MUWHHUCTEPCTBO IMTPOCBEIIEHUSI POCCUMCKOM ®EJEPAILIUNA
JenaprameHnT oopa3zoBanus SpociaaBckoii 061acTn
MyunuuunajbsHoe oopasoBanue IlepeciiaBckuii rOpoaICKOM OKPYyT
YacTHoe 001meoOpasoBaresibHoe yupexaenue «Kiaccuueckas 'uMHa3usi-naHCUOH

CesaTo-AnexkcueBckoii IlycToinn namsaTu nporouepes Bacuius Jlecusakay

YTBEPXXJIEHO
Jupekrop

Bacunenko C.A.
[Tpukas Ne39 ot «30» 08
2024r.

PABOYAS [IPOTPAMMA
(ID 6545961)

yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

s ooydaromuxcs 10-12 kiraccos

VYuurens Bagpmma C.1O.

c. HoBoanekceeka 2024



HOACHUTEJIBHASA 3ATIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTUHM TEOPETUYECKYIO OCHOBY IS
OTpeNieNIeHUs] TOAX0A0B K (OPMUPOBAHUIO COJIEpXKAHUS YUEOHOTrO MpeameTa
«buosorus» cocTaBWIM: KOHIENTyajdbHble mnonoxkeHus @PIroOC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeeH, Ccoaep)KaHus, pe3yJbTaTOB OOy4YeHUsS U
TpeOOBaHU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LEISAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit dDenepanuu, a TakkKe IOJOXKEHUS O
cnenudurke 6uonoruu, €€ 3HaYCHUH B MMO3HAHUU JKUBOU MPUPOABI U 00ECTICUCHUH
CYILIECTBOBaHMs 4eynoBedeckoro ooOmiecTBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTpeJieNIeHbl OCHOBHBIE (DYHKITUU MTPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouoyioruu JaéT MpEACTaBIEHHWE O Melax, 00 oOmei
CTpaTeruy OOydYEeHHS, BOCHUTAHHUS M Pa3BUTHA OOYYaAIOIMMXCS CpeICTBaAMU
yueOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MNPEIMETHOE
COJepKaHHMe, €ro CTPYKTYpy, pacmpeielieHue 1o pasjenaM U Temaw,
PEKOMEHAYEMYIO TOCIIEeIOBATEIbHOCTh U3YUCHHSI y4eOHOr0 MaTepuajga ¢ yIEToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTeIbHOTO
npoiiecca, BO3paCTHBIX 0COOCHHOCTEHN 00y4arouxcsl.

B nmporpaMmvme 10 OuOJIOrMM TaKXKE YYMTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JTUYHOCTHBIM, METAlpPEIMETHBIM M TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHPOBAHWM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIILHOU
JeATENbHOCTU/Y4eOHbIX JEHCTBUI O00YydYaronIuXcsi MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIH ypOBEHb) peain30BaH
OPUHIUIT TPEEMCTBEHHOCTH B HU3YYE€HHM Ouonoruu, Onarogapsi uyemy B HeH
IpOCMAaTPUBAETCSl  HAMPABJICHHOCTh HAa Pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHUEeM €CTEeCTBECHHO-HAyYHOT'0 MHPOBO33PEHUS, LIEHHOCTHBIX
OpHMEHTAIIMHN JIMYHOCTH, IKOJOIrHYECKOT0 MBIIIJICHUS, MPEACTABICHUN O 3I0POBOM
o0Opa3e KM3HH M OEPEeKHBIM OTHOIIEHHWEM K OKpYXKAIoIeld MPUPOIHON cpere.
[TosTomMy Hapsany ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHM, a Tak)Ke 3HaHUU O
CTPOCHHUH >KMBBIX CHCTEM Pa3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX IPOIIECCOB B IPOTrpaMMe IO OMOJOTHH YASICHO BHUMAHHE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B MTOBCEHEBHOM XKU3HU JIJIsl PEIICHUS] MPUKIAIHBIX 33/1a4, B
TOM 4YHCJe: NPO(PWIAKTUKU HACJIEICTBEHHBIX 3a00JE€BaHMI dYeloBeKa, MEIUKO-
T€HETHUYECKOr 0 KOHCYJIbTUPOBAHMSI, 00OCHOBaHHUS 9KOJIOTHYECKH
1eaecoo0pa3Horo MOBEACHUS B OKPY)KAIOMICH MPUPOJHOM cpejle, aHaln3a
BIIMSIHUSL XO3SIUCTBEHHOM MESATENHHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHJIEHHE BHUMAHUS K IPUKIIAIHON HAMpPaBICHHOCTH
ydaeOHOro npeaMera «bHOIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO 0OECTICUCHUS



YCIOBUI IS pelIeHus] OJHOW U3 aKTyalbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTOopass mpeanonaraer (opmMupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHWSM JIUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUpa.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHs 3aHHUMAeT Ba)XXHOE
Mecto. OHa obecrnieunBaeT (OpMUPOBaHHE Y OOYYAIOUIUXCS MPEICTABICHUNU O
HAyYHOU KapTHUHE MHpA, paciiupsieT U 0000maeT 3HaHUS O KUBOHM mpupoje, €&
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOIHUH, CO3MAET
yCIOBUSL  JJSi: TIO3HAHMS  3aKOHOB  KUBOM  TMPHUPOABI,  (OPMHUPOBAHUS
(yHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 370pPOBOro M 0Oe3o0macHoro odpasa
KU3HU, YKOJIOTMUYECKOT0 MBIIICHUS], IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOIEe
U YEJIOBEKY.

Bonbioe 3HaueHrne OMOJIOTHS UMEET TaKXkKe JIJIsl PEIICHHs BOCIIUTATEbHBIX U
pa3BUBAIOLIMX  3a7a4y  CpelHero  oOmero  o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydyenue 6uonorun obecreynBaeT yciaoBHs Uisi (HOPMUPOBAHMUS
WHTEIUICKTYaIbHBIX, KOMMYHHUKAIMOHHBIX W HMHQPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYPHI, CIOCOOCTBYET WHTErpari OWMOJOTWYECKUX 3HAHHUU C
NPEICTABICHUSAMHA U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, GUHUKH, XUMUU
u reorpaduu. HazBaHHble MONOXKEHUS O NpeJHA3HAYEHUU Y4eOHOro IpenMera
«buosnorus» cocTaBUIM OCHOBY JUIsl ONpEACNCHUs TMOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAaHUIO €r0 COAEp)KAaHMA, IMPEICTABICHHOIO B MPOrpaMMe II0
OMOJIOTHH.

Ot60p comepxkanusi ydeObHOro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3MIMHN KyIbTypOCOOOpPa3HOTO MOAXOAa, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromrecs: JOHKHBI OCBOUTHh 3HAHUS M YMEHHs, 3HAYUMbIC TS
dbopMupoBaHusi 00IIeH KyJIbTYpbl, ONPEICISIONIUE aJeKBaTHOE IOBEJICHHE
YelioBeKa B OKpYXKalolled MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HAHUMU
3aHUMAIOT JIEMEHTHI CO/IEP KAHUS, KOTOPHIE CITYKAaT OCHOBOM /it POpMHUPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAY4YHOW KapTHHE MuUpa u
[EHHOCTHBIX  OpPUEHTAIMSIX  JMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTNYECKOro 00pa3OBaHMS.

CTpykTypupoBaHHE COACpX)aHUs y4yeOHOro Marepuaja B MPOrPaMME IO
OMOJIOTMM OCYILIECTBICHO € YYE€TOM NPUOPUTETHOrO 3HAYEHUs 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOM MPHUPOABI, 0 €€ YPOBHEBOW OpraHU3allu U
ABOJIONIMU. B COOTBETCTBHUHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BBIJICTICHBI CIIEAYIONINE COAepKaTelbHbIe THHNN: «buomorus kak Hayka. MeTobl
HAy4yHOTOo mo3HaHus», «Kinerka kak Ouonmoruueckas cucrema», «OpraHusm Kak



Ouonornyeckas cucrema», «CucteMa U MHOrooOpasue OpraHuyecKoro MHUpay,
«IBONIIOLUS KUBON NPUPOJBI», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens uszyuenuss yueOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYAIOIMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QPYHKIIMOHAILHOU
OpraHM3allMM J>KUBBIX CHCTEM pA3HOTO paHra MW NpuUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JICHCTBHH B OTHOIIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTmkenue 1enu u3ydeHus: yuebHoro mnpeamera «buonorus» Ha 6a30BoM
YpOBHE 00ECTIeUnBACTCS PEUICHUEM CIEAYIOUINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHCS CUCTEMbl 3HAHUH O OUOJIOTHYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPABUIIAX, CIYKAIIUX OCHOBOU
s (OPMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAyYHOW KapTHHE MHUPA, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOCHUH, MHOT000Opa3uu U OCOOCHHOCTAX >KMBBIX
CUCTEM Pa3HOT'0 YPOBHS OpPTaHM3AIINH, BHIIAOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYy4YaIOIIUXCS TMO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX H
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCe aHaliW3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IUISIOB, WACH M TMOJIXOJOB K H3YYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIlu;

CTAaHOBJICHHE Y OOydYarommxcs OOmed KyJabTypbl, (YHKIIHOHATHHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OICHUBATH SBIICHUS OKPYKAFOIIETO
MUpa >KUBOW MPHUPOABl HA OCHOBAHMM 3HAHWUW U OIbITA, IMOJIYYEHHBIX MPHU
W3y4YEeHUHU OHOJIOTHH;

dopmupoBaHue y oOydalooluXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOW JAESITENbHOCTU YEJIOBEKAa, Ppa3BUTHUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEJIOBEKOM KHBOMU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIIOCHUS STUUECKUX
HOPM IpHU NPOBEIECHNUN OMOJIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIIECHUS YPOBHS
IKOJIOTHYECKON KYIBTYPHI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JEATEIbHOCTH MO OTHOIIEHUIO K OKPY KaIoIIen cpejie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIIOJEHHE Mep NPOPUITAKTUKH
3a00JIeBaHU.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», u3ydaemasi Ha
0a30BOM YpOBHE, SIBIISIETCS 00s3aTeNbHBIM y4E€OHBIM TMPEAMETOM, BXOJSIIMM B
COCTaB MpeaMeTHOM obnacTu «EcTecTBEeHHO-HAYyUHBIE MPEMETHI.



JInst uzyuenust OMoaoruu Ha 6a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHu st
otBoauTCs 68 vacoB: B 10 kmacce — 34 vaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 gac B HezeI10).



COJEPXAHME OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizsb OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponp Ouomorum B (GOpMUpOBaHMM COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOTIOICHHE, SIKCTIEPUMEHT, OMKMCAHUE,
U3MepeHue, Kinaccuukanus, MOJEIUpPOBaHUEe, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuuel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble 1 NpakTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30oBaHME pa3IMYHBIX METOAOB IpHU
U3YYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUs.

JXKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudne
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aliud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIMA, TKAHEBbIM, OPraHU3MEHHbIM, MONYJISALIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOre0neHOTHIECKHI ), OMOC(EepHBIH.

JdeMoHCcTpanuu:

Tabmuipl U cxeMbl: «OCHOBHBIE MTPU3HAKU KU3HUY, «YPOBHU OpraHU3AIUU
YKABOU IIPUPOIBI.

O6opynoBanue: mozenb Moaekyisl JTHK.

Tema 3. XumMmnuyeckuil COCTaB U CTPOEHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XHMHYECKHE DIIEMEHTBHI: MaKpOJJIEMEHTHI,
MUKpO3JeMEeHThl. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0eaKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnmblie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (IEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpPTHUYHAsA CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OEIKOB.



®epmeHTHl — Ouosormdeckue karamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHBIL.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBogel:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a W Jae30Kcupubo03a),
nyucaxapuabl  (caxaposa, JIaKTo3a) MW IOoJucaxapuabl  (Kpaxmall, TJIHMKOTEH,
1eJuT0J103a). buonorndeckue GyHKIUU YTIIEBOOB.

Jlunuasl:  Tpurnuuepunsl, Gochonmunuas,, crepouabl. [ 'uapoduIbHO-
rupodoOHbIe  cBoiicTBa. buonormyeckue ¢yaknun sumunoB. CpaBHEHHE
yTJIEBOJIOB, OCIKOB U JIUIMHIOB KaK HCTOUHUKOB YHEPTUH.

Hyxknennoseie xkucnorsl: JHK wu PHK. Hykneotuael — MOHOMEpHI
HyKiIenHoBbIX KucioT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u dynkuuu PHK.
Buner PHK. AT®: crpoenne u QpyHKIIH.

