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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMM K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS 0 cielupuke
Ouonornu, €€ 3HAYEHWW B T[IO3HAHUM JKUBOM TMPUPOJIbI U OOECrneYeHuu
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61oJ0TUM 1AaET NPEACTABIECHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOLIUXCs CPEACTBAMU yU€OHOT O MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjibTaTaM oO0ydeHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTENbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYy4YalOIIMXCSd 1O OCBOCHHUIO COJICpPKAHUS
OMOJIOrMYECKOro 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapsi yemy 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 NpUpOIHON cpeje.
[ToaTomy Hapsiy ¢ U3yd4e€HHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI HKOJIOTMYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWIEW NPUPOJHON Cpelle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
NeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenue BHHUMaHHMS K MPUKIATHON HAMpaBiICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCThIO O0ECTIEUeHHUs YCIIOBUH JUIsI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIOCOOHOCTH aanTHPOBATHCS K
VU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, PacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €&
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHMS, IEHHOCTHOTO OTHOIIECHHMS K KUBOU MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUs UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA, COLUAIM3ALNU
oOyuatomuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX H HWH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallM OWOJOTMYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpPEJHA3HAYEHUM Y4e€OHOro IpenMeTa
«buonorus» cocraBWIM OCHOBY Ui ONPEICICHUS MOJIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IpPOrpaMMe IIO
OHOJIOTUN.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTbH 3HAHWUA M YMEHMs, 3HaYUMbIE JIsi
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEJICHUE
YyeJoBeKa B OKpYKaroleld MPUPOJHONU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KHU3HU U MpaKTHUecKoH aestenbHOoCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OHOJOrMYECKOr0 00pa30BaHMS.

CTpykTypupoBaHHe cOAEpaHUs y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUS 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npenmera «buosorusy»
BBIJICTICHBI CIIEIYIOIINE COAEpKATEIbHbIE JIMHUU: «bHOOrus Kak Hayka. Meronasl
HayyHOro mno3HaHus», «KneTka xak Ouonoruueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.



Llenp u3yuenusi ydueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBNAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJI30BaTh ATU 3HAHMS JI TPAMOTHBIX JCHCTBUNA B OTHOIIEHHUH OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHW3aIlNH, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOI0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJarommxcss oOmeil KyJIbTypbl, (YHKIIMOHAJILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX TIPH U3YICHUN
Omooruy;

dbopmupoBaHre Yy OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

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

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (HOPMUPOBAHMS HAYIHOTO MHUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TMOCJIEICTBUI CBOEH AESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

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

Jlist m3ydenusi 6MoJI0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HeneMIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMH €CTeCTBEHHBIMU HayKaMH, (Guiiocopuei, ITUKON, SCTETUKON U IIPaBOM.
Ponp 6uosioruu B hopMHUpOBaHUM COBPEMEHHOM HaAyYHOU KapTUHBI MUpa. CrcTemMa
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kiaaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYeCKas oO0padoTKa
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHblie ¥ NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHuE pa3IMUHBIX METOJOB TPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKuBblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTimane
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3sHoOOpasue. YPOBHH OpraHU3alluid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBIA.

JdeMoHCTpaUu:

Tabmuiel u cxeMbl: « OCHOBHBIC TIPU3HAKH KU3HW», « YPOBHH OPTraHH3alUH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHYECKUN COCTaB KIIETKH. XHUMHUYECKHE 3JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. [loanepskanue
OCMOTHYECKOI0 Oaanca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3ameHuMble M 3aMEHUMbIE aMUHOKHUCJIOTHl. AMHUHOKHUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoMcTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKre Katam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapubl (TI0K03a, pru003a U 1€30KCUpr003a), Tucaxapuabl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununer:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
YTJI€BOOB, OETTKOB U JIMIHUI0B KaK HCTOUHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHNH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOICHCTBUS
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

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

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOoKapHOTUYEeCKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XKUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIPHUHU, TUIACTHUIBIL.
[Ipoucxoxaenne MUTOXOHJApUN U Tactun. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKu. OyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid HeHTp kieTku. CTpoeHue sjpa: siaepHas o0oJ0vKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpauu:

[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 SJIEMEHTOB B HEKUBOU IPUPOAEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJIb», «brocnunTes Oenka», «CTpoeHne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [IHK», «CtpoeHue mosexysibl



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

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajiasbl).

JlabopatopHass pabota No 2. «l3ydyeHwe CTpOeHHs KIETOK pacTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00JIU3M. ACCUMWIISIMS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonn3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPrUM B NOHUMAHUU
MeTadom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBINA U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTU Y KYyJIbTYPHBIX PACTEHU.

XeMoCHHTe3. XEeMOCHHTE3UPYIoIie OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKWU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnms.
bpoxxenne u ero BuIbl. KUCIOpPOIHOE OKHUCIEHHME, WM KJIETOYHOE [IbIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil mH@opManuu B KieTKe. ['eHeTWYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otamnbl TpaHciasauuu. KomaupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTese Oemnka.

Hexkierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedurura yenoseka (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», «MUTOXOHAPUDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbld nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukamus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHU/IYAJbHOE Pa3BUTHE OPTaHNU3MOB.

KieTouHblii UK, WM JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWJAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMATHJIBIL.
[{uToNOrMYecKkue OCHOBBI  PAa3MHOKEHHUS W  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpomeccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosuoBoe. Bunbl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHNW3MOB, €r0 3HAYEHNE JJIS CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. IIpouecchl, MpOUCXOIAIIME HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK M cHepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl 3MOPUOHAIBHOIO Pa3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsIMOE, HempsiMoe (JIMYuHO4YHOE). BrusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHul», «BereratTuBHOE pa3MHOXKEHHUE
pactenuitn, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY», «I 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u sl
MJIEKOIIUTAIOWIETO», «SIHleKIeTKa MIeKonuTaromero», «KapuoknHes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlabopaTopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mictopus pa3BUTHs reHETUKU. Pob nutoaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0TOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE T'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBICHHbIE ['. Menaenem.
MonorubpuiHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH PaCIICTUIEHNs NPU3HAKOB. [ unmoresa
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHAIM3UPYIOLIETO0 CKPEIIMBaHUS
JJISL OTIPE/ICJICHHS] TEHOTHIA OCOOH.

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

XpOoMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetrka mosa. XpoMOCOMHOE ONpeAeieHue noyia. AyTOCOMBI U MOJIOBBIE
XpoMOcOMBI. ['omMorametrHele M reTeporaMeTHbie OpraHusmbl. HacnenoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHAcCHENCTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHUKA
MOAU(PUKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapyuallioOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnenctBennasi, wiM TreHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBeHHOM n3menunBoctu H. . BaBunosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUCCKIM, OIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHnble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue M TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUUTOTC€HETUYECKAS OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, « [uToIorndeckre 0CHOBBI AUTUOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTnuecKne
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACIIEIOBaHUsI, CLUEIUICHHOTO ¢ TojioM», «KapuoTumbl yeiaoBeka W >KMBOTHBIXY,
«Bunpl uzsmeHunBoCTHY, «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluoOHHAsI ”3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurnbpumnoe ckpemmBanuey», «llepekpécr
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «JIpo3odumnay (Hopma, MyTaruu GOpMbl
KPBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlabopaTopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(dUIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

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

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOXKAECHHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCX0KICHHSI JOMAIIHUX )KUBOTHBIX. COpT, MOpPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAJIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojayyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHS. ITaIbl
cozganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojornueckne W dTudeckue  mpoosembl. MO -  reHeTuyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuupl U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTenuit», «I[lopoasl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomumnongus», «OO0bekTh OMOTEXHOMOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHHe», « KOHCTpyHpoOBaHHE U EPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJ0B U KOPHEIIIIOAO0B IUKUX (DOPM U KYJbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

Okckypcust «OCHOBHBIE METOABI UM JOCTHKEHUS CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3SIMCTBO, J1aODOpaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIJIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKu BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMONOruM. BiusHuE 5BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHX HaYyK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (POPMBIL.
buoreorpaguueckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3iuuMsi SMOPHUOHOB PA3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuHa. IIpeanochulkM  BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeeiIEHHAasi W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBosonuu (CTD) u €€ 0OCHOBHBIE TOJIOKEHUS.

