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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHErO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorusy», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pas3jiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIEI0BaTEIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamme no OMOJI0THHY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIJITAHUPYEMbIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTENbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoyioTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHUS, PEICTABICHUN O 3JJ0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled NpUpOJHON cpeje.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIIEHO BHUMAHUE HCHOJb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKHU 11eJIeCO00pa3HOTo
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpeJle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHMS K MPUKIAIHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOUMOCTHIO O0ECTICUEHHS YCIIOBUM JIJIsl pEeILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPast
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHe cpeaHero oOmero o0pa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHre OMOIOTUSI UMEET TAKXKE JUIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0run o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHUX 3HAHHMM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEACTABICHHOIO B IpOrpaMme Mo
OHOJIOTUH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA W YMEHHs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIECH KyJbTYphl, ONpEACISAIONINE aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHUS.

CTpykTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYEHHs 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICJICHBI CIICIYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOIOrus Kak Hayka. Meroasl
HayyHOro mno3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHuszMm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



Llens u3yuenuss yueOHOoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6a3oBOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AIMH, BBIIAOIIMXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IVIIIOB, WACH M TMOIXOJI0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHME Yy oOOydJarommxcst oO0meil KylnbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, TOTYYECHHBIX IPH U3YICHUN
Onooruu;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUA;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMUECKUX 3HAHWUW JUIsl TIOBBIMIEHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE U COONIOACHHE Mep MNPOPUITAKTUKI
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi 6uonoruy Ha 6a30BOM ypOBHE CpeAHETo o01ero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

I'maBa 1. Buosorus kak Hayka.

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

Metoabl TO3HAHUS KUBOW MPUPOJIBI (HAOIIOICHHUE, YKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, x. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWEe pa3IUYHBIX METOJOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

I'naga 2. )KuBble cucTeMbl M HX OPraHU3ALMS.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpas3ue. YpOBHU OpPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKUBOW NpUpoAbDy, MoAenb Mosiekysl JTHK.

I'naBa 3. XumMuyeckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOXJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B KkieTke. lloxnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre O€IKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKUIMUU OENKOB.

depmeHTHI — Onosiornyeckue karanuzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIN
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamuubpl. Otauyus
(GhepMEHTOB OT HEOPTaHUYECKUX KAaTaIu3aTOPOB.



VYrieBoibl: MOHOCaXapu bl (TITI0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaj, TJUKOreH, UEeJUII0I03a).
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KIICTKH.

KieTka kak nenoctHas xuBas cucrema. O01mye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, moiekynbl JIHK kak renHermdeckuit ammapar, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotudyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHKuuu. [{uToriasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KIETOUHBIA IEHTP, ILEHTPUOJH, PECHUYKH,
KryTUKUA. OYHKIIUK OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue saipa: siaepHas o0oJovKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, Ix. Yorcon, O.
Kpuxk, K. M. bap.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabmuubl u cxembl: «llepuoanyeckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTtes 0enka», «CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIIETKWY,
«CTpoeHue aapa KIeTKn», « YTIeBOIAb, «JIumuab.



O6opynoBaHue: MyJIbTUMEIUWHbBIE CPEACTBA JJIsl AEMOHCTpAIUU MOPTPETOB,
TaOJIHIL, CXEM.

I'naBa 4. ’/KuzHeesiTeJJbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIUA (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BeniecTB: aBTOTpO(dHbIN U rerepoTpodHbIil. Ponb hepMeHTOB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dotocunTteza. IpdexTuBHOCTH PoTocMHTE3a. 3HAUCHHUE (OTOCHHTE3A IS KU3HH
Ha 3emsie. BiausHue ycioBuii cpeqibl Ha (POTOCHHTE3 U CITIOCOOBI MOBBITIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
JKWA3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTalbl YHEPTETUUECKOro 0OMeHa. [ nkonus.
bpoxenne u ero Buapl. KucinopogHoe OKHCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauusa u JHK.
Peanuzauus reHetudyeckoil MH@OpManuMu B KIETKE. |'@HETHMYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Matpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortambl TpaHcisuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — Bozoyautens CITM/]a.
OOpaTHass ~ TpaHCKpUIUs, peBepraza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

Tabmuiel m cxembl: «Tunbl mutanusy», «Metaboauzm», «MHUTOXOHIAPHI,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuzHeHHbld nukia Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK.