[utonorus — Hayka o kierke. Kierounas reopus — npumep B3aUMOAECHCTBUS
uzaeil u pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas >kuBass cuctema. OOmMe NpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuoruyeckas. OcoOEHHOCTH
CTpOEHHUsl TMpokapuoThyeckor kieTku. Kierounas crenka Oaktepwmii. CTpoeHHe
AYKapUOTUYECKOW KJIIeTKU. OCHOBHBIE OTJIWYUSL PACTUTEINBHOM, >KUBOTHOU U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, MJIMKOKAIUKC, UX
dbynkiuu. [Tnazmatuueckas memOpana, e€ cBoiictBa u pynkiuu. [luTomnasma u eé
opranouspl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, ammapatr [Nombmxw,
au30coMbl. IlonmyaBTOHOMHBIE OpPraHOMIBl KJIETKH: MHUTOXOHAPHUM, IUIACTHUJIBL.
[Ipoucxoxnenne MUTOXOHApUM u mactua. Bunpbl mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOIU, PECHUYKH,
KryTUKH. OYHKINHA OpraHOMI0B KJIETKU. BritoueHus.

SAnpo — perynsaropHblii 1IeHTp kieTku. CTpoeHue sjpa: sjuepHas 000JI0UKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Hunarpammel:  «PacnpeneneHne XHUMHUYECKHUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOJEN.

Tabmuupel u cxemsl: «llepuoanueckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJIeKyJibl Oemkay,
«Crtpoenne pepmentay, «Hyxnennosie kucnotsl. [JHK», «Ctpoenne mMoseKkybl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKW», «CTPOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIEeTKn», «CTpOoeHHE MNPOKAPUOTHUECKOU KIIETKHY,
«CTpoeHue sapa KIeTKu», «YTIeBOIbI, «JIunuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS IPOBEIACHHUS
HAOJIFOICHU, W3MEPEHH, HKCIIEPUMEHTOB, MUKPONpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHblie U NpakTH4YecKue padoThl:

JlaGoparopHass pabora Ne 1. «l3ydeHue KaTadIUTHYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpE aMIJIa3bl WK KaTaiasbl).

JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHS KJIETOK PaCTCHHIA,
KUBOTHBIX U OAaKTEpHil MO MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M X
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BeliecTB, WKW MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUN OOMEH) U
JTUCCUMMWISIUS (PHEPreTUYecKuii OoOMEH) — JIB€ CTOPOHBI E€IMHOI0 Ipolecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB W DHEPrMU B TOHWMAHHU
MeTaboau3ma.

Tunbel oOMeHa BellecTB: aBTOTpOodHBIN U rerepoTpodHsiii. Poib ¢pepmeHToB
B OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunTte3. CBeroBas u TeMHOBas (a3bl (GoTocuHTE3a. Peakmuu
dbotocunTeza. IPPekTUBHOCTL POTOCUHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl )KU3HU
Ha 3emuie. BnusiHue ycioBuii cpeapl Ha (OTOCHHTE3 M CIOCOOBI TIOBBILIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEMOCHHTE3UPYIOIKE OakTepru. 3HAUCHUE XEMOCHUHTE3a IS
YKU3HU Ha 3eMII€.

DHeprerruueckuii oOMeH B KieTke. PaciierieHue BelIecTB, BBIICICHHUE U
AKKyMYJIUPOBAaHHE DHEPrUU B KJIETKE. OTambl HSHEPreTUYEcKOro oOMeHa.
I'mukonu3. bpoxenue u ero Buabpl. KucioponHoe OKHCIEHUE, WM KIETOYHOE
JIbIXaHUE. OKucIUTENbHOE dbocdhopunupoBanue. D¢ bheKTuBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknmm wmatpuuyHoro cuHre3a. [eHernueckas wuHbpopmarus u JIHK.
Peanuzauust reHetudeckoil MH@oOpManuMu B KIETKE. | €HETHYEeCKUid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuunblii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Ortambl TpaHcisiuuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTese Oenka.

Hekinerounsle popMbl ku3HU — BUpYchl. Uctopust oTkpeiTust Bupycos (. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M SKM3HEHHOTO LHMKIAa BHUPYCOB.
baktepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonepunura yenoeka (BUY) — BozOynurens CIIM/a.



OOpaTHas  TpaHCKpuUIILUs, peBepraza W  uHTerpaza.  lIpodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a001€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl B cxembl: «Tunel muTaHusy, «Mertabonuzm», «MHUTOXOHAPHI,
«IHepreTudeckuii oOMen», «Xioporiacty, «Dorocunre3», «Ctpoenue JIHK»,
«CTpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuili Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1k Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHne KIETKU», Mojelb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. WHTepdaza U MUTO3.
[Iponeccrl, mpotekatonue B uHTepdaze. Perukainus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMTuionHeIi W TAlUIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUJBI.
[[uTonornueckue OCHOBBI PAa3MHOKEHUS W  MHIUBUAYAIbHOIO  pPAa3BUTHSA
OpPraHu3MOB.

Henenue kierkn — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJOrH4ecKuii CMBICII MUTO34.

[Iporpammupyemasi THOEINb KJIETKH — arloITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nonoBoe. Bunpl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIoOpooOpa30BaHKe, BETETATUBHOE pa3MHOXKEHUE. VICKYyCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHSI OT OECTIOIO0TO.

Meiio3. Craguun meio3a. IIpouecchl, MpoUCXOJAIIME HA CTagusiX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonormdeckuid CMbBICT H
3HAYEHHUE MEHO03a.

['amerorenes — mpoliecc 00pa3oBaHUs TOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30ul, SHMIeKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHUSI SAMICKIETOK U crepMaTo30uaoB. OIIog0TBOpEHUE.
[TapTenorenes.

NunuBunyanbHoe pas3BuTue (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOjeHue, racTpyisaius, opraHoreHes. IloctamMOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHAJILHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYUHOYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButue pacrenmii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl U cxembl: «DOpMbI PpPa3MHOKEHHUS OPraHU3MOBY», <«/[BolHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAaCTEHUN», «BereraTuBHOE pa3MHOXEHUE
pacteHuit», «Jlenenne kierku Oakrepuity, «CTpoeHHE TIONOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kiierounblii nukny, «Pemmukanus [IHK», «Mwuto3y,
«Meinosz», «lIpsmoe u HempsAMOoe pa3BUTHUEY, «[ aMETOreHe3 y MIIEKOMUTAOIINX U
yesnoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3A».

OO6opynoBaHue: MHUKPOCKOTI, MUKPOTIpEnapaThl «CriepMaTo30uibl
MJICKONTUTAIOIIETO», «SHIeKIeTKa MiIeKonuTarnero», «KapuoknHes B KiIeTKax
KOpEIlKa JIyKa», MAarHUTHas MOJAENb-alIuIMKanusa «J/leneHue KIeTKku», MOJIEIb
JIHK, monens meTtadha3zHOM XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

Jlabopatopnass pabora Ne 3. «HaOmromeHue muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax.

JlaGoparopHass pab6ora Ne 4. «l3yueHune CTpOEHHS TIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Victopus pa3BUTHs T€HETUKHU. Poib nuronoruu
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETUKU. BKIIam pPOCCHIMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETHUKUA. MeETOAbl TEeHETHUKU (TUOPHUIO0IOTHYECKUM,
UUTOT€HETUYECKUNA, MOJIEKYJISIPHO-TeHETHYECKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUA. [ eHeTnueckas CHMBOJIMKA, UCIIOIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE ['. MeHnenem.
MoHorubpuHoe CKpeuMBaHue. 3aKoH eInHOooOpa3us THOpPUIOB IEPBOIO
nokonenus. IlpaBuno AOMUHUpOBaHWA. 3aKOH PaCUICIUIEHUS MPHU3HAKOB.
I'mnore3a ynctotel ramer. [1ojIHOE U HEMOTHOE JTOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHMUS
npu3HakoB.  lluToreHernueckue - OCHOBBI  JAUTHOPUIIHOTO  CKPEIIMBAHMS.
AHanusupyroniee cKpenmBanme. Vcnonp30Banne aHAIM3UPYIOLIETO CKPEIMBaHUS
JUTSI OTIpE/IeTICHUs TEHOTUITA OCOOH.

CuemienHoe HacnefoBaHue nmpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacJeJOBaHHIO T€HOB. HapyllleHue cuersieHns reHOB B pe3ysbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasi TEOPUSI HACIECTBEHHOCTH. | €eHETUUECKHUE KAPThI.



I'enernka moma. XpoMOCOMHOE ONpeneneHrne nojia. AyTOoCOMbI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporameTrHnie oOpranu3mbl. HacnenoBanue
MPU3HAKOB, CLIETUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTH: HEHACIICCTBEHHAS U HACJICACTBECHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAUGUKAIIMOHHONW U3MEHUUBOCTH. BapuaimoHHbIN psijl 1 BapualluOHHAS KPUBa.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaUECTBEHHBIE NMPU3HAKU M HX
HOpMa peaknun. CBoicTBa MOIU(PUKAITMOHHON N3MEHYHNBOCTH.

HacnenctBennasi, wim TEeHOTHNHMYECKAas, W3MEHUYMBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTh. Meiio3 ¥ TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTarronHasi ”3MeHUYnuBOCTh. Kiaccudukanys MmyTtanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpu4uHbBl MyTaluii. MyTtareHHbie (haKkTOpBbI.
3aKOH r'OMOJIOTMYECKHX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBumnoga.

Buesnepnas HacieACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuorumn uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
YyeJI0BeKa: reHeaJIoTMYECKUM, OJIM3HEIOBBIN, IIUTOT€HETUYSCKUM, OMOXUMHUYECKHUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemMeHHoe ONPEACIICHUE TE€HOTHIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIbBIO
[1I1P-ananu3a. HacneacTtBeHuble 3a00jeBaHUS YEIOBEKA: TI'CHHBIC OOJIC3HH,
00JIE3HH C HACJICICTBEHHOW MPEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue W TreHepaTuBHble MyTauuu. CTBONOBbIC KiETKU. [IpuHIUIBI
3I0pOBOr0 00pa3a >KU3HU, TUArHOCTUKU, MPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oosne3Hel. MenuKo-reHeTUYECKOe KOHCYIbTUPOBAHHWE. 3HAUCHUE MEIUITMHCKON
TCHETHKH B MPEIOTBPAIEHUH U JICUCHUU TCHETHYECKUX 3a00IeBaHNI YEIIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuios.

TaOmumel ©W = CXEMBL: «MOHOrMOpUIHOE  CKpEIIMBaHUE U  €ro
IATONCHETUYECKAasE OCHOBA», «3aKOH pACHICIUICHUS W €ro LUTOr€HETUYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  Tramer», «JlurubpumHoe  CKpeniuBaHuey,
«Iutonornyeckue - OCHOBBI  JUTHOPHIHOTO  CKpemuBaHus»,  «Meho3y,
«B3zaumMopencTeue auIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
JKUBOTHBIX U 4eJOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMS,
CLUEIUIEHHOIO C moJioM», «KapuoTumbel 4YenoBeKka W KUBOTHBIX», «Buubl
U3MEHUMUBOCTHY, «MonudukanuonHas M3MEHYMBOCThY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymmn KpoBu», «MyTalluOHHAsE K3MEHUUBOCTH.

OOGopynoBaHue: MoJenu-anmukanuu «MOHOTHOpUIHOE CKpelIMBaHUE,
«HenonHnoe nomuHupoBanuey, «Jlurnbpunnoe ckpemmuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J/pozoduia» (HopMa, MyTanuu
(bopMBI KPBUTLEB M OKPACKH Teja), repOapuii «I'opox moceBHOM.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlabopatopHasi pabora Ne 5. «3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas padora Ne 6. «M3ydeHrne MoaudUKaIIMOHHOW U3MEHUUBOCTH,
NOCTPOCHHUE BAPUALIMOHHOIO PAJIa U BAPUALMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AHanmu3 myTtanuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass pabora Ne 2. «CocraBieHHE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUMHA U JTOMECTHKALIMS.
VYuenue H. W. BaBuioBa o0 I1eHTpaX MOPOUCXOXKACHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl mpoMCXOXKAEHUsI TOMAIIHUX >KUBOTHBIX. CopT,
1I0pOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CelneKIUU. MaccoBbI 1 MHAMBUAYAIbHBINA OTOOPHI B
CENIEKIIMM pPACTEHUM M KUBOTHBIX. OIllEHKa JKCTepbepa. bIM3KOpoICTBEHHOE
cKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTHIX JIMHUH.
I'ereposuc, wiu rubpunHas cwia. HepoacTBeHHOE cKpeulMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKyCcCTBEHHbIM MyTareHe3 M
MOJIyYEHUE TOJUIUIOUAOB. JIOCTMKEHHUSI CENEeKUUU pacTeHUM, JXUBOTHBIX U
MUKPOOPTaHU3MOB.

bruorexHonmorus Kak oOTpaciib MPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. JTallbl
co3ganusi pexkomOuHantHo JIHK wu Tpancrennsix opranuzMoB. Kiierounas
uHxkeHepud. Kiierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTtudyeckue  npooisembl. I'MO  —  reHeruyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. W. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabmunpel U cxembl: Kapta «lleHTpbl NPOUCXOXKACHUS U MHOT000pasus
KYJIbTYPHBIX pacTeHuil», «I1oposbl TOMAITHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHumity, «OtnanéHaas ruopuau3anus», «Padorel akagemuka M. @. MiBaHoBay,
«[lonumnongus», «OObEKTHl OUOTEXHONOTUU», «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHue», «KKOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJIsIKH MIOA0B U KOPHEIIO0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHwid, repoapuit «CenbCKOX03SICTBEHHBIE PACTCHUS.



