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MHHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY JUIS
OTpeneieHUs] TMOAXOJ0B K (OPMHUPOBAHHIO COJAEpKaHUS Y4eOHOTO MpeaMera
«buonorus» cocraBwiu: KoHuenrtyaiabHble TnonoxeHus DIOC COO o
B3aMMOOOYCIIOBICHHOCTH  IIE€JIeH, COAEpaHUsA, pe3yJbTaTOB OOYy4YeHHUS H
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 OOITUX IEIIX U
OPUHLHKIIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
obmero oOpazoBanus B Poccuiickoit ®enepanuu, a TakXe IOJOKEHUS O
cnerupuke Onosoruu, €€ 3HaUCHUH B TIO3HAHUU JKHBOU MIPUPOIBI M 00ECTICUCHUH
CYILECTBOBAHUS YesIoBeYecKoro oodiiectBa. CorjacHO Ha3BaHHBIM MOJIOKEHUSM,
orpeieJIeHbl OCHOBHBIE (DYHKIIMU MTPOrPaMMBbI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu naéT MpeACTaBIeHUWE O LeasIX, 00 oOmieit
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
yuebHoro mpenmera «buomorus», omnpenenser o0sA3aTeNbHOE MPEAMETHOE
COJIEp)KaHME, €ro CTPYKTYpY, pacopeielieHue T1o paszieliaM U TeMawm,
PEKOMEHTYEMYIO TOCIEeI0BaTEIbHOCTh U3YUCHUS y4eOHOTO MaTepuaia ¢ y4€ToM
MEXMIPEAMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBA3CH, JOTMKH 00pa3oBaTEIbHOTO
npoliecca, BO3pacTHbIX OCOOEHHOCTEHN 00yJarommxcsl.

B nmporpamMe 1o OWONOTMM TakXe YYHTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJibTaTam
oOydyeHuss B (OPMHUPOBAHUM OCHOBHBIX BHUJOB y4€OHO-IIO3HABATEIHHOM
NeSATeIbHOCTH/y4eOHbIX JEHCTBUM OOYUYarOIIUXCS MO OCBOCHUIO COAEpKAHUS
OHMOJIOrMYEecKOro 0Opa3oBaHuUs.

B nporpamme no 6uonoruu (10—-11 knaccsl, 6a30BbIil ypOBEHB) peaii30BaH
MPUHLIUIT TIPEEMCTBEHHOCTH B HM3y4Y€HUU OuWoOioruu, Omarojgaps 4eMmy B Hel
IPOCMATPUBAETCS  HANPABIIEHHOCTh HA pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
(OpMUpPOBAaHUEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  LEHHOCTHBIX
OpPHEHTALUN JTUYHOCTH, IKOJOTHUYECKOTO MBIIUICHUS, PEACTaBICHUIN O 3J0POBOM
o0Opa3e KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYXKAIOIIeH HpUpOAHON cpeje.
[TosTomy Hapsiny ¢ W3ydeHHEM OOIICOMONIOTHYECKUX TEOPUid, a TakKe 3HAHHM O
CTPOEHHUU >KUBBIX CUCTEM Pa3HOrO paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOTHM YIENIEHO BHUMAaHUE HMCIIOIb30BAHUIO
MOJTyYEHHBIX 3HAHUU B MMOBCEHEBHOMN XU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33a/1a4, B
TOM 4HCie: NMPOQUIAKTUKY HACIEICTBEHHBIX 3a00J€BaHUI 4YeIoBeKa, MEIHUKO-
TeHETUYECKOTO KOHCYJbTUPOBaHUS, 00OCHOBaHUS IKOJIOTUYECKU
IeJIECOO00Pa3HOro TMOBEAEHUS B OKpYXarolleil NpUpOAHON cpede, aHaIU3a
BIIMSIHHSI XO3SIICTBEHHOM NIEATENHHOCTH YeJOBEKa Ha COCTOSHHE MPHUPOIHBIX H
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIAIHON HAMPaBICHHOCTH
yueOHoro mnpeamera «buonorus» mpoauKTOBaHO HEOOXOAMMOCTBHIO 00ecIeueHus



YCIIOBHM ISl peIICHUSI OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mnpeamnonaraeT (GOpMHpOBaHHWE Yy  OOydaromMXcs
CHOCOOHOCTH aJalTHpPOBAThCS K HW3MEHEHUSM JIUHAMHYHO pa3BUBAIOILEIOCs
COBPEMEHHOTO MHUpA.

Bbuonoruss Ha ypoBHE cpefaHero ooOmero oOpa3oBaHMs 3aHUMAET BaKHOE
Mecto. OHa oOecreunBaeT (GopMHUPOBaHUE Yy OOYYAIOIIMXCS MPEACTABICHUN O
HAy4YHOU KapTHHE MHpa, pacuIupsieT U o00OIIAeT 3HAaHUS O KUBOW MpHUpoae, €€
OTJMYUTENbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allid U 3BOJIOIHUH, CO3JAET
yCIOBHSI  NJsi: TIO3HAHWA  3aKOHOB  JKMBOW  TPHUPOABL,  (POpMHpOBaAHMS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0e30macHoro ooOpasza
KU3HU, IKOJIOTMUYECKOr0 MBIILICHUS, [IEHHOCTHOTO OTHOIIEHUS K KMBOU MPUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMOTIOTHS UMEET TaKXkKe JIJIsl PELIeHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a/Jady  CcpelHero  oOmero  oOpa3oBaHMs,  COLMAIU3ALUU
oOyuaronuxcs. M3ydenne 6uonoruu oGecrieurBaeT yCIoBUs sl (POPMHUPOBAHHUS
UHTEJUIEKTYalbHBIX, KOMMYHHUKAIIMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYPhI, CIOCOOCTBYET MHTErpalyy OHOJIOrMYECKMX 3HAHUM C
MPEICTaBICHUAMH U3 JPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpajuu. Ha3zpaHHble MONOXKEHHUS O NpeAHA3HAUYEHUU Y4EOHOro MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY Ui ONpEACNICHUS TOAXOAOB K OTOOpY W
CTPYKTYPUPOBAaHUIO €ro COJEP)KAaHUs, IMPEICTAaBICHHOIO B MPOrpaMMe IO
Oouosnoruu.

Ot60p conmepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C MO3MLIMHA KyJIbTypOCOOOPAa3HOrO MOJX0/a, B COOTBETCTBUU C
KOTOPBIM O0ydYarommecs AODKHBI OCBOWUTH 3HAHUS M yMEHUS, 3HAYMMBIC IS
dbopMupoBaHusi OO0IIEH KyJIbTYphI, OINPEIACISIONINE aJeKBAaTHOE TIOBEICHUE
YeJIOBEKa B OKpY)Karolled MPUPOAHON cpelie, BOCTPEOOBAaHHbBIE B MOBCEAHEBHOM
KU3HU M TPaKTHUYEeCKOW aesTesbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT JIEMEHTHI COIEP)KaHUS, KOTOPbIE CIIY>KaT OCHOBOW /sl OPMHUPOBAHUS
NPEJICTaBIEHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE Mupa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3allUU
OHMOJIOrMYEecKOro 0Opa3oBaHuUs.

CrpykTypupoBaHHE cOAEpkKaHMS Y4EOHOro Marepuaja B Iporpamme IIo
OMOJIOTUM OCYILECTBIEHO C Y4YETOM NPUOPUTETHOTO 3HAYECHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro mpeamera «buomorus
BBIJICJICHBI CIIEAYIOUINE CoAepKaTeNbHble TUHUU: «buonorus kak Hayka. MeTosbl
Hay4qHOro MO3HaHus», «Kierka kak Oumosormyeckas cucremay, «OpraHumsm Kak



ouonornueckas cucrema», «CucreMa U MHOrooOpazue OpPraHUYECKOTO MHUPay,
«OBOJIOLHS KUBOU MTPUPOABD», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

Ienp u3yuenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIAJICHUE  OOYYaIOIIUMHCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3aldyd JKUBBIX CHUCTEM pa3HOr0 paHra U MNpPUOOpPETEeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHUS MJI TPAMOTHBIX JEHCTBUHA B OTHOUIEHMH OOBEKTOB
KUBOU MPUPOJIBI U PEHICHUS PA3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctmxenne nenu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00€CleunBaeTCs pelIeHUEeM CIIEAYIOUIUX 3a/1ay:

OCBOEHHE OOYYarOIMIMMHCS CHUCTEMbl 3HAHUW O OWOJIOTMYECKUX TEOpPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOU
i (OPMUPOBAHUS MPEJICTABICHUM O €CTECTBEHHO-HAYYHOH KapTHHE MHUpA, O
METOJIaX HAay4yHOrO MO3HaHUsS, CTPOCHUH, MHOTOOOPa3uu M OCOOEHHOCTSX JKHUBBIX
CHUCTEM Pa3HOI'0 YPOBHSI OPTaHM3ALMH, BBIIAIOIIMUXCSA OTKPBITUAX U COBPEMEHHBIX
HCCIICA0BAHUSIX B OMOJIOTHH;

¢dopmupoBaHue y oOydaroluxcs I03HABAaTEIbHBIX, HWHTEUIEKTYAIbHBIX U
TBOPYECKMX CIHOCOOHOCTEH B MpOIECCe aHaiM3a JaHHBIX O IYTSAX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UAEH M MOAXOAOB K W3YYEHHIO JKUBBIX CHCTEM
Pa3HOro ypOBHS OpraHHU3aluy;

CTAaHOBJICHHE Yy OOy4yamommxcs oOmeld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTUE YMEHHM OOBACHATH U OLICHUBATH SBJICHUS OKPYXKAIOIIETo
MHUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHUW M OIbITA, MOJYYEHHBIX MpU
U3y4eHUU OUOJIOTHUH;

dbopmupoBaHue y OOy4yarOUMXCs YMEHUW WIUTIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM MAESATENbHOCTH YeJIOBEKa, pa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTHH;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOYKHOCTH IIO3HAHUS YEIIOBEKOM >KMBOM
IPUPObI, HEOOXOAUMOCTH OEPEHKHOIO OTHOLIEHUSI K HEM, COOIOIEHUS ATUUECKUX
HOPM TP MPOBEJICHUHN OMOJIOTMUECKUX UCCIIEIOBAHUM;

OCO3HAaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHWM [JI TOBBIILIEHUS YPOBHS
AKOJIOTUYECKON KYIAbTYPBI, AJIs1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

IPUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUH B IOBCEHEBHOM KU3HU IS
OLICHKH ITOCJIEICTBUN CBOEU JIESTEILHOCTH IO OTHOLICHHUIO K OKPYXKAIOIIEH Cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHE Mep MNPOPUIAKTUKH
3a0o0JeBaHM.

B cucreme cpennero obuiero oOpa3zoBanusi «buonorusi», u3ydaemas Ha
0a30BOM YypOBHE, SIBISIETCS 00s3aTENbHBIM Y4YE€OHBIM IPEIMETOM, BXOJSIIMM B
cocTaB mpeaMeTHon o0actu «EcTecTBEeHHO-HAYUHbBIE TPEAMETHI».



Jlnst m3ydenust Ononoruu Ha 6a30BOM yPOBHE CpeIHEr0 00IIero o0pa3oBaHus
otBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kmacce — 34
yaca (1 yac B Hezelo).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorust Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTMMU €CTeCTBEHHBIMU HayKamH, (uiiocopureit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Owonormum B (HopMHUpOBaHMM COBPEMEHHOW HAyYHOW KapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeToibl TO3HAHUS KUBOU MPUPOIbI (HAOI0IeHNE, SKCIIEPUMEHT, ONMCAHUE,
U3MepeHue, Kiaccuukanusi, MOJICIUPOBAHUE, CTAaTUCTUYECKas o00paboTKa
JTAHHBIX).

JdeMoHcTpanuu:

[Toprpersr: Y. dapun, I'. Mennens, H. K. Konbnos, [k. Yorcon u @. Kpuk.

TaOmuue! 1 cxempl: «MeTobl TO3HAHUS KUBON IPUPOIBD).

JlabopaTopHble 1 MPaAKTH4YeCKHE PA0OThI:

[Ipaktnueckas padoraNe 1. «Mcnonp3oBaHue pPa3IMYHBIX METOAOB IpPU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OPTraHU3ALHA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeIMET u3ydeHus ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CBoiicTBa OMOCUCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3allid OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJALUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTHYECKuI ), OMOoChepHBIH.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIE NPU3HAKYU KU3HW», «YPOBHH OpraHU3aIluN
YKUBOU MPUPOJIBD».

Oo6opynoBanue: Mmozenb Mmosiekybl JITHK.

Tema 3. XuMH4eCKHH COCTAaB U CTPOCHHUE KJIETKH.

XWUMUYECKUN COCTaB KIETKH. XHMHUYECKHE BJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIEC BEIIECTRA.

@OyHKIUM BOABl W MHUHEpAIbHBIX BelIeCTB B Kkierke. Ilommepkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHune OeaKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmblie 1 3aMEHHMbIE AMUHOKHUCIIOThl. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOpUYHAs, TpPETUYHAs U
YeTBEpPTUYHAS CTPYKTypa). XHUMHYECKHE CBoicTBa OenkoB. buonornyeckue
(GyHKIMN OENKOB.



®epmenTsl — Ouonormyeckue Karainmzatopsl. CTpoeHue QepMmeHTa:
aKTUBHBIA WEHTp, cyOcTpartHas crneuuduunocts. KodepmeHThl. ButamMuHBL
OTinuus GepMEHTOB OT HEOPraHUUYECKUX KaTalu3aToOpoB.

VYraeBonpl: MoHOcaxapuiabl  (TJIIOKO3a, pubo3a U JA€30KCUpuO03a),
aucaxapuipl  (caxaposa, JIakTo3a) M IoJMcaxapuabl (Kpaxmal, TJIMKOTeH,
LEeJUTI0103a). bruonornueckue GyHKIUU yriaeBOAOB.

Jlunuael:  Tpurmuuepuasl, ¢GocPomunuabl, crepouabl. ['uapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormdyeckue ¢yHkiuu smnuaoB. CpaBHEHUE
YIIEBO/IOB, OCJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHUH.

Hyxnennossle kucnorsl: JIHK u PHK. Hyxkneoruasr — MoOHOMEpHI
HykJenHoBbIX kucior. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIIMH.

[HuTonorus — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBHS
ujeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUEHHUS KIETKH.

