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MHHOACHUTEJIBHASA 3AIIMCKA

[Ipun pa3paboTke mnporpaMMbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY JJIs
OMpe/ieNICHUs] TOJIX0JI0B K (POPMHUPOBAHUIO COJEPKAHUS Y4EOHOro MpeaMera
«buonorus» cocraBwiu: KoHuenryaiabHble nonoxeHus OIOC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIel, COAEp)KaHus, pPEe3yJbTaTOB OO0y4YeHUs W
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOXKEHHUS 00 OOIUX IEIIX U
NPUHIIMIAX, XapaKTePU3YIONIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccuiickoit denepariuu, a TakKe MOJIOKEHUs O criennduke
Owonoruu, €€ 3HAYEHWW B TIO3HAHUM IKUBOM TIPUPOABI U OOCCIICUCHUH
CYILIECTBOBAHMS 4eJoBeuecKoro odmiectBa. CoriacHO Ha3BAaHHBIM IOJIOXKEHUSIM,
OTIpe/ICIICHBl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu 1aéT MpencTaBiIeHue o MemsX, 00 00IIel cTpareruu
00y4eHMsI, BOCITUTAHUS U Pa3BUTHS 00YJarOIIUXCsl CpeicTBaMu y4eOHOro npeamera
«buonorusi», onpenensieT 00s3aTeNbHOE TPEAMETHOE COICPKAHUE, €r0 CTPYKTYPY,
pacrnpeneneHle Mo pasjiejaM U TeMaM, PEKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh
M3y4deHUs1 YIeOHOTO MaTeprala ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM O0pa30BaTEIbHOTO MPOLEcca, BO3PACTHBIX OCOOEHHOCTEH
00 yJaromuxcs.

B mporpaMmme 1o 610I0THHN TaK)Ke YIUTBIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3yibTarTaM OOYYEeHHS B
dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-TT03HABATEILHON
NeSATeNbHOCTH/y4eOHbIX JEHCTBUM OO0Y4YarOIIUXCsl MO OCBOCHHUIO COAEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruun (10—11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B W3y4YeHUW OWoNoruu, Omaromapss 4emMy B HeEH
IIPOCMATPUBACTCS  HANPABIICHHOCTh HAa pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopMupoBanuemM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JTMYHOCTH, SKOJOTUIECKOTO MBIIUICHHUS, MPEJACTAaBICHUN O 3I0POBOM
o0Opa3e KM3HM U OEpeKHbIM OTHOUIEHHUEM K OKpYKarollel NpUpOIHOM cpere.
[ToaToMy Hapsiay ¢ M3ydeHHEM OOIIEeOMOIOTUYECKUX TEOPHH, a TakyKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM Pa3HOI'0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJIOTHH YIEJIEHO BHHUMAaHUE HCIOJIh30BAHUIO
MTOJIYYCHHBIX 3HAHWH B TTOBCEAHEBHOM JKMU3HM VISl PEIICHUS TPUKIIATHBIX 3a/1a4, B
TOM 4Yucle: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKAa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUSI, 000CHOBAHUSI IKOJIOTMYECKHU 11€7IeCO00pa3HOTO
MOBEJCHUSI B OKPYXKAIOIIEH MPUPOJHOU CpeJie, aHaIu3a BIUSHUS XO3SUCTBEHHOU
JEATENHPHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOTHBIX U UCKYCCTBEHHBIX DKOCHUCTEM.
Ycunenue BHHMaHHUS K TPUKIATHOW HAMpPABICHHOCTH YYEeOHOTO mpeaMmera
«buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUEHUS YCIOBUH JIJISl PEIICHMUSI



OJTHOW M3 aKTyaJIbHBIX 3a7[au IIKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTopas
npeanonaraeT (GOpMUPOBaHUE Yy OOYYaAIOIIUXCA CIIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHUAM JUHAMUYHO PA3BUBAIOIIETOCS COBPEMEHHOIO MUDA.

buonorus Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaKHOE
mecto. OHa obecneunBaeT (HOPMUPOBAHHE y OOYYAIOIIUXCS TPEACTABICHUN O
HAy4YHOM KapTHHE MHpa, pacuIupsieT U o00O0IIAeT 3HAHUS O KUBOW MpHUpoje, €€
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W DBOJIIOLMUHU, CO3HAET
yCIIOBUS  JIJIsi:  TO3HAHWUSI  3aKOHOB  KWUBOW  TMPHUPOABI,  (POPMUPOBAHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0POBOrO W 0Oe€30MmacHoro odpasa
KU3HH, YKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOTO OTHOLIEHUS K KMBOW MIPUPOJIE
U YEJIOBEKY.

Bbonbioe 3HaueHre OMONIOTUSl UMEET TaKXKe JJIsl PEIICHHs] BOCIUTATENIbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  obmero  oOpa3oBaHUs,  COLUAIM3ALUU
oOyygaromuxcs. M3ydenue Ouosiorun o0ecreunBaeT yCaoBUs sl POpMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTMYECKUX 3HAHUHU C
NPEJICTABICHUSMH U3 IPYTUX YU€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE TOJNOXKEHHS O NpEeIHA3HAYEHHH YYEOHOro IpeaMeTa
«buonorus» cocraBUIM OCHOBY Ui ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPHUPOBAaHUIO €ro COJAEpXaHus, MPEACTABICHHOIO B MpOrpaMme 10
Oouomorumu.

OT6op conepxanus ydeOHoOro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3UMLUUNA KYyJIbTYpOCOOOPa3HOIro MOAXOAa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHbI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopMmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICTSAIONINE aJeKBAaTHOE IIOBEJCHUE
YeJIOBEKa B OKPY)KAroIeld MPUPOAHON cpelie, BOCTPeOOBaHHBIC B TMOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco0oe MeCcTO B ITOM CHUCTeME 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEP KaHUsI, KOTOPBIE CIY»KaT OCHOBOM 1151 popMUpOBaHHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTMHE Mupa H
[EHHOCTHBIX  OpPUEHTAlUSIX  JUYHOCTH, CIIOCOOCTBYIOUIMX  T'yMaHM3al[uU
OHMOIOrMYecKoro oOpa3oBaHus.

CTpyKTypupOoBaHHE coJiepkKaHUsi Y4eOHOro marepuaja B MpOrpaMmMme II0
OMOJIOTUM  OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOEHHOCTSIX KUBOM IPHUPOJBI, O €€ YPOBHEBOM OpraHu3alu U
HBOJIIOLIMU. B COOTBETCTBUYU € 3TUM B CTPYKTYpe ydeOHOro npenmera «buomorus»
BBIJIEJIEHBI CIEAYIOIINE coepxKaTeabHble TMHUU: «buonorus kak Hayka. Metozsl
HAy4yHOTO Mo3HaHus», «Kinerka kak Owosornyeckas cucreman, «OpraHusm Kak
Oouonornueckas cucrema», «CrucreMa U MHOrooOpaszue OpraHMuecKoro MUpay,
«IBOJIIOLUS KUBOU MIPUPOABDY, «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.



Lenp u3yuenust ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YarOUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHM3alliyd JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOpEeTEeHHuE YMEHUM
WCIIOJIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JCHCTBUM B OTHOIIEHHWU OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TMYHBIX KU3HEHHBIX TTPOOJIEM.

JlocTrxkeHue 1enu u3ydeHus: yueoHoro npeamera «buosorus» Ha 0a30BOM
ypOBHE 00€CIIeYnBaETCS PEIICHUEM CIIEAYIOUIUX 3a/1a4:

OCBOCHHUE OOYYaIOIMMHUCS CHCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHSX,
YUCHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3axX, MpaBujiax, CIyKalluX OCHOBOM
uist GOpMUPOBAHUS TPEICTABICHUN O ©CTECTBEHHO-HAYYHOW KapTHHE MHpA, O
MeTOZaX Hay4yHOI'o MO3HAHUs, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX JKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHM3alMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHuEe y OOYyYaIOIIMXCS TO3HABATENbHBIX, WHTEJUIEKTYaJbHbIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOllecCe aHadM3a JaHHBIX O MyTSX pa3BUTUA B
OMOJIOTUM HAYYHBIX B3IISJIOB, UJEH M MOAXOJOB K H3YYEHHUIO >KUBBIX CHUCTEM
pPa3HOT0 YpOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOy4Jamomuxcs OOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH W OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUWI M OTIBITA, TIOJTYYCHHBIX TTPH U3YICHUN
OMOJIOTuH;

dbopmupoBaHue y oOOydYaromMXCsi YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATELHOCTH 4YeJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHI M arpoOMOTEXHOJIOTHH;

BOCIIUTAHHE YOEKJIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM >KHBOMU
IIPUPOILI, HECOOXOAMMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOIOACHUS STHICCKUX
HOPM MPHU MPOBEJECHUHN OMOJOTUUECKUX HCCIICI0BaHU;

OCO3HAHME IIEHHOCTH OWOJIOIMYECKUX 3HAHUW [JIs1 TOBBIIICHUS YpPOBHS
AKOJIOTHYECKON KYIbTYPBI, 11 (POPMUPOBAHMSI HAYIHOTO MUPOB 033PCHUSI;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUW M YMEHUM B IMOBCEIHEBHOM KU3HU IS
OLICHKH TIOCJICJICTBUI CBOEH AESATEIHLHOCTH M0 OTHOIICHUIO K OKPYXaIoIIeH cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJICHHE MEp MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpeanero o6miero oOpaszoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SBIAETCA O0S3aTE€IbHBIM Y4EOHBIM MPEAMETOM, BXOJSAIIUM B
cocTaB MpeAMeTHON 00s1acTu «EcTecCTBEeHHO-HAYYHBIE TPEIMETHI.

st uzydenust Ouonoruu Ha 6a30BOM ypOBHE CpeIHEro 00111ero oopa3oBaHus
orBoauTcst 68 yacon: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34 gaca
(1 gac B HEzEMIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMU €CTeCTBEHHBIMU HaykKamH, (puiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorum B hopMUpOBaHUM COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTo1bl TTO3HAHUSA JKUBOU MPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, ONMCAHUE,
u3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas 00pabdoTKa
JTAHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, J[x. Yorcon u @. Kpux.

Tabmuib! u cxembl: «MeTobl MO3HAHUS KUBOU MTPUPOIBD».

JlabGopaTopHblie U NPpaKTUYeCKHE PA0OThI:

[Tpaktnueckas pabora Ne 1. «Mcmonp3oBaHuE pa3TUYHBIX METOJIOB TPU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H X OPTraHU3ALMS.

’Kusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aiuu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTeOICHOTHYECKHU ), OnOoChepHBIi.

JdeMoHcTpanuu:

Tabmuier 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHHU OpraHU3aIAU
KUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozenb Mmoiekybl JITHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHUE KIECTKH.

XUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpalIbHbIEC BEIIECTRA.

@OyHKIUM BOABI W MHUHEpaIbHBIX BelIeCTB B KieTke. llommep:xkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0eaKoB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYNbl (MEpBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMN OENKOB.



depmeHTHI — Ononornueckune Karanuzaropsl. CTpoeHue GepMeHTa: aKTUBHBIN
LeHTp, cyocrpatHas cnenuduunoctb. Kodepmentsl. Burtamunbl. OTinuns
(epMEHTOB OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrieBonbl: MOHOCaXapu bl (TIIIOK03a, prd03a U Ae30KCUprd03a), Tucaxapuibl
(caxapos3a, JaKTo3a) UM MoaMcaxapuibl (Kpaxmas, TJUKOT€H, IeJUII0JI03a).
buonornueckue GpyHKIUH YIIIEBOJOB.

Jlunuael:  Tpurmuuepuabl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
rupodoOHbIe  cBoMcTBa. buonormueckue ¢yakuun aunuaoB. CpaBHeHUe
YII€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hykneoruasl — MoOHOMEpHI
HykJ1enHOBbIX KHUcioT. Ctpoenue u ¢pynkuun JIHK. Ctpoenune u pynkuun PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIMH.

[HuTonorusa — Hayka o kierke. Knerounas teopus — npumep B3auMOAECHCTBHS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHUSs KIETKHU.

Knerka xak nenoctHas xuBas cuctema. OOIIHe Mpu3HaKU KIETOK: 3aMKHYTast
HapykHasi MemOpana, Mosekynsl JIHK kak reHernueckuii ammapar, cuctema
cuHTE3a Oelika.

Tunsl KJIETOK: H>yKapUOTHYECKas M Mpokapuoruueckas. OcoOeHHOCTH
CTPOEHHUS TNpOoKapuoThdecko kieTku. Knerounas crenka Oaktepuii. CTpoeHue
JAYKAPUOTHUYECKOW KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIMKC, UX
¢yukuuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KIJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUA u TacTua. Buasl turactun. HememOpanHbIe
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIUU OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue snpa: saepHas o00JouKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIILIKO. XPOMOCOMBI.

TpaHCnOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. lIBanu, M. IIneitaen, P. Bupxos, J[x.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@pankins, K. M. bap.

Juarpammsl: «Pacnipenenenne XUMUYECKUX AIIEMEHTOB B HEKUBOU IPUPOIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOEL».

Tabmuubr u cxembl: «llepuoguueckass TaOMuIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BOJIbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbl OeIKa,
«Ctpoenue ¢pepmentayn, «Hyknennosbie kuciotel. JJHK», «CTpoeHre MoIeKyJbl



ATD», «CtpoeHre 3yKapUOTUYECKON KIETKW», «CTpOCHHE KMBOTHOM KIIETKW,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUM, W3MEPEeHUM, HSKCIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIHHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KJIETOK.

JlabopaTropHble U MPpaKTH4YeCKUe PadOThI:

JlaGoparoprass pabora Ne 1. «l3ydyeHue KaTaIMTHYECKOH aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalla3bl)y.

JlabopatopHast pabora Ne 2. «l3yueHue CTpOCHHS KIETOK pPacTEHUH,
YKUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOTIOM Ha T'OTOBBIX MHUKpOIpEenaparax U HUX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelIecTB, WM MeTabou3M. AcCUMUIAIUS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUUeCKuidi OOMEH) — JBE CTOPOHBI €JMHOrO IMpolecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHsS BEHIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BenecTB: aBTOTPO(dHBIN U rerepoTpodHbiid. Poib pepMeHTOB B
0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHOBas (¢a3bl  (orocuHTe3a. Peakuuu
dbotocurTe3a. IPPekTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3a IS KU3HH
Ha 3emuie. Biausinue ycnoBuii cpenbl Ha (DOTOCHMHTE3 U CIOCOOBI TOBBIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMmocuHTe3. XeMOCUHTE3UPYIONUe OaKkTepru. 3HAYECHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuuecknii oOMeH B KJeTke. PaciernieHue BeIecTB, BbIACICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTalbl SHEPreTHUecKoro ooMeHa. I mukonus.
bpoxxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KIETOYHOE [IBIXAHME.
OxucnurensHoe pochopunupoanue. IPGHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuun wMarpuuHoro cuHrte3a. [‘enernueckas wunHdopmarus u JIHK.
Peammzanust reHernuyeckoil mHdopManuu B kieTke. ['eHeTHMYeCKHUd KO M €ro
cBoiictBa. Tpanckpumniusa — maTpuuHblii cunte3 PHK. Tpancmsiius — 6mocunTes
Oenka. Otanbl TpaHcisiuuu. KomgupoBanue amuHokucinor. Ponbp pubocom B
OuocuHTe3e Oenka.

