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IMNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4yeOHOro IMpeameTa
«buosiorus» coctaBWIM: KOHIENTyajdbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6pasoBanus B Poccuiickoit dDepeparuu, a Takke IOJOXKEHUS O
cnernuduke 0Moyoruu, €€ 3HaYCHUH B TTO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYILIECTBOBAaHMS 4esoBedeckoro ooOimiectBa. COrjJacHO Ha3BAHHBIM IOJIOKEHHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKITUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Aa€T NpENCTaBICHUWE O LEeIsAX, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mpeamera «buosiorusi», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COJIEp’KaHHMe, €ro CTPYKTYpYy, pacOpeiesieHue Mo pa3feinaMm ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOro Marepuasna ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nporpaMmme mo OuoJIOTMM < TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbHOU
NEeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
INPUHIMI TPEEMCTBEHHOCTH B M3yYE€HHUHM OHOJIOTMM, OJjlaronapss 4eMy B HeW
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUIN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYXalolledl MPUPOIHON cpele.
[TosTOMYy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yIEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHWI B TOBCEIHEBHOM JKU3HU JJIsI PEUICHUS PUKIIAIHBIX 3a/]a4, B
TOM YHCIie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIOBEKa, MEJIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKHU
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1EJIeCO00pa3HOro0 TOBEACHUSA B OKpY)KAIOIIEW NPUPOTHOM cCpene, aHaau3a
BIIUSIHUSA XO3SUCTBEHHOW JACSATENBHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yuebHoro npeamera «buosorHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECICUeHUs
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyaJlbHBIX 3aau IIKOJIHHOTO0 OUOJIOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraer (opMUpoBaHHE Yy  OOyYarouIuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCSA MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYWTENIbHBIX TPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
YCJIOBUSL  JJiA: TIO3HAHUSI 3aKOHOB  JKMBOM  MpUPOABI, (HOPMUPOBAHUSA
(YyHKUIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO0 M Oe3omacHoro oodpasa
YKW3HU, YKOJOTHYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUSI K KUBOW MIPUPO/IC
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUA
oOyuaromuxcs. M3ydenune 6monmorun odecrnednBaeT yciaoBHs Uisl (hOPMUPOBAHHMS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX W  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OWOJOTHYECKUX 3HAHUHU C
MPEAICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY Jis ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHMoJOTHN.

OT60p coxaepkanus ydeOHOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOMTh 3HAHUS W YMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPYIXKAIOIIEeH MPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPAKTUYECKoM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi (pOpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHCHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3aIllUU
OMOJIOrMYecKOro 00pa3oBaHMUsL.
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CTpyKTypHUpOBaHUE COJACpKaHUA YYEOHOro MaTepwalia B TPOrpaMme IIo
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPUPOBI, O €€ YPOBHEBON OpraHU3alMK U
HBOJTIOIMHU. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOTro mpenmera «bromorns
BBIJICJICHBI CIICTYIONINE COJEpKaTeIbHbIC TUHNN: «bronorus kak Hayka. MeToapl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonornyeckas cucrema», «CucreMa M MHOTrooOpasue OpraHuYecKOro MHUpay,
«IBOIIONUS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJICHNE  OOyYAOMMMHCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra ¢ NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh ATH 3HAHUS I TPAMOTHBIX JIEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPHPOABI U PEIICHUS PA3INIHBIX KU3HEHHBIX MPOOJIEM.

JocTuxenue 1enu u3ydeHus ydeOHoro npeamera «buosorus» Ha 6a30BoM
ypOBHE 00ECTICUNBAETCS PEIICHUEM CIICTYIOINX 3aau:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOMIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CTIOCOOHOCTEW B MPOIECCE aHaIM3a JaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IISIIOB, WACH M TOIXOJ0B K W3YYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSACHSATH M OICHWBATH SBIICHUS OKPY’KAIOIIETO
MHUpa JKHBOW TPUPOJILI HA OCHOBAaHWW 3HAHWA W OMBITA, TOJYYCHHBIX IPHU
W3y4YEeHUH OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH M arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM YKUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTHYECKOH KYJIBTYPHI, I (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH ITOCJIEICTBUI CBOEH JESTEILHOCTH 110 OTHOLIEHUIO K OKPYXKAIOILEH cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME M COONIOJIEHHE MEpP MNPOQPUIAKTUKU
3a00JIeBaHUN.

B cucreme cpennero oobmiero oOpazoBanusi «buoiorus», mzydaemas Ha
0a30BOM ypOBHE, SIBJIIETCS 005A3aTEIbHBIM YUEOHBIM IIPEIMETOM.

Jlig u3ydyenust Onosiorny Ha 6a30BOM YpOBHE CPEHETO OOIIEero 00pa3oBaHus

otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 gac B Hegento).
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COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAHUS KUBOW TPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
u3MepeHue, Kiaccuukanusi, MOJEIUpPOBAHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX ).

JemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, [)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOJIOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIEHOTUYECKU ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU OpPTraHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpPaJIbHBIX BewlecTB B Kkietke. lloamepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
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YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornuyeckue
GyHKIIUU OCITKOB.

®epmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamMuHbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  JAe30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMM YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumm sunuaoB. CpaBHEHHE
YIJI€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIHNH.

[{utonorus — Hayka o Kierke. Kiietounas teopus — npuMep B3aUMOJAECUCTBHUS
uzen u (akToB B HAYYHOM MO3HAHUHU. MEeTO bl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOuMe MNPU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIIHLHOM, >XUBOTHOM H
IrpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraousibl kietku: JOIIC, ammapat [onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactud. Bunbl mnactun. HememOpaHHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue sijpa: sjuepHas 000souKa,
KapuoIuia3Ma, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. llnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.
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[unarpammer:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuupbl u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHne monexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKn», « Y TIeBOAbD, «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOMIO/ICHUH, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGopatropHas pabora Ne 1. «l3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
(epMEeHTOB (Ha MPUMEPE aMUIIa3bl UM KaTajasbl)».

JlaGopatopHas pabora Ne 2. «/3ydyeHue CTpPOCHHUSI KIJIETOK pPAaCTCHUH,
JKUBOTHBIX M OakTepuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIecTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKU OOMEH) U
JUCCUMMJISALIUS (PHEPreTUYECKUid OOMEH) — JB€ CTOPOHBI E€JUHOrO0 Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINEe OaKTepuu. 3HAUYECHUE XEMOCUHTE3a IS
YKU3HM Ha 3emie.

OHepreTudecknii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIIEICHHE U
aKKyMYJIMpPOBAaHME DSHEPrUM B KIETKE. JTambl 3SHEPreTUYEcKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOro OOMEHA.

Peaknmm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus renetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
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cBoiicTBa. Tpanckpunuua — Marpuusblii cuHTe3 PHK. Tpancnsauusa — OGuocunTes
Oenka. Otamnbl TpaHcisiuuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

HexneTtounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduiura yenoreka (BUY) — Bozoyautens CIIN/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nuTaHusy, «Meradonuzmy, «MUTOXOHAPUSDY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JJHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, « 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oaxkTepuodaray, «Pemnukarms JJTHK.

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruyeckue OCHOBBI Pa3MHOXKEHHSI U  WHIUBUAYAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

@DopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroioe U moJjioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOTMYECKUN CMBICT H
3Ha4YeHUE Meno3a.
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["ameTorenes — mporecc OOpa3oBaHUS TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOICHES.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarbl SMOPHOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisiiusi, opranorese3. IloctaomOpuoHanbHOE pazBuTHe. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HENpsaAMoe (IuYuHOYHOE). BiusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOJACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBOiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuit», «Jlenenue xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbd», «Knerouneii mukn», «Pemmkamus JTHK», «Mutos»,
«Menosy, «IIpsMoe u HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONMUTAOIIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpPOTNpEnapaThl «CriepMaTo301/1bl
MJICKOITUTAIOLIETOY, «SHIEeKIIeTKka MIeKonuTarmero», «Kapuokunes B kinerkax
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIuIMKauus «/leieHne KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENApaTax».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKH. Poibs nuTosioruu
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
YU4E€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (TMOPHUI0IOTHYECKUH,
IATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATUs. ['eHeTnuecKkas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CkKpenmBaHiue. 3akoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
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nokoneHusd. [IpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [lojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHHWe. 3aKOH  HE3aBUCUMOTO  HaclieOBaHUs
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupyomiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUTSI OTIpEICNIeHUsI TEHOTHUIA OCOOH.

CuernienHoe HacneioBaHue mpuszHakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacleOBaHUIO TeHOB. HapyllleHne CuerieHrns reHOB B pe3ysbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAcsieHUE Moyia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHsle W TreTeporaMeTHble oOpraHu3mel. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKK M HX
HopMa peakiuu. CBolicTBa MOANM(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTarmoHHast u3BMeHYMBOCTh. Kimaccudukarus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaliuidi. MyTareHHbie (paKkTOphI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HAC/IeACTBEHHOM n3menunBoctu H. M. BaBuiosa.

BuesnepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOAbl T€HETUKH
yeJIoBeKa: reHeaJIOTMYECKUM, OJTM3HEIIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHoOe ONPEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS dYeEJIOBEKA: T'C€HHBIC OOJIC3HHU,
OOJIE3HU C HACJEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comartnueckue u reHepaTthBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETUIECKUX
Oosie3Hel. MeauKko-reHeTHYeCKOoe KOHCYJIbTUPOBAaHHWE. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIeBaHNN YEIOBEKA.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.
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Tabmuumbr w  cxembl:  «MOHOTHOpPHIHOE  CKpEUIMBAaHWE U €T0
LHATOTE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS U €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelluBaHUE,
«llutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpelluMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€HETMYEeCKHEe KapThl pPACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMKa moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO € TmoioM», «KapHhOoTuIbl YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYHUBOCTHY», «MoaudukaloHHas W3MEHUYHUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa Tpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBaHue: MoJienu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«Hemonnoe nmomuHupoBaHue», «JlurubpumHoe ckpemmBanue», «llepexpéct
XpOMOCOMY», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTaruu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON».

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUTHOTO CKPEIIUBAHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas padota Ne 6. «M3yuenne MoaupuKaliMOHHON U3MEHYHBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALIMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MHKpOITperapaTax».

[Ipaktruueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranu3moB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOTo0Opas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
IOpOJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBbI U MHAMBUIYAbHBINA OTOOPHI B
CENEKIIMM PACTEHUNW U KUBOTHBIX. OILEHKa JKCTepbepa. bIuM3KopoacTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUH.
['ereposuc, wim rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otrnanéunas rtubpumm3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PpPACTEHUH, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorust Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranm3moB. Kierounas
nwxkeHepus. Kinetounsie KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUI.
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KJ'IOHI/IPOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpTraHu3MOB.

Dkoyoruueckue W dtuyeckue  npodsnemsl. MO —  reHeTuyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Baswios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabnuiel u cxeMbl: KapTta «lIeHTpbl NMPOMCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl JoMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenui, «Otnanéanas rudpuauzanus», «PadoTer akagemuka M. @. FiBaHoBay,
«Ilomumnongus», «OO0BEKTH OWoTexHONOTHNY, «KileTouHbIe KyIBTYpHI U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repOapuil «CenbCKOX035ICTBEHHBIE PACTEHUS.

JlabopaTopHbie U MpaKTHYECKHE PA0OThI:

Okckypcust «OCHOBHBIE METOJIBI M JOCTHKECHUS CEJIEKIIMU PACTCHUW U
JKMBOTHBIX (Ha CEJICKIIUOHHYIO CTaQHIIUIO, IJIEMEHHYO bepmy,
COPTOHUCIIBITATCNIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOUMOHHASE OMOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. DBOJIIOIIMOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HaYK.

CBumerenscTBa HBOMONUHU. [laeoHTOIOTHYECKHE: TIOCIIEIOBATEIHLHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJIOTHUYECKOM JIETOMHUCH, TNEPEXOJHbIE (DOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHBIC,
PYIMMEHTAapHBIC OpPTaHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH Yy BCex
OpraHU3MOB.

OomonmonHas teopust Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUS
napBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE MPU OTPAaHUYEHHOCTH PECYPCOB, HeompeaeaEHHas W3MEHYHBOCTD,
O00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).
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Cunrernueckas teopus 3Bosoruu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIONUK BUAOB B IpHpojae. MyTallmoOHHBINA
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsMOHHBIE BOJHBI U TP
reHOB. M30I1us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisomMi (HakTop SBOMIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodonuu. [Ipumepst
IIPUCHOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIHOATANTALIH.

Bun wu BugooOpazoBanue. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomoniust.  PopMbl  3BOTIOLMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOIMIOLHUN.

[IpoucxoxaeHne OT HEeCHEeUMANIN3NPOBAHHBIX MpenkoB. lIporpeccupyromas
crenuaiIn3anvsa. ATanTUBHAS paJnaLysl.

JemoHncTpanum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, O. I'ekkens, ®. Mroiutep, A. H. CeBepuios.

Tabnuup! U cxembl: «Pa3BuTHE OPraHUYEcKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pPaCcTCHUID,
«MHoroo6pasue  TOpOA  JKUBOTHBIXY, «llonynsaunm»,  «MyranuonHas
U3MEHYUBOCTH», «Apomopdo3b», «Waumoamantaumum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Boouuny, «Kapra-cxema wmapmpyra myremectBuas Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucrnocobieHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000pa30BaHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsiH, KosuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS BOJIIOIMNY, 0O0BEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpPMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojenb ammiukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, myTtanuu (OpMbI KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHblie ¥ NpakTHYeCKUE PadOThI:
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Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHUESCKOMY
KPUTEPHUIO.

JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMe U Pa3BUTHE KU3HU Ha 3emure.

JlonaydHble TpPEACTABICHUS O 3apOXKJICHHM XW3HU. HaydHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 M maHcnepMmus. XuUMHUYecKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHUE XUMHUECKOU 3BOIIOIMHY. HavanbHble 3Tanbl
ononornyeckor sBosmonuu. I'nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME INPOTOKJIETKU. IlepBble KIETKM M KX 3BOJIFOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hn Ha 3emuie 1o 3pam u nepuogaM. Karapxen. Apxeuckas u
npotepo3oiickast dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEMOPUUCKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas 9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJrouuH. OCHOBHBIE
CUCTEMATUYECKUE TPYMIbI OPraHU3MOB.

OBOIIOLMA YeJIOBEKAa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBiieHuit o
IIPOUCXOXKJIEHUN YesloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETIOBEKA.

JBwxymme  cuiabl  (paktopsl)  aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasmumi, YenmoBek HeaHIEepTAIbCKUM, UYenoBek
pa3yMHbIi. Haxoaku ucCKOMaeMbIX OCTaTKOB, BpeMsi CYIECTBOBAHMS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHs.

Uenoseueckne packl. OcCHOBHBIE  OOJBINHE  pachkl:  €BPOMEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioMjHas  (PKBAaTOpUaJbHAas),  MOHTOJOWAHAsS
(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJIEHHOCTH  TMPEACTABUTENEH
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YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHne CoJIHEUHOM cucteMbl», «Pa3BuTtue
opraHudeckoro Mupa», «PacturenpHas kieTka», <«OKUBOTHas  KIIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHasi CHUCTeMa OPraHUYECKOTO MUY,
«CpaBHEHME AHATOMUYECKHX YEPT CTPOCHHS YEIOBEKAa W YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMAJCOHTOJOTHYECKHMX  HAXOIOK  TPEAKOB
COBPEMEHHOI'0 4eJIoBEKa», «/IpeBHeimme ironaw», «/pesBHue moam», «llepbie
COBPEMEHHBIE JTI0N», «HenoBedecKue pacs».

O6opynoBanue:  Mymsiku — «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJICTIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouieKuus «DopMel
COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PACTEHHUH U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcusl «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3ajaui U pa3/iesibl SKOJIOTMU. MeToAbl 3KOJOTUYECKHUX
UCCJIETOBAHNM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOreHHble. JIeHCTBUE HKOIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEPaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMBL.

buotnyeckue  dakrtopel.  Bumsl = OMOTMYECKMX ~ B3aUMOJICUCTBUIL:
KOHKYPEHLHUSI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBApTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
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HEUTpau3M. 3HAUY€HHE OWMOTHUYECKUMX B3aWUMOJECHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKU mnonysiiuu. (OCHOBHBIE TMOKa3aTeau
MOMYJSAIMHA: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTH, MPUPOCT,
Murpanwus. J[MHaMuKa 9UCICHHOCTH TOIYJISIIINHN B €€ PETYIIAIH.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupbl u cxemsl: kapta «I[Ipupogusie 30HbI 3emimn», «Cpeabl oOUTaHUS
opranu3MoBy, «®Dotonepuoauzm», «llomymsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISAnA UHPY30puu-TyPenbkny», «lnuieBpie menm.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruyeckrue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumenas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okoyoruyeckne cucrembl (dkocucteMbl). [lonstne 00 »skocucremMe W
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIECHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luieBbie 1eMU U CETH.
OcCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOWYHBOCTD, CAMOpPETYIIsLMsI, pazButue. CyKieccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMAa XBOWHOTO
VI IIAPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['panuiibl, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMoOchepbl Kak
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rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE U OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOr€OXMMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoeuecTBO B Onochepe 3emiau. AHTpoOIIOreHHbIE M3MEHEHHsI B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocymecTBoBanue IIPUPOIBI " YeJI0BEYECTBA. CoxpaHneHue
Oropa3zHoo0Opasus Kak OCHOBa yCcTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VIOPABJICHHUS MNPUPOJHBIMU pPECypcaMHM M HX HCHOJIb30BaHue. JlocTmxeHus
OHOJIOTMU U OXpaHa HPUPOJIBI.

JlemoncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobOmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAsT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro jeca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTCHHBIC  BO3JCWCTBUSA Ha NpuUpoay», «BaxHelmme HUCTOYHUKU
3arpsiI3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIass cocTaBisIOIIAs
onochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil 3pdexT», «PakTopbl
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJeNb-alnmuivKanus « TunuuHble OHOILIEHO3bD», TepOapuid
«PacTtutenbHble co00IIeCTBaY, KoJUIeKIUU «buonenos», « Bpenurenn BaxxHeUIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
YKUBOTHBIX, MPUHALJIEKANIUE K PA3HBIM 3KOJOTMYECKHM TpyNlaM OJHOI0 BHUAA,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTEHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
BHOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ylbTaTam
OCBOCHMSI  OOy4YarOIIMMHUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyuMe MOTHUBAllMM K OOydeHHIo OuoJoruu,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OHOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBAThCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «bruonorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJICHUIO,
B3aMMHOT'O YBA)XKCHUS, OCEPEKHOrO OTHOUICHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO
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OMbITA U OMbITA AEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCJIE B YACTH:
1) rpa:kaaHCKOro BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIpPEACNATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TIO03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7ady, YBaXXUTEIBHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpaXkIaHCKOU UJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IMEpe]l
PonuHol, ropmoctm 3a cBOM Kpal, CBOK PoauwHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM MPUPOJIBI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYECHHS OWOJIOTMM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
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OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW >KM3HM B COOTBETCTBHH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQ)XEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peaju3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWJI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTHYeCKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYKAIOIIEU CPELBI;
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OCO3HaHHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MpPU HU3YYECHUU OHOJIOTHH
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONIOIb30BaHUEM  (COONIO/ICHHE  MpaBWI  TOBEACHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAaxX, OXpPaHy BHUJIOB,
IKOCUCTEM, Orochephl);

aKTUBHOE HENpUsITHE JEHUCTBUN, MPUHOCALUIUX Bpel  OKpYKarolieH
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUNA U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTUIO B MIPAKTUUECKOMN ESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YHUTATEJIBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHenuPuKu OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poJiu B
(GbOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYXKarolleM MHpE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHuss Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
MIPU U3YYEHUU OUOJIOTUH;
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NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U NPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIC 3aKJIIOUEHHS HA OCHOBE Hay4HbIX (AKTOB HU
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYyuMMble JJIsI (OPMUPOBAHHUS MHUPOBO33PEHHS OOYYAIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC MOHSATHUS, OTpa)Karouue
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccienoBaHue,  HaONMOJeHWe, H3MEpPeHHe, OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalIbHbIC Y4eOHbIC JEUCTBUS (MTO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYYalollUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYSCKUE 3HAHUS W  YHUBEPCAIbHbIE Y4eOHbIC JCHCTBHS B
IT03HABATEJIbHOU U COLMAIBHON IIPAKTHUKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTPaMMbl CpPEIHEr0 OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBepPCAJIbHBIMH YueOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrnyeckue AecTBHUSA:

CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpOBaTh  MpoOseMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

HCIMOJIb30BaTh IIPM OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHEeHMS, KiIIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
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OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSTUSAMH );

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MApaMeTPbl U KPUTEPUU HX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TOHITUS Ui 00bACHEHUs (PAaKTOB U SIBJICHUI
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pacCyXKIeHUsl (MUHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS,

PUMEHSTH CXEMHO-MO/ICJIbHBIE cpencTtBa Uil IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJOTMUYECKHX OOBEKTaX, a
TAaK)K€  NPOTUBOPEUMI  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
L[EJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM JAEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHSIX PEAITBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIEM.

2) 0a30BbI€E HCCJIEI0BATEIbLCKHE AeHCTBUA:

BJIa/I€Th HaBbIKaMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOA0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUIBl JACSATEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh AapryMEHTHI IS JI0Ka3aTeJIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh apaMETPbl U KPUTEPUU PELLICHHUS;
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aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHUS 3aJayd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEESITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIararb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALUK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJOBAapAX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
UHGOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(GOopMyIMpPOBATH 3alPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMalUKU, HEOOXOAUMOM 71l BBIIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJBTYpy AaKTUBHOT'O MCITOJIb30BAHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  IPEICTaBICHHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCcTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMalUME: MNPUMEHATH XUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJibl, ab0peBuaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3allUThl  MH)OpManuw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBJ1ajeHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) oomenne:

OCYILIECTBISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
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BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MpeIaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIMKN IPYTrUX YYaCTHHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CHOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOppEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTh:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA NP PEIICHUN Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YJI€Ha KOJUIEKTHBA,;

OpPUHUMATh 1[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMH Y4YaCTHUKOB, OOCYXJaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KAue€CTBO CBOEr0 BKJIAJa W KaXJOr0 YyYaCTHUKA KOMAaH]bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh HJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MPOOJEM M UX
pEIIeHHS B )KU3HEHHBIX U yU€OHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;
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CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pEIIeHUS MpodsiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpATh pAMKH Y4EOHOI0 MPEAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BBHIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CH0cOOCTBOBAaTh (POPMHUPOBAHUIO UM NPOSBICHUIO IIUPOKOH SPYAULMH B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJETh  HABBIKAMHM  IO3HABATENbHOM  pedJeKCMH KaK  OCO3HAHUs
COBEPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTATOB M
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM JJIsl OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETh OLEHWBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTHl JPYIMX IIpU AaHAJIU3E pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0sl U IPYTrUX:

NPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpU aHAJIM3€ pe3yIbTaToOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU JPYTOro YeJOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mnporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI ACHCTBUIA MO OCBOCHMIO, HHTEPIPETAINH U
npeoOpa30BaHUI0 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jIMYHbIX YYEOHBIX CHUTYallUsX, & TAKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouonorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl PEICTaBICHbI IO TOJaM 00yUYEeHHUS.
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[IpenmeTHBIE pE3yNbTaThl OCBOECHHS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJIEpKAHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M MpEeBpallCHUE
DHEPrUMn), TOMEOCTa3 (CaMOperyssiluus), ypOBHEBAasI OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE u3JlaraTh OHOJIOTMYECKHE TEeopuu (KIJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosioruu), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
IIPOUCXOXKJICHNS KyJIbTYpHbIX pactennii H. M. BaBwiosa), onpenenars rpaHULbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aius U MNpPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJIBW)KEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYyYEHHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAyYHBIX NOHSTHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IJIACTUYECKOr0 W SHEPreTMYecKkoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATh MOJIyYE€HHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C 1IeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBS
OKpPYXAaIOIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JAOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PALMOHAIBLHOTO
IPUPOAOIIOIb30BAHNS;
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YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIUBaHUS JUIsl MpelIcKa3aHus Haclel0OBaHUs MPU3HAKOB Y
OpTraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThI, COOMHOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCcOBOW MH(GOpPMAIIMU, HAYIHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUII B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOILIECHMUS,
00061m1as 6uosiornyeckyro UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS y4ueOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHWS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3aj1ay;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
BU/JI, IONYJISALNS, T€HO(OHA, 3BOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
MPUCTIOCOOIEHHOCTh OPTaHW3MOB, BHII000pa30BaHME, JKOJOTHUYECKHE (DAKTOPHI,
HKOCHCTEMA,  MPOAYLEHTbI, KOHCYMEHTBI, PpEIYyLEHTbl, LeNu [HUTaHus,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHEe TEOpHH (SBONIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HampaBiIeHUU U
nyTteit spomoruu A. H. Ceeproa, yuenuss o o6uocepe B. 1. Bepnaackoro),
OTIPEJIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHWS B OMOJIOTUH: HAOIIOICHUE U
OTMMCaHUE >KUBBIX CHCTEM, TPOIIECCOB W SBIICHWH, OpraHU3allvs U TMPOBEICHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAayYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yJIbTaTOB;
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YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOJIIOTUYECKUX
OOBEKTOB: BUJOB, TMONYJALHUA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO0Opa30BaHUSs, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DSHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJyUYCHHbIC 3HAHUS i1 OOBSICHEHUS OMOJIIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C LeNplo obOecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOJII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOAHON cpee, MOHMMaHue HEOOXOIMMOCTH MCIHOJb30BaHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0I0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/1ayd, COCTABJIATh CXEMBbI
NEpEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH TUTaHMUS);

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIE M MpakTUYecKue paboThl, COOJI0AThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  IJ00aJIbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLICHUS,
000011ass 6MOJIOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m KoHnTpoJubHbie
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThbI
1 buomorus kak Hayka 2 bubmorexa LOK
K https://m.edsoo.ru/7f41c292
bubnnoreka IIOK
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XHUMHYECKHI COCTaB U CTPOEHUE KIIETKHA 8 1 Bubmuoreia IIOK
p https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 XK 1
HSHCACATCIILHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 bu6nuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M UBMEHUUBOCTH 2 1 but6mmoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
8 P 1
C3CPBHOC BPeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
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11 KJIACC
KoanuecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (UU(pPOBbHIE)
Ne i/t KoHTpoJibHbIe
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTbI
bubmuoreka [JOK
1 D §) 9 1
BOTIOIMOHHA DHOJOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 bubmmorexa [IOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opra"ousmel U OK aroIas cpena 5 bubmmorexa [IOK
p Py Aol peat https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 Coo00 9 1
000IIIeCTBA U SKOJIOTMYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
uu@poBbIe
Ne i/ Tema ypoka KoHTpoJbHbIe op
Bcero oOpa3oBaTejibHbIE
padoThI
pecypcsl
bubmuoreka [JOK
1 buosorus B cucreme Hayk https://m.edsoo0.ru/863e6122
https://m.edso00.ru/863e632a
Metoabl TO3HAHUS )KUBOW MTPUPOJIBI.