Knerka kak menmoctHas xuBas cucrema. OOmMe TMNPU3HAKH KIIETOK:
3aMKHYyTas HapyxHas memOpana, moiyekyisl JIHK kak reHernueckuil ammapar,
CUCTEeMa CHHTe3a OerKa.

Tunsl KJIETOK: >3yKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTPOEHHUS NpOoKapuoTudecko kieTku. Knerounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTHUYECKOW KJIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX
¢yukuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa U pyHkuuu. lluronnazma u eé
opranouasl. OmHomemOpannbie opranouasl kietku: OIIC, ammapar Iombmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KJIETKH: MUTOXOHAPUH, TUIACTUIBI.
[IpoucxoxaeHne MHUTOXOHApUA H mactua. Buasl mmactua. HememOpanHbie
OpPraHOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

Anpo — perymaTopHblii HeHTp KieTku. CTpoeHue sapa: sepHas 000JIOuKa,
KapuoIuia3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankins, K. M. bap.

Huarpammer:  «Pacnpenenenue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuoguueckass TaOauna XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne mosnekybl



AT®», «CTpoeHHE 3yKapuOTHYECKON KIETKN», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHuEe pACTUTENBHOM KIETKH», «CTpOEHHME NIPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sifipa KIETKN», « Y TIeBOAbD», «JIumuabn.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpPYJOBaHUE MJIsi IPOBEACHUS
HAOJIIOICHUM, W3MEPEHU, HKCIEPUMEHTOB, MHUKpOIpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX M OaKTEepUATbHBIX KJIETOK.

JlabopaTropHble U MPpaKTH4YeCKUe PA0OThI:

JlabopatopHast padora Ne 1. «M3ydeHwe KaTadMTHYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha TpUMeEpe aMuUIa3bl WK KaTalla3bl)».

JlabopatopHast padora Ne 2. «M3ydeHuwe CTpPOCHUSI KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MoJ MHUKPOCKONOM Ha TOTOBBIX MHUKpOIpenapaTax U HX
OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeEH BeIlIecTB, WJIM MeTa00IU3M. ACCUMUIIAINS (TIACTUYECKUM OOMEH) U
TUCCUMWISIIUA (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €IMHOr0 IMpollecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPrUU B TNOHHUMaHUU
MeTaboau3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPoGHBIN U rereporpodHbiid. Poib GpepmMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBas U TeMHOBasg (¢a3pl (oTocuHTe3a. Peakuuu
dbotocurTe3a. IPPekTHBHOCTS POTOCHHTE3a. 3HAUCHUE (HOTOCHHTE3A IS KU3HH
Ha 3emuie. Biausinue ycnmoBuii cpenibl Ha (DOTOCHMHTE3 U CIOCOOBI MOBBIIMICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOMNUe OakTepru. 3HAYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIJIE.

DHepreTnuecknii oOMeH B KieTke. PacimienieHue BeIecTB, BBIACICHUE U
aKKyMYJMpPOBAaHUE DSHEPrud B KJIETKE. OTambl SHEPreTUYecKoro ooOMeHa.
I'mukonu3. bpoxenune u ero Bunbl. KucinopomHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBanue. DddexTuBHOCTH
AHEPreTUYECKOro oOMeHa.

Peakimuu wmarpuunoro cuHTte3a. [eHermueckas wuHbpopmanusa u JIHK.
Peanuzanust reHetudeckol uHpopManuu B KIETKe. ['€HETHYECKUH KOA U €ro
cBoiictBa. Tpanckpunuus — MmarpuuHbiii cuate3 PHK. Tpancnsiuust — OuocunTes
Oenka. Ortanbl TpaHciasauuu. KomupoBaHue aMuHOKUCIOT. Ponb pubocom B
OnocuHTe3e OenKa.

Hexknerounsie Gpopmbl xu3Hu — BUpYchl. Uctopus oTkpbiTUs Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacteHudl, KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3Oyaurens CIIM/a.



OOparHass ~ TpaHCKpHWIIIMSA, peBepraza W  uHTerpaza.  lIpodwunaktuka
pacnpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

IHoprpersr: H. K. Konsuos, /1. Y. MBanoscknii, K. A. Tumupsses.

Tabmuupl u cxemsl: «Tumbl mutanus», «Merabomu3m», «MUTOXOHIPHSY,
«HepreTudeckuii oomen», «Ximoporiact», «Dorocunres», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHa», «CUHTEe3 Oenkay, «I eHeTUUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u >xu3HeHHbIN 1Mk Bupyca CIIN/la,
OaxkTepuodaray, «Permmukanus JHK».

Oo6opynoBanue: monenu-anrumkanuu «Yasoenaue JIHK u Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTKI», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTtouHbIii MUK, WM SKU3HEHHBIM 1UKI kietku. WuTepdaza m MuTO3.
[Ipoueccol, mpotekatomue B uHTepdaze. Perumkamus — peakuus MaTpUUYHOTO
cunteza JIHK. CtpoeHune xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUIOW THBIN u TalUIOUIHBIA ~ XPOMOCOMHBIE HaOOPBI. XpoMmaTuasl.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerkn — muto3. Craauu murtoza. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. bUOTOrMYeCKuid CMBICT MUTO3A.

[IporpammupyemMas rubenb KIETKH — alomnTo3.

@opMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrojioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHWE OJIHO- M MHOTOKJICTOYHBIX,
cropooOpa3oBaHre, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHUPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJIsI CEJICKIIUH.

[TomoBOE pa3sMHOXKEHHE, €r0 OTIMYUS OT OECIIOIOTO.

Meito3. Cranuu meiosa. Ilponecchl, mpoucxonasiue Ha CTaaAusX Meio3a.
IToBenenue xpomocom B Meio3e. KpoccuHroBep. bHOTOrmyeckuid CMBICT H
3HAYEHHE MEeKo3a.

['ameToreHes — mporecc 0Opa3oBaHUSI TMOJOBBIX KIJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKA M AMYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMer (CrnepMaTo30W]I, SMIICKIETKa) — CIepMAaToreHe3 U OBOTCHE3.
OCcoOEHHOCTH CTpOCHHUs SULEKIETOK M crepmaTo30ouioB. OIUIOA0TBOpPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3ButHe (OHTOT€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(amOpuorene3). Dtanbl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, TacTpyisinus, opraHoreHes. I[loctamOpuonanbHOe pa3Buthe. Turbl
NOCTOMOPHUOHAIILHOTO Pa3BUTHUA: TpsAMOE, HempsMmoe (IMuuHO4YHOE). BimsiHue



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

Poct u pazBurne pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JemoHcTpanum:

Tabmuuper u cxembl: «DOpMbl pPa3MHOXKEHUST OPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE y 1IBETKOBBIX pacTeHu», «BereratTuBHOE pa3sMHOXKECHUE
pactenuit», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsri mukm», «Pemmukanus JIHK», «Mwutosy,
«Menosy, «IIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKOMUTAMIUX U
4yenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpEIapaThl «CriepmMaTo30upbl
MJICKONIUTAIOLIETO», «SIHIEKIeTKa MIEKOonmUTarmero», «KapruoknHes B KIeTKax
KOpEIIKa JyKa», MarHuTHas MOJEib-aliuinKanusa «JleneHue KIETKu», MOJEIb
JTHK, Mozaens MeTadazHoil XpOMOCOMBI.

JlabopaTopHble 1 MPpaKTH4YeCKUe PadoThI:

JlabopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHas pabora Ne 4. «l3yueHue cTpoeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJICHUM T€HETUKU. BKIajg pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeTOombl TEHETUKU (TUOPHIO0IOTHYECKUH,
IIUTOICHETUYECKUHM, MOJCKYISIPHO-TeHeTUUEeCKU). (OCHOBHBIE T'€HETHUECKHE
MOHATHUA. ['eHeTHYEeCKass CUMBOJIMKA, UCHOJIB3YEMAsI B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HACIIEIOBAaHMS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnenem.
MoHorubpuHoe CcKpenuBaHue. 3akoH eIuHooOpa3us THOpPUIOB MEPBOTO
nokosieHus. IlpaBuno JgoMUHUpOBaHUA. 3aKOH pacCUICIJICHUS ITPU3HAKOB.
I'uniore3a yncroTel ramet. [loaHOE ¥ HEMOIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe  CKpemuBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHernueckre - OCHOBBI ~ JUTHOPUIIHOTO  CKpEIIMBAHUSI.
AHanm3upymoliee ckpelmuBaHue. Mcnoib30BaHNEe aHATM3UPYIOIIErO CKPEIIMBAHUS
JUISL OTIpEICTICHUS T€HOTHUIIa OCOOM.

CuemienHoe  HacienoBanue TmpusHakoB. PaGora T. Moprana 1o
CLETUICHHOMY HacCJIeIOBaHUIO T€HOB. HapyllieHue clerieHus reHOB B pe3ysibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. [ eHETUYECKUE KApPTHI.



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

N3menunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Pomp  cpenpl B HEHACIIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MoAU(UKAIMOHHON U3MEHUMBOCTH. BapualimoHHbIN psij 1 BapualliOHHAas KpUBasl.
Hopma peakunu npusnaka. KonmyecTBEHHbIE M KAUECTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON N3MEHIMBOCTH.

HacneacTtBenHasi, WM TEHOTUIMYECKas, HW3MEHUMBOCTh. KoMOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TONOBOM Tpolecc — OCHOBAa KOMOWHATUBHOU
U3MEHUYMBOCTU. MyTalroHHas u3MeH4nuBOCTh. Kiaccudukaius MmyTaiuii: reHHble,
XpOMOCOMHBIE, FTeHOMHbIE. HYacToTa ¥ MpU4rHbI MyTaluid. MyTtareHHbie QakTopsbl.
3aKOH rOMOJIOTUYECKHX PSIIOB B HacleACTBEHHON n3MeHnurnBocty H. 1. BaBuiosa.

BHesinepHast HacneACTBEHHOCTh U U3BMEHYUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI TEHETUKH
YeJIOBEKa: TeHEAIOTMYeCKHi, OJIM3HEIIOBbIN, IUTOTC€HETUYECKUM, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKU . CoBpemeHHOE OmpeAcIeCHUe TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a0o0jieBaHMs 4YeJIOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HM C HACJEICTBEHHOM MPEapacnoiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue ¥ TreHeparuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKU U JICUCHUSI TeHETUUYECKUX
Oosne3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTHPOBAaHME. 3HAYECHUE MEIUIIMHCKON
TCeHETHKHU B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIIOBEKA.

JdeMoHCcTpanuu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxosn, H. B.
Tumodeer-Pecosckuii, H. . BaBuos.

Tabmuupt  u cxembl:  «MOHOTMOpUIHOE  CKpEHIMBaHHE U €ro
[IUTOTEHETUYECKasi OCHOBa», «3aKOH pacCHICIUICHUs] M €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpugHoe  CKpeniuBaHUE»,
«uTomorunyeckue OCHOBBI TUTHOPUTHOTO CKPELMBAHUA, «Meio3»,
«B3auMOIEeNCTBUE AJUICIIBHBIX TE€HOBY», «l €HETHYECKHE KapThl pPaCTEHU,
KUBOTHBIX U YEJIOBEKa», «l'eHeTHKa mojia», «3aKOHOMEPHOCTH HAaCJEIOBaHMS,
CUCIUICHHOTO C moJioM», «KapuoTurbl 4YemoBeKa W KUBOTHBIX», «Buubl
U3MEHUMBOCTHY», «MonudukanmonHas M3MEHUUBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTalluoOHHAsE U3BMEHYUBOCThHY.

O6opynoBanue: Mojaenu-anuiuKanuu «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomuHupoBanue», «Jlurnbpumnoe ckpemmBaHuey, «llepekpéct



XpOMOCOM», MHUKPOCKON U MuKporpenapaT «J/lpozoduna» (HOopma, MyTamuu
(OpMBI KpBIIILEB U OKpPACKHU Tena), repoapuil «I'opox moceBHOM».

JlaGopaTopHble M IpakTU4ecKne padoThI:

Jlaboparopnast pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO U
OUTUOPUIHOTO CKpEIIMBAHUS Y IpO30(UIIbI HA TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pabora Ne 6. «3ydeHue MoaupuKaliuOHHON W3MEHUUBOCTH,
NOCTPOEHHE BapUALMOHHOTO PsAJla U BAPUALIMOHHOW KPUBOW.

JlabopatopHas pabota Ne 7. «AHanmu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax».

[Tpaktuueckas pabora Ne 2. «CocraBieHuE U aHadU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranu3MoB. OCHOBbI OHOTEXHOJIOT M.

Cenekiusi Kak HayKa M IpOIECC. 3ap0oKJACHUE CENEKIIMU U JIOMECTUKAIUS.
VYuyenue H. W. BaBuioBa o0 MeHTpax NPOUCXOXKIEHUS UM MHOrooOpasus
KyJIbTYpPHBIX pacTeHui. LIeHTppl MPOMCXOXKIEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI ceIeKIUU. MaccoBblil 1 UHIUBUIYAIbHBII OTOODHI B
CEJIEKIMM pPACTEHUM U JKUBOTHBIX. OIEHKa HKCTEpbeEpa. bBIM3KOPOACTBEHHOE
cKpeluBaHue — UHOpuAuHr. Yucrtas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuna. HepolCTBEHHOE CKpelIMBaHUE — ayTOPHUIAMHT.
Otnanéunas rtulOpunmszauus M e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U
MOJyYCHUE TOJUIUIONAOB. JIOCTMKEHHSI CEJNEKIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

broTexHOnOruss Kak OTpaciib MPOW3BOACTBA. ['€HHAas WH)KEHEpHUs. Tallbl
co3nanusi pekomOuHantHoM JIHK wu Tpancrennsix opranu3moB. Kierounas
nHxeHepus. Kiierounsle KyabTypbl. MUKPOKIOHAILHOE Pa3MHOKEHHE PACTEHUU.
KionnpoBaHne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OpPraHU3MOB.

KOJIOTUYECKHUE u DTUYECKHUE MPOOJIEMBI. I'MO - Te€HETUYECKH
MOAU(UITIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toprpersr: H. U. BaBunos, . B. Muuypun, I'. /I. Kapneuenko, M. @.
HBaHoB.