[Tpaktrueckast pabora Ne2 «Pemenue 3amad Ha Temy «bruocuHTE3 OEIKa»»

O6opynoBanue: MyJIbTHMEINNHBIC CPEICTBA IS JEMOHCTpAIMU Mporiecca
OnocuHTEe3a OeKa, TaOJIHIa TeHEeTUUECKOr0 KOa.



I'maBa S. PasMHOKeHHe U MHAMBUAYAJbHOE Pa3BUTHE OPTraHU3MOB.

KieTouHplii MK, WM JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTosiorMYEeCKHE OCHOBBI PAa3MHOXKEHUS W  HWHJIWBUIYAJbHOTO  pPa3BUTHA
OpPTraHU3MOB.

Henenue knetkn — muto3. Craauu murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

®opMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAHHWE OJIHO- KW MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYECHUE JUJISl CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. IIpoueccel, npoucxonsiine Ha CTagusxX MeHos3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJOrMYECKUU CMBICT H
3HAYEHHUE MEHO03a.

['ameTorenes — mporecc 0oOpa3oBaHUs TMOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBbie xeje3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHWE U Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIeTKa) — CHEepMaTOreHe3 M OBOIEHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIiogoTBOpEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOTeHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisiuus, opranHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAIMOPHUOHAIIBHOTO PAa3BUTHS: MPAMOE, HempsMoe (IMYMHOYHOE). BriusiHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIIEHHBIE
YPOJICTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHSL.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemnmukanus JHK», «Mutos»,
«Meno3s», «IIpsmoe n HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIEKONMUTAOIIUX U
yenoBeKay, « OCHOBHBIE CTaIMM OHTOTEHE3a.



O6opynoBaHue:  MyJIbTUMEIUWHBIE  CPEACTBA  JJI1  J€MOHCTpALUU
Ja00pATOPHBIX OMBITOB TOTOBBIX MHUKPOIPENAPATOB, KJIETOUHBIX MPOLIECCOB H
MOJIeTIen («Crrepmato3ou1bt MJIEKOITUTAIOLLIETOY, «Slitneknerka
MJIEKOMUTAIOMIET0», «KapHOKMHE3 B KIIETKAaX KOPEIIKA JIyKay, «JleJeHre KIeTKN»
moaeib JJHK, monens MetadasHoit XpoMOCOMBI).

JlaGopaTopHblie ¥ NpakTUYeCKUEe PadoThI:

Jlabopatopuas pabora Ne 1. «V3ydeHwme CTpOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

I'naBa 6. HaciieaCTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB.

[Ipenmer u 3a1aun reHeTUKU. VIcTopus pa3BUTHUS reHETUKU. Ponp nutonoruu
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETHUKHU. BKJIam POCCHICKUX W 3apyOCSKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYECCKUH,
HATOIN€HETUYECKUH, MOJEKYISIPHO-TCHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHATHSA. [ 'eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJICIOBAaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpasusi TUOpPUI0B MEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PACIICIUICHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1onHOe 1 HenoHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymoliee ckpenmpanue. Fcrnonp30Banne aHaTM3UPYIOMETr0 CKPENMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHue clersieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCKne KapThl.

['eHetrka mosa. XpoOMOCOMHOE OMNpEACTeHNUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUABI ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIMOHHONW U3MEHYMBOCTU. BapuanmoHHbIN sl U BapualluOHHASI KPUBAs.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUMBOCTh. KoMOMHATHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTaImoHHasi U3BMEHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MpUYMHBI MyTaliuii. MyTareHHbie (GaKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieACTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

Buesnepnast HacCiI€ACTBEHHOCTh U U3MEHUYUBOCT.