) ITpakTruyeckas padora «lcnoab3oBaHue bu6nuorexa [IOK
pa3sIUYHBIX METOAOB IIPYU U3YyUYECHUU https://m.edsoo.ru/863e6122
OMOJIOrMYECKUX OOBEKTOB

3 buonorunueckue cucremsl, NpoOLECCHl U UX bubnuotexa [JOK
H3Yy4YCHHE https://m.edso0.ru/863e6564

4 XuMHYeCKui cocTaB KieTku. Boja u bu6mmorexa [IOK
MHUHEpAJIBHEIE COIN https://m.edsoo.ru/863e674e

bubmuoreka [JOK

5 benku. CoctaB u cTpoeHue 0eaKoB

P https://m.edsoo.ru/8636b72
®epMeHThl — OHOJIOTHYECKHE
KatanuzaTophbl. JlabopaTtopHast pabota
6 «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH bubmorexa HOK
i hitps://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasas3bl)»
7 VraeBonnl. JIunuabl but6mmoreka [JOK
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https://m.eds00.ru/863e6870

cunresa. TpaHcsuus — OnocunTes3 Oenka

bubmuoreka [JOK
8 Hyxkneunosbie kucinorsl. ATD
y https://m.edsoo.ru/863e6d5Sc
9 HcTopust u MeToabl U3y4eHUS KIETKU. bubmmoreka [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 KneTka kak 1ieinoctHas )KuBasi cucTemMa
CtpoeHure 3yKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota «3ydenue
. bubmuoreka [JOK
CTPOCHHMS KJIIETOK PACTCHUH, )KUBOTHBIX,
11 OG0B 1 6AKTEDIi O MIKDOCKOLOM Ha https://m.eds00.ru/863e6ff0
p p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITperapaTax u ux
OTIHCaHUE
2 KonrtponsHas pabota no reme bub6nuorexa [IOK
«XUMHUYECKUNA COCTAB U CTPOCHUE KIIETKU» https://m.edsoo.ru/863e766¢
bu6nmoreka [JOK
13 OOMeH BelecTB WU METa00IU3M
a https://m.edsoo.ru/863e7c98
14 ®doTtocuHTe3. XEMOCHUHTE3. bu6mmoreka [JOK
DHepreTudeckuii oOMeH. https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
kieTkd. Mutos. JlabopaTopHas pabora
15 «HabmroieHne MUTO3a B KJIETKAaX KOHYMKA bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MHUKpOTIpernaparax»»
16 buocunres 6enka. Peakuust MaTpuaHOTO bubnuorexa [JOK

https://m.edsoo.ru/863e796¢e
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17 KouTtposnbHas pabora mo teme bubnmoreka [JOK
«Ku3HeneaTeIbHOCTD KIETKI) https://m.edso00.ru/863e796¢e
bu6mmoreka [JOK
18 Hexnerounsie Gopmbl )KU3HU — BUPYCHI hitps-//m.cdsoo.ru/863¢7540
bubmuoreka [JOK
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
)1 OmnogotBopenue. JlaboparopHas pabota bubnmnoreka [JOK
«M3ydyeHne CTpOCHUS MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOTIpErapaTax»
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [TOK
https://m.edso00.ru/863e8436
['eneTnka — Hayka 0 HaCJlI€ICTBEHHOCTH U
3 M3MEHYMBOCTH. 3aKOHOMEPHOCTH bubnmnoreka [JOK
HacJIeOBAHUs NIPU3HAKOB. https://m.edso00.ru/863e86{2
MonHoruOpuaHOE CKpeIMBaHHE.
24 JurubpuiHoe cKpeuBanyue. 3aKoH bubnnorexa [JOK
HE3aBUCUMOI'0 HACJIENOBAaHUA IIPU3HAKOB https://m.edsoo.ru/863e8878
25 CuenieHHOE Hacle/I0BaHHUE MPU3HAKOB. bubmmorera [TOK
https://m.edsoo.ru/863e89a4
26 I'eneruka nona. HacnenoBanrne Npu3HAaKoB, bu6mmorexa [JOK
CLICIUIEHHBIX C IIOJIOM. https://m.edsoo.ru/863e8c60
27 Kontponbhas pabota mo teme bubmuorexa [JOK
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«HacnencTBeHHOCTh OPraHU3MOBY https://m.edsoo.ru/863e8c60
73 H3menunBocth. HenacneacrBenHas | bubmuoteka [JOK
U3MEHYUBOCTb. https://m.edsoo.ru/863e8efe
Jlaboparopnas pabota. U3ydyenue
79 MOAM(GUKAITMOHHOW U3MEHYHBOCTH, 1 bu6mmoreka [JOK
IIOCTPOECHUE BAPUALIMOHHOIO PAA U https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBOM»
30 Hacnencrsennas n3MeHYUBOCTE. 1 Etlf:::l;;f;sigs/lé 6368478
31 I'eneTuka yenoBeka 1
bu6mmorexa [IOK
32 (Ceneiint Kak Hayka i mporece ! https://m.edso:)_.[ru/863e92l4
13 MeToabI U IOCTHKEHUS CEJIEKITHN | bu6mmorexa [IOK
pacTEHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHoOrNs Kak oTpacib NPOU3BOJICTBA 1 bubmmorexa [TOK
https://m.edso0.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka KOHTpO.IbHbIE uudposbie
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypent
1 DBOJIOIUS ¥ METOJIBI €€ N3YUCHHSI 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBicHui 00 1 bubnnoreka [JOK
HBOJIOIIAN https://m.edso00.ru/863e9570
bu6mmoreka [JOK
3 Mukpossomows ! https://m.edsoo.ru/863e9cle
[Tomymsmus Kak dIeMeHTapHasi €IUHUIA
4 BUJA ¥ dBoMrOIMH. JlabopaTropHas paboTa 1 bubnmnoreka [JOK
«CpaBHEHUE BUJIOB 110 MOPHOIOTUYECKOMY https://m.edso0o.ru/863e99c6
KPUTEPHION
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE | bubnnorexa [JOK
(akTOpHl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 hitps-//m.edsoo.ru/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora ] bubnuotexa [JOK
«Ornurcanue IprucrnocoOICHHOCTH https://m.edsoo.ru/863e9fde
opranmu3ma u €€ OTHOCHUTEIHLHOTO
XapakTepay
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8 Hamnpanenus u myt Makpo3BOJIIOLIMHI Bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOLNN
10 WcTopus xu3Hu Ha 3emiie U METOAbI €€
M3y4YCHUS
1 I'unoTe3bl NPOUCXOXKACHUS KU3HUA HA bubnnoreka [JOK
3emie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo spam 1
12 nepuojiaM. OCHOBHBIE ATAIlbl IBOIIOLINHI bubmorexa LHOK
https://m.edsoo.ru/863eabbe
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 KonTponbHas pabota no teme bu6nuorexa [IOK
«DBOIIOLIMOHHAS OMOJIOTHSIY https://m.edsoo.ru/863ea8bc
14 CoBpeMeHHast cucTeMa OpraHM4eckoro bubnunoreka [JOK
Mupa https://m.edsoo.ru/863ea48¢e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTreHe3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyue cuibl ((akTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINN DBOIIOLNA YEJIOBEKA
13 UYenoBeueckue packl ¥ MPUPOIHbIE bubnmoreka [JOK
aJiarTanyy 4eJI0BEKa https://m.edsoo.ru/863eaca2
KonTponbHas pabota mo Teme
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emie»
20 DKOJIOTHs KaK HayKa




21
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Cpenpl OOUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

(hakTophI https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
pabora «Mopdosioruueckne 0COOCHHOCTH
22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUY. Bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
Jlaboparopuas pabota «BiusHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuoreka [JOK
23 brotieciue gairopot https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyisiiuu. [Ipaktuyeckas padora Ne 2
«IToxcu€r MIOTHOCTH MOMYJISALMMN Pa3HbIX
BUJIOB PACTCHHID
bu6mmorexa [IOK
25 Coob1ecTBa OpraHu3MoB — OHOIIEHO3 hitps-//m.cdsoo.rw/863ebd6a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [TOK
https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 Dkonorunueckue nupamuabl. CBoiicTBa bubmmorera [TOK
https://m.edsoo.ru/863ebSfa
skocucreM. Cykieccus
)% [TpupoaHbIE 3KOCHCTEMBI. AHTPOTIOTEHHBIC
9KOCHCTEMBI
79 buocdepa — rimobanbHas sKocucTEMa
3emuu.
30 KonrponsHas pabora no reme bubnuoreka [IOK

«COO6H.IGCTBa 1 3KOJOTUYCCKUEC CUCTEMBI»

https://m.edsoo.ru/863ebb5e
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31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBO B Ouocdepe 3emin 1

13 CocyniecTBoBaHHE IPUPOIBI U 1 bubmmoreka [IOK
YEeJI0OBEUYECTBA https://m.edsoo.ru/863ebale

34 PezepHblil ypok. O6001I€HHE TEMBI 1
«Coo0mIecTBa 1 9KOJIOTUIECKUE CHCTEMBI)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koa nposepsiemoro
pe3yabTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CchopMHPOBAaHHOCTH 3HAHUW O MECTE M PO OMOJIOTUH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBCHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAYYHOUH KapTHHBI MUPa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHICKUX
U 3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (HYHKIMOHAIBEHON

I'paMOTHOCTH YCJIOBCKA JJIs1 PCIICHHA ) KU3HCHHBIX 3aaa4

YMeHHne pacKpbIBaTh COJEpKaHWE OWOIOTUYECKUX TEPMHUHOB M IOHSTHH:
JKU3Hb, KJIETKa, OpraHu3M; MeTa0onu3M (O0OMEH BeUIeCTB W MpeBpalleHUe
SHEpPruM), roMeocTa3 (CaMOperysius), YpPOBHEBas OpPraHHU3aIUs KUBBIX
CUCTEM,  CaMOBOCIpPOM3BEACHHE  (PENpOdyKIHs),  HACIEICTBEHHOCTb,

