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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ouonornu, €€ 3HAYEHWW B T[IO3HAHUM JKUBOM TMPUPOJBI U OOECleYeHUun
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOIIUXCs CPEACTBAMU yU€OHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NEeATeTbHOCTH/Y4EOHBIX JIEUCTBUM OOY4YaIOIMIMXCS 10 OCBOCHHMIO COJACPIKaAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBSA3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTUKUA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWIIEW NPUPOJHON CpeJle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHNUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOPas
npeanosaraeT (GOpMUPOBAHUE y OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAyYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HaHUSA O KUBOW MpUpOJE, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTUYECKOTO MBILUICHMS], [ICHHOCTHOTO OTHOILIECHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3naueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX H  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpEJHA3HAYCHUM Y4e€OHOro IpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUU.

Ot0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOAX0Jd, B COOTBETCTBUU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpyKkTypupoBaHHE COAEpX)aHUs Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buonorusy»
BBIJICTICHBI CIICIYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOorus kKak Hayka. Meroasl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOyYaONIMMHCS 3HAHUSMA O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPHUOOPETCHHE YMCHHM
UCIIOJI30BaTh ATU 3HAHMS JJIS TPaAMOTHBIX JCHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTimkenne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIIEUMBACTCS PEIICHUEM CIACAYIONIUX 3a]1ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
Uit (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPAa3un U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHW3aIlNU, BBIIAOIINXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIBIIOB, WACH M TOIXOI0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, MTOTYYECHHBIX TIPH U3YICHUN
Omooruu;

dbopmupoBaHue y OOydYalOIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YEJTIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOILIECHHUS K HEH, COOTIOICHUS] ITHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPHI, 1T (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCETHEBHOM KU3HU JJIsI
OIICHKH TIOCJICICTBUIM CBOEH JESATEIbHOCTH 1O OTHOIIEHUIO K OKPY>KaoIIeH cpere,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosiorus», nzyudaemass Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHms
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHble ¥ NpakTUH4YecKUue padoThbl:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHue pa3IUYHBIX METOJOB MIPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B Kierke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUEe CBoicTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnosoTuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapusl (TII0K03a, pru003a U Ae30KCUpru003a), Aucaxapuabl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas teopust — mpuMep B3aUMOAECHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

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

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudyeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBbl.  [IoTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN U Tactun. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHCTpauu:

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

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«Pacmpenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOWU MPUPOIE».

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



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK PAaCTCHUI,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. DTaIlbl SHEPreTH4eckoro ooMeHa. I nukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KIETKE. ['@HETHMYECKH KO M €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaecKkuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHre KIeTKn», Mojaens cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BLIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpelIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/leJeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuenseHns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['OomMoramMeTHoble W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUVICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BHUIbI N3BMEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBa KOMOWMHATHUBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUIMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
MOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJCTBEHHOM MpPEeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTON€HETUYECKAasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHnUeCcKne
KapThl pacCTEHUH, )KUBOTHBIX M 4e€JOBEKay, «I eHeThKa moJyia», «3aKOHOMEPHOCTU
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MojaenUu-amIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Jlabopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHOW KPUBOIN.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U MpoOLEcC. 3apOKICHUE CENEKUUU U JTOMECTUKAIIMS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXO0KICHUS U MHOTOOOPa3usl KyJIbTYyPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUMUM M KUBOTHBIX. OIllEHKa J3KCTephepa. biam3kopoacTBeHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nunHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyudeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyiabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuipl 1 cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnounus», «OO0beKTH OMoTexHONOTHNY, «KileTouHble KyIbTYpHI U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcusi«OCHOBHBIE METOJbI M JOCTHUXKEHHUSI CEJIEKIMM PACTEHUU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochblIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpENAEIEHHAs M3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHAas M3MEHUYUBOCTH. [lOMynsilMOHHBIE BOJHBI U Jpeid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisgiomuil Qgakrop sBoiaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UAMOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoxieHne OT HeCNEeUHATM3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabnup! 1 cxembl: «Pa3BuTHe OpraHMYEcKOro MUpa Ha 3emiiey, «3apOoabIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Unmoamantammu», «OO0mIas IereHepamus»,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opynoBaHME: KOJUIEKIMS HACEKOMBIX C PAa3IMUYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckass kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
VCKOIIAEMBIX JKMBOTHBIX W pacTeHWi», Moxaenb amuiukanus «llepexpécr
XPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHbple TpPENCTABICHHUS O 3apOKJIECHUU >KM3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npoTepo3oiickast dpbl. Ilaneo3olickas spa u €€ TNepuoAbl: KEeMOPHUICKHIA,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeOJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIEHNE, pacBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



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

DBOJIOLHS Ye0BEKa. AHTPONOJIOTHS KaK HayKa. Pa3Butue npeacraBieHui o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

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

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbId. Haxonku uCKOmaembIX OCTaTKOB, BpeMsi CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpPEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PactutenpHas kieTrka», <OKuMBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE Me€CTa TaJCOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIOIN», «HeT0BeUeCKUe pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHNKH WIH
M300paKEHUsSI KaMEHHBIX OpYyAWl TEepBOOBITHOTO YeEJIOBEKa (KaMHU-UYOMIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekiuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

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

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOIrMYECKUX
MCCJIEIOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue ¢paktopbl. Buibl 6HOTHYECKUX B3aMMOICHCTBHIIM: KOHKYPEHIINS,
XHUIIHAYECTBO, cuMOM03 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHbIE TOKa3aTesu
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

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

Tabmuubl u cxemsl: kapta «IIpupoansie 30HbI 3emun», «Cpeapl oOuTaHUs
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTAHUS.

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

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO opraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUIOBA,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pasutae. CyKueccus.

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

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH 3KocucTeM. CoxpaHeHUe
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM JKOCHUCTEMBI. J[MHAMUYeckoe paBHOBECHE W OOpaTHas CBA3b B
onocdepe.

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

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

CocyuiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHUs: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWMHOTO  Jiecay, «buoneHo3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
PaIuOaKTUBHOTO 3arps3HeHus Ouocdepn», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyekuun «buonenosy, «Bpenurenu BaxxHeUIInX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUpPOLIE U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKON NEATEILHOCTH MPHU CO3TaHUH yUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPH OOCYXJACHUU CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepea PoauHomn, ropaoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBHS JKUBOW MIPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHuE, COOJIIOIEHNE THTUEHUYECKHUX MPAaBUII K1 HOPM, COaJTaHCUPOBAHHBINA PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHIYAIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun H  pealr30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIOCOOHOCTH UCIIOJIB30BATh MPUOOPETaeMble IPU U3yUYEHUN OMOJIOTUH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);



aAKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

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

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH NpodiIemM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PeCcypcHble  NpoOJieMbl  pa3BUTHUSA
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKMX 3HAaHMW B LEJAX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUA JJIs aHaidu3a u
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JIs
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHBIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue GYHKIMOHAIBHON IPaMOTHOCTU M COLIMATIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOLIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
AeCTBUSIMM:

1)0a30Bble JIOrHYecKue AeHCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PacCMaTPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSITh CXEMHO-MO/JIEJIbHBIE CPEJICTBA JIsl PEJICTABICHUS CYILIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHMI PA3HOrO POJAA, BBIABICHHBIX B pPa3jIMYHBIX HH()OPMAIMOHHBIX
VUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BIIOJIHATH paOd0OTy B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2)0a30Bble HCCJIeI0BaTEIbCKHE HeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, MpPeoOpa3oBaHUI0 U NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE€ PEIICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCHOHAIBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE aJbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYSCKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHTEIIHO BBITIOJIHCHUS Tpe/jiaracMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CpEJCTBA OOIICHMS, TOHMMATh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThI MPU PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJIECHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0T0 YJieHA KOJUICKTHBRA,;

NpUHUMATh TIeIM  COBMECTHOW  JeATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIINN
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh 0CO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

2)CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU Il OLUEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3)npuHsiTHe ce0A U APYrUx:

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs nporpammbel COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mnpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTHH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyJssiusi), ypOBHEBas OpraHu3alus HKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 meHTpax MHOTOOOpasusi u
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTteHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, NPOLECCOB W SIBJICHUMN, OpPraHU3alus M IMPOBEIACHUE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUsS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpefe, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOIOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpAaTOpHbIE M TMpaKkTUYecKHe paboThl, cOOI0IaTh
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN armapat OMOJIOTHH.