['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnenctBeHHble 3a00jieBaHUS 4YeJIOBEKAa: T'e€HHbIE OO0JE3HHU,
00JIe3HU C HACIEACTBEHHOM MpPEeApacHoIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOM
IEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JleMOHCTpauM:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus.

Tabnuib! u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOT€HETUYECKasI
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 HUTOI€HETUYECKAs! OCHOBA», «3aKOH YHCTOTHI
ramer, «lurubpuaHoe ckpemuBanue», «l luTonorunyeckre 0OCHOBBI AUTUOPUTHOTO
CKpeIMBaHusD», «Menosy, «B3auMoaeicTBre ajieIbHbIX TEHOBY, «I €HeTHYeCKne
KapThl PACTCHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACIIEIOBAaHUsI, CLUEIUICHHOTO € MoJiom», «KapuoTumel yeaoBeka U >KMBOTHBIX),
«Bugpl u3meHunBoCTH», «MoaudukanmoHHas M3MEHYMBOCTHY, «HaciemoBanue
pesyc-aktopay, «['eHeTrka rpynmn KpoBu», «MyTallmoHHass U3MEHUUBOCThY.

O6opynoBaHue: MyJbTUMEIUNWHBIE CPEACTBA JJIsI JIEMOHCTPAIIMHM TOTOBOIO
MUKponpenapara «J/lpo3oduna», wu3zoOpaxeHui, TaOIUI, CXEM, MPOBEIACHUS
71abopaTopHBIX paboT.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGopatopHas pabota Ne 2. «l3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO W
JUTHOPUAHOTO CKpPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTpEIapaTaxy.

[TpakTrueckast paborta Ne 3. «PelreHne reHeTHUECKUX 3a/1aW».

I'maBa 7. Cesiekniusi oprann3moB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W MPOLECC. 3apOXKICHUE CEIICKIMU U JOMECTUKAIHS.
VYyenue H. U. BaBuiioBa o eHTpax NpOUCX0XKACHHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pacteHui. LIeHTpbl MPOMCXOKACHUS TOMAIITHUX )KUBOTHBIX. COPT, MOpO/1a, IITaMM.

CoBpeMeHHbIE METOIbI CeeKIUU. MacCoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIMU pACTeHUW U KUBOTHBIX. OIlLIEHKa 3KCTepbepa. bIu3KOpoICTBEHHOE
cKkpemBaHue — uHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBaHUE — ayTOPUIWHT.
Otnanénnas rubpuausanus u e€ ycrnexu. MIcKkycCTBeHHBIN MyTareHes u MnoxydeHue
MTOJIMIUIONIOB. JlOCTHIKEHUS CENEKIIMN PACTEHUN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas



uHxeHepus. Kinertounbsle KyiabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUU.
KiionupoBaHre BBICOKONPOAYKTUBHBIX —CEIBCKOXO3SMCTBEHHBIX OPraHH3MOB.

Okojornyeckrue W 3tudyeckue  npobmembl. MO —  reHeruyecku
MOU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabnuiel u cxeMbl: KapTta «LIeHTpbl MPOMCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OObekThl OuoTexHONOTHM», «KileTouHble KyabTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIbTUMEIUWHBIC CPEACTBA VI JEMOHCTpAIMU MTOPTPETOB,
Tabauil, cxeM, npe3eHTannu «OCHOBHBICE METOJABl M JIOCTIKCHHS CEJICKIIUU
PaCTEHUN U )KUBOTHBIX»

11 KIIACC

I'maBa 1. JBosrrouMoHHast OMOIOTHA.

[Ipennochulku BO3HUKHOBEHUS SBOJIOLUMOHHOW TEOPUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJIOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIIOTMYHbBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX IyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHHM3MA. JIBWOKYIIME CHJIBI JBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTbD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) u e€ 0OCHOBHBIE MTOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl (pakTopbl) 3BOJIOLMKU BUAOB B Mpupojae. MyTallMOHHbIN
MpoIlecC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M30J41ust 1 MUTpalus.



EctrectBennblii otO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BOJoUMU. [Iprmepsl
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMOp(03bl U UAN0AAANITALIUY.

