHE3A).

O6opynoBaHue: MHKPOCKON, MHUKporpenapaTsl «CrepMaTo30ubl MIIEKOMUTAIOIIET0»,
«Siueknerka miekonurtamoniero», «KapuokuHes B KIETKaXx KOpelIKa JyKa», MarHuTHas
Mozenb-anmukanus «Jlenenue knetkn», moaens JIHK, mogens meradazHoit XpOMOCOMBI.

JlabopaTopHbIe N NpaKkTHYecKHe padoThI:

JlabGopaTtopHnas padota Ne 3. «HaGmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIKa JyKa Ha
TFOTOBBIX MUKpOIIpErapaTax.

Jlaboparopuass pabora Ne 4. «M3yyeHHe CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. Hac/iencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropuss pa3BuThs TreHETUKH. Ponb nuTonmoruv u
SMOpPHUONIOTUY B CTAHOBJICHUH T'€HETUKU. BKiIal poCCHICKUX U 3apyO0eKHBIX YUEHBIX B PA3BUTHE
FeHeTUKH. MeToapl TeHEeTUKU (TUOPUIOIOTUYECKUI, LHUTOr€HEeTHYECKUd, MOJIEeKYIsSIpHO-
reHeTudeckuit). OCHOBHbBIE T€HETUYECKUE MOHATHS. ['eHeTnYeckass CUMBOJIMKA, UCTIONb3yeMas B
CXEeMax CKpeIUBaHUM.

3aKOHOMEPHOCTH  HACJE€lOBaHUs  NIPU3HAKOB, ycTaHoBieHHble [.  MeHnaenem.
MounorubpuiHoe ckpeuBanue. 3aKoH eIMH0-00pa3usi rTuOpUI0B MepBoro nokonenus. [Ipasuio
JOMUHUPOBAaHUA. 3aKOH pacUIeIieHuss Npu3HakoB. [umoreza uucrorsl ramer. llomHoe u
HETOJIHOE JJOMUHUPOBAHHUE.

JuruOpuynHoe CKpellMBaHHWE. 3aKOH HE3aBUCHMOIO  HACJEJOBaHUS  IPHU3HAKOB.
[uroreHeTnyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHMs. AHATU3UPYIOLIEe CKpellMBaHUE.
Hcnonp3oBanue aHATU3UPYIOIIET0 CKPEIMBAHUS [Tl OIPEIENICHNs TeHOTHIIa 0COOU.

CuernneHHoe HacieioBaHue mpusHakoB. Pabora T. Moprana 1o CHEIJICHHOMY
HacJe10BaHMIO reHoB. HapyllieHue cuenyieHnsi FeHOB B pe3ynbTaTe KPOCCHUHIOBEPA.

XpoMOCOMHasi TEOpHS HACIEACTBEHHOCTH. [ eHeTuuecKue KapThl.



I'enernka mona. XpoMOCOMHOE ONpEJEeHUE Mojia. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omorameTHsie W rereporaMmeTHbie opraHu3mbl. HacienoBaHue NpU3HAKOB, CHEIJICHHBIX C
TTOJIOM.

N3menunBocTh. Buibl ”3MEHUMBOCTH : HEHACIIE/ICTBEHHAs U HacJeACTBeHHas. Ponb cpenbl
B HEHACJIEJICTBEHHON HM3MEHYMBOCTH. XapaKTepPUCTHKA MOAM(PUKAIMOHHON H3MEHYMBOCTH.
BapuanvonHbIi psg 1 BapuanvoHHas Kpusas. Hopma peakuuu npusHaka. KomnuecTBeHHbBIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennas, uiv reHOTUNUYECKasi, U3MEHYUBOCTh. KoMOMHAaTUBHAS U3MEHYUBOCTD.
Meiio3 u TMONOBOM TMpolecc — OCHOBAa KOMOMHATHBHOW M3MEHUMBOCTH. MyTallMOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyTtanuii: TeHHBbIE, XPOMOCOMHBIE, Te€HOMHBIe. YacTora u
MPUYUHBI MyTanuii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEACTBEHHOM
n3menunBoctu H. M. BaBunosa.

BuesinepHast HacneICTBEHHOCTh U U3MEHUYUBOCTb.

['enernka 4yenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOAbl T'E€HETUKHM YEIOBEKA:
TeHEaIOTUYEeCKUI, ONU3HELOBBIA, [MUTOrCHETUYECKUH, OHMOXMMHYECKUN, MOJIEKYJISIpPHO-
reHeTudyeckuii. COBpEMEHHOE ONpENEJCHUE TIEHOTHUNA: IOJHOT€HOMHOE CEKBEHHPOBAaHUE,
TeHOTUNHPOBaHUE, B TOM uwuciie ¢ nomompbio [1[P-ananmu3a. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHbIe OoNe3HH, OOJe3HW C HACIEACTBEHHOM MPEapacrolioXKeHHOCTHIO,
XpoMocoMmHbIe Oomne3nn. CoMarhueckue W TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHIMIBL 310pOBOrO 00pa3a >KU3HHU, AUATHOCTUKU, MPOMUIAKTUKU U JICUCHUS T€HETHYECKUX
Oomne3Heil. MeauKo-TeHETHUYEeCKOEe KOHCYJIBTHPOBAHHE. 3HAYCHHE MEIUIIMHCKOM TEHETUKH B
MPEIOTBPAICHUH U JICYCHUU TeHETUYECKUX 3a00IeBaHUI YeTIOBEKa.

JdemoncTpanum:

[optpertsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumogees-
PecoBckwuii, H. 1. BaBuios.

Tabnuipl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €0 IIUTOTCHETUYECKAs OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro LMUTON€HETUYECKas OCHOBa», «3aKOH YHUCTOThl TraMery,
«lurnbpunnoe ckpemmBanue», «lluTomorndeckue OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHUY,
«Meno3», «B3zanmonencTerie ajuieNIbHBIX I'eHOBY, «[ eHeTnueckue KapThl paCTEHUM, JKUBOTHBIX
u 4YenoBekay, «['eHeTmka mona», «3aKOHOMEPHOCTH HACJIECIOBAaHUS, CIEIJICHHOTO C TOJIOMY,
«Kapuotumbl 4YenmoBeka W JKUBOTHBIX», «Buabsl wu3MeHUHMBOCTH», «MoaudukaiuoHHas
W3MEHUYUBOCThY, «HacnenoBanue pesyc-gakropa», «l'eHeTuka Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anminkanuu «MoHoruOpunHoe ckpemuBanue», «HemomnHoe
JOMUHUpOBaHUEeY», «JurubpumHoe ckpemuBanue», «llepekpéct XpomMocom», MUKPOCKON U
Mukponpenapar «Jpozodwmiay (Hopma, myranuu GopMbl KPbUIBEB U OKPACKH Tena), repoapuit
«I"opox MOCEeBHON.

JlabopaTopHble M NpakTHYeCKHe PAdOTHI:

JlabopaTtopHas pabora Ne 5. «3ydyeHne pe3yapTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEeIIMBaHUS Y Ip030( Ul HAa TOTOBBIX MUKPOIpEnaparax.

JlabGopaTtopHnas pabora Ne 6. «3yduenne MoaudUKAITMOHHON U3MEHUYHNBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO PsA/1a U BAPUALIUOHHON KPUBOII».

JlabopaTopnas pab6ora Ne 7. «AHaimm3 wMyTranmwii y Apo30oduiIbl HAa TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTrueckas padora Ne 2. «CocraBiieHre U aHAJIU3 POJIOCIIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpolecc. 3apoKAeHue CeleKIuu 1 gomectukamnusa. Yuyenue H. U.
BaBunoBa o IeHTpax NPOUCXOXKICHUS M MHOTrooOpa3usi KyJIbTYpPHBIX pacTeHui. LIeHTpsl
MIPOUCXOKJICHMS IOMAITHUX )KUBOTHBIX. COpT, NOpOAA, IITAMM.

CoBpeMeHHbIE METOBI CeNeKUUU. MacCOBBI U WHAMBHUIYAIbHBIH OTOOPHI B CENEKIUU
pacteHuii u >kuBOTHBIX. OlIeHKa SKcTephepa. bIM3KopoACTBEHHOE CKpeluBaHue — HHOPHUIANHT.
Uucras nuuua. CkpenigBaHMe UHUCTBIX JIMHWA. ['erepo3uc, wiaM THOpUIHAS CHIIA.
Hepoacteennoe ckpemuBanue — ayropuausr. OtaanéHHas ruOpuau3anus U e€ yCHeXu.
HcKycCTBEHHBI MyTareHe3 M IOJIYyYECHHE MOIUILIONAOB. JIOCTHMKEHUS CENEeKUUH PACTEHUU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOM3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUS
pexomOunanTHoi JIHK wu Ttpancrenneix opranuszmoB. Kinerounas umxenepus. Kietounble
KyJlIbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHue BBICOKOIPOTYKTHBHBIX
CEeNTbCKOXO3SIICTBEHHBIX OPraHU3MOB. OKOJOTMUECKME M OdTHYeckue mpodimemsl.. I'MO —
TeHETUYECKU MOIU(UIINPOBAHHBIE OPTraHU3MBI.