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

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W PO OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKSA, TeHOMOH, DBOJIONHS, ABWXKYIIUE CUIBI ((aKTOPHI) HSBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3JaraTh OHOJOTHYECKHE TEOpUH (3BOJIOIMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMU BEJIMYMHAMHU, OOBSCHEHHE IOJYYCHHBIX pE3YyJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMOMYJALHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB U TIOTOKAa HHEPrMU B HKOCHUCTEMAaX, AHTPOIOTEHHBIX HM3MEHEHUU B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJIICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOAOTIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHWBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HauMenoBanuepas1e1os 1 KosnvecTBouyacon DJIeKTPOHHbIE
n/m TEeMIIPOrpaMMbl Bcero Kourpoabnbiepaborsl  [IpakTnyeckuepadoTsl (wnbpossie)
o0pa3oBaTejibHbIEpPeCypChI
1 bronormiKaxtiayka 2 05 ]r?tlffsn/P/Ir?wT:c;(;cL)[ r(3/I§f410292
9 ’KuBbie CHCTEMEBI U UX 1 bubmuoreka [{OK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 3 1 bubnunoreka LIOK
CTPOECHHUE KJIETKU https://m.edso00.ru/7f41c292
bubmmoreka [JOK
4 HKHSHETEATEEHOCTE KIETK 0 https://m.edso:)_.lru/7f41c292
PasmMHOXeHUE U
5 WHIVBUAYAJILHOE Pa3BUTHE 5 1 bubmorexa LIOK
https://m.edso0.ru/7f41c292
OpTaHU3MOB
6 HacnencrBeHHOCTE U 8 15 bu6nmorexa LIOK
U3MEHYMBOCTh OPraHU3MOB https://m.eds00.ru/7f41c292
7 Cenekusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBIOMOTEXHOJIOTUI https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
8 Peseprioespens 1 https://m.edsol_.[ru/7f410292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KIIACC

KosnvecTBouyacon DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (mudpoBbie)

n/n TEMIIPOrpaMMbI Bcero Kourposbabiepaborsl  IIpakTnyeckuepadoTsbl
o0pa3oBaTejbHbIEpeCypChI
bub6nmoreka [IOK

! DBOMIOUHOHHAAOHONOTHA o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHUE U pa3BUTHE 9 05 bubnnorexa [JOK
KHU3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
Opranusmsl u Bbu6motreka [IOK
3 5 1
OKpYy’Karolascpeaa https://m.edsoo.ru/7f41cc74
4 CoobmecTBa u 9 bubnuoreka [{OK
JKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
> Pesepiioenpens 2 https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB I1
OBbIII O CTBO HACOB I1O 34 0 95

[TPOT'PAMME



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

10 KIIACC
KosnuecTBouyacon
Ne Mara DJIeKTPOHHbIEU(POBBI
Temaypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi  eo0pasoBaTelbHbIEpecy
padoThI padoThI
pchbI
bubnunoreka LIOK
1 buonorus B cucreMenayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeToapl TO3HAHUS )KUBOW MTPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHre pa3IMIHBIX METOJIOB 1 0.5 bubmorexa HOK
p A ' https://m.eds00.ru/863e6122
MIPY U3yICHUH OMOJIOTUYSCKUX
00BEKTOBY
3 buonornueckue cucTeMsl, MPOIECCH U 1 bubnmorexa LIOK
UX U3Y4YCHHE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJIeTKU. Boja n 1 bubmmoteka IIOK
MHUHEpaIbHBIE COIU https://m.edsoo.ru/863e674e
bubmmoteka IIOK
5 b . 1
ek CocTas 1 CTpoeHHE GenKo https://m.edso0.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
katanu3aTopsl. JJabopaTtopHas pabora Ne
6 1«13 eHI/i: KaTaJlI/IEI/I‘{eI():KOﬁ ’ 1 0.5 bubmorexa [JOK
ya ' https://m.eds00.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMUJIa3bl WM KaTaaasbl)»
b K
7 Vraesonsl. JInnuael 1 nomorexa LO

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunorexa LIOK

8 Hyxsiennospiekuciorel. AT® https://m.edsoo.ru/863e6d5c

9 Hcropust 1 METObI U3YUEHHUSI KIETKU. bubmmoreka [JOK
Knerounasteopus https://m.eds00.ru/863e6e88

10 Kiretka kak 1iesiocTHas KuBasi CUCTEMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.

Jlaboparopuas padora Ne 2 «3yuenue
PatopHai p . YA bubnunoreka LIOK
CTPOCHHUS KJIETOK PAaCTEHUM, )KUBOTHBIX,

11 5 5 9 0.5 https://m.edso0.ru/863e6ff0
TPHUDOB 1 DAKTCPUH HOZL MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OITMCAaHUE»

bubnuoreka [{OK

12
ObmenBemecTBRIIMETAGOTH3M https://m.edso0.ru/863e766¢

bu6mmoteka IIOK

1 (0)) . X

3 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
. bubmuoreka [IOK

14
JHEpreTHICCKUHOOMEH https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KiIeTKu. [lenenue
KJeTku. Muto3. Jlaboparopnas padota No

15 3 «HabOmroneHe MATO3a B KIIETKAX 0.5 bubmorexa HOK

a ' https://m.eds00.ru/863e7dc4
KOHYMKA KOPEIIIKa JIYKa Ha TOTOBBIX
MUKpOTpernaparax»»

16 buocuntes 6enka. Peakuust MaTpuaHOTO but6mmoreka [IOK
CUHTE3a https://m.edsoo.ru/863e796e

but6mmoreka [IOK

17 T —0 0 .

PAHCIIALHA HOCHHTE30CIKA https://m.edsoo.ru/863e796e

18 HexnerounbiepopMbIKHU3HE — BUPYCHI. bubmorexa [TOK

https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubnunorexa LIOK

19 @OpMBIPa3MHOKEHUS OPraHU3MOB. https://m.edsoo.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnuorexa [{OK

20 Meiios. https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHHE. BuGmorexa LIOK

21 Jlaboparopnas padota Ne 4 «M3yuenue 0.5 https://m.eds00.ru/863e81b6
CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax.

22 NunuBuayanbHOEpa3BUTUE OPTAaHU3MOB. buomiorexa LIOK

https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka O HacCJI€ICTBEHHOCTHU Bbu6mmoteka [IOK
Y U3MEHYHUBOCTH. https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTIEIOBaHUS

24 npu3HaKoB. MoHOrubpuaHOE buomorexa LIOK

https://m.eds00.ru/863e8878
CKpelIuBaHue.

o5 JlurubpumHoe ckpermBanme. 3aKOH bubnuoreka [{OK
HE3aBUCHUMOI'0 HACJIEA0BAHUS IIPU3HAKOB. https://m.edsoo.ru/863e89a4
CuenieHHOE Hacle/I0BaHHE NPU3HAKOB.

JlaGopatopnas pabora Ne 5 «M3yuenue

26 PE3yNbTaTOB MOHOTUOPUIHOTO U 05 bubmmoreka [JOK
JUTHOPUIHOTO CKPEIUBAHUS Y https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MHUKpOIIpenapaTax.

