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Cocrasurenn: HIMO yuntenei — npeIMETHHKOB €CTECTBEHHO-HAYIHBIX JIHCIHTLIAH
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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nmporpamma o “buonorun” pazpaboraHa B COOTBETCTBHH C:

1. ®enepanpHbiM 3aKk0HOM OT 29.12.2012 N 273-®3 "OO6 obpa3zoBanuu B Poccuiickoii
Oenepanun.

2. Ilpuxa3z MunuctepctBa npocsemenus Poccuiickoit @eneparun ot 12.08.2022 Ne 732
«O BHeceHMM H3MEHEHUH B (elepasibHBIi TOCYIapCTBEHHBIH 00pa30BaTEeNbHBIN
CTaHJIApPT CpPeIHEero o0Iero oopa3oBaHusl, YTBEPKICHHBIA MPUKa30M MUHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepammu ot 17 mas 2012 1. Ne 413»

3. Ilpukazom MwunucrtepcrBa npocsemenus Poccutickoii ®eneparuu ot 09.10.2024 Ne
704 «O BHeceHUM M3MEHEHHI B HEKOTOpBIC MpHUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit denepanuu, kacaromuecs (eaepaabHbIX 00pa30BaTENbHBIX MPOTPAMM
HaYyalpHOTO 00IIero o0pa3oBaHUsl, OCHOBHOTO O0OIIEro 00pa3oBaHUS U CPEAHETO
o0miero oOpa3oBaHuUs»

4. OcHoBHOM oOpasoBarenbHOr Tmporpammbl  (manee OOII) cpemnero  o6uiero
oOpa3oBaHHs.

[IporpaMMa 1o 6MoOJIOTMU HA YPOBHE CPEAHEr0 00IIero oOpa3oBaHMs COCTABIIEHA HA
OCHOBE TpPeOOBAaHMI K pe3yibTaTaM OCBOEHHUS MPOTpaMMBbl CPEAHETO OO0IIero oOpa3oBaHUs
OI'OC COO, a Takke OpMEHTHPOBAaHA Ha LIEJEBBIE MPHUOPHUTETHI JTYXOBHO-HPABCTBEHHOT'O
pa3BUTHS, BOCHUTAHMSI U COLMAIM3ALMU OO0YyYaromIMXcCs, CPOpMYIUpOBaHHbIE B paboueit
porpamMMe BOCTIUTAHHS.

[TporpamMmMa Mo OHOJOTHH PacKpBIBACT MU 00pa30BaHUS, PA3BUTHS M BOCIIUTAHUS,
oOydJaronuxcsi cpeAcTBaMu yueOHoro npeamera «buosnorusy Ha ypoBHE CpelHEro o0Iero
oOpazoBaHus.

buonorus ssasiercss yactpto OOIl 1 HaxOAUTCSI B OCHOBHOM 4acTH Yy4eOHOTO IIaHa.
KonnuectBo wacoB mo mpenmery “buonorus” cooTBeTcTByeT (enepaibHOMy y4eOHOMY
many 0a30Boro ypoBHs U deaepaibHON paboueit mporpaMme.

Ha n3ydenue O6uonorun orsoautcs B 10 xmacce — 34 yvaca (1 gac B Hexpemo), B 11
knacce — 34 gaca (1 gac B Heziento), Bcero 68 4acoB B roj.

ba3oBbIil ypoBEeHb OpPHEHTHPOBAH Ha OO0IIEOOPa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO
noArotoBky. Ilpoucxoaut moAroToBka K BHIOOPY HampaBiieHUs MpodeccrnoHalbHON
peanu3anuu. BBIMyCKHUKH ¢ 0OOmUM cpeaHHM 0Opa3oBaHHMEM TOTOBBI OCBOUTH
npodeccuoHanbHble KoMIeTeHIHH. DOpMHUpPYETCs] HAyYHBIM THUI MBIIUICHUS. Y YCHUKU
OBJIAACBAKOT HaquOﬁ TepMI/IHOHOFHeﬁ, KJIFOYCBBIMH ITOHATHAMHA, METOAAMHU U HpI/IéMaMI/I.

B nporpamme no Ouonorun (10-11 xmaccel, 6a30BbIi YpOBEHb) peain30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B M3Yy4YeHUM OHoioruu, Onaromaps uyeMy B HeW IpocMaTpuBaeTcs
HaNpaBICHHOCTh Ha pPAa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-
HAay4yHOTO MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPHEHTALMH JINYHOCTH, HKOJIOTMUYECKOTO



MBIIJICHUS], TPEACTABICHUN O 3J0pOBOM oOpa3e KH3HU U OEpeKHBIM OTHOIICHHEM K
oKkpyxarieid npupoaHou cpene. Ilosromy Hapsay ¢ uzydeHHeM OOIIEOMOIOTUYECKUX
TEOpUH, a TaKKe 3HAHUN O CTPOCHUHU >KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTU OCHOBHBIX
MPOTEKAIOIUX B HHUX IMPOLECCOB B MpOorpaMMe IO OHOJOTMHM YAEJICHO BHUMaHHE
HCIIOJIb30BAHUIO IOJIYYEHHBIX 3HAHUI B IOBCEAHEBHON >KM3HM JUISl PEIICHUS IPUKIIATHBIX
3aJad, B TOM 4YHCIE: NPOPHIAKTUKMA HACIEACTBEHHBIX 3a00JIeBaHUI 4YeIOBEKa, MEIUKO-
TFE€HETUYECKOT0  KOHCYJIbTHUPOBAaHUS, OOOCHOBAaHUS  SKOJOIMUYECKH  LIE€JIECO00pa3HOro
MOBEACHUS B OKpYXalollel MNpUPOAHON cpele, aHalIM3a BIHUAHUSA XO3SIMCTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa Ha COCTOSTHUE MPHUPOJHBIX U UCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE
BHUMaHUS K MPUKIAJHON HANPaBICHHOCTH yueOHOro mpenMera «bruosiorus» npoJIuKTOBaHO
HEOOXOIMMOCTBIO OOECTeUeHHs] YCIOBUW IS pEIIeHUs OJHOM M3 aKTyalbHbIX 3a/Ja4
IIKOJIBHOTO OMOJIOTUYECKOTr0 00pa3oBaHWs, KOTOpas TpearnosaraeT (OpMHPOBAHUE Y
00yJaroImuxcs ClIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHHSIM JTUHAMHYHO Pa3BUBAIOIICTOCS
COBPEMEHHOI'0 MUpa.

Buonorust Ha ypoBHE cpeaHero oomero o0pa3oBaHUS 3aHMMaeT BakHOe MmecTo. OHa
obecrnieurBaeT popMUpPOBaHUE Y O0YYAIOIIMXCS MPEICTaBICHUM O HAYYHOW KapTHHE MHUpAa,
pacmupsieT ¥ 0000IIaeT 3HAHHUA O JKUBOW NpUpoJe, €€ OTIMYUTENBHBIX MPU3HAKAX —
YPOBHEBOUM OpraHM3alliil W 3BOJIONUH, CO3AAET YCIOBHS IJiA: MO3HAHHS 3aKOHOB >KHUBOU
npupoabl, ¢GopMupoBanus (GYHKIIMOHAJIBHOW TI'PAaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHOro o0pa3a JKWU3HU, HIKOJOTHYECKOTO MBIIIICHUS, [EHHOCTHOTO OTHOIICHHS K
YKUBOU IIPUPOJE U YEIIOBEKY.

bonbiioe 3HaueHue OWONOTMS HMEET TakXKe JUId PEeUIeHHs BOCHHUTATEIbHBIX U
pPa3BUBAOIIMX 3a7a4 CpeIHero oOIero o0pa3oBaHUs, COIHAIU3AIUU OO0YyYaIOIIUXCS.
N3ydyenne Owonorun oOecrneunBaeT YCIOBUS [ (OPMHUPOBAHUS HHTEIIEKTYaJbHBIX,
KOMMYHHUKAI[MOHHBIX M HMH(OPMAIlMOHHBIX  HAaBBIKOB,  3CTETUYECKOH  KYIBTYpBHI,
CIOCOOCTBYET MHTErpaliii OMOJIOTMYECKUX 3HAHUH C MPEICTaBIEHUSMH U3 IPYTUX y4eOHBIX
NPEeIMETOB, B YaCTHOCTH, (HU3MKH, XUMHM M reorpaduu. Ha3BaHHbBIE MOJIOKEHHUS O
npeJHa3sHauYeHUH y4yeOHOro mnpenmera «bHOJOrHs» COCTaBUIM OCHOBY JUIsl ONpEAETIeHHS
MO/IXOJIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJEPKaHUs, IPEJICTABICHHOIO B IIporpaMme
110 OMOJIOTHH.

Ot6op comepxkanusi ydyeObHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3ULIUN KyJIbTYpOCOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBHM C KOTOPBIM
oOyyaromuecst JOJDKHBI OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble 1 (hOopMUpOBaHMS OOIIeiH
KYJIbTYpPBI, ONPEACISAIONNE aJ€KBAaTHOE TOBEJIECHUE YEJIOBEKA B OKPYKAIOLIEH MPUPOIHON
cpezne, BOCTpeOOBaHHBIE B MOBCETHEBHOM JKM3HU M INpakTHUECKoW JestenbHocTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COJEP)KaHUsA, KOTOPBIE CIY’KaT OCHOBOM
i GOPMUPOBAHUS TIPEJCTABIEHUN O COBPEMEHHON €CTECTBEHHO-HAyUYHOUM KapTHHE MUpa U
LIEHHOCTHBIX OPHUEHTALUSAX JIMYHOCTH, CHOCOOCTBYIOIIMX TIyMaHH3allMU OWOJIOTHYECKOTO
oOpazoBaHws.

CrtpykTypupoBaHHe cojepKaHHs Y4eOHOTO Marepuana B IporpaMme Ho OHOJOTHUU
OCYLIECTBIEHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHHMS 3HAHUM 00 OTIMYUTENBHBIX
0COOEHHOCTSIX KMBOW TPUPOABI, O €€ YpOBHEBOM OpraHu3ald W HBOJIONMHU. B



COOTBETCTBHUH C 3THM B CTPYKTYpe y4eOHOro mnpeamMeTa «bHoNoTns» BhIIEICHBI CISYIONIHE
cojiepkarenbHble JTHHUN: «buosorus kak Hayka. MeTollbl Hay4yHOTrO TO3HaHUs», «KieTtka
Kak Owosiorndeckas cucrema», «OpraHu3sM Kak Owonoruyeckas cucremay, «Cucrema u
MHOT000pa3fe OpPraHu4ecKOro MHUpPa», «IBOJIONHS KHUBOH MPHPOIBI», «IKOCHUCTEMBI MU
MPUCYLIHE UM 3aKOHOMEPHOCTHY.

enp m3yuenus yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
00y4aroIUMHUCS 3HAHUSMUA O CTPYKTYPHO-(YHKIMOHAJIBHON OpPraHU3allMM >KUBBIX CUCTEM
pa3HOro paHra M MNPHOOPETEHHWE YMEHUH WCIIONB30BaTh ITH 3HAHHS U TPAMOTHBIX
JCHCTBUH B OTHOIICHUU OOBEKTOB >KMBOH MPUPOABI U PEIICHHS PA3IUYHBIX JKU3HEHHBIX
pooJeM.

JlocTiKeHHe Lenu MU3ydeHus: ydeOHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE
o0ecreYnBaeTCs peIIeHUEM CIeTYIOIUX 3a/1au:

OCBOCHHE OOYYArOIIMMHUCS CHCTEMBI 3HAHUH O OHMOJIOTMYECKHX TEOPHUSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTe3axX, MPaBHiIaX, CIYXKaluX OCHOBOH Ui ()OPMHPOBAHUS
MPEJCTaBICHUNA O e€CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJaX Hay4dyHOTrO IO3HAHWUS,
CTPOCHUHU, MHOT000pa3uu U O0COOESHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3aIlHH,
BBIJIAIOIIMXCS OTKPBITHSX U COBPEMECHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

dbopmupoBaHUEe Yy 00yYarOIIUXCS MMO3HABATEBHBIX, HHTEJICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B TPOIIECCE aHAIM3a JAaHHBIX O IYTSAX Pa3BUTUS B OHOJOTMH HAYYHBIX
B3TJISIJIOB, UACH U TTOAXO0JI0B K M3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHU3aINH;

CTaHOBJICHHE Yy OOydYaromuxcs oOmell KyabTypbl, (YHKIHMOHAJIFHOW TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHATH M OLEHHUBATH SBICHHUS OKPYXKAIOIIETO MHPA KHBOW MPHUPOJIBI
Ha OCHOBAaHUH 3HAHWH M OIIBITA, TIOTYYEHHBIX MPH U3YYE€HUHN OHUOJIOTHH;

dbopmupoBaHre y 00yJarOmUXCs YMEHUI HIUTIOCTPUPOBATh 3HAUYEHUE OMOIOTHYECKIX
3HaHUI B MPAKTUYECKOH JESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIAULMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCNUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOM MPUPOIHI,
HEOO0XOAUMOCTH OEpeXHOro OTHOIIEHUS K Hel, CcOONIOfEeHUs STHUECKUX HOPM IIpU
MIPOBEICHUHU OMOJIOTHYECKUX UCCIIETOBAHHMIA;

OCO3HAHME [IEHHOCTH OMOJIOTUYECKUX 3HAHUHN /IS TIOBBIIICHHUS YPOBHS SKOJIOTHIECKOM
KYIBTYpPBI, 7151 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHHE TPUOOPETEHHBIX 3HAHUA U YMEHHI B TIOBCETHEBHOW KU3HH JUIS OIICHKU
MOCTIE/ICTBUIM CBOEW AEATENbHOCTH IO OTHOLICHHIO K OKpPYKaIoLIeH cpesie, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIOACHNE MeP NMPOMUIAKTUKH 3a00IeBaHUH.

B cucreme cpennero oOmiero oOpazoBanust «buonorus», mzyuaemas Ha 0a30BOM
YPOBHE, SIBIII€TCSI 00s3aTeIbHBIM YUYE€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpPEAMETHOU
obmactn «EcTeCTBEHHO-HAYYHBIE TPEIMETHDY.

COAEP)XAHUE OBYYEHUSA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.



buonorus kak Hayka. CBsi3b OMOJIOIHH ¢ OOLECTBEHHBIMU, TEXHUYECKUMH U JPYTUMH
€CTECTBEHHBIMHM HayKaMH, ¢uiiocopueil, STUKOH, 3cTeTUKONH M npaBoM. Ponb OGuosnoruu B
(GbopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoapl TO3HAHUS JKUBOM TpUpPOAbI (HAOMIOJCHHE, OHKCIEPHUMEHT, OIMCAHuUE,
U3MepeHue, Kiaccudukanus, MoAeIMPOBAHNE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToabI TO3HAHUS XKUBOU TPUPOIBI».