JemoHcTpanuu:

[Hoprpetsi: H. Y. BaBuinos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. 1BaHOB.

Tabnuubl 1 cxembl: KapTa «LIeHTpbl MPOUCXOXKIEHUS M MHOTr00Opasusl KyJbTYpPHBIX
pacteHui», «llopoapl qOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUil», «OTaanéHHas
rubpunmzamus», «Paborer akamemuka M. @. UBanoBay, «lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJlbTypsl U KIOHMpOBaHHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSKM IUIOOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COpPTOB
pactenuid, repoapuii «CebCKOX03SICTBEHHBIE PACTCHHS.

JlabopaTopHble U NpakTHYecKHe PadoOThI:

Okckypeusi «OCHOBHBIE METOMBI M JOCTHIXKEHHUS CEJIeKIMU PAcTeHHWH M >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIN YYacCTOK, B TEIUIMYHOE
XO03SICTBO, J1aOOPaTOPHIO arpOYHUBEPCUTETA HIIM HAYYHOT'O LIEHTPA).

11 KUIIACC

Tema 1. DBosonoHHast 6MOJIOTHS.

[IpeanochlIKl BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUM. DBOMIOLMOHHAS TEOpUS U e
MECTO B OMOJIOTHH. BivsiHre 3BONONIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHUN U IPYTUX HAYK.

CBupgerenbcTBa 3BOMIONMU. [lameoHTONOrMYecKre: MOCIEe0BATENbHOCT MOSBICHHS
BUJIOB B MAJICOHTOJIOIMYECKON JIETOIUCH, IIepexoiHble (opMbl. buoreorpaduueckue: cxoiacTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOIOrHYECKHE: CXOJACTBA U PA3IM4Ms SMOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHHTEIbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, AaHAJIOTUYHbIC, PYIUMEHTApHBIE OpTaHBbI,
aTaBU3Mbl. MONEKyJIApHO-OMOXUMHUECKHE: CXOJACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. Ilpeamochiikd BO3HHMKHOBEHMs JapBUHU3MA.
JIBIOKyIIME CHJIBI  OBONMIONUH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OIpaHMYEHHOCTH PECYpCOB, HEONpeAeiEHHAs HM3MEHYMBOCTb, OOpb0a 3a CyIIecTBOBAaHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas teopus 3Bomonnu (CTI) u €€ 0OCHOBHBIE MONOKEHHUSL.

Muxkpossomonus. [Tonyasamnus kak eJUHALA BUAA U SBOIIOLUH.



JBwxymue cwibl ((pakTopsl) SBOITONUKA BHUJIOB B NMpUpoJe. MyTallMOHHBIA TPOIEecC U
KOMOWHATUBHAsA HM3MEHYMBOCTH. IlomynsiuoHHBIE BOJHBI W Jpedd reHoB. M3omsamus u
MUT AL

EcrectBennblii oTO0p — Hampamistromuii ¢axTop sBononnu. DOpMBI €CTECTBEHHOTO
orbopa.

[Ipucroco0eHHOCTh OPraHU3MOB KaK pe3ynbTaT dBoonuu. [Ipumepsr npucnocobnenunit
y opranuzMoB. ApomMop¢ 036l U UAMO-aJaNTAIIH.

Bun u BunooOpasoBanue. Kpurepum Buzma. OcHOBHblE (opMBI BUA00Opa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

MakposBomorusa. PopMbl IBOMIONUHU: (UTETHYECKAsA, IUBEPTCHTHAs, KOHBEPTrEeHTHAs,
napaensHas. HeoOpaTuMocTh 3BOMOLUY.

[Ipoucxoxnenue oT HECIeIUATU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromast
clrieaquajan3amnus. AI[aHTI/IBHaSI pa,Z[I/IaI_[I/IH.
JdemoncTpauum:

Hoprpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepuos.

Tabmuubsl u  cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emie», «3apoJblllu
MO3BOHOYHBIX  KHUBOTHBIX», «ApxeonTepukc», «DPopMbl OOppOBI 3a CYIIECTBOBAHHEY,
«EctecTtBeHHBIII 0TOOp», «MHOroo0pasue coOpToB pacTteHuil»y, «MHoOroodbpasue mOpos
YKUBOTHBIX», «ITomymsum, «MyTanuoHHas WU3MEHUYUBOCTDY, «ApoMop03bI»,
«Unnoanantanun», «OOmas aereHepanus», «/Bmwxkyime cuisl s3Bomouun», «Kapra-cxema
Mmapuipyta nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHmey, « IKOJIOTHUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIIMS HACEKOMBIX C Pa3TUYHBIMU TUIIAMH OKPACKU, HAOOp TIOIOB H
ceMsiH, Komekius «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Yy KUBOTHBIX», MOJienb «OCHOBHBIE
HaIlpaBJIEHUS BOJIIOLIUWY», 00bEMHAs MoeNb «CTpOEHNE TOJIOBHOTO MO3Tra MO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Komiekuus «DOpMbl COXPAaHHOCTH MCKOMAEMBbIX
KUBOTHBIX U pacTeHMiD», Mozaenb anmiaukanus «llepekpéct xpomocom», BilaxKHbIE MpenapaThbl
«PazButue Hacekomoro», «Pa3BuTHe mArymKku», Mukpompemnapar «Jposoduna» (Hopma,
MyTaluuu GOpMbI KPbUILEB U OKPACKH TEJIA).

JlabopaTopHbIe N IpaKkTHYeCKHe PadoThI:

Jlabopatopnas pabora Ne 1. «CpaBHEeHHE BUAOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlaGoparopuast pabora Ne 2. «OmnucaHue TNPUCTIOCOONICHHOCTH OpraHM3Ma H  eé
OTHOCUTEIBHOT O XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M Pa3BUTHE KM3HHU HA 3emJie.

JloHay4yHbIe TIPENCTABICHUS O 3apOXACHUU XKU3HU. HaydHble rumnore3bl BOSHUKHOBEHMS
XKU3HW Ha 3emiie: aOMOreHe3 M MaHCHepMUs. XUMHUYECKasl dBOMIONUS. AOHOTeHHBIH CHUHTE3
OPraHMYEeCKUX  BEHIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  MOJATBEPKICHUE
XUMUYECKOHN 3Bomtonnu. HavanpHbie sTanel 6uonornyeckort spomtonuu. ['umoreza PHK-mupa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYp M BOSHMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX
sBosroLIMsL. POPMUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPraHU3MOB.

PasButne xusHum Ha 3emse 1mo 3paMm U nepuomaM. Karapxei. Apxeilckas u
nporepo3oiickast dpel. Ilaneo3oiickas ’pa W e€ TEepHOJbl: KEMOPUMCKUN, OPIOBUKCKHH,
CUJIypUMCKHM, IEBOHCKHM, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3oiickasi 3pa u €€ nepruoibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kalino3zoiickas 3pa u €€ nepro/ibl: NajJecoreHOBbIN, HEOr€HOBBIM, aHTPONOI€HOBBIN .



XapakTepucTuKa KiuMaTa U T€OJOTrMYecKHX IporeccoB. OCHOBHBIE A3Tallbl 3BOJIOLIMHU
pPaCTHTENBHOIO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHWid U KUBOTHBIX. [losiBieHwue,
pacuBeT ¥ BBIMUPAHUE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMuYecKOro MUpa Kak OTpak€HHe 3BOIOLMU. OCHOBHBIE CHCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronUs  yeloBeKa. AHTPOIIOJIIOTHsS Kak Hayka. Pa3BuThe mpeicTaBleHUN o
MIPOUCXOXKJICHUH YeJIoBeKa. MeTo bl u3ydeHus: antponoreHesza. CXoJICTBa U pa3InyuMsl YeIloBeKa
1 KUBOTHBIX. CHCTEMATUYECKOE MOI0KEHHUE YETIOBEKA.

JBuxymue cunbl (hakTopsl) aHTpomoreHeza. HacrnencTBeHHas HW3MEHYUBOCTh U
€cTeCTBEHHbII 0T00p. OO0IIeCTBEHHbIN 00pa3 KU3HH, U3FOTOBIIEHUE OPYAUN TPYy/Aa, MBIIIJIEHUE,
peub.

OCHOBHBIE CTaJMM W BETBH SBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK yMENbIid,
UYenosek npsMoxondmui, YenoBek Heanaepranbckui, YemoBek pasyMmHbid. Haxonku
HCKOMAaeMbIX OCTAaTKOB, BPEMsl CYILIECTBOBaHUS, 00JACTh paclpoCTpaHEHHs, 00bEM TOJIOBHOTO
M03ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINME pachl: eBponeouHas (eBpasuiickas), Herpo-
aBCTpajoujHas  (9KBaTOpuajbHas), MOHrOJIOMJHAs  (a3MaTCKO-aMepUKaHcKas).  YepTbl
MPUCTIOCOONICHHOCTH TPEACTaBUTENEH YeNOBEUYEeCKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacusma.