Hexnerounbie Gopmbl xku3Hu — BUpycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U UYEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedunmra yenoseka (BUY) — BozOyaurens CIIM/]a.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepraza W uHTerpaza.  IIpodumakruka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsnos, /1. Y. Banoscknii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl nutanusy, «Meradomu3my», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE TeHa», «CuHTEe3 Oenkay, «I 'eHeTUUeCKUl Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u >xu3HeHHbIN 1k Bupyca CIIN/la,
0axkTepuodaray, «Permmukauus JTHK».

Oo6opynoBanue: moaenu-anrumkanuu «Yasoenune JIHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KIEeTKI», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHbplii muKi, Wi SKU3HEHHBIM NUKNT KieTku. WHTepdaza m MHUTO3.
[Ipoueccel, mportekatomue B uHTepdaze. Permnmkainus — peakuuss MaTpUUYHOTO
cunteza JIHK. CtpoeHne xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JIMTUIOW AHBIN U TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpomaTusl.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerkn — muto3. Cragum murtosza. [Iponeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYEeCKnid CMBICT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — alomnTo3.

@opMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHHUS: JICJICHUE HAJABOE, IMOYKOBAHUE OJHO- WM MHOTOKJIETOYHBIX,
cropoo0pa3oBaHre, BEreTaTUBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJIs1 CEJICKIIUH.

[TooBoE pa3MHOXKEHUE, €r0 OTJIMYUS OT OECIIOIOTO.

Meito3. Cragum meiosa. lIporeccel, mpoucxoasuiue Ha CTaausxX Menosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buonorndeckuii CmbICa U
3Ha4YEHUE MEHO03a.

['ameTtoreHe3 — mpouecc 00pa3oBaHUsSI MOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepmMaTo30M], SHMIIEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OCcOOEHHOCTH CTpPOEHHUS SULEKIETOK M crepMaTo3ousioB. OII0I0TBOpPEHUE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTtHe (OHTOTE€HE3). OMOPHOHANBLHOE  Pa3BUTHE
(aMOpuorenes). Jtarbl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyisinus, opraHoreHes. I[loctamOpuonanbHOe pa3BuTHE. THIIBI
MOCTOMOPHUOHAIILHOTO PAa3BUTHA: MPSMOE, HempsiMoe (JTMYuHOYHOE). BrusiHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CITOCOOHBIC BBHI3BIBATH BPOXKIAECHHBIC
YPOJICTBA.

Poct u pazBurne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuper u cxembl: «DOpMbl pPa3MHOXKEHUST OPTaHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHul», «BereratTuBHOe pa3sMHOXKECHUE
pactenuit», «Jlenenue kietkun Oakrepuity, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri nukm», «Penmukanus JHK», «Mwuto3y,
«Menosy, «lIpsmoe u HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIIEKONMUTAIINUX U
yenoBeKkay, «OCHOBHBIE CTaJIUH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEIapaThl «CriepmMaTo30ubl
MJICKONIUTAIOIIETO», «SIHIEKIeTKa MIEKONMUTarmero», «KapruoknHes B KiIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alluIMKanusa «JleneHue KIEeTKU», MOJEIb
JTHK, Mmozenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U MPpaKTH4YeCKUe PadoThI:

JlabopatopHas padora Ne 3. «HaOmiomeHue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHast pabora Ne 4. «/3yueHue cCTpoeHHsI TOJOBBIX KIETOK Ha
FOTOBBIX MUKpOMpenapaTaxy.

Tema 6. HacjienCTBEHHOCTb U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJICHUM T€HETUKU. BKiaj poccHCKUX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TEHETUKU. MeTOnbl TEHETUKH (TUOPUIOTOTHUECKUM,
[IUTOICHETUYECKUHM, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE T€HETHUYECKHE
noHATHSA. ['eHeTn4YecKass CHMBOJIMKA, UCIIOJb3yeMas B CXEMaX CKPEIINBAaHHM.

3aKOHOMEPHOCTH HACIEOBAHUA TPU3HAKOB, ycTaHOBJICHHBIE ['. MeHaenem.
MoHorubpuHoe CKpeniMBaHue. 3aKoH €IWHOOOpas3usi TUOPUIIOB TEPBOTO
nokosieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pACIICIUICHUS TPU3HAKOB. [ Unoresa
YUCTOTHI raMeT. [IonHOe 1 HEMOIHOE TOMUHUPOBAHHUE.

JlurnbpuaHoe  CKpemuBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanM3upymroliee cKkpemuBaHue. Mcnoib30BaHNE aHATTM3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIPEJICTICHUS TE€HOTHUIIa OCOOMU.

CueruieHHOE HacenoBanue mpu3HakoB. Pabora T. Moprana no clerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHre clenieHrsi TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHAasi TEOpUs HACIEACTBEHHOCTHU. [ €HETUYECKHE KApPThI.



['enetuka mosia. XpoMOCOMHOE OIpPEIEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsle W reTeporameTHbie opraHu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUABl ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIIEACTBCHHAS.
Pomp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(DUKAIMOHHON U3MEHUYMBOCTH. BapualimoHHbIN psij 1 BapualliOHHAas KpUBasl.
Hopma peakunmn npusnaka. KonmyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOAU(PUKAITMOHHON N3MEHYHNBOCTH.

HacnenacTBeHHasi, WM TEHOTUIHMYECKas, W3MEHUMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
U3MEHYMBOCTU. MyTallMoHHAasi H3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHBIE,
XpOMOCOMHBIE, FTeHOMHbIE. HacToTa v MpU4rHbI MyTaluii. MyrareHHbie (GaKkTOpBbI.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacleACTBEHHON n3MeHunBocty H. 1. BaBuiosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI TEHETUKH
YeJIOBEKAa: TeHEAIOTnYeCKHi, OJIM3HEIOBbIN, IMTOT€HETUY €CKUM, OMOXUMUYECKU,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemeHHOE ONpeIeIICHUE TE€HOTHUNA!
MOJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[IP-ananu3a. HacnencTBeHHnble 3a00JieBaHUS 4YeJIOBEKAa: TEeHHBbIE OOJIE3HH,
0OJIe3HN ¢ HACJIEACTBEHHOW MPEApacloiOKEHHOCThIO, XPOMOCOMHbBIE OOJIC3HM.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOT0 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKoe KOHCYJIbTUpPOBaHHME. 3HAYEHUE MEIUIIMHCKON
TCHETHKHU B MPEAOTBPAIIECHUH U JICUCHUH T€HETUIECKUX 3a00I€BaHUI YeI0BEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pu3, C. C. UerBepuxon, H. B.
Tumodeen-Pecosckuii, H. Y. Bapuios.

Ta0muiet 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 [IUTOr€HETHYECKas
OCHOBAaY, «3aKOH pacllleNJECHUS U €r0 IUTOr€HETUYECKasi OCHOBaY, «3aKOH YUCTOThI
rameT, «/Iurubpunnoe ckpenBanuey, « Llutonornueckue 0CHOBBI TUTHOPUTHOTO
CKpelMBaHusD», «Meno3», «B3anmMoAenCcTBUE ajuIeNbHBIX T€HOBY, «['eHeTnueckue
KAapThl PACTEHUI, KUBOTHBIX U 4YEJIOBEKa», «I'€HeTHKa 1monay, «3aKOHOMEpPHOCTU
HACJIEI0BaHUsA, CUEIUIEHHOTO C MOJOM», «KapHOTHIIBI YelloBeKa U >KUBOTHBIXY,
«Bunpl m3menunBocTn», «MoaudukanuoHHas HU3MEHUHUBOCTHY, «HacnemoBanue
pe3yc-daktopa», «I'eHeTrka rpymni KpoBuy», «MyTarimoHHass ”3MEHUYUBOCTHY.

O6opynoBaHue: MoOJEIU-anIuKauu «MOHOTHOPUHOE CKPEUIMBAHUEY,
«Hemonnoe nmomuHupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepekpécrt
XPOMOCOM», MUKPOCKOT U MUKpompenapar «/[pozoduia» (Hopma, myraniuu hopMbl
KpPBUIbEB U OKpPACKH Tena), repoapuil «I"opox moceBHOMN.



JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnast pabora No 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
OUTUOPUTHOTO CKPEIIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3yyeHue MoauuKaliuOHHON W3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PSAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnast pabotra Ne 7. «AHanu3 myTtanuil y apo30¢puiabl Ha TOTOBBIX
MUKpOIpEernapaTax».

[Ipaktnueckas pabora Ne 2. «CocraBieHue W aHaJU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesiekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Cenexuusi Kak Hayka W Ipolecc. 3apoKICHHE CEJIEKIIMU U JTOMECTUKALIMSL.
VYyuenue H. U. BaBuiioBa o ieHTpax MpoMCXOoKIE€HU U MHOT000pasusl KyJIbTYpPHbIX
pacteruil. LIeHTpbl IpONUCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITAMM.

CoBpemMeHHBIE METO/IbI CeeKIMU. MaccoBbId U MHIAUBUYATbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHH M KUBOTHBIX. OlEHKa 3KcTepbepa. bIM3KOpOoJaCTBEHHOE
ckpemuBaHue — HUHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUH.
['erepo3uc, wim rubpunHas cuia. HepolicTBEHHOE CKpeliMBaHUE — ayTOPHIMHT.
Otpanénnasa rubpunusanus 1 e€ ycrexu. FICKyCCTBEHHBIN MyTareHes3 1 MoJlydyeHue
HOJIMIIIION0B. JIOCTHKEHUS CEIEKLINN PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonoruss Kak OTpacib NPOU3BOJACTBA. ['€HHAs WH)KEHEpHUsA. OTalbl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepust. Kietounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHIA.
KiionnpoBanue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Oxonoruyeckue W dTudeckue  mpobrmembl. MO —  reHeruyecku
MOAU(DUIIIPOBAHHBIC OPTaHU3MBI.
JemoncTpanuu:

[Toprpersl: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmumer u cxembl: KapTa «LIeHTpBI TIPOMCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaIHUX KMBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padboter akagemuka M. ®@. BaHoBay,
«ITomummonaus», «OOBEeKTH OuOTexHONOTHN», «KileTouHble KyJIbTYyphl H
KJIOHUpOBaHUE», « KOHCTpyHpOBaHHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKU TUIOAOB M KOPHEIIOI0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS».

JlabopaTropHble U MPpaKTH4YeCKUe PA0OThI:

Okckypcusi «OCHOBHBIE METOAbI U JOCTHXKEHHUS CEJCKIIMU PacTeHUMl U
’KMBOTHBIX (Ha CEJICKIIMOHH YO CTaHIIUIO, TUIECMEHHYIO bepmy,



COPTOUCHBITATENbHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaTOpHIO
arpOyYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBosoHOHHAsI OHOJIOTHSI.

[IpenrnoceIki BO3HUKHOBEHHMS 3BOJIOLMOHHOW TEOPHH. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OHoioruu. BiusHUE 3BONIOLMOHHOW TEOPUH HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BOJMOLMMU. [laneoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, MepexXoaHble (OPMBIL.
buoreorpaduueckue: cxoncTBo u paznmuune hayd u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJCTBA M pPa3Inyusi 3MOPUOHOB Pa3HBIX BHUJOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbIE,
pYOUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIECTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH Yy BCeX
OpPraHU3MOB.

OpomonnonHass Teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHMS
JapBUHU3MA. JIBWKyIME CHJIbI SBOJIIOLMHM BUAOB 1O JlapBUHY (M30BITOUHOE
pa3MHOXXEHUE MpPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpeAeEHHAs] U3MEHUYHBOCTb,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonnn (CTI) u €€ OCHOBHBIE MOJIOXKEHHUS.

MuxkposBomonus. [Tomymnsuus kak eAMHHUIIA BUA U SBOJIIOLIUH.

JBrxkyiue cuibl ((hakTopbl) SBOMIONMK BUIIOB B Mpupoje. MyTalMoHHbBIN
npouecc U KOMOWHATHMBHAs WM3MEHYMBOCTH. llomynsiiimoHHble BOJHBI U Jpedd
reHoB. M3ossinus u Murpanusi.

EctectBeHHBIl 0TOOp — HampaBisomuii  gaktop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOJIEHHOCT OPraHu3MOB Kak pe3ysbTar »Bosronuu. [lpumepsl
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMOP(O3bl U UAMOAAANITALIUY.

Bun wu  BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (POpPMBI
BU000pa30BaHus: Teorpapuueckoe, 3K0JIOrH4ecKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUHU:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpreHTHas, napajuienpHas. HeoOpaTUMOCTh 3BOJIIOINH.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JemoHcTpanum:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mrosep, A. H. CeBepiios.



Ta6muub! u cxeMbl: «Pa3BuTue OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  J>KMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI 32
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpasue  mopoa  KMBOTHBIXY, «llonmymsaunn»y,  «MyrannoHHas
U3MEHUYHMBOCTHY», «ApomMopdosbl», «Uamoamanranum», «OO0mas nereHepanus,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuHa», «bopnba 3a cymiecTtBoBaHue», «lIprcnoCOOIEHHOCTh OPraHU3MOBY,
«["eorpaguueckoe BU1000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJUJIEKIHMS HACEKOMBIX C Pa3JIMUYHBIMU THUIIAMH OKPACKH,
HAOOp TJIOI0OB M ceMsiH, Koyuiekius «lIpuMephl 3amUTHBIX TPUCTOCOOICHHU Yy
KUBOTHBIX», MoJieJiIb «OCHOBHbIE HAINpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue TOJIOBHOIO MO3ra MO3BOHOYHBIX.

buoreorpapuueckas kapra Mupa, Koulekuusi «DOpMBI COXPaHHOCTU
UCKOMAEMBIX JKUBOTHBIX UM pacTeHuil», wmonens ammmkanusa «llepexpéct
XpOMOCOMY, BIaKHbIE ITpenapathl «Pa3Butue HacekoMoroy, «Pa3zsutue asarymkmy,
MuKponpemnapat «Jpo3odunay (Hopma, MyTaiuu GOpMbI KPbLIHLEB U OKPACKH TEJIa).

JlabopaTopHble 1 MPaAKTH4YeCKUE PadOThbI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTHUUECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue nNpucrnoco0JICeHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIIbHOTO XapaKTEPay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE )KU3HHM HA 3eMuie.

