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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonornu, €€ 3HAYEHWW B T[IO3HAHUM JKUBOM TMpPUPOJIbI U OOecrneYeHuun
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOIIUXCs CPEACTBAMU YUEOHOT O MpeaMeTa
«buonorusy», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTENbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOY4YalOIIMXCSd MO OCBOCHHUIO COJEPKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled NpUpOJHON cpeje.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpeJle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHUMaHMS K MPUKIAIHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHNUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPast
npesanonaaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH alanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYYHOW KapTHHE MHUpa, pAacIIUpseT U 0000IIaeT 3HaHUS O >KMBOW MpUpPOJE, €&
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpuposl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJIOTHYECKOTO MBILIUICHMS, IEHHOCTHOTO OTHOILECHHMS K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0run o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpEJHA3HAYEHUM Y4eOHOro IpenMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS MOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA W YMEHHs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKkTypupoBaHHE COAEpKaHUS Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJNIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buosorusy»
BBIJICJICHBI CIICIYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOIOrus Kak Hayka. Meroasl
HayyHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.



Llens u3yuenuss yueOHOoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JJIS TPAMOTHBIX JCHCTBUNA B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBHUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHW3aIlU{, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOJI0B K W3YYCHHUIO KUBBIX CHCTEM
pPa3HOT0 YPOBHSI OpraHU3aluy;

CTAaHOBJICHME Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OLEHUBATDH SBJIICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, TOTYYECHHBIX IPH U3YICHUN
Onooruu;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUSI K HEM, COOTIOICHUS] ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HEezEMIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHble ¥ NpakTH4YecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKUE CBoWcTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyoctpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapubl (TII0K03a, pru003a U 1€30KCUpr003a), Iucaxapuabl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue dynkuuu aunuaoB. CpaBHeHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[TOBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
nr30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUN U Tactun. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sajpa: siaepHas o0oJovKa,
KapuoIjia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacripeienieHue XUMAYECKUX JIEMEHTOB B HEKUBOU IIPUPOEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOWU MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [JHK», «Ctpoenue mosekyibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

OO6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTalasbl).

JlabopatopHass pabota No 2. «/3ydyeHuwe CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK METa00JIU3M. ACCUMWISIMS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI NMOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHHU.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero Buibl. KUCIOpOIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbld nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHJIBIL.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosuoBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECTOJIOTO.

Meiio3. Cranuu meio3a. IIpouecchl, MPOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHME M Pa3BUTHE MOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOreHe3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Jtanbl 3MOPUOHAIBHOIO Pa3BUTHSA Y MO3BOHOYHBIX JKHBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pa3Butue. TuUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHUl», «BereraTuBHOE pa3MHOXKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknues B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopus pa3BUTHs TeHETUKU. Pob nuToaorun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKuii). (OCHOBHBIE T'€HETUYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH paCIICIUIEHNs NPU3HAKOB. [ unmoresa
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHune ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['eHetrka mosa. XpoOMOCOMHOE ONpeAeieHue noyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbI. ['omorametrnsle M reTeporaMeTHbie Opranu3mbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTUH.  XapaKTEpUCTHUKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacneacrBenHasi, wiM TeHOTHUIMYECKas, W3MEeHUYMBOCTh. KomOuHaTUBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. . BaBunosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue M TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluToorndeckre 0CHOBBI AUTUOPUTHOTO
CKpeIMBaHusD», «Menosy, «B3auMoaencTBre aienbHbIX TEHOBY, «I eHeTHnIecKne
KapThl pacTeHUH, )KUBOTHBIX U 4eJjoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACIIEIOBaHUsI, CLUEIUICHHOTO ¢ TojioM», «KapuoTumel yeinoBeka W >KUBOTHBIXY,
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyI KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey», «llepekpécr
XPOMOCOM», MEKPOCKOIT 1 MUKpoTipenapart «JIpo3zoduinay (Hopma, MyTaruu GOpMbI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCX0KICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMU pPACTEHUHM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUMN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okojoruueckue W dTudeckue  mpoosmembl. MO  —  reHeTuyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuupel U cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTenuit», «I[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekTh OMOTEXHOMOTHMY, «KileTouHble KyIbTypsl W
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHEIIJIOAO0B IUKUX (DOPM U KYJbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI M JOCTHKEHUS CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3SHCTBO, J1aODOpaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKu BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMHU U APYTHX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3iauuMsi SMOPHUOHOB PA3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuua. IIpeanochulkM  BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopus sBosonnu (CTI) 1 e€ 0OCHOBHBIE TIOJIOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isnumst 1 Murpanus.

EctecTBeHHBIII 0TOOp — HampaBisiomuil ¢gakrop 3Bomaouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoOMOUUU. [Ipumepsl
MPUCTIOCOOJICHHI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYeCKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxieHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmue! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
CylecTBOBaHHE», «EcTecTBeHHBII 0TOOP», «MHOrooOpasue cCOpToB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyrannoHHas

U3MEHUYUBOCTH», «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus»,
«/IBmKymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMUECKOE BUI000pa30BaHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIEHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XpPOMOCOMY, BIIaXKHbIE Ipenaparsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISATYIIKNY,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlaGoparopnas pabota Ne 2. «Onucanue nprucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHBle TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble TrHmoTesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emJiie: abuoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIONUSI. AOHMOTEHHBIM CUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO W >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHNE, pacliBET U BBIMUPAHHE TPYIIT AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3nyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxoasuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pazymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

YenoBeueckre packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAs
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHme CoaHEUHON cHUCTeMbl», «Pa3BuThe
opraHu4eckoro wmupa», «PacturenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHCTEMa OPTraHUYECKOrOo MUpay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas Ta0numa, Kouiekuusa «Dopmbl
COXPaHHOCTH MCKOMAEMBIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi  OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopbl. Buibl OHOTHYECKUX B3aMMOJICHCTBHIM: KOHKYPEHIINS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBHI [Js1 CYLIECTBOBAaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. JJmHaMyuKa YUCIEHHOCTH MOIYJISIUN U €€ PEryJIsaius.

JlemoHncTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padbota Ne 2. «IloncyéT NIO0THOCTH MOMYJSUUNA pa3HbIX BUOB
pacTeHu».