Tabmuer u cxembl: kKapta «lleHTpbl TPOUCXOXIEHUS W MHOr000pas3us
KYJIbTYPHBIX pacteHuin», «llopoasl qomamHux »XKUBOTHBIX», «CopTa KYyJbTYPHBIX
pactenuity, «Otnanénnas ruopuauzanusy, «Padotel akanemuka M. ®@. liBanoBay,
«lTomummongus», «OObEeKTHl OuOTEexHONOTUNY», «KileTouHble KyJIbTYphl U
KJIOHUpOBaHue», «KKOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSDKH TUIOIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuil «CeabCKOX03sICTBEHHBIE PACTCHUS».



JlaGopaTopHble M IpakTU4YecKne padoThbI:

OKCKypcusi«OCHOBHBIE METOJbl W JOCTHKCHUSA CEJIEKIMA PACTEHUN U
JKHUBOTHBIX (Ha CEJICKIIMOHH VIO CTaHIUIO, TUIEMEHHYIO bepMmy,
COPTOHUCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIICTBO, J1TA0OPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoTIOIIMOHHAS OMOJIOTHS.

[IpennoceIki BO3HUKHOBEHHSI 3BOJIIOLMOHHOM TEOPUH. OBOJIIOLIMOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusHUE >BOJIOLMOHHON TEOPUH Ha pPa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CeugerenscTBa dBOodOLMU. [laneoHTonornueckue: mNOCIENO0BATEIBHOCTD
MOSIBJICHUS] BUJOB B TMAJCOHTOJOTHYECKON JIETONUCH, NEpPeXOoAHble (QOpPMBI.
buoreorpaduueckue: cxoncTso u paznnuue ¢payH u (Haop MaTepUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Ppa3iduvsg SMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOIMYHbIEC, AHAJIOIMYHBIE,
pPYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX IyTeH y Bcex
OpPraHU3MOB.

OBomonmonHass Teopusa Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHUS
JapBUHU3MA. J[BMKYIIME CHUJIBI 3BOMOLMM BHAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE NMPU OTPAaHUYEHHOCTH PECYpPCOB, HEOIpPEACIEHHAsT W3MEHYUBOCTb,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnu (CTI) u e€ OCHOBHBIE MOJTOXKEHUS.

Mukpoasosmonus. [Tomynanus kak eIuHNIA BUAA U SBOJIOLUY.

JBrxyiue cuibl ((hakTopbl) SBOMIONMU BUJIOB B MpUpOAE. MyTallMOHHBIH
mporecc M KOMOMHATHBHAs M3MEHYMBOCTH. [lOmynsiiuOHHBIE BOJHBI M Apend
reHoB. M3omsmus u murpanusi.

EcrecTtBeHHBI 0TOOp — HampapBistomuil ¢GakTop dBoIONUUA. DOpMEI
€CTECTBEHHOTO 0TOOpA.

[TpucrnocoOneHHOCTh OpPraHW3MOB Kak pe3yabTar 3BoJiouud. llpumepsr
MPUCTIOCOOJIEHUN Y OPranu3MoB. ApoMop(h03bl U UAHOATANTAIUH.

Bun wu  Bugoo6pazoBanme. Kputepum Buma. OcHOBHbIE — (DOpMBI
BUI000pa30BaHUsL: reorpapuiIecKoe, IKOJIOTHYECKOe.

MakposBomtonus. PopMbl  IBOMIOLMM:  (pUiIeTUYECKas, IUBEPreHTHasd,
KOHBEpreHTHas, napauienpHas. HeoOpaTuMoCTh 3BOIIOLINH.

[IpoucxoxaeHrue OT HecleuUaaTu3upOBaHHBIX MpeAakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS padalius.

JlemoHcTpanum:



[Moptpersl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuier u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmel  OOppObI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpa3zue COpTOB pacTeHHII»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmuu»,  «MyrtaunoHHas
U3MEHYUBOCTH», «Apomopdo3sly», «nnoamantamum», «OOmas aereHepaus»,
«/IBmxymue cunsl dBomouun», «Kapra-cxema wapmpyra nyremecrsus Y.
HapBuHa», «boppba 3a cymectBoBaHue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa3oBaHUEY, « IKOIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMUA THUIIAMH OKPACKH,
HAOOp MJIOJOB M ceMsH, Koyekuus «lIpumepbl 3allUTHBIX TPUCHIOCOOJICHUM Yy
KUBOTHBIX», Monielb «OCHOBHBIE HANPABJICHUS SBOJIOIUNY», 00bEMHAS MOJENb
«CTpoeHue ToJIOBHOIO MO3ra MO3BOHOYHBIX).

buoreorpadguueckas kapra wMmupa, KOUIGKIUs «DOpMBI COXPaHHOCTH
UCKOIAEMBIX JKUBOTHBIX UM pacTeHuil», wmonens ammmkanusa «llepekpéct
XpOMOCOM», BIIaHbIe TmpenapaTel «Pa3Buthe Hacekomoro», «Pa3Burue
JSATYHIKWA», MUKpornpenapar «Jpozoduna» (Hopma, myrauuu (HOpMbl KPbUIbEB H
OKpPACKH Tela).

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlabopatopHast padora Ne 1. «CpaBHeHHE BHJIOB O MOP(HOIOTUYECKOMY
KPUTEPUION.

Jlaboparopnas padora Ne 2. «Onucanue NpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HM HA 3eMuie.

JloHay4uHbIE TpEACTaBICHUA O 3apOXKICHUM KWU3HUA. HaydHble rumoresbl
BO3HMKHOBEHMSI >KM3HM Ha 3emsie: a0uoreHe3 W naHcnepMmus. XHUMHUYecKas
ABOMIONMS. AOHOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHWYECKHX.
DKCIEpUMEHTAIIbHOE TTOATBEPKICHUE XUMUYECKOHN 3BoOIMU. HauanbHbie Tanbl
ouonornueckoit »Bosronuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKHM W WX 3BOJIOLMSL.
@OopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emie mo spam U nepuomaMm. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [laneos3oiickas spa u €€ mnepuoabl: KeMOPUNCKUH,
OPJIOBUKCKHM, CHITYPUMCKUI, JEBOHCKU, KAMEHHOYT OJIbHBINA, IEPMCKHH.

Me3so30iicKkast 3pa U €€ epUoOAbl: TPUACOBBIN, FOPCKHM, METOBOM.

KaiiHo3olickass 2pa u €€ mnepuoiabl: IAJIEOrCHOBBIM, HEOT€HOBBIM,
AHTPONIOT€HOBBIN.



XapakTepucTUKa KIMMaTa M TeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl
ABOJIOLMM PACTUTEIBHOTO M JKHUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MHUpa KaK OTpakeHHe -HBoIMOUUUA. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbl OPraHU3MOB.

OBoIOLMA YenoBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTue npeacraBieHui o
IPOUCXOXKIEHUN uesoBeka. Meroabl H3ydeHusi aHTponoreHeza. CxoactBa
paznuuus 4eoBeKa U KUBOTHBIX. CUCTEMaTHYECKOE MOIOKEHHUE YEIOBEKa.

JBwxymme  cuwibl  (pakTopbl)  AHTPOMOIreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTeCTBEHHBIM 0TOOp. OOIecTBeHHBIH 00pa3 KW3HH,
U3rOTOBJIEHUE OPYAUN TPYd, MBILIJIEHUE, PEYUb.

OCHOBHBIE CTaIUH U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeloBek
ymensld, YenoBek npaAmoxoxsumud, YenoBek HeaHaepranbCcKud, UYenosek
pa3ymHbiif. Haxolkum HCKOMaeMbIX OCTATKOB, BpPEMsl CYIIECTBOBaHHUA, 00JIACTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJNIbIIME  pachl:  €BPOICOHIHAS
(eBpasmiickas),  Herpo-aBCTpaJiouaHas  (PKBaTOpHaJbHAs),  MOHIOJIOMJIHAS
(a3maTcko-aMepHuKaHcKas).  YepTbl  MPUCHOCOOJEHHOCTH  NPEICTaBUTEIEH
YEJIOBEUECKMX pac K YCJIOBUSIM CYHIECTBOBaHUS. ENMHCTBO 4YenOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrer: ®@. Penn, JI. Ilactep, A. Y. Omapun, C. Munep, I'. Opu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «BosHukHoBenne CoOJIHEUHOM cuCTEMBI», «Pa3BuTHE
opranuueckoro mupa», «PacturenbHas  kietkay, «KuBOTHasg  KJeTKay,
«IIpokaprornueckas kieTrka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHHUSI 4YEJIOBEKAa W YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKHMX  HAaxXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBEKay, «JlpeBHeumue moam», «lpeBaue moau», «llepsbie
COBPEMEHHBIE IO, «HeT0BEYECKHUE pachly.

O6opynoBanue:  Mymspku  «lIpoucxoxkaenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHAepTajblla, KPOMAaHbOHIIA), CICHKU WIH
U300paXeHUsT KaMEHHBIX OpPYAHM TMEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOMIIEPHI,
pyouna, ckpebia), TeoXpoHOJOrMuYeckass TaOnuia, KoueKiusa «DopMbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTropHble U MPpaKTH4YeCKUe PadOThI:

[Ipaktrueckas padora Ne 1. «M3ydyeHne MCKOMAaeMbIX OCTaTKOB PAaCTEHUM U
KUBOTHBIX B KOJUICKIIHASIX.



OKcKypeust «IBOJIOLUS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIN WM KpaeBeIUECKU My3ei).

Tema 3. Opranu3msl H OKPYKAKIIAS Cpeaa.

DKoJorus Kak Hayka. 3aJaqyd ¥ pasJenbl 3KOJOTuu. MeTobl SKOJIOTHYECKUX
UCCJIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, TMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornyeckue ¢akropel. Kriaccudukamus SKOJOTHYECKUX (PAKTOPOB:
abuoTH4ecKkue, OMOTHYECKUE U aHTPOINOreHHbIe. J[eWCTBHE HSKOJOTHMUYECKUX
(haKTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[IpucnocoOnenust  OpraHM3MOB K  JICWCTBHIO  aOMOTUYECKHX  (PaKTOpOB.
buonornueckue puTMBI.

buoruueckue (bakTOophI. Bunnl OMOTUYECKUX B3aMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUYECTBO, cUMOMO03 U ero ¢opmel. [lapasutusm, koormeparus,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M,
HEUTpanu3M. 3Hau€HHE OWOTHUYECKUX B3aUMOJECHCTBUN [JIs1 CYIECTBOBAHMUS
OpPraHU3MOB B IMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH nonyasiuud. (OCHOBHBIE IOKa3aTeNH
MOMYJIAIIMU: YHUCICHHOCTh, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTh, MPUPOCT,
Murpanus. JJnHaMuka YyuCIeHHOCTH MONYJIALUY U €€ PErysus.

JlemoHcTpanum:

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

Tabmumer u cxembl: kapta «lIpupomnsie 30HBI 3emin», «Cpenbl oOUTaHUS
opranu3MoBy», «®Poronepuoguzm», «llomymsuuny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIIuu HHQY30puu-Tyenbkmy, «llumessie memm.

JlabopaTopHble U MPpaKTH4YeCKHE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTCHHUH U3
pa3HbIX MECT OOUTAHHS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «[loacuér miIoTHOCTH MOMYIISIIIUN Pa3HbIX BUJIOB
pacTEeHU».

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKUE CUCTEMBI.

CooOmiecTBO opranu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
NpoCTpaHCTBeHHasA, Tpoduueckas (muieBas). Bunabl-nomuHantel. CBs3u B
OuoLeHo3e.

Okonoruyeckue cuctembl (dKocuctembl). [loHsitTue 00 »dSKocucTeMe W
ouoreoreHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: IPOJYIICHTHI,



KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIrUU B 3KOCHCTEME.
Tpopuueckne (mumieBble) YpPOBHM 3KocHCTeMbl. [luieBble 1nenu U CeTH.
OcCHOBHbIE TOKa3aTeMd HKOCHUCTEMBI: OHMOMacca, MNPOIYKIUSA. IKOJOTMUECKHE
NUpamMubl: TMPOAYKUMH, YHUCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAMOpPETYJIsLUA, pa3BuTHe. CyKIeccusl.

[Ipupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ YKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X031HCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpa3ue kak QaxTop ycroitunBocT sKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pazHOooOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (ynakmuu. OcoOeHHocTH Omochepsl Kak
rII00ATIbHOM AKOCHUCTEeMBbl. J{MHaMHueckoe paBHOBeCHE W oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOre0OXUMHYECKUE ITUKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HANLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOreHHbIE U3MEHEHUs B Orocdepe.
['oGanbHbIE SKOJOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHuE MPUPOBI 151 YEJI0BEYECTRA. Coxpanenue
O6uopaszHooOpasusi Kak OCHOBa ycTowunBocTr Ouocdepbl. OCHOBa parmOHAILHOTO
yIpPaBJIEHUS TPUPOAHBIMU pecypcaMM M HX UCHoJb30BaHue. JlocTmxeHus
OMOJIOTUHY U OXPaHA MPUPOJIBI.

JlemoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «[lumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu nutanusy», «IKoJoruyeckas MUPAMUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA IMHPOKOIMCTBEHHOIO JIecay, « IKOCUCTEMA
XBOMHOro Jjeca», «buouneHo3 Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JCUCTBUS Ha NpUPOAY», «BaxHellne HCTOYHHUKHU
3arpsiI3HEHUs BO3[lyXa M I'PYHTOBBIX BOI», «[louBa — BakHeillIas cocTaBistomas
ouocheprr», «DakTopsl Aerpamanuu mnousy, «llapaukoBsiii ahdexT», «DakTophl
pPaJIMOAaKTUBHOTO 3arps3HeHuss Ouocdepri», «OOMmAss crpykrypa Ouochepb»,
«PacnpocTpanenune ku3HU B Ouocdepe», «O30HOBBIA 3KpaH OuoOChepbI»,
«KpyroBoport yriepoaa B 6uocdeper, «KpyropopoT azotra B Ipupoae».

O6opynoBanue: Mojenb-anmMkauus «TunudHble OMOLEHO3bI», Tepdapuit
«PacturenbHbBIe COOOIIECTBAY, KOJUICKIIUN «brolieno3y, «Bpeaurenu BaHEHIINX
CEJIbCKOXO3MCTBEHHBIX KYIbTYp», TepOapuu W KOJJIEKIIMM pAcTeHUU U
KUBOTHBIX, IPUHAAJIEKAIINE K Pa3HbIM 3KOJOTMYECKMM TIpYIIaM OJIHOTO BHJA,



Kpacnass xuura Poccuiickoit ®enepanuu, H300pakeHHsS OXpaHSEMbIX BHIOB
pPacTEHUH U )KUBOTHBIX.