Bun wu  BugooOpazoBanue. Kpurepunm Buga. OcHOBHblE  (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonus. DopMbl  3BOTIONMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas, napauienbHasd. HeoOpaTuMocTh 3BOIIOLUY.

[IponcxokIeHHE OT HECNEeNHAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromast
crenuanu3anus. AJanTuBHas paguarus.

JlemoHcTpanum:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepiios.

Tabnunps! 1 cxemsl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiiey», «3apoIbliin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI  3a
cymectBoBanue», «EcrectBenHblii  oTOOp», «llomymauuun», «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Unmoamantaumumn», «OO0mIas aereHepamus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopynoBaHue: MyJbTUMEIUNHBIE CPECTBA ISl IEMOHCTPAMU KOJUIEKIIUU
HAaCEKOMBIX C Pa3JM4YHBIMH THUIIAMH OKPACKH, KOJUIEKUMH «IIpumepsl 3aIuTHBIX
IPUCIIOCOOICHUN Y JKUBOTHBIX», MoOJenu «OCHOBHbIE HAIPABIICHUS 3BOJIOLUN,
Mozienb «CTpoeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX», Ouoreorpadpuueckas Kapra
Mupa.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

[Tpaktnueckast padora Ne 1. «CpaBHeHuE BHUIOB MO MOP(HOIOrHYECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 1. «Onucanue nprucnocoOIEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

I'maBa 2. Bo3HMKHOBEHUE M Pa3BUTHE 'KU3HU HA 3emuie.

JloHay4yHBIE€ TPENCTABICHHUS O 3apOXKICHMM >XU3HU. HaydHbple runoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HavyanbHbie 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ nNepuoabl: KEeMOPUKMCKUI,
OpPIOBHUKCKHUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U
KUBOTHBIX. [I0siBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBrxyuue cuibl (pakTopbl) anTponorene3a. HacineactBeHHas ”3BMEHYMBOCTh
U ecTeCTBEHHbIM OTOOp. OOILIECTBEHHBIM 00pa3 KU3HU, M3TOTOBJIEHUE OpPYAUI
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum MCKOmaeMbIX OCTaTKOB, BPEMS CYILIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAasA),  MOHIOJOUIHAS
(a3uaTcko-amepuKkaHckasi).  UepTsl  MPUCIOCOONEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuubl U cxeMmbl: «Pa3BuTue OpraHmyeckoro mupa», «PacturenpHas
KIIeTKa», «KuBoTHas kiertka», «lIpokapuornueckas knetka», «CoBpeMeHHas
CUCTEMA OPraHU4YEeCKOro Mupa», « OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXOJOK
IIPEKOB COBPEMEHHOTO YEIOBEKAY,

O6opynoBanue:  MyJbTUMEAMIHBIE  CpeicTBa ISl JIEMOHCTpPALMH
r€OXPOHOJIOTMYECKON TaOIuIbl, KOUIeKIUU «DOopMbl COXpaHHOCTH MCKOMAeMBbIX
YKUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 2. «M3yueHne MCKOMaeMbIX OCTATKOB PAaCTCHUM U
YKABOTHBIX B KOJJIEKIUAX).



I'maBa 3. Opranu3mbl U OKpPY KAKOIIAs cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamus skomornueckux (HakTopoB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTMYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTndeckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buoTtnueckue ¢paktopbl. Bunbl OHOTHYECKUX B3aMMOICHCTBHUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHHe OMOTHMYECKHUX B3aUMOJECUCTBUI JIs CYIIECTBOBAHHWS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUsA
OpranusmoBy, «Dotonepuoausm», «llonymsuun», «[Iumessie nenm.

OobopynoBaHue: MyJIbTUMEANIHbBIE CPEACTBA ISl JEMOHCTPALMU TOPTPETOB,
Ta0JIuUIl, CXEM, TPOBEACHUS JTA00PATOPHBIX padoT.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 2. «Mopdomorndeckue 0COOEHHOCTH PACTEHUHN U3
Pa3HBIX MECT OOHUTAHUS.