JlabGopaTropHble U NpaKTUYecKue padoThbl:

IIpaktnyeckas pabdora Ne 1. «lcronp3oBaHME pPa3IUYHBIX METOJOB IpPU H3YyYEHUU
OHOJIOTUYECKUX 0O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusble cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouosioruu. OTiMyue XKUBBIX
CUCTEM OT HEOPraHU4ECKOU IPUPOJIBI.

CgoiicTBa OumocucTeM U HX pa3sHooOpa3ue. YPOBHU OpraHu3alud OHWOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbI, OPraHW3MEHHBIM, IMONYJIALNOHHO-BUIOBOH,
AKOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdeMoHcTpamum:

Tabnuupl u cxembl: «OCHOBHBIE NMPHU3HAKH JKU3HW», «YPOBHU OpPraHU3ALUU >KUBOM
IIPUPOABIY.

Ob6opynoBanue: moaens mosiekyinsl JJHK.

Tema 3. XumMHuYecKHuii cocTaB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM. XUMHYECKHME  DJIEMEHTBL:  MAaKpPOJJIEMEHTHI,
MHUKpO3JIeMeHTHl. Bosia 1 MUHepanbHbIE BEIIECTBA.

@OyHKIMM BOJBI U MUHEPAJIBHBIX BEHIECTB B KieTKe. llomaepxkaHue oCMOTHUYECKOTO
OanaHca.

benku. CoctaB u crpoeHHe OenKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHnMblE W 3aMEHMMBIE AaMHUHOKHCIOTBL. AMHMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKybl (TepBUYHAs, BTOpPUYHAs, TPETHYHAs M YETBEPTUUHAS
CTpYKTypa). XuMHU4ecKkue cBoiicTBa 6enkoB. buonornueckne GyHKIMM OEIKOB.

®depMeHThl — OHoIornueckre katanuzaropbl. CTpoeHue ¢pepMeHTa: akTUBHBINA LEHTP,
cyoctpatHas cnemuduyHocts. Kodepmentsl. Butamussl. Otinuuss ¢GepMeHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoOHOcaxapuIbl (TIIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxapo3a, JaKTo3a) M TOJMcaxapuabl (Kpaxmall, TJTUKOTeH, Ie/utoiio3a). buomornueckue
(GYHKIIUU YTTIEBOJIOB.

Jlununel: Tpurnuuepuasl, Qgochomununasl, crepounsl. ['mapodunsHo-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢ynkuuu nunuaos. CpaBHEHUE YIIIEBOAOB, OEJKOB U JIMIKJOB
KaK UICTOYHHKOB SHEPTHUH.

Hyxnennoseie kucnortsr: JIHK m PHK. Hykieormael — MOHOMEpBI HYKIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenne um ¢ynxunum PHK. Buasr PHK. AT®:
CTpoeHue U (PYHKIHU.



[uTonorus — Hayka o kierke. Kiierounas Teopusi — npuMep B3aUMOJICHCTBUS UIEH U
(hakTOB B HAyYHOM MO3HAHUHU. MEeTO/Ibl U3yUEeHHUSI KIETKH.

Knerka kak nenoctHass >xuBas cucremMa. OOmue mNpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, moniexynsl JIHK kak reHerndeckuii anmapar, cucrema cuHTe3a Oelka.

Tumbl KJIETOK: »yKapHOTHUECKass M mpokapuorndeckas. OCOOCHHOCTH CTPOCHHS
npokapuotuuecko kietku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHUECKOM
KJIeTKH. OCHOBHBIEC OTIMYMS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAS! CTEHKA, TTTUKOKAJIUKC, UX (PYHKIIHH.
[InazmaTnueckass memOpaHa, e€ cBoicTBa M ¢GyHKuuu. llutornasma u e€ OpraHoubL.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar [odbIKH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUHU, MacTuabl. [Ipoucxoxnenue
MUTOXOHIpUH U minactua. Buael minactun. HememOpaHHble opraHouibl KJIETKUA: pUOOCOMBI,
KJIETOYHBIM LEHTpP, LEHTPUOJHU, PECHUYKH, XKIyTHKUH. DyHKIUUM OpPraHouAOB KIETKH.
Bxirouenus.

Snpo — perymaropHbsld 1eHTp KieTku. CTpoeHue sjpa: sjaepHas o000J0dKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdeMoHcTpamum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcos,
@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Huarpammsbl: «PacnpenesieHue XUMHUYECKUX DJIEMEHTOB B HEKHBOM NPUPOJEY,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumps! u cxemsl: «llepuoanueckas TabiuIa XMMHUECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI  BOnbI», «buocunTe3 Oenka», «CTpoeHue MOJeKynbl Oenkay, «CTpoeHue
depmenta», «Hyknennossle kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CtpoeHue
JYKapuOTHYECKON KIETKW», «CTpO€HHE >KMBOTHOM KIETKNW», «CTpOEHHME PpacTUTEIBHON
KIETKW», «CTpOeHUE NMPOKAPHUOTUYECKON KIETKN», «CTpOEHHE A1pa KIETKW», «YTJIEBOIBIY,
«JIunuaeny.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyJI0BaHUE ISl TIPOBEICHUS HAOIIOICHUN,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX
KJIETOK.

JlaGopaTopHble  NPaKTHYECKHE PadOThI:

JIaGoparopnas pabota Ne 1. «/3yueHune KaTaluTHUECKOW aKTUBHOCTH (PepMEHTOB (Ha
IIpUMEpPE aMHJIa3bl WIN KaTajaa3bl)».

JIaGoparopnast pabora Ne 2. «/3yueHHe CTpOEHHs KJIETOK PAcTEeHHi, KUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

O6men BemiecTB, wWin MeTabonmu3M. AccuMuisius (IJIacTUUYECKUil OOMEH) U
TUCCUMMIIALUS (PHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOI0 Ipoliecca MeTadboiau3Ma.
Pounb 3aK0HOB coXpaHeHMsI BEILIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbiil. Ponbs hepmenToB B 00MeHe
BELIECTB U MIPEBPALLEHUH SHEPTUHU B KIIETKE.



®orocunre3. CBeroBas U TemHOBas (a3bl ¢GoTocuHTe3a. Peaknuu ¢dortocuHTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3a AJI KM3HM Ha 3emse. Bnusnue
yCIIOBUH cpelibl Ha (OTOCHUHTE3 U CIIOCOOBI MOBBIIICHHSI €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XEMOCHHTE3UPYOINEe 0akTepuu. 3HaYCHNEe XeMOCUHTE3a JIsl )KU3HU Ha
3emie.

Ouepretndyecknii oOMeH B KieTKe. PacmierieHne BemIeCTB, BBIICICHUE H
aKKyMyJIHPDOBaHHME DSHEPrUHM B KIETKe. OTalbl JHEpreTudeckoro oOMmeHa. [nukonwms.
bpoxenue u ero Buasl. KuciopogHoe okucieHue, Wik KIeToYHoe abixanue. OKUCINTEIbHOE
dbochopmmpoBanue. DPPEKTHBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peaknun marpuyHoro cuHTe3a. I'eHetmdueckas mHpopmanus u JIHK. Peammszanus
reHeTUYecKo nHpopManuu B kieTke. ['eHeTnueckuit ko u ero cBoiicrBa. TpaHcKkpunus —
matpuuHblii cuHre3 PHK. Tpancnauus — OwuocuHTe3 Oenka. OTambl TPaHCIALUU.
KomupoBanue amuHokuciot. Posb pubocom B GnocunTe3e Oenka.

Hexnerounsie ¢opmbl xku3Hu — Bupychl. Mcrtopus otkpeitus Bupyco (/. W.
NBanoBckuii). OcCOOEHHOCTH CTPOEHUS W KM3HEHHOIO ILHMKIAa BUPYcoB. bakrepuodaru.
bone3nn pacrenmii, JKMBOTHBIX U YE€JIOBEKa, BbI3bIBAEMBbIE BUpycamH. Bupyc
ummyHoneduiuta yenoBeka (BUY) — Bo3Oynutens CIIMJla. OOpaTHas TpaHCKpHIILIUA,
peBeprasa u unTerpasa. [lpodunaktuka pacnpocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUA.

JdemoHcTpaumuu:

[optpets: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt wu  cxembl: «Tunel muTanHus», «Merabonuzm», «MUTOXOHAPUSY,
«DHepreTuueckuii oomMen», «Xmopormiacty, «®@otocunredy», «Ctpoenue JHK», «Ctpoenue
n (yHkunoHupoBaHue TeHa», «CuHre3 Oenka», «['eHernyeckuil koa», «Bupycen,
«bakrepnoparn», «Ctpoenue u xuzHeHHbIH 1wk Bupyca CIIMla, OGakrepuodaray,
«Penmukanms [JJHK».

Ob6opynoBanue: Moaenu-ammMkanuu — «Yasoenne JHK wu  Tpanckpumusy,
«buocunres 6enkay, «CTpoeHue KIeTK», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslil 1Mk, WM XKU3HEHHBIM UK KieTku. MHTepdasza u muros. [poueccsl,
nporekawomue B uHTepdase. Pennmukanus — peakuus MatpuuHoro cunteza JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuoTHUIl. JIUTUIOUIHBIN W TarIOUIHBII XPOMOCOMHBIE
Habopbl. Xpomaruabl. LluTonornyeckre OCHOBBI PasMHOXKEHUS M HHIUBUAYAJIBHOTO
pa3BUTHS OPraHU3MOB.

Henenune kinetkn — muro3. Craaun murosa. [Ipoueccel, mpoucxoasmme Ha pa3HbIX
CTaausAX MUTO3a. bronornueckuii cMbICI MUTO3a.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@®opMbl pa3MHOXKEHHS OpraHu3MOB: Oecrojoe u mosioBoe. Bunpl Oecronoro
Pa3MHOXKEHHUS: JIeJIEHUE HaJBOE, TOYKOBAaHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE,
BEre€TaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPTAHU3MOB, €r0 3HAUCHHUE IS
CEJIEKLUU.

[TonoBoe pa3MHOMXKEHHE, €T0 OTIMYHUS OT OECIOI0ro.



Meiio3. Ctaguu meito3a. [Ipoueccel, npoucxoadiiye Ha cTaausx menosa. [loBenenue
xpomocoM B Meo3e. Kpoccunrosep. buosiornueckuii cMbICi M 3HaYEHUE MEio03a.

'amerorenes — mporecc 00pa30BaHUS TOJOBBIX KJIETOK Yy >KUBOTHBIX. llojoBbie
KENle3bl: CEMCHHHKU W sSUYHUKU. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cnepmaro3ouj, sHlEeKIeTKa) — cHepmatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS
SIMIIEKIIETOK U criepMaro3ouioB. OmnonoTBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHE (OHTOTeHE3). DOMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbkl SMOPUOHAIBHOTO PA3BUTHUS y MO3BOHOYHBIX XMUBOTHBIX: IPOOJIEHUE, TacTPYIISLIUS,
opranorenes3. IloctamOpuoHanbHOe pa3zBuTHe. THUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHS:
npsMoe, HempsMoe (JMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOTr€HE3 LIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJNH Pa3BUTHUA.

JdemoHcTpaumu:

Tabmuie! u cxembl: «POpMBbI pa3MHOKEHUSI OPraHU3MOBY, «/|BoiiHOE OIII010TBOpEHNE
y LBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXKEHHE pacTeHUi», «JleleHne KiIeTKu
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIN UKD,
«Pernmukanus JTHK», «Muto3», «Meios», «IIpsiMoe u Henpsmoe pa3Butue», «l'amerorenes
y MIIEKOIIUTAIOLIUX U YeI0BeKa», «OCHOBHbBIE CTaJAMN OHTOI'€HE3a».

ObopynoBanue: MUKPOCKOII, MUKpornpenapatbl «CriepMaTo30u/ bl MIECKOIUTAIOIIET 0,
«slineknerka miekonuraromeroy, «KapuokuHes B KIETKaxX KOpellKa JIyKa», MarHUTHAas
Mozenb-anmiuukanus «/lenenne knetkny», monens JJHK, Monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 3. «HaGmrogenue MuTo3a B KJIETKax KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MHUKpOIIpenapaTax.

JlaboparopHasi pabora No 4. «l3ydeHue cTpOeHHs TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsiencTBeHHOCTh 1 H3MEHYHBOCTH OPTaHNU3MOB.

IIpenmer u 3amaum reHeTuku. McTtopuss pa3BUTHS TEHETUKH. Poib UUTOIOTHH U
SMOPHOJIOTUM B CTAHOBJICHHM TE€HETUKHU. BKiam pocCHUCKUX U 3apyOEKHBIX YUYEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (THOPUIOJIOTHYECKUH, IUTOTC€HETHYECKUH,
MOJICKYJISIpHO-TeHeTUUeckuii).  OCHOBHBIE  TEHETHYECKHE  TIOHATHS. | eHeThdeckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpeIIMBaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS MPHU3HAKOB, YCTaHOBJIEHHble [. Menaenem.
MonoruOpuaHoe CKpelmuBaHue. 3aKOH eAMHOOOpa3usi THOPUAOB TMEPBOTO MOKOJEHUS.
[IpaBuno nOMUHHMpPOBaHHUA. 3aKOH pAacCIIEIJIEHUs MPU3HAKOB. ['WIOTE3a YUCTOTHI TraMmerT.
[TonHOE M HETIOTHOE TOMUHUPOBAHHE.

JuruOpuaHoe CKpemuBaHUe. 3aKOH HE3aBHCHMOTO HACJICIOBAaHHS ITPU3HAKOB.
[{uTtoreHeTH4YeCKnEe OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUSA. AHAIM3UPYIONIEE CKPEIIUBAHHE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS JJI ONPEICIICHUS TEHOTHIA OCOOH.

CuernnieHHOe HacnenoBaHue mpu3zHakoB. PaGora T. Moprana mno cuenjgeHHOMY
HacJeA0BaHUIO reHoB. HapylieHue crienieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.



XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. [ eHeTUUEeCKHEe KapThl.

I'enernka mnoma. XpOMOCOMHOE OIpElNENeHHE Iosa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M reTeporaMmeTHele OpraHu3mbl. HacnenoBanue IpU3HAKOB,
CLEIUJICHHBIX C II0JIOM.

N3menunBoCTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HacleICTBEHHas. Poib
cpeapl B HEHACTEICTBEHHOH W3MEHYMBOCTH. XapaKTEPUCTUKA MOIU(PHUKAIIMOHHON
W3MEHUYMBOCTU. BapuanmoHHBIA psl U BapualuuMoOHHAas KpuBas. Hopma peakuuu npu3Haka.
KonnuecTBeHHBIE M KAueCTBEHHBIE MPU3HAKM U HMX HopMma peakuuu. CBolicTBa
MOJU(UKAMOHHONW U3MEHUUBOCTH.

