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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
OPUHIIMIIAX, 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,
OTpe/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
(bOopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
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 YAEJIIEHO BHUMAHUE HCHOJb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNlOoBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJITUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKHU 11eJIeCO00pa3HOro
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 oOpa3oBaHUS 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.

Bonpiioe 3HaueHre OUOJIOTUSl UMEET TAKXKE JJIs1 PEIICHHS] BOCIUTATENbHBIX 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 3HAHHM 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, MPEACTABIEHHOIO B IPOrpaMMme 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
OMOJIOTMH OCYIIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAUYEHHsA 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 yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBNAJICHHUE  OOYYalOUIMMHCS  3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
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 TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSAX 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 arpoOMOTEXHOJIOTU;

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 kinacce — 34 yaca
(1 gac B HezEMIO).



COAEPKAHUE OBYUEHUS
10 KVIACC

I'naBa 1. buosiorusi Kak HayKa.

buonorus xak Hayka. CBsi3p OMOJOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U IPYTUMH
€CTECTBEHHBIMU HayKaMH, (Qrutocodpuei, STUKON, SICTETUKON U mpaBoM. Ponb OGmonoruu B
dbopMHpOBaHUU COBPEMEHHON HAyYHOU KapTHHBI MUpa. CucTteMa OMOJOTUYECKUX HaYK.

MeTonpl TO3HAHUS KUBOM TPHUPOAbl (HAONIOACHHE, SKCIEPUMEHT, OIUCAHUE,
U3MepeHue, Kiaccupukalys, MoJeTUPOBaHNE, CTATUCTUYECKAs: 00pabOTKa JaHHBIX).

JleMoHCTpauM:

[Toptpetsr: Y. {apBun, I'. Mennens, Ix. Yorcon u ®@. Kpuxk.

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

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass pabora Ne 1. «lMcnosib3oBaHuE pazIMYHBIX METOAOB IPHU U3YYEHUHU
OMOJIOTMYECKUX OOBEKTOBY.

I'naBa 2. )KuBble cCTeMbI M KX OPraHU3alMsl.

’Kusbie cucteMbl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosioruu. OTINYNE KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OmocucTeM M HX pa3zHooOpaszue. YPOBHM OpraHM3aluud OHOCHCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTE0IEeHOTUYECKUH ), OMOChHEpPHBIN.

JlemoncTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKHU >KU3HU», «YPOBHH OpPraHHU3aluu >KMBOU
IPUPOIBD», MOeNb MoJieKyJbl JIHK.

I'maBa 3. XuMHYeCKHUI COCTAB M CTPOEHNE KJIETKH.

XUMHAUYECKUM  COCTaB  KJIETKM. XUMHYECKHUE  DJIEMEHTBI:  MaKpOXJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BEIIECTBRA.

OyHKIMU BOJBI U MUHEPAJILHBIX BEIIECTB B KieTke. [loanep:kaHre 0CMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMHHOKHUCIOTBI — MOHOMEPBI OCJIKOB.
He3zamenumble HM 3aMEHHMMbIE AMUHOKHUCIOTBHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI OCJIKOBOW MOJEKyJbl (II€pBUYHASA, BTOpPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue pyHKIUM OCIKOB.

depMeHThl — OMoJoTHYecKre Kataiu3aTopbl. CTpoeHre GpepMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas cneuuduunocts. Kodepmentsl. Burtamunbl. OTnnuus QEepMEHTOB OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYraeBoasl: MoHOcaxapuibl (TJIFOKO3a, pubO3a W Je30KCHpu003a), aucaxapujbl
(caxapo3a, JaKkTo3a) U MoJucaxapuabl (Kpaxmaj, IIMKOTeH, 1eJTi0i03a). buonornyeckue
(GyHKUIHU YTIEBOAOB.

Jlunuaet: Tpurnunepunsl, dochommnuabl, crepoussl. ['uapodunbHO-TUAPODHOOHBIC
cBoricTBa. bronornyeckue Qynkiuu mumuaoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB M JIUIIHIOB
KaK UCTOYHUKOB YHEPTUH.



Hyxnennoseie kucnortsl: JJHK um PHK. Hykneormasl — MOHOMEpPBI HYKJIEMHOBBIX
kucior. Crpoenne u pynknuu JJHK. Crpoenue u ¢ynkinuu PHK. Buaer PHK. AT®:
CTpOEHUE U (DYHKIIUHU.