MuxkpoaBosonus. [lomymnsiius kak eAMHUIA BUAA U SBOJTIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupoje. MyTalMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HampaBisiomMil ¢gakrop 3Bomaouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U UAUOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYECKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxeHne OT HeCHeUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

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



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHHe», «EcTecTBeHHBII 0TOOP», «MHOrooOpasue COpToB paCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrtannoHHas

U3MEHUYHUBOCTBY, «Apomopdo3b», «Ununoamantanum», «OOmas aereHepanus,
«/IBmkymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIpPABICHUSI 3BOJIOLUN», OObEMHAsT MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapaTsl «PazButue Hacekomoro», «Pazsurue narymkm,
MuKponpenapar «/Ipozoduia» (Hopma, MmyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

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

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

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHHM XW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPAOBHUKCKHH, CHITYPUHUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIN,
AHTPOMOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE TaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHKE TPYIIT AKUBBIX OPTaHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BoolHH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeToasl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pazymHbId. Haxonku MCKOmaembIX OCTaTKOB, BpEMS CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HH, OPYIU.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPOMNEOUHAs
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  IMPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwmuiep, I'. FOpu, 4.
JapBuH.

Tabmuupel 1 cxembl: «BosnukHoBenne ConaHEeUHON cHUCTeMbl», «Pa3BuTihe
opraHuuyeckoro wmupa», «PacturenpHas wierka», <OKuUBOTHas  KIETKay,
«IIpokapuotnueckast kietka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKHMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHenmme moan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuia, ckpebna), TreoXpoHoJoruueckas TaOnuma, Kouiekiuusa «Dopmbl
COXPAHHOCTU MUCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue UCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WJIH KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaKk HayKa. 3a7a4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOrMYECKUX
UCCJIEI0OBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpoOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOreHHbIE. JIeMCTBUE HKOIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHu3MOB K  JIEUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopbl. Bunbl OHOTHYECKUX B3aUMOJCHCTBHM: KOHKYPEHIINS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aUMOJCHCTBHI [Js1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJISILMUA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTh, IPHUPOCT,
MUrpanus. JJMmHaMyuKa YHCIEHHOCTH MOIYJISIUU U €€ PEryJIsaius.

JlemoncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emuny, «Cpenbl 0OMTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30puu-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadOThI:

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

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padbota Ne 2. «IloncyéT NI0THOCTH MOMYJSUUNA pa3HbIX BUOB
pacTeHu».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (muimeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (3kocucreMbl). [lonstne 00 »KocucTemMe U
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBHI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [IuieBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbI: OHoMacca, MPOAYKIHUsA. IKOJOTMYECKUE MNUPAMUIbIL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W oOOpaTHasi CBsA3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6abHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiunBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBay, «llenmu nuTanusy, «IKoJIOTHUECKAs TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHBIE BO3ACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPSI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistomas ounochepon,
«®Daktopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyropopot a3ora B mpupoze».

O6opynoBanue: Mojaenb-anmukanus «Tunudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble co00IIeCTBaY, KoJUieKuun «buoiienos», «Bpenurenn BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKLIIUHA PACTEHUIN U dKUBOTHBIX,
MpPUHAJJICKAIIUE K PA3HBIM SKOJIOTMUECKUM I'pyIinaM oJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJOB pAcCTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBiauBaKTCs TpeOOBaHUSA K pPE3yJIbTaTaMm
OCBOGHMsA  OOyyarolmMMHUCA TpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIICJICHBI CIICAYIONINE COCTABJISIONINE. OCO3HAHHME OOYJArONUMUCS POCCUUCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
W CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTUA BHYTPECHHEH TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpa’XaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOLIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YWIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHHIE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3HIIMI0 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COITMAJILHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWMOJOTHM, TOHMMAaHWS 3HAYCHHS OHOJIOTMM B IIO3HAHWM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTEINISIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuueckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJHTYPbI 3I0POBbS H
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE 1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

HMHTEpEC K pa3Iu4HbIM cepaM MpoPecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXHBIX TMOCJIEACTBUM s
OKPYKaIOUIEH CPEeIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHHMSI
M YMEHHMS TpHU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  TMpaBWI  TOBEACHUS B TPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



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

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIIBHOM, KOMMYHHUKAaTHBHOW W COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN JEATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHS €€ poJik B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIUJIEHUS, CO3[JaHUU LIEJIOCTHOTO
NpeACTaBICHUsT 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIAHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  MPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BbIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEIX
NOBBIUICHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTU oOydaromuxcs, GopMupyeMoi
IIPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYHIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHHSI SIBICHUIM OKPYKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus: mpoOJyieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTM HAYYHOM JAEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNe, HAOII0IEHUEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX ), YHUBEPCATbHBIE
yuyeOHble JeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHUBHBIE),
obecneunBaomye GopMupoBaHrue GyHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYarolMxcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHYECKHUE 3HAHNS U YHUBEPCAIBHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
NeCTBUSIMM:

1) 6a30oBble JIOrHYecKHe AeHCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCu(pUKaUi, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOABI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3y4yaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUYHMI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsS MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

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

KOOPAMHHUPOBATH U BBIMOIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOUCKY METOAO0B PEICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUJIBI JACSATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NESTEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISATh [IPUUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEW, MpeJiaraTb OPUTMHAIbHbBIE MOAXOAblI U PEIICHHUs,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTEe Y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTepaTrype, OHOJOTHYECKUX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



(bopMyIMpPOBATh 3aMPOCHl U TMPUMEHSTH PA3TMYHBIE METOJbI MPU TOUCKE H
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOTO MCIOJIL30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
ounosiornyeckoi nHGopMauu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckod HWHPOpMANMEH: TMPUMEHATh XHUMHYECKHe, (Qusnueckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABaHUS W 3alUTBl  WHMOpPMAaINH,
MH(OPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBJafeHne yHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMM /I€/iCTBUSIMU:

1) o0menmne:

OCYHIECTBJISATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIHLHO BBITIOJIHEHHUS MpeaiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN APYrUX YYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWS, IMOHMMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHNH YIeOHOM 3aa4u;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJUJIEKTUBA;

NPUHUMATh 1€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULHH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JECHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buonoruspy
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO r0JIaM 00yUYEHUSI.

[TpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHMPOBO33PEHHUs, O BKIAJE POCCHUMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
YKU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE YHEPTHH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsi >KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. M. BaBunioa), onpenensiTe rpaHulibl KX
NPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus W IMPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUYKEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI YHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJILHOTO Pa3BUTHS  OpTraHHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JI0JIeH, COOI0/IEHHS HOPM IPaMOTHOTO MOBEICHUS B OKpYKaroen
NPUPOTHONW cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUEe, CIICTUICHHOS HACJIeIOBaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIEeIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOpHBIE M MPAKTUYECKUE padOThl, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OICHWBATh M HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAILIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6uMoIoruYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUN O MECTE W PO OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTUU, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKa JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKIX TEPMUHOB M MTOHSATHI: BU/I,
MOMYJAIKA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, JKOJOTUYECKHE (aKTOPHI,
HPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IeNMu MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, ouocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJOTUH: HAOIIOICHHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPU U 3aKOHOB, YMEHHUE JENATh BbIBObBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpPOTAa BEILECTB U OMOTCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOIIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eJplo obOecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILKX JI0/IeH, COOIIOIEHUS] HOPM IPAMOTHOTO MOBEJEHUS B OKPY KaroIei
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0IO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHE 3a/layd, COCTABJISATh CXEMBbI
NepeHoca BEIEeCTB U SHEPTUU B HIKOCUCTEMaX (LIeTIH MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUBATb M HWHTEPHPETHPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarTpuBaThb  TIJ0OaldbHBIE  SKOJOTHMYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIC IHUCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audpoBbie)
Ne /it P Konrtpoabnbie | Ilpakruueckue bp
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus kak Hayka 2 0 0.5 bubamorexa LOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
2 X 1 1 0
MBI CHCTCMBT M HX OpranHsatid https://m.edsoo.ru/7f41c292
3 XUMHYECKUI COCTaB U CTPOCHUE KIIETKU 8 0 0,5 bubamorexa LOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
4 XK 0 1
HSHEACATCIILHOCTD KICTIH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXKEHME U MHIUBUAYAIbHOE Pa3BUTHE 5 0 | bubmuoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M N3MEHUYMBOCTD 2 1 | bu6anoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
8 PesepBHoe Bpe 1 0 0
PBHOE BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4




11 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audposbie)
Ne /i P Kontpoabnbie | IpakTuueckue bp
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 DBOIIOIMOHHAS ONOIOT U 9 1 1 nommorexa IO
https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHHME U pa3BUTHE KU3HU HA 9 1 05 bubmuoreka [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
3 Opraau3Mbl 1 OKpysKarolias cpeaa 5 0 1
P py tast cpea https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
4 Coo0 9 0 0
000111eCTBa U HKOJOTUYECKHUE CUCTEMBI hitps://m.cdsoo.ru/Ti41ccT4
b K
5 PesepBHOe Bpemst 2 1 0 nommorexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 )5

[TPO'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugpossIe
Tema ypoka KonTpoabubie | IIpakTnyeckue p
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npuposl. [Ipaktuyeckas pabora
bu6 OK
2 No 1 «Mcnonb3oBaHuEe pa3IMUHBIX 1 0 0.5 nosmorexa [
https://m.edso00.ru/863e6122
METO/IOB IPU U3YYEHUHU
OMOJOTHYECKIX 00BEKTOBY
3 buonorundyeckue CUCTEMBI, | | 0 bu6anoreka LIOK
MPOIIECCHI U MX U3YYECHHE https://m.edsoo.ru/863e6564
4 XuUMHUYeCcKUM cocTaB KieTku. Boga | 0 0 bu6anoreka LIOK
Y1 MUHEPAJIbHBIE COIN https://m.edsoo.ru/863e674¢
b K
5 benku. CoctaB u cTpoeHne 6eJIKOB 1 0 0 nommorexa O
https://m.edsoo0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0 0.5 bubnuoteka [JOK

KaTaJTUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTajasbl)»

https://m.edsoo0.ru/863e6b72




bu6nmmoreka [IOK

«Habmronenre MuUTO3a B KIIETKax
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpOIIpenapaTax»

! Yraepotet. Jr 0 https://m.edsoo.ru/863e6870
bubnunoreka LIOK
8 Hyxreunoseie knciiorst. AT® 0 https://m.edsoo.ru/863e6d5c
9 Hcropus u meToas! u3ydyeHus 0 Bu6mmoteka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenoctHas xvuBas 0
cucreMa
CrpoeHnue 3ykapuoTU4eCKOn
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHICAHUE»
bubmnoreka IIOK
12 OOMeH BeleCTB MK META00IN3M 0 hitps://m.cdsoo.rw/863¢ 766
bu6nunorexa LIOK
13 dotocres. XemocHrres 0 https://m.edsoo.ru/863e7c98
. bubmuoreka [{OK
14 DHepretiieckuii 00men 0 https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jenenue kneTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubnmnoreka [JOK

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




16 buocunTe3 Oenka. Peakmst 0 bubmuorexa [IOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [IOK
1 T —
7 pasCIIA — OuOCHHTES beka 0 https://m.edsoo.ru/863e796e
18 Hexierounsie popmMbI )KU3HU — 0 bubnmnoreka HOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmuoreka [{OK
19 @opMBI PA3MHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meitos 0 bubmuoreka [IOK
https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII00TBOPEHHUE.
)1 JlaGopaTtopHnast pabota Ne 4 0.5 bubnnorexa [JOK
«M3yueHne CTpOeHHS MOJTOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NuauBHuayanbHOE pa3BUTHE 0 bu6nmorexa LIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HACJIEJICTBEHHOCTH U 0 bubmmorexa [TOK
8 https://m.eds00.ru/863e86£2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpHTHOE 0 Bubmmorexa [IOK
P ' piA https://m.edsoo.ru/863e8878
CKpELIUBaHUE
UTHOPUIHOE CKpEIINBaHHUE.
A i e but6mmoreka [IOK
25 3aKOH HE3aBUCUMOTO 0

HACJICAOBaHUA [TPU3HAKOB

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




CueruieHHOE HacJeI0BaHue
npu3HakoB. JlabopaTtopHas pabota
Ne 5 «M3yuenue pe3ysbTaToB

but6mmoreka [IOK

26 0.5
MOHOTHOPHUIHOTO U JTUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpENapaTax»

7 I'eneruka nosa. Hacnenopanue 0 bubnuoreka [IOK
[IPU3HAKOB, CLEIUIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
HzmenunBocTh. Henacneacreennas
M3MEHYMBOCTb. JlJabopaTopHas

abota Ne 6. 3yuenue
28 fqouHQ)HKauHOHZ({)ﬁ 0.5 bubmmorexa [IOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psifa U
BAPUALMOHHON KPUBON»
Hacnencrsennas n3MeHYHBOCTE.