Jdemoncrpanuu:

[Toptpetsi: @. Penu, JI. ITactep, A. 1. Onapun, C. Muuiep, I'. FOpu, Y. JapBuH.

Tabnupl u cxembl: «Bo3HukHOBeHHEe COTHEYHOH CHCTeMBbI», «Pa3BUTHE OPraHUYECKOro
mupay, «PactutenbHas Kkierka», <«OKuBoTHas kineTtka», «lIpokapuoTndeckas KiIeTKay,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mupay, «CpaBHEHHE aHATOMHYECKUX YEpPT CTPOCHUS
YyelloBeKa M 4eIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJleOHTOJOTMYECKHX HaXOJI0K
MPEIKOB COBPEMEHHOI'0 4YeNOBeKa», «JlpeBHeimme mogu», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JTII0IN», «YemoBeuecKkue paco».

O6GopynoBanue: Mymsiku — «lIpoucxoknenue denoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKaHTpOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpyIui
MEePBOOBITHOTO YeNIOBeKa (KaMHU-YOIIEphl, pyousia, ckpediia), reoXpoHoJIorndeckas Tabiuma,
Kosutekus «®opMbl COXpaHHOCTH UCKOIAEMbIX )KUBOTHBIX M PACTEHUI.

JlaGopaTtopHble U NpaKkTHYecKHe padoThI:

[Ipaktuyeckas padora Ne 1. «/3yueHne UCKOMAEMBIX OCTaTKOB PAacTEHUIl U )KUBOTHBIX B
KOJUIEKIUSAX .

DKCKypcHsi «IBOJIOLMS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeIUECKHI My3€eil).

Tema 3. Opranu3msl 4 OKpY:KawIIas cpeaa.

OKOJIOrWsl Kak Hayka. 3ajadyd M pasleiabl SKOJIOrMu. MeToabl 3KOIOrH4ecKuX
UCCIEOBaHUM. DKOJIOrH4eCKOEe MUPOBO33PEHUE COBPEMEHHOI'O YETIOBEKA.

Cpenpl  oOWTaHMST ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

DOxonorudeckue ¢akropel. Knaccudukamus sxonorumueckux (akTopoB: abUOTHUYECKHE,
OMOTHYECKHE U aHTponoreHHble. [{eficTBue 3xomornyeckux (HakTopoB Ha OPraHU3MBbI.

Abuornueckue  QakTOpbl:  CBET, TEMIeparypa, BiIaxHOCTb. DoTonepuonusm.
[TpucnocoGienrs opraHu3MoB K JeHCTBUIO a0MoTHYecKuX (pakTopoB. bronoruueckue puTMel.



buortnueckue ¢akropel. Buasl  OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPCHIIHS,
XHMITHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koonepamnus, MyTyaan3M, KOMMEHCATH3M
(KBapTHPaAHCTBO, HaxJICOHWYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HadeHHE OWOTHYECKUX
B3aMMOJICHCTBUI JJIS CYILIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJOTHYECKHe XapaKTepUCTHKU momynsauud. OCHOBHBIE TOKAa3aTeNd MOMYJISINH:
YHCJICHHOCTh, IUIOTHOCTh, POXJaeMOCTh, CMEPTHOCTh, MPHUPOCT, MUrpanus. JIuHamuka
YHCIIEHHOCTH TOMYJISALMU U €€ peryIsius.

JdemoncTpanum:

[Moptpetsr: A. 'ymGonpar, K. @. Pynbe, O. ['ekkensb.

Ta6muuer u cxemsl: kapta «lIpupognabie 30HB 3eMimm», «Cpeasl OOMTaHUS OPTaHH3MOBY,
«Doronepuoauzm», «llomymsamum», «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH MOMYJISLUU
nH}y30puu-TyPenbpkny, «llumespie enmy.

JlabopaTopHbIe N NIpaKkTHYeCKHe PadoThI:

JlabGopaTtopnas padora Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUM U3 Pa3HBIX MECT
OOUTAHHSI.

JlaboparopHas padora Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[1oAcU€T MIOTHOCTH MOMYJISALMKN Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01IecTBa M IK0JOrHYe€CKHE CHCTEMBI.

CoobmiectBo  opranu3smoB —  OuouneHo3. CTpykTypbl  OHOIEHO3a:  BHJIOBaf,
IIPOCTpaHCTBEHHasl, Tpoduueckas (mumesas). Buasi-noMmuHanTel. CBs3M B OMOIIEHO3E.

Dkonorudeckue cucreMbl (9kocuctemsbl). IloHarue o0 skocucreme U OHOreoLEHO3E.
OyYHKIIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PpEIYLICHTHI
KpyroBopor BemecTB W MOTOK JHEPrud B IKocucreMe. Tpoduueckue (MUIEBBHIC) yYpOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE ITOKa3aTeIM SKOCHCTEMBI: Ouomacca,
MPOAYKIHMSI. DKOJOTHYECKHE MUPAMHUIbL: MPOMYKLHH, YHUCICHHOCTH, Ouomacchl. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOpETyJIsiIus, pasBuTre. Cykueccus.

[IpuponHbie 3KOCHCTEMBL. DKOCHUCTEMBI 03Ep M pPeK. DKOcHCTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOITOreHHbIE 3KOCHCTEMBI. ATpO’KOCUCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
XO3HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpazue kak ¢akTop ycToiumBocTH sKocucTeM. CoxpaHeHHe OMOIOrHYeCcKOro
pazHooOpasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Omochepsl.
Kusoe BemectBo u ero dyHkuuu. OcobeHHOCTH OMochephl Kak TriI00aTbHON IKOCHCTEMBI.
Jlunamudeckoe paBHOBECHE U 0OpaTHast cBsi3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHOre€OXMMHYECKHE LHUKIBI 3JIEMEHTOB (Yrjepoia, a3oTa).
3oHABHOCTH OHMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emian. AHTpONOreHHble U3MeHeHus B ouocgepe. I'modanbHbIe
9KOJIOTUYECKUE MPOOTIEMBI.

CocymecTBoBaHue IpUpoAbl U yenoBeyecTBa. CoxpaHeHue 6MopazHoo0pa3usi Kak OCHOBA
ycTounBOCTH Orocdepbl. OCHOBA palMOHAIBHOTO YIIPABJICHUS MIPUPOJHBIMU PECYpCaMH U UX
ucnonb3oBanue. JlocTrxkeHns 6MONIOruu U OXpaHa MPUPOIBI.

JdemoncTpanum:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuusl u cxemsl: «llumessie nenu», «buoleHos3: cocraB u cTpykTypay», «I[Ipuponnsie
coobmectBay, «llenmn mnuranus», «Okonoruyeckas nupamuaa», «buochepa u uyenoBex»,



«JKOCHCTEMA IIUPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOHMHOro Jecay, «buorenos
BoioéMay, «ArpoueHo3», «lIpuMepHblE aHTPONOr€HHBIE BO3JAEHCTBUS Ha IPUPOLY»,
«BaxHelmme MCTOYHUKU 3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOJ», «llouBa — BaxkHewWias
cocTaBisitonias Onocgepsi», «PakTopsl Aerpaaanuu nousy», «[lapHukoBsiii s3¢dexT», «PakTopbl
PalmoaKTUBHOIO 3arps3HeHns onocdepn», «O0mas crpykrypa ouochepsr», «Pacnpocrpanenue
XKU3HU B Onocdepen, «O30HOBBIN 3KpaH Ouocdepbl», «KpyroBopor yriepoma B O6uocdepe»,
«Kpyrosopot a3ora B mpupoze».

O6opynoBanue: MO/IeIb-aNIINKAL U «Tunnunsle OMOLIEHO3bD», repbapuit
«PacturenbHble  cooOuiecTBa»,  Koulekuuu — «buoneHos3», «Bpemurenn — BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJJIEKUWH pacTeHUM U  JKUBOTHBIX,
MIpUHAJIEKAIIME K Pa3HBbIM IKOJIOTMUECKUM IpynnaM ogHoro suaa, Kpacnas kaura Poccuiickoit
®denepanyu, n300paKEHUs OXPAHAEMBIX BUJIOB PACTEHUHN U KUBOTHBIX.

INTAHWUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacio ®I'OC COQO, ycranaBiauBalTcs TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
00ydJaroImuMHCs IPOrpaMM CpeTHEero ooOIiero oopa3zoBaHus: JHYHOCTHBIM, METAIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUsS TNpeaMeTa «bHoiorus» BbIIEICHBI
CIICAYIONIME COCTABIIIONIME: OCO3HAHHME OOYYAIONIMMHUCS  POCCHUICKONW  TpaKIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENIEICHUIO,
HaJIM4YME€ MOTHBAallMM K OOYyYeHUIO0 OMOJIOIWHM, IeJIEHANpPaBICHHOE pPa3BUTHE BHYTPEHHHMX
yOeXKIEHHUI JINYHOCTH HAa OCHOBE KITFOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAUIUN Pa3BUTHS
OMONIOTUYECKOTr0 3HAHMs, TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroIMXCs PYKOBOJCTBOBAThCS B
CBOEH  JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHUCTEME
OMONOTUYECKOro 00pa3oBaHMs, HAIWYME HKOJOTUYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBHTb IIEITU M CTPOUTH )KU3HECHHBIC TIAHBI.

JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHMS TNpeaMeTa «bHonorus» n0oCTUTaOTCs B €JUHCTBE
y4eOHOM M BOCIHMTATEILHOW JICATEIBHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYECKHMHU U JTYXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, MPHHSATHIMH B
o0IIlecTBE TpaBWIIAMH W HOPMaMHU TOBEJCHUS M CHOCOOCTBYIOT IIpoOIleCCaM CaMOIO3HAHMS,
CaMOBOCITUTAHHUS M CaMOPa3BUTHs, Pa3BUTHS BHYTPEHHEH MO3WIUH JIMYHOCTH, MATPUOTH3MA,
YBKEHMS K 3aKOHY M IPaBOMOPSJIKY, YEIOBEKY TPyla M CTapLieMy MOKOJIEHHUIO, B3aUMHOIO
YBOKCHHS, OEpPEe)KHOrO  OTHOUICHWS K  KYJIBTYpHOMY  HACICAWIO W TPAAUIUSAM
MHOTI'OHallMOHAJILHOr 0 Hapoaa Pocculickoit denepannu, Mpupoae U OKPYKArOLIEH cpele.

JIMuHOCTHBIE Pe3ybTAThl OCBOSHHS Y4€OHOTO mpenMera «BHoIorus» JOmKHBI OTPaKaTh
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTpEHHEH
MO3HIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHCHTAIMil, TIO3UTHUBHBIX BHYTPEHHUX
yOeXIEHH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
pacupeHue XU3HCHHOTO OIbITAa W OIbITAa JCSITEIBHOCTH B MPOIECCE Pean3alliid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpakaIaHCcKOro BOCIUTAHMS:



cOPMUPOBAHHOCTh  IPAXAAHCKOW MO3MIMH  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IECTBa;

OCO3HAHUE CBOMX KOHCTHTYLUHMOHHBIX IpaB U OOS3aHHOCTEW, YBa)XEHHUE 3aKOHA U
IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEILHOCTH MPHU CO3JaHUH YUYEOHBIX MPOEKTOB,
peleHrH y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOJIOTMYECKUX KCIIEPHMEHTOB;

CIIOCOOHOCTH  OMpEAENATh COOCTBEHHYIO TIO3ULHMIO IO OTHOLIEHUIO K SBICHUSM
COBPEMEHHOM KU3HU U O0BACHATH €€;

YMEHUE  Y4YUTBIBaTh B  CBOMX JIGHCTBHSX HEOOXOAWMOCTh  KOHCTPYKTHBHOTO
B3aUMOZEHCTBUS JIIOJIEH ¢ pa3sHBIMU YOEXKJIEHUSAMH, KyJAbTYPHBIMU IIEHHOCTSIMU M COLIMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOLIECCE COBMECTHOI'O BBINMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W MCCIEIOBAaTEIbCKUX 3aJ1a4, YBAXHUTEIBHOTO OTHOMICHUS K MHEHHIO
OIIOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUECKOT 0 COJCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM ACSATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKOMN TPa)TaHCKOW MJCHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOAy, YyBCTBa OTBETCTBEHHOCTH Iepea PoamHO#, ropocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3bIK M KYJBTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHALMOHAJILHOT 0 Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K TPUPOJHOMY HACIEAMIO M NaMATHUKAM IPUPOIBI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAaHOBJICHHUE U pa3BUTHE
OMONIOrvK, MOHUMAHUS 3HaAUYEHUSI OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPOJIBL, B KU3HU YETIOBEKa U
COBPEMEHHOI'0 OOIIECTBA;

uzeiiHas yoexaEHHOCTh, TOTOBHOCTD K CIY:KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEW POCCUICKOI0 HAPOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3THYECKOT O IOBE/ICHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAIlMI0 U IPUHUMATh OCO3HAHHbBIE PEILEHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJa B IOCTPOEHUE YCTOWYMBOTO Oy 1YILIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOAWUTEISM, CO3JaHUI0O CEMbH HAa OCHOBE
OCO3HAHHOT'O NPHUHATHUS LIEHHOCTENH CEMEMHOW >KM3HHM B COOTBETCTBHUM C TPAAULIMIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYeCKOT0 BOCIIUTAHUSA:

JCTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMaHHUE YMOLMOHATILHOIO BO3JICHCTBUS )KUBOM PUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUAAX MCKYCCTBA, CTPEMJICHUE IIPOSBIATH
KayecTBa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTAHHMSA, (GOPMHPOBAHHMA  KYJbTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0JIArONOJIYYHS:

NOHUMAaHHE M peaH3alys 3710pOBOro U 0e30MacHoro odpasa >KU3HU (310pOBOE MUTAHHE,
cOOJII0/IeHNE TUTUEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHATUNA M OTIbIXA,



perynspHas (Qu3nuyeckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOUICHUS K COOCTBEHHOMY (PH3UYECKOMY U ICUXUYECKOMY 37I0POBBIO;

NOHMMaHUE IICHHOCTH TMpPaBUJ HMHAWBHUAYAJbHONO W KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIlUsX, YTPOXKAIOLINX 3/JOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHUE TOCTEACTBUM M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHUS aIKOros,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYZy, OCO3HAHHE [IEHHOCTH MacTEePCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTH TEXHOJIOTNYECKOIM U COLMAIbHON HAlpaBIEHHOCTH,
CMOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTENBHO  BBIMOJHITH — TaKyrO
JIeATeIbHOCTD;

UHTEpeC K paznuyHbIM chepam mpodecCHOHATbHOM AESITeIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIN BEIOOP OyyIiel mpodeCcCUu U peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpPa30BaHUIO HA MPOTSHKEHHH BCEH
KHU3HH,

7) IKOJIOTU4€CKOT0 BOCTIMTAHUSA:

9KOJIOTMYECKH 11€JIECO00pa3HOe OTHOIIEHNE K IPUPOJE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

TIOBBIIIEHHE YPOBHS JKOJIOTHYECKOH KYJIBTYpBI: MPUOOPETEHHE ONbITa IUTAHUPOBAHHS
MIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MTOCIIEJICTBUI [T OKpY>KaloIIel cpepl;

0CO3HaHUE II100aJIbHOI0 XapaKTepa SKOJIOIMUECKUX MPoOieM U MyTeil UX peuieHus;

CIOCOOHOCTh MCIOIB30BaTh MPUOOpETaeMble MPU U3yYEHUU OUOJIOTHH 3HAHUS U YMEHHUS
MpU pelleHuH MNpolsaeM, CBA3AHHBIX C PalMOHAIBHBIM IMPUPOIOIOIB30BaHNEM (COOI0IeHUE
MIPaBUJI MOBEJICHUS B NPHUPOJE, HANpPaBJICHHBIX Ha COXpaHEHHE PAaBHOBECUS B HKOCHCTEMAX,
OXpaHy BHJOB, SKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENpPUATHE IEHCTBHUM, IPUHOCAIIMX BpEI OKPYKAOLIEH INPUPOLHON cpere,
YMEHHE MPOTHO3UPOBATH HEONATOMPHUATHBIE HKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBpallaTh UX;

HaJIMYMe Pa3BUTOTO HKOJOTMUYECKOrO0 MBIIUIEHHS, SKOJOIMYECKOM KyIbTYphl, OIbITa
JEATENbHOCTA  OKOJIOTMYECKOM  HAIlpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCS HWMH B
[I03HABATEJIbHOW, KOMMYHUKAaTHBHOH W COLMAIBbHOW IpaKTHKEe, FOTOBHOCTH K Y4YacTHIO B
MIPaKTUYECKOH 1eATeIbHOCTH YKOJIOTHYECKON HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

cOPMUPOBAHHOCTb  MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKu U OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO HAa JUAJIOre KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYITYPHOM MHUPE;

COBEPIICHCTBOBAHHE S3BIKOBOW M YHTATEILCKON KYJIBTYPHI KaK CPECTBA B3aNMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHuEe cHenupuKkd OHOJOTMH KaK HayKd, OCO3HaHUS €€ poid B (OpMHUpPOBAHUU
paLMOHATBHOTO HAYYHOI'O MBILIUIEHUS, CO3/JaHUH LETOCTHOTO MPEJICTaBIEHUS 00 OKPYXKAIOLIEM
MHpEe KaK O eIMHCTBE TIPUPOABI, YEIOBEKa W OOIIeCTBA, B TIO3HAHUHM TMPUPOIHBIX
3aKOHOMEPHOCTEH M peLIeHUH MPOoOIeM COXpaHEHHs IPUPOTHOIO paBHOBECHUS;

yOex1EHHOCTh B 3HAYMMOCTU OMOJIOTHUHU NIl COBPEMEHHOM LMBHIJIM3ALMK: O0eCIeueHus
HOBOTO YPOBHS Pa3BUTHSI MEIHMIIMHBI, CO3JJaHHE NMEPCHEKTUBHBIX OMOTEXHOJOIHM, CIIOCOOHBIX
peliath pecypcHble MpoOaeMbl Pa3BUTHUS YEIOBEUECTBA, MOMCKA MyTel BBIXO/A U3 TNI00ATBHBIX