HN3MCHYUBOCTb, POCT U pa3BUTUC

YMenne wu3narath OHOJIOTHYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAs,
myTtaunoHHas), 3akoHsl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus (0 IeHTpax MHOro00pa3us U MPOUCXOKICHUS KyJIbTYPHBIX PACTCHHIMA
H.1. BaBwioBa), ompenensiTb TIpaHULbl HUX TNPUMEHUMOCTH K KHUBBIM

CHUCTEMaM

YMeHue BiIaieTb METOJIJaMU HAYYHOTO TI0O3HAHUS B OMOJoTu (HaOMI0ACHUE U
OTNHMCAaHUE JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHHWI; OpraHu3alus Hu
mpoBeJcHNEe OWOJIOTMYECKOTO DJKCIEPUMEHTA, BBIIBMKEHHE THUIOTE3BI;
BBISIBJICHHE 3aBUCUMOCTH MEX]y UCCIETyeMbIMU BETMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTaTOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUN U

3aKOHOB; YMCHUE A€JIaTh BbIBOJbI HA OCHOBAHWUH ITOJTYUCHHBIX pGS}’J'II)TaTOB)

YMeHMe BBIIEIATh CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
9YKApHOT, OAHOKJIETOUHBIX M MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH
nporeccoB OOMEHa BEIIECTB U MPEBpallleHHs] HHEPTUHM B  KIIETKE,
(doTocHHTE3a, IIACTUYECKOTO U 3HEPreTMYecKoro oOMEHa, XEMOCHHTE3a,
MHTO33, Me€WO03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAIBHOTO

pa3BUTHSL OpraHnU3Ma (OHTOTEHE3)

YMeHne MNPUMCHATH IMOJYYCHHBIC 3HAHHUA IJIA 00BSICHEHUS OMOJOTMUECKUX

nponeccos U HBHCHHﬁ, AL TMIPUHATUSA ~ TPAKTUYCCKUX peHleHI/Iﬁ B
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MMOBCETHEBHOM JKU3HU B IEIAX 00ecreueHrsi 0€30IaCHOCTH CBOETO 37I0POBbS
U 370pOBbS OKPYXAIOIIUX JIOJICH, COOJIOJCHUS HOPM TI'PaMOTHOIO
MOBEJICHUS B OKPY>KAIOIIEH MPHUPOIHOMN Ccpejie; TOHUMaHue HEO0OXOIUMOCTH
WCIIOJIb30BaHUS TIOCTH)KEHUN COBPEMEHHOUN OMOJIOTHH U OMOTEXHOJIOTHH st

paruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

YMenue pemiath 3JJICMCHTAPHBIC TI'CHCTUYCCKHUE 3aJa4u Ha MOHO- U
I[I/IFI/I6pI/I,I[HO€ CKpC€IIMBAHUEC, CUCINNICHHOC HACJICAOBAaHUEC, COCTABIIATE CXEMBIL
MOHOFI/I6pI/II[HOl"O CKpC€UIMBaHUA JIA npeacKasaHus HacJIeJ0BaHUsA

IIPU3HAKOB Yy OPraHU3MOB

YMeHue BBINOIHATH JIAOOpaTOpHbIE M IpPAaKTHUYECKUE paldoThl, COOIIIOAATH

npaBuia mpu padoTe ¢ y4eOHBIM U J1a00paTOpHBIM 000PYJOBAHUEM

10

11 KUIACC

Kon nposepsiemoro
pe3yJbTarTa

YMeHHe KpPUTHYECKH OLEHHBATh M HWHTEPHPETHPOBATH HH(DOPMAIIIO
OMOJIOTMYECKOTr0 COJAEpkKaHMs, BKIIOYAIOLIYI0 IICEBJAOHAy4YHbIE 3HAHUS W3
pa3auuHblX  ucTouHMKOB (CMUM, Hay4YHO-NOMYNSpHBIE MaTepUabl);
ATUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHUOJNOTMH, METUIMHE,

OMOTEXHOJIOTHH
YMeHue co37aBaTh COOCTBEHHBIC IHMCBMEHHBIE W YCTHBIC COOOIICHUS,
0000mas OHONOTHYECKYI0 HWH(POPMAIMI0 W3 HECKOJIbKUX HMCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

CdopMHUpPOBAaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOH €CTeCTBEHHO-
Hay4YHOW KapTHUHBI MUpPa U Hay4YHOTO MHUPOBO33PEHMS; O BKJIAJIE POCCUMCKUX
U 3apyOeXHBIX Y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTMU; (YHKIIMOHAIBHON

TpPaMOTHOCTH YCJIOBCKA AJIA PCUHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OMOIOTMYECKUX TEPMHUHOB U TOHSATHM:
BUJ, NOMYyJALUS, TE€HOPOHJ, OHBOJIOLHUSA, IBUXKYIIME CHIbI ((paKkTophl)
IBOJIIOLINN, IpUCIOCOOTIEHHOCTh OpraHU3MOB, BU1000pa3oBaHue,
HKOJIOTHYECKUE  (AKTOPBl, HKOCHUCTEMAa, MPOAYLEHTbI, KOHCYMEHTHI,
penyLeHThl, LEeNu NUTaHWs, SKOJOTMYecKas NupaMuja, OHOTreoleHOo3,

ouocdepa
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YMmenue wuznaraTb OHONOTMYECKHE TeopuH (IBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapiieBoro cxojacra K.M. bapa, uepeioBaHus Ii1aBHbIX HallpaBJIEHUN U
nyreit apomtoruu A H. CeBeprioBa, yuenust o 6uocdepe B.I. Bepnajackoro),

OIpeACIIATh I'PaHUIbI UX IPUMCHHUMOCTHU K )KMBBIM CUCTEMaM

YMenue BJIAACTb MCTOAAMU HAYYHOTO ITO3HAHHUA B Onoorun (Ha6HIOl[€HI/Ie u
OIMHMCAHUE JKHUBBIX CHCTEM, IIPOLECCOB U HBHCHHﬁ; opraHusanusa u
IIPOBEACHUC OHOJIOTUYECKOI0 OKCIICPUMCHTA, BBIABUKCHHUEC THUIIOTEC3EI,
BBIABJICHUC 3aBHUCHUMOCTHU MCKAY HCCICAYCMBIMU BCIIMYWMHAMU, 00BsICHEHHE
IMOJIYYCHHBIX PEC3YJIbTATOB, MCIIOJBb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n

3daKOHOB; YMCHUC [€JIaTh BbIBOJAbI HA OCHOBAHUH ITOJTYUCHHBIX pGSYJ'ILTaTOB)

VYMeHue BBIICNATh CYUIECTBEHHbIE IPU3HAKU CTPOCHUS OHOJIOIMYECKHX
00BEKTOB: BHJOB, MOIYJSAINN, MPOIYIICHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOIeHO30B U 3KOCHCTEM; OCOOEHHOCTH MPOLIECCOB HACIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHuUs,
HPUCIIOCOOJICHHOCTH OPraHW3MOB, JEHCTBHS SKOJOTHYECKHX (DaKTOPOB Ha
OpPraHM3Mbl, TIEPEHOCA BEIIECTB W IIOTOKA OJHEPrUM B OKOCHCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHHH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa

BEIICCTB U OMOT€OXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHue npuMeHsTh MOJY4YEHHbIE 3HAHUS IS OOBSICHEHUS] OMOJIOTMYECKHUX
IIPOLIECCOB W SIBICHWM, JUIsl MPUHATUA TNPAKTUYECKUX pEUICHUN B
MOBCEHEBHOM KM3HU B LIeNIsAX o0ecredeHns 0€30MacHOCTH CBOETO 3710POBbS
U 3J0POBbS OKPYXKAIOLIMX JIIOJIeH, COOJIOZEHUS HOPM TIPaMOTHOIO
MOBE/ICHUS B OKpY’Karolllel MPUPOIHOM cpefie; MOHUMaHue HeoOX0IUMOCTH
UCIIOJIb30BAaHUsl JIOCTHKEHUI COBPEMEHHOM OMOJNIOrMM AJisi palloHaIbHOIO

MpUPOAOII0JIb30BAHU A

YMmenue pemaTh 3JICMCEHTApPHbBIC OMOJIOTHYECKHUE 3aga4u, COCTaBJIATb CXCMbI

MepeHoca BeIIeCTB U SHEPTUU B SKOCUCTEMaX (1IeTTH MTUTaHUS)

YMeHHe BBIIOJIHATh J'Ia60paT0pHBIe U HNPAKTHYCCKHUC pa6OTLI, CO6J'II-O,Z[8.TB

npaBuia Mpu padoTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYI0BAHUEM

YMeHHe KpUTHYECKH OLEHHBATb M HWHTEPHPETHPOBATH HH(OPMAIIIO
OMOJIOTUYECKOTO COJEpkKAaHUS, BKIIIOYAIOIIYIO IICEBJIOHAyYHbIE 3HAHUS U3
pa3anuHbiX  UcTouHMKOB (CMMU, HaydyHO-NOMyNSpHBIE MaTepHalbl);
paccMaTpuBaTh TJ100abHBIE JKOJOTMYECKHE MPOOJIEMBbl COBPEMEHHOCTH,

(I)OpMHpOBaTL 1O OTHOIICHWIO K HUM CO6CTBCHHYIO IIO3UIIHUIO
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10