79 JlaGopaTtopHnast pabota No 7. 0.5 bubnuotexa [JOK
«AHanu3 MyTanuil y 1po30Qpuiisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpenaparax»

but6mmorexa [IOK

30 Tenerika venosexa 0 https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O00061IeHHE 11O

31 TeMe «HacaencTBeHHOCTh U 0
U3MEHYMBOCTH OPTaHU3MOBY»

but6mmorekxa [IOK

32 Cenekuus kak Hayka i mpoliece 0 https:/m.edso0.ru/863¢9214
buorexHonorus Kak orpacib BuGmiorexa LIOK

33 MIPOU3BOJICTBA 0

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




34 MeToapl U JOCTHIKEHUSI CEASKIIUHI | bubmuorexa [IOK
pPacTEeHUN U KUBOTHBIX https://m.edso0o.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KIIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
Ne aTa mudpoBLIe
Tema ypoka Kontpoabnbie | IlpakTuueckue A p
n/n Bcero u3ydyeHnusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
b K
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 0 0 nbmmorexa [0
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHUR | 0 0 bubmmoreka [JOK
00 3BOJIIOLUU https://m.eds00.1ru/863e¢9570
b K
3 MuUKpO3BOTIOLMS 1 0 0 nbmmorexa [0
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IUHHIIA BUJIA U DBOJIIOIUH.
4 J'II;60 I;To HI;.}I abota JI\JI'O 1 1 0 0.5 bubmmorexa [OK
patoprai p B ' https://m.edso0.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBIOKy1IME CUITBI (RJIEMEHTapHbIE | 0 0 bubmuorexa [IOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
6 E i 0TO 1 0 0
CTECTBEHHBII OTOOP M ero popubI https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 0 0.5 bubmuoreka [JOK

paborta Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma 1
€€ OTHOCHUTEIBHOTO XapaKTepay

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




Hanpasnenus u mytu

bu6nmoreka [IOK

SKA3HU Ha 3eMIIe)

8 MaKpO3BOJIIOLNU 0 https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BosIOLNN 0
10 WcTopus xu3Hu Ha 3emiie U 0
METO/]Ibl €€ N3YUECHHUS
1 I'unoressl MPOUCXOKIACHUS KUZHH 0 bubmunoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5ab
12 PazuTue xu3Hu Ha 3emMJie 1o spam 0 bubmuoreka [{OK
U TIepuoJam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnnoreka [JOK
«M3ydyeHne HCKOIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUIEKIIHSX»
14 CoBpeMeHHas cuctema 0 bubnnorexa [JOK
OpPraHU4YECKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YETIOBEKA 0 bubnuoreka [IOK
(anTpoOTIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (pakTopsl) 0 bu6muoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOIIOIIH 0
YeJI0BeKa
13 YenoBeueckue pacsl U IPUPOHBIE 0 bubmuorexa [IOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O60061IeHNE TTO
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE 0




20 DKOJIOTHs KaK HayKa 0
)1 Cpenpl 00uTaHUS U DKOJIOTHICCKHE 0 bubnunoreka LIOK
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopuas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
. bubnuorexa [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bub K
23 buotnueckue GpakTopsl 0 uommorexa 110
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktudeckast padbora
24 Ne 2 «IToacuéTt mIoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
)5 Coob1iecTBa OpraHu3MOB — 0 bubnnorexa [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTenn
7 9KOCUCTEMBI. DKOJIOTHUECKHE 0 bu6muoreka [IOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOTr€HHBIE 3KOCUCTEMBI




30 buocdepa — rnobanpHas | 0 bu6muoreka [IOK
JKOCHUCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | 0 bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenosedecTBO B Onocdepe 3emin 1 0
PesepBHeIit ypok. O6001ICHNE
133 teMbl «Coo01ecTBa u | 0 bubnunorexka LIOK
DKOJIOTUYECKHUE CUCTEMBI» https://m.edsoo.ru/863ebale
34 CocyuiecTBOBaHUE IPUPOJIBI U | 0
YeJI0BEUECTBA
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPO'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopmMupoBaHHOCTh 3HAHUH O MECTE W POJH OMOJIOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU
COBPEMCHHOM €CTECTBEHHO-HAYYHOH KApTHUHBI MHpa W HAYYHOTO
MHUPOBO33PEHUS; O BKJIAJE POCCHICKMX M 3apyOC)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHH; (YHKIMOHATIHHOH TPAMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OHOJIOTHYECKUX TEPMHHOB U
HOHATHUI: )KU3HB, KJIETKA, OPraHUu3M; MeTa0o13M (0OMEH BEILECTB U
IpPEBpALEHUE SHEPruu), roMeocTa3 (caMOperyssuus), ypoBHEBas
OpraHMu3aIus KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (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 MHOroo0pazus H
INPOUCXOXKACHUS  KyIbTypHbIX  pactenuid H.M.  Basuiosa),

OMpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KMUBBIM CUCTCMaM

YMeHne BiaAeTh METOJlaMU HAyYHOTO TIO3HAHUS B OHOJOTUU
(HaOro/IeHre W OTNMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
OpraHu3aisi ¢ TMPOBEJECHUE OUOIIOTUYECKOTO OSKCIIEPUMEHTA,
BBIIBUKEHUE  THUIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXAY
HCCIIeTyeMbIMU BEJIMYUHAMH, OOBSICHEHHUE MOJTy4YEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAy4YHbIX IOHATHM, TEOpUH H
3aKOHOB; YMEHHUE [elaTh BbIBOJAbI HA OCHOBAHUHU IOJYYEHHBIX

pE3yJIBTaTOB)

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATh CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT, OIHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTHM TPOIECCOB OOMEHAa BEMIECTB U
MIPEBPAICHHUS] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOTO U

9HEPTCTUUCCKOTO O6M€Ha, XCMOCHHTCE3Aa, MHUTO3a, Meﬁo3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHAUBUAYAJIBHOTO  PA3BUTHUA

opranusma (OHTOTE€HE3)

YMeHre TpPUMEHATh TOJYYeHHbIE 3HAHUS i1 OOBsSCHEHUSA
OMOJIOTUYECKUX MPOLIECCOB U SBJICHUM, JIJISI HPUHSTHUS PAKTUYECKUX
pelieHuii B TOBCEJAHEBHOM JKM3HM B ILeNsiX olecredyeHus
0€30MacCHOCTH CBOETO 370POBbSl U 3/10POBbS OKPYXAIOIIMX JIIOACH,
COOJIIOIGHUST HOPM TPAaMOTHOTO TIOBEACHUS B  OKpYyXKarouiei
MPUPOJHON Cpene; MOHUMaHHE HEOOXOAMMOCTH HCIOJIb30BaHUS
JOCTHKEHUI COBPEMEHHOM OHOJOrMM U OUOTEXHOJOTHH Ui

paHOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

VYmMmenue pe€miaTs 3JIEMEHTAPHBIC I'CHETUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIUBAHUC, CHCIVICHHOC HACJICA0OBAHNEC,; COCTABIIATDH
CXEMbI MOHOFI/I6pI/IIlHOFO CKpClIIrMBaHUA JJIA MNpeaAcCKasaHus

HACJICJOBaHUs ITIPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1a0OpaTOpHblE W MPAaKTUYECKUE padoThl,
coOmonaTh mpaBwia npu padore ¢ y4eOHBIM W JaOOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKH OLIEHUBATh U HHTEPIIPETUPOBATh HH(POPMALIHIO
OMOJIOTUYECKOTO  COAEp)KaHUS, BKJIIOYAIONIYI0 IICEBJIOHAYUYHBIE
3HAaHUS M3 pa3lnuyHbIX UCTOYHUKOB (CMMU, HayuyHO-momyispHble
MaTepuaibl); dTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBaHUM B

OMOJIOTHH, MEIHUIINHE, OMOTEXHOIOTHUU

10

YMeHue co3aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U YCTHBIE COOOIIEHMS,
0000mas  OMOJOrMYecKyr0  HMH(pOpMaLMIO M3 HECKOJIbKHX
UCTOYHHUKOB, TPaMOTHO UCIIOJNb30BaTh TMOHATHHMHBIM  ammapar