9KOJIOTMYECKUX Mpo0JieM U oOecrieueH sl epexosia K yCTONdMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY
UCTIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOrMYECKUX 3HAHWU B LEJIAX IOBBIIEHUS 0OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIHMOHAIHHON
IPaMOTHOCTH oOyuarouuxcsi, GopMupyemMon npu u3y4eHuu OuoIoruH;

IOHMMaHUE CYIIHOCTH METOJIOB IIO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IOJYy4YaeMble 3HAHMs M aHalu3a M OOBACHEHMS SBICHUHN
OKpPY’)KAIOILIET0 MHpa M MPOUCXOAAIIMX B HEM H3MEHEHUM, yMEHHE JeiaTb O0OOCHOBAHHBIE
3aKIIIOYEHUs] HAa OCHOBE HAYYHBIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C I€NbI0 IOJy4YEeHHUs
JTIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWONOTMYECKUE 3HAHMUS JUIS PelIeHHs
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAayYHOH JESTENbHOCTH, TOTOBHOCTh OCYILECTBIISITH HMPOEKTHYIO U
HCCIIEI0BATENbCKYIO JEATEIbHOCTh HHANBUYATIbHO U B IPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHHUIO MW CamMOOOpa3OBaHUIO, K
aKTMBHOMY IIOJIYyUEHUIO HOBBIX 3HAHUH 110 OWUOJIOTMUM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATHI

MeranpeqMeTHbIE PE3yJIbTaThl OCBOSHUSI y4eOHOro mpeamera «bHOIOTUsS) BKIIOYAIOT:
3HaYMMble JiI1  (OPMHUPOBAaHUS MHUPOBO33PEHHUS OOYYAIONIUXCS  MEXKIAUCIUILIHHAPHBIC
(MeXTIpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTHHBI MUPA
U cnenu(uKy METOIO0B MMO3HAHHMSI, UCIIOIh3YyEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBJICHUE, TIPOIECC, CHCTEMa, HAyUYHBIA (aKT, MPHHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HCCIEeOBaHUE, HAONIOJCHHUE, U3MEpPEHHEe, HKCIEPUMEHT U JAPYruX), YHUBEpCAlbHBIE
ydeOHble AeHCTBUS (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, PETYISATUBHBIC), 00€CIICUNBAIOIINE
dbopmupoBanre (QPyHKIHOHAILHON TPaMOTHOCTH U COLMATHHOW KOMITETEHIIUU OOYYarOIInuXCs,
CIIOCOOHOCTH 00yJaroIuxcs UCTIOJIb30BaTh OCBOCHHBIC MEX U CIUTUTHHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEpCAJIbHBIC YyUeOHBIC ICHCTBHS B TIO3HABATEIBHOU U
COIMAIILHON TIPAKTUKE.

MeranpeqMeTHbIE Pe3yJbTaThl OCBOCHHS MPOrPaMMBI CPEIHETO O0mero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OByaieHHe YHUBEPCAJbLHBIMU YU€OHBIMH MO3HABATEILHBIMHU A€liCTBUSIMMU:

1) 6a30BbI€e JJOrHYEeCKHe TeHCTBHSA:

CaMOCTOSTEIFHO (OPMYJIMPOBATh W AKTYalIM3UPOBATH TMPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh TIPU OCBOCHUM 3HAHHWHA TPUEMBI JIOTMYECKOrO MBIIUICHUS (aHamu3a,
CUHTE3a, CpaBHEHUS, KiIacCU(pUKAUU, OOOOIICHUS), PACKPHIBATh CMBICH OHOJOTHYECKUX
MOHATHUH (BBIIENATH MX XapaKTEePHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MOHSATHSIMH);

OTIPENENATh e JIEATSIBHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU X JIOCTIKEHUS,
COOTHOCHUTH PE3YJIbTAThI ICATEILHOCTH C TTOCTABICHHBIMH IICIISIMH;

UCIIOJIb30BaTh OWOJIOTMUECKUE TOHATHS Il OOBSCHEHHS (AKTOB W SBICHUH >KUBON
TIPUPO/IBI;



CTPOUTb JIOTUYECKHE paCCyXKJeHHs (MHIYKTUBHBIC, JI€yKTUBHbIC, I10 AaHAJOTUH),
BBIIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCCMATPUBACMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTIOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA JUIS MPEJCTABICHHs CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a TaKKe MPOTHUBOPEYHIl pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITHOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh MJIaH PEIICHUs MPOOIEMBbI C YUETOM aHAM3a UMEIOIINUXCS MaTepPUaIbHBIX
1 HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB IIENSM,
OLIEHUBATh PUCKU MOCIEICTBUN AEATEIbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOr0, BUPTYAJIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX Tpo0IIeM.

2) 6a30BbIe HCCIEA0BATEILCKHE e CTBUSA:

BJIAJICTh HABBIKAMHU Y4eOHO-HCCIIEOBATENLCKON U MPOEKTHOU NEATeTbHOCTH, HaBBIKAMHU
paszpelieHus: mpooieM, crocOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHMCKY METOJIOB
pelIeHHsI MPaKTHYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TTO3HAHUS;

UCIOJIb30BaTh pPA3NUYHbIE BHJBI JEATEIHLHOCTH IO TOIYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAINH, TPeoOpa30BaHUI0 W NMPUMEHEHHIO B YUEOHBIX CHTYalHsSX, B TOM 4YHCIE TPU
CO3JITaHMM Y4EOHBIX U COLIUAIBHBIX MPOEKTOB,;

(hopMHPOBATH HAYYHBIA THIT MBIIUICHHS, BIaJCTh HAYIHOU TEPMHHOIIOTHEH, KIFOUEBBIMU
MOHSATUSIMH U METO/IaMU;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 3a/Jaud B 00pa30BaTEIbHON NEATEILHOCTH H
KHU3HEHHBIX CUTYaLlUsX;

BBISIBJISITH TNPUYMHHO-CIIEACTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3a/lady, BBIIBUTaTh
TUIOTE3y €€ pelIeHHs, HaXOAUTh AapryMEHThl [UIsl JI0Ka3aTelbCTBa CBOUX YTBEP)KICHUM,
3a/1aBaTh MapaMeTpPhl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE pEIICHUs 3aJadd pe3ylbTaTbl, KPUTHUYECKU
OLIEHUBATbh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OITBIT;

OCYILIECTBIIATh LIE€JCHANPABICHHBIM MOUCK IEpEeHOoca CPEJACTB U CIIOCOOOB IECUCTBUS B
PO eCCHOHATIBHYIO CPENY;

yMeTh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIBHYID W  MPAKTUYECKYI0  OOJIacTH
KHU3HEIESTETbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTAaTh HOBBIE HJEW, MIpeiaraTb OpPUTHHAJIbHBIC TOAXOJAbl M PpEIICHUS, CTaBUTh
MpOoOJIEMBI U 3a]1a4M, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOUYHUKAX MH(POpMaLUU (TEKCTe y4yeOHOro mnocodus,
HAy4YHO-TIOMYJISIPHON JIUTEepaType, OMOJOrHUECKUX CIOBapsAX U CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B MHTepHere), aHaiu3upoBaThb WHGOPMAIUIO PaA3IUYHBIX BUIOB U (opMm
MPECTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dhopMynupoBaTh 3ampockl U MPUMEHATH pa3jMyHble METOAbl NpU IOHCKE U 0TOOope
Ouoornueckoi nHGopMaIu, HeOOXOIUMOM TSI BBITIOIHEHUST Y4E€OHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HMCMOJIb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;



CaMOCTOAITEJILHO BBIOMPATh ONTUMAJIBbHYIO (OpMY TIPEACTABICHHUS OMOJIOr MYECKOM
uH(popManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOJINIIbI, PUCYHKH U IPYTOe);

UCIOJIb30BaTh HAY4YHBIM S3bIK B KauecTBE CpeAcTBa MHpH pabore ¢ OMOIOrHYecKoin
uH(pOpMaLueil: MPUMEHATh XUMUYEeCKHe, (PU3NYeCKHe U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
¢dbopmynbl, abbpeBuUaTypy, HOMEHKIATYpY, HCIOIb30BaTh M MpeoOpa3oBBIBATH 3HAKOBO-
CHMBOJINYECKHE CPEJICTBA HATJISITHOCTH;

BJIQJICTh HAaBbIKAMHM pACMO3HAaBaHUS M 3alIUThl  HMH(OpManuu, WHGOPMAIIOHHOM
0€3011acCHOCTH JIMYHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU el CTBUSIMH:

1) obueHue:

OCYIIECTBIISATh KOMMYHUKALIUU BO BceX c(epax >KM3HM, aKTUBHO y4acTBOBATH B JHMAJIOTe
WM TUCKYCCHU MO CYIIECTBY 0OCYKJIaeMoil TeMbl (yMEHHE 33/aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHHs] OTHOCUTENIFHO BBINIOJHEHUS NpelaraeMoi 3a/laud, Y4YUTHIBaTh HMHTEPECHl H
COIIaCOBAaHHOCTh MO3UIUH APYrUX YYaCTHUKOB JHAJIOra WIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYAIUi, yMETh CMSATYATh KOH(MIUKTHI U
BECTH NIEPErOBOPHI;

BIIQJIETh PA3NUYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOACHCTBHS, MOHUMATh HaMEpPEHUs
JPYTUX JIFOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHWE K COOECEIHUKY M B KOPPEKTHOH (hopme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C WCIONB30BAaHHEM SI3BIKOBBIX
CpEACTB.