JlaGopaTopHble U IpaKkTH4ecKre padoThbl:

Oxckypcust «OCHOBHBIE METOJABI U JOCTHUKEHUS CEJIeKIMU PACTeHUM W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOHUCTIBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIJACC

Tema 1. IBosroMOHHAsE OMOJIOTHSA.

[IpeanochbulKM BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPUHU. OBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosoruu. BnusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeuzerensctBa »BoNonuu. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BUJOB B MaJE€OHTOJOTMYECKOM JIETONUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaguueckue: cxoacTBO U pazinuune GpayH u (Gaop MaTEpUKOB U OCTPOBOB.

DOMOpHUOIOrMYeCKHe: CXOJICTBA M Pa3IM4yUsl SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTHYHbIE,
PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y BcCex
OpraHU3MOB.

OomononHass teopuss Y. J[lapBuna. IlpenanochulkM BO3HUKHOBEHUSA
JapBUHU3MA. J[BWOKyIIME CHUJIBI HBOMIONMHU BHAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOIpPEAETIEHHAsT U3MEHYMBOCTb,
O0opb0a 3a CylecTBOBaHHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJ0KEHHUS.

MuxkposBomnornus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrxyiue cuibl ((hakTOpbl) SBONIONUK BHUIIOB B MpUpPoJe. MyTallMOHHBIH
nporecc M KOMOMHATUBHAsT M3MEHYMBOCTH. [lOmMynsiiMOHHBIE BONHBI U JpEid
reHoB. M3oauust u Murparusi.

EcrectBennsiit otOOp — HampaBiswonmi (aktop sBoaOIUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Botouuu. [Ipumepsr
IPUCIIOCOOJIEHUI Yy Opranu3MoB. ApoMopd03bl U UIH0aAANITALUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakposBomoonusi. PopMbl  3BOMIOLUU:  (DUIETUYECKAsA, JIUBEpPreHTHas,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMoCTh 3BONTIOIUY.

[IpoucxoxaeHne OT HeCHEeUHAIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
criennanu3anys. AJanTUBHAS paiHaLIUs.

JdeMoHCcTpanuu:



[Toptpetsr: K. Jlunueun, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanescknii, K.
M. bap, O. I'ekkenb, ®. Mromiep, A. H. CeBepuos.

Tabnuuel 1 cxemsl: «Pa3BUTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoablliu
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cyiiectBoBanuey, «EctecTtBeHHbI 0TOOp», «MHOroodpasue COpTOB pacTECHUN,
«MHoroobpasue  Hopoja  KUBOTHBIXY, «[Tomystuny, «MyrauuoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «Maunoananranun», «OOmas aereHepanus,
«/IBmxymue cunbl 3Bomounn», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucmoco0IEHHOCTh OpPTraHU3MOBY,
«I"eorpaduyeckoe BUA00Opa3oBaHUEY», «IKOJIOTHUUECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IJIOIOB M CeMSH, KOJuieKmus «[IpuMmepbl 3alMTHBIX MPUCTIOCOOTICHUHN Y
KUBOTHBIX», MoOjelnb «OCHOBHBIE HAINpaBICHUS SBOJIOIUNY», O0BEMHAS MOJENb
«CTpoeHue TOJIOBHOI'O MO3Ta IO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuieKiusi «DopMbl COXPaHHOCTH
UCKOMAEMBbIX JKUBOTHBIX M pacTeHWil», moaenb ammiukauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatsl «PazButue Hacekomoro», «Pa3Butue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud GopmMbl KpbUIBEB U
OKpacKH TeIa).

JlaGopaTopHble U NpaKkTHYeCKUe padoThi:

Jlabopatopnass padora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue NpUCIOCOOIECHHOCTH OpraHHU3Ma H
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHbIE TPENCTAaBICHUA O 3apOKACHUM KW3HU. HayuHble THUIoTessl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W mMaHCHEpMHs. XUMHYECKas
ABOMIIOLMUS. AOHMOr€HHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHMYECKHX.
DKCHepUMEHTAIbHOE MOATBEPKICHUE XUMUUECKOU 3BoMoMK. HavanbHbie Tarbl
ouonorudeckoi sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKHU. llepBble KIETKM W HX SBOIIOLMUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeickas u
nporepo3oiickass dpbl. [lameo3oiickass »pa U €€ Tmepuoabl: KEeMOPHICKUH,
OpPJIOBUKCKUH, CUITYPUUCKUN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa U €€ Nepuoibl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaiiHo30iickass »pa W €€ mnepuoabl: MNaJCOr€HOBBIM, HEOICHOBBIM,
AHTPOTIOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE ATaIlb
SBOJIIOIIMM PACTUTEIBLHOIO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [losiBIIeHUE, paclBET U BEIMUPAHUE IPYII JKUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro MHUpa Kak OTpakeHHe »3Boiouuu. OCHOBHbIE
CHUCTEMATUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YeTIOBEKa. AHTPOIIONOTHS KaK Hayka. PazButue mpeacTaBieHuid o
IIPOUCXOXKIAECHUN YeJIoBeKa. MeTtoabpl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3yInuus 4eI0BeKa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHHUE YEeTTOBEKA.

JBmwxymume  cwibl  (pakTopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHBbIA 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILJICHUE, PEYb.

OcCHOBHBIE CTaIMM U BETBU 3BOJIIOIMU YEIOBEKA: aBCTpaJonuTeku, Yenosek
ymensii, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenmoBek
pasymHbIii. Haxojaku HCKOMaeMblX OCTaTKOB, BpPEMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUS.

UYenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pPachl:  E€BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (9KBaTOpuaidbHas),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckasl).  UepTbl  MPUCIOCOOJECHHOCTH  MpecTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CyLIECTBOBaHUA. ENWHCTBO 4eIOBEYECKHX pac.
Kpurunka pacusma.

JdemoncTpanun:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mwuiep, I'. FOpu, Y.
JapBuH.

Tabmunpl 1 cxeMbl: «Bo3nukHOoBeHMe COJTHEUHOM CHCTEMbBI», «Pa3Butuhe
opraHuueckoro wmupa», «PactutenpHas KieTka», <« KuBOTHasi  KJETKay,
«IIpokapuornueckas KieTka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKA W UeJIO0BEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUYECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHenmue moam», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JIOIN», «HeT0BeYeCKre pachh».

O6opynoBanne:  Mmymsiku  «[Ipoucxoxkaenne — denmoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIIA), CJICHKH WU
U300paKE€HUsI KaMEHHBIX OpYyAUN NEpBOOBITHOrO YeloBeKa (KaMHHU-YOMIEPHI,
pyomna, ckpebna), TeoXpoHOJOrHuYeckas TaOnmma, Koiuekius «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlabopaTopHble ¥ NpaKkTHYecKne padoThbl:

[IpakTuyeckast padora Ne 1. «M3ydeHue UCKOMAaeMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX.



DKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WK KpaeBeIyeCKUil My3eil).

Tema 3. OpranusMbl U OKpPY:KaKILAS CPeaAa.

DKOJ0rvs KaKk HayKa. 3aJaud ¥ pa3zensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCIIEI0BAaHNNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonornueckue (aktopel. Knaccudukamms HSKoIOrHYecKux (PakTOpoOB:
abuoTnueckne, OHOTHYECKHME W aHTPOMOreHHbie. JlelicTBHE HKOIOTMYECKUX
(haKkTOpOB HAa OPraHU3MBI.

AbGuorndeckue QpakTopbl: CBET, TEMIIEPATYypa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucnocoOnenns  OpraHU3MOB K  JECUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhI. Bunpl OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CuMOM03 u ero ¢opmsl. [lapasutusm, koomnepaus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJICOHUYECTBO). AMEHCAIU3M,
HEeUTpanu3M. 3HauYeHUE OHMOTHYECKUX B3aUMOJCHCTBUM Ui CYIIECTBOBAHUS
OpPraHU3MOB B IMPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK momyiasund. OCHOBHBIE I10KAa3aTeau
HNOMYJISAUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMuka 4uciIeHHOCTH HNOMYJISIIUU U €€ peryssius.

JlemoHcTpanum:

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

Tabnuubr u cxemsl: kapta «[Ipupomusie 30HbI 3emnn», «Cpeasl oOUTaHUS
opraHusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISIUU HHPY30pUU-TY(Penbkuy, «[lumieBpie memnm».

JlaGopaTopHblie n nNpakTH4YecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUHN U3
Pa3HbIX MECT OOUTAHUS».

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEYCa».

[Ipaktnueckas padora Ne 2. «Iloncyér mIOTHOCTH NOMYNSUUNA pa3HbIX BUIOB
pacTEHUN».

Tema 4. Coo0miecTBa M 3K0JI0rHYeCKHe CUCTEMBI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIeHO3a: BHUOBas,
NPOCTPAHCTBEHHas, Tpoduueckas (muieBasi). Bunabl-momuHanTel. CBA3M B
OoHoleHO3E.

Dkonoruueckue cucrembl (dKocuctemsbl). [lonsitue 00 »skocucreme W
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, penylueHTbl. KpyroBopoT BElIeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muuieBble) YpPOBHU HKOCUCTEMBI. [luilieBble 1LEeNU U  CETH.
OcHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUS. ODKOJIOTMYECKHE
OUpaMUbl: TPOAYKLIMH, UHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:
YCTOWYUBOCTh, CAMOPETYJISALHNS, pa3BUTHE. CyKLECCHS.

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMAa XBOWHOIO
WIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akrop ycTroiumBocTH dKocucTeM. CoxpaHEeHHE
OMOJIOTUYECKOr0o pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripi, coctaB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢GyHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aJIbHOM 3KOcHCTeMbl. J[MHaMHuueckoe paBHOBecMe W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOreoOXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azora). 3oHabHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbpHBIC 2KONTOrHYECKUE TPOOIEMBI.

CocyiiecTBoBaHMe IIPUPOJBI 17} YeJIOBEYECTBA. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOHUYMBOCTH Ouocdepbl. OCHOBa pallOHATBHOTO
yOpaBJICHUsST TPUPOJHBIMU pecypcaMd M HX HUCHoJb3oBaHUE. JloCTHXeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuum:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumieBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipuponnbie coobmiectBay, «llenn mnuranus», «IKOJIOrHYECKas MHUPAMUTIAN,
«buocdepa n yenoBek», «IKoCUCTEMA IHPOKOIUCTBEHHOrO Jieca», «IKOCHUCTEMA
XBOWHOro  Jjeca», «buomenos Bomoéman, «Arpoueno3», «lIpumepnsie
AHTPOIIOT€HHbIE  BO3JCUCTBUS Ha mpupony», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHHsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BaxkHEHIIasi cOCTaBISIOMIAS
ounocheppr», «Paktopsl Aerpaganuu mousy, «IlapHukoBeiid 3¢dekT», «DaKTopshl
paguoaKTUBHOTO 3arps3HeHust Ouocdepni», «OOmAs cTpykTypa Ouochepbi»,
«PacnipocTpanenue xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepozaa B Ouocdepe», «kKpyroBopor azoTa B Ipupozae».

O6opynoBanue: Mopenb-anmukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacturenbHbie cool1iecTBay, Koiekuuu «buoreHosy, «Bpenurenn BaxxHeUIIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIMH pacTeHUH W
KUBOTHBIX, TPUHAJUICKAIINE K Pa3sHbIM AKOJIOTMYECKUM TPYyMIaM OJHOTO BHIA,



Kpacnas knura Poccuiickoii @enepaunn, HU300pakeHUs OXpaHSAEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 110
BUOJIOTUN1 HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacao ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHUS K pe3yIbTaTaM
OCBOCHHS  OOYyYalOIMMHUCA TIporpaMM cpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICJICHBI CJICAYIOIINE COCTABJISIONINE: OCO3HAHNWE O0YYAIOIIMMHUCST POCCUHCKOMN
IPKJAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENEHUI0, HaJIM4he MOTHBAIlMM K  OOyYeHHIO  OHOJIOTrHuH,
IIEJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPHUYCCKUX TPAAUIMN pPa3BUTHS OHOJIOTHIECKOTO
3HAaHMSI, TOTOBHOCTh U CIOCOOHOCTH OOYYarolIuxcsi pyKOBOJCTBOBAThCS B CBOEH
JIESITENHbHOCTU I[EHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAIWYUE OSKOJOTHYECKOTO TIPaBOCO3HAHWS,
CIIOCOOHOCTH CTAaBUTh IICJIM U CTPOUTH KU3HCHHBIE TUTAHEI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS mpeamera «buonorus» J0CTUraroTCs B
€IMHCTBE Y4YeOHOW ¢ BOCIUTATEIHHOM JCATEIBPHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIbTYPHBIMU, HCTOPHYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMU B OOINECTBE IMpaBHIAMH W HOpPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS WU
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TMO3UIIMM JUYHOCTH, MATPUOTHU3MA,
YBOXEHUS K 3aKOHY W MPABOMOPSJIKY, YEIOBEKY TPyAa M CTapIiieMy MOKOJICHHUIO,
B3aMMHOI'0 YBa)K€HUs, OEpPEHKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJMIIMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit depepanuu, npupoae u
OKpYXKaroUIen cpee.