HacnencrtBenHas,  MaM  TEHOTUIIMYECKAas,  M3MEHUMBOCTh.  KomOuHaTuBHas
M3MEHYMBOCTh. Melo3 M IOJIOBOM MpOLECC — OCHOBA KOMOMHATHMBHONH HW3MEHUYMBOCTH.
MyranuonHass u3MeHUMBOCTh. Kiaccudukanmss Myranmid: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U IpuYMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHIX
pAIoB B HacieACTBeHHOM n3menunBoctu H. 1. BaBuioga.

BuesaepHas HacIeCTBEHHOCTb U N3MEHYHUBOCTbD.

I'enernka yenosexa. Kapuorun uenoBeka. OCHOBHBIE METOABI I'€HETUKH YEJIOBEKA!
IeHEANIOTNYEeCKUH, ONM3HELOBBIH, IUTOI€HETHUECKUI, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE ONPEIEIICHUE T'€HOTHUIIA: ITOJHOIC€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomouipto [11[P-ananuza. Hacinencreennsle 3a0o0aeBaHus
YyeJloBeKa: TEHHble O0o0Jie3HH, OO0JE3HM C HAcJEACTBEHHOW IPEIpacioyoKEHHOCTBIO,
XpoMocoMHBIe 0ose3Hn. ComaTHyecKhue W reHepaTHBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[lpuHuunel  370poBOro oOpas3a KU3HU, JHUArHOCTUKH, NPOPUIAKTUKH U JICYCHUS
reHeTUYeckux  Oose3Hed.  Meauko-reHeTUYecKoe  KOHCYJIbTHpPOBaHHE.  3HAu€HUE
MEIUIIMHCKOW TE€HETUKU B MPEJOTBPAIICHUH M JICYEHWH TEHETUYECKHX 3a0o0jeBaHUM
YeJI0BEKa.

JdemoHcTpanum:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmupr 1 cxembl: «MOHOrMOpHIHOE CKpEIIMBaHME M €ro ILMTOreHEeTHYecKas
OCHOBa», «3aKOH pacUICTVIEHUsI U €0 IIUTON€HETUYECKasi OCHOBA», «3aKOH YHUCTOThI TaMeT»,
«luruOpunnoe ckpeuruBanue», «L{utomornyeckue OCHOBBI AUTHOPUIAHOTO CKPEIIMBAHUSY,
«Meiio3», «B3anMoOnencTBHE alIENbHBIX TE€HOB», «l €HeTHYecKue KapTbl pacTeHUH,
KUBOTHBIX M 4elloBeKay, «I'eHeTnka nouay, «3aKOHOMEPHOCTH HACJIEI0BaHUs, CLEIUIEHHOTO
¢ mnoinom», «KapuoTumel 4eroBeKa M JKMBOTHBIX», «Buapl M3MEHUMBOCTWY,
«MoudukanonHas U3MEHYMBOCTb», «HacnenoBanue pesyc-gaxtopa», «l'eHeTuka rpymi
KpoBU», «MyTallMOHHAs N3MEHYUBOCTD.

Ob6opynoBanue: Mojaenu-anmiIukauuu «MoHOruOpuaHOoe ckpemuBanuey, «Hemnomnnoe
JOMUHUpOBaHUE», «J{urnbpuaHoe ckpemmuBanuey», «llepekpéct xpomMocom», MUKPOCKOI U
Mukpornpenapar «Jlpo3oduna» (Hopma, MyTtauuu (OpMBI KpBUIBEB U OKpackd Tela),
repbapuit «I'opox OCEBHOI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGopaTopHnas pabora Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPHUAHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTopHnas pab6ora Ne 6. «M3yyeHue MOAM(PUKAIMOHHOW HW3MEHYMBOCTH,
MMOCTPOEHUE BapUALMOHHOIO Ps/ia U BApUALMOHHOW KPUBOW.

JlaGoparopnast pabora Ne 7. «AHanu3 MyTauuid y JApo30QMiIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIecc. 3apoxkKACHUE CEJEKIIMU U JoMecTUKauusd. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT00Opa3us KyJabTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMALIHUX )KUBOTHBIX. COpT, HOPOAA, LITAMM.

CoBpeMeHHBIE METOIBI CEICKIIMU. MacCOBBIM M HHIUBUYyITbHBIA OTOOPHI B CEIICKIIUU
pacteHuid u KUBOTHBIX. OIlIEHKAa OJKCTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuuHT. Yncras nuaust. CKpelUBaHue YUCTHIX JTMHUHN. ['eTeposuc, wim ruOpuaHas cuia.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanénHas rulOpuamzanus U e€ yCIexwu.
HckyccTBeHHBIM MyTareHe3 M MOJy4YeHHUE MOJUIUIONI0B. JIOCTHIKEHHSI CeIeKIMU pacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€HHAs MHXKEHEpHs. DTalbl CO3JaHUsA
pexombunantHoit JIHK u Tpancrenusix opranusmon. Knerounas umxenepus. Kierounsie
KYJIbTYPBI. MUukpoKII0HaIbHOE Pa3MHOKEHHE pacTeHuN. KitonupoBanue
BBICOKOTIPOJIYKTUBHBIX CEIHCKOXO35MCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE U ITUUYECKHE
npo6suembl. 'MO — reneTndeck MOAUPUIIMPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanmu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuier u cxeMbl: kapta «l{eHTpBl TPOUCXOKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoasl TOMamIHUX JKUBOTHBIX», «CopTa KyJIBTYpPHBIX PpacTEHUI»,
«Otnanénnas rudpuamzanus», «Pabotel akamemuka M. @. VBanoBay, «llomummonnusy,
«O0BEKTHI OMOTEXHONOTUNY, «KJIeTouHbIe KyIbTYphI U KIOHUpOBaHUE», «KOHCTpyHpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MyJISKU TUIOJIOB M KOPHETUIOAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CebCKOX03sIICTBEHHBIE PACTEHUSI.

JlaGopaTropHble U NpaKkTUYecKue padoTbl:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTUKEHHUS CENEKIIMN PACTEHUN U )KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO )epMy, COPTOUCTIBITATENLHBIA yIaCTOK, B TEIUTHYHOE
X03SIICTBO, JTa0OPATOPHUIO arpOYHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHSA.
[IpeanochIKi BO3HUKHOBEHUS SBOJIOLMOHHON TEOpUH. DBOIIOLUOHHAS TEOPUS U €€
MeCTO B OMoJoTuu. BiusiHIe SBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.



CeugerenbcTBa 3BotonuK. [laneoHTonornyeckue: MoCiae0BaTENIbHOCTh MOSIBICHHS
BUJOB B IIAJICOHTOJOIMUYECKOW JIETONHUCH, mepexoiHsle (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u (pop MaTEpUKOB U OCTPOBOB.

DOMOPHOJIOTHUECKUE: CXOJACTBA U PA3JINUUs SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTMYHBbIE, PYAMMEHTApHBIE OpIaHbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHYECKHUE: CXOJICTBO MEXAHM3MOB HACJEACTBEHHOCTH U
OCHOBHBIX METa00JIMUECKUX ITYTEHN Y BCEX OpraHU3MOB.

OomounonHas teopust Y. [lapBuna. Ilpeanochuikd BO3HUKHOBEHHUS JapBHHU3MA.
JIBIKyIIMEe CHJIbl SBOJIIOLMM BHJAOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOXKEHUE IIpU
OIPaHUYEHHOCTH PECypCcOB, HeoNpeAelNeHHas HW3MEHYMBOCTb, 0OphOa 3a CyIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkposontonus. [lonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBrkymie cuitbl ((pakToOpbl) SBOJIONUK BUOB B MpHpoae. MyTallMOHHBIN Mpolece U
KOMOWHATHBHAs W3MEHUYMBOCTh. llomymsnnoHHbIe BONHBI W Jpelid reHoB. M3omsmus u
MUTpaLys.

EcrectBenHblil 0T00p — Hanpasisomuil Gaxkrop s3omonuu. GopMel eCcTeCTBEHHOTO
orbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3yinbTaT  3Bostouuu.  [Ipumepsl
MPUCIIOCOOTICHNUN Yy OPraHu3MOB. ApoMop( 036l M UIAHO0ATATI TAIHH.

Bun u BumooOpasoBanue. Kpurepum Buma. OcHOBHBIE (OpPMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakponsBosntorus. @opMbl IBOIONUH: (hUSIETHYECKasA, TUBEPTCHTHAs, KOHBEPTeHTHAs,
napajuiensHas. HeoOpatuMocTh 3BONTIOIUH.

[IpoucxoxkaeHne OT  HecHelUAIM3MpOBaHHBIX  npeakoB.  I[Iporpeccupyromas
crienuanu3anys. AganTuBHas pajnuanus.

JdemoHcTpanum:

IToprpetsr: K. JInunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmumel u cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emie», «3apoIbIlIn
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbObI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIil 0TOOP», «MHOroOOpa3ue COpTOB pacTeHmit», «MHOroodpasue moposa
KUBOTHBIX»,  «[lomymsauum»,  «MyTalMOHHas  WM3MEHYMBOCTBY,  «ApPOMOPGO3BI»,
«Manoanantanuny, «O0mmas nerenepanusy, «/IBuwkymue cuisl sBoonuny, «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsunay, «bopsba 3a cymectBoBanuey, «lIpucrnoco0ieHHOCTh
OpraHu3MoBy, «I eorpaduyeckoe BH1000pazoBaHue», « IKOJOTHIECKOE BUI000pa30BaHUE.

O6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C pa3IMYHbIMU THUIIAMU OKpackd, Habop
IJI0JI0B U CeMsH, KoyuieKius «lIpruMeps! 3alIUTHBIX TPUCIIOCOOIEHUHN Y dKUBOTHBIX», MOJIENb
«OCHOBHBIE HaNpaBJICHUS SBONIONUM», 00BEMHaAs Mozenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX.

buoreorpaguyeckas kapra mupa, kKojuiekuus «DopMbl COXpaHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHUW», Monenb ammmkamusa «llepekpéct Xpomocom», BIaKHBIE



npenapathl «Pa3Butue HacekoMoro», «Pa3Burtue JsArymku», MUkponpemnapar «Jpo3oduiay
(HOpMa, MyTaruu GOpMbI KPBUIBEB M OKPACKH TEIIa).

JlaGoparopHble U NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlaboparopuass pabora Ne 2. «OmmcaHue TPHCIOCOOICHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHble  TpPENCTaBICHHUS O 3apOXKACHUM JKU3HM. HaydHble THIIOTE3bI
BO3HUKHOBEHHUS JXU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIMS.
AOHOTEeHHBI CHHTE3 OpraHMYECKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPK/ICHNE XMUMHUYECKOH 3Boouud. HavanmpHble 3Tanmbl OMOJIOTWYECKOW 3BOIOIUH.
I'umoresa PHK-mupa. @®opmupoBanume MeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE
nporokieTku. [lepBeie kieTku U ux 3Boitonus. opMupoBaHHEe OCHOBHBIX TPYIIT KUBBIX
OpraHU3MOB.

PasButne xu3Hu Ha 3emsie mo spam u nepuogam. Karapxei. Apxeiickas u
nporepo3oiickas apbl. I[laneosoiickas 3pa u e€ mepuoAbl: KeMOPUMCKHUI, OpIOBUKCKUM,
CHITYPUNCKHH, TEBOHCKHI, KAMEHHOYTOJbHBIN, TEPMCKHI.

Mes3o3oiickas 3pa u e€ mepuoIbl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

Kaiinozoiickas spa u e€ nepro/sl: MajaeoreHOBbIi, HEOT€HOBBIH, aHTPOIOTEHOBBIH.

XapakTeprucTuKa KiuMaTa U T€0JIOTMUECKUX IMpoleccoB. OCHOBHBIE 3Tallbl HBOJIIOLIUU
pPacTUTENLHOTO W KMBOTHOTO MHpa. ApoMop¢03bl y pacTeHUil W >KUBOTHBIX. [losiBieHue,
pacuBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHm4eckoro Mupa Kak  OTpaxkeHHe dBomonuu. OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBonronus 4eloBeKa. AHTPOINOJIOTHA Kak Hayka. Pa3BuTHe TNpeACTaBIEHUN O
IIPOUCXOXKACHUN YeJoBeKa. MeToapl u3ydeHus aHTponoreHesa. CxoacTBa M pa3Inyus
YeJI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE NTOJI0KEHHUE YEIIOBEKA.

JBwxyume cuibl ((akTopbl) aHTpomoreHesa. HacnencrBeHHass H3MEHUMBOCTH U
€CTeCTBEHHBIH 0TOOp. OOIIecTBeHHBIH 00pa3 JKU3HU, W3TOTOBJICHHE OpYIUN Tpyna,
MBIIJIEHUE, PEYb.

OcCHOBHBIE CTaUU U BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBeK yMenbli,
Yenosek mnpsamoxomsaumii, YenoBek HeaHIepTanbCKkuid, YemoBek pasymHbld. Haxonxu
HCKOIIAaeMBIX OCTAaTKOB, BpeMs CYIIECTBOBaHHs, OOJAaCTh paclpoCTpaHeHHs, OO0BEM
TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoeueckue packl. OCHOBHbIE OOJIbIINE PAChl: €BPONCOUIHAS (€Bpa3uiicKas), Herpo-
aBcTpaJiouJiHasi  (PKBAaTOpHaJbHAs), MOHTOJIOMIHAs (a3uaTcKo-aMepHKaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TpPEACTaBUTENeH YeNOBEYECKMX pac K YCIOBHSIM CYIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. 1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuuer u  cxembl: «BosnukHoBeHue CosHeyHOH  cucTeMmbl», «Pa3Butue
OpraHMYECKOro mMupay, «PacturenpHas kierkay, «KnuBoTHas kinerka», «Ilpokapuornueckas



KJIeTKa», «COBpEMEHHAasi CUCTEMa OPraHu4YecKoro Mupa», «CpaBHEHHUE aHATOMUYECKUX YEPT
CTpOGHHMSI  4eJoBeKa M  YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKUX HAXOJIOK IMPEAKOB COBPEMEHHOIO 4YesoBeKa», «/lpeBHelline moam»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE IO, «HeI0BEYECKHUE PaChI.

Ob6opynoBanue: Mynspku «lIporcxoxneHue uenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKAHTPOMa, HeaHJepTaliblla, KPOMaHbOHIIA), CIICNKH WIM H300paKCHHUS KaMEHHBIX
OpYIHii IEpBOOBITHOTO YelloBeKa (KaMHU-YOMIEpHl, pyOuia, ckpebdia), FeOXpOHOIOTHYecKast
Tabnuna, Koyekus «PopMbl COXpaHHOCTH NCKOMAeMbIX KUBOTHBIX M PACTCHUI».

JlabGopaTropHble U NpaKTUYecKue padoThbl:

[Tpaktrueckas padora Ne 1. «M3yueHrne HCKOMTAEMBIX OCTATKOB PACTEHUN U KUBOTHBIX
B KOJUIEKLIUSIX).

DKCKypcusi «OBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAy4YHbIN
WJTU KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAWIIAas cpeaa.