97 I'enetuka nosa. HacnenoBanue but6mmorekxa [IOK
MPU3HAKOB, CLETUVIEHHBIX C IIOJIOM. https://m.eds00.ru/863e8c60

28 H3menunBocth. HenacneacTBeHHas 05 bubnuoteka [JOK

M3MEHYMBOCTH. JlaGoparopHas padota No

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

6. N3yuenneMotupuKamoHHON
W3MEHYUBOCTH,
MIOCTPOCHHUEBAPUAIIIOHHOTOPA 1A U
BapHallMOHHOUKPUBOW.

HacnencrseHHast HN3MEHUUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubmmoreka [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernapaTax.

bubmuorexa [IOK

30 Penernrasenosexa. L https://m.edsocl)_.lru/863e8d78
PesepBHEIi ypok. O000IICHHE 1O TEME

31 «HacaencTBeHHOCTh U U3MCHUYHUBOCTD 1
OpraHU3MOBY.

bubmmoteka IIOK

32 Cenekuns kak Hayka H Ipouece. 1 https://m.edso:)_.[ru/863e9214

33 MeToabI U IOCTHKEHHS CEJIEKITHH 1 bubmmoteka IIOK
pacTeHUH U KUBOTHBIX. https://m.eds00.ru/863e9214

34 broTexHONMOrHsIKaKOTPaCIbIIPOU3BOACTBA 1 bubnuoreka [{OK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Ne KoanuyecTBO4acoB Jlara
JeKTpOHHBbIeNU(pPOBBICOOpPa3OBaTE
n/  Temaypoka Bce  KoHTpoJsbHBIE IIpakTuyeckue H3yqe
JIbHbIEPeCYpChI
I ro padoThI padoThI HHUA
1 DBOIOLHS U METOJBI €€ 1 bubmuorexa [JOK
U3Y4CHHUSA https://m.edso0.ru/863ea20e
5 Uctopus pazButus 1 bubnunoreka [JOK
MIPEACTABJICHUH 00 IBOJIIOITUHI https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipossostrowsts 1 https://m.edso0.ru/863e9cle
[Tonmynsauus xkak
3JIEMEHTapHasi eIMHUIIA BU]IA
4 u 3Bomtonuu. JlabopaTopHas 1 05 bu6mmoreka [JOK
pabota Ne 1 «CpaBHeHMe https://m.eds00.ru/863e99c6
BUJIOB IO MOP(}OJIOTUIECKOMY
KPUTEPHUIO)
BIJKYIIIME CHJIBI
5 gneMZml{TapHLIe (baxTopsl) 1 Bubnuorexa LIOK
https://m.edsoo.ru/863e9da4
SBOJIIOLIUN
5 EcTecTBennsIit 000D 1 €ro 1 bubmuorexa [JOK
dbopMBI https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOTICHHOCTh
7 OpraHu3MOB U 1 05 bubmuorexa [JOK
BHUJ1000pa30BaHME. https://m.edsoo.ru/863e9fde
JlaboparopHuas pabota Ne 2
«Ornucanue



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

NpUCIOCOOICHHOCTH
OpraHu3Ma u
€E0THOCHTEIILHOTOXapaKTepay

Hanpasnenus u

bu6mmoreka [JOK

8 IIyTUMaKpO3BOJIIOLIUI https://m.edso00.ru/863e9cle
9 HeobOpaTtumocThIBOIIONINH
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3YUEHUS
11 ['unoTe3bl mpoucxoKaeHus bubnunoreka [JOK
YKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue )ku3Hu Ha 3emiie 1o bubmuoreka [JOK
3paM U Nepuojiam https://m.edso0.ru/863ea6be
OCHOBHBIE TaITbI BOJTIOIUU
PACTHTEILHOTO M JKHBOTHOTO
13 mupa. [IpakTuueckas paborta 05 bubnuorexa [JOK
No 1 «M3yuenue uckomnaembix https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHUH U
JKUBOTHBIX B KOJUICKIIHSIX)
CoBpemeHHascucTeMaopranu bubnnorexa [JOK
14
YECKOroMHUpa https://m.edsoo.ru/863ea48e
DBOIIONHIYCTIOBEKA bubmuorexa [JOK
15
(araTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxynmecuisl (pakTopsr) bubmuorexa [IOK
aHTPOIIOreHE3a. https://m.edsoo.ru/863ead44
17 OcHoBHbIE

CTaAMHUIBOJIFOIIMHNYCIIOBCKA.



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

18

Yenoseueckue pacsl U
HIPUPOHBIE AN TaIH
YeJI0BEKA.

bubmuoreka [JOK
https://m.edsoo.ru/863eaea?2

19

PesepBHrIit ypok. O600IICHHE
1o TeMe «BO3HUKHOBEHUE U
pa3BUTHE KU3HU HA 3eMIIEH.

20

21

BKOHOFI/IHKEIKH&YK&.

Cpenpl oOuTaHus u
9KOJIOTHUYECKHE (PaKTOPBHI.

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

22

23

24

25

AlGuotnueckue GakTOpHI.
JlaGopaTtopnast pabota Ne 3.
«Mopdodonornueckue
0COOCHHOCTH pacTeHHUH W3
pa3HbIX MECT OOUTAHUAN.
JlaGopatopHas pabota Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay.

buotnueckuedakropsl.

DKOJIOTUYECKHUE
XapaKTEPUCTUKU MOMYJISALINH.
[IpakTuyeckas padora Ne 2
«IToacuét NI0THOCTH
MOMYJISIIUNA Pa3HBIX BUOB
pacTeHu».

Coo0b1ecTBa OpraHu3MoOB —
OMOIICHO3.

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edsoo.ru/863eb348

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUECUCTEMBI
(3KOCHCTEMBI).

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTETN
3KOCHUCTEMBI. DKOJIOTHYECKHE

97 — 1 bubnmoreka [JOK
P . AR https://m.edsoo.ru/863eb5fa
CBOHCTBa’KOCUCTEM.
Cykueccus.

28 [IpupoIHBIEIKOCUCTEMBI.

29 AHTPONIOTEHHBIEAKOCHUCTEMBI. 1
buocdepa —

30 rno6i)1::{a513KOCHCTeMaSeMnH 1 bubmorexa OK

https://m.edso00.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 bubmmoreka [JOK
CYIIECTBOBAHHUSIONOCHEPHI. https://m.edso00.ru/863ebd16

32 YenoBeuecTBO B 1
o6uochepe3emin.

33 Cocy1iecTBOBaHUETPUPOIBI U 1 bubnuoteka [JOK
YEeJI0BEYECTBA. https://m.edsoo.ru/863ebale
Peseprubriii ypok. O60611eHIE

34 teMbl «Coo0riecTa u 1
9KOJIOTHYECKUE CUCTEMBI.