YMeHue co3maBaTh COOCTBEHHBIC IMHCBMEHHBIC W YCTHBIE COOOINCHUS,
0000mas  OMoOJOrHYecKyl0 HWH(OpPMAIUI0 M3 HECKOJbKHX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATUUHBIN arrapar OHOJIOTHH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
buonorus xak Hayka
buonorus — Hayka o >xuBoi npupone. Ponb Ouonoruu B GopMUPOBAHUU COBPEMEHHOM

Hay4yHOW KapTuHBI Mupa. CucreMa OMOJIOrMYeCKUX HayK

MeToapl MO3HAHUS KMBOW MHpHUPOAbl  (HAOMIOACHHE, OHKCIEPUMEHT, OIHCaHuE,

U3MepeHue, KiacCupuKaius, MOJICTHPOBAHIE, CTATHCTUYECKAst 00pabOTKa TaHHBIX)

JKuBBIe cuCTEeMBI U X opraHnu3anusa

2.1

Kupble cucrembl (OMOCHUCTEMBI) Kak mpeaMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocHucTeM H UX pazHoolOpasue

22

YpoBHM  opraHuzauud  OMOCHCTEM:  MOJEKYJISPHO-T€HETUYECKUM,  KIJIETOYHBIMH,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIi

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMHUYECKUN COCTaB KJIIETKH. XUMHUYECKUE 3JIEMEHTEL: MaKpOdJIEMEHTBHI,
MUKpO3JieMeHThl. Boga m mMuHepasbHble BemecTBa. @YHKIMU BOAbl U MHUHEPAIbHBIX

BCIICCTB B KIICTKC. HO,Z[I[Cp)KaHI/Ie OCMOTHYECKOI0 OanaHca

benku. CoctaB u crTpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HesamenumMble u 3amMeHUMBbIE aMHUHOKHCIIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI OEIKOBOW MOJEKYJbl (MIepBUYHASL, BTOPUYHAS, TPETUUHAS U UYETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. buonorudeckue GpyHKINN OETKOB.

®epMeHTHl — OHoJorHUeckue Katanuzatopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIA IIEHTP,
cyoctparHas crnenuduyHocts. Kodepmentsl. Butamunbl. OTinuus (epMEHTOB OT

HCOPTaHNYCCKUX KAaTalIn3aToOpOB

33

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U  Je3okcupudo3a), aucaxapuibl
(caxapo3a, JJakT03a) U ToJicaxapuabl (Kpaxmal, IIMKOTeH, 1eJuTiono3a). buomornueckue
(GYHKLUHU YTIIEBOJOB.

Junuasl: TpUIIMLEPUIBl, cTepounsl, (ocomunuasl. ['mapodumbHO-THIPOPOOHBIE
cBoiictBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB H

JIMITIU 0B KaK HCTOYHHUKOB SHCPTHUHU

34

Hyxnennoseie kucnorsl: JIHK u PHK. HykneoTuabr — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.

Crpoenue u ¢pynkuuu JJHK. Ctpoenue u ¢pynkunn PHK. AT®: crpoenue u pyHKIuu

3.5

I_[I/ITOJ'IOF U — HAayKa O KJICTKE. Knerounas TCOpHH. Metonpl HN3YUCHUSA KIICTOK
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3.6

3.7

3.8

Krnerka kak OEJIOCTHAasA XHUBas CUCTEMA. O6HII/IC IIPHU3HAKW KIJICTOK: 3aMKHYTas Hapy>KHasd

MeMOpana, mojekyibl JJHK kak renernueckuii ammapar, cCucTemMa CHHTEe3a Oerka

Tunsl KIETOK: JyKapuoTHyeckas M mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
npokaproTuueckor kieTku. Kiierounas crenka Oaktepuii. CTpoeHHE dyKapHOTHYECKON

kJ1eTKd. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, INIMKOKAJIMKC, UX (DYHKLUH.
[TnazmaTnyeckass memOpana, e€ cBoiictBa W (pyHkiuu. LuToruia3ma u e€ OpraHOMIBL
OnHoMeMOpaHHBbIE OpraHoOMJbl KJIETKU: 3HJoIuazmarundeckas cerb (OIIC), ammapar
["onbmxn, nm3ocoMel. [TomyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHIPUH, IJIACTUIBI.
[Ipoucxoxxnenne MutToxoHapui U actua. Buasl mnactua. HememOpaHnHble opraHouabl
KJIETKUA: PHUOOCOMBI, KJIETOYHBIM ILIEHTP, PECHUYKH, KTyTUKH. (DYHKIMU OPraHOHMIIOB

KJIeTKHU. BKitoueHus

3.9

Anpo — perynsTopHblii HeHTp KieTku. CTpoeHue siipa: siiepHas 000J04Ka, KapuoIia3ma,

XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

4.1

X(I/IBHC,HGHTGHBHOCTL KIJICTKH

OOMeH BemiecTB, WM MeTabomu3M. AccUMUIAIUSA  (TUIACTUYECKHH OOMEH) |
JUCCUMMIIALIAS  (PHEPreTHYecKuii OOMEH) — JB€ CTOPOHBI €IMHOrO IIpolecca
metabonu3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIH u reTepoTpodHbId. Posb

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIETKE

4.2

®otocunre3. CBeroBas u TemHOBas ¢a3el (orocuHTeza. Peakmuu ¢doTocuHTE3A.
OddexTuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3a I KU3HU Ha 3emie. Bnusaue
yCIOBUH cpeabl Ha (POTOCHMHTE3 U CIIOCOOBI IMOBBIIMIEHUS €ro MPOJYKTHUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHUE XEMOCHHTE3a I KU3HHU Ha

3emiie

4.3

4.4

DHepreTuyeckuidi O0OOMEH B KJIETKe. PacuieruieHne BelIeCTB, BBIACICHHE U
AKKyMYJIUPOBaHHE HHEPTUU B KIETKE. DTambl dHEPreTHUeckoro obmena. [nmukomnms.
bpoxenne u ero Buabl. KuciopogHoe OKHUCIE€HHE, WIM KIETOYHOE JbIXaHHE.

D¢ heKTUBHOCTh YHEPTETUIECKOTO 0OMEHA

Peakuuu wmatpuunoro cuHTe3a. ['enHermueckas uHpopmamms u JIHK. Peamuszarus
reHeTuyeckoil wuHbopManuu B KiIeTKe. [eHeTHMueckuid KO U €ro CBOMCTBa.
Tpanckpunuuss — warpuunblii cunte3 PHK. Tpancnsauums — OuocuHTes Oenka.

Koauposanue amunokucaot. Ponb pubocom B GnocunTese 6enka
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4.5

Heknerounsie ¢opmbl xku3Hum — BUpYychl. Mcropus oTkpeiTus BupycoB (JI.U.
HBanoBckuit). OCOOEHHOCTH CTPOCHHUS U KHU3HEAEATEILHOCTU BUPYCOB. bakrepuodaru.
bosesHn pacreHuil, JKUBOTHBIX M YEJIOBEKAa, BbI3bIBaCMbIC BHUpycamu. Bupyc
ummyHoneduiura deinoBeka (BUY) — BoszOymurtens CIIWHa. IlpodummakTuka

pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUi

Paszmuoxenue u HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KneTounslii nuki, uiaM >KU3HEHHBIM MK KieTku. MHTepdaza m muto3. Ilpoueccsl,
nporekaromue B uHTepdaze. Perumkamus — peaknus MarpudyHoro cuHTe3a JIHK.
CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op — KapuOTHIL. J{UTIIIOWIHBINA U TaTUTOUHBIN
XpPOMOCOMHBIE HaOopbl. Xpomaruisl. llUTONOrMUeckre OCHOBBI pPa3MHOXKEHUA U
WHJUBU1yaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenune xnetku — muto3. Craguum muto3a. IIpouecchl, nmpoucxondiiue Ha pa3HbIX

CTaaUSIX MUTO3a. bHoOJIOrnuecKuii CMBICII MUTO3a

@opMBl  pa3MHOXKEHHUS OpraHU3MOB: Oecrojioe © TMojoBoe. Buabl OGecronoro
Pa3MHOKEHHMsI:  JIEJICHHE  HAJIBO€, TIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuEe, BETreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAaHUE

OpPraHnu3mMoB, €ro 3HA4YCHUC JIs1 CCIICKIUHN

53

54

[TonoBoe pa3zMHOKEHHUE, €ro OTJIMYUS OT OECIOIOTO.
Meiios. Craguu meio3a. [lporeccsl, nmpoucxonsunme Ha cTaausx meinosa. [loBeneHue

xpomocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbica 1 3HaUue€HUE MeH03a

["amerorenes — mpoiecc 00Opa3oBaHUsI OJOBBIX KIETOK y KUBOTHBIX. [10o/IOBBIE JKee3b:
CEMCHHHUKU U SAWYHUKU. O6p330BaHI/I€ U PpPa3BUTHC TIIOJOBBIX KICTOK — TaMET
(cmepmaro3ou, sUIEKIIETKa) — crepMaToreHe3 M ooreHe3d. OCOOEHHOCTH CTPOCHUS

SIATIEKJIETOK U CIICpMATO30U0B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