OnoIoruu

11 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o001ero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTUU B CHCTEME
HAyyHOTO 3HAaHMsS €CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON ECTECTBEHHO-HAyYHOM KAPTHUHBI MHUPAa W HAy4YHOTO

MHUPOBO33PEHHUS; O BKJIAJE POCCHUICKMX M 3apyOeKHBIX YUEHBIX-




OUOJIOTOB B pa3BUTHE OMOJIOTWH; (YHKIMOHAIHLHOH TI'PaAaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJACpKaHWE OUOJIOTHYECKUX TEPMUHOB W
MOHSITHIA: BHI, TIOMYJISALUS, TCHO(OH I, YBOJIOLHUS, ABMKYIIIHE CHITBI
(dakTopsr) IBOJTIOIINH, MPUCTIOCOOICHHOCTD OpPTaHU3MOB,
BUJ000pa3oBaHue,  JKOJOru4Yeckue  (akTopbl,  SKOCUCTEMA,
MOPOJYIEHThI,  KOHCYMEHTBHI,  PEIYICHTHI, I[EeNU  IUTAHHS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, obrnochepa

YMmenue usznaratb OMOJIOTHUECKUE TEOPHH (IBOJIIOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs  HBOJIIOLMH), 3aKOHBl H
3aKOHOMEpPHOCTH (3apojsiuieBoro cxoacrsa K.M. bapa, yepenoBanus
IJIAaBHBIX HarpasiieHud u nyrer ssomonuu A.H. Cesepuosa, yueHus
o Owuochepe B.M. BepHaackoro), ompenensTb TpaHUIBl HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BiaAeTh METOJaMU HAYYHOTO TIO3HAHUS B OHOJOTUH
(Habmro/ieHNe W OINMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SBJICHHIA;
opraHu3aisi W TPOBEICHHE OHOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISBICHUE  3aBUCUMOCTH  MEXAY
UCCIIeTyeMbIMU BEJIIMYUHAMHU, 00BSICHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, MCIHOJIB30BAHHBIX HAYYHBIX IIOHATHM, TEOpUH H
3aKOHOB; YMEHHUE [elaTh BbIBOJAbl HAa OCHOBAHUHU IOJIYYEHHBIX

pe3yJbTaTOB)

YMeHue BBIJICNIATD CYILIECTBEHHBIE MIPU3HAKU CTPOCHUSA
Ouonornueckux OOBEKTOB: BHUIOB, TMOMYJSAIUM, MPOIYIIEHTOB,
KOHCYMEHTOB,  PEIyIEHTOB, OWOTE€OIIEHO30B W  JIKOCHUCTEM;
0COOECHHOCTH MPOLECCOB HaclIeICTBEHHOMI N3MEHUYNBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHUA000pa3oBaHUs, MPUCTOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUSI IKOJOTHUECKUX (DAaKTOPOB HA OPTaHHU3MBI,
MEepEeHoca BEIIECTB W  IOTOKA SHEPrUM B JKOCHCTEMAX,
AHTPOINIOT€HHBIX HM3MEHEHHW B JKOCHCTEMAx CBOEH MECTHOCTH,

KpYTroBOpOTa BCIICCTB U OMOTr€OXUMHYCCKHIX OUKJIOB B 61/100(1)epe

YMeHHe TNpUMEHSATh TIOJNYYeHHBIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLIECCOB U SABICHUM, ISl IPUHATHUS MPAKTUUYECKUX
pelieHnii B TOBCEAHEBHOM JKM3HM B IEIIX oOecredeHus
0€301acHOCTH CBOETO 370POBBSI M 3I0POBBSI OKPY)KAIOIMINX JIFOJIEH,
COONIOAEHUSI HOPM TPaMOTHOTO TIOBEJICHHS B OKpY)KaIOIIEH

HpHpOI[HOﬁ cpeac; IMOHMMaHUC HCO6XO,Z[I/IMOCTI/I HUCIIOJIB30BaHUA




JOCTM)KEHUI  COBpEMEHHOW  OWOoNorMM  AJs  PalMOHAIBHOTO

IIPUPO/IONOJIB30BaHUS

YMeHue pemaTh 3JeMeHTapHbIe OMOJIOTHYECKUE 3aauH, COCTABIIATh

CXEMBI IIEpEHOCA BELIECTB U DHEPIHH B SKOCUCTEMAX (LI€TIN TUTAHUS)

YMeHue BBIIONHATH J1a0OpaTopHble M MPAKTUYECKHE PaboTHl,
cobmonaTh mpaBwia npu padore ¢ y4yeOHBIM U JaOOpPaTOPHBIM

obopyIoBaHuEM

YMeHue KpUTHIECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(HOPMAITHIO
OMOJIOTMYECKOr0  COAEpKAHMSI, BKJIIOYAIONIYIO IICEBIOHAYYHbIE
3HaHUSA W3 pa3nuuHbiX UcTOyHUKOB (CMU, HayuHO-mOMyNsipHBIE
MaTepHalibl); paCCMaTPUBATH II100ATBHBIE SKOJIOTUYECKHUE TTPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO

10

YMmenne co3gaBath COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUS,
0000mass  Ouojoruueckyro  uMHpOpMaNMIO M3 HECKOJBKHX
HMCTOYHUKOB, TIPaMOTHO HCIIOJIb30BaTh IOHATHUHHBIA — ammapar

ounoJiornu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buosnorns xak HayKa

1.1

buonorust — Hayka o »xuBoM mnpupoxae. Ponabp Ouosnorun B (popmupoBaHUN

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

MeTopl O3HAHUSA KUBOM MPHUPOABI (HAOIIOEHHE, SKCIIEPUMEHT, OIMKCaHUE,
u3MepeHue, Kiaccudukalus, MOJCIUPOBAHHE, CTaTUCTHYECKas oO0paboTka

JTAHHBIX )

JKuBnle cuCTEeMBI B UX opranu3sanus

2.1

JKuBble cucrembl (OHMOCUCTEMBI) KaK IpeaMeT usydeHus: ouonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

2.2

ypOBHI/I OpraHu3anuu OHocHcTeM: MOJ'IeKy.]'ISIpHO-FCHCTH‘ICCKHﬁ, KHGTOHHLIﬁ,

OpraHNU3MEHHBIH, MOMYIISLIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMHUYECKUH COCTaB KIJICTKH. XHWMHUYECKHE DIJIEMCHTEHI: MaKpO3JICMCHTBI,
MHKPOIJICMCHTEI. 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€nKkoB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenuMmble W 3aMEHUMBIE AMHUHOKHMCIIOTBL. AMHWHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOIM MOJIEKYJIbI (IEPBUYHASL, BTOPUYHASL, TPETUYHAS U
YeTBEPTUYHAsA CTPYKTypa). XMMHUYEeCKHe cBoiicTBa OenkoB. buonormueckue
¢GyHKIIUN OEIKOB.

®depMeHTH — OMosornyeckre karaauzaropbl. CTpoeHne pepMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpatHas crneuupuuHoctb. Kodepmentsl. Buramunbsl. OTinuus

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

33

YrneBoabl: MOHOCaXapu sl (TJII0K03a, pubo3a U 1e30KCupr003a), AUcaxapHIbl
(caxapoza, JlakTO3a) M HOJUcCaxapuabl (Kpaxmal, IJIMKOTEH, LEJUII0JI03a).
buonoruueckue GyHKIIUU yrII€BOOB.