I'naBa 4. CooOuiecTBa ¥ 3KOJIOTrHYeCKUE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U NMOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (ruieBbie) ypoBHH dKocucTeMbl. [TumeBbie rienu u cetu. OCHOBHbBIE
MOKa3aTelu SKOCHCTEMBI: OMomacca, MPOAYKLUHA. DKOJIOTMYECKHE TMHUPaAMUJbIL:
OPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinuus, pazputue. CyKIeccus.



[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero (QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
r100aJIbHOM JKOCHCTEMBbI. J[MHaMHuYecKoe paBHOBeCHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (Yriaepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mo0anbHbIE IKOJIOTUYECKUE TPOOITIEMBI.

CocyiiecTBoBaHME MPUPOIBI U yesioBeuecTBa. CoxpaHeHne OnopazHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUU U OXpaHa
IPUPOBI.

JlemoHncTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bHOLEHO3: COCTaB U CTPYKTYypay,
«[Ipupoansie coobuectBa», «llenn nuTanus», «IKoJOTMUECKas NHpPaMUIAy,
«buocpepa n yenosex», «ArporeHos», «[IpumepHbie aHTPONIOre€HHbBIE BO3ACHCTBUS
Ha TIpupoay», «IlapHukoBsiii 3pdexT», «DakTOpbl paIMOAKTUBHOTO 3arpsI3HEHUS
ouochepr», «OOmas crpykrypa Ouocheps», «KpyroBopor yriepoga B
ounocheper», «KpyroBopot a3ora B mpupoe.

OobopynoBaHue: MyJIbTUMEIUIHBIE CPEACTBA ISl JEMOHCTPAIMK [TOPTPETOB,
TaOJIMI] U CXEM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYLIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3WLHMM JUYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHMsS ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MIPOCKTOB, PEIICHUHW Y4YeOHBIX M T[O3HABATEJIBHBIX 3aJla4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUSAMH, KYJIbTYPHBIMHA IIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJIePKAHUS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO POJMHY, CBOW S3BIK M KYJbTYpPY, IPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



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

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHUM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIINUX 30POBbIO U JKU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW W COIMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphI: TMPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHHU 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);



AKTMBHOE HENPUATHE AENUCTBUM, IPUHOCAILNX BPEJ OKPYKAIOIIEH IPUPOAHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMeEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATENBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHPE;

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

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHHH IpodsieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh  pPEeCcypcHble  MNPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOJA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHUSI O0IIEeH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4YE€HUH OUOJIOTHH;

ITOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JMJI1 aHajau3a u
OOBSICHEHMSI SIBICHUIM OKPYXKArOIIEro MUpa M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS Jis
peleHust npobJieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

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



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHLMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOYyYaroIMXCsi — HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCATbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

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

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKWBOW MPUPOJBI;

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

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



pa3palaTeiBaTh IUIaH pEHICHUS MPOOJEMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHHUPOBATH U BBINOIHATH paO0OTY B YCIOBUIX PEAJIbHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  pa3pellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKHA OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

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

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IMpencTaBICHUs, KpUTHUECKHU OLIEHUBAThH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoil uHGpOpManUenH: TNPUMEHATh XHUMHUYECKHUe, (Qusmueckue W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

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

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUU IO CYHIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIbHO BBINIOJHEHUS MpeIaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA JPYTHMX y4aCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeEBepOalbHbIE CpEACTBA OOIIECHUS, TOHHMAaTh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI MPU PEIICHUH OMOJIOTUYECKOUN POoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a/1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

OpPUHUMATh TEIM  COBMECTHOM  JEATEeThbHOCTH, OpPTraHU30BHIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



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

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHMS B )KU3HEHHBIX U YU€OHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYINKAax IO OTHOILICHHUIO K JKHBOHU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

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

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTUBBHI B JIESTEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEQIIEKCUU I OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo OHOJOTHM Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUW B Pa3IUYHBIX y4E€OHBIX CUTYyallUiX, a TaKKe B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