JIM9HOCTHBIE pE3yJabTaThl OCBOCHHS Yy4deOHOro mpeaMera «buomorus»
JOJIKHBI OTPaXkaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHUpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpWEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOSXKICHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTbITA U OTBITA JICATEIILHOCTH B IMPOIIECCE pPeaiu3allii OCHOBHBIX HAIPABJICHHI
BOCIIUTATENILHON JESATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNHA 00YUYaAIOIIErocs KaK aKTUBHOT'O U

OTBETCTBEHHOTI' O WJIEHA POCCUIMCKOr0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)KEHUE
3aKOHA W IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEILHOCTH IPU CO3/aHHUU
y4eOHBIX MPOEKTOB, PEUICHWH y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHHUE YUYUTHIBATH B CBOHMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSI JIFOJICH C Pa3HBIMHU YOCKICHUSIMHU, KyJIbTYPHBIMU IIEHHOCTSIMU U
COITMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIbHOTO
OTHOILIEHWS] K MHEHUIO OIIMOHEHTOB MpPHU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTENBbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCUNCKOU rpaXJaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pel
Ponunoi, ropmoctu 3a cBOW Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOILIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIECHUE K MPUPOTHOMY HACJICIUIO U MTaMSITHUKAM MPUPOIbI,
NOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCHUHCKUX YUYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWONOTWH, TOHWMAaHUS 3HAYCHHUS OWOJOTHU B TO3HAHWHM 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OIIEeCTBA;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CHyKeHHMIO W 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cy/b0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢cTEeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;



NOHMMaHUE 3MOLMOHATBHOTO BO3JEHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
NPOSBIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCcHUTAHMA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M
IMOLMOHAJBHOIO 0JIATOMOYYHsI:

NMOHMMAaHWE U pealu3alus 3J0pOBOro M Oe30MacHoro ooOpasza KHU3HU
(310poBOE  mMMTaHHWE, COONIOACHME TUTMEHWYECKUX MpPaBWI U HOPM,
cOamaHCUpPOBaHHBIA PEXUM 3aHATHM U OTAbIXa, peryiaspHas Qusnueckas
AKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

[NOHMMaHUE IIEHHOCTH TMpaBWil WHIUBUIYAJbHOTO U  KOJUJIEKTUBHOI'O
0€301acHOro MOBEACHHS B CUTYAIHIX, YIPOXKAIOIMINUX 37J0POBBIO U KU3HHU JTIOCH;

OCO3HAHME MOCJIEACTBUI M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEPCTBa, TPYIOII00HE;

TFOTOBHOCTh K AaKTHUBHOM JEATEbHOCTU TEXHOJOTMYECKONM M COLMaIbHON
HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBITOJIHSTH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3iu4HbIM cepaM npodhecCHOHATBHOW AeSTeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccun U PEaTU30BBIBATH
COOCTBEHHBIE )KM3HEHHbIE TUIAaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHMI0O U C€aMOOOpPa3OBaHUIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1I€JIECO00PAa3HOE OTHOIIEHHE K MPHUPOAE KAK HCTOYHUKY
KU3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILLIEHUE YPOBHS JKOJOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONbITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUNA IS
OKpY’KaroIlel Cpelpl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM W MyTed HX
peLIeHMUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTHU
3HaHUS W YMEHMsS TpU pELIEHUU NpoOJieM, CBA3AHHBIX C palOHAIbHBIM
OpUPOJONOIb30BaHNEM  (COOMIOJEHNEe  MpaBWil  TOBEAEHUS B MPHUPOIE,
HAIpaBJICHHBIX HAa COXPAHEHHE pPAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEM, Orocdepsl);



AKTUBHOE HENPHUATHUE JCUCTBHUM, NPUHOCAIIMX BPEHd  OKPYXKaroleu
IPUPOJHON Ccpejie, YMEHHE NPOTrHO3UPOBATH HEOJAronpUSITHBIE IKOJOTUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATH UX;

HAJIMYME PA3BUTOTO 3KOJOTMUYECKOTO MBIIUICHUSI, SKOJIOTHYECKON KYJIbTYPHI,
OITbITa JeATEIIbHOCTH AKOJIOTUUECKOMN HaMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B IO3HABATEJIIbHOW, KOMMYHUKATUBHOM U COLIMAIIbHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKOU JIEATEIBHOCTH 3KOJIOTHYECKON
HAMpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YUTATEIIbCKOW KYJIBTYpbl KaK CpE/ICTBA
B3aUMOJICHCTBUSI MEXAY JIFOJbMU U MTO3HAHUS MUPA;

NMOHUMaHHE crenuduKd OWOJOTMM KaK HayKH, OCO3HaHMs €€ poliku B
(GhOpMHUPOBAaHUN PAITMOHAIBPHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IICJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
o0lllecTBa, B TO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpolieM
COXpaHEHUsI IPUPOJTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITUBUJIU3AIINH:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/JaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  peliaTh  pecypcHbie  MPOOJEeMBbl  pPa3BUTHUSA
YEJIOBEYECTBA, ITOMCKA MYTEeH BBIXOJIa M3 III00ATBHBIX AKOJOTHUYECKUX IPOOIeM U
o0ecrieueHus1 MepexojJa K  yCTOMUMBOMY  Pa3BUTUIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHJAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUHM OMOJOTMYECKUX 3HAHMH B IEIAX
MOBBIIIEHUSI OOLIEH KYJIbTYphl, €CTECTBEHHO-HAYyYHON T'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAILHOM IpaMOTHOCTU oOydarommxcs, GopmMupyeMoi
IPU U3Y4EeHUU OUOJIOTHH;

MMOHUMAHHUE CYIIHOCTA METOJOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTU UCIIOIb30BaTh TOJydaeMble 3HAHWS [JIs aHajdu3a |
OOBSICHEHUS SIBICHUN OKPYXAIOIIEr0o MUpa U MPOUCXOIAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAay4yHBIX (PaKTOB H
MMEIOIIUXCS JAHHBIX C LEJIbI0 MTOJTYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTHh CAMOCTOSITEILHO MCIIOJIB30BAaTh OHMOJIOTMYECKHE 3HAHMUSA IS
penieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHME IIEHHOCTM HAYYHOM JESATEIIbHOCTH, TOTOBHOCTH OCYILECTBJISATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM0O0Opa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMS yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIe 71 (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YUaIONMUXCS
MEXIUCHUILUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHenuuKky METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBIICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (aKT, MPUHIIUI, THUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/OBaHNEe,  HAONIOJICHUE,  HW3MEpPEHUe,  DJKCICPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE Yy4YeOHble JeWcTBUS (TI03HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue b yHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAIBHOW KOMIIETCHIIMM OOyYaroIIMXCsA, CIOCOOHOCTH
o0yJaronuxcs UCTIOJIH30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHEIE,

MHPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCalbHbIC Yy4YeOHBIE JICHCTBUS B
IT03HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIEero
00pa30BaHus TOJKHBI OTPaXXaTh:

OBiaenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABAaTeJIbHBIMH
JIEUCTBUSIMM :

1) 6a30BbIe JJOrHUecKue AeCcTBHSA:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHMHM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHUS
(aHann3a, CUHTE3a, CpaBHEHUSI, KilacCcupuKauu, 0000IIeHHs ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATH UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C IPYTUMH TTOHSITHSIMH);

OmpeAeniaTh ILENH JeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YIbTATHI ACATEILHOCTU C TOCTABJICHHBIMH IEIISIMU;

UCITIOJIb30BaTh OMOJIOTMYECKUE MOHITHUS SISl OOBICHEHUS (PAKTOB U SIBICHUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXKJIECHUS (MHIAYKTUBHbBIC, JEIYKTHUBHbBIC, TIO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHHUSI;

MIPUMEHSTh CXEMHO-MO/ICIIbHBIC cpeacTBa TSI MIPEJCTABICHUS
CYILIECTBEHHBIX CBSI3€l U OTHOIICHUI B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TakK€  MPOTHBOPEYMH  PaA3HOTO  POJA,  BBIABICHHBIX B  Pa3IMYHBIX
WH(POPMAITMOHHBIX UICTOYHUKAX

pa3pabaTrbhiBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOLIUXCS
MaTepHUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IeJISIM, OLICHWBATh PUCKU TOCIIEICTBUIN JIEATEeIHbHOCTH;

KOOPJMHUPOBAThH M  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUICHUE TIPY PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE IeliCTBUS:

BJIA/ICTh HABBIKAMH Y4€OHO-MCCIEA0BATENbCKOM H TPOCKTHON JIEATENbHOCTH,
HaBBIKAMHU  pa3pemieHus MpodOJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOUCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJOB MMO3HAHUS;

UCIIONIb30BaTh pa3NIMYHbIE BUABI JEATEIHHOCTH [0 IMOJYYEHUIO HOBOTO
3HAHMSI, €r0 WHTEPIpPETalNH, NPEeoOpa3OoBaHUI0O M TPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPU CO3TaHUN YUEOHBIX M COITMATBHBIX IPOEKTOB;

(dbopMHUpOBaATH HAYYHBIH THUI MBIIUICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (OpPMYIUPOBATh COOCTBEHHBIE 3a7a4ll B 00pa30oBaTEIHHOU
JEATENHHOCTH W KU3HCHHBIX CUTYAITUsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI [JIs JI0Ka3aTellbCTBa
CBOUX YTBEP)KIICHHM, 3a/1aBaTh TaPAMETPhI U KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBATh TMONYYCHHBIE B XOJE PpEIICHUS 3aJaud pe3yNbTaThl,
KPUTHUYECKU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

OCYILIECTBIAThH IIEJICHANIPABICHHBIN TOUCK TMEpPEeHOCa CPEACTB M CIOCOOOB
JENCTBUS B MPOPECCUOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M TMPAKTHUYECKYIO O00JacTh
KHU3HEICATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJECH, MpEJIaraTb OpUTHHAIBHBIC MOJXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEITCHUS.

3) pa6ora c nundopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(MOpMaIUu (TEKCTe y4eOHOro
nocoOusi, Hay4YHO-TOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTEpHeTe), aHAIM3UPOBATh



UH(pOPMAIUIO PAa3IMYHBIX BUOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PA3IMYHBIE METObI MPHU MOUCKE U
otOope Ouonoruyeckor MHGOpMAIMN, HEOOXOAUMOM ISl BBHITIOJIHEHHS Y4eOHBIX
3ajay;

OpUOOpETaTh OMNBIT MCMIOIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYpY aKTUBHOI'O UCIOJIb30BAHUS PA3IUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
O6unonornyeckor nHpopmaiuu (cxembl, Tpaduku, IUarpaMmsbl, TaOIUIbl, PUCYHKU
¥ Ipyroe);

UCIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe C
OMOJOrMYeckod HMHQPOpMalMe: MNPUMEHATh XHMHYECKHe, (usnyeckue u
MaTEeMaTUYECKHUE 3HAKK U CUMBOJIBL, (OpMysbl, aOOpeBHATYPY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIaJ€Th  HABbIKAMM  pACIO3HABaHUS M 3allUThl  WH(pOpMaIMH,
UH(GOPMAIIMOHHON 6€30MacHOCTU JTUYHOCTH.