[{utonorus — Hayka o KieTtke. Knerounas teopus — npuMep B3aUMOJCHUCTBUSA UACH U
(dakTOB B HAYYHOM MO3HAHUH. METOIbI U3YUECHHSI KIETKH.

Knerka kak uenoctHas »kuBas cucrtema. OOnIMe NpU3HAKKA KIETOK: 3aMKHYyTas
HapykHas MeMOpaHa, Mmojekybl JIHK kak reneTnueckuii anmapar, cucTeMa CUHTe3a Oeska.

Tumsl KIETOK: SyKapuOTHYecKass MU Tpokapuotuyeckas. OCOOCHHOCTH CTPOCHHS
poKapuoTHYeCKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHE DYKapHOTHUYECKON
kJeTKd. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPBHI KIETOK — KJIETOUYHAsI CTEHKA, TITMKOKAIUKC, UX (PYHKIUU.
[Ina3maTuueckas memOpaHa, €€ cBoiicTBa M (yHKIMU. lluTomimazma um e€ OpraHoubl.
OpnomemOpanHble  opraHouabl  kietku: OIIC, ammapar [onpmku,  JIM30COMBI.
[lonyaBTOHOMHBIE OpPraHOMABI KIETKH: MUTOXOHJpWH, IutacTuAbl. IIpoumcxoxneHue
MUTOXOHpU ¥ Tutactul. Bunbl mnactua. HememOpaHnHbie opraHou bl KJIETKA: pUOOCOMBI,
KJIETOYHBI WEHTP, LEHTPUOJIA, PECHUYKH, XTYTUKU. DYHKIHH OPraHOMAOB KIIETKH.
Bxurouenus.

Anpo — perymaropHslid 1eHTp KieTkd. CrpoeHue snapa: sjaepHas 000J0YKa,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiaen, Ix. Yorcon, ®. Kpuk, K.
M. bap.

Hunarpammelr:  «PacnpenenieHue XHUMUYECKUX SJIEMEHTOB B HEXHUBOM MPUPOIELY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOILH.

Tabmuubl u cxembl: «l[lepuonnueckast Tabiuia XUMUYECKUX IJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJAbD», «buocunres Oenka», «CtpoeHue Moiekynbl Oenka», «CrtpoeHue
dbepmenTay, «Hyknennossie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «Crpoenue
DYKAPUOTUYECKOU KIETKN», «CTpoeHuEe >KUBOTHOM KIIETKW», «CTpOEHUE paCTUTEIIbHOU
KJIETKN», « CTpPOCHHE MPOKAPHUOTUUECKOM KIETKN», «CTpoeHue Apa KIETKN», « Y TIIEBOABD,
«JIntmapny.

OObopynoBanue: MyJIbTUMEIUNHBIE CPEACTBA AJIs JEMOHCTpPALMU MTOPTPETOB, TAOJMII,
CXEM.

I'naBa 4. ’Ku3HenesiTeJbHOCTb KJIETKH.

OOmen BemiecTB, WM MeTabONMM3M. ACCUMWISIMS (IJTACTUYSCKUNA OOMEH) W
JTUCCUMUWIIAIMS (PHEPreTUUeCKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO TpoIlecca MeTabor3Ma.
Pob 3aKOHOB cOXpaHEHUs BEIIECTB U SHEPTUU B MIOHUMAHUU METa00JIn3Ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Posib hepMeHTOB B 0OMEHe
BEIIECTB U NIPEBPALLECHUN SHEPTUU B KIIETKE.

dortocunte3. CeroBas W TeMHOBas (a3bl ¢GoTocuHTe3a. Peakmmm QoTtocuHTe3a.
D¢ dexTuBHOCTh PoTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3a ISl KU3HU Ha 3emiie. BiusHue
yCIJIOBUM Cpeibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTEHUM.