Jiunuasl:  TpUTAMLEpHIBl,  cTepounbl, (ochomunuasl. ['uapodunbHO-
rusipooOHbIe cBolcTBa. buonormueckue QyHkuuu aunuaoB. CpaBHeHHE

Yrj€BOJ0B, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DOHEPTHUU
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Hyxneunnoseie kucinorel: JHK wu PHK. Hykneotuasr — MoHOMEpBI
HYKIIEMHOBBIX KUcH0T. Ctpoenue u ¢pynkuuu JIHK. Ctpoenne u pynkmu PHK.
AT®: crpoenue u GyHKITUN

3.5

[utonorust — Hayka o kierke. Kiierounas reopusi. MeToapl n3ydeHust KIETOK

3.6

Knerka xak nenoctHas xwuBas cucrema. OOmye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJiekyiasl JIHK kak reHeTmdeckuii anmapar, cucreMa

cuHTe3a Oelika

3.7

Tunbl KIETOK: 3yKapruoTH4ecKas U pokapuoTrueckas. OCOOEHHOCTH CTPOSHUS
MpoKapuoTHueckor kieTku. Kiterounas crenka Oaktepmii. CTpoeHue
AYKapUOTUUECKOW KJIeTKU. OCHOBHBIE OTJIMUUS PACTUTEIILHOM, >KUBOTHOU U

IpUOHOH KIIETKU

3.8

IToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTE€HKA, TNIMKOKAJIUKC, UX
¢ynkun. [Tnazmarndeckas memOpana, e€ coiicTBa U ¢pyHkuuu. L{uronnasma u
e¢ opranomnpl. OgHOMEMOpaHHBIC OPraHOWBI KJICTKH: HJIOTUIA3MATHYECKast
cerb (OIIC), ammapar ['onbmxu, auzocombl. llomyaBTOHOMHBIE OpraHOWIBI
KJIETKU: MATOXOHJIPUH, TUIACTHBL. [[pOHCX0XKACHNE MUTOXOHIPUN U TIIIACTHU/L.
Bunpl mnactua. HememMOpaHHBIE OpraHOHIIBI KJIETKH: PUOOCOMBI, KICTOYHBIN

LHCHTP, pCCHUYKH, KT'YTUKH. (DYHKI_II/II/I OpraHoua0B KJICTKH. Bxrouenus

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 MeTaboau3M. AcCUMIIIALUS (TUIACTUYECKUIT 0OMEH) U
JUCCUMUIIALIUS (9HEpreTHYecKuii OOMeH) — JIBe CTOPOHBI €IUHOrO Ipolecca
meTabonau3ma. Tunsl oOMeHa BellecTB: aBTOTPOo(dHbIN U rerepoTpodHsIil. Pomib

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

dotocuntes. CBeroBas u TeMHOBas (a3bl poTocunTesa. Peakiuu ¢porocunTesa.
D¢ dexTuBHOCTH HOoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a IS )KU3HU Ha 3emile.
Brnusaue ycnmoBui cpenbl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIMICHUS] €r0
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3eMIie

4.3

DHepreTudyeckuii oOMeH B KJeTKe. PaciieruieHue BelecTB, BbIACIECHUE U
aKKyMyJIMPDOBaHUE DHEPTHMH B KIETKE. Tambl SHEPTeTHUUYECKOro OOMEHa.
['muxonu3. bpoxkenue u ero Buabl. KHCIOpOIHOE OKHUCIICHHE, WIH KIETOYHOE

nbixaHue. PPEeKTUBHOCTh YHEPreTHIECKOT0 0OMeHa




4.4

Peakumu wmarpuunoro cunrte3a. [enermueckas wuHpopmanus u JIHK.
Peanuzanus renernueckoil nHopmanu B KieTke. [ eHeTHUecKuit Koa U ero
cBoricTBa. Tpanckpurnmus — MaTpuanbiii cuHTe3 PHK. Tpancisius — Ouocunres

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

4.5

Hexknerounsie hopmbl ku3HU — BUpPYCHl. McTopust oTkpeitus BupycoB (J.H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIbHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuil, KMUBOTHBIX U YEIOBEKA, BBHI3BIBACMEBIC
BUpycamu. Bupyc ummynonedpunmra yenoseka (BUY) — Bozoyaurens CITN /a.

[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA

PasmHoxenune n HHAUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KrneTouHslii mWKI, WM XKU3HEHHBIM IHMKNT Kiaetku. WMuTepdaza um mMuTo3.
[Tpoueccel, mpoTtekatonue B uHTepdasze. Permnukanus — peakuuss MAaTpUIHOTO
cunte3a JIHK. Ctpoenue xpoMocoM. XpOMOCOMHBIN HabOp — KapUOTHIL
JIMTUIONAHBIE WM TaIJIOMTHBIA  XPOMOCOMHBIE  HAOOpHL.  XPOMATHJIBI.
[{uToSIOrMYecKre OCHOBBI PAa3MHOXKEHHS M HWHIMBUAYAJIbHOTO PAa3BUTHUSA
OpraHU3MOB.

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

Pa3HBIX CTAAUAX MUTO3A. buonornyeckuii CMBICII MATO3a

5.2

®opmbl pa3sMHOKEHHS OPraHU3MOB: Oecriojioe M mosoBoe. Buapl Gecnosoro
Pa3MHOXCHHUS: JCJICHUE HAJIBOE, MOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BEreTaTHBHOE pPa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTaHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIINN

53

[TonoBoe pa3sMHOXKEHHE, €r0 OTIAMYUS OT OECIOI0r0.
Meito3. Cramum wmeiiosa. IIponeccel, mpoucxopsimue Ha CTagusx MeHosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonornuecknii cmbicn u

3HaYeHNEe MeNo3a
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["ameTorenes — mporecc 00pa30BaHUs MMOJIOBBIX KIETOK Y )KUBOTHBIX. [1010BBIE
JKCJIE3bI: CCMCHHUKHU U SIUMYHUKU. O6p330BaHI/Ie " pa3sBUTHUC IMOJIOBBIX KJIETOK —
ramer (crepMaTo30U/I, sIIIeKIIeTKa) — cliepMaToreHes u oorenes. OcobeHHocTn

CTPOCHUA SIAIEKIETOK U CIIEpMaTO30U0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHANBHOE  Pa3BUTHE
(sMOpuorenes). Dtarbl SMOPUOHATIBHOTO PAa3BUTHSI y TTO3BOHOYHBIX )KUBOTHBIX:
npobieHue, racTpyssius, opranoreHes. [loctamOpuonansHoe pazButue. THITBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOe, HenmpsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE

ypOZCTBa.