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

Cormacio ®I'OC COO, ycraHaBmuBarOTCid TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHUS  OOYyYalolIUMHUCSA TporpaMM  CpelHero olmiero oOpa3oBaHUs:
JMYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mpeaMera «buomorus»
BBIJICJICHBI CJIEMYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIONUMUCS POCCHICKOM
IPAXKIAaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENICHUIO0, HaJM4he MOTHBAIlMM K OOy4YeHWIO  OWOJIOTHH,
I[eJICHAMPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTHS OHOJIOTHUYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYarolMXCcs PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUsl, HAJIWYMUE SKOJOTMUECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeameTa «buosorus» HOCTUTaroTcs B
€IUHCTBE Y4YEOHOW W BOCIUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHNUS M CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTUA BHYTPEHHEH TO3UIMM JHUYHOCTH, NaTPUOTHU3MA,
YBXKEHUS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPILIEMY MTOKOJIEHHUIO,
B3aMMHOTO YBaXEHUS, OCPE)KHOTO OTHONIEHUS K KYJIbTYpPHOMY HACJCIAUIO H
TpaAuLMsAM MHOTOHAalMOHAIbHOTO Hapona Poccuiickoit denepaunu, npupone u
OKpY’Karouien cpeze.

JImaHOCTHBIE pE3yJbTaThl OCBOSHUSA y4deOHoro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBaHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIMX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, pPACHIMPEHHE KU3HEHHOTO
OMBITA W OMBITA JIEATEIILHOCTU B MPOIIECCE pean3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1)rpas;kaaHcKoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUHA 00YUaIOMErocs Kak akTUBHOTO H

OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 O0IIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TIpaB MU OOS3aHHOCTEW, YBa)KCHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YU4€OHBIX W IMO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEIEATh COOCTBEHHYIO TMO3UIIMI0O TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUSI JIIOJICH C pa3HbIMU YOSXKICHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMAIbHBIM TTOJIOKECHUEM;

FOTOBHOCTh K COTPYIHMYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXUTEJIbHOTO
OTHONICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaXxJaHCKON WJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponunoi, ropmoctu 3a CcBOWM Kpaul, cBOO PoauHy, CBOU S3BIK U KYJIBTYPY,
MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOIBI,
TOCTHXEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHe OWOJOTHM, TOHUMAHHMS 3HAYCHHS OHOJIOTMHM B IIO3HAHHHM 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HAPOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1ICHHOCTH;

OCO3HAHHWE JUYHOTO BKJIaJIa B MIOCTPOCHUE YCTOMIMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHSATHS IEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaguuusiMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



MMOHMMAaHUE YMOIMOHATILHOTO BO3CUCTBHS YKUBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KU3HU
(3mopoBOe  mMUTaHWE, COOJIIOJICHUE TUTMEHUYECKUX TMPaBUI U HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peEryispHas Qu3nyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE LEHHOCTH TPaBWJ HHJUBUAYAILHOTO U  KOJUIEKTUBHOI'O
0€30MMacHOr0 MOBEJCHUS B CUTYAIUAX, YIPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymOTpeOIeHuUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOro BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0It00UE;

TOTOBHOCTh K AKTHUBHOW JESITEIIbHOCTH TEXHOJOTHYECKOM M COLMaIbHOM
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACATEIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedl mpodeccuu U peam30BBHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

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

7) IKOJIOrM4€eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIILIEHWE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TIOCICACTBUM IS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0ATBHOI'0 XapakTepa JKOJOTHUECKHX MpoOIeM M MyTed uX
pelleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPU HU3YYCHUU OUOJIOTHH
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBSI3aHHBIX C PaIMOHAIBHBIM
IPUPOJIONIOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochephl);



aKTUBHOE HENpUATHE JEHCTBUM, MNPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBAaTh HEOJArOonpHUsTHBIE KOJIOTHMYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4YKE PA3BUTOTO SKOJOTMYECKOI0 MBIIUIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU AEATEIBHOCTH IKOJIOTMUYECKOM
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YHWTATENbCKOM KyJIbTYpbl Kak CpelCTBa
B3aMMO/JICHCTBUS MEX1Y JIFOJIbMH U TIO3HAHUS MUPA;

MOHNUMAaHUEe CHenupuK OWOJOTUM KaK HayKH, OCO3HaHUs €€ poiu B
(GbopMUPOBaHUU PAIMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEJCTABIECHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE IPUPOJbI, UEJIOBEKA U
oOmiecTBa, B IMO3HAHUM NPHUPOJIHBIX 3aKOHOMEPHOCTEM W peuIeHUuu MpodiemM
COXPaHEHUS IPUPOJTHOIO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHU Il COBPEMEHHOM ITMBUIIM3ALINHU:
o0ecrieueHus: HOBOTO YpPOBHSI pa3BUTHS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTh pPEeCypcHble  MPOOJEeMbl  Pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MYTEW BBIXOJA U3 TJI00ATBHBIX 3KOJOTUYECKUX MPOOJIeM U
obOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB M (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B LEJAX
NOBBIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOM TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAJIHHOW TPaMOTHOCTU OOydaroumxcs, (GopMupyemMoun
IpU U3y4EHUU OUOJIOTUH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAHMUA MJI1 aHajdu3a U
OOBSICHEHUSI BJICHUI OKPY)KAIOILEr0 MUPAa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
YMEHHUE [enaTh OOOCHOBAaHHBIE 3aKJIOUEHHS HA OCHOBE HAYYHBIX (AKTOB H
UMEIOIINXCS JaHHBIX C LEJIBIO TOJYyYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO HCIOJNb30BaTh OHUOJOTMYECKHE 3HAHUS IS
peleHust IpodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTH HAY4YHOW MAESATENbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO JIEATEIbHOCTh UHAUBUYaIbHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa3oOBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHWI MO OWOJIOTHH B
COOTBETCTBUHU C )KHU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOEHUSA y4deOHoro mnpeamera «buomorusy»
BKJIFOYAIOT: 3HA4uMble i1 (OPMUPOBAHUS MHPOBO33PEHUSI OO0YyYaIOIIMXCS
MEXKIUCHUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHbIE TOHSATHS, OTPaXKaroIIue
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHENU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKaX (BEIeCTBO, HEPIus, SBJIEHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIOBaHue,  HAOJIOJeHHWe, U3MEpPEHHe,  JKCIEPUMEHT U  APYrux),
yHHUBEpCAJIbHbIE Yy4eOHble JeHCTBUSA (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC,

PETYIATHBHBIE), obecnieunBaronye dbopmupoBanue (G yHKIIOHATBHON
IPAaMOTHOCTH H  COIMAJIbHOM KOMIIETEHIIMM OOy4aroImuxcsi, CIOCOOHOCTD
o0yyJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIC MEXIUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKHE 3HAHMS W  YHUBEpPCaJbHbIE Yy4cOHBIC JCHCTBUS B
MI03HABATEIHHON M COIMAIBHOM IPAKTHKE.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
o0pa3zoBaHus JOJDKHBI OTPaKaTh:

OBianenue YHHUBEPCAJIbLHBIMH y4eOHBIMHU NMO3HABATEJIbLHBIMH
JeUCTBUSIMM:

1)0a30Bble Jornyeckme AecTBUSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOSCHWM 3HAHUW TPUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanmu3a, cUHTE3a, CpaBHEHUS, Kiaccuukanuu, 0000IIEeHNS ), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TMOHATUU (BBIACIATh MX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C JPYTUMHU MOHSITHSIMM);

OTIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHUS, COOTHOCUTH PE3YJIbTAThI ICITEILHOCTH C ITOCTABJICHHBIMH IEJISIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHUS i1 OOBSICHEHUS! (PAKTOB U SBJICHHI
YKUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHMH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIFOUCHHUS;

MIPUMEHSTh CXEMHO-MO/IEILHBIE CpecTBa TS NpeCTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMBIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTHBOPEYMH  Pa3HOrO  poJia,  BBUIBICHHBIX B Pa3jM4YHBIX
MH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs NpOOJEMBbl C YYETOM aHaIM3a MMEIOLIUXCA
MaTepUalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATETbHOCTH;

KOOPAUHUPOBATb W  BBINOJIHATH pabOTy B  YCIOBHUSX peajgbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX TIPOOJIEM.

2)0a30Bble HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJI€Th HAaBbIKaMU y4€OHO-UCCIIE0BATEIbCKON U IPOEKTHOM JESITENBbHOCTH,
HaBblKaMHM  paspeuieHus MpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IIO3HAHUS;

UCIIOJIb30BaTh pPa3jJU4HbIE BUABI JESITEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETALUU, NPeoOpa30BaHUIO U MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsX, B TOM YUCIIE IPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IPOEKTOB;

(bopMHUpOBaTh HAYYHBII TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMHUHOJIOTHEMH,
KJIOUEBBIMU ITOHATUSMH U METOAMM;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHbIE 3a7aud B 00pa3oBaTEIbHOU
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3W U aKTyallM3UpOBaTh 3a/auy,
BBIIBUTATh TUINOTE3y €€ pEIIeHMs, HAXOIWUTb apryMEHThl JUIsl JT0Ka3aTeIbCTBa
CBOMX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh I[CJICHANIPABICHHBIM TOUCK TEpeHOca CPEJCTB M CIOCOOOB
JEeNCTBUS B IPO(ECCUOHAIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 U MPAKTHUECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIE WJEH, MpEIaraTb OPUTMHAIbHBIE MOAXOAbl U PEIICHHS,
CTaBUTb NMPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHbBIX UCTOUHHMKAX MHPOpMaLHMH (TEKCTe yueOHOro
nocoOus, HAy4YHO-TIONYJISIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBapsX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaThH



WH(OPMAITHIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUUECKH OIICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MIPU MOUCKE U
otOope Ouonoruueckol uHboOpMaIUl, HEOOXOIUMON ISl BHIMOJHEHUS] Y4EOHBIX
3asay;

MpUOOPETaTh OMBIT KCIOJIL30BaHUS HWHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIONB30BAHUS PA3TUIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (GOpMYy  TpEACTaBICHUS
Oouonorudyeckoil nHopManuu (cxeMbl, TpaduKH, AHArpaMMbl, TaOJIUIIBI, PUCYHKA
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM fA3BIK B KadyecTBe CpPEJICTBA Mpu pabore ¢
Oouonornueckol uHGpoOpManuenH: TNPUMEHSATh XUMHUYECKHe, (Qusnueckue Hu
MaTEeMaTUYECKUe 3HAKW U CUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABbIKAMHM  PACIIO3HABaHUST M 3allUThl  WHMOpMaIuw,
MH(OpPMAIIMOHHON O€30MaCHOCTH JTUYHOCTH.

OgyaeHne YHUBEPCATbHBIMUA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1)o0menne:

OCYIIECTBJIATh KOMMYHHKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO YIaCTBOBAThH
B JUajore Wih JUCKYCCHUHU MO CYIIECTBY O0OCY>KIaeMoW TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCUTEILHO BBIMOJHEHUS MpeaaraeMoi
3a/la4, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TMO3UIIUN JAPYTMX Y4aCTHHUKOB
JIMajIora Uiy JUCKYCCHUM);

pacro3HaBaTh HEBEpOaIbHBIE CpEACTBA OOIEHUS, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyallUi,
YMETb CMST4aTh KOH(IJIMKTHI U BECTU MEPETOBOPHI;

BJAJIETh Pa3IMYHBIMHU CIOCOOAMHU OOIIEHUS U B3aHUMOJCHCTBHS, MOHUMATDH
HaAMEPEeHUs JIPYruX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppEeKTHOH (hopMe HOpMyIHpOBATh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAasI 1eATeJIbHOCTh:

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHONM M WHAMBHIYaIbHOU
paboTHI MPU pelIeHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYMIOBBIX (OPM B3aMMOJICUCTBUSI TIPU PEIICHUHN YU4eOHOM! 3a/1auu;

BBIOWPATh TEMATUKYy W METOJbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;



IIPUHAMATh €I  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH WU
KOOPAWHHUPOBATh JCHUCTBUS MO €€ JOCTHKCHUIO: COCTAaBJATH IUIAH JCHCTBUU,
pacupenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJbTaThl
COBMECTHOU padOThI;

OLICHUBATh KAauye€CTBO CBOETO BKJIaJa M KaXJIOr0 YYaCTHHMKAa KOMAHIbl B
o0l pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

MpEAJIaraTb HOBBIE TNPOEKTHI, OLEHHUBATh HIAEW C TO3ULUUM HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIIAATh MO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUsIX, TPOSIBIISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBjaieHne yHMBEpPCAJIbHBIMH PEryJsiTUBHBIMH eHCTBUSIMHU:

1)camoopranuzanus:

WCIIOJIb30BaTh OHOJIOTUYECKHE 3HAHWS JUIsl BBIIBICHUS MPOOJIEeM W HX
pEIIeHHs B )KM3HEHHBIX U Y4€OHBIX CUTYAIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUU IIETICBBIE M CMBICIOBBIC
YCTAaHOBKHM B CBOHX JIEMCTBUAX M IMOCTYIKaxX IO OTHOIIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/10POBBIO U 310POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHOU
JEATENBHOCTU U )KU3HEHHBIX CUTYalHSX;

CaAMOCTOATEJIbHO ~ COCTABJIATH IJIaH peHIeHus NpoldjaeMbl ¢ y4E€ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsTh paMKi Y4eOHOTO TTpeIMEeTa Ha OCHOBE JINYHBIX MPEATIOUYTECHUN;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a peLIeHNE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO MIMPOKON HSPYyAHUIIMH B
pa3HBIX O00JIACTSIX 3HAHWW, TMOCTOSHHO TIOBBIIATH CBOW 0Opa30BATEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LIEIISM;

BJQJ€Th  HABbIKAMHM  IO3HABAaTEJIbHOM  pEePIEKCMHM  KaK  OCO3HaHHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENBHBIX IPOLECCOB, HX PpPE3yJbTAaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLEHKH CUTyalluu, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLECHUBATH PUCKH W CBOECBPEMEHHO IIPUHUMATh PELICHUS 110 HX
CHUKEHHIO;



MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeATEebHOCTH;

3)npunsaTHe ceds U APYrux:

MPUHUMATh ce0s1, TOHUMasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

MPUHAMAaTh MOTUBBI W apPryMEHThl JAPYTUX MpPU aHAIU3€ PE3YIbTAaTOB
NEeSATeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIUU APYTrOTO YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTarhl ocBoeHust mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienudruyeckue s yueoHoro npeamera «buomaorus»
Hay4YHbIEC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 110 OCBOEHMIO, HHTEPIPETALIUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEILHOCTU MO IMOJIYYEHHUIO HOBOTO 3HAHUA U
IPYMEHEHUIO 3HAHUM B PAa3IMYHBIX YYEOHBIX CUTYalUsiX, a TAKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX ¢ Owmonorueil. B mporpamme mpemmMeTHbie
pe3yJbTaThl IPEACTABIECHBI IO TOAaM 00yJYEHHUS.