OKojorus Kak Hayka. 3aJaud W pasfenbl 3KOJOTMu. MeToJbl 3KOJIOrM4eCKHX
HcCaeA0BaHUM. DKOJOTHYECKOEe MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHWs  OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JAYIIHAs, I[IOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonoruueckue dakropsl. Knaccuduxarus sxonoruyeckux hakTopoB: aOHOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eHCTBHE SKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (akTOpPBl: CBET, TEMIIEPAaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnenust opraHu3sMoB K JEHCTBUIO abHOTHYecKuX (QakTopoB. buomornueckue
PUTMBI.

buotnueckue ¢daktopel. Bumasl OHMOTHMYECKMX B3aMMOJICHCTBUIN: KOHKYpPEHIIHS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusm, Koomepamusi, MYyTYaJlu3M,
KOMMEHCAINU3M (KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCANIN3M, HEUTpaau3M. 3HaYeHHE
OMOTMYECKMX  B3aMMOJEHCTBMHA Ui  CYIIECTBOBAHUS OPraHU3MOB B  IPUPOAHBIX
cooO1iecTBax.

DKOJIOTHYECKHE XapaKTepUCTUKU Nomyisiuu. OCHOBHBbIE MOKAa3aTeNM MOMYJISIUH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTH MOMYJISIIMY U €€ PeryJisiusl.

JdemoHcTpauuu:

Ioptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. I'ekkens.

Tabmuuer u cxemsl: kapra «l[Ipupomubie 30HBI 3emiun», «Cpenbl OOMTaHUS
opranusmoBy, «@Poronepuoausm», «llonmynanuny, «3aKOHOMEPHOCTU POCTa YUCIEHHOCTH
NONMyNSAUN UHPY30pHU-Tyhenbkuy, «llumeBsle nenm.

JlaGopaTropHble U NpaKkTUYecKue padoTbl:

JlabopaTtopHas padota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PAaCTEHUN W3 Pa3HBIX
MECT OOUTaHUSI».

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

IIpaktuyeckas pabora Ne 2. «[loacuér MUIOTHOCTH NONYJISIIMKA pa3HBIX BUIOB
pacTeHHI».



Tema 4. Coo01ecTBa M DKOJIOrHYecCKHe CHCTEMBI.

CoobmectBo  opraHu3mMoB — OuonenHo3. CTpykTypbl OMOLIEHO3a: BHIOBaf,
IIPOCTPaHCTBEHHAs, Tpoduueckas (rnuuiesas). Bunpl-noMmunanTsl. CBsi3u B GHOLIEHO3E.

Okosorudeckue cucreMel (skocuctembl). [loHsTHE 00 3KOCHCTEME M OMOIrE€OLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, pPEIYLICHTBHI.
KpyroBopot BemiecTB W MOTOK HEPrHHM B dKocHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBbie menu M cetd. OCHOBHBIE IOKAa3aTeNId AKOCHUCTEMBI: OMoMacca,
NPOAYKIMS. DKOJOTMYECKUEe MUpPaMHJIbl: MPOAYKIIHMH, YUCIEHHOCTH, OuomMacchl. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, cCaMoperyisanus, pazsutue. Cykueccus.

IIpupoaHble 3KOCUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOHHOIO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE SKOCUCTEMBL. ATPOIKOCHUCTEMBI. Y pO03KocHCcTeMBI. bruonoruueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue  kak  ¢dakrop  ycroitumBoctH  dKocucteM.  CoxpaHeHue
OMOJIOTMYeCKOro pa3HooOpasus Ha 3emIie.

VYuenue B. U. Bepnanuckoro o 6uocdepe. ['panuiipl, cocraB u CTpykTypa 6uochepsi.
XKusoe BemectBo u ero ¢yHkuu. OcobeHHOCTH OMocheprl Kak riao0anbHOM 3KOCHUCTEMBI.
JluHamu4eckoe paBHOBECHE U oOpaTHast CBsA3b B Onocdepe.

KpyroBopots! BemecTs U OMOreOXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIEC OMOMBI CYIITH.

UYenmoedectBO B Omocdepe 3emiu. AHTPONOTeHHbIE H3MEHEHUsT B Owmocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

CocyuiectBoBaHHe TpuUponbl U 4yenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak
ocHOBa ycTtoiumBocTH Omochepsl. OCHOBa palMOHAIBHOTO YIPABICHHUS TMPUPOIHBIMU
pecypcamMu U uX Ucnoib3oBaHue. JloCTHKEHHsI OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoHncTpanum:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxemsl: «[lumesbie nenu», «bHOIEHO3: cOCTaB U CTPYKTYpay,
«[Ipupoansie coobmectBa», «llenn nuranusy», «kojoruueckas nupamuaay, «buocdepa n
YeNoBeK», «IJKOCHUCTEMA IIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOIO Jiecay,
«buoneHo3 BogoéMay, «ArpoueHos», «lIpumepHble AHTPONOTEHHBIE BO3JECUCTBUS Ha
npupoy», «BakHeWIe NCTOYHUKH 3arps3HEHUS BO3IyXa W TPYHTOBHIX Bom», «llouBa —
Ba)KHEHIIasgs cocTapisitomas Ouocdeprl», «DakTopbl Aerpagauuu mous», «llapHUKOBBIN
apdexT», «DPakTOpbl PpaIMOAKTUBHOIO 3arpsisHeHHs Ouocdepb», «OOmas cTpykrypa
o6uochepr», «PacnpocTpaHenue xu3HM B Ouochepe», «O30HOBBI 3KpaH Ouocheps»,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue:  Mojenb-aniuiMkanus  «TunuyHble  OMOLEHO3bI»,  Tepbapuit
«PacturenbHble  cooOmiecTBay, Koiekuuun «buonenos», «Bpemutenu BaxkHeMIINX
CEeITbCKOXO3SHCTBEHHBIX KYIBTYP», TepOapud W KOJUIEKIIUM PACTCHHH W KUBOTHBIX,
MpUHAAISKANINEe K Pa3HBIM DJKOJOTMYECKHMM TpyImnaM OJHOTO BuAa, KpacHas KHHTa
Poccuiickoit ®Deneparun, U300paKeHUSI OXPAHSEMBIX BHJIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM ITPOI'PAMMEBI 110 BMOJIOTA HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

CornacHo ®I'OC COO, ycraHaBiIMBarOTCSI TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
00y4aroImUMUCS POTPaMM CPEIHETO 00IIero 00pa3oBaHMs: JTMYHOCTHBIM, METAIPEAMETHBIM
" NpCIAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pEe3yJIbTATOB OCBOEHHU Ipenmera «buosorus» BbIAEIEHBI
CJIENYIOIIME COCTABISIOIIME: OCO3HAaHHE OOYYAIONIMMUCS POCCHUICKONW T'pakIaHCKOM
HUJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTA U CaMOOIPEIEIEHUIO,
HaJIMYMe MOTHBAIMK K OOYYCHHIO OWOJIOTHH, IIeJICHAPABICHHOE PAa3BUTHE BHYTPECHHUX
yOeXJIeHUil JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH M HUCTOPHYECKUX TpPaauLUuil
pa3BUTHUA  OHOJOTMYECKOrO0 3HAHMUSA, TOTOBHOCTh U  CHOCOOHOCTh  OOyYarommxcs
PYKOBOJCTBOBAaTbCS B CBOEU JAESATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU  YCTAHOBKaMHU,
MPUCYIIMMH  CHCTEME  OHOJOTMYECKOro  O0pa3oBaHUsA, HaJIMYWe  HKOJIOTHMYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeameTra «bruosorus» I0CTUrarOTCs B €UHCTBE
y4e0HOM U BOCITUTATEILHOU JESTSIILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMU
COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSMHU, IPUHSITHIMHU
B OOIIECTBE MPaBWJIAMU M HOPMaMH MOBEJCHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS,
CaMOBOCIMUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULMHU JIMYHOCTH, TATPUOTU3MA,
YBOKECHUS K 3aKOHY U IIPABOIOPSAIKY, YEIOBEKY TPY/JA U CTaplIEMy ITOKOJICHUIO, B3aUMHOT'O
YBOKEHUS, OEpeKHOro OTHOLIEHHS K KYJIbTYpHOMY HACIEOUI0 U  TPATUIUSIM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickon denepannu, IpUpOAE U OKPYKaroLIEen cpefie.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUSA Yy4yeOHoro mpeamera «buosorus» IOKHBI
OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYarONIUXCSl pPYKOBOJCTBOBATHCSA C(HOPMUPOBAHHOM
BHYTPEHHEH TMO3WULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OPHUEHTALMI, MO3UTUBHBIX
BHYTPEHHUX YOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0IecTBa, paciIupeHne >KU3HEHHOTO OMBITA U OMbITA ACSITENFHOCTH B TPOIECCE pealn3aliu
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATENBHOM JAEATEIBHOCTH, B TOM YUCJIE B YACTH

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMH OOy4yaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIEeCTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA U
MPaBOMOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACATEIHPHOCTH TIPH CO3JaHUM YUEeOHBIX
MIPOCKTOB, PEIICHHH Yy4YE€OHBIX M TO3HABATEIBHBIX 3a7ad, BBIMOTHEHUH OHOJIOTHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpEAENATh COOCTBEHHYIO TO3HUIMIO IO OTHOIIEHUIO K SBJICHHIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;



YMEHHE YYUTHIBaTh B CBOUX JCHCTBUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJEH C pasHbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[I0O3HABATENIbHBIX M MCCIEA0BATENbCKUX 337ad, YBa)KUTEIBHOIO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB MPU 0OCYKJIEHUH CITIOPHBIX BOIPOCOB OMOIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

cOPMUPOBAHHOCTh ~ POCCHICKOM  TpakIaHCKOM HWICHTUYHOCTH, MaTPUOTH3MA,
YBa)XXEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepe] PoauHol, ropaoctu 3a cBOM
Kpaii, cBOI0 PonMHy, CBOHl SI3bIK U KYJIbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoza Poccuu;

LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACJIEIUI0O M MaMATHUKAM MPUPOJBL,
JnocTUxKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
OMOJIOTHH, TMOHUMAHUS 3HA4YeHHS OWOJOTMH B TO3HAHUHM 3aKOHOB TMPUPOJBI, B KU3HU
YeloBeKa U COBPEMEHHOT0 OOIIECTBA;

uaeitHas  yOeXIEHHOCTb, TOTOBHOCTh K CHOyXeHHI0 W 3amure OTtedecTsa,
OTBETCTBEHHOCTH 32 €ro Cynb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CHUTYal{l0 M TMPUHUMAThb OCO3HAHHBIE PEIICHUs,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSM, CO3JaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBHUU C TPAaJULUSAMHU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIIOYas OSCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUH;

MMOHMMAaHHE SYMOLIMOHAIBHOTO BO3AEHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHJAaX MCKYCCTBA, CTPEMIJIEHHME IPOSBIATH
KauecTBa TBOPYECKOW JIMYHOCTH;

5) ¢usnueckoro BocnuUTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBbSA H
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHUE W peau3amus 370pOBOTO M 0e30MmacHoro obOpasza >XKHU3HHU (370pOBOE
MUTaHUE, COOJII0/IEHNE TUTHEHNYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBINA PEXUM 3aHATUN
W OTHbIXa, peryispHas Qu3uyeckass akTUBHOCTb), OEpPEXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHHE ILIEHHOCTH NPaBWI HHIUBUAYAJIBHOTO U KOJUJIEKTUBHOTO 0€3011acHOTrO
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;



OCO3HaHUE TOCIICJICTBUA U HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTUKOB, KypeHHs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0I00uE;

FOTOBHOCTb K aKTUBHOM  JICSATEJIILHOCTH  TEXHOJOTMYECKOM M  COUAJIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIONHSTH
TaKyIo JIeATeIbHOCTb;

WHTEPEC K pa3IMuHbIM chepaM MpodeCcCHOHAITBHON IeATeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIM BBIOOp Oynymied mnpodeccnr W peanu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBbL;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUHU BCe
KU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHONICHHE K NPHUPOAEC KaK MCTOYHHKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBILIECHUE YPOBHS 9KOJOTHYECKON KYNbTYpPhI: MPHOOPETEHUE OMbITAa IJIAHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKU UX BO3MO>KHBIX IOCJIEICTBUN JIJIs1 OKPYXKAIOLEN CPebl;

OCO3HaHUe T1100aTbHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelIeHus;

CHOCOOHOCTh HMCIOJNB30BaTh MPHOOpETaeMble MPU H3YYCHHH OWOJIOTMM 3HAHUS U
YMEHHUS TPH PEIICHUH MPOOJeM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOIONOIH30BAHIEM
(cobmroenune mpaBuil MOBEACHUSI B NMPUPOJIC, HAMIPABICHHBIX HA COXPAHEHHE PABHOBECHS B
9KOCHUCTEMaX, OXpaHy BHJIOB, YKOCHUCTEM, OHoc]ephl);

AKTUBHOE HENPUATHE ACHCTBUMN, MPUHOCIIINX BPEIl OKPYKAIOIIEH MPUPOIHON cpene,
yMeHUe MPOTHO3UPOBATH HeOIaronpusiTHoIC 9KOJIOTUYECKHE MOCJIE/ICTBHS
MpeANpPUHUMAEMBbIX AEHCTBUN U TPEAOTBpallaTh UX;

HaJU4Yhe Pa3BUTOr0 HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKOM KYJIbTYpbI, ONBITA
NESATEIbHOCTH 3KOJIOTMUECKOW HAaNpaBI€HHOCTH, YMEHHUsSI pPYKOBOACTBOBAaTbCS HMHU B
MM03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTHKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMUPOBAHHOCTb MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH © OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAIOTE KYIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJIUKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE  SI3BIKOBOM W YMTATEIIbCKOM  KYyJIbTYpbl Kak CpeICTBa
B3aUMOJCHCTBUS MEXKY JIIOJIbMH U ITO3HAHUS MUDPA;

MOHUMaHKEe crenru(uky OMONOTHH KakK HayKH, OCO3HAHHS e€ poiu B (popMHpOBAHUU
palMOHAIBPHOTO HAYYHOTO MBINIJICHUS, CO3/JaHUM IIEJIOCTHOTO TMpEACTaBICHUS 00
OKpY’)KaloIlleM MHpE KaK O €IWHCTBE NPHUPOIBI, YelOBeKa M OOIIECTBA, B MO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH MPOOIIEM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSKIEHHOCT B 3HAYMMOCTH OHWOJIOTHM JJII  COBPEMEHHOW  IMBUIIM3AIINU:
o0ecrieueHrss HOBOTO ypPOBHS  Pa3BUTUS  MEAWIIMHBI, CO3/IaHUE  TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PECYpCHBIE MPOOIEMBI Pa3BUTHS YETIOBEUECTBA, IIOMCKA



myTeld BBIXOJA M3 TIJIOOATBHBIX SKOJOTMYECKHX IpolsieM U obecredeHusl Iepexoja K
YCTOWYMBOMY DPAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYCHHH OHMOJOTMYECKHX 3HAHWHA B IENSAX IOBBIIICHUS
o0mmel  KyJNbTypbl, ©CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOW  4YacTH
(GYHKIMOHATBLHON TPAMOTHOCTH 00yJaromuxcs, GopMUPyEeMON IPU U3y4ECHHH OHOJIOTHH;