Tema 4. Coo01miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (3kocucreMbl). Ilonstne 00 »3KocucTemMe u
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumieBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbl: OHoMacca, MPOAYKIHUA. IJKOJOTMYECKUE MUPAMUIbIL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, paputue. CyKIueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONIOTrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOAHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHKEeHUsT OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBay, «llenmu nutanusy, «IKoJIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOITOIE€HHBIEC BO3AECHUCTBUS Ha IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ornochepo,
«®DakTtopel  gerpamauumd  nouB»,  «llapHukoBbii  3ddexT»,  «DakTOpbI
PaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocgepe», «kKpyropopot a3ora B mpupoze».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuieKuuu «buoiienos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKLIIUHA PACTCHUIN U dKUBOTHBIX,
MpUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyInaM oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I1IO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBiaMBaKTCs TpeOOBaHUSA K pPE3yJbTaTaMm
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomnorus»
BBIICJICHBI CIICAYIONINE COCTABJISIONINE. OCO3HAHKME O0YJarONUMUCS POCCUUCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpa’XaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYArOIIUXCsl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA W OMbITA JIEITEILHOCTH B MPOLIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUU
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocsi KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITUOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COITMAJIbHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, HPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHWS 3HAYCHHS OHOJIOTMM B IO3HAHWM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENISIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJHTYPbI 3I0POBbS H
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHHI0O W CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXHBIX TMOCJIEACTBUMA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed HX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU NU3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBW  TOBEACHUS B TPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONPUATHBIE IKOJIOTHYECKUE MOCIEACTBUSA
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIbHOM, KOMMYHHUKAaTHBHOW MU COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATENBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTU OHMOJIOTHMU JJII COBPEMEHHOW LMBHIMA3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh  pPEeCcypcHble  MNPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  pPAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTU oOydaromuxcs, (GopmMupyeMoi
IPU U3y4YE€HUH OUOJIOTHH;

ITOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npobJieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LIEHHOCTM HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX ), YHUBEPCATbHBIC
yuyeOHble JEeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHNS U YHUBEPCAIBHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBHA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUs (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHQOPMAIIMOHHBIX
VCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOA0B PEICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBIILJIECHUS, BIaJETh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(OpMALMK (TEKCTEe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JI0CTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
otbope Omosornyeckoil mHpoOpMaluu, HEOOXOIUMOU IS BBIMOJIHEHHUS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO UCIOJIL30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpMaLMend: NPUMEHSATh XUMHUYECKHE, (QHU3NYECKUEe U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBJaieHne yHUBEPCAIbLHBIMIA KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIBHO BBIMIOJHEHHS MpearaeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN APYrUX YYaCTHHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHNN YIeOHOM 3a1a4u;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULHH HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBUSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO0 HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUKA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOIO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMU, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJAEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHITHI:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyIbTYpHBIX pacTenuil H. M. BaBuniosa), onpenensiTe rpaHULibl KX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHHE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJILHOTO PAa3BUTHS  OpTraHHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIUX JI0JIEH, COOI0/IEHHS HOPM IPaMOTHOIO MOBEICHUS B OKpY Karoei
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIUBaHWEe, CIICTUICHHOS HACJIeIOBAaHWE, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHbIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACPIKaHNE OMOJOTUYECKIX TEPMUHOB M TTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKHE (aKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHE TEeOpHH (SBONMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3YyJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPU U 3aKOHOB, YMEHHUE JENATh BHIBObBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpPOTa BEIECTB U OMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOILKX JII0/IeH, COOIIOIEHUS] HOPM IPAMOTHOTO MOBEJACHUS B OKpY>Karolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTMYECKHE 3a/layd, COCTABJISATh CXEMBbI
HepeHoca BEIIEeCTB U SHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUS);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHbIE COOOILIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P KonrpoJsbnsie | IIpakrnyeckue (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
bubnunorexa LIOK
1 b 2 0 .
HOTIOTI Kak Hayka 05 https://m.edso0.ru/7f41¢c292
bubnunoreka LIOK
1 0
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 https://m.edsoo.ru/7f41c292
. bubmuoreka [IOK
3 X 8 0 0,5
MMHUYECKHH COCTaB U CTPOCHHE KIICTKH https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 X 0 1
MBHEACATEILHOCTD [ICTRH 6 https://m.edso0.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAMBUAYATBLHOE Pa3BUTHE 5 0 1 bu6nmorexa LIOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 3 1 1 bubmuoreka [IOK
OpraHu3MOB https://m.edso00.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 1 0 but6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edso00.ru/7f41c292
but6mmoreka [IOK
0 0
8 Peseparioe Bpems L https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bubmuorexa [JOK
1 1 1
IBOMOUHOHHAS OHOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUME U pa3BUTHE )KU3HU HA 9 1 05 bubnmnoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
0 1
3 Opranu3MEl H OKpyAkaiolas cpea > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 0 0
Coo01iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubanoreka LIOK
5 P 2 1 0
SSEPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
i 34 3 2,5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo 1l TO3HAHUS KUBOU
npupojsl. [Ipaktudeckas padbora
2 NE lp«IiLICHOJII:)SOBaHI/Ie aSIJ)II/IlIHI)IX 1 0 0.5 bubmmorexa [JOK
B p ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 Bbuonorunueckue cucTeMsl, 1 1 0 bu6nunorexa LIOK
MPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona 1 0 0 bubmuoreka [{OK
Y MUHEPAJIBHBIE COJIU https://m.eds00.ru/863e674e
bubnunorexa LIOK
5 b . 1 0 0
e, COCTaB 1 CTPOCHHE HeKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 0 05 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTajasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnunoreka LIOK

! Yraerozer. Jlnmiet 0 https://m.eds00.ru/363e6870
bu6nmoreka [IOK
8 Hyxennossie kuciorsl. AT® 0 https://m.edso00.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs 0 bubnmnoreka HOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 KneTka kak nenoctHas xuBas 0
cuctema
CrpoeHnue 3yKapuoTHYECKOn
kneTku. JlabopaTopHas paborta No 2
«M3yueHue cTpoeHUs KIIETOK bubnunoreka LIOK
11 pacTeHHM, Y)KMBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIFICAHUE)»
bu6nmorexa LIOK
12 OOMEH BEIIECTB UM META00IN3M 0 https://m.edsoo.ru/863e766¢
bubmnoreka IIOK
13 Potocitnres. XemocHirres 0 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckuii 0omen 0 https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bu6muoreka [JOK

«Habnronenne MuTo3a B KIETKaxX
KOHYHKA KOpEIIKa JIyka Ha
TFOTOBBIX MUKpOIIpernapaTax»