[IpenmeTHbIe pe3yibTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10
Kacce TOKHBI OTPAXKaTh:

Cc(OPMUPOBAHHOCTb 3HAHUNA O MECTE U POJIMU OMOJIOTHH B CUCTEME HAYUHOTO
3HAaHWs €CTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCHUMCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOM
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBaTh COJEp)KaHUE OMOJOTHYECKHMX TEPMUHOB M TOHSTHMA:
AKHU3Hb, KIETKA, OpraHu3M, MeTaboiau3M (0OMEH BeEUIeECTB M IIpeBpalllcHuE
SHEPrUM), TOMEOCTa3 (CaMOperyIsilus), YpOBHEBAsE OpraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOM3BECHUE (pPENPOAYKIIMS), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHe Teopud (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpajbHasi JorMa MOJEKyIsapHoW Ouosiorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LEHTpax MHOroo0Opasusi u
IPOUCXOXKJEHUS KyIbTypHbIX pactenuid H. M. BaBunoBa), onpenensTs rpaHuLbl
UX MIPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OINKCAaHUE JKMBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHu3alus U INPOBEICHHUE
OMOJOrMYECKOTO  DKCIIEPUMEHTAa,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXAY HCCIEAYEeMbIMH BEIMYUHAMHU, OOBSICHEHHE TMOJIYyYEHHbBIX



pE3yJIbTATOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHA, TEOPUH M 3aKOHOB, YMEHUE
JIeNaTh BHIBO/IbI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHBIC MPU3HAKNA BUPYCOB, KJIETOK IMPOKAPUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHA BELECTB M MPEBpAILEHUs] SHEPIrUU B KIETKE, (POTOCHHTE3a,
IUTACTUYECKOTO0 M HJHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIAUBUIYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSTh MOTYYEHHBbIE 3HAHUS AJI1 OOBSCHEHUS OUOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecreyeHus: 0e30macHOCTH CBOErO 370pOBbs U 3/I0POBBSA
OKpYKaIOUIUX JII0IeH, COOII0IEHUS HOPM I'PAMOTHOT'O MOBEJAEHUS B OKpY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOM OouosIorun u OMOTEXHOJNOTUM  JJI1  PallMOHAIBHOIO
MPUPOIOIOIb30BAHUS;

YMEHHME peuiaTh JJIEMEHTApHble TE€HEeTHYECKHME 3aJayd Ha MOHO- U
IUTUOPUIIHOE CKpELMBAaHUE, CLEIUICHHOE HacCJEOBAaHUE, COCTAaBIIATH CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl TPE/ICKa3aHusl HAcleAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMONHATH JIA0OPATOPHbIE U MpPaKTUYECKHUE PAdOThI, COOMIOAATH
npaBuiia pu paboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W MHTEPIPETHPOBATH HHPOPMALUIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TICEBIOHAYYHBbIE 3HAHUS U3
pa3UYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOpPMAINK, HAYYHO-TIONYJISIPHbIE
MaTepHualibl), ATUYECKHUE aCHEKThl COBPEMEHHBIX MCCIEOBaHUI B OHOIOTHH,
MEIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIICHMS,
0000111ass OMOJIOTHYECKY0 UH(POPMALIUIO U3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
WCITIOJIb30BaTh OHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA yueOHOro mnpeamera «buosnorus» 6 11
Kacce NTOJKHBI OTPAXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOIMH B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (DYHKIIMOHATIHHOM
IPaMOTHOCTH Y€JIOBEKa JJI PEIICHUS KU3HEHHbIX 33/1a4;

YMEHUE PaCKphIBaTh COJIEp)KaHUE OMOJOTMYECKHMX TEPMHUHOB M IMOHSTHM:
BUJ, TIOMYJISIUS, TeHO(OH I, SBOJIIOLMS, ABIXKYIIUE CUIIBI ((haKTOpbl) HBOJIOLNUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000Pa30BaHHUE, HKOJIOTMYECKUE (PaKTOPHI,



ADKOCHUCTEMa, MPOJAYIEHThI, KOHCYMEHTBI, PEIYUEHThl, LENH MUTaAHUS,
JKOJIOTUYECKas Mupamuaa, OruoreoreHo3, ouocdepa;

YMEHUE u3Jararb OWOJOrMYECKHe Teopuu (IBOJIIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKash TEOpHs DSBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoapimueBoro cxoactsa K. M. bapa, depenoBaHus TJaBHBIX HaIlpaBICHUN U
nyreit sBomonnu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepuanckoro),
OMpeIesATh TPAaHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTHU: HAOIIOIEHNE U
OMKMCAHKME >KUBBIX CHUCTEM, IPOLIECCOB M SIBICHHI, OpraHu3alusi U MpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBI)KCHHE  THIOTE3bl,  BBISIBJICHHE
3aBUCUMOCTH MEXJY HCCIEAYyEeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX
PE3YyIABTATOB, UCIOJb30BAHHBIX HAYYHBIX NOHSATUW, TEOPUM W 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIETATh CYIIECTBEHHBbIC MPU3HAKU CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJSILHUA, MNPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOIO0 0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHW3MOB, JEHCTBUSA HKOJOTMYECKUX (HAaKTOPOB HA OpPraHU3MBbI, IEpEeHOCca
BEIIECTB M MOTOKA B3HEPrUd B SKOCUCTEMAX, AHTPOIOTE€HHBIX HW3MEHEHUN B
AKOCHUCTEMaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB W OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh MOTYYEHHBbIE 3HAHUS AJI1 OOBSCHEHUS OUOJOrMYECKUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS NPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KHU3HU C 1eNplo obecredeHus Oe30MacHOCTH CBOETO 30POBbSI M 370POBbS
OKpYKaroUIUX JII0eH, COOII0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
MPUPOTHON Cpeae, MOHMMaHHEe HEOOXOAMMOCTH HCIOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHON OMOJIOTUH ISl pallMOHAIBHOT'O MPUPOONOIb30BAHMS;

YMEHHE peliaTh 3JeMEHTapHbIe OMOJOTUYECKUE 3a[jauH, COCTABJISTh CXEMBbI
MepeHOoca BEIIECTB U IHEPTUM B HKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBIMIOIHATH JIA0OpAaTOPHbIE U MpPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBmIIa MpHU paboTe ¢ yI4eOHBIM U Ja00OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U HHTEPIPETUPOBATH HWHGMOPMAIIUIO
OMOJIOTMYECKOTr0  COJAEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MacCOBOM MH(OpMAaIuu, HAyYHO-MOIYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
0000mmas Onosornueckyro WHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/m P Kourposbubie | IlpakTuyeckue (1upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
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
bu6mmnoreka [JOK
Xu i 1
3 MUYECKHI COCTaB U CTPOCHHE KICTKU 8 hitps://m.cdsoo.ru/7f41c292
4 KusHenesareapbHOCTh KJIETKU 6 Eubmiorexa IOK
https://m.edsoo.ru/7f41¢292
5 Pa3zMHOX€eHHE 1 THAUBUAYAJILHOE Pa3BUTHE 5 | bubmotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenacrBeHHOCTh U U3MEHYHMBOCTD 2 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7{41c292
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 ITPOT'PAMME 34 0 4




11 KVIACC

Koan4yecTBo 4yacoB DJIeKTPOHHbIE
HauMeHoBaHnme pa3neaoB U TeM uudppoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS ONOJIOT U 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 9 05 bubmotexa LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
3 O 5 1
Prati3Mbl i OKpYKalotas cpeiia https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U 9KOJIOTUYECKUE CUCTEMBI 9 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo uacoB

Bcer
0

KonTpoabHbl
e padoThbI

IMpakTnyeckun
e padoThI

Jlara
H3Y4YeHH
b |

JuieKTPOHHBbIE LM pPOBbIE 00pa3oBaTe/IbHbIE
pecypcsbl

buonorus B
CHUCTEME HAyK

but6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeTtobl mo3HaHUs
JKMBOMW MPUPOJIBI.
[Ipaktrueckas
pabota Ne 1
«cnonb3oBanue
pa3IMYHbIX
METOA 0B IIPU
W3y4YEeHUH
OMOJIOTHYECKUX
00BEKTOBY»

0.5

bubmuoreka IIOK https://m.edsoo.ru/863e6122

buonoruueckme
CHCTEMBI,
MIPOLIECCHI U UX
M3y4YyEHUE

bu6mmoreka I{OK https://m.edsoo.ru/863e6564

XUMHUYECKUH
COCTaB KJICTKU.
Bona n
MUHEPAJIbHBIE COJTN

bub6moreka [IOK https://m.edsoo.ru/863e674e

benku. CoctaB n
CTpoeHue OCIIKOB

bubmnoreka I{OK https://m.edsoo.ru/863e6b72




depMeHTH —
Ouonoruyeckue
KaTaau3aTophl.
JlabopaTopHas
pabota Ne 1
«M3yueHne
KaTaJIMTHYECKON
AKTUBHOCTHU
(depMeHTOB (Ha
pUMepe aMUIa3bl
WJIM KaTajas3bl)»

0.5

bu6moteka [{OK https://m.edsoo.ru/863e6b72

Yrinesonsl.
JInnu el

bu6mmoreka I{OK https:/m.edsoo.ru/863e6870

Hyxnennossle
KUCIOTBL. AT®

bubmuoreka IIOK https://m.edsoo.ru/863e6d5¢

Hctopust u MeTo b1
W3YYCHUS KIICTKH.
Kierounas teopus

bub6moreka I{OK https://m.edsoo.ru/863e6e88

10

Kinerka xak
LE€JIOCTHAS KUBas
cucrema

11

Crpoenue
AYKapUOTUYECKOM
KIICTKH.
JlaGopaTopHas
pabota Ne 2
«3yueHue
CTPOEHUSI KJIETOK
pacTeHui,

0.5

bub6imoreka [JOK
https://m.edso0.ru/863e6{f0https:/m.edsoo.ru/863e716
c




YKUBOTHBIX, TPHOOB
1 OaKTEpHiA MO
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenapaTax
U UX OIHCAaHUE»

12

OOMEeH BeEIECTB
HAJIN MeTa0oJIn3M

but6mmoreka I{OK https:/m.edsoo.ru/863e766¢

13

doTtocuHuTes.
XeMOCHUHTE3

bu6mmoreka [{OK https://m.edsoo.ru/863¢7¢98

14

DHepreTuyecKkui
oOMeH

bubimoreka I{OK https:/m.edsoo.ru/863e7aae

15

JKu3HeHHBIN TUKIT
KieTku. Jlenenue
KJIETKU. MuTos3.
JlaGopaTopHas
pabota Ne 3
«Habmonenue
MHTO3a B KIIETKAX
KOHYHKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpermapaTax»

0.5

bu6mmoreka [{OK https://m.edsoo.ru/863e7dc4

16

BbuocunTtes Oenka.
Peaknus
MaTPHYHOT O
CHUHTE3a

bubmmoreka [IOK https:/m.edsoo.ru/863e796e

17

Tpancnasuus —
OouocuHTe3 Oenka

bu6moreka IJOK https://m.edsoo.ru/863e796¢

18

Hexknerounnie

bubmoTeka [{OK https://m.edsoo.ru/863e7540




(bOopMBI KUZHU —
BUPYCHI

19

DopMbl
pa3MHOXKEHUS
OpraHu3MOB

Bbu6mmnoreka [JOK
https://m.edso0.ru/863e81b6https:/m.edsoo.ru/863e83
le

20

Meiios

bu6moreka [{OK https://m.edsoo.ru/863e7f4a

21

O6pa3oBanue u
pa3BUTHUE MOJOBBIX
KJIETOK.
OmonoTBOpEHUeE.
JlabopaTopHas
paborta Ne 4
«3yuyeHue
CTPOCHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

bub6mmoreka I{OK https:/m.edsoo.ru/863e81b6

22

NunuBunyansHOE
pa3BuTHE
OpraHU3MOB

bub6moreka I{OK https://m.edsoo.ru/863e8436

23

I'enernka — Hayka
0
HaCJeICTBEHHOCTH
Y UBMEHYUBOCTH

but6mmoreka I{OK https:/m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HaCJIEZIOBaHUS
IPU3HAKOB.
Monorubpuatnoe
CKpelllMBaHue

bu6mmoreka [{OK https://m.edsoo.ru/863¢8878

25

Jurubpunxoe

bubmoTeka [{OK https://m.edsoo.ru/863e89a4




CKpCIMBaHUE.
3aKoH
HE3aBHUCHMOI0
HaclIeTOBaHM
MPU3HAKOB

26

CuenyieHHoe
HaCJIeIOBaHHE
MIPU3HAKOB.
JlabGopaTopHas
pabora Ne 5
«3yuenue
pe3yIbTaToB
MOHOTHOPHUTHOTO U
JTUTUOPUIHOTO
CKPCIIUBAHUS Y
Jpo30(HITBEI HA
TOTOBBIX
MUKpOIpernapaTax»

0.5

but6mmoreka I{OK https:/m.edsoo.ru/863e8c60

27

I'enernka mona.
Hacnenoanmne
MIPU3HAKOB,
CIICIIJICHHBIX C
IIOJIOM

bu6mmoreka [{OK https://m.edsoo.ru/863e8c60

28

N3MeH4YnBOCT®D.
Henacnencrsennas
HU3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

0.5

bu6mmorexa [{OK https://m.edsoo.ru/863e8efe




MOIU(PHUKAITUOHH Oi
MU3MEHYUBOCTH,
MIOCTPOEHUE
BapHallMOHHOTO
psna u
BApUALIMOHHOU
KpUBON»

29

HacnencrBennas
U3MEHYUBOCTb.
JlabopaTopHas
pabora Ne 7.
«AHanu3 MyTanuit
y Ipo30¢uiIbl HA
TOTOBBIX
MUKpOIpernapaTax»