MOHMMaHHE CYIIHOCTH METOAOB TO3HAaHUS, UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJyyacMble 3HAHUS [JIs aHauu3a M OOBACHEHUs SBJICHUIM
OKpPY’KAIOILIEr0 MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH, YMEHHE JellaTh 00OCHOBAaHHBIE
3aKJIIOUYEHHS HAa OCHOBE Hay4yHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIEJIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS PEIICHHS
poOJIeM B peaibHBIX KU3HEHHBIX CHTYallUsX;

OCO3HAHME IIEHHOCTH HAYYHOH NEATETbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO
Y MCCIIENIOBATENBCKYIO ICATEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpPa30BaHUIO U CaMO0Opa30BaHUIO, K
aKTUBHOMY TMOJyYEHUIO HOBBIX 3HAHUI MO OWUOJIOTMH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTO MpeaMeTa « BHoIoTHs» BKITFOYAIOT:
3HaYUMBIe IS (OPMHPOBAHHS MHPOBO33PEHHSI OOYYAIOMIUXCS MEKTUCIUILINHAPHBIC
(MexXTpenMeTHbIE) OOIIeHAYYHbIE MOHSATHUS, OTPAKAIOIIUE IETOCTHOCTh HAYUYHOU KapTHUHBI
MHUpa U crieln(uKy METOI0B MO3HAHUS, HCIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO,
SHEprus, IBJICHHE, MIPOLIECC, CUCTeMa, HAyYHBIN (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEeNOBAaHUE, HAOMIOJCHUe, W3MEpPEeHHe, OJKCIEPUMEHT U JIPYTHX),
YVHUBEpCaJIbHbIC yUeOHBIC JelicTBUS (TT03HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETyISTHBHBIC),
obOecrieunBaronie (GopmupoBaHue (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COI[MATIBHOM
KOMITIETCHIIMM OOYYalOIINXCsI, CIIOCOOHOCTh OOYYalOIUXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXTUCIUTITNHAPHBIC, MUPOBO33PEHYCCKIE 3HAHUS U YHUBEPCAIbHbIC yUeOHbBIC IEHCTBUS B
M03HABATEIHHON U COIMAILHOMN MPaKTUKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBbl CpEeTHET0 00IIero oopazoBaHus
JIOJKHBI OTPaKaTh:

OBi1aieHne YHHMBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh W aKTyaJIM3MPOBATh MPOOJIEeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCIIOJIb30BaTh IMPH OCBOCHWM 3HAHWHM TPHUEMBI JIOTHYECKOTO MBIIIICHUS (aHAN3a,
CHUHTE3a, CPaBHEHHUS, KiIacCU(UKAIHK, OOOOIICHHS), PACKPHIBATH CMBICI OHUOJIOTHYECKUX
MOHATHHA (BBIACNATh HMX XapaKTepHbIe TMPU3HAKH, YCTAaHABIMBATH CBSI3UM C JPYTUMU
MOHSATUSAMH);



OTpEIEATh LEIN NeATeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JTOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACITSIHPHOCTH C MTOCTABICHHBIMHU LICIISIMH;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS Uil OOBsICHEHUS (AKTOB W SBJICHUMA >KUBOU
IIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYXIECHHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO aHAJOTUH),
BBIABJIIATD SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaCMLIX SABJICHHUAX,
(hopMyIIMpPOBATh BEIBOJIBI M 3aKITIOYCHHS,

MIPUMEHATh CXEMHO-MOJICIIbHBIE CPEJICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBsI3eH
M OTHOUICHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a TAaKKe MPOTUBOPEYHH Pa3HOTrO
PO/, BBISBICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX

pazpabarhiBaTh IUTAH pEUICHHS MNpoOJieMbl ¢ Yy4€TOM aHalIM3a HMEIOLUXCS
MaTepHUalIbHBIX ¥ HEMATEpUAIbLHBIX PECYPCOB;

BHOCHUTH KOppCKTI/IBBI B ACATCIIBHOCTDL, OLICHHUBATh COOTBCTCTBHUEC pe?:y.HI)TaTOB OeiIaM,
OIICHUBATH pI/ICKI/I HOCJICIICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBaTh M BBIIIOJHATH PabOTy B YCIOBHUSIX PEAIbHOIO, BUPTYaJIbHOTO U
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BIIQJIETh HABbIKAMHU Y4eOHO-HMCCIEIOBATENbCKOW U TMPOEKTHOW AESITeNbHOCTH,
HaBBIKAMHU pa3pelieHuss MPoOJIeM, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSTEIHBHOMY
HOI/ICKy MCETOA0B pemeHI/m HpaKTquCKHX 3ajaad, HpI/IMeHeHI/IIO paSJII/I‘-IHI)IX METOA0B
[MO3HAHUS;

HCIIOJIB30BATh paanqHHe BHUIbBI OCATCIIBHOCTHU II0 HOJ'Iy‘IeHI/IIO HOBOI'O 3HaHUsA, €ro
WHTEpIpeTaIH, TpeoOpa3oBaHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYallUsIX, B TOM YHCIIE MIPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAyuYHBI THUI MBIIIJICHUS, BIAAETh HAY4YHOH TEPMHUHOIIOTHEH,
KJIFOYEBBIMH MOHATUSIMH U METOJAMHU,

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIEC 33]]a4l B 00Pa30BaTEIbHON ACSITENFHOCTH U
JKN3HCHHBIX CI/ITyaHI/ISIX;

BBIABJIIATD HpI/I‘-II/IHHO-CJ'IeI[CTBCHHI)Ie CBsA3HU U aKTyEU'II/ISI/II)OBaTB 3aﬂaqy, BBIABHUTAaThb
TUIIOTE3y €€ pPELICHMs, HaXOAUThb apryMEHTHI Ul J0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh IapaMeTPhl U KPUTEPUU PELIECHNUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEUICHHS 3aJayd Pe3ylbTaTbl, KPUTUYECKU
OILICHHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIISTH IIEJICHANIPABICHHBIN MOUCK MEepeHOca CPEICTB U CIOCOOOB IEHCTBUS B
po¢eCCHOHANTBHYIO CPENy;

YMCTI) nepeHochL 3HAHUSA B HOSH&B&TCJ’IBHYIO 158 HpaKTI/I‘—IeCKYIO 06J'IaCTI/I
KHU3HCACATCIIBHOCTH,

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0IacTel;

BBIIBUTATh HOBBIC WJEH, MpEAJiaraTb OpPUTHHAIBHBIE TOIXOIBI M PEIICHHS, CTAaBUTh
HpOGHeMBI H 3aJa4u, ,Z[OHyCKaIOH_[I/IC aHLTepHaTI/IBHBIC peLHeHI/ISI.



3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHLCS B PA3IMUHBIX HCTOYHMKAX HHPOpMALMK (TEKCTe yueOHOro mocoous,
HAy4YHO-TIOMYJISIPHOM  JHUTepaType, OWOJIOTMYECKUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax IaHHbIX, B VMHTepHeTe), aHanu3upoBaTh MHOOPMAIMIO PA3TUUYHBIX
BUIOB H (OpPM TMpENCTaBICHHS, KPUTHYECKH OICHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMpOChl U MPHUMEHATh PA3JIMYHbIE METOJBI MPH TOUCKE U 0TOOpe
Ouosornueckoi nHGopMaIuu, He0OX0AUMOH /7Sl BBIIOJIHEHUS YU4EOHbBIX 33/1a4;

MIPUOOPETATH OMBIT UCIIONIB30BAHM HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (GOpMY IMpeACTaBICHUS OHOIOrHYECcKOi
nHpopManuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYroe);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B KAa4YECTBE CpeACTBa MpuU padboTe ¢ OMOJOTUYECKOU
nHbOpMaNKe: TPUMEHITh XUMUYECKUE, (PU3NIECKAE U MATEMAaTHIEeCKAE 3HAKH U CUMBOJIBI,
¢dbopmynbl, ab0OpeBuaTypy, HOMEHKIATYpY, HCIOIB30BaTh M IPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIQJIETh HAaBBIKAMM pACIO3HABAaHUS U 3alIUThl WHGOpManuu, WHGOPMAIMOHHON
0€30MacCHOCTH TUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) oOenmne:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCeX cdepax >KWU3HU, AKTHBHO YYacTBOBAaTh B
JMaJioTe WKW JHUCKYCCHHM IO CYLIECTBY OOCyKJaeMoi Tembl (YMEHHE 3aJlaBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)XJCHHS OTHOCHTEIBHO BBIMIOJHEHUS IpeiaraeMoi 3alaud, Y4YHUTBHIBATh
WHTEPECHI M COTJIACOBAHHOCTD MO3HIIUH IPYTUX YYACTHUKOB JIAJIOTA HITH TUCKYCCHUH );

pacrio3HaBaTh HeBepOalbHbIE Cpe/lCTBA OOIIEHUS, TOHUMATh 3HAYEHHME COLMATbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMSr4arh
KOH(QUINKTBI U BECTU TIEPETOBOPHI;

BJIAJIeTh PA3IUYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOCHCTBUS, IOHUMAaTh HAMEPEHHUs
IPYTUX JIOACH, TPOSIBISATh YBAXHUTEIHHOE OTHOIICHHE K COOECeIHWKY M B KOPPEKTHOU
dhopme popMyTHpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOJIB30BAHHEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON U WHANBUAYAIbHON pabOTHI
IpU pEUIeHUH OUOJIOTMYECKON MpoOsieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUS
IPYNIOBBIX (hOPM B3auMOJCHCTBUS IPU PELICHUH Y4eOHOH 3a/1a4H;

BBIOMPATh TEMAaTHKy M METOJIbI COBMECTHBIX JCHCTBHH C YIETOM OOIINX MHTEPECOB U
BO3MOXKHOCTEH KaK/10TO 4jieHa KOJUIEKTHBA;

MPUHUMATh I COBMECTHOM NEATENIbHOCTH, OPTraHW30BHIBATh M KOOPIMHHUPOBATH
JIEUCTBUA MO €€ OCTHKEHHIO: COCTABJIATH IUIAH JIEUCTBUM, paclpeleNaTh PO ¢ YYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;



OLICHMBATh KA4ye€CTBO CBOET0 BKJIAJa W KaXKJIOTO y4YaCTHHMKAa KOMaHIbl B OOLIuil
pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UJEHU C MO3ULIMH HOBU3HBI, OPUTUHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh INO3UTHUBHOE CTPATETMUYECKOE IOBEICHHUE B PA3IMYHBIX CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh HHUIIMATUBHBIM.

OgyajeHne YHMBEPCAJIBHBIMHU PeryJisiTHBHBIMY 1efiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHMs JJs BBISBICHUS NMPOOJIEeM M HUX pEUIeHHs B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI IIeJIeBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JIEHCTBUSAX M IOCTYIKax IO OTHOIIEHHIO K JKUBOH IMPHUPOJE, CBOEMY 3J0POBBIO U
3JI0pPOBBIO OKPYXKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh  IIO3HABATEJIbHYIO  JAESTEIbHOCTb,  BBIABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30oBaTEIbHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYALUSX;

CaMOCTOSITENIFHO COCTaBIISITh IUJIaH pEIIeHUs MpoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JINYHBIX MPEANIOYTEHUH;

JieJlaTh  OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKON 3SPYAMLIMH B Pa3HBIX
00J1aCTsIX 3HAaHUM, HOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHBIN U KyJIbTYpPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIJIETh HABbIKAMU IIO3HABATENIbHON pe(JIeKCuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, MX pE3YyJIbTaTOB M OCHOBAaHHUM, MCIIOJIb30BATh
npué€Mbl pediiekcuu AJis OLIEHKH CUTYyalluH, BIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTAaTOB JAEATEIbHOCTH;

3) npuHATHE cedsi U APYTHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3YNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C O3UIMH JIPYrOro YesloBeKa.

NPEIMETHBIE PE3YJBbTATHBI



[IpenmerHbie pe3yibTaThl ocBoeHHs MporpaMMmbl COO mo Ouosioruu Ha 0a30BOM
ypOBHE BKJIIOYAIOT crienuduueckue A yuebHoro npeamera «buonorusy HaydHble 3HAHUS,
YMEHHS U CHOCOOBI JIEUCTBUN MO OCBOEHUIO, MHTEPIPETAMU U MPEOOPa30BAHUIO 3HAHMIA,
BUJIbl JESTEIBHOCTU IO TOJYyYEHUI0 HOBOT'O 3HAHMS U MPUMEHEHHUIO 3HAHUHI B Pa3IMYHBIX
yUEOHBIX CUTYaIHMsX, a TAKXKE B PEATbHBIX KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX C OUOJIOTHEH.
B nporpammMe npeaMeTHbIe pe3yNIbTaThl MPEACTABICHBI [0 roJaM 00yueHHs..