JloHaydHblE TpPEACTaBICHUS O 3apOKIEHUM >XKU3HU. HayuHble TUMOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 W TaHCHepMus. XHUMHUYECKas
ABOMIOIMS. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIIbHOE MTOATBEPKICHUE XUMHUUECKOM 3BooIMu. HavanbHble 3Tansbl
ouonoruyeckoil 3Bomonuu. ['nnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHMKHOBEHHME NPOTOKJIETKU. llepBble KIETKM M HMX 3SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emie mo spam U nepuopaM. Karapxein. Apxelickas u
mpoTepo3oiickass dpel. [lameosoiickas 3pa u e€ TepUoAbl: KEMOPHUHCKHIA,
OPJIOBUKCKHM, CHITYPUMCKUN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3o30icKast 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKHUM, MEJTOBOM.

KaiiHo3oiickass 2pa ®u €€ mnepuoiabl: MAJIEOrCHOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTEIBHOIO U JKMBOTHOIO MHpa. ApoMop(o3bl y pacTeHHH U
XKUBOTHBIX. [losiBIIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cucrema OpPraHMYECKOro MHUpa KaK OTpakeHHe HBoMOUMUA. OCHOBHBIE
CUCTEMATUYECKUE TPYMIIbl OPraHU3MOB.

DBorOLUs YeI0BeKa. AHTPONOJIOrUs Kak HayKa. Pa3BUTHE peaCcTaBIeHUH O
MIPOUCXOXKJECHUN YesloBeKa. Meroabsl u3ydeHus aHTponoreHesa. (CxonactBa M
pa3anyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

JBrxyiue cuibl ((hakTopsl) anTponorenesa. HacneacrBeHHas ”3MEHUMBOCTh
U €CTECTBEHHBIM 0TOOp. OOUIECTBEHHBIM 00pa3 *W3HH, W3TOTOBJICHUE OPYIUN
TpyZa, MBILLIJIECHUE, PEYb.

OcCHOBHBIE CTaUU U BETBU 3BOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKHU, YeraoBek
ymenbid, YenoBek mnpamoxondmui, YenoBek HeaHAepTanbCKuil, YemoBek
pazymHblii. Haxonkum HCKONMaeMbIX OCTATKOB, BpEMs CYIIECTBOBaHHS, 00JacThb
pacnpocTpaHeHusi, 00bEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAHS.

Yenoseueckue packl. OcHOBHbIE  OONBIIME  pachl:  €BPOIEOHIHAsS
(eBpasmiickas),  Herpo-aBcTpajiougHasi  (dKBAaTOpHalibHAsl),  MOHTOJIOMIHAS
(a3smarcko-amepukaHckas).  UepTsl  MPHUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKMX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. ENMHCTBO 4YenOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3HukHoBenne ColHEUHOM cHUCTEMbI», «Pa3BuTHe
opranuueckoro mupa», «PacturenbHas kietkay, «KuBOTHasg  KJEeTKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHas CHUCTEMAa OPraHUYECKOr0 MHPay,
«CpaBHEHHE AaHATOMHMUYECKHX 4YEpT CTPOEHUS 4YelIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOIMYECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YeJNOBeKay, «/lpeBHeummue moam», «lpesHue monu», «llepbie
COBPEMEHHBIE IO, «HeT0BEUECKHUE paCh».

O6opynoBanue:  mymspku — «lIpoucxoxaenne — denmoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTajblla, KPOMAaHbOHLA), CJENKU WIN
U300paXXeHUsT KAMEHHBIX OpYAHUN MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIEPHI,
pyoOuma, ckpeOma), TEOXpOHOJOTMUYecKas TalOnuma, Kojutekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUIN».

JlabopaTopHble U MPpaKTH4YeCKUe PadoThbI:

[IpakTnueckas padora Ne 1. «M3ydyeHne MCKOMAaeMbIX OCTaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKIIUAX.

OKckypeus «IBOJIONUS OPraHMYECKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-
HaYYHBIM WJIH KPaeBEIUECKHUIT My3€l).

Tema 3. Opranu3msl H OKpPYyKAKIIAs cpeaa.



DKoJiorus Kak Hayka. 3aa4yd U pa3Jenbl 3KOJOruru. MeTobl SKOJIOTHYECKU X
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOMTaHUSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIIHAS, IMOYBEHHAS,
BHYTPUOpPraHU3MEHHas.

Oxonornyeckue ¢akropel. Kriaccudukanus SKOJOTHYECKUX (PAKTOPOB:
abnotnyeckue, OWOTMYECKME U aHTPOIOTeHHbIE. JlelicTBHE 3KOJOTMYECKHUX
(bakTOpOB HAa OPTraHU3MBI.

AOGuotnueckue (HakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTOMEPHOIU3M.
[IpucniocoOnenust OpraHM3MoOB K  JIEWCTBHIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckne puTmsl.

buotuueckue dakTopbl. Buibl OMOTHUECKUX B3aUMOICUCTBUI: KOHKYPEHIIUS,
XHUIIIHUYECTBO, cuMOM03 u ero Gopmbl. [lapasuTusm, koomeparusi, MyTyallu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHre OMOTUYECKUX B3aMMOJEHCTBUN HJisi CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonymsauuu. (OCHOBHbIE TMOKa3aTelu
NOMYJISALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJnHaMuKa YMCIEHHOCTH MOIMYJIALMHA U €€ PEryIsIius.

JlemoHcTpanum:

[Hoptpetsl: A. 'ymOonbar, K. @. Pynse, O. ['ekkerns.

Tabmumer u cxembl: kapta «[Ipupomnsie 30HbI 3emumy», «Cpenbl oOUTaHUS
opranu3smoBy, «®@otonepuoausm», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YUCJIICHHOCTH NOMYISIUU UHDY30puH-TY(henbku», «lluiesslie nenm».

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlaGoparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IloacyéT MIOTHOCTH MOMYNALUNA Pa3HBIX BUOB
pacTeHUmn».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBbI.

CooOmiecTBO OpraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0Basi,
IpOCTpaHCTBeHHasi, Tpoduueckass (nuieBas). Bunbl-nomuHantsel. CBsizu B
OHoleHo3e.

Okonoruueckue cuctembl (3kocucremsl). IloHatue o0 »skocucreme u
OouoreoneHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, PENYLEHThl. KpyroBopoT BEIIECTB U MTOTOK 3HEPIUU B 3KOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU d3KocucTeMbl. [IumeBsie nienu u cetu. OCHOBHBIE
MOKa3aTellM 3KOCHCTEMbl: OHOMacca, MPOAYKIMS. OKOJIOTMYECKUE MUPAMMJIbL:



MPOIYKIIMU, YHUCICHHOCTH, Onomacchl. (CBOICTBa SKOCHUCTEM: YCTOWYHUBOCTb,
camoperyJssinus, pazputue. CyKieccus.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHUCTEMAa XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE ~ YKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X031iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpa3zue kak (akTop yCTOMYMBOCTH »HKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouoceprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMoOchepsl Kak
I00abHOM SKOCUCTEeMBl. JlMHAMHUeCcKoe paBHOBECHE M OOpaTHasi CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOTCOXUMHYECKUE ITUKIIBI DJIEMEHTOB (yriepoaa,
azoTa). 3oHaIbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIN.

YenoseuecTBo B Onochepe 3emiu. AHTPOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['nob6anbHbIE K0IOrHYECKUE MPOOJIEMBI.

CocyiectBoBaHME MPUPOBI U yenoBedyecTBa. CoxpaHeHue OuopazHoodpaszus
KaK OCHOBa YyCTOMYMBOCTH Ouochepbl. OCHOBa palMOHAIBLHOIO YIPABICHHS
IPUPOHBIMU PECYpPCaMU M MX UCIOJIb30BaHUE. J[oCTikeHus: OMOIOrMU U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

IToprpersr: A. [Ixk. Tencnu, B. H. Cykaués, B. 1. Bepnaacknii.

Tabmuubl U cxembl: «llumesbie 1enu», «bUOIIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llemn nuTanusy, «IKoJOTUYECKAs MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOMHOrO Jjeca», «buoleHo3 Bogoémay, «ArporeHos3», «lIpumepHbie
AQHTPOIIOT€HHBIE BO3AEHCTBUS Ha IPUPOY», «BarkHeHIlIe CTOYHUKY 3arps3HEHUSI
BO3/yXa M TPYHTOBBIX BOA», «IlouBa — BakHeiias cocraBisiomas ornocheps»,
«®aktoppl  gerpajauuu  mouBy», «llapHukoBbIi  3pdexT»,  «DaKTOpHI
pPaauoOaKTUBHOTO 3arpsisHeHUs Ouocdepb», «OOmas cTpykrypa Ouochepni»,
«Pacripoctpanenue ku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopot azora B Ipupoie».

O6opynoBanue: Mojeb-anmukanus « TUnuuHble OMOLIEHO3bI», TepOapuii
«PactutenbHble cOOOIIECTBAY, KOJUIEKIIMU «broneno3», «Bpeautenu BaxxHeHITUX
CEJIbCKOXO3IUCTBEHHBIX KYJIbTYP», T€pOapuu U KOJUIEKIIUU PACTCHUMN U KUBOTHBIX,
MIpUHAJJICKAIINE K Pa3HbIM 9KOJIOTHUYECKUM TpYIIaM OJHOTo Bua, KpacHas kHura
Poccuiickoit  ®epnepanuu, H300paKEHUS] OXPAHSIEMBIX BHUIAOB PACTCHUM W
KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOI'PAMMBI 11O
bNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNIA

Cormacao ®I'OC COO, ycraHaBnmuBalOTCid TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUs  OOYYalOIMMUCSA TporpaMM  CpelHero olmiero  oOpa3oBaHUs:
JMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUS mIpeaMmera «buosorus»
BBIJICJICHBI CJIEMYIONINE COCTABIIIONINE: OCO3HAHUE OOYYAIOMUMUCS POCCHICKOM
IPAXKIAHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOIPENENICHUI0, HaJlM4he MOTHUBAlUM K  OOY4YeHHIO  OHMOJIOTHH,
IIeJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KITIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTHS OMOJIIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroluXcs PyKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE DKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS IpeameTa «buonorus» MOCTUTaloTCs B
€IUHCTBE Y4YEOHOM W BOCHUTATEIILHOW JEATELHOCTM B COOTBETCTBUHU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOpPMaMU
MOBEJICHUS W CIIOCOOCTBYIOT TIpoOIlleCCaM CaMOMO3HAaHUs, CAaMOBOCIUTAaHUS U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TO3ULIMUM JIMYHOCTH, MATPUOTU3MA,
YBAKECHUS K 3aKOHY M MPABOIOPSAJIKY, YEIOBEKY TpyAa U CTapLIEeMy IMOKOJIEHHIO,
B3aMMHOTO YBaXEHUS, OCPE)KHOTO OTHONIEHUS K KYJIbTYpPHOMY HACJCIAWIO H
TpaAuLMsM MHOTOHalMOHanbHOTrO Hapoaa Poccuiickoit depeparuu, TpUupoae H
OKPYXKAIOIIIEN CPEIE.

JImaHOCTHBIE pE3yJabTaThl OCBOCHUSA y4ueOHoro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPaCHIMPEHHE KU3HEHHOTO
ONbITA W OMbITA JECATEILHOCTH B MPOILIECCE Pealu3alldd OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxIaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O YWJIEHA POCCUUCKOT0 00IIECTBA;



OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE 3aKOHA
Y MIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATEIHHOCTH MPH CO3JIaHUN YIECOHBIX
MPOCKTOB, PEIICHUU Yy4eOHbIX U I[IO3HABATENbHBIX 3aJay, BBHIIIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEIEATh COOCTBEHHYIO TMO3UIIMIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKJICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, [103HABATENbHBIX W HCCIEAOBATEIbCKUX 3a/ay, YBAXUTEIHHOTO
OTHOIICHUS K MHEHHIO OIMOHEHTOB TMPH OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UJIEHTUYHOCTH, MATPUOTU3MA,
YBaKECHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH miepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOW PoOIuHY, CBOM S3BIK M KYJbTYpPy, HPOLLIOE W HACTOSLIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJEINIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJaJ POCCUMCKUX YUE€HBIX B CTAHOBJICHUE U
pa3BuTHE OWOJOTHHU, TOHUMAHUS 3HAUYCHUS OWUOJOTMH B TIO3HAHUM 3aKOHOB
PUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEGHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOI'O TPUHATHUS LIEHHOCTEN CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIOUas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKCHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMHUPOBAHHS KYJLTYPbI 3/10POBbSI U
IMOLMOHAJIBHOI0 0JIAT OMOJIYYHS:

MMOHUMAaHUE U peasii3alius 3J0pOBOro U 0€30MacHOro 0opasza >Kku3HHU (310pOBOE
MUTaHUE, COOJTIOICHNE TUTUEHUYECKUX MTPaBUII U HOPM, COQJTAaHCHPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, peryisipHas (u3uyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O M KOMIICTCHTHOT'O OTHOIIICHHSI K COOCTBEHHOMY (PU3HUECKOMY U
MICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHAWBUAYATBPHOTO H  KOJUICKTHBHOTO
0€30MacHOro MOBEJEHUS B CUTYAIIUSIX, YIPOKAIOIINX 3A0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOIeHuUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTbH K TPY/Y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATETLHOCTH TEXHOJIOTMUYECKOW U COIUATbHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJTHSATh TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpodeCCHOHABHON ACATEIHHOCTH, YMECHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiedt mpodeccun U peaJru30BHIBATH
COOCTBEHHBIC JKH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTMYECKH TIeJIeCO00pa3HOE OTHOIIECHUE K TPUPO/IC KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIILIEHUE YPOBHSA SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKHM WX BO3MOXKHBIX TIOCIEACTBUM  JUIS
OKPYXKAIOLIEN CPEBI;

OCO3HAHHE TJIOOATBHOI'O0 XapaKTepa SKOJOTHUECKHX MpOoOJeM W MyTed ux
peleHus;

CIIOCOOHOCTB MCMOJIL30BaTh IPUOOPETaEMbI€ MPY U3Y4EHUNU OMOJIOTUY 3HAHUS
U yMEHHS TIpH  PEIICHWH TpoOJIeM, CBSI3aHHBIX C  PaIllMOHATBLHBIM
IPUPOJIONOJIb30BaHUEM  (COOJIIOJICHUE  MpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHCHHWE pAaBHOBECHUS B JKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OroCchephl);



AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCALINX BPE OKPYKAIOIIEHW MPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJOTUUYECKHUE IMOCIEICTBUS
IPEIIPUHUMAEMBIX IEHCTBUN U NPEAOTBpAIATh UX;

HaJIM4YME PA3BUTOTO SKOJOTMYECKOI'0 MBIIUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMH B INO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMATIBHOMN
PAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI' 0 NO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPLIECHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYJIbTYpbl KaK CpEACTBa
B3aMMOJICHCTBUS MEXKY JIFOJAbMH U TIO3HAHUS MUDA,