2) cOBMeCTHAas1 eI TEJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBAa KOMAHIHOW U MHIUBHIYaTbHOM pabOTHI MpH
perieHuu OMOIOrHYecKor po0IeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIIOBBIX
(hopM B3aMMOAEHCTBHS NPH pEIICHUH Y4eOHOI 3a1auu;

BBIOMpATh TEMATUKy U METOAbl COBMECTHBIX JACUCTBUM C YYETOM OOLIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)JI0T0 YIeHa KOJICKTHBA,

IOpUHUMATh I€JIM COBMECTHOM JEATENIbHOCTH, OpPraHM30BbIBaTh M KOOPAWHUPOBATH
JNEUCTBUA O €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH ACHCTBHM, paclpelesiTh PO C YYETOM
MHEHHMH yJaCTHUKOB, 0OCYX ATk pe3yJIbTaTbl COBMECTHOM paboTHI;

OLIEHMBATh KAYE€CTBO CBOEI'O BKJIAJa U KaXKJIOr0 Y4aCTHHUKA KOMaH/bl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TMPOEKTHI, OLIEHWBATh HJAEU C MO3UIMU HOBU3HBI, OPUTHHAILHOCTH,
MPAaKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IMYHBIX CUTYalHsX,
MPOSIBJIATH TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATHBHBIM.

OBiajgeHHe YHUBEPCAJIbHBIMHU PeryJ/siTABHBIMU JIEHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIS BBIABJICHUS MPOOJEM U MX pelIeHHs B
KU3HCHHBIX M YYE€OHBIX CUTYallUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSAX U TMOCTYIKax MO OTHOUICHHIO K KUBOM MPHUPOJZE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPYXKaoIluX;



CaMOCTOSITEJIbHO OCYILIECTBIISATh [103HABATEIbHYIO AEATEIBHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa3oBATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENTFHO COCTABIIATH IIJIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuMpsATh paMKH y4e€OHOr o peMeTa Ha OCHOBE JIMYHBIX MTPEANOUTEHHIH;

JIeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHMBATh PUOOPETEHHBIN ONBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYIUIIUHU B Pa3HBIX 00JIACTAX
3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HaBBIKAMH MMO3HABATEIBHON pe(reKcHH KaKk OCO3HAHMS COBEPIIAEMbIX JCHCTBHIMA
U MBICIMTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, UCIIOIB30BATh MPUEMBI pedIieKCuu
JUTSL OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELIECHUS 110 UX CHUKECHUIO;

IPUHUMATh MOTHBBI M ApI'YMEHTHI APYTUX MPU aHAIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHsiTHE CeOS M APYIUX:

MPUHUMATD ce0sl, MOHUMAasl CBOM HEIOCTaTKH U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTaTOB JIEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPAaBO APYIHX Ha OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH ITOHUMATh MHP C MTO3UIUH JIPYTOro YeI0BeKa.

HNPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpaMMbl COO 1o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CIOCcOOBl JEUCTBUII 1O OCBOGHMIO, HWHTEPHpETallMM H NpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JeATeIbHOCTU 10 MOJYYEHUI0 HOBOIO 3HAHMSA M NPUMEHEHUIO 3HAHWH B PAa3IUYHBIX y4EOHBIX
CUTyallUsiX, a TakKXe B peaJbHbIX JKU3HEHHBIX CUTYyalUsAX, CBS3aHHBIX C Ouosnoruei. B
IIporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 110 roJjaM 00yueHHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCT€ M POIM OMOJIOTUM B CUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAayYHOW KapTHUHBI MUpa U
Hay4HOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeXHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, QyHKIIMOHATFHON TPAMOTHOCTH YeJIOBEKa ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHUI: KU3Hb, KIIETKa,
opranus3M, MeTa0oiau3M (0OMEH BEHIECTB M IPEBpAILllEHUE JHEPIUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMs  KHUBBIX  CHUCTEM, CaMOBOCIPOHM3BEAECHUE
(penpoaykius), HaCJA€ACTBEHHOCTh, U3MEHUHUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3j1ararb OHOJOrMYecKHe TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYTallMOHHas,
LEHTpaJbHasl JorMa MoJeKyJsspHoi Ouonoruu), 3akonbel (I. Mennens, T. Moprana, H. WU.



BasunoBa) u yuenus (0 ieHTpax MHOrooOpas3us U MPOUCXOXKIACHUS KyIbTypHbIX pacTteHuid H. H.
BasuiioBa), onpenensTs TpaHUIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJleTh METOJAAMH HayyHOr'o MO3HAHUS B OMOJOTMU: HaOJIIOJIEHHE U ONHCaHUE
KUBBIX CHCTEM, IIPOIECCOB U SIBJICHUM, OpraHW3alus ¥ TPOBEACHHE OUOIOTHYECKOTO
JKCIIEPUMEHTa, BBIIBI)KEHHWE THIOTE3bl, BBISIBICHHE 3aBHUCHUMOCTH MEXKIY HCCIEAYyEMbIMU
BEIMYMHAMH, OOBSCHEHUE TONYYCHHBIX PE3YJIbTATOB, HCIOJIB30BAHHBIX HAyYHBIX MOHSITHIA,
TEOPHil ¥ 3aKOHOB, YMEHHUE JIeTIaTh BHIBOAbI HA OCHOBAHUU TMOJTYYEHHBIX PE3yIbTaTOB;

YMCHHE BBIJICNIATH CYIICCTBCHHBIC MPHU3HAKA BHPYCOB, KICTOK MPOKAPHOT M IYKAPHOT,
OJTHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX OPTaHW3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MPEBPAIICHUST dHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTHYCCKOT0 M DHEPreTHYECKOro OOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHUS, PA3MHOKEHUS, UHAUBUAYATLHOTO Pa3BUTHS
opraHusma (OHTOreHe3);

YMEHHE MPUMEHSTH MONYYCHHBIC 3HAHUS JUIsI OOBSICHEHHUS OMOJOTMYECKHUX IMPOIECCOB U
SIBIIGHUH, JJIS1 IPUHATUS IPAKTUUECKUX PELICHUI B MOBCEAHEBHOMN KHU3HU C IIENIbI0 00eCTIeYeHUsI
0€30MMacHOCTH CBOETO 370pPOBbsi M 3JI0POBbS OKPYXKAIOMIMX JIOACH, COONIOACHUS HOPM
IPaMOTHOTO TIOBEJICHUS B OKPYKAIOLIEH NPHUPONHOM cpeje, MOHMMAaHHE HEOOXOAUMOCTH
WCIIONIb30BAHUS JOCTHIKCHUI COBPEMEHHON OHMOJOTMHM W OMOTEXHOJOTHH /IS PallMOHAIBLHOTO
MIPUPOIONONIH30BAHUS;

YMEHHE peIIaTh 3JIEMEHTApHbIC TeHETHYECKHWE 3aJadyd Ha MOHO- W JUTHOPHIHOE
CKpelllMBaHue, CICTNIEHHOE HACIeI0BaHHe, COCTABIATh CXeMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
JUTS TIpEJICKAa3aHus HACICIOBAHUS ITPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOIHATH JaOOpaTOpHBIE M MpaKTHUYECKHe paboThl, COOMI0AaTh MpaBuUiia MpPU
pabote ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKU OILIEHWBATh M HHTEPIPETUPOBATH HH(OPMAILIUIO OHOIOTHYECKOro
COJIepKaHusl, BKIIIOYAIOUIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(OpMaNNK, HAYYHO-TIONYJISIPHBIE MaTEPHAIIbl), STUYECKUE ACIIEKTHI COBPEMEHHBIX
WCCIIeIOBaHHUM B OMONIOTHH, METUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO3]IaBaTh COOCTBEHHBIC TIMCHMECHHBIE W YCTHBIE COOOIIEHHUs, 0000mas
OMONOTMYECKYI0 HMH(OpPMAIIMI0 W3 HECKOIbKMX HCTOYHHUKOB, TPAMOTHO HCIONb30BaTh
MOHSTUMHBIN anmnapaT OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS y4deOHoro mnpeamera «buonorus» 6 11 knacce
JOJ>KHBI OTPaXKaTh:

chOPMUPOBAHHOCTh 3HAHHA O MECTE€ W PONH OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHUHBI MHUpa U
Hay4YHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
ouonoruu, GyHKIMOHATEHOW IPaMOTHOCTH Y€IOBEKA JIJIsl pelIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBIBAThH COJIEPKAHNE OMOTOTHICCKIX TEPMHUHOB W TTOHSTHIA: BHI, TIOMYJISIINS,
reHo(OHM, DJBOMIOLHUSA, MABIXKYIIME CHIbl ((aKTOpbl) HBOMIOLMH, MPHUCIOCOOICHHOCTD
OpPTaHMW3MOB, BHUJ000pa3oBaHUE, OKOJIOTMYECKHE (PAKTOPBI, DKOCHCTEMA, IPOJIYIICHTHI,
KOHCYMEHTBI, PeIYIICHTHI, [IeTIH MUTAaHUs, YKOJIOrHUecKas mupamuaa, ouoreoreHos, ouocdepa;