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

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOIO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. V. BaBunioa) u ydenus (0 IeHTpax MHOTO0Opas3us u
MPOUCXOXKIECHUSI KyJIbTYpHBIX pacTeHuid H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHHUI, OpraHu3alus U IMpPOBEICHUE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKkoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTAPHbIE TEHETUYECKHUE 3aJladyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE U TPAKTUYECKHUE PpadOThl, COOMIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHHN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

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

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

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyIHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUHCKHUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACPIKaHNE OMOJOTUYECKIX TEPMUHOB M TTOHSATHI: BU/I,
MOMYJSAIKA, TeHOMOH, DBOJIONHMS, ABWXKYIHME CHIBI ((aKTOPhI) HSBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



YMEHHE WH3jaraTh OHOJOTHYECKHE TEOpHH (PBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIAATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLICHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M NOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPOIOTCHHBIX HM3MEHEHUU B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C LeNplo obecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

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

YMEHHUE KPUTHUYECKU OIIEHUBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((POPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

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



TEMATHYECKOE IINTAHUPOBAHUE

Neo
/i HaumeHoBaHue pa3ieoB U TeM POrpamMMbl KonuyecTBo yacos
10 KJIACC
IToBTOpeHue

CraproBasi TMarHOCTUKA

I'nasa 1. buoJiorus kak Hayka

buonorus B cucreme Hayk. buogornueckue CucTemsl,

11 IIPOLIECCHI U UX U3YUYECHHUE. L
MeTtoapl mo3HaHUS )KUBOW NpUpoAbl. [IpakTnyeckas
1.2 pabota Ne 1 «/cnonb30oBaHuEe pa3InYHbIX METOIOB TIPU 1
M3y4YeHUU OMOJIOTHYECKUX OOBEKTOBY
I'naBa 2. 7KuBble cucTeMbl M UX OPraHU3aLUs 2
2.1  buonormdeckue CUCTEMBI, TPOIECCH M UX H3yUCHHE. 1
2.2 HUcropus u metonbl n3ydeHus kietku. Kiierounas reopus 1
I'maBa 3. XumMu4ecKHil COCTaB U CTPOEHHE KIECTKH 5
3.1 XUMHUYECKUN COCTaB KJIETKU. Boja u MuHepaabHbIE COMU 1
3. benku. CoctaB u crpoenue 6enkoB. DepMeHTH — 1
' OMOJIOTHYECKUE KAaTaTN3aTOPHI.
33 Yraesoapl. Jlunuael. HykiennoBeie kucnotsl. KieTka kak 1
' L€JI0CTHAS JKMBask CUCTEMA
3.4 CrtpoeHue ryKapuoTHUECKOM KIETKH.
3.5 CrtpoeHue ryKapuoTHUECKOM KIETKH.
I'naBa 4. ’/KusHeaesiTeJJbHOCTh KJIETKH 6
41 OOMeH BelecTB Uil MeTaboIu3M. DHEPreTUIECKUI 1
' 0OMEH
4.2 doTtocuHTE3. XeMOCUHTE3. JKU3HEHHBIN [IUKII KIETKHU.
4.3  Jlenenue KiIeTKU. MUTO3.
44 buocunTes 6enka. Peakius MaTpUuHOTO CHHTE3A. 1
' Tpaucnsius — 6uocunTe3 OesKa
KonTponbsHas padota o rinaBaM: «buosiorust Kak HayKay,
45 «OKuBBIE CUCTEMBI U UX OPraHU3aLUD», XUMUYECKUN 1
' COCTaB U CTPOCHUE KIETKW», « KU3HEIeATeIbHOCTh
KJIETKN
46 [Ipaktuyeckas padota No2 «Pemenue 3agau no reme 1

«buocunres denka»