MOHNUMAaHUEe CrIenupuK OMOJOTUM KakK HayKH, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUU PALMOHAIBHOIO HAyYHOTO MBIIIJIEHUS, CO3JJaHUU LIEJIOCTHOrO
IPEJCTABJICHUSI 00 OKpY)XKAlOIIeM MHUpPE KaK O €IMHCTBE IPUPOJBI, YEJIOBEKA U
oOliecTBa, B IMO3HAHWU NPHUPOJIHBIX 3aKOHOMEPHOCTEM W pEIIEHUH MpodsieM
COXPaHEHUs IPUPOJTHOIO PaBHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM ITMBUIIM3ALINHU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJIOTUMA, CIOCOOHBIX  pellaTh  pPecypcHble  MPOOJEMbl  pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeW BBIXOJA U3 TJIOOATBHBIX 3KOJOTUYECKUX MPOOJIeEM U
obOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAllMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYPCOB W (POPMUPOBAHHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B LEIX
HOBBIIICHNUA OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOHM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTu (PYHKIIMOHAJIHHOM TPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
IpY U3y4E€HUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTU METOJOB IMO3HAHHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh IIOJIydaeMble 3HAaHUS I aHaluu3a |
OOBSICHEHMSI ABJICHUI OKPYKAIOILEr0 MUPA U MPOUCXOAAIIMX B HEM HM3MEHEHUH,
YMEHHUE [enaTh OOOCHOBAaHHBIE 3aKJIOUEHHS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIINXCS JaHHBIX C LEJIBIO TIOJYYEHHUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBLHO HCIOJNb30BaTh OMOJOTMYECKHUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTHM HAY4YHOW JESATENBHOCTH, T'OTOBHOCTH OCYILECTBISATH
IPOEKTHYIO U UCCIIEI0BATENBCKYIO IEATEIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpeameTHble pe3ybTaThl OCBOECHHs y4eOHOro mnpenmMera «buomorus»
BKITIOYAIOT: 3HAYUMBbIe s (OpMHUpPOBAHUS MHUPOBO33PEHHS OOYUAIOIITUXCS
MEXIUCIUTUTMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHbIC MOHITHUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEUU(PHUKY METOJOB IO3HAHUS,
UCTIOBh3YEMBbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, HEPTHUs, SIBICHHUE, Mpoliecc,
CUCTeMa, Hay4yHBIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
Uccle0BaHre, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUX ), YHUBEPCAIbHbIE
yuyeOHble JelcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC, DETYJSATHUBHbIE),
obecneunBaronue GopMupoBanre QyHKIIMOHAIBHON IPAaMOTHOCTH U COLUATBHOMN
KOMIIETEHIIMU  OOYyYalolUXCs, CIOCOOHOCTh OOYYaIOIIUXCS  HUCIOJb30BaTh
OCBOEHHBIE MEXAUCIUILTHHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeHCTBUS B IO3HABATENILHON U COLIMATIbHON MPAKTHKE.

MertanpeaMeTHbIE pe3yNbTaThl OCBOEHHUS IPOTPaMMbl CPETHETO OOIIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

Osiuanenue YHHBeEpCaAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUAMMU:

1) 6a3oBBIE JTOrHYECKHeE JeHCTBHA:

CaMOCTOATENbHO  (OPMYJIMPOBAaTH M aKTyalIM3UpOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBILIUICHUS
(anayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICII
OMOJIOrMYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONpEeAeNATh UENU JACSATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU UX
JTOCTHYKEHUSI, COOTHOCUTD PE3YyJIbTAaThl AEATEILHOCTH C MOCTaBICHHBIMU HEISAMU;

UCIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS I OObSICHEHUS (PaKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, 110
aHaJIOTUH), BBISBIATH 3aKOHOMEPHOCTHM M TNPOTUBOPEUYUS B paccMaTpUBAEMBbIX
ABIICHUSX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

IPUMEHSATH CXEMHO-MOJIENIbHBIE CPECTBA JIs PEACTABIECHUS CYIECTBEHHbIX
CBSI3¢ W OTHOIICHWH B W3y4aeMbIX OHOJOTHMUECKHX OOBEKTaX, a TaKKe
OPOTUBOPEUUIA PA3HOTO pOJa, BBIABIECHHBIX B pPa3IMYHBIX HH(YOPMALMOHHBIX
UCTOYHHKAX;



pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIINXCS
MaTepuaibHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLICHUBATh PUCKHU MOCIEACTBUI JAESITENbHOCTH;

KOOPJAUHUPOBATH U BBIITOJIHATH Pa0OTY B YCIOBUSAX PEATbHOT 0, BUPTYAJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HccJIea0BaTeIbCKUE JelCTBHUA:

BJIQ/IETh HAaBbIKAMU Y4EOHO-UCCIIEA0BATEILCKOW U MTPOESKTHOM €SI TeIbHOCTH,
HAaBBIKAMH  pa3pelieHHs] MpoOJieM, CHOCOOHOCTHIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOMCKY METO/IOB PEIICHHS IPAKTUUECKUX 3aa4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB NTO3HAHUS;

UCIOJb30BaTh PA3NUYHBIE BHUIABI JACSITEILHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpeTalnH, NpeoOpa3oBaHUI0 W TMPUMEHEHUIO B Y4eOHBIX
CUTYAIUSX, B TOM YHUCJIE MIPHU CO3AAaHUU Y4EOHBIX U COLIMAIBHBIX IPOCKTOB,;

dbopMUpOBaTh HAYYHBIN TUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHUEH,
KITFOUEBBIMU MOHATUSMU U METOIaMU;

CTaBUTh M (POpMYyIHpOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESITENbHOCTU U KU3HEHHBIX CUTYAIUSX;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3WpOBaTh 3ajadvy,
BBIIBUTATh TUIIOTE3Y €€ peleHus, HAXOIUTh apTyMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
yTBEP)KIIEHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH TIOJYYEHHBIE B XOJA€ pEUICHUA 3aJauyd  pe3yJbTaThbl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATh 1EJCHANPABICHHbIA TMOUCK MEPEeHOca CPEeICTB U CIOcoOOB
JENCTBUS B MPO(PECCUOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENBHYIO M MPAKTUYECKYIO 00J1acTU
KU3BHENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeJiaraTh OpUTMHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JAOMYCKAIOIIKe albTePHATUBHBIC PEIICHUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B Pa3IMYHbBIX UCTOUHHMKAX MHPOpMaLMH (TEKCTe yueOHOro
ocoOusi, HAY4YHO-MOMYJIIPHOM JUTEpaTrype, OHOJIOTMYECKUX CJOBApiAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3UpOBAThH
UH(OPMAIINIO Pa3IMYHBIX BUJOB U (OPM IPE/ICTABICHUS, KPUTHIECKH OIEHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3INYHBIC METOABI TIPH TOUCKE U
otOope Ouosoruueckorl nHbopMaluu, HEOOXOIUMON ISl BBIMIOJHEHUS] YYEOHBIX
3ajay;

npuoOpeTaTh OIBIT HCIOIL30BaHUsA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3IMUHbIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYHO  (GOpMYy  MpEACTaBICHUS
Oounonorudyeckoit uHpopmaiuu (cxeMmbl, rpaduKu, TUarpaMMbl, TAOIHUIIbI, PUCYHKU U
Apyroe);

HCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpPEIACTBA MpuU pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYEeCcKue, (QuUnvyeckue Hu
MaTeMaTUYeCKUe 3HAKW U CUMBOJIBI, (pOpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CpPEACTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABaHUS W 3allUThl  WHMOpMarmw,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1aeHNe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

1) oOmienume:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCEX cdhepax KU3HU, aKTUBHO y4aCTBOBATH
B JUajore Wik JTUCKYCCHUHU MO CYIIECTBY OOCyX IaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIHHO BBIMOJIHEHUS TpeiaracMou
3a/1aud, YUYUTHIBATh MHTEPECHl U COIIACOBAHHOCThH MO3UILIMKN JPYrUX Y4aCTHUKOB
JUanora Wiv JUCKYCCHH);

pacmo3HaBaTh HEBepOaJIbHBIE CpPEICTBA OOIICHUS, IMOHWMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(MIUKTHBIX CHUTYaIHM,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH MIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUS, TOHUMATH
HaAMEPEeHUs JIPYrux JIOJEH, NPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOHU (hopMe (HOpMyIUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO M3JIAaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas AeATeJbHOCTh:

MOHUMATh W MCIOJb30BaTh MPEUMYIECTBA KOMaHAHOW U HUHIUBUIYaTHHOM
paboTHI MPU pelIEHUH OMOJIOTHYECKOM MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOJICUCTBUSI MIPU PEIICHUHN Y4EeOHOM! 3a/1auu;

BBHIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaXKJIOT0 YJIEHA KOJIJIEKTHBA;

NpUHUMATh  II€JIM  COBMECTHOM  JICSITEJIBHOCTH, OPraHW30BBIBATH |
KOOPAMHUPOBATh JIEUCTBHUS MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JICMCTBHM,



pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLIEHUBATh Ka4E€CTBO CBOETO BKJIaJ[a U KaX/I0I0 Y4aCTHUKA KOMaH/bl B 001NN
pE3yNbTAT MO pa3padoTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IIPOEKTBI, OLEHHUBATh HIAEU C MO3ULUUM HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIAATh IO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATHBHBIM.

OBjaeHne yHMBEPCAJIbHBIMH PEryJATUBHBIMH ACHCTBUAMHU:

1) camoopranuszanmus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISABIECHUS NpoOJieM U HX
pELIEeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHHUI IIEJIeBbIE W CMBICIIOBBIC
YCTAHOBKHU B CBOUX JEUCTBUAX U IIOCTYIKAX I10 OTHOLICHHUIO K XKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLICCTBIIATH IT03HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npoOJIeMBbl, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33J]a4yd B 00pa30BaTEIIbHOM
NEATEIbHOCTU U JKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIIbHO COCTABJIATH IUIaH PEIIeHUs MPOOIEMBI C YYETOM UMEIOIIMXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsATh paMKHi Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEAOYTECHHI;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a
peuieHue;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh  HABbIKAMHU  IIO3HABATEJIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pPE3YJIbTATOB U
OCHOBAHMM, MCIOJIb30BATh MPUEMBI PEQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHMBATh PUCKH M CBOEBPEMEHHO IIPUHHMMATh PELICHUS MO MX
CHIKEHHIO;

IIPUHAMAaTb MOTHUBBI W apPryMEHThl JAPYIMX IPA AaHAIU3E PE3yIbTaTOB
NEATEIbHOCTH;



3) npuHATHE cedsl M IPYTrUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3YJIbTATOB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[Ipenmetnbie pe3ynbTarhl ocBoeHusi mporpamMmmbl COO mo Ouosornu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieliMpuIecKre st yaeOHoro npeamera «buosnorus»
Hay4HbIE 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHUIO, UHTEPIIPETALIMU U
npeoOpa30BaHUIO 3HAHWM, BUJBI JAEATEIBHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAaHWM B Pa3IMYHBIX YYEOHBIX CHUTyalMsX, & TaKK€ B pealbHbIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Owmoisiorueil. B mporpamme mnpeameTHbie
pe3yJIbTaThl IPEACTABIEHBI 110 TOAaM O0yUYEHHUSL.

[IpenmeTHbIE pe3ysibTaTbl OCBOEHUs ydyeOHOro npeamera «buonorus» ¢ 10
Kacce TOJDKHBI OTPAXKaTh:

Cc(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKIJIAJIE POCCUHCKHX WU
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHMOJOTHH, (DYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE pacCKphIBaTh CoOJIepKaHUE OMOJIOTUYECKMX TEPMHUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTaboI13M (0OMEH BEILIECTB U MPEeBpaIICHUE SHEPTUN),
roMeocTa3 (caMOperyssiiusi), ypOBHEBas OpraHu3alus O KHBBIX  CHCTEM,
CaMOBOCIIPOM3BE/IEHNE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOrMYECKHE TeOopuu (KIETOYHAas, XPOMOCOMHasl,
MYTAllMOHHAs, LEHTpajbHas JorMa MOJIEKYIsIpHOW Ouonoruu), 3akoHsl (I'.
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 HEeHTpax MHOrooOpasus u
IPOMCXOXKIEHUS KyIbTypHbIX pacTrenuid H. Y. BaBuinosa), onpeaensaTh rpaHULIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJI€Th METOIaMU HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJII0/IEHUE U
ONMCAHME JKUBBIX CHCTEM, ITPOLIECCOB W SIBICHMI, OpPraHW3alus U IPOBEICHHE
OMOJIOTMYECKOT0 3KCIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHISIBIICHUE 3aBUCUMOCTH
MEXJy HCCJIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYCHHBIX PE3YJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB, YMEHHUE JI€TaTh BBIBOJIbI
HA OCHOBAHUU IOJIyYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIICIATH CYIIECTBCHHBIC MPU3HAKKA BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEILLECTB U IPEBpAIlEHUs SHEPIruu B KIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M JHEPreTUYecKOro OoOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUIYaJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTh MOTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOIOTHYECCKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS MPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C IeNblo obecriedeHnss OE30MacHOCTH CBOETO 370POBBS U 3I0POBBS
OKPYKAIOITUX JIFOICH, COOIOIEHUSI HOPM TPaMOTHOTO MOBEJCHUS B OKPY>KalOIIeh
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JOCTHKCHHM
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTMI  JUIsl  PalMOHAJIBLHOTO
MIPUPOIOTIOTH30BAHUS;

YMEHHME pelaTh JJIEMEHTApHble TEeHETHUYEeCKHEe 3a7aud Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHUE, CLEIUICHHOE HACJEOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPUJTHOTO CKpEIIMBAaHUS JJI MpEeJCKa3aHusl HAcJIeIOBAHUSI MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBIOJHATH JIA0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
paBuiia pHu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTHYECKH OIICHWBAaTh W HMHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COACP)KAaHUS, BKIIOUYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeICTBa MAacCOBOW MH(OpPMAIUU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), ATUYCCKHE aCHEKTHl COBPEMCHHBIX WCCICIOBAHUA B OWOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000mmas Ononornueckyro HHGOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmnapar OUOJIOTHH.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buosiorus» e 11
KJlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OWOJIOTUM B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBCHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAYYHOM KapTUHBI MHpa U HAYYHOIO MHUPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  Pa3BUTHE OHWOJOTUM, (DYHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKpbIBATh CO/IEpKaHUE OMOJOTHYECKUX TEPMUHOB U TIOHATUI: BUJI,
MONYJIALMS, TEHO(OHI, HBOJIIOIMUSA, IBWKYIIHE CUIIbI ((DaKTOpbI) HSBOJIOLNH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BU000Pa30BaHHUE, HKOJIOTHYECKUE (HaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEIYIEHTbl, I1EeMHU MUTaAHUS,
JKOJIOTUYECKasl MUupaMuia, OroreoreHo3, ouochepa;