OBIIEE KOJIMYECTBO YACOB 34 95

10 ITPOT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

HEPEYEHb (KOAN®UKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIbTATAM OCBOEHUSA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 BUOJIOI'NU

B denepanbHbiX W pervuoHaNbHBIX MPOLEAYypax OILICHKHM KauyecTBa 0Opa3oBaHUs
UCIIOJIb3yeTCs MepeyeHb (KOAU(PUKATOP) paclpe/iesieHHbIX MO KJaccaM IMPOBEPSIEMbBIX
TpeOOBaHU K pe3yJibTaTaM OCBOCHHMS OCHOBHOW 0OOpa30oBaTeIbHOM MpOrpamMmbl
CpelHero o01ero oopa3oBaHus U AIEMEHTOB COJEPKaHUS 110 OMOJIOTHH.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K Pe3y/IbTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMslI

Kog [IpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTEIbLHON MPOTPaMMBbl CPETHETO OOIIEro 00pa30BaHUS
pe3yJibTaTa
1 ChopmMupoBaHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME

HAy4YHOI'O 3HAHMS  €CTECTBEHHBIX HayK, B (OPMUPOBAHHHU
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHpPa M HAy4HOIO
MHUPOBO33pPEHUS; O BKIAJE POCCUUCKHX M 3apyOEKHBIX YUECHBIX-
OHOJIOrOB B pa3BUTHE OHMOJIOTUH; (DYHKIIMOHAIBHONM T'PaMOTHOCTU
YeJIOBeKa JJI PEIICHMS )KU3HEHHBIX 3a/1a4

2 YMeHHe pacKpbhIBaTh COJEpXKaHUE OHOJOTUYECKUX TEPMHUHOB H
MOHSTUH: )KU3HB, KJIIETKA, OPraHu3M; MeTaboIn3M (0OOMEH BEIIECTB U
MpEBpaIllCHUE SHEPTrUu), TOMEocTa3 (camMoperymsius), ypOBHEBas
OpraHu3alys >KUBBIX CUCTEM, CAMOBOCIPOU3BEACHUE(PETIPOTYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYHBOCTH, POCT U Pa3BUTHE

3 YMeHue uznaratb OMOJIOrH4ecKue TeOpuu (KJIETOYHAas, XpOMOCOMHas,
myTaronHasi), 3akonbl (I'. Mengens, T. Moprana, H.U. BaBunosa)u
ydeHus (0 IEHTpax MHOT000pas3usi U MPOUCXOXKICHUS KYJIbTYPHBIX
pacrennii H.W. BaBunosa), onpenensiTe rpaHUIlbl UX IPUMEHUMOCTH K
YKUBBIM CUCTEMaM

4 YMeHue BiageTh METOJaMU HAy4YyHOTO TIO3HaHUS B OHOJIOTUHU
(HaOyroZicHMEe W OINHMCAHUE >KMBBIX CHCTEM, IPOIECCOB U SBJIICHHIA,
OpraHu3aiys ® TPOBEACHHUE OHOJIOTHYSCKOrO0 AKCIIEPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIBICHUE  3aBUCUMOCTH  MEXKIY
UCCJIENyEMbIMU BETUIMHAMU, OOBSICHEHNE TIOJIYICHHBIX PE3yJIbTaTOB,
VCMOJIb30BAaHHBIX HAyYHBIX IOHSATHM, TEOPUM M 3aKOHOB; YMEHHUE
JIeJIaTh BBIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YIHTATOB)
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YMeHue BBIIACNATh CYLIECTBEHHBIE TNPU3HAKKM BHPYCOB, KIIETOK
OPOKAPUOT M JYKAPHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOEHHOCTM IPOIECCOB OOMEHa BELIECTB MU
IpeBpalleHus] HEePruu B KJeTke, (OTOCHMHTE3a, IIACTUYECKOTO U
JHEPreTUYEeCKOro  OOMEHa, XEMOCHHTE3a, MMTO03a, Melo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHHUS, HMHIUBUIYaTbHOTO  Pa3BUTHA
opraHu3ma (OHTOI€HE3)

YMeHue TOpUMEHSATh TOJIyYeHHbIe 3HaHWS JUid  OOBSCHEHUS
OMOJIOTUYECKUX TIPOIIECCOB U SBICHHUM, JUIS MIPUHITHS MPAKTHUECKUX
pelIeH B TOBCETHEBHOM JKU3HHU B IIeIsX oOecrieueHus: 0e30MacHOCTH
CBOETO 3/I0POBBSI U 3/I0POBbSI OKPYKAIOMIMX JIOAEH, COOMIOIEHHUS
HOPM TPAMOTHOTO IOBEAECHUS B OKPYXKAIOIIEH MPUPOTHOU CPENE;
NOHUMaHWEe  HEOOXOAWMOCTH  UCIIONB30BAaHUS  JIOCTHKCHUHN
COBPEMEHHOW OWONOTUH ¥ OWOTEXHOJOTMH [UIS PalMOHAIBHOTO
NPUPOJIOTIONIE30BAHNS

YMeHue pemaTb 3JCMCHTAPHBIC I'CHCTHUYCCKHUC 3aJda4 Ha MOHO- H
I[I/IFI/I6pI/II[HOC CKpCUIMBAHUC, CHCINICHHOC HACJIICAOBAHUC, COCTABJISITh
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA pInIb: | MMpCACKa3aHuA
HaCJICAOBAaHU:A IIPU3HAKOB Y OPraHu3MOB

YMeHue BBIIONHATH Ja0OpaTOpHblE M MPAKTHUYECKHE PpadoThI,
coO0aTh NpaBWwia MpU paboTe ¢ y4eOHBIM M J1TA0OPAaTOPHBIM
o0opyI0BaHHUEM

YMeHHne KpUTHUECKH OLICHUBATh U MHTEPIPETUPOBATH MH(GOPMAIIHIO
OMOJIOTMYECKOTO  COJIEPKAHUs, BKJIOUYAIONIYI0 TICEBIOHAYYHBIC
3HaHMS W3 pa3MuHbIX HcTOuHMKOB (CMMU, HaydHO-mOMyNsIpHBIE
MaTepHuabl); ATUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue co3iaBaTh COOCTBEHHbBIEC MUCHbMEHHBIE U YCTHBIE COOOIICHMUS,
00006111251 6M0JIOrHYECKY0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
I'PAaMOTHO HMCTIOJIb30BaTh MOHATHHHBIN anmapaT OHMOJIOTHI

IIpoBepsieMbie 3JIEMEHTBI COEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJEPHKAHUS
1 buoiorus kak Hayka
1.1 buonorus — Hayka o »uBo# npupoze. Pons 6uosioruu B popMupoBaHuu
COBPEMEHHOM Hay4HOU KapTUHBI MUpa. CrcTemMa OMOIOrHYeCKUX HayK
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1.2

Meronpl TO3HAHUS KUBOW TpUpoAbl (HAOMIOIEHHWE, HKCIIEPUMEHT,
OlHcaHue, U3MEpPEHHUe, KIacCU(pUKaIUsI, MOJACITUPOBaHNE, CTATUCTHYECKAs
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI U X opraHu3anus

2.1

XKusbie cucteMbl (OMOCHCTEMBI) KakK TMpPEAMET W3yYeHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM U X pa3zHOOOpasue

2.2

VYpOoBHH OpraHU3anuu OMOCUCTEM: MOJICKYIISIPHO-TEHETUIECKUH,
KJIETOYHBIN, OPraHU3MEHHBIN, OMYIIAIIUOHHO-BUI0BO, 3KOCHCTEMHBIH,
O6uochepHsbIii

XHUMHYECKHM COCTaB U CTPOCHHUC KIICTKU

3.1

XHUMMYECKHUM COCTaB KJIETKH. XMMHUUYECKHE DJIEMCHTHI: MaKpO3JICMCHTEI,
MHUKPOIJICMCHTHI. Bo;:[a N MHUHCPAJBHBIC BCHICCTBA. CDYHKI_[I/II/I BOAbBI H
MHUHCPAJIBHBIX BCIICCTB B KIJICTKC. HozmepmaHHe OCMOTHYECKOIo OajlaHca

3.2

benku. CoctaB u ctpoeHue 06€IKOB. AMHUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMbBIE aMUHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTaB.
YpOoBHM CTPYKTYphl OCJIKOBOM MOJIEKYJbI (TIEpBUYHASl, BTOpHUYHAS,
TpEeTUYHAss U YETBEPTUYHAS CTPYKTypa). XMMHUUECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHKIuu 6EIKOB.