5.5

6.1

NunuBuayansHOe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbl  3MOPUOHAJIBHOTO  pa3BUTHSL Yy IO3BOHOYHBIX JKMBOTHBIX: JIpOOJIeHHE,
racTpyJsnus, OpraHOTreHE3. [TocTamOproHaIBHOE pa3BUTHE. Tumnbr
MOCTAMOPHUOHAIIBHOTO PAa3BUTHSL: MpsAMOE, HeNpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaJuU

pa3BUTHSA
HacnencrtBeHHOCTD ¥ N3MEHYMBOCTH OPraHU3MOB

IIpenmer u 3amaunm reHetuku. Mceropus pa3BUTHS TEHETHKU. BKilal pOCCHUHCKUX U
3apyOeXHBIX YUYEHBIX B pa3BUTHE I'€HETHKH. MeTo/bl TeHeTHKH (THOpUI0IOTHYECKH,

UTOTEHETUYECKUN, MOJIEKYJIspHO-reHeTnYeckuil). OCHOBHBIE T€HETUYECKHE IMOHSATHS.
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I'eneTmueckas CHMBOJIMKA, UCIIOJIB3YyEMas B CXEeMax CKpCH_II/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH  HAcCJeIOBaHUS  INPU3HAKOB, YycraHoBieHHble [. Menaenem.
Mounoru0OpuaHoe ckpelmrBaHue. 3aKOH €IUMHOOOpa3usi TMOPHA0B MEPBOTO MOKOJIEHHUS.
[IpaBmiio JOMUHUPOBAaHUA. 3aKOH pacUIeIIEHUsl MPU3HAKOB. [ MIOTe3a YUCTOTHI ramMer.
[TosnHOE 1 HEOJIHOE TOMUHUPOBAHUE.

Jurubpunnoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO  HACIEIOBaHHUA IMPU3HAKOB.
[{uToreHeTHYeCKUEe  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBAaHUA.  AHAIM3UpYIOIIee
ckpemuBanue. lcnonp3oBaHue aHAIM3UPYIOUIETO CKPELIMBAaHUS MJIs  OINpeAeTeHUs

reHOTUIA 0cO0U

CuenneHHoe HacieqoBaHue npu3HakoB. Pabora T. Moprana no cuelIEHHOMY
HaclleIoBaHUI0 TeHoB. HapylneHue cLeruieHus 'eHOB B pe3ylibTaTe KPOCCHHIOBEpA.
XpoMOCOMHasi TeOpHUsl HACJIeACTBEHHOCTH. | eHeTuuecKre KapThl.

['eneTuka mosa. XpoMOCOMHOE OIpe/ieIeHUe 1M0J1a. AYTOCOMBI U I10JIOBBIE XPOMOCOMBI.
T"'omorameTHBIC B reTeporaMCeTHbIC OPraHu3Mbl. HaCJIeIIOBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX

C II0JIOM

6.4

6.5

6.6

W3meHunBoCTh. BuABI M3MEHUMBOCTH: HEHACJIECACTBEHHAass M HacleACTBEHHas. Poib
cpeapl B HEHACTEICTBEHHOH WM3MEHUMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHON
W3MEHUYMBOCTH. BapuannoHHbli psg M BapuanuoHHas Kpusasd. Hopma peakuuu
npusHaka. KonuuecTBeHHbIE U KaUECTBEHHBIE ITPU3HAKU U UX HOpMa peakuuu. CBoiicTBa

MOAU(PUKAITMOHHONW U3MEHYMBOCTH

HacnencrBenHas, Wiy reHOTUNHYECKast, U3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYUBOCTbD.
Meiio3 1 moJIOBOM Mpoliecc — OCHOBa KOMOMHATMBHOW WM3MEHUMBOCTH. MyTallMOHHAas
u3MeH4nBOCTh. Kitaccudukanys MyTaiuii: reHHble XpOMOCOMHBIE, TeHOMHBIE. YacToTa n
OpUYMHBL  MyTanuil. MyTareHHble (akTopbl. 3aKOH T'OMOJIOTHUECKUX PSJIOB B

HacliencteenHo nsMenunsoct H.M. BaBuioBsa

I'enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHbIE METOAbl T€HETUKU YEJIOBEKa:
reHEaJOTHYECKUN, OJM3HEIOBBIN, IUTOTCHETHUYECKIH, OMOXUMUYECKHUM, MOJEKYISIPHO-
TCHETHYCCKU. CoBpeMeHHOe onpeaeneHue FeHOTHIIA: MOJITHOTEHOMHOE
CEKBCHMpPOBAHUE, TEHOTUIIMPOBAHME, B TOM uucie ¢ noMoupo [II[P-ananmu3a.
Hacnencreennble 3a00/IeBaHUs YeIOBEKA: TCHHBIC OOJIE3HM, OOJIE3HH C HACIIEICTBECHHOM
MIPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hu. CoMmaTnueckue M TEeHEpaTHBHBIC
mytaruu. [IpuHIUNBL 370pOBOTO 00pa3a >KU3HHU, TUATHOCTUKH, TPOPUIAKTUKH U
JIeUYeHUsl TeHETHUECKUX OoJe3Hel. MeInKo-TeHeTHYecKoe KOHCYIbTHPOBaHNUEe. 3HAUCHUE
MEAWIIMHCKOW TeHETHKH B TPEJOTBPAIICHHH U JICYCHUH TeHETUYECKUX 3a00JIeBaHMIA

YCIO0BCKa
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7.1

7.2

CGJ’ICKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

Cenexkuusi Kak HayKa U MpoIece. 3apoxkAeHUE CeIeKIuU U ToMecTukanus. Yuenue H. M.
BapuiioBa o 1ieHTpax mpoUCXO0XKJICHUS U MHOT00Opa3us KyJIbTYPHBIX pacTeHUl. L{eHTpsI

MPOUCXOKACHUA NOMAITHUX JKUBOTHBIX. COpT, nopozaa, mirtaMm

CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MacCoBBId U MHAWBUAYAIbHBII OTOOPHI B CEIEKIUU
pacTeHHi M JKUBOTHBIX. OneHKa 3KcTepbepa. bBIM3KOpPOICTBEHHOE CKPELIMBAHUE —
uHOpuauHr. Yncras nuaug. CKpelyBaHue YUCTHIX JUHUHA. ['ereposuc, uimu rubpuanas
cuna. HeponctBenHoe ckpeuuBanue — ayropuauHr. OtnanéHHas rudpuauzanus u eé
ycnexu. MIcKkycCTBEHHBII MyTareHes U MoJlydeHHe NOJUIUIONA0B. JJOCTHKEHUS CEeleKIUN

paCTeHI/If/'I, JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buotexHonorust kak oTpaciib IMPOU3BOJACTBA. ['€HHAas WHXKEHepus. OTalbl CO3TaHMS
pexomOunantHoit JIHK wu TpaHcrennblx opranu3moB. KieTouHas HHXEHepus.
Knerounsle KynbTypbsl. MUKpPOKJIOHAIbHOE pa3MHOKEHUE pacTeHui. KiioHupoBaHue
BBICOKOIIPOJYKTUBHBIX ~ CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJOIMYECKHE U

stryeckue mpodiemsl. MO — reHeTnaecku MOIU(PUIIMPOBAHHBIC OPTAHU3MBI

Kon

11 KVIACC

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

DBOIIOIMOHHAS OMOIOT U

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupgerenscTBa dBomonud. [laneoHTONOTHYECKHE: TOCIET0BATEILHOCTh TOSBICHHS
BUJIOB B TMAJICOHTOJIOTMUYECKOM JieTomucH, mepexonanbie (Gopmbl. buoreorpaduueckue:
CXOJICTBO W paznuune GayH u (QIop MaTEPUKOB U OCTPOBOB. IMOPHOJIOTHYECKHUE:
CXOACTBA W pa3Nu4Usi SMOPHUOHOB pa3HbIX BHUAOB MO3BOHOYHBIX. CpaBHUTENHHO-
AHAaTOMUYCCKHEC: TOMOJIOTMYHBIC, aHAJOTMYHBIC, PYAUMCHTAPHLBIC OpraHbl, aTaBU3MBI.
MoutekysipHO-OMOXUMHUYIECKUE: CXOICTBO MEXaHU3MOB HACJICJICTBEHHOCTH U OCHOBHBIX

MeTa0O0JIMUECKUX MyTel y BCeX OPraHu3MOB

1.2

1.3

OpomtonmonHas Tteopust Y. JlapeuHa. Ilpennocbulku BO3HHMKHOBEHHS JapBHHHU3MA.
JIBuKyliye cuiibl 3BOJIOUMK BHIOB MO JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPHU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeaeNEHHAs U3MEHYMBOCTb, 00ph0a 3a CyIIECTBOBAHUE,

€CTECTBEHHBIN 0TOOD)

Cunrerudeckas teopust 3Bomonuu (CTO) u ocHOBHBIE €€ Mmos1oKeHUs.. MUKPOIBOITIOIHS.

HOHYJBII_II/IH KaK €IWHHUIIa BUJAa U 3BOJIFOITNNA

1.4

JBmwxyume cuibl ((pakTopbl) SBOJIOLMU BUJIOB B MpUpoAe. MyTallMOHHBIA Hpolecc U
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1.5

KOMOWHATHBHAs M3MEHYMBOCTh. [lomynsiuonHbie BOJIHBI U Jpelid reHoB. M3omsmus u
murpanus. EcrecTBeHHBIM 0TOOp — HampaBisomui ¢GakTop 3BoOJOIUA. DOpPMBI
€CTECTBEHHOTO 0TOODA.