YMEHHE u3JlaraTb OWOJIOTMYECKHE TEOpUH (SBOJIOLMOHHAsA Teopuss Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DSBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpiieBoro cxoxacrea K. M. bopa, uepenoBaHus TJIaBHBIX HamlpaBiICHUN U
nyreit sBomonu A. H. CesepuioBa, yuenust o 6uochepe B. U. Bepnajackoro),
OMpENENATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMaM,;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, IMPOLIECCOB W SIBICHHI, OpraHu3alus U MpPOBEACHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BbIIBU’KEHUE TUIIOTE3b], BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEeNYyeMbIMU BEIMYMHAMH, OOBSICHEHUE IOJNYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOIBI
HA OCHOBaHUU TMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKA CTPOCHUS OMOIOrMYEeCKUX
OOBEKTOB: BHUJOB, TOMYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB,
OMOreolleHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB:  HACIEACTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JEHUCTBUS HKOJIOTHYECKUX (PAKTOpPOB Ha OpraHU3MBbI, MEpeHoca
BEIIECTB M MOTOKA DJHEPrUM B DKOCUCTEMAX, AHTPOIIOTEHHBIX HW3MEHEHUW B
AKOCHUCTEMaxX CBOEW MECTHOCTH, KPYrOBOpPOTa BEHIECTB UM OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOTYYEHHBbIE 3HAHUS AJIA OOBSCHEHUS OHUOJIOIMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HH C LEIpl0 o0ecnedeHus: 0e30MacHOCTH CBOEro 3J0POBbS U 370POBbS
OKpYKaroUIuX JII0AeH, COOMI0EHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
OPUPOJHON Cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHHIM
COBPEMEHHON OMOJIOTUHU JIJIs1 PAllMOHATBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE peliaTh 3JIeMEHTapHbIE OMOJOTHYECKHE 33a[auM, COCTaBISATh CXEMbI
NepPEeHOca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (LIETH MUTAHMUS);

YMEHHME BBIMOJHATH JIA0OpATOPHbIE U MpPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMaIMU, HAyYHO-MOIYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  TVIOOANbHBIE  DKOJIOTMYECKUE  MPOOJIEMbI
COBPEMEHHOCTH, (()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHUE CO37]aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011as1 OMOJIOrMYecKyr0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN arrapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB H TeEM uudpoBbie
Ne i/m P Kourpoabubie | IIpakruueckue (1upp )
NMpoOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6 OK
1 buonorus kak Hayka 2 0.5 nommorexa 1
https://m.edsoo.ru/7f41¢292
bubmioreka [IOK
2 JKuBble CUCTEMBI U UX OpPraHU3aLus 1
https://m.edsoo.ru/7f41¢292
bubmoteka [JOK
Xu i 1
3 MUYECKHI COCTaB U CTPOEHUE KIIETKU 8 hitps://m.cdsoo. /741292
bubmoteka [JOK
4 XK 6
VSHEACATEILHOCTR JACTIH https://m.edsoo.ru/741¢292
5 Pa3sMHOXeHHE 1 MTHAUBUIYAIbHOE PAa3BUTHE 5 | bubmotexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenacrBeHHOCTh U K3MEHYHMBOCTD 2 15 bu6moreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6 OK
8 PezepBHOE Bpems 1 nommorexa 1
https://m.edsoo.ru/7f41¢292
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne n/mm P Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 DBOIIOIIMOHHA OUOJIOrUs 9 1 nosmotexa O
https://m.edsoo.ru/7f41cc74
) BoO3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubmmoreka LIOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel 1 OKPYIXKAIOIIasg cpeaa 5 1 bubmorexa HOK
P Py P hitps://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmnorexa IIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
t 34 0 2.5

I[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo 4yacoB DJIeKTPOHHbIE
Ne arTa nudpoBbIe
Tema ypoka Konrpoabnsie | Ilpakrnueckue A op
n/n Bceero H3YYCHUA oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
01.09.2025 https://m.edsoo.ru/863e632a
MeToapI MO3HAaHUS JKHUBOM
npupojsl. IlpakTraeckas pabora
2 NE lp«II/IICHOJ'II:)SOBaHI/Ie aslj)qumx 1 0.5 bubmotexa [TOK
: P ' 08.09.2025 |  https:/m.edsoo.ru/863e6122
METOJIOB ITPH U3YUCHUH
OHOJIOTUYECKUX 00HEKTOBY
3 Buonoruyeckue CUCTEMBI, 1 bu6moreka [JOK
MPOIIECCHI U X U3YUYEHUE 15.09.2025 | https://m.edsoo.ru/863e6564
4 XUMHUYECKUM COCTaB KJIeTKU. Boma | bubmnoreka [IOK
Y MUHEPAJIbHBIE COJIU 22.09.2025 | https://m.edsoo.ru/863e674e
but6moreka [JOK
5 b .C 0 1
SIS OCTAR | CTpOStie DEEos 29.09.2025 |  https:/m.edsoo.ru/863e6b72
depMeHTbl — OHOJIOrHYecKHe
Katanu3atopsl. JlabopaTopHas
6 paborta Ne 1 «3yuenue 1 0.5 bubmmorexa [{OK
KaTaJIUTHYE€CKON aKTUBHOCTH ' 06.10.2025 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMeEpe aMHUIIa3bl
WJTM KaTaJiasbl)»




depMeHTbl — OHOJIOrHYECcKUe
Katanm3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue

bu6moreka [JOK

7 0.5
KaTaJIUTUYECKONU aKTUBHOCTH 06.10.2025 | https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha TpUMepe aMHIIa3bl
WJTM KaTajas3bl)»
but6moreka [JOK
8 v I
HICROABL. THTHIAR 13.10.2025 | https://m.edsoo.r/863e6870
bu6moreka [IOK
9 H .ATOD
YIGICHHOBBIC KiGIOTH 20.10.2025 | https://m.edsoo.ru/863e6d5c
10 Hcropust 1 METOJIbI U3yUYEHUS bu6motexa [IOK
kierku. Knerounas teopust 03.11.2025 | https://m.edsoo.ru/863e6e88
1 Knerka kak nenocrHast »xuBast
cucrema 10.11.2025
CtpoeHune 3ykapuOTHYECKOM
kneTku. JlJabopaTtopnast pabora No
2 «3ydenue cTpoeHus KIETOK bubmoreka [IOK
12 pacTeHui, ;KUBOTHBIX, IPUOOB U 0.5 https://m.edsoo.ru/863e6£t0
. 17.11.2025
OakTepHii MoJ; MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
FOTOBBIX MUKpOIIpenapaTax u ux
OIMCaHHE»
bu6moreka IIOK
13 06 0
MEH BEILECTE HUIH METADOIIEM 24.11.2025 | https://m.edsoo.ru/863e766¢
bubmunoreka [IOK
14 o . X
OTOCHHTES. ACMOCHHTES 01.12.2025 | https://m.edsoo.ru/863e7¢98
. bubmmorexa [{OK
15 C) 0
HEPTETHHECIHH OOMEH 08.12.2025 | https://m.edsoo.ru/863e7aae




JKu3HEHHBIN UK KJIETKH.
Jlenenue KiaeTku. MuTos.
JIabopaTtopHas padora Ne 3

bu6moreka [JOK

16 «HabOmonenne MuTO3a B KJII€TKaX 0-5 15.12.2025 | https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpelIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
17 buocunTe3 Oenka. Peakmus but6moreka [JOK
MaTPUYHOT O CUHTE3a 22.12.2025 | https://m.edsoo.ru/863e796e
bu6moreka [IOK
18 Tpancisiuus — Guocknres benka 29.12.2025 | https://m.edsoo.ru/863e796¢
19 Hexknerounsie opMbI )KHU3HH — bu6motexa [IOK
BHUPYChI 12.01.2026 | https://m.edsoo.ru/863e7540
Bbu6morexa IIOK
20 DopMbl pa3MHOKEHUSI OPraHU3MOB 19.01.2026 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmorexa [JOK
21 Meitos 26.01.2026 | https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pPa3BUTHE TIOJIOBBIX
ki1eToK. O1nI010TBOpEHHUE.
2 JlaGopaTtopHas padota Ne 4 0.5 bubmotexa IIOK
«M3ydeHne CTpOeHUs TI0JIOBBIX 02.02.2026 | https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpenapaTax»
’3 WNHnuBuayansHOE pa3BUTHE bubmmoreka [TOK
OpraHU3MOB 09.02.2026 | https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
24 Hacnez[CTBeHHoZTH u bugmiorexa IOK
16.02.2026 | https://m.eds00.ru/863e86f2

HU3MCHUYNBOCTU




3aKOHOMEPHOCTHU HaClIeI0BaHUS

25 MpU3HAaKOB. MOHOTHOPHIHOE Bu6mmorexa [IOK
02.03.2026 | https://m.edsoo.ru/863e8878
CKpeIIuBaHue
UTUOPUTHOE CKPEIIMBAHUE.
26 };aKOH EeilaBI/Icmfo:; bromorexa [TOK
16.03.2026 | https://m.edsoo.ru/863e89a4
HacJIeIOBaHUsI TPU3HAKOB
CueryieHHOE Hacleq0BaHue
npusHakoB. JlaboparopHas pabota

7 Ne 5 «M3yuenue pe3ynpTaToB 0.5 bubmmorexa [IOK
MOHOTHOPUIHOTO U JTUTHOPUIHOTO 30.03.2026 | https://m.edsoo.ru/863e8c60
CKpEIIMBAHUA y AP030(DUIIBI HA
TOTOBBIX MHKPOIIpPErapaTaxy»

)3 I'enernka nona. HacnegoBanue bubmumoreka [IOK
MPU3HAKOB, CIIEMJICHHBIX C ITOJIOM 06.04.2026 | https://m.edsoo.ru/863e8c60
H3MeHYnBOCTb.

HenacnenctBenHasi UBMEHYMBOCTb.
JlabopaTopHas pabora Ne 6.
29 Nzyuyenune monudukanoHHON 0.5 bubmotexa [IOK
13.04.2026 | https://m.edsoo.ru/863e8efe
W3MEHUYHMBOCTHU, ITOCTPOCHUE
BapHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOW»
HacnencrBeHHass "3BMEHUMBOCTb.
JlabopaTopHas pabora Ne 7. bu6morexa [IOK

30 . 0.5
«AHaIM3 MyTalui y 1po30(UIbI 20.04.2026 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIperapaTax»

31 I'enetuka yenoBeka buomorexa [OK

27.04.2026 | https://m.edsoo.ru/863e8d78




Pe3epBHblii ypok. O600611eHIE 110

32 H 1
teMme «HacmaencTBEHHOCTE U 04.05.2026
U3MEHYHUBOCTh OPTraHU3MOB)
33 Ceneknus Kak HayKa | IIPoIlecc 1 bubmotexa [IOK
t yia # ipot 18.05.2026 |  https://m.cdsoo.ru/863¢9214
MeTtoabl U JOCTHXKEHUS CEIEKIINU bu6moreka [JOK
34 . 1
pPacTEHHI U )KUBOTHBIX 25.05.2026 | https://m.edsoo.ru/863e¢9214
buorexHomorus kak oTpacip bu6moteka [IOK
35 1
MIPOU3BOJICTBA 26.05.2026 | https://m.edso00.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 35 45

ITPOTPAMME




11 KVIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero HU3Yy4YCHUSA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| Hcropust pa3BUTHS IPEACTaBICHUN | bu6moteka [IOK
00 3BONIOLINHA 01.09.2025 | https://m.edsoo.ru/863e9570
2 DBOIIIOLUA U METO/BI €€ N3YUECHUS 1 Bromorexa [OK
t A i 08.09.2025 | https://m.edsoo.ru/863ea20e
but6moreka [JOK
3 M 1
AKPOSB MO 15.09.2025 | https://m.edsoo.ru/863e9cle
[Momysiiust Kak 3JIeMEHTapHAS
e/IMHUIIA BUJIA U YBOJIOIIUH.
4 JIabopaTtopHas padora Ne 1 1 0.5 bubmiorexa [OK
pATOpHat p B ’ 22.09.2025 | https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUJIOB 110
MOP(HOIIOTHYECKOMY KPUTEPHUIO»
JIBrKyIMe cuibl (3J1eMeHTapHbIe bu6mmotexa [IOK
5 1
(hakTOpbI) FBOIOHNH 29.09.2025 | https://m.edsoo.ru/863e9da4
6 EcTectBeHHBIH 0TOOD U €ro | bubmotexa IIOK
hopmbl 06.10.2025 | https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 5BOMIONMH:
IPUCIIOCOOJIEHHOCTh OPraHNU3MOB
Y BHJI000pa30BaHHUE. Eubs 10K
nonmoTexa
7 JIab 6ota Ne 2 1 0.5
abopatoprai pabota 13.10.2025 | https://m.edsoo.ru/863e9fde
«Ornurcanune NprucrnocoOIeHHOCTH
opranusma u €€ OTHOCUTEIBHOTO
XapakTepa»




Hanpasnenus u nytu

Bbub6morexa IIOK

8 MAaKpO3BOOIUHI 20.10.2025 | https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BoMmoOIINN 03.11.2025
10 Wctopus xxu3Hu Ha 3emie u
METOABI €€ U3YUYEHHUS 10.11.2025
['umnoTre3sr MPOUCXOXKICHUS KU3HU bu6moteka [IOK
11
Ha 3emJiie 17.11.2025 | https://m.edsoo.ru/863eaSa6
12 PazBuTHe xu3HN Ha 3emIie 1o bu6mmoreka [JOK
3pam U nepuoaam 24.11.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl YBOJIOLHH
pPaCTUTEIHHOT'O U JKUBOTHOT'O
13 mupa. [IpakTuueckast padorta Ne 1 0.5 bu6moteka [IOK
«M3yueHune ucKonaeMbiX OCTaTKOB 01.12.2025 | https://m.edsoo.ru/863ea8bc
pPacTEeHHI U )KUBOTHBIX B
KOJUIEKITUSX)
14 CoBpemMeHHas crucremMa bubmmoreka [{OK
OpPraHUYECKOro MUpa 08.12.2025 | https://m.edsoo.ru/863ea48e
L5 DBOITIOIHS YEJIOBEKa bu6mmoreka [JOK
(anTpOTIOrEeHE3) 15.12.2025 | https://m.edsoo.ru/863eac2c
16 JBuxyime cuibl (pakTopsl) bu6mmoreka [TOK
aHTPOIOIeHEe3a 22.12.2025 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH SBOIOIIH
yeJioBeKa 12.01.2026
13 UYenoBedeckue pachl U MPUPOIHBIE bubmmorexa [{OK
aJlanTaly 4YeJIoBeKa 19.01.2026 | https://m.edsoo.ru/863eaca2
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1 B
9 Teme «BO3HUKHOBEHUE U pa3BUTHE 26.01.2026
YKU3HU Ha 3emiie»
2
0 DKOJIOrvsl Kak HayKa 02.02.2006
Cpenbl 0OUTaHUS U SKOJIOTUYECKHUE bu6moTteka [JOK
21
(bakTopsI 09.02.2026 | https://m.edsoo.ru/863eafec
AbGuotnueckne GaKkTOpPHI.
JlabopaTopHas pabora Ne 3.
«Mopdonoruieckrue 0CoOOEHHOCTH
N but6moreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
16.02.2026 | https://m.edsoo.ru/863ebl0e
oburtanusy». JlaboparopHas pabora
Ne 4. «BnustHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCar
bu6moreka [JOK
23 b
HOTHYCCKHE (pAKTOPEL 02.03.2026 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKHI
nonyJsiiiuy. [TpakTryaeckas padota
24 Ne 2 «I1 & 0.5
« OHS%T IJIOTHOCTH 16.03.2026
HOIMYJIALUUN pa3HBIX BUI0B
pacTeHuin»
)5 Coo01ecTBa Opranu3MoB — bubmmorexa [IOK
OMoIIeHO3 30.03.2026 | https://m.edsoo.ru/863ebd6a
26 DKOJIOTUYECKUE CUCTEMBbI bu6morexa [IOK
(?KOCHCTEMBI) 06.04.2026 | https://m.edsoo.ru/863ebd6ba
7 OcCHOBHBI€ ITOKA3aTEIN bubmmorexa [{OK
3KOCHUCTEMBI. DKOJIOTMYECKUE 13.04.2026 | https://m.edsoo.ru/863eb5fa




nupamMupl. CBOMCTBA YKOCUCTEM.