I'naBa S. PasMHoOkKeHMe M MHAUBUYaJIbHOE PAa3BUTHE

OPraHu3MoB >
51 Hexknerounble popMbl )KU3HH — BUPYCHL. POPMBI 1
' Pa3MHOKEHHSI OPraHU3MOB
5.2  Meiio3
5.3  Meiios
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
5.4 OmnonotBopenue. Jlabopatopnas padota Ne 2 «3yuenue 1
' CTPOEHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
5.5  HuouBuayaneHOE pa3BUTHE OPTaHU3MOB
I'naBa 6. HacsieicTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB 6
['eneTnka — Hayka 0 HACJIEICTBEHHOCTH U H3MEHUYHUBOCTH.
6.1  3aKOHOMEpPHOCTH HACJIEIOBAHUS MIPU3HAKOB. 1
MonoruOpuaHoe CKpenuBaHmue
6.2 JurubpuiHoe cKkpelrBanie. 3aKOH HE3aBUCUMOTO 1
' HacJeJ0BaHUs IPU3HAKOB.
6.3 [Ipaktuueckas padota Ne 3 «PemeHne reHeTHUECKIX 1
' 3a1a9y.
CuernneHHOE Hacen0BaHue mpu3HakoB. JlaboparopHas
6.4 pabota Ne 2 «/3ydeHue pe3yibTaTOB MOHOTHOPHUIHOTO U 1
' JTUTUOPHUIHOTO CKPEIIMBAHUS Y JPO30(UIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»
6.5 I'enernka nona. HaciienoBanve npu3HAaKoB, CLENJIEHHBIX C 1
' nosom. ['eHeTrKa yenoBeka
6.6 M3MeHYnBOCTh: HACJIEACTBEHHASA M HEHACIIEICTBEHHASA 1
I'naBa 7. Cenekuusi opranu3smMoB. OCHOBBI OMOTEXHOJIOTUH 2
CenekIus Kak Hayka U mporecc. MeToabl U JOCTHKECHUS
7.1  cenexkuuu pacTeHUH U )KMBOTHBIX. bUOTEXHOMOrUs Kak 1
oTpacib MPOU3BOJICTBA.
KonTtponpshas pabora no rinaBam: «Pa3zMHoxeHue U
75 | MHIMBHIYalbHOE PaSBHTHE OPraHU3MOBY, 1
' «HacnencTBeHHOCTh U U3BMEHYUBOCTH OPTaHU3MOBY,
«Cemnexrus opraan3MoB. OCHOBBI OMOTEXHOJIOTHH.
PesepBHbIe yach!' 3
Hroro 3a 10 kiacc 34

11 kaacce




I'naa 1. DBoJIOIMOHHAS OMOJIOTHUA 8
1.1 DBOJIIONMS U METO/IbI €€ N3yUeHUS 1
1.2 HUcropus pa3BUTHS IPEACTABICHUI 00 SBOIIONHNA 1
1.3 MuxkposBomonus 1

[Tomynsanus Kak 3MeMeHTapHas eAUNHUIA BUIA U
1.4  osBomrouuu. [Ipaktuyeckas padbota Ne 1 «CpaBHeHue 1
BUJIOB IO MOP(OIOTHYECKOMY KPUTEPHIO»
1.5  JIBmxymme cuisl (3€eMEeHTapHbIEe (DAKTOPBI) IBOJIIOLIUU
1.6 EctectBennsii oT00p U €ro HopMBI
Pe3ynbTaThl HBONIIONHH: MPUCITOCOOTIEHHOCTh OPTaHU3MOB
17 M BU000pa3oBanue. JlabopatopHas padora Ne 1 1
' «Onucanue NpucrnocoOIEHHOCTH OpTraHnu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay
18 Hamnpapnenust u mytu makposBoJtorni. HeobpatumocTts 1
' 3BOJIIOLMH.
I'naBa 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HHM HA 3eMue 8
2.1  Hcropwus xu3HH HA 3eMJI€ U METOJBI €€ N3yUCHHS 1
2.2 T'mmoTe3bl MPOUCXOXKACHUS )KU3HHU HA 3eMIIe 1
2.3 Pa3Butue xxu3HU Ha 3eMIIe 11O 3paM U TIEpHOaM 1
OCHOBHBIE ATAIbI BOTIOINH PACTUTEIHHOTO M JKUBOTHOTO

24 mupa. [Ipaktuueckas padora Ne 2 «13yuenue 1

' MCKOMAEMBbIX OCTaTKOB PACTEHUH U )KUBOTHBIX B

KOJUTEKLIMSIX)