Poct u pasButrue pacreHuil. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOCHHE

CCMCHHU, CTalUN PASBUTHUA

HaCJIGIICTBeHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

IIpeamer u 3agauu renetuku. Micropus pa3BuTHs FeHETUKH. BKI1ax pocCUICKUX
U 3apyOEeKHbIX YUYEHBIX B pa3BUTHE TIE€HETUKU. MeToJbl T'€HETUKH
(ruOpHuI0IOTHYECKUH,  IUTOI€HETHUYECKUH, MOJIEKYJIAPHO-T€HEeTHUECKUil).
OcHOBHBIE TEHETUYECKHE MOHATHUSA. [ eHeTUUEeCKask CHMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HACJIEOBAHUS MPH3HAKOB, yCTaHOBIIeHHBbIE ['. MeHnuaenem.
MonoruOpumHoe CKpenuBaHue. 3aKOH €IMHOOOpa3usi TUOPHUIOB IEPBOTO
nokosieHusi. [lpaBwiio noMuHHMpOBaHMs. 3aKOH paCIIEIJICHUS MPU3HAKOB.
['unore3a uncToThl rameT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JuruOpunHoe cKkpemMBanyie. 3aKOH HE3aBUCUMOTO HACJIEOBAHMS MTPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPEUIUBAHUS. AHAIH3UPYIONICE
CKpelmmBaHue. VICIoNb30BaHWE  AHAIM3HPYIOMIETO  CKPEUIMBAHUS U

OIIPCACIICHUSA I'CHOTHUIIA ocobu

6.3

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

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

MMPU3HAKOB, CHICIIJICHHLIX C I1OJIOM

6.4

N3menunBOCTh. BUIBI M3MEHUMBOCTH: HEHACJICACTBEHHAS U HACIEACTBEHHAs.
Porp cpeapl B HEHACIEACTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA
MOJM(PUKAITMOHHON W3MEHYMBOCTU. BapualMoHHBIM psin U BapUalMOHHAS
kpuBas. Hopma peakumu mnpusHaka. KoinyecTBEHHbIE M KayeCTBEHHBIC

IMMPU3HAKU U UX HOPpMaA pCaKIUu. CsoiicTBa MOI[I/I(I)I/IKaI_II/IOHHOI\/'I HU3MCHYHUBOCTHU

6.5

HacnencrBeHHas, WM TEHOTHIMYECKAs, H3MEHUYMBOCTL. KomMOMHaATHUBHAS
M3MEHYMBOCTh. Meio3 U TMOJOBOM Mpolecc — OCHOBa KOMOWMHATHBHOM
W3MEHYUBOCTH. MyTallMOHHas W3MEH4YMBOCTh. Kiaccudukamums wmyTammii:
TE€HHbIE XpPOMOCOMHBIE, T€HOMHBIE. HacToTa M MPUUMHBI MyTalluid. MyTareHHble
(dakTophl. 3aKOH TOMOJIOTUYECKHX DSJIOB B HACIECICTBEHHOW H3MEHUYHWBOCTHU

H.N. BaBunosa

6.6

I'eneruka uenmoBeka. Kapumorunm denoBeka. OCHOBHBIE METOJbI TE€HETHKHU
YyeJnoBeKa: TE€HEAIOTMYECKUH, OJIM3HEIIOBBIA, LUTOT€HETUYECKUH,

OMOXMMHUYECKUH, MOJIEKyJIApHO-TeHeTHuueckuil. CoBpeMeHHOe oOmpeaeeHHe




TCHOTHUIIA: TIOJTHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHCJIC C
nomoinbto [II[P-ananu3a. HacnencrtBennbie 3a00jieBaHUs 4Y€IOBEKA: T'€HHBIC
001e3HH, 00JIE3HU C HACIEACTBEHHOHN MPEpacoyioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMaTH4ecKre U TeHepaTUBHbIE MyTalnuu. [IpuHIUNBI 310pOBOTO
06pa3a KHU3HHU, AUArHOCTUKU, HpO(bI/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHYCCKHX
Oone3Hel. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIMHCKOW TEHETHKU B TMPEAOTBPAILCHUU U JICUEHUU TEHETHUYECKUX

3a00JIeBaHNH YeIOBEKa

CCJ’ICKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak Hayka W Tpolecc. 3apoKICHHE CEeNEKIMH U JOMECTHKAIUS.
Yyenue H.M. BaBuioBa o0 1ieHTpax MNPOUCXOXKIACHUS MU MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbsl mpoucx 0k IeHHs JOMAIIHUX KUBOTHBIX. CopT,

10po/ia, ITaMM

7.2

CoBpeMeHHBIE METOABI CeleKIUA. MacCOBBIH M MHIWBHIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUi M KUBOTHBIX. OneHka 3KkcTepbepa. bimskopoacTBeHHOE
cKpelBaHue — UHOpuauHr. Yucras nuHus. CKpelMBaHUE YUCTBIX JIMHUM.
['eTepo3uc, unu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otpnanénnas ruOpummsanuss W e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 H
IIOJIy4EHHUE IOJMILUIOUAOB. JIOCTMKEHUS CENIEKIMU PACTEHUH, »XKUBOTHBIX WU

MHUKPOOPIraHu3MOB

7.3

buorexHosoruss kak OTpacib TPOU3BOACTBA. ['eHHAs WHXKEHEpHs. OTaImbl
co3mganusi pekomOunantHo JIHK wu Tpancrenneix opranuzmoB. Knetounas
nHxeHepus. KieTouHble KynbTypbl. MMKPOKJIOHANBHOE PpPa3MHOKEHHE
pactenuii. KIIOHHMpOBaHME BBICOKONPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHu3MoOB. DKoJIoTHYeckue W 3tudeckue mnpodinembl. [MO — renermuecku

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

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOIMOHHAS OMOIOTHS

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CBUOETENLCTBA DBOMIONUHU. IlajJeoHTONOTMYECKHE: MOCIEL0BATEIHLHOCTD
TOSIBJICHUSI BUJIOB B IMAJICOHTOJIOTMUECKOW JIETOMMCH, TEPEXOJHBIE (OPMEI.

buoreorpadudeckue: cxoacTBO M paznuuue ¢ayH U ¢GIOp MaTepUKOB H




OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA W pa3Nuuus AMOPHOHOB pPAa3HBIX
BUJOB  IO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMMYECKHE:  TI'OMOJIOTMYHBIE,
AQHAJIOTUYHbIE, pPYAUMEHTapHbIE  OpraHbl, aTraBU3Mbl.  MOoJeKyIsIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX

MeTa0OJMYECKUX MyTel Y BCEX OPTaHU3MOB

1.2

OpomoniionHast  teopusi Y.  JapsBuna. Ilpeanocbuikd  BO3HUKHOBEHHS
JnapBUHM3MA. J[BIKYIME CHIIBI ABOJIIOLMU BHUIOB 1o JlapBuHy (M30BITOUHOE
pa3sMHOXEHHE npu OTPaHUYEHHOCTH  PECYpPCOB, HeonpeaenEHHas

M3MEHYMBOCTh, 00ph0a 3a CYIECTBOBAHUE, ECTECTBEHHBINH OTOOP)

1.3

Cunrernueckass Teopus odBomouuu (CTD) m ocHOBHBIE €€ TOJIOXKCHHS.

MI/IKpOBBOJHOIII/IFI. HOHYJISIIII/ISI KakK €AMHuIa BUaa U 3BOJIFOIIUU

1.4

JBuwxymue cuibl ((akTopbl) 3BOJIOLMU BHUJIOB B IpuUpoje. MyTalMmOHHBII
nporecc U KOMOMHATHBHAsA M3MEHUYMBOCTb. [lomynslinOHHbBIE BOIHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrectBeHHBIN 0TOOp — HanpaBisronwii Gpakrop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3ylbTaT 3BOJIONHMUA. [Ipumepsr
PUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALNY.