[TpucnocoONeHHOCT,  OPraHM3MOB  Kak  pe3yibTar  dBoionuu.  [Ipumepsr
npucnoco0IeHni y Opranu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun u BugoobpazoBanue. Kpurepun Buma. OcHoBHble (GOpPMBI BHI000pA30BAHMUS:

reorpadu4ecKkoe, KOJIOTHIECKOe

MaxkposBosrorus. PopMbl BOTIONUK: (DUIETHUECKas, TUBEPreHTHAs, KOHBEPreHTHas,

napajjicibHasid. HCO6paTI/IMOCTB 3BOJIIOIIUH

Bo3nukHoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHay4dHBIE IPENCTABICHUS O 3apOXKIECHUU KU3HUA. HaydyHble runore3sl BOSHUKHOBEHUS
XKU3HW Ha 3emsie: aOuoreHe3 W MaHcrnepMus.  XHUMUYECKass  JBOJIOLUS.
OKCHEpUMEHTAIILHOE TIOATBEPKIACHUE XUMHUYECKOW dBomonuu. HavaibHble 3Tarbl
Oouonoruueckoi spomonuu. ['mnoreza PHK-mupa. [lepBbie KiIe€TKM M UX 3BOIHOLUS.

CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

Pazgutue xwu3Hum Ha 3emse 1mo spaMm U nepuoaaMm. Karapxel. Apxeiickas u
npotepo3oiickas 3pbl. [laneo3olickas spa u e€ nepuoabl: KeMOPUNCKHM, OpJIOBUKCKUH,
CUJIypUNCKHUH, JI€BOHCKUM, KaMEHHOYTOJbHBIM, mnepMckui. Me3o3olickas 3pa u €€
MEPUOJbI: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

KaiiHo3oiickass spa W €€ mnepuoibl: NaJCOTCHOBBIM, HEOTE€HOBBINA, AHTPOIOTECHOBBIM.
XapakTepucTuka KIMMara U reoJIorH4ecKux mpoieccoB. OCHOBHBIE 3Tallbl BOJIOLUN
PacCTUTENBLHOTO U )KUBOTHOTO MHUpa. ApomMop(03bl y pacTeHUl U KUBOTHBIX. [losiBneHue,

pacuBeT U BBIMUPAHUEC I'PYIII ) KUBLIX OPTraHU3MOB

23

24

Cucrema OpTaHHUYCECKOI'0 MHpPa KaK OTPaKCHUEC 3BOJIFOIHH. OCHOBHBIE CUCTEMaTUYECCKHE

TPYIIIBI OPraHU3MOB

DBOJIIOIMST  YeNIOBEeKa. AHTPOMOJIOTHS Kak Hayka. Pa3BuTuHe TpencTaBIeHUH O
MIPOUCXOKICHUH YeJloBeKa. MeToabl M3ydeHusi aHTponoreHe3a. CXOJACTBa U pa3iuyus
YeJIOBEeKa U )KMBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHNE YEIOBEKa.

JBuxymue cuibl  (pakTophl) aHTpormoreHe3a. HacnencTBeHHas HW3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 JKW3HHW, M3TOTOBJICHWE OPYAMH Tpyaa,

MBIIIJICHUEC, PCUb

2.5

OcHOBHBIC CTaluu U BCTBU 3BOJIFOOUU YCJIOBCKA: aBCTPAJIONINUTCKH, Yenmosek YMCHBIﬁ,

UYenoBek npsaMoxonsmuii, YemoBek HeaHAepTaibCkuii, UemoBek pazyMublii. Haxonku
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UCKOIIAaeMBIX OCTAaHKOB, BPEMsl CYIIECTBOBaHHUsS, 00JAacTh pacmpocTpaHeHUs, 00BEM

I'OJIOBHOI'O MO3TIa, 06pa3 JKU3HHU, OPpYyAu

2.6

3.1

3.2

Yenoseueckue packl. OCHOBHBIE OOJBIIME Pachl: €BPOICOHIHAs (€Bpa3uiicKasi), HErpo-
aBcTpajiouiHas (PKBAaTOpHaJIbHAs), MOHTOJOMJHAsA (a3uarcKo-amMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTAaBUTENICH YeIOBEUECKUX pac K YCIOBUSAM CYIECTBOBAHHUS.

EnuncTBo uenoeuyeckux pac. Kpuruka pacuzma
Opranu3Mbl U OKpyXkarolas cpeaa

DKoJIorHsl KaKk Hayka. 3aJayd W pa3feNbl IKOJOTMU. MeToAbl HKOJOTHYECKUX
UCCIIeIOBaHMM. DKoJIorndeckoe MUpoBo33peHue. Cpebl OOMTaHMsI OPraHU3MOB: BOJHAS,

HAa3€MHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue (akropel. Knaccudukanus sKomorudeckux (GakTopoB: aOMOTHYECKHE,

OHMOTHYECKUE U AHTPOIIOI'CHHBIC. I[CﬁCTBHC OKOJIOTHYCCKHX (1)aKTOpOB Ha OpraHru3Mbl

33

3.4

AbGuoTtnueckue  (GakTOphl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DoTonmepuoausm.
[TpucnocoOneHus opraHu3MoB K JeMcTBUIO abuoTHueckuX (pakropoB. buonoruueckue

PUTMBI

buotnyeckne ¢dakropel. Bumbl OHOTHYECKHMX  B3aMMOJACHCTBHHA: KOHKYPEHIIHSA,
XMIIHUYECTBO,  MapasuTH3M,  MYTyalu3M,  KOMMEHCAIM3M  (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMCHCAIIU3M, HEUTpaIM3M. 3HaUCHUE OMOTHYECKUX B3aMMOJCHCTBUI

AJI CYIIECTBOBAHUSA OPraHU3MOB B ITPUPOAHBIX COOGH.IGCTB&X

3.5

DKOJIOTUYECKHUE XAPAKTCPUCTHUKU ITOITYJIAINHA. OcHOBHBIC ITOKa3aTelIN MOMMyJIAIuU:
YUCJICHHOCTD, INNIIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTL, IMPUPOCT, MHUI'PALIUA. HI/IHaMI/IKa

YUCJICHHOCTHU ITOMYJIALIUA U eé peryidanugd

COO6H.I€CTB3. M OKOJOTHYCCKUC CUCTEMBI

4.1

4.2

43

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypsl OHOIlEHO3a:  BHJIOBasd,

IPOCTPAaHCTBEHHAs, Tpopuueckas (nuiiesasi). Bunpl-nomunantsl. CBs3u B OMOLIEHO3€

Dkonorudyeckue cuctembl (dKocuctembl). [loHaTne 00 sKocucTeMe W OHOTreoleHO3e.
CDyHKIII/IOHaJ'II)HI)IC KOMITOHCHTBI 3KOCUCTEMBI: MPOAYLCHTBI, KOHCYMCHTEI, PCAYLCHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPTUH B dKOcUcTeMe. Tpodudeckue (MUIICBbIC) YPOBHH
skocuctembl. [Tuimesbie menu u cetd. OCHOBHBIC MOKA3aTENIM YKOCUCTEMbI: OHMoMacca,
OPOAYKIMS. DKOJOTHYECKUE MUPAMUJbI: TPOIYKIIMH, YHCICHHOCTH, OHOMACCHI.

CBolicTBa 3KOCHCTEM: YCTOMYMBOCTh, CAMOpPETyJIsilus, pa3BuTHe. CyKieccus

[TpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03Ep M pEeK. DKOCHUCTEMa XBOWHOIO WM
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4.4

4.5

IIMPOKOJIMCTBEHHOTO JIeca.
AHTPOTIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOO3KOCHCTEeMBl. bronorunyeckoe u
X03HCTBEHHOE 3HAYCHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopa3noobpa3sue kak (akTtop ycToiiunBocTH dKocucteM. CoXpaHeHUE OHOIOTHYECKOTO
pasHooOpa3us Ha 3emiie

VYuenue B.U. Bepnaackoro o Omocdepe. I'panHuirel, coctaB u cTpykTypa Ouocgepsbl.
JKuoe BemectBo u ero ¢yHkuun. OcoOeHHOCTH Ouocdepbl Kak TII0OAIBHON
9KOCHCTeMBI. JlMHaMu4ecKkoe paBHOBECHe U oOpaTHas cBsA3b B Onocdepe. Kpyropopotst
BCIICCTB M OHMOTCOXMMUYECKHE ITUKIBI 3JEMEHTOB (yriiepoa, a3oTa). 30HaJbHOCTh
o6unocdeprr. OCHOBHBIE OMOMBI CYIIIN

UenmoeuectBo B Omocdepe 3emin. AHTPOTNOreHHBIE M3MEHEHUsT B Ouocdepe.
['moGabHbIC SKOJOTHUECKUE TPOOIIEMBI.

OcHOBa paIMOHAJIBHOTO YIPABJICHHUS MPUPOTHBIMU pECypCaMHd M HMX HCIIOJIb30BAHUE.

JocTtuxenus: OMOJIOTUU U OXpaHa IPUPOJIbI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

[Tonomapera 1.H., Kopuunosa O.A., UepnoBa H.M./ [Tox pen. ITonomapeoii U.H.
Buonorus (6a3oBbiii ypoens) benses 1.K., boponun I1.M., Apmvmmun I'.M. u apyrue; nox
penakmueit bensea JI.K., Ipmvimuia I'.M. buonorus (6a30Bblii ypoBEHB)

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoteka LIOK https://lesson.edu.ru/06/777class=77
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