Cykneccust

28 [IpupoaHsie 3KOCHCTEMBI 1 20.04.2026

29 AHTpPOIIOr €HHBIE SKOCUCTEMBI 1 27 04.2006

30 buocdepa — rinobanbHast | bubmoreka [IOK
JKOocHcTeMa 3emMiln 04.05.2026 | https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHMS | bubmmorexa [IOK
o6uocgepsl 11.05.2026 | https:/m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emin 1 18.05.2026

13 CocyuiecTBOBaHHE MPUPOBI U | bubmmorexa [{OK
YyenoBeyecTBa 25.05.2026 | https://m.edsoo.ru/863ebale
Pe3epBHblii ypok. O0001I€HNE
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34 Tembl «Coob1ecTBa u 26.05.2026

IKOJIOTUYECKUE CHCTEMBD»)
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

CdopMupoBaHHOCTh 3HAHUH O MECTE W POJM OMOJIOTHH B CHCTEME
HAy4yHOTO0 3HAHHMS €CTECTBEHHBIX HayK, B (OpMUPOBAHUU
COBPEMEHHOW eCTEeCTBEHHO-HAyYHOW KapTUHBI MHpa U HAyYHOIO
MHUPOBO33PEHMsI; O BKJIAJ€ POCCHUHCKMX M 3apyOeXHBIX Y4YEHBIX-
OMOJIOroB B pa3BUTHE OMONOrMM; (YHKIMOHAIBHONW I'PaMOTHOCTH

YCIIOBCKA IJIs pCHICHUA )KU3HCHHBIX 3a/1a4

YMeHHue packpbiBaTh COAEpKAHUE OHOJOTMYECKHX TEPMHUHOB U
MOHATUH: KU3HB, KJIETKA, OPraHu3M; MeTa0oin3M (0OMEH BElIecTB U
MpeBpallleHue PHEPruu), ToMeocTa3 (CaMOperyJsius), ypoBHEBas
OpraHu3alus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIUA),

HAaCJICACTBCHHOCTh, UBMCHUYUBOCTL, POCT U PA3BUTHC

YMmeHue — uznaraTb ~ OuoJIoTMYecKHe  Teopud  (KIETOUHas,
XpOMOCOMHasl, MyTanroHHas), 3akonbl (I'. Mennens, T. Moprana,
H.M. BapwioBa) u yueHus (0 IIGHTpaX MHOrooOpasust u
MPOUCXOXKJEHUS  KyJnbTypHbIX  pactenud H.M.  Basuiona),

OIMpCACIIAThL I'paHUIBI UX TPUMCHHUMOCTHU K ) KUBBIM CUCTEMaM

YMeHue BlageTh METOAAMH HAy4YHOrOo TO3HaHUSI B OWOJIOTUU
(Habmo/ieHWe W OINHMCAHUE XUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM;
OpraHu3anuss ¢ TMPOBEJECHUE OMOJIOTHYECKOTr0 JKCIEPUMEHTA,
BBIIBUKEHUE  THUIIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIENYEMBIMH BEJIMYMHAMH, 00BsICHEHHE MOJIY4EHHBIX
pe3ynbTaToOB, HCIOJb30BAHHBIX HAYYHBIX TIOHSITHUH, TEOpUUA U
3aKOHOB; YMEHHME€ JeNlaThb BBIBOJbl HA OCHOBAHHUM IOJYYEHHBIX

pe3yJIbTaTOB)

YMeHHE BBIACIATh CYIIECTBEHHBIC NPH3HAKA BHUPYCOB, KIIETOK
MPOKAPHUOT W DYKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TIPOIECCOB OOMEHA BEIIECTB U
MPEBpAIlCHUsS] SHEPTHH B KJIETKE, (DOTOCHHTE3a, IIACTUYECKOr0 WU

JHEpPreTHYeckoro  oOMEHa, XEMOCHHTE3a, MHTO03a, McHo3a,




OIIIOAOTBOPCHMU, Pa3MHOXCHUA, HWHIUBUAYAJIBHOI'O  Pa3BUTHUA

opranusmMa (OHTOTeHe3)

YMeHue NpUMEHATh IOJyYCHHbIC 3HAHUS JUISI  OOBSICHCHHS
OMOJIOTMYECKUX TIPOIIECCOB U SBJICHUM, ISl IPUHSTHS TPAKTHYCCKUX
pEUICHWH B TOBCEIHEBHOM KM3HM B IEIIX oOecreueHus
0€30MacHOCTH CBOETO 30POBbS U 3J0POBbsI OKPYKAIOIIMX JIFOJCH,
COONIOZIEHUsT HOPM TPAMOTHOTO TIOBEACHHUS B  OKpY)Karomei
MPUPOIAHON Cpene; TMOHUMaHWe HEOOXOIUMOCTH MCIOJIb30BAHUS
JOCTHI)KEHUM COBPEMEHHOW OHOJIOTMM W OMOTEXHOJIOTHH ISt

palOHAIBHOIO MTPUPOIONOTIb30BaAHUS

VYmenne peumiaTth 3JICMEHTAPHBIC TCHETUYCCKUE 3aladul Ha MOHO- U
I[I/IFI/I6pI/IZ[HOC CKpCIIUMBAHUE, CIICIIJICHHOC HACJICIOBAHUC,; COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIHMBaHUsA JJIA IMpeacKa3aHus

HaCJICIOBAaHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIAOOpaTOpHBbIE M IMpPaKTUYECKHE padoThl,
coOyolaTh MpaBuiaa Npu padoTe ¢ ydyeOHBIM U JIAOOPATOPHBIM

00opya0BaHUEM

YMeHue KpUTUYECKH OLEHUBATh U UHTEPIPETUPOBATH MH(DOPMALIHIO
OMOJIOTMYECKOr0  COAEp)KaHUs, BKIIOYAIOUIYI0 ICEBAOHAYYHbIC
3HaHMUS M3 pazIUuHbIX ucToyHUKOB (CMU, HaydyHO-mOMyJsipHBIE
MaTepuaibl); dTHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHUI B

Ouonoruu, MeguIlnHe, OMOTEXHOJIOI MU
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YMeHue co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIC COOOIIICHHUS,
000011125t OMOJTOTUYECKYIO0 MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB,

I'paMOTHO HCIIOJIb30BATDH HOHSATUHHBIN ariaapar ouosornu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUS OCHOBHOM
06p33OBaTeJIbH0ﬁ nmporpamMmmsl CpeaHEro oﬁmero 06pa301;amm

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJM OUOJIOTHU B CHUCTEME
HAyYHOTO 3HAHHMS €CTeCTBEHHBIX HayK, B (HOpMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHbI MHUpPa M HAyYHOTO
MHPOBO33pEHUS; O BKIJAJIE POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
OMONIOTOB B pa3BUTHE OWONOrHH;, (YHKIMOHAJIHHOW T'PaMOTHOCTH

YCJIOBCKA AJId pCIICHUA ) KU3HCHHBIX 3aaa4




YMeHue packpbiBaTh CoJepKaHUE OHOJOTMUYECKUX TEPMHUHOB H
MOHSTHIA: BHJ, MOIMYJISIIUS, TeHO(OHI, SBONIONHS, IBHKYIIHE CHIIbI
(dakTopsl) ABOJIIOLINH, MPUCIIOCOOIEHHOCTh OpPraHU3MOB,
BHUJI000pa3oBaHuE,  JKOJOrMYeckue  (akTopbl,  SKOCUCTEMA,
NPONYIEHTH,  KOHCYMEHTBI,  PEOyHEHTHl, IeNdu  MUTaHWu,

9KOJIOrHYeCcKas mupamua, Onoreorenos, ouocdepa

YMeHue uznarate OMOJIOrHuecKrue TEOpUH (IBOMIOIIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUS  JBOJIOLMWHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apozbimieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHuil u nyrteil spomonnu A.H. CeBeprioBa, yueHus
o Owuochepe B.M. Bepnauckoro), omnpenensaTh TpPaHHUIBI HX

MNPpUMCHHUMOCTHU K JXMBBIM CUCTEMaM

VYMeHue BiafeTh METOJAaMH HAayyHOr'o IIO3HAHUS B OHOJOIHH
(HabyroJleHne M ONMCAaHUE JKUBBIX CHCTEM, MPOLECCOB M SIBJICHMIA;
opraHu3alMs M MpOBEAECHUE OHOJIOrMYECKOro 3KCIEPUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBIABICHME  3aBUCUMOCTU  MEXIY
UCCIIEY EMBIMU BEIIMYUHAMH, 00BbsICHEHNE IIOJIy4E€HHBIX
pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX IIOHATHH, TEOpUH U
3aKOHOB; yMEHHME JeJaThb BBIBOABI HA OCHOBAHUMU IOJYYEHHBIX

pE3yIbTaTOB)

YmMmeHne BBIACIIATH CyIIECTBEHHbBIE MPU3HAKU CTpOEHUS
OMONOTHYECKUX OOBEKTOB: BHUIOB, TMOMYISAIUN, TMPOMYIECHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOrEOIEHO30B M  JIKOCHCTEM;
O0COOECHHOCTH MPOIECCOB HAaCJIeICTBCHHOMI W3MEHYHBOCTH,
€CTECTBEHHOTr0 O0TOOpa, BUI000pa30BaHUS, IPUCITOCOOTICHHOCTH
OpPraHU3MOB, JIEUCTBHS IKOJOTHYECKUX (DPAKTOPOB HAa OpPraHU3MBI,
IepeHoca BEIeCTB W IOTOKa JSHEPrUM B DKOCHUCTEMaX,
AHTPOIIOTEHHBIX M3MEHEHHN B DHKOCHCTEMaxX CBOEH MECTHOCTH,

KpyroBOpoOTa BEIIECTB U OMOr€OXMMHMUYECKUX LIUKJIOB B Orochepe

YMeHue NpUMEHATh IIOJyd€HHblE 3HAaHUS [ OOBSICHEHMS
OMOIOrMYECKUX MPOLIECCOB U ABICHUH, 1JIS1 IPUHIATUS ITPAKTUUECKUX
pelIeHUH B TOBCEIHEBHOW JKM3HM B LeEIIX obOecredeHus
0€30MacHOCTH CBOETO 3/10POBbSI U 3JI0POBbSI OKPYKAIOLIMX JIFOIEH,
COOJIIOZICHNUST HOPM TPaMOTHOI'O IOBEIEHHUS B  OKpYy)Karoleh
MPUPOJHON cpeze; IMOHMMAaHME HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTIDKEHUH  COBPEMEHHOM  OHOJOTMM NIl palMOHAaJIbHOIO

MPUPOJIOTIOTB30BAHUS




VYmenne peuaTs 3JICMCHTAPHBIC OMOJIOrUYECKUE 3aga4n, COCTaBJIATh

CXEMBI [TIepeHoca BEIIECTB U SHEPTUU B IKOCHCTEMaX (LEeNH MUTaHUs)

YMeHue BBHINONHATH JIA0OpAaTOpPHBIE M MPAKTUYECKHE pPabOTHI,
coOronaTh IpaBwia Mmpu pabore ¢ ydyeOHBIM M J1aOOpPaTOPHBIM

00opyI0BaHUEM

YMeHue KpUTHYECKH OLEHUBATh U MHTEPIPETHPOBATH WH(DOpPMAIIHIO
OMONIOTMYECKOr0  COJECp)KAaHUs, BKJIOYAIOUIYI0 ICEBIOHAYYHbIC
3HaHMUS M3 pazauuHbIX ucTouHUKOB (CMU, HaydHO-momyisipHbIE
MaTepuabl); pacCMaTPUBATh IN100aIbHBIE IKOJIOTHUECKHE ITPOOJIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO

IIO3UIIUIO
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YMeHue co3naBaTth COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHUS,
00006111ast 0¥ 0JIOrMYeCcKyI0 HH(OPMALIHMIO U3 HECKOJIBKUX HCTOUYHUKOB,

rpaMOTHO UCIIOJIB30BATh MMOHSTHHHBIN arrmapar ouosoruun




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

buonorus kak Hayka

1.1

Buonoruss — Hayka o >xuBoil mpupone. Poms Omonoruu B (popMupoBaHUU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HayK

1.2

MeTtoapl Mo3HaHUS KHUBOU IMPpHUPOAbI (Ha6J’IIO,Z[eHI/Ie, OKCIICPUMCHT, OINHCAHHC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaL[I/Iﬂ, MO CIIMPOBAHUC, CTATHCTHYCCKAsA 06pa60TKa

JTAHHBIX)

JKuBble cUCTEMBI M UX OopraHu3anusa

2.1

’Kusie cuctembl (OMOCHCTEMBI) KaK IpenIMeT u3ydeHus Ouonoruu. CBoicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHHM OpraHu3anuu OHOCHCTEM: MOJICKYJSIPHO-TCHETHYCCKUH, KICTOYHBIH,

OpraHu3MeHHbIH, OMYJISIMOHHO-BU0BOI, SKOCUCTEMHBIN, OHOC(EpHBIi

XUMHUECKHUI COCTaB U CTPOCHUE KIIETKU

3.1

XUMHUYECKUM COCTaB KJIETKA. XUMHUUYECKHUE DJIEMEHTHI: MaKpO3JEMEHTHI,
MUKpO3JeMeHThl. Boma u MuHepanbHble BeniectBa. DyHKIUMU BOABI U

MHUHEpaJbHBIX BEIIECTB B KieTke. [Toaaep:kaHrue 0CMOTHYECKOro OaaHca
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benku. CoctaB u crpoeHue OeiakoB. AMHUHOKHCIOTBI — MOHOMEpHI OENKOB.
He3ameHumble W 3aMEHMMbIE AMUHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OEIKOBON MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAsA CTPYKTypa). XUMHUYEeCcKHe cBoWcTBa OenkoB. buonornuyeckue
(GyHKIMM OEJIKOB.