0.5

but6mmoreka I{OK https:/m.edsoo.ru/863e8efe

30

I'enernka yenoBeka

bubmoTeka I{OK https:/m.edsoo.ru/863e8d78

31

Pe3epBHbIi ypOK.
O0001IEHHE TTO
TeMe
«HacnencteeHHoCT
b M U3MEHUYHMBOCTh
OpraHU3MOB»

32

Ceneknus Kax
HayKa U IpoIecc

bubmuoreka IIOK https://m.edsoo.ru/863e¢9214

33

Metoanl 1
JIOCTHIKCHHUS
CEJIEKIIUH
pacTeHuil u
JKUBOTHBIX

bu6mmoreka [{OK https://m.edsoo.ru/863e9214




34

buorexnonorusa
KakK 0Tpacib
MPOU3BO/ICTBA

bu6mmoreka [{OK https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KVIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
n bubmotexa [JOK
1 OBOJIOLHUS U METOJBI €€ U3yUEHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHS MPENCTaBICHUN | bubmmoreka LIOK
00 PBOJIIOIUHU https://m.eds00.1u/863e¢9570
3 Mukpo3Bomonus 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
[HonynsAuus Kak 3eMeHTapHas
€IMHHIA BUJA U 3BOJIOLUH.
4 JII;60 ZTO Hlalm abora J]\lfo 1 1 0.5 brbmiorexa IOK
pATOpHat p ° ' https:/m.eds00.ru/863¢99¢6
«CpaBHEHUE BUJIOB 110
MOP(OJIOrHYECKOMY KPUTEPHIO»
5 JIBrKyIme cuibl (3J1eMeHTapHbIe 1 bubmmorexa [IOK
(hakTOpbI) IBOTIOLNH https://m.edsoo.ru/863e9dad
bu6 OK
6 EcTecTBeHHBII 0TOOP M ero popmbI 1 nommoreka L1
https://m.edsoo.ru/863e9ed0
PesynbTaTe! 3BOMIIOLINHN:
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3oBanue. JlabopaTopHas | 0.5 bubmotexa [IOK
padota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpPraHu3Ma U eé
OTHOCHUTEJIBHOI'O XapaKTepa
g Hamnpasnenus u nytu 1 bu6mmorexa [IOK

MaKpO3BOJIIOINH

https://m.edso0.ru/863e9cle




9 HeobpatumocTs 3BoMmoNu
Wcropust xu3Hu Ha 3emiie U METOAbI
10 €€ U3y4eHus
1 ['unoTe3sl MPOUCXOKICHUS KUZHU bubmotexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazBuTHe xu3HM Ha 3eMJie 0 3paM U bubmotexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl FBOJIIOLUU
PacTUTENBHOr O ¥ )KUBOTHOI'O MU pa.
13 [IpaxTuueckas padorta Ne 1 0.5 bubmuorexa LIOK
«M3ydyeHne HCKOMTaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U )KUBOTHBIX B
KOJUIEKIUAX)
14 CoBpemMeHHas cucrema bubmmorexa [IOK
OpPraHUYecKoro Mupa https://m.edsoo.ru/863ead8e
15 DBOJIOLHUS YeTOoBeKa (aHTPOIOT €HE3) bubmiorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBuxymime cuibl (pakTopsl) bu6mmorexa [IOK
aHTpoOIoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1H 3BOIOLNU
4eJIoBeKa
13 YenoBeueckue pacbl U MPUPOJHBIE bubmmorexa [IOK
aJlarnTaliy 4yejIoBeKa https://m.edsoo.ru/863eaea
Pe3epBHblii ypok. O00011€HIE 110
19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE
JKWU3HU Ha 3eMiie»
20 DKoNorust Kak Hayka
21 Cpenbl 06UTaHUS U SKOJIOTUYECKHE bubmmoreka [IOK




(akTopsl

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

AbGuotnueckue GaKkTOpPhI.
JlabopaTopnas pabora Ne 3.
«Mopdonorudeckrne 0CoOOEHHOCTH

. bubmotexa [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl0e
obutanusy». JlaboparopHas pabora
Ne 4. «BnaustHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubmioreka [IOK
23 buotnueckue gpakTopbl
b p https://m.edsoo.ru/863eb348
DKOJIOTNYECKUE XapaKTePUCTUKU
nonymsauuu. [Ipaktudyeckas padora
24 No 2 «Iloncy€r maoTHOCTH 0.5
MOMYJISALUNA Pa3HBIX BUOB
pacTeHuin»
)5 Coo0briecTBa opraHu3MoB — bubmoteka IJOK
OHOIIEeHO3 https://m.edsoo.ru/863ebd6a
26 DKOJIOTUYECKNE CUCTEMBI bubmotexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBI€ MTOKA3aTEIN SKOCUCTEMBI.
bubmioreka [IOK
27 DKOJIOruuecKre NUpaMubl.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucrem. Cykieccust
28 [IpupoaHbie S5KOCUCTEMBI
29 AHTPOIIOTr €HHBIE IKOCUCTEMBI
30 buocdepa — riobanbHas bubmmorexa [IOK
3KOocUcTEeMa 3eMiln https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubmotexa [JOK

o6uochepsl

https://m.edso00.ru/863ebd16




32 UYenoseuectBo B Onocdepe 3emin 1
13 Cocyl1iecTBOBaHHUE MPUPOJIBI U | bubmmorexa [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

IIpoBepsiemMble mpeAMeTHbIE Pe3yJ1bTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 0Opa3oBaHus

CdopMupoBaHHOCTh 3HAHUI O MeCTe W POJM OHOJOTUU B CHCTEME
HAy4YHOT'0 3HaHMSI €CTECTBEHHBIX HAayK, B (QOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa U HayYHOIO MHUPOBO33PEHUS; O
BKJIQZIe POCCHUICKUX W 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (YHKIMOHAJIBHOM T'PAMOTHOCTM YEJIOBEKa [JIsi pelIeHUs

JKHU3HCHHBIX 3aaa4

YMeHue packpbeiBaTh COfAepKaHHE OWONIOrMYecKUX TEPMUHOB H
MOHATHUH: JKU3Hb, KJIETKa, OpraHu3M; MeTadoian3M (0OMEH BEIIEeCTB U
MpEBpaIEHUe DSHEPrur), TOMeocTa3 (camMoperyssius), YypOBHEBas
OpraHu3anus >KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYNBOCTbL, POCT U PA3BUTHUC

YMeHue uznarate OMOJIOrHYecKue TEOpUHU (KJIETOYHAsL, XPOMOCOMHA,
MyTanroHHas), 3akoHbl (I'. Mengens, T. Moprana, H.J. BaBunoBa) u
yueHHs (0 LEHTpax MHOrooOpasusi M IMPOMCXOXKIEHHS KYyIbTYPHBIX
pactenuii H.W. BaBuioBa), onpenensats rpaHULIbl UX TPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BrajeTh METOJAaMHU HAY4YHOr'O I[IO3HAHWUS B OWOJIOTUU
(HaOmro/leHue W OMHCAHHE JKUBBIX CHUCTEM, IPOIECCOB U SIBIICHUMH;
OopraHuzanusi W TMpOBeAeHHE OHUOJOTUYECKOrOo  JKCIEPUMEHTA,
BBIABMIKCHHE  THIIOTE3HI, BHISIBIICHHE  3aBHCHMOCTH MEXKTY
UCCIICyEMBbIMH BEIIMYMHAMH, OOBSICHEHHUE TTOJIYYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHATHM, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJIbI HA OCHOBAHHWH IIOJIYYCHHBIX pCSYJIbTaTOB)

10 KVIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

1

2

3

4

5

VYMeHue BBIACTIATE CYHWCCTBECHHBIC IIPU3HAKW BHPYCOB, KIICTOK
IMpOKapuoT H 9YKapuorT, OOHOKJICTOYHBIX U MHOT OKJICTOYHBIX
OpPraHU3MOB; OCOOEHHOCTH  IPOIIECCOB OOMEHa  BEIIEeCTB W
NpEeBpaIIeHUs SHEPrUuu B KIEeTKe, (DOTOCHMHTE3a, IUIACTUYECKOrO H
JHEPreTMYecKoro  oOMEeHa,  XEMOCHHTe3a, MHTOo3a,  Melo3a,
OINIOAOTBOPCHM, Pa3MHOXCHUA, HHAUBUAYAJIBbHOT'O pa3BUTUMA

opranusma (OHTOT'€HE3)




YMmenne IIPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHHS

OHMOJIOTMYECKUX IMpoLIeCcCoB U SIBHGHI/Iﬁ, AJ1 MPUHATHA TPAKTUICCKUX
peleHuit B MOBCEIHEBHOM )KM3HHU B LEJsIX obecredeHns 0e301acHOCTH
CBOETO 37I0POBBS U 37I0POBBSI OKPYKAIOIMINX JTIOJEH, COOII0AECHNUSI HOPM
rPaMOTHOTO TIOBEACHUS B  OKpYXarolen

NPUPOAHON  cpene;

IIOHUMAaHHEC HGO6XOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/I)KCHI/IfI

COBPEMEHHOW OHOJIOTMM H OWOTEXHOJOTHMH JUIS PpalliOHAJIBHOIO

IPUPOJOIOJIb30BAHUS

YMenue peliaTtb JJIEMCHTAPHBIC TI'CHCTHYCCKUC 3adda4ud Ha MOHO- U
)II/IFI/I6pI/I)1HOC CKpeIIMBaHUC, CHCIIJICHHOC HACJICJOBAHUC, COCTABJIATH
CXCMBI MOHOFPI6pPI)IHOFO

CKpCIIMBaHU JIA IMpEACKa3aHus

HaCJICAOBAHUWA ITPU3HAKOB Y OPraHu3MOB

YMeHHe BBINOJHATH na6opaTopHLIe H TPaKTHUICCKUEC pa6OTLI,

coOmonaTh mpaBuiaa mpu pabore ¢ y4eOHBIM W J1a0OpPaTOPHBIM

o0opyaoBaHHUEM

YMeHue KpUTHYECKH OI[EHWBATh M WHTEPIPETUPOBATH MH(POPMAIIHIO
OHMOJIOrMYECKOro COAEpKaHus, BKIIOYAIOLIYIO TICEB/IOHAYYHbIEC 3HAHUS
13 pa3nuHbIX UCcTOYHUKOB (CMMU, HaydyHO-OMYJIApHBIE MaTEpUAIIbI);
ITHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICJOBAaHWA B OHOJIOTHH,

MCIOUIIHUHCE, OHMOTEXHOJIOT UM

10

VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast OnoIornYecKyro HHGOPMAIMIO U3 HECKOJIBKUX WCTOYHHKOB,

IrPaMOTHO HUCII0JIb30BaTh MOHATHIHBIN anmnapaT Onosoruu

11 KJIACC

Kon
NpoBepsieMoro
pe3yabrara

HpOBepﬂeMbIe NpEAMETHBIC PE3YyJbTaThl 0CBOCHUS OCHOBHOM
Oﬁpa30BaTeJIbHOl7l nporpaMmmsbl CpeaHEro od1ero 06pasoBam/m

ChopMupoBaHHOCTh 3HAHWKH O MECTE W POJU OHOJOTMH B CHCTEME
HAYYHOT'0 3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOI'O MHPOBO33PEHUS; O
BKJIaJIe POCCHUUCKUX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Owonoruu; (yHKIIMOHATHHOW TPAaMOTHOCTH 4YEJOBEKA JUIA PEIICHHS

JKHU3HCHHBIX 3aaa4

YMeHue packpblBaTh CcojepkKaHHME OHMOJIOrMYECKUX TEPMUHOB U

MOHATUM: BUJ, NMOMYJISALUS, T€HOPOH, SBOIIOLHUS, ABMKYIIUE CHUJIIBI




(daxTopsl) ABOJIIOIUH, MPUCIIOCOOTIECHHOCTD OpraHU3MOB,
BHJ1000pa30BaHuE, 9KOJIOTUYECKHE bakTopsl, IKOCUCTEMA,
OPOIYICHTB,  KOHCYMEHTHI, PEIYIICHTHI, (3007 MTUTAHMS,

9KOJIOTHYecKas mupamua, Onoreoenos, onocdepa

YMenue usznaraTb OMOJIOrMUYECKHE TEOPUH (IBOMIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUs  DBBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apozsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHud U nmyted ssomonuu A.H. CeBeprioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpeneniarts TpaHHUIBl  UX

IMPUMCHHUMOCTH K JXUBBIM CUCTECMaM

VYMeHne BIaAeTh METOJaMH Hay4YHOro IIO3HAHUA B OouoJorun
(Ha6J’II-O,Z[eHI/Ie U OIIMCAHUEC KHUBLIX CHUCTEM, IIPOLECCOB U HBHCHHﬁ;
OopraHu3anus u IIPOBCACHUC OHOJIOrTYECKOI 0 OKCIICPpUMCHTA,
BBIIBHKCHUC THUIIOTE3bI, BBIABJICHHC 3aBUCUMOCTHU MCKIAY
HCCIICAYCMbIMU BCIIMYMHAMU, 00BsICHEHNE IMOJYYCHHBIX PEC3YJIbTATOB,
HCII0JIb30OBAHHBIX HAY4YHbIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJIbI HA OCHOBAHHWH ITOJIYYCHHBIX pCSYJIbTaTOB)

YMmenune BBIACIATH CYIICCTBCHHBIC IIPU3HAKH CTpOCHUA
OWonornueckux OOBEKTOB: BHUJAOB, TMOMYJSIUNA, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OMOr€OLIEHO30B M  DKOCUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEeCTBEHHOU MU3MEHYUBOCTH,
€CTECTBEHHOIr0  0TOOpa, BUI000pa30BaHUSA, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUS DKOJOTMYECKUX (PAKTOPOB HA OPraHU3MBI,
MEpCeHOCAa BCUICCTB U MMOTOKA SHCPIruu B 3KOCUCTEMAX, aHTPOITOI CHHBIX
U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KpPyroBOopoTa BEIIECTB U

OMOreoXMMHY eCKUX ITUKIIOB B Onocdepe

YMeHue nOpUMEHSTh TMOJYyYEHHbIE 3HAHUA UIsI  OOBSICHEHHS
OMOJOTUYECKUX TPOIECCOB M SBICHUU, I MPUHITHS MPAKTHUECKUX
pelieHuit B MOBCEIHEBHOM )XKU3HU B LEIX oOecrneueHus: 6e30macHoCTr
CBOETO 3/I0POBbSI U 310POBbSI OKPYKAIOIIHMX JFOACH, COOTI0ACHHSI HOPM
TPaMOTHOTO TOBEIEHUS B  OKPYXKAWOIEW TMPUPOJHONU  CPEJIE;
MOHMMAaHue HE00XOUMOCTH U CII0JIb30BaHUS JOCTH>KEHU I