OgyageHne yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1eCTBUSIMM:

1) o0menue:

OCYUIECTBJISITh KOMMYHUKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOre WIM JUCKYCCHUU MO CYHIECTBY OOCyKAaeMOW TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJEHUS OTHOCUTEIBHO BBIMOJHEHUS MpeAiaraeMoi
3a/1a4, YUUTBIBATh MHTEPECHl U COIIACOBAHHOCTH MO3ULMNA APYTMX YYaCTHHUKOB
JManora Wi JUCKyCCUn);

pacrno3HaBaTh HeEBEpOaJbHbIE CpPEACTBAa OOLICHUS, MOHUMAaThb 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYallUH,
YMETb CMSTYaTh KOH(IJIUKTHI U BECTU MIEPETOBOPBI;

BJIAJIETh PA3JMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaMEpEeHUs IpYruX JItoJIeHd, MPOSBIATh YBAXKHUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON M HWHJMBHIYyaIbHOU
paboThI MpU PEIICHUH OMOJIOrHYECKON MPOoOIeMbl, 00OCHOBBIBATH HEOOXOAUMOCTD
NpPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS MIPU PEUICHUN y4eOHOM 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUHA € y4€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;



OpUHUMATh LIEIM  COBMECTHOW  JESATEIbHOCTH, OPraHU30BBIBaTH H
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenensiTh poi ¢ YY4ETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJA M KaXJIOr0 y4YaCTHHKAa KOMaHJIbl B
o0l pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpaKEHNE, OBITh HMHUIIUATUBHBIM.

OgjaieHNe YHMBEPCAJIbHBIMY PEryJSITUBHBIMU A1eHCTBUSIMH:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIA BBISBICHUS MNpoOJIeM M HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIE
YCTAHOBKHU B CBOMX JICMCTBUSIX M MOCTYIKAaxX MO OTHOUIEHUIO K YKHUBOU MpUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATENbHOCTh, BBISBIIATDH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATENIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH  PELICHHs NpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEANOUTEHU;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTh
3a pEILICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW DSPYAMIMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIIATH CBOM 0O0pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsiIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISM;

BJAJCTh  HABBIKAMHU  TIO3HABAaTEJIBHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEHUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pPE3yJIbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU NIl OLUEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATh PEMIEHUS MO HUX
CHI)KEHMUIO;



OpUHUMAaTh MOTHUBBI W apryMEHTBhl JPYrMX I@pU AaHAIW3E pPEe3yIbTaTOB
NEeSTENbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

OpPUHUMAaTh MOTHUBBI W apryMEHThl JPYIMX @pU AaHAIN3E pPE3yJIbTaTOB
NEeSITEeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYrUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € MO3UIMH JPYTOro YeJIOBeKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynapTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue Ajist yueoHoro npeamera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTU MO MOJIYYEHHIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3NMYHBIX Y4E€OHBIX CUTYaAIUSX, a TaKKE B peajbHBIX
KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3yJIbTaThl MIPECTaBICHbI 0 TOAaM 00yUYEHHUSL.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» ¢ 10
K/1acce NOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OpMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOU KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOrMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpACKphIBaTh COJEp)KaHUE OUOJOTMYECKUX TEPMUHOB U TMOHSATHUM:
KHU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (0oOMEH BEIIeCTB M IpeBpallleHue
SHEPrumn), FOMEOCTa3 (caMoperysslus), ypOBHEBask OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIMSI), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJIEKYJsApHOM Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 IeHTpax MHOT0oOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTs rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJETh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOrUU: HAOIIOEHUE U
OIMCAHMUE YKUBBIX CHCTEM, IPOLIECCOB U SBICHUM, OpPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pE3yJIbTATOB, MCIOJb30BAHHBIX HAYYHBIX MOHATHI, TEOPUWA M 3aKOHOB, YMEHHUE
JIeJIaTh BHIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYIIECTBEHHbIE NMPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M NPEBpAIICHHS SHEPIUU B KIETKe, (hOTOCHMHTE3A,
IUIACTUYECKOT0 M HJHEPreTuYeckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIJIOZIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYATLHOIO Pa3BUTUS  OpraHu3Ma
(oHTOTrEHER);

YMEHHUE TPUMEHSATh MOTyYEHHBbIC 3HAHHS Al OOBACHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1 NPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KHU3HU C LEebl0 oOecrieueHuss 0e30IacCHOCTH CBOErO 3/0pPOBbS U 3/10pPOBbS
OKPYXAIOILUX JIOAEH, COOMI0IEHU HOPM IPaMOTHOI'O IMOBEJICHUS B OKpPYKaroUIeil
OPUPOAHON Cpele, NMOHMMaHUuE HEOOXOIMMOCTH MCIOJIb30BAHUS JTOCTHXKEHHUI
COBpEMEHHOW  Ouonorum  u OMOTEXHOJOTUM I PalMOHAIBHOIO
IPUPO/IOTIONIb30BAHUS;

YMEHHE peulaTh JJIEMEHTapHbIe TIEHEeTHMYeCKHe 3aJaud Ha MOHO- H
TUTHOPUAHOE CKpEIIMBAaHUE, CILEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPELIMBAHUS Ui MPECKa3aHUsl HACIeAOBaHUSl MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINIONHATh JTAOOPATOPHBIE W TPAKTUYECKHUE pPabOTHI, COOIIOIATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTMYECKOr0  COJAEP)KaHMSA, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHKOB (CpPEeICcTBa MAacCcOBOW MHGOpPMAlNU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE aCIEKTbl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast 6MoNIOruvYecKyr0 MHGOPMAILIUIO U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buomnorus» 6 11
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHUHBI MHpa U HAy4HOI'O MHPOBO33PEHHUS, O BKIIAJE POCCHUICKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaACKpbIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSTHMA:
BUJ, TIOMYJISIMSA, TeHODOH/I, IBOJIONHNS, ABMKYIIUE CUIIBI ((PaKTOpPbI) IBOIIOINH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHI000pa3OBaHUE, IKOIOTUYECKUE (HAKTOPHI,



AKOCHCTEMA, MPOJAYUEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MNUTaHUs,
AKOJIOTMYECKas Mupamuaa, OruoreoreHos, ouocdepa;

yMEHUE u3JlaraTb OWOJIOTHYECKHME Teopuu (IBOJIOIMOHHAS Teopus Y.
JlapBUHA, CHHTETHYECKash TEOpHsS DHBOJIOLMH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi riIaBHBIX HAIMpaBICHUN U
nyteit sBomonuu A. H. CeseprioBa, yuenuss o 6uochepe B. U. BepHanckoro),
OTPEAENSITh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJI€Th METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBIICHUI, OpraHU3alusi U IPOBEJACHUE
OMOJIOTMYECKOT0  JKCIEPUMEHTa,  BBIABWKCHHE  TUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEIIMYMHAMHU, OOBSICHEHHE IOJTYYECHHBIX
pe3yJabTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX TMOHATHI, TEOPUH U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIHTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJAIMA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoneHO30B M  3KOCUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACJIEACTBEHHOI
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSI, MPUCTIOCOOTIECHHOCTH
OpraHU3MOB, JICHUCTBUSI DSKOJOTMYECKUX (DAaKTOPOB HA OPraHU3MbBI, IEepeHoca
BEIIECTB M TOTOKA JHEPIHMM B JKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHHI B
AKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSTH MOTYYEHHBbIE 3HAHUS I OOBSCHEHUS OMOJIOrMYECKUX
IIPOLECCOB U SIBJICHUU, JUISl NIPUHATUSA MPAKTUUECKUX PEUICHUN B MOBCEIHEBHOU
KU3HA C LEIbI0 obecnedyeHus OEe30IacHOCTH CBOErO 370pOBbS M 30pPOBBSA
OKpPYXAaIOLIUX JI0AEH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHMMaHUE HEOOXOJWMOCTH MCIOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOOTIOIH30BAHHS;

YMEHHUE pelIaTh 3JEMEHTapHble OMOJIOrMYECKUE 3aa4H, COCTABISITh CXEMBI
nepeHoca BeleCTB U DHEPTrUU B IKOCUCTeMax (IIeTH MUTaHuUs);

yYMEHHUE BBINONHATH JTA0OpPATOPHBIE U TPAKTUUYECKHUE paboThI, COONIOAATH
npaBmiIa Mpu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEACTBA MAacCCOBOM MH(OpPMAIIMU, HAYUHO-TIOMYJISPHBIC
MaTepHualibl),  paccMaTpuBaTh  TJ00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHE CO03/laBaTh COOCTBEHHbIC ITMCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOIOrMYecKyt0 UHPOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUIHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P KonTpoabnsbie | IlpakTnuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
bu6anoreka LIOK
1 b .
MOJIOTHA Kait Hayka 6 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3alus 3 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
X i 24 1
3 MMHUYECKHUI COCTaB M CTPOCHUE KIIETKU hitps:/m.cdsoo.ru/7f41¢292
Bbu6mmoreka [JOK
4 X 1
HSHEICATCIILHOCTD KICTIH 8 https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAMBUAYaJIbHOE Pa3BUTHE 17 1 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 2,5




11 KJIACC

KonuuecTBo yacoB DJIEKTPOHHBIE
HanmeHnoBaHue pa3iejioB U TEM nmudpoBbie
Ne n/mm P Konrpoabubie | Ilpakruueckue (uipp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
HacnencrBeHHOCTS U HI3BMEHUUBOCTH 24 15 bu6mmorexa [IOK
OpraHHu3MOB ' https://m.edsoo.ru/7f41¢292
Cenexmust opranu3mMoB. OCHOBBI 9 bu6nuorexa LIOK
OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢c292
bu6nuorexa [IOK
1
IBOIIOIHOHKAA GHONOTHS 35 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 1,5
12 KVIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iejioB U TEM nudpoBbie
Ne n/m P Kontpoabubie | IlpakTnueckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 7 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
OpraHu3MBbl B OK aroiias cpenaa 15 1 bubmorexa HOK
P pyaiol pea https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 26 hitps://m.cdsoo.rw/7f41 ccT4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 1.5




IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KonnyecrBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka LIOK
1 buonorus B cucreme Hayk 3 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl TO3HAHUS JKUBOW MTPUPOJBI.
[Tpaktrueckas padora Ne 1
2 «Hconp30BaHMe pa3IMIHbIX 3 0.5 bubmorexa OK
P ' https://m.edsoo.ru/363e6122
METO/OB IPU U3YYCHUHU
OMOJIOTUYECKHX OOBEKTOBY
3 buonornueckue cucTemsl, MPOLECCHI 3 bubnmoreka [JOK
U UX U3y4YEHHUE https://m.edsoo.1u/863e6564
4 XuMHUYECKU cocTaB KieTku. Boja u 3 bubmuoreka [IOK
MHUHEPAJIbHEIE COIN https://m.edsoo.ru/863e674e
bu6nunorexa [IOK
5 benku. CocTaB u cTpoeHne OEIKOB 3
P hitps://m.edsoo.ny/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «M3yuenue 3 05 bubnnorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)»
bubnnoreka [JOK
7 Yrinesonsl. JIunuasl 3 HOIIOT 1

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




bubmuorexa [IOK

8 HyxsiennoBeie knciiorsl. AT® https://m.edsoo.ru/863e6dSc
9 Ucrtopus u MeToIbl U3ydEeHUS bu6nunorexa LIOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KiteTka kak meyocTHas xKuBast
CcHCTEMA
CrpoeHue 3yKapuoTUYECKOM KIIETKH.
Jlaboparopuas pabora Ne 2
«M3yueHue cTpoeHus KIETOK bub6mmorexa LIOK
11 pacTeHuil, ’KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuit 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TrOTOBBIX MHKpOITIpENapaTax u ux
OTMCAHUE»
bubnunorexa LIOK
12 OOMeH BeIecTB MM METab0JIN3M hitps://m.cdsoo.rw/863¢766¢
bu6nunoreka LIOK
13 Potocunres. Xemocunres https://m.eds00.1u/863e7c¢98
. bubnmoreka [JOK
14 uepreruteckuii 0Omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKHU. Jlenenue
KieTku. Muros. JlabopaTopHast Bu6morexa LOK
15 paborta Ne 3 «HabGmonenue muto3a B 0.5 hitps:/m.edsoo.ruw/863¢Tdcd
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres 6enka. Peakuus bubnuorexa [IOK
MaTPUYHOI'0 CUHTE3A https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancaaums — duocwnres benka https://m.edsocl)_.lru/863e796e
18 Hexnetounsie (hopMbl )KU3HH — bubnnoreka [JOK




BUPYCHI

https://m.edsoo.ru/863e7540

but6mmoreka [IOK

19 @OpMBI pa3sMHOKEHHSI OPraHU3MOB 3 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meiios 3 https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0I0TBOPECHHE.
)1 Jlaboparopnas padota Ne 4 3 0.5 bubnnoreka [JOK
«/3yueHne CTpOECHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
” NunuBuayansHOE pa3BuTHE 5 bubnnoreka [JOK
OpraHvu3MoOB https://m.edsoo.ru/863e8436
OBUIEE KOJIMYECTBO YACOB I10 68 25

[TPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Jlara nudposbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue dp
Bcero H3yuyeHusi  o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchbl

| I'eneTnka — Hayka o | bubnmoreka [JOK
HACJIEACTBEHHOCTH U U3BMEHYHUBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACIIEIOBaAHUS

2 MIPU3HAKOB. MOHOrHOpUIHOE 1 buGnnorexa [IOK

p ) p https://m.edso00.ru/863e¢8878
CKpelllMBaHNe

UruOpUIHOE CKpeLMBaHuE. 3aKOH

3 iIGSaBI/II()JI/IMOFO HaIz:ne OBaHUsA 1 bubamorexa [HOK
4 https://m.edsoo.ru/863e89a4

MIPU3HAKOB
CuerieHHOE HaclleJJOBaHHE
npu3HakoB. JJabopaTtopHas pabora Ne

4 5 «M3ydeHue pe3yabTaToB | 0.5 bubnnoreka [JOK
MOHOTHOPUAHOTO U AUTHOPUIHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIUBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

5 I'enernka mona. HacinemoBanme | bubmuorexa [IOK
IPU3HAKOB, CLECIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencreennas
M3MEeHUYUBOCTh. JIabopaTtopHas

6 pabota Ne 6. Mzyuenue | 0.5 bubnnoreka [JOK

MOIU(PUKAITMOHHON U3MEHUYHNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO Psiia U
BApUALIMOHHOMN KPUBOM»

https://m.edsoo.ru/863e8efe




HacnencrBenHas '3BMEHUUBOCTb.