[IpenMeTHble pe3yabTaThl OCBOEHMsI yuyeOHoro mnpenmera «buonorus» é 10 knacce
JOJIKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa
U HAYYHOT'O MHUPOBO33PEHHUSA, O BKIAJE POCCUHUCKHX M 3apyOeHBIX YYEHBIX-OHMOJIOroB B
pasBuTHE OMOJOTHH, (PYHKIMOHAIHHONH TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHs >KU3HEHHBIX
3ajay;

YMEHHE pacKpblBaTh COJEpXKaHUE OMOJIOIMYECKUX TEPMUHOB U MOHATUN: JKU3Hb,
KJIETKa, OpraHu3M, MeTaboyiu3M (OOMEH BEIIECTB W MPEBpPAIllEHUE IHEPTUU), TOMEOCTa3
(camoperymnsuus), YpOBHEBas OpraHu3allds JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoayKIius), HaCJIeCTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE U3JIarath OMOJOTMYeCKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTal[MOHHAs,
LEHTpaJbHas JI0TMa MOJEKYyIsApHOW Ouoiorun), 3akoHsl (I'. Mengens, T. Moprana, H. U.
BaBuiioBa) u yueHus (0 LEHTpaX MHOrooOpasus U MPOMCXO0XKJIEHUS KYJIbTYPHBIX pacTEHUUN
H. U. BaBuiioBa), onpeensitb rpaHULIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METO/IAMH HAyYHOT'O IMO3HAHUSI B OMOJIOTHH: HAOJIO/IEHUE U OITUCaHHE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHWM, OpraHu3alus U TpOoBeIeHHE OHOJIIOTHYECKOTO
9KCIIEPUMEHTA, BBIJIBUKEHHE TUIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXKIY HCCIIETyEeMbIMU
BEIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAaHHBIX HAayYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEISATH CYyLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH TPOLIECCOB: OOMEHa
BEUIECTB W IMPEBpAlleHHs] DHHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTUYecKoro 0OMeHa, XeMOCHHTE3a, MUTO3a, ME03a, OTUIOOTBOPEHUS, Pa3MHOKEHUS,
WHJIMBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3);

yYMEHHE MPUMEHSTh MOJTyYeHHbIE 3HaHUS JJIs1 OOBSICHEHUS OMOJIOTMYECKHUX MPOILIECCOB
U SBICHUM, UI1 NPUHATHS MPAKTUYECKMX DELIEHUH B IOBCEAHEBHOW JXM3HU C LEJIBIO
obecriedeHnss 0€30MaCHOCTH CBOETO 370POBbS W 370POBbS  OKPYKAIOMIMX  JIIOJEH,
COOJIIOJICHUSI HOPM TPaMOTHOT'O MOBEJCHHS B OKPYXKAIOLIEH MPUPOAHON cpene, MOHMMaHue
HEOO0XOUMOCTH HCIOJBb30BAHUS JTOCTHKEHUH COBPEMEHHON OHOJOTMH M OMOTEXHOJOTHMH
JUIS paliiOHaIbHOTO TPUPOIOTOIB30BaAHUS;

yYMEHHE pellaTh 3JIeMEHTapHbleé T'€HETUYEeCKHE 3aJauyd Ha MOHO- M JUTHOpHIIHOE
CKpeIllMBaHWE, CLEIUICHHOE HacJIeJOBaHHE, COCTAaBJIATb CXE€Mbl MOHOTHOPHUIHOTO
CKpEILMBAaHU JUIS MIpeICKa3aHus Hacle0BaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJHATH J1a00OpaTOPHBIE U MPAKTUYECKHe paboThl, COOMI0AAaTh MpaBuia Ipu
pabote ¢ yueOHBIM U 1a00paTOpPHBIM 000PYIOBAHUEM;



YMEHUE KPUTUYECKH OLIEHWBAaTh U MHTEPIPETUPOBATH MHPOPMALIUIO OMOIOTHYECKOIO
COJIEp>KaHUs, BKIIFOYAIOIIYIO TICEBIOHAyYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CpeacTBa
MaccoBO  MH(OpMaluKM, HAyYHO-NOMYJSAPHbIE  MaTepuajbl), OSTUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEJOBAaHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHUE CO3[aBaTb COOCTBEHHbBIC IHCHBMEHHBIE W YCTHBIE COOOIIeHUs, 0000Imas
OMoJIOTHYECKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HWCTOYHHUKOB, T'PAMOTHO HCIOJIb30BATh
MOHATUMHBIN annapaT OUOJIOTHH.

IIpenmetHble pe3ynbTaThl OCBOeHMsI yueOHoro mpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKkaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUI O MECTE U PONU OMOJOIMU B CHCTEME HAYYHOT'O 3HAHMS
€CTECTBEHHbBIX HayK, B (()OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa
¥ HAaydYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKMX U 3apyOSKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrHH, (PYHKIMOHAIHHONH TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHs >KU3HEHHBIX
3ajady;

YMEHHE pACKphIBaTh COJIEP)KAHHE OWOJIOTUYECKHX TEPMHUHOB W TIOHSTHMA: BUI,
NOMyJALUs,, TEHOQOHM, HBOJIOLMS,  JABWXKYIMEe Ccuiabl  ((pakTOpbl)  HBOJIOLMH,
IIPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHKE, 3KOJIOIHUYECKHE (DAKTOPBI, IKOCHCTEMA,
IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTbl, LENu IUTaHWUsA, SKOJIOTMYEcKas NHUpamMuja,
ouoreorieHo3, bnochepa;

yMEHHE Wu3iaraTb Ouosiornyeckue Teopuu (dBostonMoHHas Tteopust Y. [lapsuHa,
CUHTETUYECKasi TEOPUs IBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpliieBoro cxoacraa K.
M. bapa, uepenoBanus TaaBHBIX HanpasieHud u nyrei sBomonuu A. H. CeBeprioBa, yueHus
o Ouocdepe B. WM. Bepnaackoro), ompenensrtb TpaHHUIbl WX MPUMEHHUMOCTH K >KHUBBIM
CUCTEMaM;

YMEHHE BIIIETh METO/IaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOJIOJEHUE U OIIMCaHUe
KHBBIX CHCTEM, INPOLIECCOB M SBJICHUN, OpraHu3alusl W IPOBEACHUE OHOIOIMYECKOTro
9KCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIELYyEMbIMU
BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX Pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBLICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJISALUN, TPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0IIEHO30B U 3KOCUCTEM,
OCOOCHHOCTH TIPOIIECCOB: HACJIEJICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa,
BUJI000pa30BaHusi, MPUCIIOCOOIIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOPOB
Ha OpraHU3Mbl, MEPEHOCa BEIIECTB MU IOTOKAa JHEPrMM B JKOCUCTEMAX, AHTPONOIEHHBIX
M3MEHEHHMH B PKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB M OMOT€OXMMHYECKHX
LIUKJIOB B Ouocdepe;

yYMEHHE MPUMEHSTH MOJIyY€HHbIE 3HaHUS JJI1 OOBSICHEHHSI OMOJOTHYECKUX MPOLIECCOB
W SBJICHUM, Ui TPUHATHUS MPAKTUUYECKUX pELICHUH B TMOBCEAHEBHOW KH3HU C LEJIBIO
oOecnieueHrss 0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYXKAIOUIUX JIIOJEH,
cOOJIOIGHUSI HOPM TPaMOTHOTO TIOBEJIEHUSI B OKPY’KaloUleil mpUpoIHON cpejie, MOHMMaHKe
HEOO0XOAMMOCTH HMCIIOJIb30BaHUs TOCTHKEHUI COBPEMEHHON OMOJIOTHH JUISl pallMOHAILHOTO
MIPUPOIOIOIB30BAHUS;



YMEHHE pelIaTh dJIEMEHTapHbIC OMOJOTHYECKUE 3aa4l, COCTABISATh CXEMbI IEpeHOCca
BEI[ECTB U SHEPTUH B KOCUCTeMaxX (LeNU MUTaHHs);

YMEHHUE BBIIOIHATH JIAOOPATOPHBIC M MTPAKTHYECKUE PA0OThI, COOIOIATh MPaBHiIa IPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0BAHUEM;

yMEHHE KPUTHYECKH OLICHMBATh M WHTEPIPETUPOBATH HH(POPMALIUIO OHOJIOTUYECKOTO
COZICpIKaHMsl, BKIIIOYAIOUIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpEICTBa
MaccoBOil MH(pOpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepPHalbl), pacCMaTpPHBATh TIIIOOAIBHBIC
IKOJIOTHYECKUE MpPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH [0 OTHOIICHHIO K HHM
COOCTBEHHYIO TIO3UIIUIO;

YMEHHE CO3[aBaTh COOCTBCHHBIC IIMCHbMEHHBIE M YCTHBIC COOOLICHHUs, 0000Imas
OMOJIOTHYecKyl0 HMH(GOPMALMI0 W3 HECKOJIbKMX HCTOYHHUKOB, TI'PAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN ammapar ouonorum.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnuorexa [JOK
L bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cuCTEMBI M UX OpTraHU3aIUs 1 bubamorexa LIOK
P t https://m.edsoo.ru/7f41c292
3 XHUMUYECKUH COCTaB M CTPOCHHE KIIETKH 8 1 bubamorexa LIOK
P https://m.edsoo.ru/7f41c292
4 KuznenesaTenbHOCTh KICTKH 6 bubmmorexa LOK
SHEACHTEIRHOC © https://m.edsoo.ru/7f41c292
PazmHoOXeHME M MHIUBUAYAIBHOE bubnmnoreka [JOK
5 5 1
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 15 but6mmoreka [IOK
OpraHu3MoB ' https://m.edsoo.ru/7f41¢c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢c292
8 PezepBHOE Bpemst 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOTPAMME



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 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 DBOIIOIMOHHAS ONOIOT U 9 1 bubmorexa OK
https://m.edsoo.ru/7f4lcc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmnorexka HOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYyXkarolas cpeaa 5 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa ¥ DKOJIOTHUYECKHE 9 bu6nuorexa [IOK
CUCTEMBI https://m.edsoo.ru/7f4lcc74
5 Pe3epBHOE Bpems 2 bubmmoreia LIOK
https://m.edsoo.ru/7f4lcc74
OBHIEE KOJIMYECTBO YACOB I1O 34 0 95

I[TPOT'PAMME



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










MIPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOH ITPOI'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

CdopMupoBaHHOCTH 3HaHHH O MECTE U POJHM OMOJIOTHH B CUCTEME
HAy4YHOTO 3HaHMsS €CTECTBEHHBIX HayK, B (opmupoBaHHH
COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTUHBI MHUpa M HAY4YHOTO
MHPOBO33PEHUS; O BKJIAJIE POCCHHCKUX W 3apyOe)KHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIMOHAIBHONW T'PAaMOTHOCTH
YeNoBeKa ISl PEeLICHHUs )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJEpKaHue OHOJOTHYECKHX TEPMHHOB U
MOHATH: *KU3Hb, KJIETKa, OpraHu3M; MeTa0oIu3M (0OOMEH BEIECTB
Y TMPEBpaIeHUEe SHEPTHH ), TOMEOCTa3 (CaMOPETyJISIus), YpOBHEBAs
OpraHu3aIus YKUBBIX CUCTEM, CaMOBOCITPOU3BE/ICHNE
(penpoaykius), HACIEICTBEHHOCTb, HW3MEHYUBOCTb, PpOCT H
pa3BUTHE

YMenue  u3naratb ~ OMOJNOrMYEcKHE  TeOpuM  (KJIETOYHas,
XpOMOCOMHasi, MyTalnoHHasi), 3akoHsl (I'. Mengens, T. Moprana,
H.WM. BaBunoBa) u yweHus (0 LEHTpax MHOrooopasus u
MPOUCXOXKACHUST  KylnbTypHbIX pactenuit H.J. Basumosa),
OTIpeAEIIATh TPAHUIIBl UX IPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHue BialeTb METOJIaMM HAyYHOTO TIO3HAHHWS B OWOJIOTHH
(HabmroIeHNe M OMUCAHUE KUBBIX CHUCTEM, MPOIIECCOB U SIBJICHUIA,
OpraHu3amys ¢ TMPOBEACHUE OUOJIOTHYECKOTO DKCIIEPUMEHTA,
BBEIBIDKCHHUE  THUIIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMbIMU BEIIMYMHAMH, 00BsICHEHHE MOJTy4YEHHBIX
pE3yNbTaTOB, HWCIONB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W
3aKOHOB; YMEHHE JeNlaTh BBIBOJBI HAa OCHOBAaHWHU IOJYYEHHBIX
pe3yIbTaTOB)

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATh CYIIECTBEHHbIE NPU3HAKM BUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOUHBIX
OpPraHM3MOB; OCOOEHHOCTH MpPOLIECCOB OOMEHa BELIECTB U
MpeBpalleHus] SHEPrUU B KJIEeTKe, (OTOCHHTE3a, TIACTUYECKOTO U
JHEPreTHYecKoro OOMEHa, XEMOCHMHTE3a, MHTO3a, Meio03a,
OIINIOAOTBOPCHUSA, Pa3MHOXCHUSA, HWHIAUBUAYAJIBHOI'0 pa3BUTHUA
opranusma (OHTOT'€He3)




YMeHue TPUMEHSTh TOJTYYCHHBIE 3HAHWUS i  OOBSICHEHUS
OMOJOTUYECKNX  MPOIECCOB W SIBJICHWUH, JUIS  TIPUHATHUS
MPAaKTUYECKUX PEIICHUA B TIOBCEJIHEBHOM JKHU3HU B LEJAX
oOecrieueHrss 0€30MaCHOCTHM CBOETO  3[0POBbSI U 3JI0POBbA
OKPYKAIOIIUX JII0IeH, COOMIOACHHSI HOPM IPaMOTHOTO TTOBEJCHUS B
OKpYy)Xarollel MpPUPOAHON cpeae; NOHMMaHue HEOOXOIUMOCTU
WCIIOJIb30BAaHUS  JIOCTIDKEHUH  COBpEMEHHOW  OuolioTMH U
OMOTEXHOJIOTHIA JIsl PAIlIOHATIFHOTO MTPUPOIONIONB30BaAHUS

YMeHue pemaTh dJeMEHTapHbIC TEHETUYSCKHUE 3a7aud Ha MOHO- U
JTUTHOPUTHOE CKpelIBaHue, CLIEIIJIEHHOE HacJeJ0BaHuE;
COCTAaBJISITh ~ CXEMBl ~ MOHOTHOPHMJIHOTO  CKpEIIMBaHUS IS
MpeACKa3aHus HaCJIeI0BaHUsI MPU3HAKOB Y OPTaHU3MOB

YMeHue BBINONHATH JIa0OpaTOpHbIE M MpaKTUYeCKHue paboThl,
coOnrofarh mpaBuia mpu padboTe ¢ y4eOHBIM U J1aOOpaTOPHBIM
o0opynoBaHuEM

YMeHHEe  KpUTHYECKH  OIICHMBaTb W HHTEPIPETUPOBATH
UHPOpPMAIIMIO  OMOJIOTMYECKOTO  COJACPIKaHUs,  BKIIFOYAIOIIYIO
NICEB/IOHAYYHbIC 3HAHUSA W3 pa3IuyHbiXx w#crouyHHkoB (CMU,
HAYYHO-TIONYJISIPHBIC MaTepHaJIbl); THYECKHUE ACIIEKTHI
COBPEMEHHBIX  HCCJICJOBAaHUH B  OHOJOTHH,  MEIWIIMHE,
OHMOTEXHOJIOTHHI

10

YMeHue co3mgaBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIC
cooOuieHuss, 0000mas  OuoMOrMYecKyr0  MHPOpPMALUI0 U3
HECKOJIbKUX HMCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh MOHSITUHHBIN
amnmapar OUOJIOTUU

11 KJIACC

Kon
NpoBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pPe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

CdopMHpOBaHHOCTH 3HAHUI O MECTE W POJU OMOJIOTHH B CHCTEME
HAyyHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAYYHOM KAapTUHBI MHUPAa M HAYYHOIO
MHUPOBO33PEHUS; O BKJIA/J€ POCCUNCKUX M 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHATIBHONH I'PaAaMOTHOCTH
4eJI0BEKA JJIS PELIEHUS )KU3HEHHBIX 3a/1a4

YMeHHne pacKpbiBaTh COJAEpXKAHUE OHOJIOTHYECKUX TEPMHUHOB U
MOHSTHI: BUJI, MOMYJNSLNS, TeHOPOH, SBOJIOLUS, ABIKYIINE CUIIBI