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 Buocunres 6enka. Peakius 0 bubnunoreka LIOK
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e
bubnunoreka LIOK
17 Tpancisiuus — buocunres benka 0 https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )KU3HH — 0 Bu6muotexa [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®opMbl pa3MHOKEHUSI OPTraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
bubnunoreka LIOK
2 Meii
0 eHos 0 https://m.edso0o.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 JlaGopatopHas pabota Ne 4 05 bubmuoreka [JOK
«3y4yeHne cTpoeHUs MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE 0 bubmuoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
['eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U 0 bubnmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 pU3HAKOB. MOHOTHOpHUIHOE 0 bubmmorexa LIOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
A PIA petl bubmuorexa [{OK
25 3aKOH HE3aBHUCHUMOIO 0

HacCJICOJOBAaHUs IIPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas paboTa
No 5 «M3yuenue pe3ynbTaToB

bubnunorexa LIOK

26 MOHOTHOPHUIHOTO M TUTHOPUTHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpeUTUBaHMs Y Ap0o30(HIIbI Ha
TOTOBBIX MUKpPOIIpEnapaTax»

97 I'enetuka nona. HacinenoBanue 0 bubnunoreka LIOK
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.edso00.ru/863e8c60
3smenunBocth. HenacinencTBeHHas
U3MEHYHMBOCTb. JJabopaTopHas

abota Ne 6. 3yuenue
28 Ilf/IOﬂI/I(l)I/IKaHI/IOHZ‘(I)ﬁ 0.5 Bubmiorexa OK
https://m.edso00.ru/863e8efe
U3MEHYMBOCTH, IIOCTPOCHHE
BapHAIIMOHHOTO PsJia U
BApHUAIMOHHON KPUBON»
HacnencrBeHHass ©3MEHYHUBOCTb.

29 JlaGopatopHas pabota Ne 7. 05 bubmuorexa [IOK
«AHanu3 MyTarui y 1po30Quisl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MHUKPOTIpEIIapaTax»

bubnunorexa LIOK

30 Fenernia sezoneka 0 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O6001IeHNE IO

31 teMe «HacnencTBeHHOCTD H 0
U3MEHYUBOCTH OPTaHU3MOB)

bubnunorexa LIOK

32 (Cerexuns kak Hayka i npouece 0 https://m.edso0.ru/863e9214

buorexHomorus Kak oTpacib
but6mmoreka [IOK
33 IPOU3BOJCTBA 0

https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34 MeTobl U JOCTUKEHUSI CEIICKIITNHI 1 bubnnorexa [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9336

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchbl
bubnuorexa [JOK
1 C) ¢ 1 0 0
BOITIOUILT M METOBI €€ H3YHCHHA https://m.edsoo.ru/863ea20e
WcTopus pa3BuTHS NpeAcTaBIeHUN bu6nuoreka [JOK
2 1 0 0
00 2BOJTIONINN https://m.eds00.ru/863e9570
bubnuorexa [JOK
3 M 1 0 0
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
HOHYJIHHI/ISI KakK 3JICMCHTapHasA
€/IMHUIIA BUJIA H DBOJTFOITHH.
bu6anoreka LIOK
4 Jla6 6ora Ne 1 1 0 0.5
abopatopras pabota A2 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBuokymiye cuibl (3JeMEeHTapHbIe 1 0 0 bubmuoreka [JOK
(haKTOpBI) SBOTIOLIUH https://m.edso0o.ru/863e9da4
bu6nunorexa LIOK
6 E i1 0TO 1 0 0
CTECTBEHHBII 0TOOp 1 ero dopubI https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0 05 bubnuoteka [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpTaHu3Ma U
€€ OTHOCUTEILHOTO XapaKTepay

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubnunoreka LIOK

8 0
MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOIONNN 0
10 Uctopus xxu3nu Ha 3emiie U 0
METOJbI €€ N3YUECHHUS
1 ['unoTte3sl MPOUCXOKIACHUS KUZHU 0 bubmmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie 1o spam 0 bubmmoreka [JOK
U [IepHUoJIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOITUN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 Bbu6moteka [JOK
«M3yueHne UCKOIaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHMid U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucTema 0 bubnuotexa [JOK
OpraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YSIOBEKA bubnmorexa LIOK
15 0
(anTpoOmOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxy1ie cuibl ((akTopsl) 0 bubmuoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOIIOLUN 0
4eloBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE 0 bubnuoteka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 0

>KA3HU Ha 3eMIie)



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKOJIOTHus KaKk HayKa 0
91 Cpenpl OOUTaHUS U SKOJIOTHYECKUE 0 bu6muoreka [IOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtnveckue HaKTophbI.
JlaGopaTopHas padota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
. bubnuoreka [{OK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK
23 buotnyeckue dakro 0
HOTHHECKHE (axTopb! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysiiun. [Ipaktudeckast pabota
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAIA pa3HbIX BUIOB
pacTeHui)
o5 Coo0riecTBa OpraHu3MOB — 0 bubnuotexa [JOK
OUOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI 0 bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN
97 KOCUCTEMBI. DKOJIOTHYECKHUE 0 bubmuoreka [{OK
nupaMuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0o.ru/863eb5fa
Cykueccus
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rmobanpHas 1 0 Bu6muoteka [JOK
AKOCHCTEMA 3eMJIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bu6muoreka [IOK
o6uocdepsr https://m.eds00.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1 0
PesepBubIil ypok. O6006111eHIE
33 teMbl «Coo0IiecTBa u 1 0 bubmuoreka [{OK
3KOJIOTHYECKHE CUCTEMbBD) https://m.edsoo.ru/863ebale
34 CocymiecTBoBaHHE TPUPOJBI U 1 0
Yel0Be4eCTBa
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHUI O MECTE W POJIM OUOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU
COBPEMECHHOM €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa W HAYYHOTO
MHUPOBO33PEHUS; O BKJIAJAE POCCHICKHX M 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIMOHAIHHOH TPAMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

VYMeHue packpblBaTh COJEpKaHUE OHUOJIOTHYECKUX TEPMHHOB U
HOHATUI: )KU3HB, KJIETKA, OPraHUu3M; MeTa0oI13M (0OMEH BEILECTB U
IIpPEBpALEHUE SHEPruu), roMeocTa3 (CaMOperyssuus), ypoBHEBas
OpraHM3aIKs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEITPOIYKIIMS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMenue  wu3naraTh ~ Ouosiornyeckue — Teopun  (KJIE€TOYHas,
XpoMOCOMHasi, MyTanuonHas), 3akonbl (I'. Mengens, T. Moprana,
H.M. BaBwioBa) u ydeHus (0 ULEHTpaX MHOrooOpazus H
INPOUCXOXKACHNUS  KyIbTypHbIX  pactenuid H.M.  Basuiosa),

OMpeACIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KHUBBIM CUCTCMaM

YMeHne BiafeTh METOJlaMU HAyYHOTO TIO3HAHUS B OHOJOTUH
(HaOro/IeHre W OTMCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
OpraHM3alsi ¢ TMPOBEJEHUE OUOIIOTUYECKOTO OSKCIIEPUMEHTA,
BBIJIBUKEHUE  THUINOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXAY
HCCIIeTyeMbIMU BEJIMYUHAMH, OOBSICHCHHE MOJTy4YEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAy4YHBIX IOHATHM, TEOpUH H
3aKOHOB; YMEHHUE [elaTh BbIBOJAbI HAa OCHOBAHUHU IOJYYEHHBIX

pE3yJIBTaTOB)

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT U DYKAPUOT, OIHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTHM TPOIIECCOB OOMEHAa BEMIECTB U
MPEBPAIICHHUS] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOTO U

SHEPTCTUUCCKOTO O6M€Ha, XCMOCHHTCE34a, MHUTO3a, Meﬁo3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHAUBUAYAJIBHOTO  PA3BUTHUA

opranusma (OHTOTE€HE3)

YMeHue mpUMEHSTb IOJyYEHHbIE 3HAaHUSA Uil  OOBACHEHUS
OMOJIOrMYECKUX MPOLIECCOB U SIBJICHUM, U1 IPUHATHS IPAKTUYECKUX
peleHUi B IIOBCEAHEBHOM JKM3HM B ILeIsIX oOecrnedeHus
0€30I1aCHOCTH CBOETO 370pPOBbsl M 3/10POBbsSI OKPY)KAIOLIUX JIIOJIEH,
cOONIOAEHUST HOPM TPAaMOTHOIO TIOBEJIEHUS B  OKpY)Karolen
OPUPOJHON cpeze; MOHMMaHWE HEOOXOIUMOCTH HCIIOJIb30BAHUS
JOCTMDKEHUH COBpEeMEHHOW OHOoJIorMM M OUOTEXHOJIOTUH  Ams

paruOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmenue pe€umiaTh 3JIEMEHTAPHBIC I'CHETUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIUMBAHUC, CHCIVICHHOC HACJICA0OBAHNEC,; COCTABIIATDH
CXEMbI MOHOFI/I6pI/IIlHOFO CKpCHIIMBaHUA JJI MMpeaACKasaHus

HACJICOJOBaHUs ITIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE padoThI,
coOmonaTh mpaBwia npu padore ¢ yd4eOHBIM W JaOOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHYECKH OLIEHUBATh M HHTEPIIPETUPOBATh HH(POPMALIHIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKJIIOYAIOUIYI0 IICEBJIOHAYUYHBIE
3HAaHUS M3 pa3lIuyHbIX HCTOYHUKOB (CMMU, HayuyHO-momyispHble
MaTepuaibl); STUYECKHE AaCHEKThl COBPEMEHHBIX HCCIIEJOBaHUM B

OMOJIOTHH, MEIHUIINHE, OMOTEXHOIOTHUU

10

YMeHue co3aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000mas  OMOJOrMYecKyr0  HMH(OpMaLMIO M3  HECKOJIbKHX
UCTOYHHUKOB, TPaMOTHO UCIIOJNb30BaTh TMOHATHHMHBIM  ammapaT

OHnoIOruu

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MecTe W POJM OMOJIOTUU B CHCTEME
HAyyHOTO 3HAHMS €CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KAPTUHBI MHUPAa W HAyYHOTO

MHUPOBO33PEHHUS; O BKJIAJE POCCHUICKMX M 3apyOeKHBIX YUEHBIX-




OUOJIOTOB B pa3BUTHE OMONIOTWH; (YHKIMOHAIHLHOH TI'PaAaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJACpKAHWE OUOJIOTHYECKUX TEPMUHOB WU
MOHSITHIA: BHJI, TIOMYJISALNS, TCHO(OH I, YBOJIOLHUS, ABMKYIIIHE CHIIBI
(daxTopsr) IBOJTIOIINH, MIPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BUJ000pa3oBaHue,  JKOJOTMYeckue  (akTopbl,  SKOCUCTEMA,
OPOJYIEHThI,  KOHCYMEHTBHI,  PEIYICHTHI, [EeNd  IUTAHHS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMeHue uznaratb OMOJIOTUIECKIE TEOPUH (IBOIOIIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HarpasieHui u myrtei sBomtounu A.H. CeBeproBa, yueHus
o Owuochepe B.M. BepHaackoro), ompenensTb TpaHUIBl HX

IMPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMeHue BiaAeTh METOJaMU HAYYHOTO TIO3HAHUS B OHOJOTUH
(Habmro/leHNe W OINMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
opraHu3aisi W TPOBEICHHE OHOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXAY
UCCIIeTyeMbIMU BEJIIMYUHAMH, 00BSICHEHHE MOJTYYSHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHM, TEOpUH H
3aKOHOB; YMEHHUE [eJaTh BbIBOJAbl HAa OCHOBAHUHU IOJYYEHHBIX

pe3yJbTaTOB)

YMeHue BBIJICIIATD CYILIECTBEHHBIE MIPU3HAKU CTPOCHUSA
OuoNoruueckux OOBEKTOB: BHUIOB, TMOMYJSAIUI, MPOIYIIEHTOB,
KOHCYMEHTOB,  PEIyIICHTOB, OWOTE€OLIEHO30B U  DIKOCHUCTEM;
0COOEHHOCTH MPOLECCOB HacleICTBEHHOMI N3MEHUYNBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUA000pa3oBaHUs, MPUCTOCOOIEHHOCTH
OpPraHU3MOB, JEHUCTBUS IKOJOTHUYECKUX (DAaKTOPOB HA OPTaHHU3MBI,
MEepEeHoca BEIIECTB W  IOTOKA SHEPruM B JKOCHCTEMAX,
AHTPOINIOT€HHBIX HM3MEHEHU B JKOCHCTEMAx CBOEH MECTHOCTH,

KpYTroBOpOTa BCHICCTB U OMOTr€OXUMHYCCKHUX OUKJIOB B 61/100(1)epe

YMeHHe TNpUMEHSATh TIOJNY4YeHHBIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SABICHUM, ISl IPUHATHUS MPAKTHUYECKUX
pelieHnii B TOBCEAHEBHOM JKM3HM B IEIsIX oOecredeHus
0€301acHOCTH CBOETO 370POBBSI M 3I0POBBSI OKPY)KAIOIMINX JFOJIEH,
COOMIOAEHUST HOPM TPaMOTHOTO TIOBEJICHHS B OKpY)KaIOIIEH