JlaGopartopnas pabota Ne 7. «AHanu3

bubnunorexa LIOK

! MYTaIHi y Jpo30(HIBI HAa TOTOBBIX 0.5 https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»
8 ['eneTuka yenoBeka bubmmorexa [IOK
https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O60061IeHHE IO
9 teme «HacnenctBeHHOCTD U
U3MEHYUBOCTH OPTaHU3MOBY
10 Cenekmus Kak HayKa v MPOIECC bubnmorexa [OK
https://m.edsoo.ru/863e9214
1 MeToabl U JOCTHKEHUS CEJIEKIINU bu6nunorexa LIOK
pacTeHUM 1 KUBOTHBIX https://m.edsoo.ru/863e9214
12 buorexHoorus kak orpacib bu6mmoteka [IOK
MPOU3BOJCTBA https://m.edsoo.ru/863e¢9336
13 DBOIIONMS U METOJIbI €€ N3YUYEHHUS bubnmorexa HOK
https://m.edsoo.ru/863ea20e
14 Hcropus pa3sBuTus peAcTaBICHUN bu6mmoteka [IOK
00 3BOJIIOIIMH https://m.eds00.ru/863¢9570
butmmoreka [JOK
15 Muipoopostions https://m.edsoo.ru/863e9cle
[Momynsinust kak 3JeMeHTapHast
€MHULA BUJA U HBOJIIOIUH.
16 HI;6OpI:TOpHI;}I pabora Jﬁg 1 0.5 bubamorera OK
https://m.edsoo.ru/863e99¢c6
«CpaBHEHHUE BUIOB 110
MOP(}OIOrHIecKOMY KpUTEPHIO)
17 JBmxy1ue cuiibl (3J1€eMEHTapHBIC bu6muoreka [IOK

(bakTOpHI) FBOIOLUU

https://m.edsoo.ru/863e9da4




bubmuorexa [IOK

18 EctecTBenHbIi 0TOOp U €10 POpPMBI 1 hitps://m.edsoo.r/863¢9ed0
Pe3ynbTaThl 3BOIIOINN:
IPUCTIOCOOJICHHOCTh OPraHU3MOB U

19 BHU1I000pa3zoBanue. Jlaboparopuas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHnu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa»

20 Hanpasnenus u nytu | bubmmorexa [IOK
MaKpO3BOJIIOLAU https://m.edsoo.ru/863e9cle

21 HeobpatumocTs 3BOMIOIINN 1

” HcTopus sxn3HM Ha 3emiie U METObI |
e€ U3ydeHust

2 I'unoressl NPOUCXOKACHUS KU3HU HA | bubnnorexa [IOK
3emie https://m.edsoo.ru/863eaSa6

OBIIEE KOJIMYECTBO YACOB I10 68 )5

[NPOI'PAMME




12 KIIACC

KonuyecrBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka KonTtpoabnbie | IIpakTHueckne Aara i ppoBnie
Bcero H3yuyeHusi  o0pa3oBaTesIbHbIE
padoThI padoTbI pecypehI
| Pa3Butune xu3HM Ha 3emiie Mo 3pam U 3 bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl IBOTIOLUN
PacTUTENBHOTO U )KUBOTHOTO MHUpA.
) [TpakTueckas padorta Ne 1 3 0.5 bubnuorexa [IOK
«M3y4yeHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUICKLIHSAX )
3 CoBpeMeHHas cuctema 3 bubmuorexka [IOK
OpPraHUY€eCKOro Mupa https://m.edsoo.ru/863ea48e
4 DBOJIIOIHS YeJIOBEKa (AHTPOIIOTEHE3) 3 bubmorexa OK
https://m.edsoo.ru/863eac2¢c
5 JBuoxkytue cuibl (haKTophl) 3 bubmuorexa [JOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
6 OcCHOBHBIE CTaJIUU IBOJIOLUU
4eJioBeKa :
7 UYenoBeuyeckue pacbl U IPUPOIHbIE 3 bu6muoreka [IOK
aJlarTalMy 4eja0BeKa https://m.edsoo.ru/863eaeca2
PesepBubIii ypok. O60061IeHNE 1O
8 TeMe «BO3HHKHOBEHNE U Pa3BUTHE 3
JKU3HU Ha 3emie»
9 OKoJIorus Kak Hayka 3




Cpe,I[LI 00OMTaHUSA U DKOJIOTHYECKHE

bubmmoreka [IOK

10 bakTopbI https://m.edsoo.ru/863eafec
AbGunotndeckue GaKkTopHbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckre 0COOEHHOCTH
11 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa OK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopHast pabota No
4. «BnusiHue cBeTa Ha POCT U
Pa3BUTHE YEPEHKOB KOJIEyCa
bu6nunorexa LIOK
12 brotiieciie gairope! https://m_edsoo.ru/863b348
DKOJIOTUYECKUE XapaAKTEPUCTUKU
nonynsiun. [Ipaktnyeckas pabora
13 No 2 «Ilopcuér miaoTHOCTH 0.5
MOMYJISIIIWIA Pa3HbIX BUIOB
pacTeHui»
14 Coo0rmiecTBa OpraHu3MOB — bubnmnoreka [JOK
OmoIIeHO03 https://m.edsoo.ru/863eb46a
15 OKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENI YKOCUCTEMBI.
16 DKOJIOTUYECKUE TUPAMUJIBIL. bubnmorexa [OK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
17 [IpupoaHbie 5KOCUCTEMBI
18 AHTpPOINOTreHHbIE SKOCUCTEMBI
19 buocdepa — rinobanbHas bu6muoteka [IOK
AKOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
20 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [IOK
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[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

I[IpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

CdopmupoBaHHOCTH 3HAHUH O MECTE W POJM OHOJIOTUU B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA ¥ HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUHCKUX M 3apyOekKHBIX Y4EHBIX-OHMOJIOTOB B pa3BUTHE
Ouosoruy; (pyHKIIMOHATHEHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHUS

JKU3HCHHBIX 3a1a4

YMeHHue packpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIICCTB H
MpeBpallleHue JHEPruM), TOMeOocTa3 (caMoperyislus), YypOBHEBas
OpraHH3aIus JKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE (PEIPOIYKIUS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMmeHnue uznaraTb OMOJOrMYECKUe TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MytannoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.J1. BaBunosa) u
yuyeHHus (0 LIEHTpax MHOToo0pasus U MPOUCXOKIACHUS KyJIbTYPHBIX
pactenuii H.M1. BaBunosa), onpenensTe rpaHULbl UX IPUMEHUMOCTH K

ZKHMBBIM CUCTCEMaM

YMeHue BHaJeTh METOJaMH HAaydyHOrO IIO3HAaHUS B OHOJIOTHUH
(Habmro/leHNe M OMHUCAHME XHMBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTUYECKOTO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
HCCJIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHM, TEOPUl M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJAbLI HA OCHOBAHUU MOJTYUYCHHBIX p€3y.]'[BTaTOB)

10 KVIACC

Kon
MpoBePsSIeMOro
pe3yJbTara

1

2

3

4

5

yMeHI/Ie BBIACIISATH CymeCTBeHHLIe HpI/ISHaKI/I BI/Ip}ICOB, KJICTOK
HpOKapI/IOT 158 BYKapI/IOT, OJHOKJICTOYHBIX nu MHOT'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTHM  TMPOIECCOB OOMEHAa  BEHIECTB U
MIPEBPAIICHUS JHEPTUU B KIIETKE, (OTOCHHTE3a, IUIACTHYECKOIO H
JHEPreTUYecKoro  OoOMEHa,  XEMOCHHTe3a, MHTO3a,  Meko3a,
OIJIOZIOTBOPEHHSI,  Pa3MHOXCHHUS, WHIUBUAYAJIBLHOTO  Pa3BUTHS

opranusMa (OHTOTeHeE3)




YMeHue OpUMEHSTh MOJy4YeHHbIE 3HaHUS Ui OOBSICHEHUS
OMOJOrMYECKUX MPOLECCOB U SIBJICHUM, I MPUHATUS MPAKTUYECKUX
pelIeHuid B MOBCEAHEBHOM KHU3HU B LIETAX oOecrieueHrs 6e30MacHOCTH
CBOETO 37I0POBbsI M 37J0POBbsI OKPYKAIOLIUX JIFOJIEH, COOIIO/IEHUSI HOPM
rPaMOTHOIO TIOBEIEHUS B  OKpYXalollell MpPUPOAHON  cpere;
MMOHUMaHUE HE00XO0TMMOCTH HCIIOJIb30BaHUS JIOCTHKEHUI
COBPEMEHHOW OWONOTMM ¥ OMOTEXHOJOTHH JUIsi palOHAIBHOTO

IpUPOAOIIO0JIb30BAHUA

YMmenue pemaTth 3JIEMCHTAPHBIC TCHCTHUYCCKUC 3adda4d HAa MOHO- U
,I[I/IFI/I6pI/II[HOe CKpPCHIUBAHUC, CHCIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/Il[HOFO CKpCUINBaHUA JJIA NpCaACKa3aHuA

HaCJICAOBaHU ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH J1TA0OpAaTOpHBIE M TpaKTHUYECKue pabdoTsl,
coOmonaTh mnpaBuia nOpu pabore ¢ y4yeOHBIM M J1a0OpPATOPHBIM

o0opynoBaHueM

10

YMeHue KpUTHUECKU OLEHUBATh U HMHTEPIPETHUPOBATH MH(POPMAIUIO
OHMOJOTrMYECKOr0 COJAEPKaHuUs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3ianuHbiX UcTOYHHKOB (CMMU, HayuHO-TIOMYJIsIpHBIE MaTepHalbl);
STHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOrHUH,
MeJUIHE, OMOTEXHOJIOTUU

VYMeHue co31aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS,

000011as1 OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

I'paMOTHO HMCIIOJIB30BATH MMOHATUHHBIN arapar OMOJIOTUH

11 n 12 KJIACC

Kon
MpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CpopMUpOBAaHHOCTh 3HAHU O MECTE W POJIM OUOJOTHU B CHUCTEME
Hay4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOI
€CTEeCTBEHHO-HAYYHON KapTHHBI MHpPAa U HAYYHOTO MHPOBO33PCHHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE
O6uosoruy; (QyHKIMOHAIBFHOM TPAMOTHOCTH 4YeJIOBEKa IJIsi PEIICHUs

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHHWE OHOJOTHYECKMX TEPMHUHOB U

TOHSTHMH: BHUO, IIOITIYJIAIUA, FCHO(bOHI[, OBOJIIONMA, ABMIXXYIIHNC CHIIbI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BH1000pa3oBaHUE, 9KOJIOTUYECKHE (bakTopsI, 9KOCHUCTEMA,
MPOAYIICHTBI, KOHCYMEHTHI, PEIYIICHTHI, Hernu  MUTaHus,

9KOJIOTHYECKas MUpaMuia, OuoreoreHo3, onocdepa

VYMeHue uznaraTtb OMOJIOTHYECKHE TEOPUH (IBONIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpHUs  HSBOJIOLUUHM), 3aKOHBl H
3aKOHOMEpHOCTH (3apojbiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myrei spomonuu A.H. Cesepuosa, yueHus o
ouochepe B.M.  Bepmaackoro), ompenensiTh  TpPaHUIBI  HX