®epMmeHThl — Ouonorudyeckue Kartanuszatopel. CTpoenue depmeHTa:
aKTUBHBIA  LeHTp, cyOcTtpaTtHas  crneuupuuHoctb.  KodepmeHThI.
Butamunbl. OTiananst epMEeHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB

3.3

VYraeBoasl: MoOHOcaxapuabl (TJOKO3a, pubo3a U J1€30KcUpud03a),
nucaxapujbpl (caxaposa, JJakTo3a) W IMojucaxapuibl (Kpaxmal, TJIMKOTEH,
1eJUTI0J103a). bronmornueckrue pyHKIIMK YTIIE€BOIOB.

Jlunuapl:  TpUraUUEpUabl, crepouabl, Qocpomunuasl. ['mapodpuabHO-
rupodoOHble cBoMcTBA. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE
yTJ€BOJOB, OEJIKOB U JTUIUI0B KaK HICTOYHUKOB SHEPTUU

3.4

Hykneunoseie xwucnorsl: JHK u PHK. Hykneoruaer — moHOMEpSHI
HYKJIEeMHOBBIX KUCIOT. CTpoenue u ¢pynkuuu JIHK. Ctpoenue n ¢pynkuuu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utomorus — Hayka o kietke. Knerounas reopust. MeToasl n3ydeHus: KIETOK

3.6

Knerka kak menoctHass >kuBas cuctema. OOIMe NpU3HAKK KIIETOK:
3aMKHyTasi HapykHas memOpana, Mmonekynabl JIHK kak renermdeckuit
ammapar, cucTeMa CuHTe3a Oernka

3.7

Tumnbl KJIETOK: SyKapuoTHuYecKas W TpokapuoTudeckas. OcCoOEHHOCTH
CTPOCHHSI IIPOKAPHOTHYECKOM KiIeTKH. KilerouHas cTeHKa OaKTepHid.
CtpoeHue 3yKapuoTU4ecKorW KJIeTKA. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,
KUBOTHOU U TPUOHOM KIIETKU
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3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKAJIUKC, UX
¢yukmuu. Ilnasmaruueckas wmemOpaHa, ee cCBoiicTBa M (YHKIUH.
[Mutomnasma u ee opranoujibl. OgHOMEMOpaHHBIE OPraHOWAbI KIIETKH:
sHporuiazmatuueckas cerb  (OIIC), anmapar ['odabaxku, JM30COMBI.
[lomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKU: MHUTOXOHJPHUH,  IUIACTUIBL
[Ipoucxoxaenre MUTOXOHApUIA U acTua. Buasl miactua. HememOpanubie
OpraHOMJIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIH LIEHTP, PECHUYKHU, JKTYTHKH.
@yHKIMU OPraHOUAOB KJIETKH. BKItoueHns

3.9

Snpo — peryasTopHbIi HeHTp KiaeTKu. CTpoeHue sifipa: siaepHasi 000J04Ka,
KapuoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOMeH BellecTB, WM MeTab0IU3M. AcCUMUIAIIUS (TUTACTUYECKUI 0OMEH )1
TUCCUMWISIUSA (SHEPTeTUYECKU OOMEH) — IBE CTOPOHBI €IMHOTO Mpolecca
MeTtabonu3ma. Tumbl oOMeHa BeIecTB: aBTOTPO(HBIA U TeTepOTPOPHBIN.
Ponw pepmenTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIICTKE

4.2

®orocunTe3. CBeroBas W TemHoOBas (a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. DhPeKTUBHOCTL (HOTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3a IS
KU3HU Ha 3emuie. BiusitHue yciioBuil cpelbl Ha (POTOCHHTE3 UM CIOCOOBI
MTOBBIIICHHSI €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCUHTE3. XeMOCUHTE3UpYyIoUue OakTeprn. 3HaUeHHE XEMOCUHTE3a IS
AKU3HU Ha 3eMJie

4.3

DHepreTuueckuit oOMeH B kjeTke. PacriensieHue BeliecTB, BbIJCICHUE U
AKKyMYJIMPOBaHUE PHEPTUM B KJETKE. JTallbl YHEPreTHUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Bubl. KUCIOPOAHOE OKUCIEHUE, WU KIIETOYHOE
npixanue. DPPEeKTUBHOCTh SHEPTETUYECKOI0 0OMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckoi nHbopMalMu U B KieTke. [ eHeTHdeckuit Koa u
ero cporcrBa. Tpanckpuniusa — MatpuuHbii cuHte3 PHK. Tpancmanus —
o6uocunTe3 6enka. Konuposanue aMuHOKUCITOT. Posik pubocoM B OMOCHHTE3e
Oenka

4.5

Hexnerounsie popmel sxu3nu — Bupychl. Mictopus otkpeitust Bupycos (1.1.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEACSATEIBHOCTH BHUPYCOB.
bakrepuodaru. bonesnn pacTeHuii, )KUBOTHBIX W YEJIOBEKA, BBHI3HIBACMBIC
Bupycamu. Bupyc ummyHonedpuuurta uenoBeka (BUY) — BozOyautens
CIT1/a. [TpodunakTuka pacipocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUN
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Pa3MHOXeHNE 1 MTHAMBHyaIbHOE PA3BUTUE OPTraHU3MOB

5.1

Kinerounslii 1UKI, WK SKU3HEHHBIM HMKA KieTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mnpotekaromue B wuHTEephaze. Pemmkamus — peaknus
matpuuHoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp —
KapuoTun. JIUIMIOMAHBIA M  TalJIOWJHBIA  XPOMOCOMHBIE  HAOOPBHI.
Xpomaruasl. [{uTonornueckue OCHOBBI PA3MHOKEHUSI U UHAUBUYaIbHOTO
Pa3BUTHSI OPraHU3MOB.

Henenne knetku—muto3. Ctaauu muto3a. IIpormeccsl, nmpoucxopsimue Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJOTHUUECKUN CMBICT MUTO3a

5.2

dopmBbI pa3MHOKEHHUST OPTAaHU3MOB: 0eCIoioe u MmoJioBoe. Buier OGecroioro
Pa3MHOXKCHUS: JICJICHHE HAJBOE, TTOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHUE,  BETeTaTHBHOE  pa3MHOXeHHe.  VICKyccTBeHHOE
KJIOHUPOBAHKME OPTaHU3MOB, €TO 3HAUCHUE JIJIS CEJICKITNU

5.3

[TonoBoe pa3MHOKEHHE, €T0 OTIUYHS OT OECITIOJIOTO.

Meito3. Cranun meiiosa. [Ipoueccel, mpoucxoasume Ha CTaausIX MEHo3a.
IToBenenune xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii CMbICa U
3HAUCHHUE Meiio3a

5.4

['ameTorenes — mpouecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KHUBOTHBIX.
[lonoBble >xene3bl: CEMEHHUKH M sAUYHUKH. OOpa3oBaHME W pa3BUTHUE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/, SIMIEKIeTKa) — ClIepMaToreHes u
ooreHe3. (OCOOEHHOCTM CTpOEHUs SHLEKIETOK U CIEpPMAaTO30U[I0B.
OmnonorBopenue. [laprenorenes

5.5

NunuBunyanbHoe pa3BuTue (OHTOTeHE3). OMOpHUOHANIBHOE pa3BUTHE
(amOpuorenes3). OTambl SMOPUOHAIILHOTO Pa3BUTUSI Y TO3BOHOYHBIX
KUBOTHBIX: JIpOOJICHHUE, racTpyssius, opraHorene3. [loctamOpuonanbHoe
pazButue. TuUIBI MOCTAIMOPUOHANIBHOIO Pa3BUTHS: MPSIMOE, HENPSMOe
(inumHoOuHOE). BnusHHME cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct un passutne pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJUU Pa3BUTHUS