HpHpOI[HOﬁ cpeac; IMOHMMaHUC HCO6XO,Z[I/IMOCTI/I HUCIIOJBb30BaHUA




JOCTIDKEHUH ~ COBpEeMEHHOW  OWoNoruM  Ais  PalMOHAIBHOTO

IIPUPOIONOIB30BaHUS

YMeHue pemaTh 3JeMEeHTapHbIe OMOJIOTHYECKUE 3aaul, COCTABIIATh

CXEMBI IEpEHOCA BELIECTB U DHEPTHH B SKOCUCTEMAX (LI€TIH TUTAHUS)

YMeHue BBIIONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PaboTHl,
cobmoaTh mpaBwia npu padore ¢ y4eOHBIM U JaOOpaTOPHBIM

o0opyIoBaHUEM

YMeHue KpUTHIECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(HOPMAITHIO
OMOJIOTMYECKOTO  COAEpKAHMSI, BKJIIOYAIONIYIO IICEBIOHAYYHbIE
3HaHUSA W3 pa3nuuHbIX UcTOYHUKOB (CMU, HayuHO-mOMyNsipHBIE
MaTepHalibl); paCCMaTPUBATH II100ATBHBIE SKOJIOTUYECKHUE TPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO

10

YMmenue co3gaBath COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUS,
00o0mass  Ouojoruueckyro  uMHpOpMaNMIO W3 HECKOJBKHX
HUCTOYHUKOB, TIPaMOTHO HCIIOJIb30BaTh IOHATHHHBIA  ammapar

onoJioruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buosnorus xak HayKa

11

buonoruss — Hayka o >xuBoM mnpupoze. Ponp Ouonorun B (popmupoBaHUN

COBpPEMEHHOI Hay4HOI KapTuHbI Mupa. Cuctema OMOJIOTUYECKUX HAYK

1.2

MeTopl MO3HAHUSA KUBOM MPHUPOABI (HAOIIOEHHUE, SKCIIEPUMEHT, OIMUCaHUE,
u3MepeHue, KiaccuuKalus, MOJCIUPOBAHHE, CTaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKuBnle cuCTeMBI 1 HX opranu3zanus

2.1

JKuBble cucrembl (OMOCUCTEMBI) KakK IpeaMeT usydeHus ouonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OopraHu3anuu OHocHucTeM: MOJ'IeKy.]'IHpHO'FCHCTH‘ICCKHﬁ, KHGTOHHLIﬁ,

OpraHMU3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOCHepHBIN

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KIJICTKH. XHWMHUYECKHE DIJIEMCHTEI: MaKpO3JICMCHTBI,
MHKPOIJICMECHTEI. Bona U MUHCpAJIbHBIC BCIICCTBA. qDYHKHI/II/I BOJbI H

MHHCPAJIbHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u crtpoeHue O€nKoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenuMmble W 3aMEHHMMBIE AMHUHOKHMCIIOTBL. AMHWHOKHMCIOTHBIM COCTaB.
Y pOBHH CTPYKTYpbI O€IKOBOIM MOJIEKYJIbI (IEpBUYHASL, BTOPUYHASL, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XUMHYEecKHe cBoiicTBa OenkoB. buonormueckue
¢GyHKIIUN OEIKOB.

®depMeHTH — OMosornyeckue karaauzatopbl. CTpoeHne pepMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpatHas crneuuduuHocts. Kodepmentsl. Buramunbsl. OTinyus

Q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

3.3

YrneBoabl: MOHOCaXapu sl (TJII0K03a, pubo3a U 1e30KCUpr003a), AUCaXapHIbl
(caxapoza, JlakTO3a) M HOJUCaxapuabl (Kpaxmal, IJIMKOTEH, LEJUII0JI03a).
buonoruueckue GyHKIIUU yrII€BOJOB.

Jiunuasl:  TpUTAMLIEpHIBl,  cTepounbl, (ochomunuasl. ['mapodunbHO-
rusipooOHbIe cBolcTBa. buonormueckue QyHkiuu aunuaoB. CpaBHeHHE

Yrji€BOJ0B, OEJIKOB U JIMIMU 0B KaK HCTOUYHHUKOB DHEPTHUU




3.4

Hyxnennoseie kucinorel: JHK wu PHK. Hykneotuasr — MoHOMEpBI
HYKJIEMHOBBIX KUCH0T. Ctpoenue u pynkuuu JIHK. Ctpoenne u pynxmmu PHK.
AT®: crpoenue u GyHKITUN

3.5

[utonorus — Hayka o kierke. Kiierounas reopusi. MeToapl H3ydeHuUst KIETOK

3.6

Knerka kak nenoctHas xxuBas cucrema. OOme Npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJiekyiasl JIHK kak reHeTmdeckuii ammapar, cucreMa

cuHTe3a Oelka

3.7

Tunsl KIETOK: 3yKapruoTH4ecKas U pokapuoTrueckas. OCOOEHHOCTH CTPOSHUS
MpoKapuoTHueckor kieTku. Kiterounas crenka Oaktepmit. CTpoeHue
YKapUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMUUSA PACTUTEIILHOM, >KUBOTHOU U

IpUOHOH KIIETKU

3.8

IToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTE€HKA, TNIMKOKAJIMKC, UX
¢ynkun. [Tnazmarndeckas memOpana, e€ coiicTBa U ¢pyHkuun. Lluronnasma n
e¢ opranomnpl. OgHOMEMOpaHHBIC OPraHOWBI KJICTKH: HJIOTUIa3MAaTHYECKast
cerb (OIIC), ammapar ['onbmxu, au3ocombl. llomyaBTOHOMHBIE OpraHOWIBI
KJIETKM: MUTOXOHJIpUH, TUIACTHBL. [[poHCX0XKACHNE MUTOXOHIPUI U TIIIACTHULL.
Bunel mnactua. HememOpaHHBIE OpraHOHIIBI KJIETKH: PUOOCOMBI, KICTOYHBIN

LHCHTP, pCCHUYKHU, KT'YTUKH. (DYHKI_II/II/I OpraHouao0B KJICTKH. Bxkrouenus

3.9

SAnpo — perynsTopHblii LeHTp KieTku. CTpoeHue sjpa: sifepHas 000J0uKa,

KapuoIuiasma, XpoMaTuH, SAJPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