MNPUMCHUMOCTH K ) XUBBIM CUCTECMaM

YMeHue BIajeTh METOJAaMH HAaydyHOTO TIO3HAHUS B OHOJIOTHUH
(Habmro/leHNEe W OMUCAHME XHMBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi ¥ TPOBEJCHHE OHMOJIOTUYECKOrO  JKCIIEPUMEHTa,
BBIJIBIDKEHUE  THUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIEYEeMbIMH BEIMYMHAMHU, OOBSICHEHHE TMOJNyYCHHBIX Pe3yJIbTaToB,
WCIIOJIB30BAaHHBIX HAYYHBIX IOHATHM, TEOPHl M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.]'IBTaTOB)

YMmeHnne BBIJIEIIATh CYILIECTBEHHBIE MIPU3HAKA CTPOEHHUS
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MOMYNIALMHA, MPOIYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OWOTeOI€HO30B U  3KOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJICICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOr0  0TOOpa, BUA000Pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTMYECKUX (PAaKTOPOB HA OPTraHU3MBI,
[IEpEeHOCa BEIIECTB U IIOTOKA YHEPTUU B YKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue IPUMCHATH IMMOJIYYCHHBIC 3HaHUA JJIA 00BsICHEHUS
OMOJIOTHYECKHX mponeccoB u HBJ’IGHHﬁ, IJId TIPUHATHUA [TPAKTHYCCKUX
pelIeHHii B MOBCETHEBHOMN )KU3HU B LENAX 00ecrieueHHst 0€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPYKAIOLIUX JIFOJEH, COOJIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXAKMIEH MPUPOJHON  CpeAc;
IIOHUMaHHue HCO6XO,}II/IMOCTI/I HCIIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ

COBPEMEHHOU OMOJIOTHH JJISI pallHOHATIFHOTO TPUPOIOTIOTH30BAHUS

Vmenue peiiaTth 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aga4m, COCTaBJIATH

CXEMBI IIepeHOCca BELIECTB M SHEPTUU B 3KOocHcTeMax (L€ MUTaHNs)

YMeHue BBINOJNHATH JIaOOpaTOpHBIE U TMpaKTUYecKue paboThl,
cobmonath TpaBuWia mpu padboTre ¢ y4eOHBIM M JA0OpPATOPHBIM

obopynoBaHuEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHUPOBATH MHGOPMALUIO
OHMOJIOTUYECKOr0 COJEPKaHusl, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3ianuHbiXx UcTOYHHKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHAalbl);

’ paccMaTpuBaTh rio0abHbIe IKOJOTUYECKHE poOIIEMbI
COBPEMEHHOCTH, (JOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIHIO
YMeHue co3aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbBIE COOOIIEHUS,
10 000011128 GMOJIOrMYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOUYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar Ouosorun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

buonorus xkak HayKa

1.1

buonorust — Hayka o xwuBoW mnpupone. Ponp Ouonoruu B (QOpMHUPOBAHUU

COBPEMEHHOM HayqHOU KapTHHBI MUpa. CrucTemMa OMOJIOrHYeCKUX HAyK

1.2

MeToabl TO3HAHUS JKUBOW TPUPOABI (HAOIIOACHHUE, SKCIIEPUMEHT, OIHMCaHUE,
U3MEpeHue, Kiaccuukamus, MOJCTUPOBaHUE, CTAaTUCTHYECKas oOpaboTKa

JTAHHBIX )

JKuBBIE CHCTEMBI U UX opraHusanusa

2.1

22

Xusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yudeHus Omosnoruu. CBoicTBa

OHOoCUCTEM U UX pa3zHooOpa3ue

YpoBHU oOpraHu3aldud OUMOCHCTEM: MOJIEKYISIPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUA0BOM, 3KOCUCTEMHBIN, O1OChepHBIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHThl. Bojga u  MuHepanbHble BemecTBa. DOyHKIMM BOABI H

MUHEpaJbHBIX BEIIECTB B KiIeTke. [lognepkanue ocMoTHYecKoro OajgaHca

32

benku. CoctaB u crpoeHHe OeTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HeszamenuMple W 3aMEHHMBIC aMUHOKHCIIOTBI. AMMHOKHCIOTHBIA COCTaB.
YPpOBHU CTPYKTYpHI OCITKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPECTUIHAS U
YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBa OenkoB. buonornueckue
GyHKIIHM OEIKOB.

®depMeHTHl — Ouonoruueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
HeHTp, cyoctpatHas crnenubuyHocts. KodepmeHntsl. Buramunbl. Otnnuus

q)epMeHTOB OT HCOPraHNM4YCCKUX KaTallu3aToOpOB

33

VYraeBoabl: MOHOCaxapuabl (TJIIOK03a, pubo3a U Ae30KCHpu003a), Arcaxapuibl
(caxapoza, JlakTo3a) W TMoOJUcaxapuibl (Kpaxman, TJHUKOTEH, LeJUII0JI03a).
Buonorudeckue GyHKIUHU YTIE€BOIOB.

Jlumuael:  Tpurnuuepuabl, — crepounsl,  ¢ochomunuasl.  ['mapodunbHO-
runpodoOHbIe cBOHMCTBAa. buonormueckue ¢yHkmmu smnuaoB. CpaBHEHHE

YIJI€BOOOB, OCIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPIUU

34

Hyxneunoseie kucnotel: [IHK u PHK. Hykieotuabl — MOHOMEpHI HYKJIEMHOBBIX




kucioT. Crtpoenne u Qynkmum [IHK. Crpoenme u dynkmum PHK. ATO:

cTpoeHue u pyHKIII

3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHHUs KIETOK

3.6

Krnerka kak nenoctHas xuBasi cucreMa. OOmMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHass mMemOpaHa, mojiekynasl JIHK kak renernueckuii ammapar, cuctema

cuHTe3a OeJKa

3.7

Tumnel KIETOK: 2yKapuOTHYECKast M MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKoi  kieTku. KiierouHas crenka Oaktepuii. CtpoeHue
AYKApUOTUYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MUBOTHOW H

IpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX
¢byskiumu. [InazmaTtrueckas meMOpaHa, e€ cBoicTBa U ¢pyHkimuU. [luromnnazma u eé
opraHonipl. O HOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHIOIUIa3MaTHUYecKas CeTh
(OIIC), ammapatr ['onbmxu, nuzocoMbl. [loayaBTOHOMHBIE OPraHOMIbI KJIETKU:
MUTOXOHJIpUH, IUIacTuAbl. [IponcxokaeHue MHUTOXOHAPUN W IUTacTHI. Bunbl
wiactua. HememOpaHHbIE OpraHOMIbBI KIETKH: PHOOCOMBI, KJICTOYHBIA LIEHTP,

PECHUYKH, KI'yTUKUA. DYyHKIIMKM OpraHOUIOB KIETKU. BriroueHus

3.9

Snpo — perynasaTopHbli HeHTp KieTku. CTpoeHue sapa: sjuepHas 000J0dYKa,

KapHoIUIa3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEmECTB B KIIETKE

XHSHG}ICSITGHLHOCTB KIJIETKH

4.1

OO6men BemiecTB, Wiau MeTabomm3M. AccuMuisinus (TUTACTUYECKU OOMEH) U
JUCCUMUIIALINS (PHEPTreTHUECKUid OOMEeH) — JBE€ CTOPOHBI €IMHOIr0 Mpolecca
MeTtabonu3Ma. Tunbsl oOMeHa BeleCTB: aBTOTPOGHBINA U reTepoTpodHbiid. Pomib

(bepMeHTOB B 0OOMEHE BEIIECTB M MIPEBPAIEHIUH YHEPTHU B KIETKE

4.2

®otocunres. CeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3a Ui JKU3HH HA 3eMIle.
Bnusiaue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHUHTE3Hupylomme Oakrtepud. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

4.4

DHepreTuyeckuii oOMeH B KieTKe. PacierieHune BeIIECTB, BBIACICHUE H
AKKyMYJUPOBAHHE DSHEPTrUM B KIETKE. OTambl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCIECHHWE, WIH KIETOYHOE

neixanue. DG HEKTUBHOCTh SHEPTETUIECKOTO 0OMEeHa

Peakiun matpuuHoro cunresa. ['enernueckas undopmanus u JJHK. Peanuzamms

reHEeTUYECKOM I/IH(bOpMaI_II/II/I B KJeTke. ['eHeTHuecKui KOOg U €ro CBOMCTBA.




Tpanckpunius — matpuuablii cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka.

KonupoBanue amuuokucioT. Ponbs pubocom B OnocunTe3e Oeika

4.5

Hexnertounsie dopmbl xu3Hu — BUpychl. Mctopust otkpeitus Bupycon (/.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HENEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuMH, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedunura yenoseka (BMY) — Bo3dyaurens CIIN/a.

[IpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00IeBaHUI

Pasmuoxenne n WHIAWBUAYAJIBbHOC PA3BUTHUEC OPTaHN3MOB

5.1

Knerounslii 1wk, wWiM JKU3HEHHBIM UMKI KiIeTku. MHTepdasza u muto3.
[Ipomeccrl, mpotekaromue B uHTepdasze. Permmukamms — peakiuss MaTPUYHOTO
cureza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIUMITONAHBIA W TalIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpBl.  XPOMaTHBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W HWHAMBUAYAJTBHOTO PAa3BUTHUA
OpraHU3MOB.

Henenune kierkn — muto3. Craaum muto3a. [Iporeccel, mpoucxonsiiue Ha

pPa3HbIX CTAAUSAX MUTO3a. bUOJOrMYECKHI CMBICII MUTO3a

5.2

@®opMbI pa3MHOXKEHHsSI OpPraHU3MOB: Oecronoe W mojoBoe. Buuel Gecmosoro
pa3sMHOXCEHHUS: JeNICHHEe HaJBOE, IOYKOBAHHUE OJHO- ¥ MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPTraHU3MOB, €I'0 3HAUCHUC IJI CCICKINN

5.3

[TosoBoe pazMHOXKEHUE, €r0 OTIIMYHUS OT OECIIOJIOoTO.
Metios. Cragum wmeiiosza. [lporecchl, MpoWCXOASIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Mmenose. KpoccuHroBep. BHOTOTMYECKHI CMBICT U

3Ha4yeHUe Mero3a

54

["ameTrorenes — mporecc 00pa3oBaHuUs MOJIOBBIX KJIETOK y JKUBOTHBIX. [losoBBIC
JKeJle3bl: CEMEHHUKU U AUYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (Crepmaro3ouj, SileKieTka) — cepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA HﬁHeKﬂeTOK " CIICPpMATO30UI0B. OHJ'IOI[OTBOPCHI/Ie. HapTeHOFGHGB

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuoreHes). Dtanbl YMOPHOHAIILHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpymsauus, opraHoreres. IloctamOpruonansHoe pasButue. Tumbl
NOCTAMOPHOHAJIBHOTO Pa3sBUTHA: MpSAMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB; (PAaKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpOACTBA.

PocT u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HaCJ'IC,Z[CTBeHHOCTB U UIBMCHYHUBOCTb OPIraHU3MOB




6.1

[Ipenmet u 3amaun reHeTuku. Mctopust pa3BuTusa reHeTkd. Bkiuag poccuickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TIEHETUKU. MeToapl TeHETHKHU
(rubpugonoruyeckuii, LUTOTEHETUYECKUN,  MOJIEKYJISIPHO-T€HETHUECKUM).
OcHoBHbIE TeHEeTUYEeCKUE MOHATHA. [ eHeTnyeckass CHUMBOJIMKA, UCIIOJIb3yeMas B

cxemax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HACJEIOBAHMS IPU3HAKOB, YycCTaHOBJIEeHHble I'. Menzaenem.
Mounoru0OpuaHoe ckpeluBaHue. 3aKkoH eAMHOo00pa3us THUOPHIOB TMEPBOTO
nokoneHus. IlpaBuio JOMUHUpOBaHUS. 3aKOH pacIICIUICHUs] TPU3HAKOB.
I'unoresa unctoTel ramet. [loyiHOE ¥ HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe cKpeliMBaHue. 3aKOH HE3aBUCHMOTO HACIIECIOBAaHUS MPHU3HAKOB.
[{uTtoreHeTn4yeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIUBAHUSA. AHAIM3UPYIOIIEE
cKkpemuBaHue.  Vcmonb30BaHME — AQHAIM3UPYIOMIETO  CKPEUIUBAHHS IS

OIIpe/eNICHUs] TEHOTHUIIA 0CO0U

6.3

6.4

CuernuieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuersieHHOMY
Hacjle0OBaHUI TIeHOB. HapymieHwe cremieHus TE€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHasi Teopusi HaclieZICTBEHHOCTU. ['‘eHeTnueckue
KapThl.