H&CJ’IGI[CTBGHHOCTB 1 U3BMCHYHNBOCTb OPIr'aHu3MOB

6.1

IIpenmer m 3amaun re”Hetuku. Mcropus pas3BUTHSA T'eHETUKH. Bxiazg
POCCUHCKHX U 3apyO€XKHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeToabl
reHeTUKH  (TUOPUAOJIOTUYECKUN, IUTOTEHETUYECKUN, MOJIEKYJSIpHO-
reHeTuueckuii). (OCHOBHbIE TI'E€HETUYECKHE TOHATUS. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3YEMasl B CXEMAX CKpEIMBAHUN

6.2

3aKOHOMEPHOCTH HacClIeJIOBaHUs MTPU3HAKOB, YCTaHOBJICHHBIC [ .MeHmenem.
MoHoruOpuIHOe CKpeIrBaHue. 3aKOH eTMHO00pa3Hs THOPHIOB IIEPBOTO
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nokoJieHusi. [IpaBuino JTOMUHUPOBAHUA. 3aKOH PACIICTJICHUS] MPU3HAKOB.
I'unioresa ynctorel ramet. [1onHOE M HEMOJIHOE TOMUHUPOBAHUE.
JluruOpuaHOe  CKpEIIMBaHHME. 3aKOH HE3aBHCUMOTO  HacJedOBaHUS
npu3HaKkoB. [lUTOreHeTHYEeCKUe OCHOBBI JAUTHOPUIHOTO CKpPEIIMBAHUS.
AHanu3upymoliee  CKpemuBaHue. Vcmonb30BaHUE — aHATU3UPYIONIETO
CKpEILUBAHUS JIJIs1 ONIPEICIICHHUS TEHOTHUIIA 0CO0U

6.3

CuerieHHOe  HaciedoBaHue  npu3HakoB. PaGora T.Moprama 1o
CUECIJICHHOMY HacJe[oBaHWIO TeHoB. HapymieHue clernyieHuss TeHOB B
pe3yJbTare KpOCCHHroBepa. XpPOMOCOMHAs TEOpHsS HACJIEeICTBEHHOCTH.
['eneTnueckue KapThl.

I'enetuka nosia. XpoMOCOMHOE ONpEIeNICHUE Moja. AyTOCOMBI U MOJIOBBIC
XpOMOCOMBI. 'oMOraMeTHbIE U reTeporaMeTHbIe Oopranu3Mbl. HaciienoBanue
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM

6.4

N3MeHYnBOCTD. Bunbl U3MEHYUBOCTH: HEHACJIEACTBEHHAs
Y HacleACTBeHHasA. Ponp cpenpl B HEHACIEACTBEHHOM HW3MEHYMBOCTHU.
XapaxkTepucTuka Mo (pUKaMOHHON U3MEHYUBOCTH. BapuanmoHHslil psia u
BapuanuoHHas kpuBas. Hopma peakuuu mnpusHaka. KonmdyecTBeHHbIE U
KaueCTBEHHbICE  TPU3HAKM M  UX Hopma  peakuuu. CBoKcTBa
MOIU(UKALIMOHHONW U3MEHYMBOCTHU

6.5

HacnencrBenHass, WM TeHOTHIIMYCSCKAs, M3MEHUYMBOCTH. KoMOMHaATHBHAS
U3MEHYUBOCTh. Mei03 M TMOJIOBOM IPOIECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTanoHHass U3MEHUYHMBOCTh. Kiaccudukanuss MyTariyid:
T€HHbIE XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W NPUYUHBI MYyTalHM.
MyTtarenHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIIEICTBECHHOM
n3MmeHunBoctr H.M. BaBunosa

6.6

I'enetuka denoBeka. Kapuortumn uenoBexka. OCHOBHBIE METOJbI T'€HETUKHU
YEJI0BEKA: reHeaJOTUYECKU, OM3HEIIOBEIH, LIMTOr€HETUYECKU,
OMOXUMUYECKUI, MOJIEKYJISIpHO-TeHeTHYecKkuii. COBpeMEHHOE OIpeiesieHre
FEHOTUMA: TOJHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTHUIHUPOBAHUE, B TOM
gucite ¢ nomoinbio I11P-amanu3a. HacineacTBenHble 3a00/IeBaHMS YeIIOBEKA!
reHHble 00Je3HU, OO0JIE3HHW C HACJEICTBEHHOW MPEeIpacloyiOKeHHOCTHIO,
XpOMOCOMHbIE Oosie3Hu. ComaTHYeCKHMe U TEeHEPATHUBHBIE MYTAallUU.
[Tpuntunel 370poBOTO 00pasza >KU3HHU, JUATHOCTHKU, MPO(PIIAKTUKA U
JICYCHUS TEHETUYECKUX OoJe3Hel. Menuko-reHeTH4eCcKoe
KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKON NeHETUKHU B MPEAOTBPALICHUT
Y JICUCHUU TEHETUYECKUX 3a00JIEBaHUI YEIIOBEKA

Cenexiust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH
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7.1

Cenekuus Kak HayKa U MPOLECC. 3apOKACHUE CEIEKIUU U JOMECTUKALUA.
VYyenue H.J.BaBuiioBa o 1ieHTpax MpoUCXOXKIACHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUud. LIEeHTpBI TPOUCXO0KAEHUS JOMAITHUX KUBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIN U MHANBUAYAIbHBIN OTOOPHI B
CEJICKLIMN PAaCTEHHUH U )KUBOTHBIX. OLleHKa dKcTepbepa. biM3kopoicTBEHHOE
CKpelrBanue — MHOpuauHT. Yncras nuHus. CKpeluBaHue YUCTHIX JIMHUH.
I'erepo3uc, wmm rubpuaHas cwia. HepoacTBEHHOE CKpEIIMBAHHE —
ayrOpunuur. OtjaneHHas ruOpuau3anusu ee ycrnexu. VckyccTBeHHbIH
MyTareHe3 U IOJIYYEHHE NOJUIUIONIOB. JIOCTHKEHUS CENEKINHA PACTEHUH,
KUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

buorexHonorus kak oTpacib NPOU3BOACTBA. | €HHAsT MHKEHEpHUs. DTarllbl
co3nanus pekomOuHantHor JIHK u Tpancrennsix oprann3smoB. Knetounas
uxeHepud. KileTouHble KyJbTypbl. MUKpPOKJIOHAJBHOE Pa3MHOXKCHHE
pactenuid. KiloHMpoBaHHE BBICOKONPOAYKTHUBHBIX CEIIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U ATHdeckuenpodiemsl. 'MO-reneTnuecku
MOAU(UIIMPOBAHHBIC OPTaHU3MBI

11 KJIACC

IIpoBepsieMble TpeOOBaHUS K Pe3yJbTATaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMbI

Kon

[IpoBepsiemMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM

IPOBEPSEMOTO 00pa3oBaTeIbHOM MTPOTPAMMBI CPETHETO O0IIEro 0Opa3oBaHUs
pesyibTaTa

1

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJIU OUOJIOTUU B CHUCTEME
HAyyHOTO0 3HAaHUS €CTECTBEHHbIX HayK, B (opMHpOBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHbI MHpPA W HAYy4HOTO
MHUPOBO33pEHHUS; O BKJIAJ€ POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OHMOJIOTUU; (DYHKIIMOHAIBHON TPaMOTHOCTU
YeJIOBeKa JJIA PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJACpKaHUE OUOJIOTUYECKUX TEPMHUHOB U
MOHSATUH: BUJ, TOMYJSAINS, TEHO(DOH, dBOTIONHNS, ABUKYIUE CHIIBI
(dakTopHI) ABOJIIOLIHH, MPUCIIOCOOJICHHOCTh OpraHU3MOB,
BUI000pa30BaHUe, HKOJIOTUYECKUE (bakTophI, HKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEAYLEHTHI, IICOH  IUTaHUS,
AKOJIOTHYECKas MUupaMua, OuoreoreHos, onocdepa
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YMenue uznaraTb OHMOJOTUYECKHE TEOPUHU (SBOIOIMOHHAS TEOPHS
UY./lapBuHa, CHHTETHYECKass TEOPHUS DBOJIOIWH), 3aKOHBI U
3aKOHOMEPHOCTH (3apopieBoro cxojcrtsa K.M. bapa, uepenoBanus
TJIaBHBIX HarnpaiieHu# u myteit sBonmtonun A.H. CeBepiioBa, yueHus o
oumochepe B.M. BepHauckoro), ompeaensaTh TpaHUIBl  HX
NPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAydyHOTO TIO3HAaHUS B OHOJOTUHU
(HaOnrofieHHe W OMMCAaHWE >KUBBIX CHCTEM, IMPOILIECCOB U SIBJICHMIA;
OpraHu3alMsi M TNPOBEACHHE OMOJIOTMUYECKOr0 3KCIEpUMEHTA,
BBIIBIJKCHUE  TUIOTE3bl;  BBIIBJICHUE  3aBUCUMOCTH  MEKIY
UCCIIEyEMbIMU BEIMUYMHAMU, 00bSICHEHUE TIOJyYEHHBIX pPe3yIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHM, TEOPUM M 3aKOHOB; YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB)

YMeHrne  BBIIENATh  CYIIECTBEHHbIE  NPHU3HAKH  CTPOCHHUSA
OMOJIOTMYECKUX OOBEKTOB: BHUJIOB, MOMYJALUNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOIE€OLEHO30B U  HKOCHCTEM;
OCOOEHHOCTH  TPOLIECCOB HACJIEICTBEHHOW  W3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, IECHCTBUS S3KOJOTMYECKHUX (PAKTOPOB HA OPTraHHU3MBI,
NIEPEHOCA BEIIECTB U MOTOKA YJHEPTHH B SKOCUCTEMAX, AHTPOIIOT€HHBIX

U3MEHEHHUH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyTOBOPOTA BEIIECTB
1 OMOTreOXMMHUYECKHX LIUKIIOB B Onocdepe

YMeHue NpUMEHSATh TMOJIyY€HHblE 3HAHUS AJs  OOBSCHEHUS
OMOJIOTHYECKUX MPOLIECCOB U SABJICHUH, AJI TPUHATHUS TPAKTUIESCKIX
pelIeHnid B TOBCEIHEBHOM KM3HU B LIETSAX 0OecreueHus: 0e30MacHOCTH
CBOETO 3JI0POBBbSl U 3J0POBbsl OKPYXKAIOMIMX JIFOJEH, COOMI0AeHUs
HOPM TPAMOTHOTO TOBEACHHUS B OKPYXKAIOLICH MPUPOJHOM CpPEXE;
NOHMMaHHE  HEOOXOJUMOCTH  HCIOJIb30BAHUSA  JOCTHKEHHI
COBPEMEHHOW OMOJIOTHH JIJIsl PAlMOHAIILHOTO MPUPOAO0NOJIb30BaHUS

YMeHue pemnath dJieMeHTapHble OMOJIOTMUECKHUE 3a]]a4H, COCTABIISATh
CXEMBbI IIEpeHOCca BEIIECTB U SHEPTUHU B IKOCUCTEMaX (I[E€MU MUTAHUS)

YMeHue BBIIONHATH Ja0OpaTOpHble M MpPAaKTHUYECKHE paboThI,
coON0aTh mIpaBwia Mpu paboTe ¢ y4eOHBIM M JIabOPaTOPHBIM
o0opynoBaHuEM

YMeHHne KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH UHPOPMALIUIO
OMOJIOTMYECKOTO  COACpXaHMs, BKIIOYAIOU[YI0 IICEBIOHAyUYHbIE
3HaHMS M3 pa3IuyHbIX UCTOYHMKOB (CMMU, Hay4yHO-mOMyNsIpHbBIE
MaTepuaibl); pacCMaTpuBaTh II00aTbHBIE SKOJIOTHUYECKHE TPOOIEMBI

45




COBPEMCHHOCTH, (I)OpMI/IpOBaTB 10 OTHOIICHHWIKO K HUM CO6CTBCHHYIO
ITO3HUITHUIO

10

YMeHune co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIE COOOIIICHMSI,
0000111251 OMOJIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB,
TPaMOTHO MCTOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTHI

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUSA

Kon

[IpoBepsiemMblii 37IEMEHT COJIep>KaHuUs

1

DBOJIIOLMOHHAS OUOJIOTHS

11

DBOJIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa dSBoMONKH. [lameoHTONIOTHYECKHE: TOCTIEIOBATEIBHOCTD
MOSIBJICHUS BUJIOB B TIAJICOHTOJIOTMYECKOM JICTOIHCH, TTEPEXOTHBIE (POPMBI.
buoreorpaduyeckue: cxolcTBO U paziuuue ¢ayH U (Iop MATEPUKOB U
OCTPOBOB. DMOPUOJIOTHYECKUE: CXOACTBA U Pa3INuus 3MOPHUOHOB Pa3HbIX
BHJIOB TI03BOHOYHBIX. (CpaBHHUTEIHbHO-aHATOMHYECKHE: TOMOJIOTHYHEIE,
aHAJOTMYHbIC, pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOoJEKyJIspHO-
OMOXUMHUYECKHE: CXOJICTBO MEXAHM3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
MEeTa0OJIMYECKHUX MyTeH Y BCEX OPTaHU3MOB

1.2

OomtonmonHass teopuss Y. Jlapsuna. IIpeamochuik BO3HUKHOBEHUS
napBUHM3MA. JIBHIKYIIIME CHIIBI BOJIFOIIMU BUJIOB 10 JlapBUHY (M30BITOYHOE
pa3MHOXXEHUE TMpPU  OrPAHUYEHHOCTH  PECYpPCOB,  HEONpEEJICHHAS
M3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cuntetnyeckas Teopus 3Bostonuu (CTD) 1 OCHOBHBIE €€ MOJI0KEHHUS.
MuxkposBosrorus. [Tonynsius kak eIMHUIA BUIA U SBOJIIOIUN

1.4

JBrkymue cuibl ((hakTOphl) SBOTIOIMK BUIIOB B TIpUpoze. MyTarimoHHBIN
npouecc M KOMOMHATHUBHAs W3MEHUYMBOCTb. [lomynsiiMmOHHBIE BOJIHBI U
apeid renoB. WM3omaums u  wmurpauus. EcrecTBeHHBIA 0OTOOp —
HarnpasJsonui ¢hakTop 3BooIuH. DopMbI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0aeHHOCTh OPraHW3MOB Kak pe3yibTaT 3BoJitouuu. [Ipumepsl
MIPUCIIOCOOJIEHHI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALUY.