XemocuHTe3. XeMOCUHTE3UPYIoMre OakTepru. 3HaUeHUE XEMOCUHTE3a JTsl )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KieTke. PacienyieHue BEUIECTB, BBIJIEJIEHUE U
AKKyMYJIMPOBAHHE HHEPruM B KIETKE. OTallbl SHEPreThYeckoro oOMmeHa. [nukonms.
Bpoxenue u ero Buapl. KuciaopoaHoe okucieHre, Wi KJIETOYHOE JbIXxaHue. OKUCIUTENbHOE
dbochopunupoBanue. IhHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun marpuuHoro cuHre3a. ['enernueckas uHdopmamus u JIHK. Peanmzamus
reHeTUYeCKOi nHpopmalu B KIeTke. [ eHeTrnueckuii Koa 1 ero cBoicTsa. TpaHCKPUIIIHS —

matpuunbli cunte3 PHK. Tpaucmsiums — OwocunTe3 Oenka. OTambl TPaHCISIUH.
Koaunposanue amuHokuciaot. Pons pubocom B OnocuHTese Oenka.
Hexnerounsle Qopmbl ku3HU — BHUpychl. Mcropus oTkpeiTuss BupycoB (. U.

NBanoBckuit). OCoOOCHHOCTH CTPOCHUS M S>KM3HEHHOTO IMKIJIa BUpPYCOB. bakTtepuodaru.
bone3nn pacrteHuii, KHUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE BUpycaMH. Bupyc
umMmyHoaeduimta yenoBeka (BUY) — Bo30ynurens CIIM[la. OOpatHast TpaHCKpHUIILHUA,
peBepTasa u unrterpasa. [IpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUN.

JlemoncTpanum:

Tabmuubl u  cxembl: «Tunel nutanus», «Mertabonusm», «MUTOXOHAPUSY,
«QHepreTuyeckuii oomen», «Xnopormiacty, «Potocunrtesd», «Ctpoenne JIHK», «Ctpoenue
u (yHkIMoHMpoBaHUE TreHa», «CuHTe3 Oenka», «l'eHeTnueckuii koa», «Bupycsn,
«bakrepuodarn», «Crtpoenne u xu3HeHHbIM 1K Bupyca CIIWJla, Gakrepuodaray,
«Pennmukamus JTHK.

[IpakTueckas padora Ne2 «Pemenue 3ai1au Ha TeMy «brHoCHHTE3 OenKam»

O6opynoBaHue: MyJIbTUMEIUMHBIE CPEICTBA JJIs1 IEMOHCTPALIMU ITpoliecca OMOCHUHTE3a
OeJika, TaOJIMIIa TEHETUYECKOr0 KOJa.

I'naBa 5. PasMHOXkeHUe U MHIUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounsplit 1K, WK KU3HEHHBIN nuki kietku. Matepdaza u murtos. Ilpouecchr,
nporekatoue B uurepdase. Permkanusa — peakuus matpuanoro cunresa JIHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIN Ha0Op — KapUOTHUI. J{UTIIONMTHBIN U TarIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatunbl. lluTOnOrMYecKne OCHOBBI Pa3MHOXKEHUS W HMHAMBUAYAJIHLHOTO
pa3BUTHUS OPraHU3MOB.

Henenue knetkn — muto3. Ctaguum muto3a. [Iponecchl, TpoUCXOAIMEe HA Pa3HbIX
CTaIUIX MUTO3a. bBOIOrMYecKkuii CMBICII MUTO3a.

[Iporpammupyemasi ruOEIb KJIETKH — aronTo3.

@®opMbl  pa3MHOXKEHHS OpPraHU3MOB: Oecrosioe W mojoBoe. Buubl 0Oecronoro
Pa3sMHOXEHUS:  JICJICHUE  HAJABOE€, IMOYKOBAHME  OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE  KJIIOHUPOBAHHE
OPTaHU3MOB, €0 3HAYEHUE JJISI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHKE, €ro OTINYHUS OT OECI0JIOTO.

Meito3. Ctaguu meiioza. IIporiecchl, mpoucxoasime Ha ctaausx Meiosa. [ToBeaeHue
XpOoMOCOM B Meno3e. KpoccuHnroBep. buonornueckuii CMbICT U 3HAYEHHE MEM03a.

['amerorenes — mporecc 0Opa3oBaHUsl TOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBBIE
JKeJe3bl: CEMEHHMKU M sSUYHUKU. OOpa3oBaHWE U Pa3BUTHE TOJIOBBIX KJIETOK — raMeT



(cmepmaro3ouny, SIMIIEKIETKAa) — crepMarorene3 u oBoreHe3. OCOOGHHOCTH CTPOSHUS
AULEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [laprenorenes.

NHnuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOPHOHAIBHOE pa3BUTHE (IMOpHUOTreHe3).
DTamnbl YMOPUOHATFHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX: IPOOJICHUE, TaCTPYJISIIHS,
opranorene3. IloctamMOpuoHanbHOE pa3BuTHe. THUIBI TOCTAIMOPUOHAIBHOTO Pa3BUTHUSL:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHu3MOB, (HaKTOPBI,
CIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 I[BETKOBOIO PACTEHHUS: CTPOCHHE CEMEHHU,
CTaJIuy Pa3BUTHAL.

JleMoHCTpauM:

Tabnuib! u cxembl: «POpMbI pa3MHOKEHUS OPraHU3MOBY, «JIBOIHOE OIJIOIOTBOPEHHE
y LBETKOBBIX pacTeHHUil», «BeretaTMBHOE pa3MHOXKEHHUE PACTECHUN», «JlelleHHe KIIETKU
O0akTepuii», « CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue XpOMOCOMBI», «KIIeTOUHBIN LUK,
«Permmmukarusa JHK», «Mwuto3», «Menos», «lIpsmoe u Henpsamoe pazsutuey, «['amerorenes
Yy MJIIEKOIIUTAOLIUX U YeJIOBEKa», « OCHOBHBIE CTAIUN OHTOTEHE3A.

O6opynoBaHue: MyJbTUMEIUMHBIC CPEICTBA JJIA JEMOHCTpAIlMU JIa0OpaTOPHBIX
OTIBITOB TOTOBBIX MUKPOIIPEIAPATOB, KJICTOUYHBIX MPOIeccOB U Mojeiei («CriepMaTo30u/Ibl
MJICKOITATAIOLIETOY, «SHIEeKIIeTKa MIEeKOoNUTarueroy, «Kapuoknies B KIETKaX KOpEIIKa
naykay, «[lenenue xnerkm» moaens JJHK, Moxens MetadazHO XPOMOCOMBI).

JlaGopaTopHblie M NpakTH4YeCKUue padoThl:

JlabopaTtopHas pabora Ne 1. «M3ydeHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpenapaTaxy.

I'maBa 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer m 3amaum reHeTuku. Mctopus pa3BuUTHUA TE€HETUKU. Ponb muronoruu u
SMOPUOJIOTUU B CTAaHOBJICHMM T€HETHUKU. BKiIag pOCCUNCKUX U 3apyOEKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. METO/bl TEeHETUKH (TUOPHUIOIOTUYECKUN, IUTOTCHETUYECKUM,
MOJIEKYJISIpHO-TeHETHUEeCKU). OCHOBHBIE  T'€HETUYECKHE TOHATUS. | eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpPEIINBAHUM.

3aKOHOMEpPHOCTU HAacjleJOBaHUs NPU3HAKOB, YycCTaHOBIEHHbIe [. MeHaenem.
MoHoruopuHOe CKpelBaHue. 3aKOH €IMHOOOpa3us THOPHUJIOB TIEPBOTO ITOKOJICHHS.
[IpaBmii0O JOMUHUPOBAHUS. 3aKOH PACIICIUICHUS MPU3HAKOB. ['MMOTE3a 4YMCTOTHI raMer.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe CkKpeuMBaHue. 3aKOH HE3aBUCUMOTO HACHEIOBAaHUS TPU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHKS. AHATM3UPYIOIIEe CKPEIIBAHHUE.
Hcrnonp3oBanne aHATU3UPYIOMIETO CKPEIIMBAHUS SISl ONIPEICIICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacienoBaHue mpusHakoB. Pabora T. MopraHa no clemieHHOMY
HacJIEJOBaHUIO T€HOB. HapylieHue cuersieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.

['enetuka mnosia. XpOMOCOMHOE OIpeaeiaeHrue IMona. AYTOCOMbI U IOJIOBBIE
XpoMocoMbl. ['oMOramMeTHblE U rereporameTHele OopraHu3Mbl. HacnenoBaHue MpH3HAKOB,
CLETUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUIbI M3MEHYMBOCTH: HEHACJICACTBEHHAs W HacieACTBEHHas. Poiib
cCpenbl B HEHACIEJICTBEHHONW WM3MEHYMBOCTH. XapaKTepUCTUKA MOAU(PUKAIIMOHHON



W3MEHUYMBOCTH. BapuanvoHHbIN psifi M BapyuauroHHas KpuBas. Hopma peakuun npusHaka.
KonmnuecTBeHHbIE W KayeCTBEHHbIE MNPU3HAKM W UX HopMma peakuuud. CBoucTBa
MOAU(PUKALMOHHON N3MEHYHUBOCTH.