>KI/I3H6,[[G}IT€‘J'IBHOCTB KJICTKHN

4.1

OOMeH BelecTB, UM METa0oau3M. AcCCUMHIALUS (TUIACTUYECKUT 0OMEH) U
JUCCUMUIIALIUS (9HEpreTH4eckuii oOOMeH) — JIBe CTOPOHBI €IUHOr0 Ipolecca
Mmetabonau3ma. Tunsl oOMeHa BellecTB: aBTOTPOo(dHbIN U rerepoTpodHbIil. Ponib

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocuntes. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakimu ¢poTocunTesa.
D¢ dexTuBHOCTH HoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS )KU3HU Ha 3emle.
Brnusaue ycnmoBuii cpenbl Ha (POTOCHHTE3 M CHOCOOBI TOBBIMICHUS €r0
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHU.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OaKTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3eMIie

4.3

DHepreTuyeckuii oOMeH B KJeTKe. PaciieruieHue BelecTB, BbIACIECHUE U
aKKyMYyJIMPDOBaHUE DHEPTHMH B KIETKE. Tambl SHEPreTHUYECKOro OOMEHa.
['muxonus. bpokenue u ero Buabl. KHCIOpOHOE OKHUCIICHHE, WITH KIETOYHOE

nbixanue. PPEeKTUBHOCTh IHEPreTUIECKOT0 0OMeHa




4.4

Peakumu wmarpuunoro cunrte3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanus renernueckoil nHopmayu B KieTke. [ eHeTHUeCKuit Koa U ero
cBoricTBa. Tpanckpurnus — MaTpuanbiii cuHTe3 PHK. Tpancisius — Ouocunres

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OenKa

4.5

Hexnerounsie hopmbl xku3HU — BUpPYCHl. McTopus oTkpeitus BupycoB (J.H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTeHull, KUBOTHBIX U YEIOBEKA, BBI3BIBACMEBIC
BUpycamu. Bupyc nummynonedpumnmra yenoseka (BUY) — Bozoyaurens CITN /a.

[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUIMA

Paszmuoxenune n HHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHslii HWKI, WM XKU3HEHHBIM 1MWK KiIeTku. MuTepdaza u mMuTo3.
[Tpoueccel, mpoTtekatonue B uHTepdasze. Pemnukanus — peakiuuss MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapUOTHIL
JIMTUIONAHBIE W TaIJIOMTHBIA  XPOMOCOMHBIE  HAOOpBI.  XPOMATHJIBL.
[{UTOJIOrMYECKHE OCHOBBI PAa3MHOXEHHS M HWHIMBUAYAJIbHOTO PAa3BUTHUSA
OpraHU3MOB.

Henenune knetkn — mMuto3. Craaun mutosa. Ilpoueccsl, nmpoucxoasmue Ha

Pa3HBIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MATO3a

5.2

®opmbl pasMHOXKEHHS OPraHU3MOB: Oecriojioe M mosoBoe. Buabl Gecnosoro
Pa3MHOXKCHHUS: [CJICHUE HAJBOE, MOYKOBAHHE OJHO- W MHOTOKJICTOYHBIX,
CIIopooOpa3oBaHue, BETeTaTHBHOE Pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHHUEC [JIA CCIICKIINN

5.3

[TonoBoe pa3sMHOXEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cramgum wmeiiosa. IIponeccsl, mpoucxopsiiye Ha CTagusx MeHosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornuecknii cmbicn u

3HaYeHNEe MeNo3a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MMOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BBIE
JKCJIE3bI: CCMCHHUKHU U SSUMYHUKU. O6p330BaHI/Ie " pa3sBUTHUC IMOJIOBBIX KJIETOK —
ramer (crepMaTo30U/I, SIIIeKIeTKa) — cCliepMaToreHes u oorenes. OcobeHHocTn

CTPOCHUA SIAIEKIECTOK U CIIEpMaTO30U0B. OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

5.5

WuauBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHANBHOE  Pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATIBHOTO PAa3BUTHSI y TO3BOHOYHBIX )KUBOTHBIX:
npobieHue, racTpyisius, opranoreHes. [loctamOpuonansHoe pazButue. THITBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOe, HenmpsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE

YpOICTBa.




Poct u pasButrue pacreHunil. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHHE

CCMCHHU, CTalUN PASBUTHUA

HaCJIGIICTBeHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

IIpeamer u 3agauun renetuku. Micropus pa3BuTHs FreHETUKH. BKI1ax pocCUiCKUX
U 3apyOeKHbIX YUYEHBIX B pa3BUTHE TI€HETUKU. MeToJbl T'€HETUKH
(ruOpHuI0IOTHYECKUH,  IUTOI€HETHUYECKUH,  MOJIEKYJIAPHO-TE€HEeTHUECKUil).
OcHOBHBIE TEHETUYECKHE MOHATHUSA. [ eHeTUUEeCKask CHMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HACJIEIOBAHUS MPHU3HAKOB, yCTaHOBIIEHHBbIE ['. MeHuaenem.
MonoruOpumHOe CKpenuBaHue. 3aKOH €IMHOOOpa3usi TUOPHUIOB IEPBOTO
nokosieHusi. [lpaBwiio noMuHHpOBaHMs. 3aKOH pAaCIIEIJICHUS MPU3HAKOB.
['unore3a uncToThl rameT. [10JIHOE U HETIOJIHOE JOMHUHHUPOBAHUE.

JuruOpunHoe cKkpemyBanyue. 3aKOH HE3aBUCUMOTO HACJIEOBAHMS MTPU3HAKOB.
[{uTOoreHEeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPEUTUBAHUS. AHAIH3UPYIONICE
CKpelmmBaHue. VICIoNb30BaHWE  AHAIM3HPYIOMIETO  CKPEUIMBAHUS  JUIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuenneHHoe HacienoBaHue rnpusHakoB. Pabora T. Moprana no cuerjieHHOMy
HACJIEOBAaHUIO TEHOB. HapyiieHue clemieHuss TEeHOB B  pe3yibTaTe
KpOCCHHIOBepa. XpOMOCOMHAsi TEOpHUSl HACJIEICTBEHHOCTU. [ eHeTmyeckue
KapThl.