YMEHHE HW3JIaraTh OWOJIOTMYECKUE Teopuu (dBomrormonHas Teopusi Y. JlapBuHa,
CUHTETHYECKAsi TEOPHS IBOJIOLINH ), 32aKOHBI U 3aKOHOMEPHOCTH (3apoblieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHH W myrei sBomtonmu A. H. CeBepiioBa, ydeHus o
ouocdepe B. . Bepraackoro), onpeaensiTh FpaHUIIB KX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yYMEHHE BJaJIeTh METOJAAMHM HAyYHOrO MO3HAHHsS B OMOJOrMH: HAOJIOJIEHUE U OINKCAaHUE
KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUM, OpraHW3alus ¥ TPOBEACHHUE OWUOIOTHYECKOTO



9KCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TIONYUYEHHBIX PE3YyJIbTAaTOB, HCIOIB30BAaHHBIX HAYYHBIX MOHSATHMA,
TEOpUI U 3aKOHOB, YMEHUE JIeJIaTh BbIBO/IbI HA OCHOBAHUH IIOITYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIENATH CYIECTBEHHbIC IPU3HAKH CTPOCHUS OMOJIOTHUECKIX OOBbEKTOB: BUJIOB,
MOMYJSALMA, TNPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOIreoleHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOIIECCOB:  HACJIEJICTBEHHOW  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJ000pa30BaHMs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJOTMUYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B SKOCHCTEMAax, aHTPOIIOTEHHBIX H3MEHEHUH
B JKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOr€OXMMHUYECKUX IUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTDH MOJIyYeHHbIC 3HAHUS 11 OOBSCHEHUS! OMOMOTHYECKUX IPOLIECCOB U
SBJICHUM, AJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEJHEBHOM JKU3HHU C LIEIbI0 00eCIIeueHUs
0€30IaCHOCTH CBOETO 3J0POBBS M 3JI0POBbS OKPYKAIOUIMX JIIOJCH, COONIIOACHUS HOPM
IPaMOTHOTO TMOBEJICHHUS B OKpPY)KAIOLIeW MNPUPOTHON cpejie, NOHMMaHHE HEOO0XOAUMOCTH
MCTIOJIb30BaHUS JOCTHIKEHUH COBPEMEHHOM ouonoruu IE paIMoHaIHLHOT O
IPUPOAOIOIb30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OMOJIOTMYECKHE 3aJadd, COCTABISATh CXEMbI IEepPeHOCca
BEILIECTB M SHEPIHH B HKOCUCTEMAX (LIeMU MUTaHUs);

YMEHHE BBINOJIHATH Ja0OpaTOpHble M MpaKTUYecKHe padoThl, coOMIoAaTh MpaBUiia MPU
pabore ¢ yueOHbIM U JJaOOpaTOPHBIM 00OPYIOBaHUEM;

yYMEHUE KPUTHUYECKH OIEHUBATh M WHTEPIPETHUPOBATH HH(DOPMAIMIO OHOIOTHYECKOTrO
COJZICp)KAaHUsl, BKJIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHUS U3 PA3TUYHBIX HCTOUYHUKOB (CpelCTBa
MaccoBOi WH(OpMaIMK, HAYYHO-TIONYJSAPHBIE MaTepHallbl), paccMaTpuUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE POOIEeMBbI COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
MO3ULIUIO;

yMEHHE CO37aBaTb COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMONIOTMYECKYI0 MH(QOPMALMI0 K3 HECKOJIBKUX HCTOYHUKOB, TIPaMOTHO MCIIOJb30BaTh
MOHSTUMHBIN annapaT OMOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3iejioB U TeM (uudposbie)
KonTpoabnbie | [IpakTHueckune
n/m MPOTPaMMBbI Bcero o0pa3oBaTebHbIE
padoTsI padoThI
pecypchl
Bbubnuoreka IJOK
! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U X OpraHu3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢c292
. bubmuoreka LIOK
3 XWMHUYECKHUI COCTAaB U CTPOEHUE KIIETKU 8 1 https://m.edsoo.ru/7 41292
Bubnuoreka [JOK
4 XK
HBHEACATEILHOCTE FICTIH 6 https://m.eds00.ru/7f41c292
5 PasmHOXeHUE U MHIUBUIYATbHOE PA3BUTHE 5 1 bubaunoreka I[IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M N3MEHYHUBOCTD 8 15 bubmmorexa [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuust opraHnu3mMoB. OCHOBBI 3 bubmmnorexa LJOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Bbubmuoreka LIOK
8 Pesepaioe Bpems ! https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KIIACC

Kouun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne n/mm KouTtpoabHble IIpakTHUyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThl padoThl
pecypcsl
bubmuoreka LIOK
! IBOMOLHONHAS GHOTOTHS d ! https://m.edsoo.ru/7f4lcc74
) Bo3HUKHOBEHHE U pa3BUTHE )KU3HH Ha 9 05 bubmmoreka [{OK
3emie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
3 OprarusMeI 1 OKpyXromas cpena > ! https://m.edsoo.ru/7f41cc74
bub6mmoreka IJOK
4 Coo01recTBa U DKOJIOTHYECKAE CHCTEMBI 9 https://m.edsoo.ru/7fAlcc74
Bubmmoreka IJOK
> Peseproc Bpew 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 25



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

ITOYPOYHOE INIJIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne uudposBbie
Tema ypoka Konrtposabhbie IIpakTnyeckue
n/n Bcero o0pa3oBaTesibHbIE
padoTsI padoTsI
pecypcsl
Bubnnoreka IJOK
1 buonorus B cucreMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtonbl MO3HAHUS KUBOU MPUPOABIL.

5 [IpaxTrueckas padora Ne 1 «Mcrmons30Banne 1 05 bubnuorexa [JOK
pa3IMYHBIX METOAOB IIPA U3yYCHUU ' https://m.edso0.ru/863e6122
OMOJIOTHYECKHX 00BEKTOBY

3 buonoruueckue cucTemsl, MPOLECCH U UX 1 bubnuoreka IJOK
U3y4yeHHe https://m.eds00.ru/863e6564

4 XuUMHYECKH# cocTaB KieTkn. Boga u 1 bubmmorexa [IOK
MUHEPAJIbHBIE COJIA https://m.edsoo.ru/863e674e

bubmuoreka LIOK

5 b . 1

e, COCTaB 1 CTpocHHE GenKo https://m.edsoo.ru/863e6b72
depMeHTH — OHOJIOTHYECKUe
KaTanu3aTopel. JlaboparopHas padora Ne 1
6 «/3yueHre KaTaTuTUYECKOU aKTUBHOCTHU 1 0.5 bubmmorexa LIOK
v ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHJIa3bl HITH
KaTaJra3sl)»
Bbubnmoreka IJOK
! Yresonut. Jiunuzet ! https://m.edso0.ru/863e6870
Bu6nnoreka IJOK

8 HykeHHoBEIC KHCTOTEL AT ! https://m.edsoo.ru/863e6d5c

9 Hcropus 1 MeTo b1 N3yUEHUS KIETKU. 1 Bubmuorexa LJOK
Krnerounas teopus https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Knerka xak OCIIOCTHAA XBasA CUCTEMaA

CTpoeHne SyKapuOTHYECKON KIIETKH.
JlaGoparopnas pabora Ne 2 «M3yueHue

bubauoreka LIOK

11 CTPOCHUS KIETOK paCTEHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0OB 1 OaKTEpUil MO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax U UX OIMHUCAHHE»
bub6mmoreka IJOK
12
Obmer BemecTs wm MeTaGomH3M https://m.edsoo.ru/863e766¢
bub6muoreka IJOK
1 o} . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7c98
N bu6nuoreka IJOK
14 ueprereckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KIeTKU. J{eJIeHne KIeTKH.
Murto3. Jlabopatopnas padora Ne 3
15 «Habmronenne MuTO3a B KJIIETKaX KOHIYNKA 0.5 brbmorexa [OK
A ' https://m.edso0o.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOITpernapaTax
16 Buocunres 6enka. Peakius MaTpuuHOro bub6nuoreka IJOK
CHUHTE3a https://m.edsoo.ru/863e796e
bu6nuoreka IJOK
17 Tpancauus — Guocnnres benra https:/m.eds00.ru/863e796e
Bu6nuoreka IJOK
18 Hexnerounsie popMbI )KU3HU — BUPYCHI https.//m.edsoo.ru/86367540
Bbubnmoreka IJOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnuoreka [IOK
20 M
enos https://m.edsoo.ru/863e7f4a
O0pa3oBaHKe U Pa3BUTHE MOJOBBIX KICTOK. BuG 10K
21 OmnonorBopenne. JlaboparopHast pabora Ne 0.5 rosmoreia

4 «/3yueHue cTpoeHus MONOBBIX KIETOK Ha

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



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

TOTOBBIX MUKpOIIpEIIapaTax»

22 WnauBuayansHoe pa3BUTHE OPraHU3MOB brbmorexa [JOK

https://m.edso0.ru/863e8436

23 l'eneTrka — HayKa O HACIEICTBEHHOCTH U Bubmuorexa LJOK
W3MEHYUBOCTU https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB. bubmuoreka [JOK
MonorndoprIHOE CKPEITUBAHNE https://m.eds00.ru/863e8878

o5 JuruOpuaHoe CKpenuBanue. 3aKoH bubmmorexa LIOK
HE3aBUCUMOT0 HACIEAOBAHUS MPU3HAKOB https://m.edso0.ru/863e89a4
CueruteHHOe HaclleJJoBaHHE TIPU3HAKOB.