HacnenctBennasi, wiMm  TeHOTHUIHWYECKas, W3MEHUYMBOCTh.  KoMOWHaTHBHAS
W3MEHYMBOCTh. Mei03 M MOJIOBOM HpoLecc — OCHOBA KOMOMHATUBHOM H3MEHYHMBOCTH.
MyrtanrionHass u3MeHuuBOCTh. Kiaccudukanuss MyTanui: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U npuuuHbl MyTaluil. Mytarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HaclieACTBeHHOM n3MeHunBoctu H. . BaBuiiosa.

BresnepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuotun uvenoBexka. OCHOBHbIE METOJ/IbI T€HETHKU YEJIOBEKA!
reHeaJIOrMuecKuii, OMU3HEIOBBIA, IIUTOTCHETUYECKUM, OMOXUMHUYECKHUH, MOJEKYISpPHO-
reHeTnyeckuii. COBpeMEHHOE ONpENIENICHNE T'€HOTUIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBaHKE, B TOM yucie ¢ noMouisio [1[[P-ananu3a. HacnencrBenHbie 3a00eBaHus
YeJOBEeKa: TeHHble O00y€3HU, OO0Je3HM C HACIEACTBEHHOM MpeApacroioKEHHOCTHIO,
XpoMocoMHbIe Ooisie3Hu. CoMaThyeckue M TreHepaTtuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMnel  3M0pOoBOrO  00pa3a JKU3HU, JIMATHOCTHKH, MPOMUIAKTUKH ¢ JICUCHUS
reHeTHYeCKuX  OoJne3Heil.  MenuKo-reHEeTHYeCKOe  KOHCYJIbTHPOBAHHME.  3HAYCHUE
MEJIUIIMHCKOW TEHETUKU B MPEAOTBPAIICHUU M JICUCHUM TE€HETHUYECKUX 3a00JIeBaHUIM
YeJI0BeKa.

JlemoncTpanum:

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

Tabnuupsl U cxeMbl: «MOHOTMOPUIIHOE CKpENIMBAHME W €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH PaCIICTUIEHUS U €0 [IMTOT€HETUYECKAs! OCHOBAY», «3aKOH YUCTOTHI FAMET,
«JluruOpugHoe ckpemuBanuey, «L{luronoruueckne OCHOBBI TUTUOPUIHOTO CKPEITUBAHUS,
«Menosy, «BzauMmonencTBUe aUIEIbHBIX TEHOBY», «l eHeThdeckue KapThl PACTECHUH,
YKUBOTHBIX U YEJIOBEKa», «[ €HeTHKa 1ojay, «3aKOHOMEPHOCTH HACIIEI0BAHUS, CLIETIIEHHOTO
¢ mnonom», «Kapuotunbl dYenoBeka UM JKMBOTHBIX», «Buabl  HW3MEHUYHMBOCTHY,
«MoaudukarmonHas ”3MEHYMBOCThY, «Hacnenosanue pesyc-pakropa», «['eneruka rpynn
KpoBH», «MyTallmoHHass U3MEHUUBOCTbY.

O6opynoBanue: MyJIbTUMEAUIHBIE CpeACTBa Il JIEMOHCTpAIllMd  TOTOBOTO
MuKponpenapara «Jlpozodunay, nzodpaskeHuid, TaOIMUI], CXEM, IPOBEICHUS JIa00PATOPHBIX
pabor.

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

Jlabopatopnass pabota Ne 2. «M3ydenwe pe3yabTaToOB MOHOTHOPUIHOTO U
JTUTHOPUHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOTIPEIIapaTax».

[Ipaktuueckas pabora Ne 3. «PenieHre reHeTHYeCKUX 3a1au».

I'naBa 7. Cesiekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys KaK HayKa U IpoLecc. 3apokKAEHUE CEIEKINNA U JOMECTUKanusA. Yuenue H.
WM. BaBuiioBa o 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYPHBIX pacTeHuil. LleHTpbI
MPOUCXOKJIEHHUS TOMAIIIHUX KUBOTHBIX. COPT, Mopoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeIEKIIMU. MacCoBbIN U MHANBUIYaIbHBIN OTOOPHI B CEJICKIIUU
pacteHuid W KUBOTHBIX. OIllEHKa OJKCTepbepa. bIMU3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuuHT. Ynctas muans. CKpelMBaHue YUCTHIX JTHHUH. ['eTepo3uc, nim rubpuaHas cuma.