2.5  CoBpeMeHHas cUCTEMa OPraHUYECKOro MUpa 1
DBOJTIOIMS YeJIOBEKa (aHTpororeHes3). JIBmKyIue cuibl

2.6  (dakropsl) antponoreHeza. OCHOBHBIE CTAUH IBOJTIOLUN 1
YeJioBeKa
KonTponpHas padota o rmaBaM «IBOIOIMOHHAS

2.7 ouonorusi» u « BOSHUKHOBEHUE U Pa3BUTHE KU3HU Ha 1
3emie»

2.8 = UYenoBeueckue pachl U MPUPOTHBIC aIalTAIINH YEIOBEKa 1

I'maBa 3. Opranu3msl U OKpY KawLIas cpeaa 6
3.1  Dkosorus Kak Hayka 1
3.2 Cpenpl 00UTaHUA U HKOJIOTHYECKHE (PAKTOPHI 1




Ao6uotndeckue akropsl. JlabopaTropnas padorta Ne 2
3.3  «Mopdonornueckrne 0COOCHHOCTH PACTEHUI U3 Pa3HBIX 1
MECT OOUTaHUS.
3.4  buornyeckue GpaKkTOPHI 1
3.5  buornyeckue GpakToOpsI 1
3.6 DxoJormueckue XapaKTePUCTUKH TOMYISAIIUHN. 1
I'naBa 4. Coo01mecTBa U 3KOJIOTrH4eCKHEe CHCTEMbI 9
4.1  CoobmiecTBa OpraHu3MOB — OUOIICHO3 1
4.2 DKOJIOTUYECKHE CUCTEMBI (IKOCHUCTEMBI) 1
43 OCHOBHBIE TTOKA3aTENIHN YKOCUCTEMBI. DKOJIOTUYECKUE 1
' nupamuabl. CBoiicTBa axkocucteM. CyKieccus
4.4  TlpupomaHble IKOCUCTEMBI 1
4.5  AHTpPOTNOreHHBIC YKOCHCTEMBI 1
4.6  buocdepa — rmobdanpHas IKOCUCTEMA 3eMITU 1
4.7  3aKOHOMEpPHOCTH CYIIECTBOBaHUs Ouocheps 1
48 UYenoseuecTBo B Ouochepe 3emiu. 1
' Cocy1ecTBOBaHUE MPUPOJIBI M YETIOBEUECTBA
4.9  HTOroBbIif KOHTPOIH
PesepBHbIe yachr! 3
Hroro 3a 11 kiace 34
O01ee KOJIUYECTBO YaCOB MO NMPorpamMme 68

'Pe3epBHBIC YaChl MOTYT OBITH UCIIOJE30BAHBI JIJISI TPOBEICHUS aIMUHACTPATHBHBIX KOHTPOIHHBIX padoT,
BIIP, BHENITHUX MOHUTOPHHIOBBIX UCCIIEOBAHUMN, MPOOHBIX EI'D, 3a1uThl IPOEKTOB, TOBTOPEHUE TEM,
BBI3BIBAIOIIMX 3aTPYIHCHHUS Y O0YUArOIIUXCS U JP., IPOBEPKU TEM, BEHIHECEHHBIX Ha CAMOCTOSITEIILHOE
H3Y4YECHHE, a TAKXKE PE3EPBHBIC YaChl 3aIUIAHUPOBAHBI HA CIIy4ail BRIMAICHUS YPOKOB Ha MIPA3JHUYHbIE
(BBIXOJHBIE) THU.



Y4eOHO-MeTOAMYECKOE o0ecriedeHue 00pa30BaTeJIbHOI0 MPoIecca
o0s13aTesibHbIE YUeOHbIe MATEPHAJIBI VISl 00yYAIOIIUXCS

* buosnorus / [laceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue /Tlon
pen. [Taceunuka B.B.,
* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u

npyrue /Ilon pen. Ilaceunuka B.B.,

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
bubmmoteka [IOK
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