JlaGoparopHas pabora Ne 5 «M3yueHue
26 pezyniTaTIc))B M(f)HOFI/I6pI/IZ[HOFO f 0.5 brbmorexa [JOK
https://m.eds00.ru/863e8c60
JTUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(DUITBI
Ha TOTOBBIX MHUKPOIIPENapaTax»

97 I'eneruka nona. HacienoBanue npu3HaKos, bubmuoreka [IOK
CLEIUIEHHBIX C IIOJIOM https://m.eds00.ru/863e8c60
N3menunBocts. HenacnencrsenHas
M3MEHYUBOCTb. JlabopaTopHas padota Ne 6.

28 Uzyuenue MO,Z[H(I)I/IKaiI/IOI-II)HOfl ’ 0.5 brbmorexa [JOK

https://m.edsoo.ru/863e8efe
M3MEHYUBOCTH, TOCTPOSHUE BaAPHAIIIOHHOT'O
psia M BapUaLMOHHOM KpUBOM»
HacnencreenHast ©3BMEHUUBOCTb.

29 Jlabopartopnast pabota Ne 7. «AHanu3 05 Bubmuorexa LJOK
MyTalui y Apo30(Uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIperapaTax

bu6nuoreka IJOK

30 Tenernica wenopexa https://m.edsoo.ru/863e8d78
PezepBHBIii ypok. O600mIEHNE IO TEMe

31 «HacnencrBeHHOCTh ¥ U3BMEHYHBOCTD
OpPTaHNU3MOB)

32 Cenekius Kak HayKa U IMpoIecc Bubnuoreka ITOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

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

33 MeTtobl U TOCTUKEHHUS CEJIEKIIUH PACTEHUI 1 bub6nuoreka IJOK
M >KMBOTHBIX https://m.edso0.ru/863e9214
34 BuorexHonorus kak orpacilb IIPOU3BOACTBA 1 buGmnorexa LOK
p P A https://m.eds00.ru/863e9336
34

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



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

11 KIIACC

KoJsmmuecTBo yacos DJIeKTPOHHbIE
No unppoBbIe
Tema ypoka KonTposabHbie IIpakTHyeckue
n/m Bcero o0pa3oBaTe/IbHBIE
padoThI padoThI
pecypcbl
1 DBONIONUA U METOIbI €€ N3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuUTHA NpeAcTaBIECHUH 00 1 Bubmuorexa LJOK
3BOJIFOLUU https://m.eds00.ru/863e9570
bubmmorexa [IOK
3 MitipooBommiows 1 https://m.edsogru/863e9c1e
[Momynsms Kak dJeMeHTapHast eIUHHIA
4 BHJIa ¥ 3BoMonuu. JlabopaTopras padbora Ne 1 05 bubmuoreka [JOK
1 «CpaBHeHHE BHIIOB 110 https://m.eds00.ru/863e99c6
MOP(OIOTHIESCKOMY KPUTCPHIOY
5 JBmxymue cuisl (3eMeHTapHble (PaKTOPhI) 1 bubmuoreka LIOK
SBOJIIOLIUH https://m.edsoo.ru/863e9da4
. bubmuoreka [{OK
6 EctecTBenHbIii 0TOOp U ero Gopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOIUT: IPUCTIOCOOJICHHOCTh
OpraHu3MOB H BUI000pa3oBaHueE. BuGmorexa [IOK
7 JlaboparopHast pabota Ne 2 «OHI/IC&III.I/IG 1 0.5 httos://m.edsoo.ru/863e9fde
MPHUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIBHOT O XapaKTepay
8 Hampapnenus u myT MakpO3BOTFOIHH 1 bubmorexa [JOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumMocTs 3BOTIOIINN 1
10 Hctopus sxu3Hu Ha 3eMIle H METOJIbI ¢€ 1
M3yYCHUS
11 I'unoTessl mporcX0XKAEHNS KU3HU Ha 3emiie 1 Bubmuorexa LJOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863ea5a6

Pa3BuTHe xu3HN HaA 3eMIIe IO DpaM U

bub6nuoreka IJOK

12 reprojaam https://m.edsoo.ru/863eathe
OCHOBHBIE ATAITbI HBOJIOIMN PACTUTEIHHOTO
W )KUBOTHOTO Mupa. [IpakTrdeckas padoTa Bubmuorexa LJOK

13 0.5
No 1 «M3yueHune UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
paCTeHI/Iﬁ U ) KUBOTHBIX B KOJIJICKIIHUAX))
14 CoBpeMeHHas CHCTEMa OPraHUYeCKOro MUpa bubmorexa [JOK
https://m.edsoo.ru/863ea48e
bubauoreka LIOK
15 DBONIONMA YeNIOBEKa (AHTPOIIOT€HE3) https://m.edsoo.ru/863eac2c
bubnuoreka LIOK
16 JBwxkymiye cuibl (GakTopbl) aHTpOIIOreHe3a httos://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH DBOJIOIUH YCIOBEKA
18 UenoBeyeckue packl U IPUPOIHEIC bubmuoreka [JOK
aJjanTaly YeloBeKa https://m.edsoo.ru/863eaea?2
Pe3eprHblii ypok. O600IIEHHE 110 TEME

19 «BO3HHUKHOBEHUE U Pa3BUTHE KU3HU HA
3emie»

20 DKoJorHst KaK HayKa
bubauoreka LIOK

21 Cpenpl 0OMTaHHS U SKOIOTHYECKHE (PaKTOPBI https://m.edsoo.ru/863eafec

Abuoruueckue hakropsl. JlabopaTopHas
pa6ora Ne 3. «Mopdomorngeckue

29 0COOCHHOCTH PACTEHUM U3 Pa3HBIX MECT 05 bubmuoreka [{OK

obutauusy. JlabopatopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrustHUE cBeTa Ha POCT U pa3BUTHE
YEepPEHKOB KOJIEycay
bubnuoreka LIOK
23 Buoriicckie gaxToper https://m.edso0.ru/863eb348
24 OKOJIOTHYECKUE XapPaKTEPHUCTUKH 0.5



https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

nomyisinuu. [Ipakrudeckast pabora Ne 2
«IToaCY€T NIOTHOCTH MOMYJIALIUNA pa3HbIX
BHUJIOB PACTEHUII»

25 Coo0rmiecTBa OpraHu3MoOB — OMOIICHO3 1 E;I:SH;I;T:;;ZI)’[S/I; 3ebd6a
bubmmorexa IIOK
26 DKOJIOTHYECKNE CUCTEMBI (IKOCHCTEMBI) 1 httos://m.e dsocIJ_.[ru 1863eb46a
OCHOBHBIE MTOKA3aTENId SKOCHCTEMBI.
27 Okonoruyeckue nupamuisl. CBoicTBa 1 bubmorexa [IOK
sxocueTem. CyKieccs https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTPOIIOT€HHBIE IKOCHCTEMBI
30 Buocgepa — rimodanpHas skocucreMa 1 Bubmuorexa [JOK
3emnu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHMS Onoctepbl 1 E;ISSH;I;T;I;%?S/I; 3ebd16
32 YenoBeuecTBoO B Orochepe 3emin 1
33 CocyriecTBoOBaHUE MPHPOJIBI U YETIOBEUECTBA 1 brbmorexa [JOK
https://m.edsoo.ru/863ebale
34 PezepuBIH ypok. O000MIICHIE TEMBI 1
«Co0011ecTBa U HIKOTOTHYECKUAE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 25



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6mectBo «M3marenbctBo «lIpocBemenuey
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., PyoroB A.M. u npyrue /Tlox

pen. [laceunuka B.B., Akunonepnoe odmectBo «M3narenbetBo «IIpocsemieHue

METOANYECKHUE MATEPUAJIBI J1JISd YYUTEJISA
Meronuueckoe nmocobue/Ilaceunnk B.B., AkiinonepHoe o011ecTBO U31aTEIHCTBO

"IIpocsenienue"

NA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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