HeponctBennoe ckpemnuBanue — aytOpuaunr. OtnanéHHas rubpuguzanus U e€ yClexwu.
M cKyCCTBEHHBIM MYTAareHes3 U MOJy4eHUE MONUIUIOUIOB. [JOCTHKEHNS CENEKIINH PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

BbHOTEeXHOJIOTHS KaK OTpacib MPOU3BOACTBA. |'€HHAsi MHXKEHEpHs. DTanbl CO3AaHUS
pexomOunanTHoi JIHK u Tpancrennsix opranuzMoB. Kierounast unxkenepus. Kinerounsie
KYJIbTYPBL. MHUKpOKIOHATBHOE pa3MHOXKEHUE pacTeHui. KiionnpoBanue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJOTMYECKAE U ITUUECKHE
npo6sieMbl. MO — reneTudecku MOAU(PHUITMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. liBanos.

Tabmuubl u cxembl: KapTa «L{eHTphl TPOUCXOXKIEHUS U MHOTO0Opa3usi KyJbTYPHBIX
pactenuit», «llopombl JOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX PACTECHHUI,
«Otnanénnas rubpuauzanus», «Padotsl akagemuka M. ®@. MBanoBay, «Ilomummonausy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIbTYpbI U KJIOHUPOBAHHE,
«KoHCTpynpoBaHue 1 epeHoC reHOB, XpPOMOCOMY.

O6opynoBaHue: MyJIbTUMEIUIHBIE CPEACTBA ISl IEMOHCTPAIMK [TOPTPETOB, TAOJIMIL,
cxeMm, npe3eHTanuu « OCHOBHBIE METOJIBI U IOCTHXKEHUS CEJIEKIIUU PACTEHUN U KUBOTHBIX»

11 KVIACC

I'maBa 1. JBosrloMOHHAas1 OMOIOTHA.

[IpeanocbuIKM BO3ZHUKHOBEHUS 3BOJIFOLIMOHHON TEOPUHU. DBOIIOLMOHHAS TEOPUS U €€
MECTO B OMoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH Ha Pa3BUTUE OMOJIOTUH U IPYTUX HAYK.

CeunerenscTBa 3BOMONMM. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD IOSBICHUS
BUJIOB B NAJCOHTOJIOTMYECKON JIETONMMUCH, IepexoHble (QopMbl. buoreorpaduueckue:
CXOJICTBO U paznnuue (payH U (pop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrMYECKUe: CXOICTBA U pa3inuus 3MOPHOHOB Pa3HbIX BUI0B MO3BOHOYHBIX.
CpaBHHTENBHO-aHATOMHUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHbIC, PYIMMEHTAPHBIE OPIaHBbI,
aTaBU3Mbl. MOJIEKYJIApPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHM3MOB HACJIEICTBEHHOCTU W
OCHOBHBIX META0OJUYECKUX MyTEH y BCEX OPTaHU3MOB.

OposonmonHas teopust Y. JlapBuna. I[Ipeanochuiku BO3HMKHOBEHHS JapBUHU3MA.
JIBuoKylye Cuibl 3BONIONUMM BHJIOB 1O JlapBuHY (M30BITOUHOE pPAa3MHOKEHHUE IMPH
OTPaHUYEHHOCTU PECYpPCOB, HEOIpeneiaeHHass U3MEHUYUBOCTh, OOpb0a 3a CyLIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLHUN.

JIBrkymue cuitbl ((hakTophl) IBOJIIOIMHM BUIOB B IPUpOe. MyTalMOHHBIN TTpoiiecc 1
KOMOMHATUBHAsT MU3MEHYUBOCTh. llomymnsinimoHHble BOJHBI U napedd reHoB. M3omsmus u
MUTpALIHSL.

EctecTBeHHbII 0TOOp — Hampapisiomuii pakTop 3BomOIUU. DOPMBI €CTECTBEHHOTO
oTOopa.

[Tpucnoco0neHHOCT, ~ OpraHM3MOB  Kak  pe3yjabTaT  3Bojouud.  [Ipumepsl
MPUCIIOCOOJICHUH Y OpraHUu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun u BupooOpazoBanue. Kpurepuu Buga. OcHOBHBIE (OpMBI BHI000pPA30BAHUS:
reorpadudeckoe, IKOJIOTHIECKOE.