®depMmeHTHl — Ononoruueckue karaauzaropbel. CTpoeHue (pepMeHTa: aKTUBHBIM
neHTp, cyocrpatnHas crnenupuaHocts. Kodepmentsl. Butamunsl. OTamgus

(hepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

33

YrneBonbl: MOHOCaxapuIsl (TJII0K03a, pudo3a U 1e30KCuprud03a), Aucaxapu Ibl
(caxaposa, JIakTO3a) M ToOJIMCAaXapulbl (Kpaxmal, TJIMKOIeH, IeJIIH0JI03a).
buonornueckue GpyHKIMH YIIIEBOIOB.

Jlununel:  TpUTIMLIEpUIbl, crepouabl, ¢ochomunuasl. 'mapoduiabHO-
ruapodoOHbie cBoMcTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

Yriji€eBoaos, O€eNIKOB U JIUIIU 0B KaK HCTOYHHUKOB SHEPIruu
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Hyxnennossie kucnotsl: JJHK nu PHK. Hykireotnibsl — MOHOMEpBI HYKJIIEHHOBBIX
kucnoT. Ctpoenne u gynknuun [JHK. Crpoenune m ¢ynkumm PHK. ATO:

CTpoeHUE U QYHKIIUU

35

Huronorus — Hayka o kierke. Knerounas teopus. Meroabl u3ydeHust KIETOK

3.6

Krnerka kak mnenocTtHas xuBasi cucrema. OOIIMe MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas mMemOpaHa, mojiekynsl JJHK kak reHerndeckuii ammapaT, cuctema

cuHresa Oenka

3.7

Tunel KIeTOK: SyKapuoTHUYecKast U mpokapruoTuyeckas. OcoOeHHOCTH CTPOSHUS
npokapuoTuueckod kimetku. Kierounas crenka Oaxtepuil. CTpoeHue
JyKapHOTHYECKON KIETKH. OCHOBHBIE OTJINYUS PACTUTENBHOH, KUBOTHOH H

IrpUOHON KIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMUKC, UX
¢bynaknuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. [luTomnasma u
e¢ opranouapl. OTHOMEMOpaHHBIC OPraHOWIBI KIETKH: JHJOIUIa3MaTHYeCKas
cerb (OIIC), ammapatr [ombmku, Ju30coMbl. [loTyaBTOHOMHBIE OPTraHOWIBI
KJIETKA: MUTOXOHAPUH, TIACTUBL. [IpoHCX0)KI€HHEe MUTOXOHAPHUI U TUIACTU.
Buapl mmactun. HememOpaHHbIe OpraHOMIIBI KIIETKH: PUOOCOMBI, KJICTOYHBIN

LOEHTP, pPECHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHoOMJ0B KJICTKH. Bxmouenns
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SAnpo — perynsatopHslii neHTp kieTku. CTpoeHue sipa: siiepHas 000JI0YKa,

KapuoIiazmMa, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpaHcIOpT BEILECTB B KJIETKE

}KI/I?.HeI[eS[TeJ'II)HOCTI) KJICTKHU

4.1

OOMeH BemecTB, WM MeTa0OIN3M. ACCHUMHIAIUS (IJIACTHYECKUN OOMEH) |
JUCCUMUJIAIMUS (PHEPreTHYecKuii 0OMeH) — JB€ CTOPOHBI €IMHOI0 Ipoliecca
MeTtabomu3ma. Tumbel oOMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpodHbIi. Poib

(bepMeHTOB B OOMeHe BCHICCTB U IPCBPALICHUU SHCPTUH B KIICTKE

4.2

®ortocunTe3. CBeToBast M TeMHOBas (a3bl poTocuHTe3a. Peakiuu poTocuHTesa.
DddextuBHOCTE PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A I JKU3HU Ha 3emiie.
BnusHue ycnoBuil cpeasl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €ro
MPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3Upymlne OakTepuu. 3HAUCHHE XEMOCHHTe3a A

JKA3HU Ha 3eMiie

4.3

DHepreruueckuii oOMeH B KJIeTKe. PacuieruieHne BeIIecTB, BBIJCICHUE U
AKKyMYJHUPOBAHHE OHHEPruM B KJIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mikonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHCIIEHHE, UM KJIETOYHOE

neixanue. DPPEKTUBHOCTh YIHEPreTHYeCKOro oOMeHa




4.4

Peakuun MarpuuHoro cuHre3a. ['eHetnueckas wuHpopmauus u JIHK.
Peanuzanus renerndeckoit nHpopmanuu B KieTke. ['eHeThueckuii Ko U ero
coiictBa. Tpanckpumnuus —Matpuunbiil cunte3 PHK. Tpancasiuus — 6uocunres

6enka. KonupoBanue amuHokucioT. Posib pubocom B GrocunTese 6enka

4.5

Hexnetounsie ¢opMmbl xu3HU — BUpPYCHl. Wctopus oTkpbiTHs BUpycoB (..
WBanoBckuit). OCOOEHHOCTH CTPOEHHMSI M JKU3HEAEATENbHOCTH BHPYCOB.
bakrepruodaru. bonesnn pacreHuii, XKUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedpunura yenoseka (B1Y) — Boz6ynurens CII da.

[IpodunakTrka pacmpocTpaHeHHUsI BUPYCHBIX 3a00JICBaHUI

PasmHoxxenue u HWHAUWBUAYAJIbHOC PA3BUTUC OPTraHU3MOB

5.1

Kiierounslii UK, WM KU3HEHHBIM UWKI KJieTkd. MHTepdaza u MHUTO3.
[Ipoueccrl, mporekatone B uHTepPasze. Pernmmkamnus — peakius MaTpUuIHOTO
cure3a JJHK. Crpoenue xpomocom. XpoMOCOMHBIH HabOp — KapUOTHII.
JunnouaHelii W TalJIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHUIBIL.
Huronornueckne OCHOBBI Pa3sMHOXKEHUS H WHAWBUAYATHbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetku — muto3. Craauu mutosa. Ilpoueccsl, nmpoucxonasmue Ha

pa3HbIX CTaIUSIX MUTO3a. BUOIOTMYECKU CMBICT MUTO3a
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@opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe U moJjioBoe. Buasl Gecrnosnoro
PasMHOXKCHUS: JeJICHHEe HaJIBOE, IOYKOBAHWUE OIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHu3MOB, €I'0 3HAYCHHUC OJIA CCIICKIINH
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[TormoBo€ pa3sMHOXKEHHE, €TO OTIMYHS OT OECIIOJIOTO.
Meiio3. Craguu wmeio3a. IIpoiiecchl, mpoucxoidiyde Ha CTaausx Meios3a.
[loBenenne xpomocom B Mmerose. Kpoccunrosep. buonormdeckuit cMmpica u

3HaUEHHUE Melo3a
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I'amerorenes — npouecc o0pazoBaHus MMOJIOBBIX KJIETOK Y )KUBOTHBIX. [Io0BBIE
JKeNe3bl: CEMEHHUKHU U SsMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK —
ramer (crepMaTo30ou, SHIEeKIIETKa) — ciepMaToreHes u oorexnes. OcobeHHoCTH

CTPOCHUA SIAIEKIICTOK U CIICPMATO30MO0B. OHJ'IO,I[OTBOpeHI/Ie. HapTCHOFGHCZ%
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NunuBuayanpHoe  pa3BuTHe  (OHTOTeHE3). OMOPHOHAIBHOE  Pa3BHUTHE
(amOpuorenes). Jtarnbl SMOPHOHAIBHOT'O PA3BUTHSI Y TIO3BOHOYHBIX KUBOTHBIX:
Jpo0JieHue, racTpyJisuus, opraHorenes. [locramOpuonanbHoe pazsutue. Turbl
MOCTIMOPUOHATIBHOTO Pa3BUTHUS: MPSIMOE, HEenpsiMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIC
YPOICTBA.

Poct u pasButme pacteHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHUE

CEMCHH, CTaIUN PA3BUTHA




HaCJ'Ie):[CTBeHHOCTL U USMCHYUBOCTDH OpPraHM3MOB

6.1

IIpeamer u 3agauu renetuku. FMicTopusi pa3BUTHA T'€HETUKU. BKiaj pocCUiCKIX
U 3apyOeXHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeToabl TI'€HETUKH
(ruOpuUI0NOrUYeCKui,  IUTOTCHETUYECKUH, MOJIEKYJIAPHO-TCHETUYECKUM).
OcHOBHBIE T€HETHYECKU e MOHATHS. [ eHeTHueckas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXEeMaX CKPELIMBAHUI

6.2

3aKOHOMEpPHOCTH HACJIEAOBaHUs MPHU3HAKOB, yCTaHOBJIEHHbIe I'. MeHnenem.
MoHoruOpuHoe CKpeluBaHue. 3aKOH eIWHOOOpa3usi THOPUIOB IIEPBOTO
nokoJsieHus. [lpaBuno AgoOMHHUpPOBAaHMS. 3aKOH pacCLICNJIEHUsS MPU3HAKOB.
l'unoresa uncrorsl ramer. [lonHOE ¥ HEMOHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTO HACIIeOBAHMS IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI TUTHOPHIHOTO CKpeUIMBaHUSA. AHaIM3UpYIOIIee
cKpemuBaHue. lcnosnb30BaHME — aHANM3UPYIOIIErO  CKPEUIMBAaHUS IS

OIMPCACICHUA I'CHOTHUIIA ocobu

6.3

CuennenHoe HacienoBanue npusHakos. Pa6ora T. Moprana no cuenjieHHOMY
HACIEeIOBaHUIO TeHoB. HapylueHue cuemineHus Te€HOB B pe3ylbTare
KPOCCHHTOBEpa. XPOMOCOMHAasi TEOpHs HACIEACTBEHHOCTH. [ eHeTmueckue
KapThl.

I'enernka mosa. XpOMOCOMHOE OIpEAEIeHUE IMoya. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. T'omorameTrHble U IreTeporaMeTHbIC OpPraHHU3MBbI. HaCJIe,ZLOBaHI/Ie

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTb. BHIbI M3MEHUNBOCTU: HEHACIIECACTBEHHAS U HACIIEICTBEHHAs.
Pone cpempl B HEHAcCHEACTBEHHOM HM3MEHYMBOCTH. XapaKTEpUCTHKA
MOAM(UKAIMOHHON HM3MEHYMBOCTH. BapuanuoHHBIA psiil W BapHAlMOHHAS
kpuBasg. Hopma peakumm npusHaka. KolmdecTBEHHbIE M KAa4E€CTBCHHBIC

NpPU3HAKU U UX HOpMa peaknuu. CBOICTBa MOIU(PHKAIIMOHHON U3MEHYNUBOCTH

6.5

HacnencrBeHHas, MM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuMHaTHBHas
U3MEHYMBOCTb. Mel03 M TMO0JOBOM Ipolecc — OCHOBa KOMOMHATHBHOMN
U3MEHYMBOCTH. MyTannoHHass wu3MeHuuBOocTh. Kiaccupukaums MmyTtanuii:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. YacTOTa M IpUYMHBI MyTanuid. MyTareHHble
(akTopbl. 3aKOH TIOMOJIOTHYECKUX DPAJ0B B HACJIEACTBEHHONW M3MEHYHMBOCTU

H.U. BaBuinosa

6.6

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T'€HETHKH
YenoBeKa: T€HEaIOTHYCCKHI, OJIM3HEIOBEIH, [IUTOIrCHCTUICCKUH,
OMOXMMUYECKUI, MOJIEKYIIpHO-TeHeTHueckuii. COBpeMEHHOE OIpesiesieHue
TE€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHITUPOBAHKE, B TOM YUCIIE C
nomoineto [TI[P-anamm3a. HacnencrtBeHHbie 3a00eBaHMS 4YelIOBEKa: TCHHBIC

6o01e3HH, 60JIE3HU C HACIEACTBEHHOM MPEapacloiokeHHOCThI0, XPOMOCOMHbIE




6one3nu. ComaTHuecKue M TeHepaTUBHbIE MyTalud. [IpuHIUIBI 370pOBOIO
06pa3a KHU3HHU, JUArHoOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I n JICUCHHUA TCHECTHYCCKUX
Oone3Hei. Menuko-reHeTn4eckoe KOHCYJIbTHPOBAHHE. 3HayeHue
MCZ[I/IIII/IHCKOﬁ FCHCTUKHU B MNOPCAOTBpAlICHUU W JICHCHUHU TCHCTUYCCKUX

3a00JIeBaHUIl YeI0BEKA

Ceneknusi opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak HaykKa M Ipolecc. 3apoXkAEHHUE CEIEKIUH U JIOMECTUKAIllus.
VYuenne H.M. BaBumoBa 0 LEHTpaX MNPOMCXOXKACHHS W MHOT000pas3us
KyJIbTYPHBIX pacTeHUH. LleHTpbI MPOMCX0XKIEHUS 1OMAIIHUX KUBOTHBIX. COpT,

1opo/Ia, IMTaMM

7.2

CoBpeMeHHbIE METO/bI celeKIMU. MaccoBblil U MHAUBUIYaIbHBIH OTOOPHI B
CEJIEKLIUU pacTeHUud M >KUBOTHBIX. OlleHKa 3KcTephepa. biuszkoponacTBeHHOE
CKpeluBaHue — MHOpuAUHI. Yncras nuHusa. CKpelMBaHUE YHUCTHIX JIMHUH.
I'ereposuc, unu rubpunnas cuia. HepoactseHHoe ckpelunBanue — ayTOpUIUHT.
Otnanéunass rubpuausanuss U e€ ycrnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE TOJUIIOUIOB. J[OCTH)KEHUS CENEeKIMU pPACTEHUH, JKMUBOTHBIX M

MUKPOOPraHU3MOB

7.3

buorexHosioruss kak oOTpacib MNPOU3BOJCTBA. |'€HHAs WHMKEHEpUs. Tarbl
co3nanus pexkomOuHanTHoM JIHK u TpaHcrenneix opranu3moB. Kierounas
uwxkeHepus. Kierounble KyabTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE
pactenuii. KioHMpOBaHME BBICOKOMPOAYKTHUBHBIX CEIbCKOXO351CTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U dTHUeckue npodnembl. MO — reHernyecku

MOAM(PUIINPOBAHHBIE OPraHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS

DBOIIOIIMOHHAS OUOJIOT S

1.1

DBOIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CujgerenbcTBa  ABOMIONHMH. [laneoHTONOrHYecKre:  TMOCIEN0BATEIBHOCTD
MOSIBIICHUSI BHJIOB B TAJICOHTOJIOTMYECKOW JICTOIHCH, IMEepPEeXOaHble (HOPMEIL.
Buoreorpaduyeckue: cxoactBo W paziauune (ayH u GIOop MATEPUKOB H
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOICTBA W PA3NUYHsl SMOPHOHOB pa3sHBIX
BUJOB  TMO3BOHOYHBIX. CpaBHHUTENbHO-aHATOMHYECKHE:  T'OMOJIOTHYHBIE,

AaHaJIOTUYHBIC, PYAUMCEHTAPHBIC Oprasel, aTaBHU3MBI. MoneKmepHo -




OMOXUMHUCCKHE: CXOACTBO MCEXAaHHU3MOB HACJICACTBCHHOCTHM W OCHOBHBIX

METabOIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OpomononHass  teopuss Y. JlapBuna. Ilpenmnochliki  BO3HHMKHOBEHHS
IapBUHU3MA. J[BHKYIIME CHUJIBI IBOJIONUU BHAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAETEHHAS U3MEHYNUBOCT,

O6oprOa 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunretnueckass Tteopust sBoitonuu (CTD) M OCHOBHBIE €€ MOJIOXKEHUS.