I'enernka mona. XpoMOCOMHOE oOmpeAesieHHe mosia. AyTOCOMBI U MOJIOBBIE
XxpomMocoMbl. ['oMoraMeTHele M rereporameTHble opraHusmsl. HacnenoBanue

MMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

6.4

N3menunBOCTh. BUIBI N3MEHUMBOCTH: HEHACJICIACTBEHHAS U HACIEACTBEHHAs.
Ponp cpeapl B HEHACIEACTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA
MOJM(PUKAIIMOHHON W3MEHYMBOCTU. BapualMoHHBIM psin U BapUalMOHHAS
kpuBas. Hopma peakumu npusHaka. KolnyecTBEHHbIE M KayeCTBEHHBIC

IMMPU3HAKU U UX HOPpMaA pCaKIUu. CsoiicTBa MOI[I/I(I)I/IKaI_II/IOHHOI\/'I HU3MCHYHNUBOCTU

6.5

HacnencrBeHHas, WM TEHOTHIMYECKAas, H3MEHUYMBOCTL. KoMOMHaTHUBHAS
M3MEHUYMBOCTh. Mei03 U TMOJOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH. MyTallMOHHas W3MEH4YMBOCTh. Kiaccuduxamums wmyTammii:
TE€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa M MpUUMHBI MyTaluid. MyTareHHble
(dakTophl. 3aKOH TOMOJIOTUYECKHX DSJIOB B HACIEICTBEHHOW H3MEHUYHWBOCTH

H.N. BaBunosa

6.6

I'eneruka denmoBeka. Kapuorunm denoBeka. OCHOBHBIE METOJbI TE€HETHKHU
YyesoBeKa: TE€HEAIOTMYECKUH, OJIM3HEIIOBBIA, LUTOT€HETUYECKUH,

OMOXMMHUYECKUH, MOJIEeKyJIsApHO-TeHeTHueckuil. CoBpeMeHHOe oOmpeaeeHHe




TCHOTHUIIA: TIOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHCJIC C
nomoinbto [II[P-ananu3a. HacnencrtBenHnble 3a00jieBaHMsS 4Y€IOBEKA: T'€HHBIC
00s1e3HH, 00JIE3HU C HACIEACTBEHHOHN MPEpacoyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMaTHyecKkre U TeHepaTUBHblE MyTalnuu. [IpuHIUNBI 370pOBOTO
06pa3a KHU3HHU, AUArHOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHYCCKHX
Oone3Hel. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIMHCKOW TEHETHUKU B TMPEAOTBPAILCHUHM U JICUEHUU TEHETHUYECKUX

3a00JIeBaHNH YeIOBEKa

CCJ’ICKHI/IH OpraHUu3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak Hayka W Tpolecc. 3apoKICHHE CEeNEKIMH U JOMECTHKAIUS.
Yyenue H.M. BaBuioBa o0 IieHTpax MNPOUCXOXKICHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LeHTphsl mpoucx 0k IeHHs JOMAIIHUX KUBOTHBIX. CopT,

[0po/ia, ITaMM

1.2

CoBpeMeHHBIE METOABI CeleKIUA. MacCOBBIH M MHIWBHIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHMi M KUBOTHBIX. OneHKa 3KkcTepbepa. bimskopoacTBeHHOE
cKpelBaHue — UHOpuIuHr. Yucras nuHus. CKpelMBaHUE YUCTBIX JIMHUM.
['eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas ruOpummsanuss U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 H
MIOJIyYeHHUE IOJMIUIOUAOB. JIOCTHMKEHUS CEJIEKIIMU PACTeHUM, *XKUBOTHBIX WU

MHUKPOOPIraHu3MOB

7.3

buorexHosoruss kak OTpacib TPOU3BOACTBA. ['e€HHAs WHXKEHEpHs. OTambl
co3manust pekomOunantHo JIHK wu TpancreHneix opranuzmoB. Knetounas
nHxeHepus. KieTouHele KynbTypbl. MHKPOKJIOHAIBHOE pPa3MHOKEHHE
pactenuii. KIIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoJIoThYeckue u 3tudeckue mnpodinembl. [MO — renermuecku

MO,Z[I/I(i)I/II_[I/IpOBaHHHe OpraHu3Mbl

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOIMOHHAS OMOIOTHS

11

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CBUOETENLCTBA DBOMIONUHU. IlajJeoHTONIOTMYECKHE: MOCIEN0BATEIHLHOCTD
TOSIBJICHUST BUJIOB B IMAJICOHTOJOTMYECKOW JIETOMUCH, TEPEXOJHbIE (POPMEI.

buoreorpagudeckue: cxoAcTBO M paznuuue ¢ayH U (GIOp MaTepUKOB H




OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA W pa3Nuuus 3MOPHOHOB pPAa3HBIX
BUJOB  IO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMMYECKHE:  TI'OMOJIOTMYHBIE,
AQHAJIOTMYHbIe, pPYAUMEHTapHbIE  OpraHbl, aTraBU3Mbl.  MoJeKyJsIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIEICTBEHHOCTH U OCHOBHBIX

MeTa0OIMYECKUX MyTel Y BCEX OPTaHU3MOB

1.2

OpomoniionHast  teopusi Y.  JlapsBuna. Ilpeanocbuikd  BO3HUKHOBEHHS
JapBUHM3MA. J[BIKYIME CHIIBI ABOJIIOLMU BHUIIOB 1O JlapBuHy (M30BITOUYHOE
Ppa3MHOXEHHE npu OTPaHUYEHHOCTH  PECYpPCOB, HeonpenenEHHas

W3MEHYMBOCTh, 00pH0a 3a CYIIECTBOBAaHUE, ECTECTBEHHBINH OTOOD)

1.3

Cunrernueckass Teopus sBomonuu (CTD) m ocHOBHBIE €€ TOJOXKECHHS.

MI/IKpOBBOJHOIII/IiL HOHYJIHIII/DI KakK €AMHuIa BUaa U 3BOJIFOIIUU

1.4

JBuwxymue cuibl ((akTopbl) 3BOJIOLUMU BUJIOB B IpuUpoje. MyTalMOHHBII
nporecc U KOMOMHATHBHASA M3MEHUYMBOCTb. [lomynslinOoHHbBIE BOIHBI U JIpeid
reHoB. M3omsus u murpanus. EcrectBeHHBIN 0TOOp — HanpaBisronwii pakrop
sBOMIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3ylbTaT 3BOJIONHMUA. [lpumepsr
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALINY.