Bun u  BugooOpazoBanume. Kpurepuum Buma.  OcHoBHbIE  (OpPMBI

BI/II[OO6pa3OBaHI/I$[Z reorpa(bnquKoe, 3KOJOIrH4Y€CKOC

1.5

MaKpOBBOJ'IIOLII/I}I. cDOpMI:I OBOJJIIOIHNHA (1)I/IJ'IeTI/ILIeCKa}I, AUBEPTCHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs sBoONINN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JloHayuyHble TpEACTaBICHUS O 3apOKICHUM XKU3HM. HaydHble TMIOTE3BI
BO3HUKHOBEHHUS XHM3HM Ha 3emjie: aOuoreHe3 W MaHCIEpMus. XUMHUYecKas
SBOJIIOLMS. OKCIEPUMEHTAIbHOE MOATBEP)KIECHUE XMMHMUYECKON 3BOJIOLUU.
HauanbHble sTansl 6uonorudeckoit spomonunu. I'unoreza PHK-mupa. Ilepsbie

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

22

Pa3Butne xu3Hu Ha 3emuie mo spam u nepuogam. Karapxeill. Apxelickas u
npoTepo3oiickas spel. [lanmeosoiickas spa U €€ mnepuoabl: KeMOpPHUICKHIA,
OPJIOBUKCKHW, CHJIIYPUHUCKUW, JI€BOHCKHUM, KaMEHHOYTOJbHBIMA, MEPMCKHUI.
Me3o30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickass 2pa ®u €€ TnepuoAbl: MaJCOTrCHOBBIM, HEOTCHOBBIN,
AQHTPOIIOICHOBBIM. XapaKTepUCTHUKA KIUMara U TE€OJOTMYECKHUX IIPOLIECCOB.

OCHOBHBIE 3TaIlbl BOTIOLUN PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl




y pacTeHud U KUBOTHBIX. llosiBIeHME, pacuBET U BBIMUPAHUE TPYIII KUBBIX

OpraHu3moB

23

Cucrema OpraHu4Y€CKOro Mupa KaK OTpPaXXCHHUE OBOJTIOIHH. OcCHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

24

OBoronus 4yesoBeka. AHTPOIIONOTHs Kak Hayka. PazButue npeacraBieHUil o
IIPOMCXOXKACHNUU YelloBeKa. MeTolpl u3ydeHus aHrpornoreHesa. Cxoacrsa u
pa3nuyuus YesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBxyuue cuiibl (pakropel) anTponorenesa. HacieacrsenHas MN3MEHUYNBOCTD U
ecTecTBeHHbIN 0TOOp. OOmecTBeHHBIN 00pa3 KU3HHU, W3TOTOBJICHUE OPYAMUN

TpyZa, MBIIIJICHUE, PEUb

2.5

OCHOBHBIE CTaZMM U BETBU JBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeraoBek
ymensiid, Yenoek mnpsamMoxonsaumi, YenoBek HeanaepraibCkuii, YemoBek
pa3yMHblid. Haxokyu McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JIaCTh

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

2.6

Yenoseueckue pacsl. OCHOBHbIE OO0JIbILINE PACKHL: €BpONIECOUIHAS (EBpa3uiicKast),
HErpo-aBCcTpaJioNiHasg  (9KBATOpHalbHAsi),  MOHTOJOMAHAs  (Aa3MATCKO-
amepukaHnckas). UepTbl mpHUCIOCOOJICHHOCTH TPEICTaBUTENICH YeIOBEUECKUX
pac K yclnoBHsAM cyliecTBoBaHusd. EauHCTBO uyenmoBeueckux pac. Kpurtuka

pacusma

OpranusMbl ¥ OKpy»Karolias cpeaa

3.1

DKOJIOTHS KaK HaykKa. 3a/laud M pas3fieibl YKOJIOTHH. MeToabl 9KOJIOTUUECKHUX
ucCleloBaHMi.  Dkosornyeckoe  MupoBo33peHue.  Cpeasl  oOMTaHUS

OpraHru3MoOB: BOJHAsA, HA3CMHO-BO3JyIlIHAsA, IOUBCHHASA, BHYTPUOPraHU3MCHHAA

32

Okonorudeckue ¢akropbl. Krnaccudukamus SKOJIOTHYECKHX  (PAKTOPOB:
abnoTtuyeckre, OMOTHYECKHE U AHTPONOreHHbIe. J[eHCTBHE 3KOJOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

33

AbGunotnyeckue (QakTophl: CBET, TEMIlEpaTypa, BIAXKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenus OpraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (DaKTOpOB.

buonornueckue puTMsl

34

buornueckue ¢akropsl. Buasl OnoTnueckux B3aMMOICHCTBHI: KOHKYpEHIIu,
XHUIIHUYECTBO, MAapa3suTH3M, MYTYyalu3M, KOMMEHCAJIM3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCalIM3M, HeWTpaiu3M. 3HaueHue OHOTHYECKHX

B3aUMOJCHCTBUI JJIsI CYLICCTBOBAHUS OPIraHU3MOB B ITPUPOIHBIX COO6H.[€CTB3X




3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU MOIyJIAInH. OcHoBHBIC IIOKa3aTcCIn
IMOMmyJIsIUU: YHCICHHOCTb, INIOTHOCTB, POXIAAEMOCTb, CMEPTHOCTD, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YU CJICHHOCTHU IOy U e€ peryisaausa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBo opranu3smMoB — OwuorieHo3. CTpyKTypel OHMOIICHO3a: BHJIOBasd,
IPOCTpaHCTBEeHHAsA, Tpoduyeckas (muieBas). Bunsl-momuHantel. CBs3u B

OHOIIEHO3€E

4.2

Okosnoruyeckue cucrembl (3kocucremsl). Ilonstue 00 skocucteme Hu
ouoreoneHo3e. OyHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BeHIECTB U IOTOK DJHEPIMM B
skocucreme. Tpoduueckue (muieBbie) ypoBHU 3KocucTeMsbl. [IuieBble nenu u
cetu. OCHOBHBIE TIOKa3aTeIM OSKOCHCTEMBL:  OHOMacca, IMPOAYKIIHSL.
DKoJIOrHYecKre NMUpaMU/bl: MPOAYKIHUH, YUCICHHOCTH, 6uoMacchl. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CaMOpEryIsiysi, pazsurue. Cykueccus

4.3

[Ipupoanblie 3KxocucTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATpPOIKOCHUCTEMBI. YpboskocucTemsl.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpa3zue kak (akrtop ycroiumBocTH dKocucteM. CoxpaHeHHe

OMONOTHYECKOT0 pa3HO0Opa3us Ha 3emiie

4.4

Yuenne B.M. Bepnanckoro o Oumocdepe. I'paHuIlbl, cOCTaB M CTPYKTypa
ouocdepsl. XKupoe BemectBo U ero Qpynkiuu. OcobenHoctu Ouochepsl Kak
ro6anpHOM 3KocucTeMbl. JlMHaMHueckoe paBHOBecMe W oOpaTHasl CBSI3b B
ouocdepe. KpyroBopoTsl BemIECTB M OMOT€OXUMHUYECKHUE IUKIIBI DJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UYenoBeuecTBo B Onochepe 3emin. AHTpONOTeHHbIE U3MEHEHHsI B Ouocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa pallMOHAILHOTO YIpPAaBIEHUS MPUPOAHBIMU pecypcaMu M HUX

ucnoiib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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