I'enernka mosa. XpOMOCOMHOE OIpeAeTeHHE IMoja. AYTOCOMBI U TIOJIOBBIE
XpoMocoMbl. ['omoramerHsle U rereporameTHble opraHusmbl. HacnepoBanue

IIPU3HAKOB, CICIUICHHBIX C II0JIOM

W3meHnunBoCTh. BUIbl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HAcJEICTBCHHAs.
Pors  cpensl B HEHAcHEACTBEHHONW  M3MEHYMBOCTH.  XapaKTePHUCTHKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIA psSa W BapHallMOHHAS
kpuBasi. Hopma peakuum mnpusHaka. KoianyecTBeHHble UM KaueCTBEHHBIE

IPU3HAKH U UX HOPMA PCAKIIHUU. CBolicTBa MO):[I/I(I)I/IKaLII/IOHHOﬁ HN3MCHYHUBOCTHU

6.5

HacnenctBeHHast, WM TEHOTHUIIMYECKas, M3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTh. MeHo3 M TMOJIOBOM THpolecc — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTannoHHass U3MeH4nBOCTh. Kitaccudukamuss MyTauuid:
TE€HHbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTareHHbIe
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIICACTBEHHON n3MeHnunBoct H. M.

BasuioBa

6.6

I'enetuka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJI0BeKa: TreHeaIOTUUCCKUM, OMU3HEIOBEIH, IIUTOrCHETUYUCCKU,
OMOXMMHYECKHH, MOJEeKyIsipHO-reHeThudeckuil. CoBpeMEHHOE OIpesesieHue
TE€HOTHIIA: TIOTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE C
momompto [1I[P-amanmm3a. HacnencTBenHple 3a0o0JieBaHUS 4YeOBEKa: TEHHBIC
0oJie3HM, OOJIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIC

oone3nn. ComaTHYeCKHE U T'CHCPATUBHBIC MYTAllUU. HpI/IHI_[I/IHBI 3A0POBOTO




oOpaza KW3HHM, AUATHOCTUKH, NPOPWIAKTAKA U JICYEHUS TEHETHYECKHUX
Oose3Hel. MeauKo-TeHETHYEeCKOEe KOHCYJIbTHPOBAHUE. 3HAUCHUE METUITMHCKOU

ICHCTUKHU B IIPEAOTBpAIICHUN U JICUCHUN I'CHCTHYCCKUX 3a00JI€BaHNH Y€EIOBEKA

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenexuusi Kak Hayka M Ipolecc. 3apoKICHHE CEJIEKUUU U JIOMECTHKAIlMs.
VYyenne H.M. BaBunoBa o0 meHTpax MNPOUCXOXKIACHUS W MHOT00Opa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKACHHS JOMAIIHUX XKUBOTHBIX. CopT,

opoJa, IMTaMM

7.2

CoBpeMeHHbIE METOBI CENEKIMH. MacCoBbId W MHIWBUAYAJbHBI OTOOPHI B
CENIEKIIMM PAcTeHHl W >KUBOTHBIX. OIlleHKa 3KCTephepa. bIM3KOpOACTBEHHOE
ckpemuBaHnue — WHOpuAWHT. Yucrtas nuHus. CKpelMBaHUE YUCTBHIX IJUHUM.
I'eteposuc, nnu rubpuaHas cuna. HepoJcTBeHHOE CKpelluBaHUE — ayTOPUAMHI.
Otnanénnas rubpuamzanus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
MOJIYYeHUE NOJUIIONI0B. JIOCTHXKEHUSI CEJNEeKUMU pacTeHUM, >KUBOTHBIX U

MHUKpPOOPTaHHU3MOB

7.3

buortexHosoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanust pexomOuHanTHOM JIHK u Tpancrennsix opranm3moB. Kierounas
nmkeHepusa.  Kierounsle  KynabTypbl.  MEKpPOKIOHQJIBHOE  Pa3sMHOKECHHE
pacrteHnii. KioHHMpoBaHME  BBICOKOIIPOIYKTHUBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPTraHu3MOB. DKOJIOTHYECKHE M 3TH4eckue mnpodnembl. MO — reHermuecku

MOAU(GUIIUPOBAHHBIC OPTaHU3MBI

11 n 12 KJIIACC

Kon

IIpoBepsieMbli JJIEMEHT COACPKAHUSA

DBONOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAs Teopus U €€ MECTO B OMOJIOTHH.

CugerensctBa  3Bosounu.  IlameoHTonoruueckue:  MOCIENOBATENBHOCTD
NOSABICHUS. BHUJOB B IAJIEOHTOJIOTMYECKOM JIETONMCH, MEpPEeXOaHble (HOPMBI.
buoreorpaduueckue: cxonctso u paznuuve ¢ayH U GIOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPHOHOB pa3HbIX BUIOB
ITO3BOHOYHBIX. CpaBHI/ITGHLHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, aHaJIOTUYHBIC,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXAaHHM3MOB HACJICACTBCHHOCTHM M OCHOBHBIX METa00INIECKNX HyTefI Y BCEX

OpraHu3MOB




1.2

OpomtonronHass teopuss Y.  JlapBuna. Ilpenmnochbuik  BO3HUKHOBEHMS
JapBUHM3MA. JIBMKyIIMe CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHY (M30BITOUYHOE
Pa3SMHOXKCHHE IIPpHU OTPaHUYCHHOCTHU PECYypPCOB, HGOHpGI{GJ’IéHHaﬂ U3MCHYHNBOCTD,

O6opnba 3a CyIecTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunretnueckas Tteopust »Bomouun (CTD) M OCHOBHbIE €€ TOJOXKEHUS.

MukposBosronust. [Tonmydnus kak e1MHULA BUIA U BOJKOLUHA

1.4

JBwxynme cuibl ((akTophl) 3BOJIIOLMU BHUIOB B HIpupoje. MyTaluOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomymsiiuoHHbIE BOJIHBI U Apeiid
reHoB. M3omsamust u murparus. EcTecTBeHHBIM 0TOOp — HampaBJsOMUN (GakTop
sBomoLd. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OpPraHUM3MOB Kak —pe3yiapTaT dBojtouuu. [Ipumepst
pucnocoOIeHUH y opraHu3MoB. ApoMopd03bl U UANO0AJANTALHH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUI00OPA30BaHMS:

reorpaduieckoe, IKOJIOTHIECKOe

1.5

MakpooBomonusa.  PopMbl  IBOJIONMH:  (QUIETHYECKasi,  JAMBEPreHTHAs,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTs 3BOIIOLUN

Bo3HUKHOBEHUE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHaydHble TpeICTaBiICHHS O 3apOXKACHMM JKU3HM. HaydHble T'HUIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emse: abuoreHe3 W MaHCHEpMHs. XUMHUYecKas
ABOJIIOLMA. DKCIEPUMEHTAIBHOE TMOJATBEPKICHUE XUMHUYECKOW HSBOJIOLUU.
Havanpable 3Tamer Ouosiormdeckoit spomonuu. ['mmoreza PHK-mwupa. Ilepsoie

KJICTKU U UX DBOJIXOIHS. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

22

Pa3Butne xusHum Ha 3emuie mo spam u nepuojam. Karapxeid. Apxelickas u
npoTepo3oiickas dpel. [lanmeo3olickas 3pa U €€ TEepUOABl: KEeMOPHICKHIA,
OPIOBUKCKHM, CHIIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, IEPMCKHI.
Me3so030iiCcKas 3pa U €€ IEpUObL: TPUACOBBIN, FOPCKUM, MEIIOBOU.

KaitHo3oiickas 3pa u €€ TmepuojAbl: MaJIEOrCHOBBIM,  HEOTECHOBBIMH,
AHTPOIIOT€HOBBIM. XapaKTepUCTUKa KIMMara M TE€OJIOTMYECKUX IPOIECCOB.
OCHOBHBIE ATaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(]o3bl y
pacTeHUi U JKUBOTHBIX. [losiBI€HME, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHn3smMoB

2.3

CucremMa OpraHM4yeckoro Mupa Kak oOTpaxeHue HBoJoUUd. OCHOBHBIE

CUCTEMATUYCCKHUE I'PYIIIBI OPTaHNU3MOB

24

OBoironus 4enoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3Butue mpencraBieHH O

MPOUCXOKICHUHM dYelloBeka. MeToabl M3yudeHus aHTpornorese3a. CxXojcTBa




pas3nuyMsl YesloBeKa U KHUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETI0OBEKA.
JBmwxynme cuibl (GakTopsl) aHTpornorenesza. HacnencTBeHHass N3MEHYHBOCTD U
€CTeCTBEHHbII 0TOOp. OOIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHHE OPYAMi

Tpy[a, MBILLJICHUE, PEYb

2.5

OcHOBHBIE CTaAMM ¥ BETBH 3BOJIOLMHU YEJIOBEKA: ABCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAepTanbckui, Yenosek
pa3ymHbId. Haxoaku MCKONaeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBaHUS, 00JacTb

pacnpocTpaHeHus, 00bEM rOJOBHOTO MO3ra, 00pa3 KU3HH, OpYAUS

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOMEOUIHAS (E€Bpa3HiiCcKas),
HETPO-aBCTPAIOHTHAS (9KBaTOpHANIbHAS ), MOHTOJIOWTHAS (a3marcko-
amMepuKaHcKas). UepThl MPUCIIOCOOICHHOCTH TPEICTAaBUTENICH YeI0BEYECKUX Pac

K YCIIOBUSIM CyliecTBOBaHUA. ENMHCTBO YyenoBeyeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpyXKarolias cpeja

3.1

OKoiorus Kak Hayka. 3aJjaud M pasJiesibl 3KOJOTMH. MeTOJbl 3KOJIOIMYeCKUX
UCCIIeIOBAaHMNA. DKOJIOTHYeckoe MUpoBo33peHne. Cpebl 0OUTaHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPIraHU3MCHHAs

3.2

Okonornyeckue  ¢axktoppl. Knaccudukanuss — 3KOIOrMyecKuX  (PaKTOpPOB:
abuoTHuecKue, OMOTHYECKHME U aHTpPONOIeHHble. JleficTBHE 53KOJIOrMYecKUX

(bhakTOpOB Ha OPraHU3MBbI

33

AbuoTtnueckue (HaKkToOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucriocoOnenust OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue Qaxrtopbl. Buael OMoTMdecKMX B3aWMOJCHCTBUIN: KOHKYpEHLHS,
XUITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCanu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M,  HEUTpaiu3M. 3HAYeHHEe  OMOTHYECKUX

B3aMMOJICHCTBHIA JJIS CYILIECTBOBAHUS OPraHU3MOB B IIPHUPOTHBIX COOOIECTBAX

3.5

DKOJIOTUYECKHE XAPAKTCPUCTUKU MOMMyJIsAUH. OcHOBHEBIE IIOKa3aTCIIn
nomyJsiquu: 4YUCJIICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, IIPUPOCT,

Murpauus. J[uHaMyUKa YUCIEHHOCTH MOMYJISIUK U €€ PErysius

Coo0111ecTBa ¥ YKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBO opranm3mMoB — OworieHo3. CTpyKTypsl OHOIEHO3a: BHIOBAf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Buabl-momuHaHTel. CBS3H B

OoHoleHO3€e

4.2

DKoNoru4yecKkue cucreMbl (d9Kkocuctembl). [loHsATHE 00 JKOCHCTEME U




ouoreoneHo3e. @OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeIecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpodpuueckue (MuIIEBbIE) YPOBHU OJKOCHCTEMbI. [luieBble LMW U CETH.
OcHOBHBIE TOKa3aTEeIM HKOCUCTEMBI: OuoMacca, MPOAYKIHSA. DKOJIOTHYECKUe
NUPAMUJIbL: TPOAYKIMH, YHUCIEHHOCTH, OuomMacchl. CBOHCTBAa SKOCUCTEM:

YCTOMUYMBOCTb, CAMOPETYIISIIMSA, pa3BuTue. CyKieccus

4.3

IIpupoHble 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MIIU
HIMPOKOJINCTBEHHOT O Jieca.

AHTpOINOTreHHbIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpboskocucTemsl.
buonoruueckoe u X034HCTBEHHOE 3HAYEHNE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopa3znoobpazue kak (¢aktop ycTtoWumBocTH 3KocucteM. CoxpaHeHHe

OMOJIOTMYECKOTr0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.W. Bepnaackoro o Ouocdepe. ['panHunpl, coctaB M CTPyKTypa
ouocheprl. XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChephl Kak
rnobanbHON AKOcUCTEMBbI. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemeCTB U OMOTCOXUMHUYECKHE LHUKIBI 3JIEMEHTOB

(yrmepona, azora). 3oHanbHOCTH OMochepsl. OCHOBHBIC OMOMBI CYIITU

4.5

YenoseuectBO B Ouocepe 3emian. AHTpOIOreHHbIE M3MEHEHUs B Ouocdepe.
['moGanpHBIE HKOIOTHYECKUE TTPOOIIEMBI.
OcHOBa pallMOHANILHOTO  YIpPABICHUS TNPUPOAHBIMU  pEecypcaMH U UX

HCIIOJB30BAaHUC. I[OCTI/DKGHI/IH OHOJIOTHUH U OoXpaHa IIpUupoabl




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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