COBpPEMEHHOW OMOJIOTHH IS PAIliOHATIHLHOT'0 TPHPOIOIOIB30BAHUS

VYmMmenue pemiaTtb 3JICMEHTApPHBIC OMOJIOrUYECKUE 3aJa4u, COCTaBJIATH

CXEMBbI IepeHOoCca BEIIECTB U SHEPIUH B SKOcHCcTeMax (L[eMy MUTaHUs)

VYMeHue BBHIMOJHATH JIAOOpaTOpHbIE M MpakTHYEeCKHe paloThl,
coOyofaTe MnpaBuia Mpu pabore ¢ y4eOHbIM M JIAOOPATOPHBIM

o0opyaoBaHUEM




YMeHue KpUTHUYECKU OLEHUBATh U MHTEPIPETHPOBATh MH(POPMALUIO
OHOJIOrMYECKOro CoepXKaHMs, BKIIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHUS

U3 pa3nu4HbIX ncTouHuKoB (CMU, HayuyHO-IONY I pHBIE MaTEpUabl);

? paccMaTpuBaTh rio0anbHbIe 9KOJIOTUIECKUE po0JIeMBI
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOIICHUIO K HHUM COOCTBEHHYIO
HIO3UITUIO
VYMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUS,
10 000011ast OnoIornYecKyro HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB,

I'pPaMOTHO HCITI0JIb30BATh MOHS TUHHBIN arrapar Oouoornu




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o >xuBOi mpupoxpe. Pomp Ouonormu B (GopMHpPOBAHHU

COBpPEMEHHON Hay4YHOH KapTHHBI MUpa. CucTeMa OMOIOrMYeCKUX HAyK

1.2

MeTtoapl TO3HAHUS JKHUBOM IMPpUPOAbI (Ha6J’IIO,I[eHI/I€, OKCIICPUMCHT, OIIMCAaHHUC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaL[I/Iﬂ, MOACIMPOBAHUE, CTATHCTUYCCKAA 06pa60TKa

JTAHHBIX )

JKuBble cUCTEMBI M UX OopraHu3anusa

2.1

Kuspie cuctempl (OMOCHCTEMBI) Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHM oOpraHu3aiyd OHUOCHCTEM: MOJICKYJISIPHO-T'€HETHYECKUM, KJICTOYHBIH,

OpraHu3MeHHbIH, TONYJISIMOHHO0-BU0BOM, SKOCUCTEMHbIN, OHOC(EpHBIit

XHWMHUYECKUIN COCTaB U CTPOEHHUE KIETKU

3.1

XUMUYECKHM COCTaB KJIETKH. XHUMHYECKHE HJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMeHThl. Boma u MuHepanbHble BemniectBa. DOyHKIUMKM BOABI U

MUHCPAJIbHBIX BCUICCTB B KIJICTKE. Ho;:mepncaHHe OCMOTHYECKOro Oallanca

32

benku. CoctaB u cTpoeHHe O€lKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEJIKOB.
HeszameHumble M 3aMeHMMblE aAMUHOKHCIOTBI. AMMHOKHCIIOTHBIA COCTaB.
VYPpOBHU CTPYKTYpbI O€JIKOBOM MOJIEKYJIbl (IIe€pBUYHAs, BTOPHYHAs, TPETUYHAS U
YeTBEPTUYHAs CTPYKTypa). XUMHUEcKHe CBoHcTBa OenkoB. buomoruueckue
(GyHKIMM OEJIKOB.

®epMmeHTbl — Ouosiornyeckue karaiausaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIM
neHTp, cyocrpatHas crneuuduuHocts. Kodepmentsl. Butamunbl. OTnnuus

(hepMEHTOB OT HEOPraHMYECKUX KaTallu3aTOPOB

33

YrneBonbl: MOHOCaxapuabl (TJIIOK03a, pu0o3a M J1e30KCHpuO03a), AUcaxapHibl
(caxaposa, JlakTo3a) M MOJMcaxapuabl (Kpaxmaj, TJIUKOI'EH, I[eJUIK0JI03a).
buonornyeckue GyHKIMH YIIIEBOIOB.

Jlumunel:  TpuraMuepuabl, — crepounbl,  Gochomunuasl.  ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buomornueckne ¢ynakuuu nunuaoB. CpaBHEHHE

yriesoaos, 0O€eNIKOB U JIMIIUAOB KaK UCTOYHUKOB SHEPIUHU

34

Hyxnennossie kuciorsl: JIHK u PHK. Hykiieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX




kucnot. Crpoenune um ¢ynkuun JHK. Crpoenne u ¢ynxinuun PHK. AT®:

CTpoeHUE U QYHKIUU

35

Huronorus — Hayka o kierke. Knerounas teopus. Meroabl u3ydeHus KIETOK

3.6

Knerka kak nenoctHast xuBasi cucrema. OOImuMe NMpU3HAKK KIETOK: 3aMKHYyTas
HapykHas MeMOpana, mosekynsl JIHK kak reHermueckwii ammapar, cucrema

cuHresa Oenka

3.7

Tunsl KJIeTOK: dyKapuoTHUecKas U npokapuoTuueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuueckod  kimeTkd. Kiertounas crenka Oaktepuil. CtpoeHue
9YKapHOTHUYECKON KIETKH. OCHOBHBIE OTJIMYUS PACTUTEINBHOW, XUBOTHOM U

rpUOHOM KIIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJIHUKC, HX
¢dbynknuu. [TnazmaTrnueckas memOpana, e€ cBoiicTBa 1 pyHkuu. [{urorasma u eé
opranonnbl. OgHOMEMOpaHHBIE OpraHOWIBl KJIETKU: HIOMIa3MaTH4ecKas CETh
(BIIC), ammapar I'ombmku, auzocoMmbl. [1oyaBTOHOMHBIE OpraHOUABI KJIETKU:
MUTOXOHJpUH, MacTuAbl. [IpoucxokieHue MUTOXOHIpUM W miacTul. Bunael
wiactua. HememOpaHHble OpraHoujibl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHT,

PCCHUYKHU, KTYTHKH. qDYHKIII/II/I OpPraHorna0B KJICTKH. Bxmrouenns
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SAnpo — perynsatopHblii HeHTp kieTku. CTpoeHue spa: siiepHas 000J04YKa,

Kapuonia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEenIeCTB B KJIETKE

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

4.1

OOMeH BemiecTB, WJIM METa0OIM3M. ACCHMILUANUS (TIACTUYECKU OOMEH) |
JUCCUMUJISIIUSL (SHEPreTUuecKuil OOMEH) — JBE CTOPOHBI €IUMHOrO Mpollecca
merabomu3ma. Tunbl oOMeHa BelecTB: aBTOTPO(HBINA U rerepoTpodHsblid. Poib

(bepMeHTOB B 0OMeHe BCHICCTB U MPCBPAIICHUU SHCPIUH B KIICTKC

4.2

®orocunTe3. CBeTroBas U TeMHOBas (pa3bl poTocuHTe3a. Peaknuu porocuHTesa.
DddextuBHOCTE (hoTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3a NI KU3HH Ha 3eMuie.
Bnusaue ycnoBuil cpenpl Ha (POTOCHHTE3 M CHOCOOBI IOBBIIIEHUS €O
HIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3Upyloliue OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKA3HU Ha 3eMiie

4.3

OHepreTuueckuii obMeH B KieTke. PaciierieHue BeIIeCcTB, BbIACIEHHUE U
aKKyMYyJIMpOBaHHWE OJHEPrMM B KIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
I'mixomu3. bpoxxeHne m ero Buabl. KucinopogHoe okuciaeHHME, WM KIETOYHOE

nbpixaHue. DPPEeKTUBHOCTh IHEPreTUY eCKOro oOMeHa

4.4

Peakuu matpuyHoro cunresa. ['enetnueckas undopmanus u JIHK. Peanuzanus

TeHETHYEeCKOW HMH(pOpMAllUM B KJIETKE. | €HeTWYeCKWil KOJ M €ro CBOMCTBA.




Tpanckpunuust — matpuunblii cunte3 PHK. Tpancisnus — OuocunTes Oenka.

Konuposanue amunokuciot. Poias pubocom B 6nocunTtese 6enka

4.5

Heknerounsie Gopmbl XU3HU — BHUPYCHI. Mctopust oTkpbiTUs BUpycoB ([1.1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U IKU3HEACITEIbHOCTH BHPYCOB.
Baktepnodaru. bonesnu pacrteHui, >XUBOTHBIX U UEJIOBEKAa, BHI3HIBAEMbBIC
BUpycamu. Bupyc nummyHonedunuta yenoeka (BUY) — Bozoyaurens CITN/da.

[IpodunakTrka pacmpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PasmHoxxenue u HHAUBUAYAJIBHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii 0WKJI, WO JKU3HEHHBIM LMKI KieTku. MHTepdasza U MUTO3.
IIpoueccsl, mpoTekaromue B uHTepdase. Permkanus — peakuus MaTpUUHOIO
curesa JIHK. Crpoenue xpomocom. XpOMOCOMHBI HabOp — KapHOTHIL.
JiumuionHelii ¥ TamIOMAHBIA ~ XPOMOCOMHBIE — HAOoOpbl.  XpOMaTH[BL
[luronorndyeckue OCHOBBI DPAa3MHOXKEHHS M HMHAWUBUAYAIBHOIO PAa3BUTHS
OpPraHU3MOB.

Henenne knerkn — wmuto3. Cragmm mutosa. Ilpomeccsl, mpoucxopsmiue Ha

Pa3HBIX CTaAUAX MHUTO34. buonormyeckuii CMBIC MUTO3a

5.2

@®opMbI pa3MHOXEHHS OpraHH3MOB: Oecrionoe W MmosioBoe. Buisl Gecronoro
pPasMHOXKCHUS: JEJICHHE HaJBOEe, IOYKOBAHWE OIHO- M MHOTOKJIETOYHBIX,
CIIOpo0Opa3oBaHUeE, BEreTaTHBHOC pPa3MHOXXEHUE. HckyccTBeHHOE

KJIIOHUPOBAHHE OPraHu3MoOB, €0 3HAUCHUC OJId CCJICKINN
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[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHS OT OECIoJIOrO.
Meiioz. Craguum wmeno3a. llpoiecchl, nmpoucxoasue Ha CTaausx Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbica u

3HaYEeHUE MEeN03a
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I'amerorenes — nporecc 00pa3oBaHUsI MOJIOBBIX KJIETOK y KUBOTHBIX. [lonoBbie
JKCJIE3bl: CEMCHHUKU U AUYHUKH. O6pa3OBaHI/I€ 1 Pa3BUTUC NOJOBBIX KJIIETOK —
raMmeT (CrepMaTo30u, SUILEKJIeTKa) — crepMaToreHe3 u oorene3d. OCOOEHHOCTH

CTPOCHUA SIAIEKIICTOK U CIICPpMAaTO30M 0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayanpbHoe  pa3Butue  (OHTOTE€HE3). OMOPHOHAIBHOE  Pa3BHUTHE
(3MbOpurorenes). Drarbl SMOPHUOHAIBHOIO Pa3BUTUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobJieHne, racTpyJisinus, opranoreres. [loctaomOpuonansHoe pa3zBuTHE. THITBI
MOCTAMOPHOHAIBHOTO DPa3BUTHUSA: TMPAMOE, HENpsMoe (IMYnHOYHOE). BriusHue
Cpeasl Ha Pa3BUTHE OPraHU3MOB; (AKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOZCTBa.

Poct u pa3ButHe pacteHnii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,

CTaauH pa3BUTHUA

HaCJ'IC)ICTBeHHOCTI) U UBMCHYHNBOCTL OPraHNU3MOB




6.1

IIpeamer m 3amaun reHeTUku. McTopus pasBUTHs reHeTUKH. Bkitag poccuiickux
U 3apyOCKHBIX Y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TIEeHETHKHU
(ruOpuA0IOrHYECKUH, LUTOT€HETHYECKU, MOJIEKYJISIPHO-T €HETUYECKUM ).
OCHOBHbIE T'€HETUYECKHE MOHATUS. [ eHeTnueckasi CUMBOJIMKA, UCIIOJIb3yeMas B

CXEeMaX CKPEIUBAHUI

6.2

3aKOHOMepHOCTI/I HacjieAOBaHUA TIPU3HAKOB, YCTAHOBJICHHBIC I. MGH,ZLGJICM.
MonorubpumHoe CKpenBaHue. 3aKOH eIuHOoo0pa3us THOPUIIOB TIEPBOTO
IIOKOJICHUA. HpaBI/IJ'IO JOMHWHUPOBAHUA. 3akoH PACICIUICHUS ITPHU3HAKOB.
I'mnore3a uncrorsl ramer. IloHOE U HeTTOIHOE JOMHUHHPOBAHUEC.

HI/IFI/I6pI/IHH06 CKpCIIMBaHUC. 3aK0OH HE3aBUCHUMOI0 HACJICJOBAHUA IIPU3HAKOB.
[luToreHeTnyeckue OCHOBBI IUTHOPUIHOTO CKpPEUIMBaHUS. AHaIM3HUPYOIIEe
cKkpenBaHue.  Vcnonp3oBaHHWE — AHAIMBUPYIOLIETO  CKPEIIMBAHHS IS

OTIpE/IeIeHHs TeHOTUIIA 0COOU

6.3

CueruieHHOe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo cuemieHHOMY
HACIIEZIOBAaHUIO TEeHOB. HapymieHne clerieHus TEeHOB B pe3yibTare
KPOCCHHTOBEpa. XPOMOCOMHAsi TeOpuUs HACJIEICTBEHHOCTH. | eHeTHuecKue
KapThl.