Bun u  BugooOpazoBanume. Kpurepuum Buma.  OcHoOBHbIE  (OPMBI

BI/II[OO6pa3OBaHI/IHZ reorpa(bnquKoe, 3KOJOIH4Y€CKOC

1.5

MaKpOBBOJ'IIOLII/I}I. cDO]Z)MI:I OBOJJIOIHNHA (1)I/IJ'IeTI/ILIeCKa}I, AUBEPTCHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOINN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuyHble TpEACTaBICHUS O 3apOKICHUM XKU3HU. HayuHble TMIOTE3BI
BO3HUKHOBEHHUS XHM3HM Ha 3emJjie: aOuoreHe3 W MaHCIEpMuUs. XUMHUYecKas
9BOJIIOLMS. ODKCIEPUMEHTAIbHOE MOATBEP)KIECHUE XMMHMUYECKON 3BOJIOLUU.
HauanbHble sTansl 6uonorndeckoit spomonunu. I'unoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJIIOIIUA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII J)XUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emuie mo spam u nepuojam. Karapxeill. Apxelickas u
npotepo3oiickass spel. I[laneosoiickas spa u €€ mnepuoibl: KeMOpPHUICKHIA,
OPJIOBUKCKHM, CHJIIYPUHUCKUW, JI€BOHCKHUM, KAMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3o30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHozoiickass 2pa ®u €€ TnepuoAbl: MaJCOreHOBBIM, HEOTCHOBBINH,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIUMaTa U TE€OJOTMYECKHUX IIPOLIECCOB.

OCHOBHBIE 3Tallbl BOIOIUN PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl




y pacTeHud U XKUBOTHBIX. llosiBIeHME, pacuBEeT U BBIMUPAHHUE TPYIII KUBBIX

OpraHu3mMoB

2.3

Cucrema OpraHu4Y€CKOro Mupa KaK OTpPpaXXCHHUE OBOJTIOIHH. OcCHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBoronus 4yesoBeka. AHTPOIONOIUs Kak Hayka. PazButue npeacraBieHUil o
IIPOMCXOXKACHNUU YelloBeka. Merolpl u3ydeHus aHTpornoreHesa. Cxoacrsa u
pa3nuyuus YeJloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBrxyuue cuiibl (pakropsl) anTporniorenesa. HacieacTseHHas “3MEHUYHMBOCTD U
ecTecTBeHHBIN 0TOOp. OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAMUN

TpyZa, MBIIIJICHUE, PeUb

2.5

OCHOBHBIE CTaZMM U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
ymenslid, Yenoek mnpsamMoxonsaumi, YenoBek HeanaepraiabCkuii, YemoBek
pa3yMmHblid. Haxo/ku ucKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JIACTb

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUS

2.6

Yenoseueckue pacsl. OCHOBHbIE OO0JIbILINE PACKHL: €BpONICOUIHAS (€Bpa3uiicKast),
HErpo-aBCTpaJioONHas  (9KBAaTOpHUalbHAsi),  MOHTOJOMAHAs  (a3MATCKO-
amepukaHnckasi). UepTbl mPHUCIOCOOJICHHOCTH TPEICTaBUTENICH YeIOBEUECKUX
pac K yclnoBHSAM cyliecTBoBaHusa. EauHCTBO uyenmoBeueckux pac. Kpurtuka

pacusma

OpranusMbl 1 OKpy»Karolias cpeaa

3.1

DKOJIOTHS KaK Hayka. 3a/laud M pas3feibl YKOJIOTHH. MeToIbl 9KOJIOTHUECKHX
uccleloBaHMi.  Dkosorndyeckoe  MupoBo33peHue.  Cpeapl  oOUTaHUS

OpraHru3MoOB: BOJJHAsA, HA3CMHO-BO3JyIIIHAsA, IOUBCHHAS, BHYTPUOPraHU3MCHHAA

3.2

Okonorudeckue ¢akropbl. Krnaccudukanus SKOJIOrMYECKHX  (PaKTOPOB:
abnoTtuyeckre, OMOTHYECKHE U AHTPONOreHHble. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

3.3

AbGuotnueckue (QakTophl: CBET, TEMIlEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenuss OpraHu3sMoB K JIeHCTBHIO aOMOTHYECKMX (DaKTOpOB.

buonornueckue puTMsl

3.4

buornueckue ¢akropsl. Buasl OnoTHuueckux B3aMMOIECHCTBHI: KOHKYpEHIu,
XHUIIHUYECTBO, Mapa3uTH3M, MYTYyalu3M, KOMMEHCAJIM3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCalIMU3M, HeWTpaiu3M. 3HaueHue OHOTHYECKHX

B3aHMOJCHCTBUI JJIsI CYHICCTBOBAHUS OPIraHU3MOB B ITPUPOIHBIX COO6H.[€CTB3X




3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKU MOIyJIAINH. OcHoBHBIC IIOKa3aTcCIn
IMONMMyJIIHUU: YHCICHHOCTh, IINIOTHOCTBH, POXIAAEMOCTb, CMEPTHOCTD, IPUPOCT,

MuUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOy U eé peryisaausa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmecTBo opranu3smMoB — OwuorieHo3. CTpyKTypel OHMOIICHO3a: BHJIOBasd,
IpOCTpaHCTBEHHAsA, Tpoduyeckas (mmmeBas). Bunsl-momuHantel. CBs3u B

OHoOIIeHO3€E

4.2

Okosnorudeckue cucrembl (3kocucremsl). Ilonstue 00 skocucteme Hu
ouoreoneHose. OyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeHIECTB U IOTOK DJHEPIMHM B
skocucreme. Tpoduueckue (muieBbie) ypoBHU 3KocucTeMsbl. [IuiieBble nenu u
cetu. OCHOBHBIE TIOKa3aTeIM OSKOCHCTEMBL:  OHOMacca, IMPOAYKIIHS.
DKoJIorH4Yeckre NMUpaMHbl: MPOAYKIHUH, YUCICHHOCTH, 6MoMacchl. CBoiicTBa

9KOCHUCTEM: YCTOMYMBOCTb, CAaMOpEryIsinusl, pazsurue. CyKkueccus

4.3

[Ipupoanblie 3KocuCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpboskocucTeMsl.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpaszue kak (¢akrtop ycroiumBocTH dKocucreM. CoxpaHeHHe

OMONIOTHYECKOT0 pa3HO0Opa3us Ha 3emite

4.4

Yuenne B.M. Bepnanckoro o Oumocdepe. I'paHuIlbl, cOCTaB M CTPYKTypa
ouocdepsl. XKuBoe BemectBo U ero Qpynkiuu. OcobenHoctu Ouochepsl Kak
ro6ansHOM 3KocucTeMBbl. JIMHaMHueckoe paBHOBecME W OOpaTHasl CBSI3b B
ouocdepe. KpyroBopoTsl BemeCTB M OMOT€OXUMUYECKUE IUKIIBI DJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoBeuecTBO B Onochepe 3emun. AHTpONOTeHHbIE U3MEHEHUsI B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa pallMOHALHOTO YIOPaBIEHUS MPUPOAHBIMU pecypcaMu M HUX

ucnoiib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