Bun wu BumooOpaszoBanme. Kputepum Buma. OcHOBHbIE (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOe

1.5

MaxkposBomtorusi.  Dopmbl  IBOSIOLMU:  (DUTIETHYECKAs, UBEPTEeHTHA,
KOHBEpreHTHas1, mapajuiesbaas. HeoOpatuMocTh 3BOTIONNN

BO3HMKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe
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2.1

JloHay4yHbIE OPEACTABICHUA O 3apOXKJICHUM XKU3HU. HaydHble TUIIOTE3BI
BO3HUMKHOBEHUS KU3HU Ha 3emiie: abroreHes3 M MaHCIepMUs. XHUMHYECKas
ABOJIIONMS. DKCIEPUMEHTAIBLHOE MOATBEPKICHUE XUMUYECKON SBOJIIOIUU.
HauanbHple ortambl Ouonormyeckoi sposornuu. [umoresa PHK-mumpa.
[TepBbie KJIETKH U UX HBOJIONHUS. DOpMUPOBAHKE OCHOBHBIX T'PYII KUBBIX
OpraHu3MOB

2.2

Pa3Buture xu3Hu Ha 3emuie 1o 3paM U nepuojaMm. Karapxeil. Apxeiickas u
nmpotepo3oiickas 3pbl. [laneosolickas 3pa W ee MEepPHOIbl: KEMOPHICKHUH,
OPAOBUKCKHUH, CHUIYPUHUCKHUM, NEBOHCKHM, KAMEHHOYTOJIbHBIN, TEPMCKHM.
Me3o030iickas 3pa U €€ NEPUOAbL: TPUACOBBIN, FOPCKUI, MEJIIOBOM.
KaiiHozolickass 2pa W €€ TMepuoJbl: NaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEPUCTHUKA KIMMATa U T€OJOTHYECKHUX MPOLIECCOB.
OcCHOBHBIE 3Tambl 3BOJIIOLUUAHA PACTUTEIBHOTO H JKMUBOTHOTO MHpA.
ApomMopd0o3bl y pacTeHUM U KUBOTHBIX. [l0osiBIIEHNE, pacliBET U BHIMUPAHUE
TPYII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHu4ecKoro MUpa Kak oTpa)keHue 3BOoJtolHH. OCHOBHbIE
CUCTEMAaTUYECKHUE IPYMIbI OPraHU3MOB

2.4

9BOJIIOI_[HH YCJIOBCKA. AHTpOHOHOFI/IH KaK HayKa. PazButue HpGI[CTaBHCHHﬁ
O IMPOUCXOKACHUH YCIIOBCKA. MCTOI[BI HU3Y4YCHUSA aHTPOIIOICHE3A. CXOI[CTBa
N pa3jindug YCJIOBCKAa MW KHUBOTHBIX. CucremMaTHueCcKoe IOJI0KEHHUE
YCJIOBCKA.

HBuxymue  cunbl  (pakropsl) — aHTpomoreHeza.  HacneactBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3 >KHU3HH,
U3rOTOBJICHHUE OPYIUN TPY/Aa, MBILUIEHUE, PEYb

2.5

OcHOBHBIC CTaJMKM BETBU SBOJIIONHMH YEJIOBEKA: aBCTpPAIONUTEKH, UemoBek
yMenblid, YeloBek NpAMOXOoasiui, UemoBek HeaHAepTalnbCKuh, YenoBek
pasymMHbIii. Haxoakd WCKOMMaeMbIX OCTAHKOB, BpEMsl CYIIICCTBOBAHUA,
00J1aCTh pacIPOCTPAHEHMS], 00BEM T'OJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAHS

2.6

YenoBeueckne packl. (OCHOBHbIE OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasuiickas), HErpo-aBCTpaJIOMAHas (PKBATOpHAJIbHAS), MOHTOJIOWHAS
(a3uarcko-amepukaHckasi). UepTsl TpUCIIOCOOJICHHOCTH TMPEACTABUTENCH
YEeJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EAMHCTBO 4eIOBEUECKUX
pac. Kputuka pacuzma

Opranu3mbl 1 OKpy>Karolias cpeaa
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3.1

DKoJIoTHsI KaK HayKa. 3aJ1auy U pa3aelibl SKOJIOTHH. MeTOIbl SKOJIOTUYECKHUX
HCCIENOBaHUM. OKojormdeckoe MupoBo3spenue. Cpensl oOuTaHUSA
OpPTaHU3MOB: BOJTHAS, Ha3eMHO-BO3IYyIIIHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHAS

3.2

Okonorudeckue ¢akropbl. Kraccuduxarus sKonornyeckux (HakToOpoB:
abuotnyeckue, OMOTUYECKHE M aHTPONIOTeHHbIE. [leiicTBHE IKOIOTHYECKUX
(hakTOpPOB Ha OPTAHU3MBI

3.3

Abunotudeckue HakToOpbl: CBET, TEMIEpaTypa, BIAKHOCTh. POTONEPUOAN3M.
[IpucniocoOneHust OpraHu3MOB K JIEUCTBUIO aOMOTHYECKHX (PAKTOPOB.
buonornueckue puTmsl

3.4

buotnueckne  dakroppl.  Buasl  OMOTMYECKHMX  B3aMMOJCHCTBHIA:
KOHKYPEHILIUA, XUIIHUYECTBO, IApPa3sUTU3M, MYTyalau3M, KOMMEHCAJIU3M
(Hax1eOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIN3M, HEUTpanu3M. 3HaueHHUE
OMOTUYECKHX B3aUMOJCHCTBUU [UIsl CYIIECTBOBAHHUS OpPraHU3MOB B
IPUPOJHBIX COOOIECTBAX

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKN  TIOITYJIALIWUA. OCHOBHBIC TIOKa3aTeIU
monmysinuu: 4YUCICHHOCTb, INIOTHOCTb, POXIACMOCTb, CMCPTHOCTD,
IIpUPOCT, MUT'pALTHSL. I[I/IHaMI/IKa YUCJICHHOCTH IIOITYJIAOUH U €C PCTYJLAIUA

COO6HICCTBa H SKOJIOIN4YCCKHUEC CUCTCMbI

Coo01iecTBO Opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTpaHCTBEeHHAs, Tpoduueckas (muiieBas). Bunbi-nomuHantsl. CBs3u B
OuoneHo3e

4.2

Okosnoruyecknue cuctembl (3kocuctembl). IloHsiTie 00 3KocucTemMe
u  OworeoneHoze.  DyHKIMOHANbHBIE  KOMIIOHEHTBI ~ SKOCHUCTEMBIL:
OPOAYLEHThl, KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BemiecTB U MOTOK
SHEPIruM B 3KocHucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCHUCTEMBI.
[Tumessle nenu u cetu. OCHOBHBIE MOKA3aTEIM 3KOCHCTEMBI: OHOMacca,
OPOAYKIMS. DKOJOTHYECKHE MUPAMUIBI: TPOAYKIMH, YHCICHHOCTH,
Oouomaccel. CBOWCTBA SKOCHCTEM: YCTOMYMBOCTb, CaMOPETYJISILIMS,
pazButue. Cykueccus

4.3

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  AKOCHUCTEMBI.  ATpPO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe W XO34HCTBEHHOE  3HAYEHHME  arpodKOCUCTEM U
ypOOIKOCHUCTEM.

buopasnooOpazue kak (akrop ycrodumBocTu sKocucTeM. CoxpaHEHHE
OMOJIOrHYecKOro pa3Hooopasus Ha 3emiie
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44 | Vuenue B.M. Bepnaackoro o 6uocdepe. I'paHulibl, cocTaB U CTPyKTypa
ouocdepsl. XKupoe BemecTBo u ero ¢pyHkinnu. OcodeHHoCcTH Gnochepsl Kak
rJI00aTbHON APKOCHUCTEMBI. J[MHaMUueckoe paBHOBECHE U oOpaTHasi CBS3b B
ounocdepe. KpyroBopoTsl BeniecTB 1 OMOTCOXUMUIECKUE ITHKIIBI JIEMEHTOB
(yrepona, azora). 30HaIBHOCTH OMOChephl. OCHOBHBIE OMOMBI CYITIH

45 | YenoseuecTBo B Ouochepe 3emiin. AHTPOIOTeHHbIC U3MEHEHUS B
ounocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

OcHOBa palMOHAILHOTO YIPAaBJICHHUS TPHPOIHBIMH pecypcaMu H HX
UCTonb30BaHue. JlocTxkeHus] OMOIOTHH 1 OXpaHa MIPHPOIBI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA:

1. buonorus. 10 knacc. bazoBeiit ypoBens - [Taceunuk B.B., Kamenckuit A.A.,
Py6moB A.M. u np.
2. buonorus. 11 kiacc. ba3oBsiit ypoBens - [Taceunuk B. B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET: Bu6muoreka IIOK
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