(akTopel)  JBOMIOLMH,  MPUCTIOCOOJIECHHOCTH  OPTaHU3MOB,
BUI000pa30BaHUE,  IKOJIOTMYECKHE  (AKTOPBI,  IKOCHUCTEMA,
OPOJYIEHThI, KOHCYMEHTBI,  PEAYyIEHTHb, I[ENU  IHUTAHUSA,
AKOJIOTHYECKas MUpaMuia, OrnoreoreHos, onochepa

YMenue uznaratb OMOJOTHUECKUE TEOPUH (IBOJIOIUOHHAS TEOPHUS
Y. J[lapBuHa, CHUHTETHYECKAass TEOpPUsl DSBOJIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTH  (3aponplmieBoro  cxoxactea K.M.  Boapa,
yepeJoBaHUs TJIaBHBIX HampaBieHUM W myTed sBomoruu A H.
CeseproBa, yuenus o 6uochepe B.U. BepHaackoro), onpenensitsh
IPAaHUIIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMam

YMeHue BiaJeTh METOJAMH HAyYHOTO IIO3HAHUS B OWMOJIOTHUH
(HaOnrofieHHe U OMMCAHHUE JKUBBIX CHCTEM, MPOLIECCOB U SBICHUIA;
OpraHu3alys W TMpPOBEACHHE OWOJIOTUYECKOTO HKCIIEPUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl; BBIBICHUE 3aBUCUMOCTH  MEXIY
UCCIIEAYyEMbIMU BEJIMYMHAMU, 00BsICHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX IIOHATHHW, TEOPUM U
3aKOHOB; YMEHHUE JIeJlaTh BBIBOJbI HAa OCHOBAaHUU TIOJYUYECHHBIX
pE3yIbTATOB)

YMeHue  BBIIETATH  CYHIECTBEHHBbIE  MPHU3HAKA  CTPOCHUS
OMOJIOrMYECKUX OOBEKTOB: BMJIOB, MONYJSALUN, HPOAYLEHTOB,
KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIICHO30B H  OKOCHCTEM;
0COOCHHOCTH  TIPOIIECCOB  HACIEACTBEHHOW  M3MEHUMBOCTH,
€CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPUCITOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS IKOJIOTMUECKHUX (PaKTOPOB HAa OpPraHHU3MBI,
MepeHoca BEIIeCTB W IOTOKa DJHEPrud B JKOCHUCTEMAX,
AHTPONIOTEHHBIX M3MEHEHHH B JKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe

VYmenune INPUMCHATL IIOJYUCHHBIC 3HAHUA  JIA 00BsACHEHUS
OMONOTMYECKUX  TPOLIECCOB W SIBIEHUM, AN NPUHATHS
MPaKTUYECKUX PEHIeHUWI B TOBCEAHEBHOM JKM3HU B LEJAX
oOecrieyeHuss 0E30MACHOCTH CBOETO 3/I0POBbSI U 3]I0POBbS
OKPYXKAIOIIMX JIOICH, COOTIOACHHSI HOPM TPaAaMOTHOTO TTOBEJICHUS B
OKPY’)KaIOIIeH MPUPOJHOU cpejie; MOHUMaHHWE HEOOXOIUMOCTH
WCIIOJIB30BAHUS  JIOCTHDKEHHH  COBPEMEHHOW  OWoJioTMH ISt
ParMoOHATBHOTO TIPUPOIOTIOTH30BAHUS

YMeHue pemarb  3NIEeMEHTapHble  OMOJOTHYECKHE  3aJaadu,
COCTaBJISITh CXEMBI TIEPEHOCA BEIISCTB M DHEPTHH B SKOCHUCTEMAax
(e muTaHus)

YMeHue BBINOMHATH J1a0OpaTopHble M MpPAaKTUYECKHe padoTHl,
coOmoiaTh TpaBuiIa MpU padoTe ¢ y4eOHBIM U Ja0OpaTOPHBIM
obopyoBaHuEM




YMeHue - KpUTHMYECKM  OLIEHHMBAThb UM HMHTEPIPETUPOBATH
uHpOpMALMI0  OMOJIOTUYECKOTO  COJACPIKaHUs,  BKIIOYAIOIIYIO
IICEBJOHAyYHble 3HAaHUSA W3 PANIUUHBIX ucTOoyHUKOB (CMU,
HAyYHO-TIOMYJISIPHBIE MaTepuaibl); paccMaTpuBaTh TIl00ajIbHBIE
HKOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUpPOBATH IO
OTHOUICHHIO K HUM COOCTBEHHYIO MO3UIIHIO

10

YMeHnue co3naBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIC
cooOmieHusi, 0000mass Ouonorudyeckyro  uHboOpmanuw  u3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh TOHSTHIHBIN
anmapar OMOJI0THA




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

buonorus kak Hayka

11

buonorus — Hayka o uBoil mpupoje. Ponp OGuonorun B popmupoBaHUN
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

1.2

MeTo/ 16l TO3HAHMS KUBOU HPUPOIbI (HAOIIOACHHE, SKCIICPUMEHT, OIKMCAHUE,
HM3MepeHue, KiacCH(pHUKaIUsA, MOJACIUPOBAHUE, CTATHCTHYECKas o0O0paboTKa
JTAHHBIX )

JKuBble cucTeMbl U UX OopraHnu3anus

2.1

JXusble cucreMbl (OMocucTeMBI) KaK IpeaMeT u3ydeHus ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

VYpoBHM OpraHuzaluy GMOCHCTEM: MOJIEKYJIAPHO-TEHETUYECKUM, KIETOYHbIH,
OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, YKOCUCTEMHBIH, OnOCepHBIi

XUMHYECKUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMUYECKUH COCTAB KIJIETKH. XHUMHYECKHE JJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTB. Boga u MuHepanbHble BemiecTBa. DyHKIMM BOABI U
MUHEpaJIbHBIX BEIIECTB B KieTKe. [loanepkanue ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u cTpoeHHne OelKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
HezameHnMble ¥ 3aMeHUMBbIE aMHUHOKUCIOTHI. AMHMHOKHMCIOTHBIN COCTaB.
YPOBHU CTPYKTYpHI OEITKOBON MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAs CTPYKTypa). XUMHUECKHEe cBOWCTBa OenkoB. buonornyeckue
GbyHKIIHN OEIKOB.

depMeHThI — Ouooruueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOcTpaTHas cnenuduuHocts. Kodepmentsl. Burtamunsl. Otnnyus
(epMEeHTOB OT HEOPraHMYECKUX KaTaJln3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuisl  (IVIIOKO3a, pubo3a U Je30KcHpubd03a),
aucaxapuabl (caxaposa, JIaKTo3a) W Tojucaxapubsl (Kpaxmal, TIHKOTEH,
nemnono3a). buonorudeckue GyHKIUU yrIeBOIOB.

Jlununael:  TpUTIUIEpUAbl, cTepounabl, (ochomunuasl. ['mapoduIbHO-
ruapodoOHbIe cBolicTBa. buonormdeckue ¢GyHkuum nunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCITKOB M JIUTIHIOB KaK HICTOYHUKOB SHEPTHH

3.4

Hyxneunosbie kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMepsI
HYKJIeMHOBBIX KucinoT. Ctpoenune u ¢pynkuuu IHK. Ctpoenue u ¢yHkumun
PHK. AT®: crpoenue u GpyHKIIMN

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpUL. Metoapl HU3YUCHUA KIICTOK




3.6

Krerka kak nenoctHas xuBas cucrema. O01ne npu3Haky KIETOK: 3aMKHYTast
HapyxHas memOpana, mosiekynbsl JIHK kak reHerudeckuii ammapar, cuctema
cuHTe3a Oerka

3.7

Tunsl KJIETOK: JSyKapuoTHYeCKass M Ipokapuoruuyeckas. (OcoOeHHOCTH
CTpOCHHUSI NpPOKApUOTHYECKOW KIeTkH. KiletouHas creHka OakTepuil.
CrpoeHue »3ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIMYHUS PACTUTEIIBHOM,
KUBOTHON ¥ TPUOHON KIICTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIUKC, MX
¢ynkun. [Inasmarnueckas memOpana, e€ coiictBa U pynkuuu. L{uromnasma
u e€ opranousipl. OnHOMEMOpaHHBIE OPTraHOU B! KIETKHU: SHAOIIa3MaTHIeCKast
cerb (OIIC), anmapar I'onmbaku, nm3ocoMsel. [1osyaBTOHOMHBIE OpraHOMIbI
KJIETKH: MUTOXOH/IPHH, TUIACTUIBL. [IporCXoKaeHre MUTOXOHAPUH 1 TUIACTH/L.
Buner mnactua. HememOpaHHBIE OpraHOMBI KIETKH: PUOOCOMBI, KJICTOUHBIH
LEHTP, PECHUYKH, KTyTHKHA. OYHKIINY OPraHOUIOB KIETKU. Brimtouenus

3.9

SAnpo — perynaropHbiii neHTp kieTtku. CTpoeHue spa: siiepHas 000J0uKa,
KapuoIUIa3Ma, XpPOMATHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpancnopT BEIECTB B KIIETKE

H(I/ISHGI[CHTCJ'IBHOCTB KIJIICTKH

4.1

OOMeH BelecTB, WIK MeTaboIM3M. AcCUMIIIALUS (IUIACTUYECKUIT OOMEH) U
JUCCUMWIALUS (SHEPTreTUYECKHE 0OMEH) — JIBE CTOPOHBI €MHOTO Tpoiiecca
Merabosm3ma. Tumpl oOMeHa BEHISCTB: aBTOTPO(MHBIA M TeTEPOTPOQHBIM.
Poib hepMeHTOB B OOMEHE BEIIECTB U NIPEBPAIICHIH YHEPTUU B KIIETKE

4.2

®orocunre3. CperoBass U TeMmHoBas (a3el (orocuHTeza. Peakuun
dbotocunTesa. DhdexkTUBHOCTH (PoTocHHTE3a. 3HaUYeHHe (HOTOCHHTE3a st
KU3HM Ha 3emuie. BnusHue ycnoBuil cpeiasl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolye Oakrepun. 3HaUYeHUE XEMOCUHTe3a s
KU3HU Ha 3emJie

4.3

OHepreTnyeckuii oOMeH B KjeTke. PacliernsieHue BeIIecTB, BBIJECIEHHE U
aKKyMYJIMPOBAaHUE SHEPIrUU B KIETKe. OTallbl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxkenue u ero Buabl. KucnopogHoe okuciaeHue, Wim KIETOUHOE
abIxaHue. DPPEeKTUBHOCTh YHEPreTUIECKOro 0OMeHa

4.4

Peakunu wmatpuunoro cuHTe3a. ['enermyeckas wuHpopmanus u JIHK.
Peanu3anus reneTndeckoil MHGOpPMAIUK B KIIETKe. | eHETHUeCKUid KOA U ero
cBoiictBa. TpaHckpunius — wmartpuunblii cuHTe3 PHK. Tpancmauma —
ouocunTe3 Oenka. KoaupoBanue aMuHOKHCIOT. Ponbs pubocom B OnocunTtese
Oenka

4.5

Hexnerounsle ¢popmbl xku3Hu — Bupychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS M SKU3HEIEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacteHMid, KMBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
BupycamMu. Bupyc ummyHozeduuura uyenoBeka (BUY) — Bo3Oyaurens




CIIN da. [TpodunakTuka pacpoCcTpaHeHUsI BUPYCHBIX 3a00JeBaHUMN

Pasmuokenue u HHIWUBUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

KreTounslii 1K, WM JKU3HEHHBIM LUK KiIeTku. WHTepdaza m MUTO3.
[Iporeccrl, mpoTekaromue B nHTepdasze. Perukarus — peakius MaTpuIHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HAOOp — KapHOTHIIL.
JIMmIouIHBIH M TaIUIOWJHBIA ~ XPOMOCOMHBIC HA0Opbhl.  XPOMAaTH/IBI.
[IuTosornyeckre OCHOBBI PA3MHOXKEHUS W HWHAWBHUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasniue Ha
pa3HbIX CTaAUSAX MUTO3a. buonornyeckuii CMbICII MUTO3a

5.2

@dopMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe u nosoBoe. Buasl 6ecnosnoro
Pa3MHOXKEHHUS: JEJIEHWE HaJBOE, MOYKOBAHME OJIHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE  Pa3MHOMKEHHE. UckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAUEHUE JUIsl CEJIEKLIUU

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOrO.

Meiio3. Craguu meiiosza. Ilponeccsl, mpoucxojsiue Ha CTaausX Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buosnornueckuii cMbicin u
3Ha4YECHHE Melo3a

5.4

I'ameTtorenes — mpouecc 00pa3oBaHMs IMOJOBBIX KIETOK Yy JKUBOTHBIX.
[losioBbIE 3Kenme3bl: CEMEHHHMKM W sMYHUKU. OOpa3oBaHUE U pPa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CHEepMaTo30M], SIIEKIeTKa) — CIepMaToOreHe3 u
ooreHe3. OcoOeHHOCTH CTpOeHMs SHIEKIETOK M CHEPMAaTO30HJIOB.
Omnonorsopenue. [TapreHorenes

5.5

WupuBuayansHoe  pa3BuTHEe  (OHTOreHe3). OMOpPHOHANbHOE  Ppa3BUTHE
(omOpuorene3). Ortambl SMOPUOHAIBHOTO PAa3BUTHS Yy  TMO3BOHOYHBIX
KUBOTHBIX: JApoOJeHMe, racTpyisuus, opraHoreHe3. IloctamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAIBHOTO pPa3BUTUA: TNPAMOE, HENpsIMoe
(MmunHOYHOE). BimsHuMe cpenpl Ha pa3BUTHE OPraHuU3MOB; (DaKTOPBI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pasButue pacreHnii. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHUE
CEMEHM, CTaJIMH Pa3BUTHUS

HaCJ'IC)ICTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer w 3amaum reHetuku. HMcropus pa3BuUTHS TeHETHMKH. Bxnan
POCCHUHCKHX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE T€HETHUKU. METO/1bl TeHETUKU
(ruOpUAOTOTUYECKHM, ITUTOTEHETUYECKHM, MOJICKYISIPHO-TEHETUUECKHIN).
OcHOBHbIE T€HETUYECKHE MOHATHUS. [ 'eHeTnueckasi CHMBOJIMKA, UCIIOIb3yeMast
B CXEMaX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH Hacje0BaHUS NMPU3HAKOB, YCTaHOBIEHHbIe . Menaenem.
MounorubpuaHoe ckpeuiBaHue. 3aKOH €AMHOOOpa3usi TMOPUIOB IEPBOTO
nokosieHus. [lpaBuwio nomMuHHMpOBaHMS. 3aKOH pacCIICIJICHUS MPU3HAKOB.
I'nnore3a uncroTs! ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JlurnOpunHoe  CKpeulMBaHHWE. 3aKOH  HE3aBHCHMOIO  HaclelIO0BaHHS




IIPHU3HAKOB. ]_[I/ITOFGHCTI/I‘-IGCKI/IG OCHOBBHI I[I/II‘I/I6pI/II[HOFO CKpCIIUMBaHMA.
AHamuzupyrolee  ckpeuiuBaHue.  lcmonbp3oBaHue — aHaIM3UPYIOLIETO
CKpEILMBAHUSA JUIsl OIPEEIIEHUs] TEHOTUIIa 0co0u

6.3

CueruieHHOe  HacieioBaHMe Tmpu3zHakoB. PabGora T. Moprana 1o
CLICTUICHHOMY HAaclIeJoBaHUIO0 TIeHoB. HapylieHue cuemieHuss I'€HOB B
pe3yabTaTe KpPOCCHUHIOBepa. XPOMOCOMHAs TEOPHUs HACJIEICTBEHHOCTH.
I'eneTnyeckue KapThl.