I'enetuka mnosia. XpOMOCOMHOE ONpEAECICHUE Moyia. AyTOCOMBI U IIOJIOBbIE
XpPOMOCOMBEIL. T'omorameTrHele u TeTepPOraMeTHbIC OpPraHyu3MBbI. HaCJ'ICZIOBaHI/Ie

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HACIIEACTBEHHAs.
Pons cpempl B HECHACIEACTBCHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAM(DUKAIMOHHON WM3MEHYMBOCTH. BapHanMoOHHBI psx W BapUallMOHHAS
kpuBas. Hopma peakuum npuszHaka. KonnuecTBEeHHbIE U KayeCTBEHHbBIE

IIPU3HAKH 1 UX HOPpMA PCAKIIHNH. CBoiicTBa MOHH(i)HKaHHOHHOfI NU3MCHYNBOCTHU

6.5

HacnencrBennas, wuiauM TreHOTUNMYECKass, W3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Meio3 M MojoBOM mpolmecc — OcCHOBa KOMOWHATHBHOM
W3MEHYMUBOCTH. MyTanmonHas wu3MeHYMBOCTh. Kraccudukanus MyTanuii:
TE€HHBbIE XPOMOCOMHbIE, TeHOMHbIE. HacToTa U NpUYUHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKHUX PSI0B B HAcleACTBeHHOW n3MeHurnBocta H.U.

Basuiiosa

6.6

I'enetuka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJbI TI'€HETUKHU
4enoBeKa: T'€HEaIOTHYCCKHI, OJIM3HELIOBBIN, IIUTOT CHCTUICCKUM,
OMOXMMHUYECKUH, MOJIEKYJIsIpHO-TeHeTndYeckuii. COBpeMEHHOE OlpeeieHue
TEHOTHIIA: TIOJIJHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YHUCIE C
nomoinpio I1[P-ananmu3za. HacnengcrBeHHbie 3a00JI€BaHHMS YEIOBEKA: TI'€HHBIC
0ose3HU, OO0JIE3HH C HACIEACTBEHHON MpeapacnoiokeHHOCTbIO, XPOMOCOMHBIE

oone3nu. CoMaTHYECKUE H TCHCPATUBHBIC MYTAallUuH. HpI/IHLII/IHLI 340pOBOro




06pa3a KHU3HHU, AHUAIrHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I U JICHCHUA TI'CHCTHUUYCCKUX
Oone3Hell. MeanKo-TeHEeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE MEIUIIMHCKON

TCHCTHUKU B IPCAOTBPAILICHHUU U JICUCHUN I'CHCTHUYCCKUX 3a00J1eBaHMI YeIOBEKa

Cenekuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuus Kak Hayka M IpolLecC. 3apOoKJI€HHE CEJIEKIMH M JIOMECTHUKaIUs.
Yuenne H.M. BaBunoBa o0 1eHTpaXx TMPOUCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHui. L{eHTpbl mpouCXOoXKaeHUs JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mTaMM

7.2

CoBpeMeHHbIE METOMBbI CeJeKIMH. MacCOBBI W WHIWBUAYAJbHBIA OTOOPHI B
CEJeKIIMU PACTEHUU W KUBOTHBIX. OleHKa 3KcTepbepa. biau3zkopoacTBeHHOE
cKkpemmBaHue — HHOpuAMHT. Yucras nuHug. CKpemuBaHUE YUCTHIX JIMHUM.
I'eteposuc, wiu rubpuanas cuna. HepoacrBeHHOe CKpelIMBaHUE — ayTOPUAMHT.
Otpanéunas tubpuamzanuss u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJMIUIONJ0B. JIOCTMKEHHUSI CENEeKIUU PACTEHUM, >XKUBOTHBIX H

MUKpPOOPraHU3MOB

7.3

buorexHosioruss Kak oTpacip MOPOU3BOJACTBA. ['€HHAs HWHXKEHEpPHUs. OTarbl
co3nanusa pexkomOuHantHoil JIHK wu Tpancrenusix opranuszmoB. Kiietounas
uHxeHepus. Kinerounble  KynabTypel.  MHKpOKJIOHAIBHOE  pPa3MHOXKEHHUE
pacrenuii. KioHMpoBaHUME BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SICTBEHHBIX
OpPraHu3MOB. DKoJIOTHYecKue U dThueckue npodiembl. MO — reHermuecku

MOIU(PHUITIPOBAHHBIC OPTaHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIECPKAHUNA

DBOIIOIIMOHHAS OUOJIOT U

1.1

DBOOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  3Bomonuu.  [laneoHTonorndeckue:  MOCIEN0BaTEIbHOCTD
IIOsABJICHUA BHUIOB B MMaJICOH TOJIOTMYECKOH JICTOIIUCH, MEPCXOAHBIC (bOpMI)I.
buoreorpapuueckue: cxonctBo u paznuuue ¢ayH U (paop MaTepuKkoB U
OCTPOBOB. DMOPHOIIOTUYECKHUE: CXOACTBA U PA3IHuUs SMOPHOHOB Pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITCHLHO-aHaTOMI/I"IeCKI/IeI T'OMOJIOTHYHBIC, aHaJOIrn4HBIC,
pYAMMEHTapHBIC OpraHbl, aTaBU3MbI. MOJIEKYJISPHO-OMOXHUMHYECKHE: CXOJCTBO
MCXaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX MeTa00IHYECKUX HYTeﬁ Yy BCEX

OpraHU3MOB




1.2

OomonuonHass teopuss Y. JlapBuna. IlpeanochuikM  BO3HHUKHOBEHUSA
napBuHU3Ma. JIBWOKyIIME CHIIBI IBOJIONUU BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPHU OTPAHHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs] U3MEHYNBOCTbD,

0opnOa 3a cylecTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunretnueckas teopus osBomonuu (CTD) M oOcHOBHBIE €€ MOJIOXKEHHUS.

Mukpospomonus. [Tonmynanus kak eTMHUIA BUAA U 3BOJIOIUN

1.4

JBuxyme cuibl (pakTopbl) SBOJIONUU BHJIOB B Mpuponae. MyTallMOHHBINA
nporecc U KOMOWHATHUBHAs M3MEHYMBOCTh. [lomynsiuoHHBIE BOJHBI M Jpeiid
reHoB. M3omsamus u murpanus. EcTtecTBeHHbI 0TOOp — HampaBisiiomuii (hakTop
aBorOLU. POPMBI ECTECTBEHHOI'O 0TOODA.

[Ipucrioco61eHHOCT, OpPraHM3MOB Kak pe3yiapTaT 3Bojirouuu. Ilpumepst
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. ApoMOp(O3bl U UM OANANTALUH.

Bun u Bunoodpasosanue. Kpurepuu Buna. OcHoBHbIE (JOPMBI BUI000PA30BAHUS:

reorpa(bI/IquKoe, OKOJIOIT'HYC€CKOC

1.5

MaxkposBomouusi.  @Dopmbl  3BoMIOIMHU:  (QUIETHYECKas, JAUBEpreHTHas,

KOHBEpreHTHasi, napasiensHas. HeobpatumocTs 3BoIOLUN

Bo3HUKHOBEHHE 1 pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHay4yHBle TpEnCTaBIECHHUs O 3apoXkAEHUM KU3HU. HayuHble rumnoressl
BO3HUMKHOBEHMSI KH3HM Ha 3emiie: aOuoreHe3 W MaHclepMus. XuUMUYecKas
SBOMIIOIUA. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMHYECKOM SBOJIIOLMH.
HavanpHble 3Tanbl Ouosiornueckoi »’Bomouuu. I'mnoreza PHK-mupa. IlepBoie

KJICTKH U UX 3BOJIIOIIHA. cDOpMI/IpOBaHI/IC OCHOBHBIX I'PpYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hum Ha 3emuie mo 3pam M nepuogam. Karapxeill. Apxeickas u
npotepo3oiickast apbl. llaneo3oiickas spa u €€ mnepuoabl: KeMOpPUNCKUH,
OPNOBUKCKUH, CHIYPUWCKUW, JE€BOHCKUW, KaMEHHOYIOJIbHBI, IEPMCKHUM.
Me3so301ickas 3pa ¥ €€ nepruoabl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

Kaiinozolickas »9pa ©u €€ TMepuoibl:  MaJeOreHOBBIM,  HEOTrCHOBBINH,
AQHTPOIIOT€HOBBIN. XapakTepUCTHKAa KJIMMaTa M TIe0JOrMYECKHX IPOIECCOB.
OCHOBHBIE 3Tallbl BOJIOIMHN PACTUTEIHFHOTO U )KUBOTHOT'O MUpPa. ApoMOP(O3bI y
pacTeHuil U >KUMBOTHBIX. [losiBJI€HME, paclBET W BBIMUPAHUE TPYII >KUBBIX

OpraHU3MOB

23

Cucrema OpraHu4cCKoro Mwupa KaK OTpPaKCHUE OBOJIIOLUHU. OCHOBHEIE

CUCTEMATUYCCKUEC I'PYIIIIBI OPraHU3MOB

2.4

OBomonys 4YenoBeka. AHTPONOJOrus Kak Hayka. Pa3Butue npeacraBiaeHUl O

MPOUCXOXKACHUN YCJIIOBCKA. MGTOI[BI HU3YUCHUSA AHTPOIIOICHE3Aa. CXOI[CTBa u




pa3iauuus YesoBeKa v KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA.
JBmwxymue cuibl (dakTopsl) aHTpororeHesa. HacnencTseHHass nu3MEHYUBOCTh U
€CTeCTBEHHbIM 0oTOOp. OOmiecTBEeHHbI 00pa3 >KU3HU, H3TOTOBJIICHHUE OpPYyIUi

TPYZla, MBILLIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJuM W BETBH HBOJIOLUM YEJIOBEKA: ABCTPAJIONUTEKH, YesnoBek
ymensiid, Yenoeek mnpsamoxoasmmi, YenoBek HeaHIepTanbCckui, YenoBek
pasyMHbIi. Haxoqkum McKoONMaeMbIX OCTAHKOB, BPEeMs CYIECTBOBAHMS, 00JacTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpONEOUaHas (eBpa3uiickas),
HErpo-aBCTPAJIOUIHAS (3xBaTopuanbHas), MOHTOJIOMIHAS (asmatcko-
amepukaHckast). UepTbl IpucriocO0IEHHOCTH NPEACTaBUTENEH YEI0BEUECKUX pac

K YCJIOBUAM CYILICCTBOBAHUS. EI[I/IHCTBO YCJIOBEYCCKUX pac. KpI/ITI/IKa pacusma

Opranusmel 1 OKpyXKawiias cpeaa

3.1

DOKonorusl Kak Hayka. 3aJaud W pas3ziebl 3KOJIOruu. MeTonbl KOJIOrHYeCcKuX
UCCIIeIOBaHUN. DKojoruueckoe MupoBo33penue. Cpenbl oOuTaHMsI OPraHU3MOB:

BOJIHas1, HA3EMHO-BO3AyIlIHAs, IOUYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Oxonornueckue  ¢dakrtopel. Knaccupukamus — 3KOJIOrMYECKHX  (aKTOPOB:
abWoTHUecKkne, OWOTHYECKHE W aHTPONOTreHHbIE. JlelCTBHE DKOJIOTMYECKUX

(hakTOpPOB Ha OPraHU3MBI

33

Abuotndeckue (HaKkTOpB: CBET, TEMIEpaTypa, BIIAXHOCTh. DOTONEPUOIM3M.
[Tpucnocobnennss OpraHu3MoB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOpOB.

buonornueckue PUTMBIL

34

buotnueckue ¢akropel. Buapl OMOTMYECKMX B3aMMOAEHUCTBUN: KOHKYPEHIIMS,
XUIIHAYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMEHCaIM3M (HaXJIeOHMUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HeWTpanu3M. 3HaueHHe  OHOTHYECKHUX

B3aMMOJICH CTBUM JJIs Cymi€CTBOBaHUA OPraHu3MOB B TPUPOJHBIX COO6H_[eCTBaX

3.5

OKOJIOTHYECKHE XapPaKTCPUCTUKHU monyJsinuu. OCHOBHEIE IIOKa3aTcIn
nomnyJjsanuu: 4YuCICHHOCTb, IIJIOTHOCTb, POXAAEMOCTb, CMCPTHOCTbL, IPUPOCT,

MuUrpauus. J[nHaMruka 4MCIEHHOCTH NOMYJISINUU U €€ PeryJisaus

Coo011ecTBa ¥ DKOJIOTMYECKHUE CUCTEMBI

4.1

CoobmiectBo opranu3MoB — OuorneHo3. CTpykTypsl OWOIIEHO3a: BHUJOBas,
NpOCTpaHCTBEHHasi, Tpodudeckas (mumieBast). Bunbl-momuHanTel. CBsS3u B

oHoreHo3€e

4.2

OKOJIOTHYECKHE CHCTEMEI (I)KOCI/ICTCMI)I) . ITonsTHe 00 OKOCUCTCEMEC U




6uoreorneno3e. @OYHKIMOHAJIbHbIE KOMIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BeliecTB U MOTOK YHEPIHH B IKOCHCTEME.
Tpodpuueckue (muiieBble) YpOoBHM 3KocucTeMbl. IlumieBble nenu U CeTu.
OcHOBHBIE TIOKa3aTeM 3KOCHUCTEMbI: OmomMacca, MPOAYKIHS. DKOJOTHMYECKHe
OUpaMHJIBL:  TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBAa 3KOCHUCTEM:

YCTOWYUBOCTh, CaMOperyJisnus, pazsutre. CyKieccus

43

[IpuponHbie s3kocucTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOI' O JIeCa.

AHTpOINIOT€HHBIE SKOCHCTEMBI. ATpO3KOCHCTEMBI. YpboskocucTeMsbl.
buonoruueckoe u X035iCTBEHHOE 3HAUEHHE arPOIKOCUCTEM U yPOOIKOCUCTEM.
buopasnoobpa3ue kak QakTop ycToHuMBOCTH 3KocucrteM. CoxpaHeHue

OHOIOrMuecKoro pasHooOpa3us Ha 3emie

4.4

Yuenne B.M. Bepnajackoro o Owocdepe. I'paHuibl, coctaB U CTPyKTypa
ouocdeprr. XKuBoe BemectBo u ero (gynkiuu. OcobeHHOCTH Ouochepsl Kak
rno0anbHONH JKOcHMCTeMBl. J{MHaMHU4YecKoe paBHOBECHE W oOOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BemecTB MU OMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB

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

4.5

UYenoBeuectBO B Onocdepe 3emum. AHTpONoreHHbIE M3MeHeHUuss B Ouocdepe.
['mobGanpHbIE YKOJIOTHYECKHE TIPOOTIEMBI.
OcHOBa  paIMOHAJIBHOTO  YIPABICHUS TMPHUPOJHBIMH pecypcaMH U UX

ucnosb3oBanue. JlocTuxkeHns: OMOIIOTUU U OXpaHa IPUPOJIBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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