Mukpossoorus. [Tomymnsius kak equHUIa BUIa U SBOJTIOLINHT

1.4

JBwxynwe cuibl (GpakTopel) SBOJIOINUHM BHJIOB B INpUpone. MyTalMOHHBIH
npolecc 1 KOMOMHATUBHAS M3MEHUMBOCTb. [lonynsiinoHHble BOJIHBI U Apeid
reHoB. M3omsauusa u murpanus. EcrectBeHHbIit 0T60p — Hanpasisitomuil pakrop
3BOMIOIMU. POPMBI €CTECTBEHHOT 0 0TOOpA.

[Ipucrioco01eHHOCTh OpPraHW3MOB Kak pe3yinbTaT HBomouuu. [Ipumepst
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM 0aJANITALIUH.

Bun u  Bunmoo6pazoBanue. Kputepun  Buma. OcHOBHbIE  (HOPMBI

BU1000pa3oBaHus: reorpaduieckoe, IKOIOTHIeCKoe

1.5

MakposBomouusi. DopMbl  IBOJIOLMU:  (QUIETHYECKAs, JUBEPreHTHasd,

KOHBEpreHTHas, napasuiensHas. HeobpatumocTs 3BoIonun

Bo3HUKHOBEHHE 1 pa3BUTHE )KU3HU Ha 3eMJIe

2.1

JloHay4yHBIE TIPEACTABICHUSA O 3apOKICHUM >KU3HU. HaydHble IUIOTE3BI
BO3HUKHOBEHMs KM3HM Ha 3emiie: aOuoreHe3 M MaHCIEepMHs. XUMHYECKas
3BOMIIOIUSA. ODKCIIEPUMEHTAJIbHOE MOATBEPKIECHUE XHMHUYECKOW 3BOIIIOIUU.
HauanpHble 3Tansl 6uonorndeckoi spomonnu. ['nnoreza PHK-mupa. Ilepseie

KJICTKHU U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX T'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emsie mo spam u nepuonamMm. Karapxeil. Apxelickas u
nporepo3oiickass 3pel. [lameo3olickas 3pa u e€ Tnepuoibl: KeMOPHiIiCKH,
OpIOBUKCKUM, CHJIIYPUHUCKUH, JE€BOHCKHUM, KaMEHHOYTOJbHBINA, MEPMCKHUM.
Me3o30lickas 3pa U €€ NepuoAbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas »3pa u €€ mNepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AQHTPOIIOT€HOBbIN. XapakTepUCTUKA KiIMMaTa U T'€0JOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIlbl BOMIOIHUH PACTUTEIHLHOTO U )KUBOTHOTO M pa. ApoMop]o3sl
y pacteHuil u XUBOTHBIX. [losiBI€HME, paclBET U BbIMUpPAHUE TPYII KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHu4eCcKoro Mumpa KaK OTpaXCHHUC OBOJJIIOIHU. OCHOBHEIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHU3MOB
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OBomonys yenoBeka. AHTPOIIOJIOTHs Kak Hayka. PazButue npencraBieHuil o
MPOMCXOXKICHUN dYelloBeKa. MeToabl m3ydeHusi aHTpornorenesa. Cxoacrtsa u
pasIu4us YeIOBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETOBEKa.

JBuxymiue cuibl (hakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 JKU3HH, U3TOTOBJICHUE OpPYAHMA

TPYZla, MBILLIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJMM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensiid, Yenoeek npsamoxopsammi, YenoBek Heanxaepraibckuii, UYenoBek
pasyMHBIH. Haxoaku MCKomaeMbIX OCTaHKOB, BpEMsl CyIIECTBOBAaHHs, 00JIacTb

pacnpocTpaHeHus, 00bEM T'OJIOBHOI'O MO3ra, 00pas3 KU3HH, Opy s

2.6

Yenoseueckue pacsl. OCHOBHbIE OOJIbIINE PAachl: €BpONIEOnIHAS (EBpa3uiickas),
HEerpo-aBCTpajionHasi  (’KBaTopuajbHas),  MOHrOJIOMAHAas  (A3MaTCKO-
amepukaHckas). UepTsl NMPUCIIOCOOICHHOCTH NPEACTABUTENEH YeloBeYecKuX
pac K ycinoBHsM cymiecTBoBaHus. EnmHCTBO uenoBedeckux pac. Kpurtuka

pacu3mMma

OpraHusMbl U OKpy>Karomias cpeaa

3.1

DKonorust Kak Hayka. 3a/ladyd U pas3fiesibl SKOJIOTHU. MeTo/bl IKOJIOrUYeCKUX
UCCIICIOBAaHUM.  DKOJOTMYecKoe  MHpoBO33peHue.  Cpenbl  oOWTaHUS

OpPraHu3MoB: BOAHAs, HA3ECMHO-BO3AYyIIIHAA, IOYBCHHA, BHYTPUOPTaHU3MCHHAA

32

Okonoruueckue ¢akroppl. Knaccuduxamus sKoigorudyeckux  (pakTopos:
abuotnyeckue, OMOTHYECKHE M aHTPONOreHHble. JecTBHE HIKOIOTHYECKUX

(aKTOpPOB HAa OPraHU3MBI

33

Aouotndeckue (HaKTOpBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEpHOAH3M.
[Ipucnocobnenuss OpraHU3MOB K JCHCTBUIO aOMOTHYECKUX (DAKTOPOB.

buonornueckne puTMel

34

buotnyeckue ¢akTopbl. Buasl OMOTHYECKMX B3aMMOAEHCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, MApasUTU3M, MYTyalu3M, KOMMEHCAJINU3M (HaXJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HEHTpaim3M. 3Ha4eHHe OHMOTHYECKHX

B33HMOI[CI71CTBPII>1 AJI1 CYHICCTBOBAHMA OPraHu3MOB B ITPUPOAHBIX COO6H.[€CTBaX

3.5

OKOJIOTHYSCKHE XapaKTCPUCTUKHU MOy H. OCHOBHEIE ImoxasaTein
nonyJjauuu: 4YUCJICHHOCTb, IIJIOTHOCTH, POXIAACMOCTb, CMEPTHOCTH, HPHUPOCT,

Murpanus. /{[nHaMuKa 4MCIEHHOCTH MOIYJISLUU U €€ perysiuus

COO6HI€CTB3 " OKOJIOTHYCCKUE CUCTEMBI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOII€HO3a: BHJI0Basd,
NpOCTpaHCTBEHHAs, Tpoduueckas (muieBas). Buasi-momuHanThl. CBSI3M B

OHoIleHO3E

4.2

Okonoruueckue cucreMbl (9kocucremsl). Ilonstue o006 »skocuctemMe U
6uoreoreHoze. DyHKIMOHATBHBIE KOMIIOHEHTBHI 3KOCHUCTEMBI: IMPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemectB H MOTOK DJHEpPrUu B
skocucteme. Tpoduueckue (MHUILEBbIe) YPOBHU 3KOcUCTeMBl. [IumeBbie nenu u
cetu. OCHOBHBIE TIIOKa3aTeNd dSKOCUCTEMBI: Ouomacca, MNPOLYKLHS.
DKonoruueckue NupaMusl: IPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa

9KOCHUCTEM: YCTOWUYMBOCTb, CaMOperysanusl, pa3Butue. Cykuneccus
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[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMAa XBOWHOTO WU
HIMPOKOJIMCTBEHHOI' O JIeca.

AHTpOIIOTEHHBIE ~ 3KOCHCTEMBI.  ATrpPO’KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorunueckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCU CTEM.
buopasnooOpa3ue kak ¢aktop ycroiumBoctd sKocucreM. CoxpaHeHue

OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaiackoro o Owocdepe. ['paHuIipl, cocraB W CTPYKTypa
ouocdeprl. XKuBoe BemectBo U ero GpyHkiuu. OcobeHHOCTH OMOchepsl Kak
rno0anbHON 3KOocHCTeMbl. JlMHaMHYecKoe paBHOBeCME M OOpaTHasl CBSI3b B
ouocdepe. KpyroBopotsl BemiecTB M OMOT€OXUMHUYECKHAE HUKIBI IJIEMEHTOB

(yrnepona, azora). 3oHambHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoreuecTBO B Onocepe 3emiu. AHTpONOTreHHbIE H3MEHEHUs B Ouocdepe.
['moGanbHbIE 3KOTOTHYECKHE TPOOTIEMBI.
OcHoBa palMOHAJIBHOTO YIpPaBIEHUS NPUPOAHBIMH pecypcaMd U UX

ucnojib3oBanue. JloctmxeHus: OMOJIOrUK U OXpaHa IPUPOIb
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®opmbl yuéTa padoueil nporpaMMbl BOCIIMTAHUSA B padoyeil mporpaMmme no OMOJIOruM
YHHBEPCAJTbHOI0 YPOBHS U3Y4YCHHS.

PaGouas nmporpamma Boctiutanusi MAOY «COIL Ne24y peanusyercs, B TOM YUCIE U
4yepe3 HCIONIb30BAaHUE BOCIHTATEIBHOIO TOTEHIMAda YypOKoB Owuomoruu. Jrta pabora
OCYIIECTBJISIETCS B CIEAYIONIX (hopMax:

e [ToOyxieHre obydaromuxcsi co0II0AaTh Ha YpOKe O0IENPUHAThIE HOPMBI TOBEEHUS,
ImpaBujia O6HIeHI/I$I CO CTapumMu (He}IaFOFI/I‘leCKI/IMI/I paGOTHI/IKaMI/I) n CBCPCTHUKAMH
(oOyuaromuMucst), MPUHIUIIEI Y4eOHOW TUCIUIUIMHBI U camoopraHusanuu. [IpuBinedyeHune
BHHUMAaHUA O6y‘IaI-OIIII/IXC$I K IHOCHHOCTHOMY AacCIICKTY H3Y4YdCMbIX Ha YpPOKax IIPCIAMCTOB,
SBJICHUH, COOBITHI Yepe3: JEMOHCTPALUIO OOYYaIOUMMCS IHPHUMEPOB OTBETCTBEHHOTO,
I'Pa’kIaHCKOT 0 TIOBE/IECHUS, TPOSBICHHS YEJIOBEKOIIOONS U TOOPOCEPASYHOCTH — OOpallieHne
BHUMaHUs Ha SPKUX JeSATelNed KyJIbTYpbl, CBS3aHHBIX C M3y4aeMbIMH B JTaHHBIH MOMEHT
TeMaMH, Ha TOT BKJIaJl, KOTOPBI OHM BHECJIU B pa3BUTHE HAIlled CTPAHBI M MUPA, HA JOCTOIHbIE
HO/IpaXKaHUsI IPUMEPHI UX JKU3HHU, HA MOTHUBBI HX OCTYIIKOB; — HCIOJb30BaHHE HA YPOKax
I/IH(i)OpMaI_[I/II/I, 3anaFHBaIOH.IeI>i BaKHBIC COLIMAJIBHBIC, HPABCTBCHHBIC, 9TUYCCKHUEC BOIIPOCHL

e Vcrosnb30BaHNe BOCHUTATENBHBIX BO3MOXHOCTEH COAEpXaHUS ydeOHOro mpeamera
U1t GOPMUPOBAHUS Y O0YUAIOIINXCSI POCCHICKUX TPAJAUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COL[MOKYJIbTYPHBIX ILI€HHOCTEH dYepe3 NoA0O0p COOTBETCTBYIOLIMX TEKCTOB /I YTEHUS,
MPOOJIEMHBIX CUTYAIIUi A7l OOCYKASHHS B KJlacce

o VHunuupoBaHue OOCYXICHHM, BbICKa3bIBAHUI CBOEr0 MHEHHUS, BBIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOILIEHUS K M3y4YaeMbIM JIMLIAM, I[POU3BEICHUSIM XYyJO0KECTBEHHOU
JIMTEpaTyphl U HCKYCCTBA.

e BxiroueHue B YPOK UTPOBBIX PO CAYP, KOTOPBIC IOMOT'aOT IMOAACPKATH MOTHUBALIU 1O
06yqafomnxc51 K TIOJY4YCHUIO SHaHHﬁ, HaJIAJKUBAHHUIO ITO3UTHUBHBIX MCKIMYHOCTHBIX
OTHOIICHUH B KJIacCC, MOMOraroT yCTaHOBJICHUIO HO6pO}KCHaTeHBHOI>’I aTMOC(bepBI BO BpEM

ypoKa.

e JlpumeHeHHMe Ha YypOKE€ MHTEPAKTUBHbIX (opM paboOThl, CTUMYIMPYIOMIUX
[I03HABATEJIbHYI0O MOTUBALUIO 00 YYarOIUXCS .

e [IpumeHeHue rpynmnoBod paOOThI UM pabOTHI B Mapax, KOTOpbIE CIIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB KOMaHHOM pabOThI M B3aUMOIEHCTBUIO C IPYTUMHU 00 y4ArOIIUMUCS.

e Br100p 1 MCONIb30BaHUE HA YPOKAX METOJI0B, METOAMK, TEXHOJIOTHI, OKa3bIBAIOIIIHX
BOCIIUTATEIbHOE BO3JCHCTBUE HA JIMYHOCTh B COOTBETCTBHM C BOCIHUTATEJbHBIM HJIEAJTIOM,
LENbI0 U 33/1a4aMU BOCIIUTAHUS.

o HunumnpoBanue M MOJACPKKA HCCIENOBATEIbCKON NEITEeIbHOCTH HIKOJLHUKOB B
(dbopMe BKIIIOUEHHS B YPOK PA3NUIHBIX MCCIICA0BATENLCKUX 3aJaHUH, UTO 1a€T BOZMOXKHOCTh
00y4arommMcs MPUOOPECTH HABBIKK CAMOCTOATEIHHOT'O PEIIEHHUS TEOPETUIECKON TTPOOIIEMBI,



TeHEepUPOBaHUS U O()OPMIICHHS COOCTBEHHBIX THUIOTE3, YBAKUTEIHHOI'O OTHOIICHUS K YyKUM
ujesM, MyOJUYHOro BBICTYIUICHHS, ApIYMEHTUPOBAHMS U OTCTAMBAHUSI CBOEH TOUKH 3pEHUSI.

e YCTaHOBJICHUE YBAXHUTEJIbHBIX, JOBEPUTEIbHBIX, HE(POPMAIBLHBIX OTHOLICHUH MEXIY
yUUTENIEM U YIEeHHUKaMH, CO3[JaHUE Ha YPOKaX 3MOIIMOHATIbHO-KOM(DOPTHOM CPEbI.
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