I'enernka mona. XpoMOCOMHOE OIpEAEICHUE 10ja. AyTOCOMBI U IIOJIOBBIC
XpomocoMsl. ['oMoraMeTHele U rereporamMeTHble opranu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIJICHHBIX C II0JIOM

6.4

H3meHunBOCTh. BUBI M3MEHYNBOCTHY: HEHACICACTBCHHAS 1 HACICACTBCHHAS.
Pons cpeapl B HEHACNICNCTBEHHOM W3MEHUMBOCTH. XapaKTEPHCTHKA
MOAUGUKAITMOHHOW W3MEHUYMBOCTH. BapwanmoHHBIA psa M BapuallMOHHAs
kpuBas. Hopma peakiuu mnpusHaka. KoJgudecTBEHHbIE W KadyeCTBEHHBIC
NMpU3HAKK © WX HopMa peaknuu. CBoiicTBa MOAM(PUKAITMOHHON
H3MCHYHUBOCTH

6.5

HacnencrBennas, WM TIe€HOTHIIMYECKas, H3MEHYMBOCTh. KoMOMHAaTHBHAas
M3MEHYMBOCTh. Mei03 W TIOJIOBOM TIIpollecC — OCHOBAa KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTallMOHHAs HM3MEHYMBOCTh. Kiaccudukanus MyTaiiuii:
FEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
MyrtareHsable (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIECICTBEHHOMN
n3menunBocty H.M. BaBuiosa

6.6

I'enernka denoseka. Kapuorun uyenoBexka. OCHOBHBIE METOABI T'E€HETHKHU
YeNI0BeKa: TEHEAIOTUYECKUH, OJIM3HEIOBBIH, LUTOT€HETUYECKUH,
OMOXUMHUYECKUN, MOJEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ieieHIe
reHOTHUIIA: ITOJTHOTCHOMHOC CCKBECHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YUCJIC
¢ nomoeto [11[P-ananuza. HacneactBennblie 3a00sieBaHus YeIOBEKA: TCHHBIC
0one3Hu, OOJNE3HM €  HACJIEACTBEHHOW  MPEApacioyioKEHHOCTHIO,
XpOMOCOMHBIe  Oone3Hu. ComaThyeckue W TeHepaTUBHbIE MYTalluu.
[Tpuniunsl 310poBOro oOpas3a JKWU3HH, AMArHOCTHKH, NPO(UIAKTUKH U
JICYEHHUS TEHETUYECKUX Oosie3Hel. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBaHUE. 3HAaUEHUE MEIULIMHCKON T'€HETUKH B IIPENOTBPALLEHUH U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHUN YelloBeKa

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekius Kak Hayka M IpOIECC. 3apOKJICHUE CENEKIMH M JOMECTHKAIUS.
Vuenne H.M. BaBwmioBa 0 T1eHTpax NPOUCXOXKICHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHUS TOMAIIHUX >KUBOTHBIX.
Copr, nopoza, mwramm

7.2

CoBpeMeHHbIE METO/bI CelIeKIMH. MaccoBbIi 1 MHIUBUYalbHBIH OTOOPHI B
CEJIEKIINN pAacTEHUN M KUBOTHBIX. OllEHKa KCcTepbepa. bin3kopoacTBeHHOE
CKpeuiBaHue — HHOpuAMHT. Yucras nuHus. CKpeluMBaHUe YUCTBIX JIMHHM.
I'etepo3uc, wunum rtuOpuaHas cuna. HepoacTBEeHHOE CKpelIMBaHUE —




ayropumuar. Otnanéunas rtuOpuamsamus U e€ ycnexu. VICKyCcCTBEHHBIH
MYTareHe3 M MOJIyYEHUE MOJUIUIONAOB. J[OCTHKEHHS CENEKLMU PACTCHUU,
KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHosnoruss kak orpaciib NPOU3BOJCTBA. ['€HHas HHXKEHEpHUs. DTarbl
coznanust pekomOunantHoi JIHK u Tpancrennsix opranuszmoB. Kiertounas
nHxeHepus. Kierounele KyJbTypbl. MHKpPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHUE BBICOKOIPOAYKTUBHBIX CENBCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE M dTHYeckue mpodnembl. [MO — reHeTudecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

DBOIOMOHHASA OUOJIOTUSI

11

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa 3BodIOUMH. [laneoHTONIOrMYEcKue: IOCIEIOBATEIBLHOCTD
IIOABJICHUS BUJIOB B NaJICOHTOJIOTMUECKOM JICTOIIUCH, TCPCXOAHBIC q)OpMBI.
buoreorpaduueckue: cxoacTtBo W paznuuue ¢ayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M Pa3IUuusi AMOPHOHOB pPa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHHMTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHaJIOTUYHbIe, PpyJUMEHTAapHbIE  OpraHbl, AaTaBU3Mbl.  MOJIEKYJISPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX MyTel y BCeX OPraHu3MOB

1.2

OpomonnonHass Tteopust Y. Jlapuna. IIpeanochliku  BO3HUKHOBEHMS
JapBUHU3MA. J[BHXKYIME CHJIBI HBOJIOLUM BUAOB MO JapBUHY (M30BITOUYHOE
pasMHOKEHHE  TpU  OTPAaHUYEHHOCTH  PECypcoB,  HeompeenéHHas
U3MEHYNBOCTb, 00pbOa 3a CyliecTBOBaHHE, €CTECTBEHHBII 0TOOD)

1.3

Cunrerndeckas Teopus sBomtonuu (CTD) M OCHOBHBIE €€ TOJOKEHUSI.
MuxkposBosmrorus. [Tomynsius Kak eIuHUIA BUAA U DBOTIOLUN

14

JBuxymue cuibl (pakTopbl) 3BOJIOLUUU BHIOB B mpupoje. MyTalmoHHbBIN
npouecc U KOMOWHATUBHAS U3MEHUYUBOCTh. [1oMysIsIIMOHHBIE BOJIHBI U Ipeid
reHoB. W3omsauus u wmurpauusa. EctecTBeHHBIH OTOOp — HampaBIsIOMIMI
daxrop 3BosoH. GOpMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3ynbTaT 3BodonMU. llpumepsl
npucnocoOIeHnit y opranu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun wu  BumooOpasoBanue. Kputepum Buma. OcHOBHblE  (HOPMBI
BH1000pa30BaHMs: Teorpauieckoe, SIKOJIOTUIECKOe

1.5

MaKpOBBOJ'IIOL[I/ISL (I)OpMBI OBOJOIHNHN: (1)I/IJ'ICTI/I‘-ICCK3.${, JAUBCPIrCHTHAA,
KOHBCPICHTHAA, IMapalJICIIbHAasd. H606paTI/IMOCTB 9BOJJIIOIIMHA




Bo3HUKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JlonayuHbple NpenCTaBICHUS O 3apOXACHUM >KU3HU. HayuHble rumnoresbl
BO3HHUKHOBEHHUS KM3HHM Ha 3emiie: abuoreHe3 M MaHcrepMmus. XUMHYECKas
HBOJIIOIUA. DKCIEPUMEHTAIBHOE MOJATBEPKACHUE XUMHYECKOW 3BOJIOLIMH.
HavanbHbie 3tamnbl 6uonorunueckoit spomtonuu. ['umoreza PHK-mupa. [Tepsoie
KIETKH W uX JBoaonusa. @OOpMHUpPOBAHME OCHOBHBIX TPYII KHUBBIX
OpraHu3MoOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3paMm u nepuogam. Karapxeil. Apxeiickas u
npoTtepo3oiickas 3pel. [laneosolickas spa u e€ mepHoabl: KeMOPUICKUH,
OPIOBUKCKHM, CHIIYPUHCKUH, IEBOHCKUW, KAMEHHOYTOJbHbBIA, IEPMCKHUA.
Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.
KaitHo3oiickas »3pa u €€ TmepuoAbl: IMAJCOrCHOBBbIN, HEOIE€HOBBI,
AHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIMMAaTa U TE€OJOTMYECKUX IPOLIECCOB.
OCHOBHBIE  3Tamlbl 3BOJIOLUMU  PACTUTEIBHOTO UM KUBOTHOTO  MUpA.
Apomopdo3bl y pacTeHUld U KUBOTHBIX. [losiBlIeHMe, paclBET U BHIMHpPAHUE
TPYIII )KUBBIX OPTAaHU3MOB

2.3

Cucrema OpraHu4YeCKOro MHpa KaK OTPaXCHHUC OSBOJIOLIUHU. OCHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIBI OPIraHN3MOB

2.4

OBoIOLMS YeloBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTue mpencraBieHui o
IPOMCXOXKAECHUHU YesloBeka. MeTosbl n3ydeHus: antponorenesa. Cxojacrsa u
pasnyus yenoBeka 1 )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YeTI0BEKa.
JBmwxymue cuibl ((hakTopbl) aHTpornioreHesa. HacnencreenHas n3aMEHUYHMBOCTD
U eCTeCTBeHHbIH 0TOOp. OO1IecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIHi
TPYyJa, MbIIIIJICHHE, peUb

2.5

OcHOBHBIE CTaAMM M BETBU JBOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensiid, Yenoek mnpsaMoxondmui, YenoBek HeaHaepranbCkuii, YemoBek
pa3yMHbIi. Haxo/lk1 HCKOMaeMbIX OCTAHKOB, BPEMsI CYILIECTBOBAHUS, O0JIACTh
pacrpocTpaHeHHs, 00bEM TOJIOBHOI'O MO3ra, 00pa3 KU3HHU, Opyaus

2.6

YenoBeueckue packl. OcCHOBHbIE  OONbIIME  pachl:  €BPONEOUIHAS
(eBpasmiickas), HeErpo-aBcTpaJiouJHas (dKBATOpUAIbHAsA), MOHTOJOUIHAS
(a3marcko-amepukaHckasi). YepTbl NPUCIOCOOIEHHOCTH TMpEACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYLIECTBOBAaHMS. ENMHCTBO YelOBEYECKHUX
pac. Kputuka pacuzma

OpranusMsl 1 OKpyXKarolias cpeaa

3.1

OKonorus Kak Hayka. 3aladd U pa3zeiibl SKOJOrMHU. MeTo/ bl HKOJIOTMYeCKUX
UCCIIeIOBaHUM.  DKojormueckoe  MupoBo33peHue. Cpeasl  oOuTaHUS
OpPraHU3MOB: BOJIHAA, HAa3eMHO-BO3/AYIIHAs, [IOYBEHHA,
BHYTPUOpPraHU3MEHHAs

3.2

Oxonorudeckue (akropel. Kiaccudukamuss skomornyeckux  (PakToOpoB:
abmoTtnyeckue, OMOTUYECKUE W aHTPOMOreHHbIe. [[eficTBHE SKOIOTHYECKHUX
(bakTOpOB Ha OPraHU3MBI




3.3

AbuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DoToneprnoausm.
[IpucnocoOnenuss OpraHu3sMoOB K JIEHCTBHIO aOMOTHYECKHX (DAaKTOPOB.
buosornueckue puTMsl

3.4

buotndeckue dakropbl. Buasl OMOTHUECKUX B3aMMOJCHCTBHI: KOHKYPEHIIHS,
XUIIHAYECTBO, MAPa3UTH3M, MYTyallM3M, KOMMEHCAIH3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAU3M, HeUTpanm3M. 3HaueHUE OHUOTHYECKUX
B3aUMOJICUCTBUM  JUISI  CYIIECTBOBAHUS  OpPraHW3MOB B  IPUPOIHBIX
coo011ecTBax

3.5

OKOJIOTUYECKHE XapaKTePUCTUKU nomyisiiuu. (OCHOBHBIE — I1OKa3aTeau
MONYJISILUN: YUCIIEHHOCTD, INIOTHOCTh, POXAAEMOCTb, CMEPTHOCTD, IIPUPOCT,
Murpanus. JJMHaMuKa YMCIEHHOCTHU MONYJISALUN U €€ PEeTyIsIus

COO6HI€CTB3 1 5KOJOTHYCCKUE CUCTCMBI

4.1

CooOmiectBo opranu3MoB — OuorieHo3. CTpykTypbl OWOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAsS, Tpoduyeckas (muiieBas). Buasl-momuHaHThl. CBS3M B
OHoLIEHO3€E

4.2

Dkonoruyeckue cuctembl (d9kocuctembl). llonstue 00 »sKkocucteme u
ouoreoreHo3e. DyHKIIMOHATBEHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeImIeCTB W TMOTOK SHEPruud B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcUCTeMBI. [IuiieBrie enu
u certu. OcCHOBHBIE IIOKa3aTeld »SKOCHUCTEMbI: Ouomacca, MPOTYKIUS.
DKOJIOTHYECKUE MUPAMUJIBI: MPOAYKIIMH, YUCICHHOCTH, OMomacchl. CBOMCTBA
HKOCHCTEM: YCTOMYMBOCTh, CAMOpPEryJiaLus, pasButue. Cykueccus

4.3

[TpupoaHble 3KOCHUCTEMBI. JDKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
WM IIUPOKOIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buomorndeckoe W XO3AHCTBEHHOE  3HAUYEHHUE  arpodKOCHUCTEM |
ypOO3KOCUCTEM.

buopaznoobpazue kak (akTtop ycToWumBOCTH »dKocucTteM. CoxpaHeHue
OHMOJOTHYECKOTr0 pa3Ho0Opasus Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U CTPyKTypa
o6uocdepsl. Kupoe BeriecTtBo U ero GpyHkiuu. OcodeHHOCTH OMoCchephl Kak
rI100anbHOM 3KOCcHCTEeMBI. J[MHaMUYecKkoe paBHOBeCcME U OOparTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JEMEHTOB
(yraepona, azota). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emsin. AHTPONOreHHbIE H3MEHEHUS B Ouocdepe.
['moGabHBIEC YKOJIOTHYECKUE TTPOOITEMBI.

OcHOBa palMOHAIBLHOTO YIPABJICHUS MPHUPOJHBIMH pecypcaMH U UX
ucnosnb3oBanue. JlocTkeHst OMOJI0THU U OXpaHa MPUPOIbI
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