Maxkposomonus. opmbl sBoOLMN: PUIIETHYECKAs], TUBEPTeHTHAs, KOHBEPreHTHas,
napajenbHas. HeoOpaTuMoCTh 3BOJIOLIMH.

[IpoucxoxaeHne OT HeECHEeUaIu3UpOBaHHBIX mpenkoB. [Iporpeccupyronias
crienranu3anys. AnanTuBHAS paauarusl.

JleMoHCTpauM:

[Toptpetsl: K. JIunneii, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O.
['exkenb, @. Mrosnep, A. H. CeBepiios.

Tabmumplt w cxembl: «Pa3BuTHe oOpraHmdyeckoro Mupa Ha 3emie», «3apOoAbIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbOBI 3a CYyIIECTBOBAHHUEY,
«EctectBennsiit 0t00p», «Ilonmynsauny, «MyTalmoHHass ©3MEHYUBOCTEY, «ApOMOP(O3bI»,
«Unuoananrarumny, «O01as nerenepaiusy, «IBuxyiue cuibl 3Boonuny, «Kapra-cxema
Mmapiipyta nyremectsus Y. Jlapsunay, «bopn0a 3a cymiectBoBanue», «lIpucnocodieHHOCTh
opranu3MoBy, «I'eorpapuyeckoe BU000pazoBaHne», « IKOJIOTUYECKOE BUI000Pa30BAHUE.

OOopynoBanue: MyJbTUMEIUHHBIE CpPEACTBAa JUIsl JIEMOHCTpPAlUU  KOJUIEKIUU
HAaCEKOMBIX C pa3JIMYHbIMM THIIAMH OKpackH, Koyulekuuu «lIpuMepsl 3amuTHBIX
IPUCIIOCOOIEHUN Y KUBOTHBIX», MO «OCHOBHBIE HANpaBJICHUS 3BOJIIOLUN», MOJENb
«CTpoeHue rojloBHOT0 MO3ra IMO3BOHOYHBIX», Onoreorpaguieckas Kapra Mupa.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

[Ipaktrnueckas pabora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPUION.

JlaGoparopHass pabora Ne 1. «Omnucanue mHpUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

I'maBa 2. Bo3HMKHOBEHUE M PAa3BUTHE 'KU3HU HA 3emuie.

JlonaydHble TPEACTABIEHUSA O 3apOXKIACHUM JKW3HHA. HaydHble THIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emuie: a0MoreHe3 M NaHCHepMHs. XHUMHUYECKas HBOJIIOLMS.
AOHMOreHHBI CHHTE3 OPraHUYECKUX BEUIECTB M3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIbHOE
MOATBEPKACHNE XUMHUUECKON »BOMONMK. HavanpHbie 3Tambl OMOJOTHYECKON SBOJIOIUU.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTOKNEeTKU. [lepBrie KieTkn u ux 3Bomonus. POpMUPOBAHUE OCHOBHBIX I'PYII KUBBIX
OpPraHU3MOB.

Pa3utne »xu3Hu Ha 3emie no spamM W nepuonam. Kartapxeil. Apxelickas u
npoTepo3oiickas 3pbl. [laneo3oiickas spa m e€ mepuoabl: KEeMOPUHCKHUH, OpJTOBUKCKHM,
CUJTypUMCKHN, TIEBOHCKAW, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaliHo3o01cKas 3pa 1 €€ nepruopl: ajleOreHOBbIN, HEOT€HOBBINM, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U reoJoru4eckux npoueccoB. OCHOBHBIE 3Tallbl SBOJOLUN
PaCTUTENBHOTO U KUBOTHOTO Mupa. ApoMopo3bl y pacTeHuil U KuBOTHBIX. [losiBiieHuUE,
pacuBeT U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa  OpraHM4yeckoro Mupa Kak OTpaxkeHue dBOMoIuU. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHS YEJIOBEKAa. AHTPOIIOJOrUs Kak Hayka. Pa3BuThe mnpeacTaBiIeHUd o
IIPOUCXOKJICHUHN 4YelnoBeKka. MeToapl HM3ydeHHs aHTponoreHe3a. CXoIcTBa W pa3iIMyUs
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YETIOBEKA.



JIBwkymue cuibl (pakTopsl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYMBOCTh U
€CTeCTBEHHBII 0TOOp. OOIIecTBeHHBIA 00pa3 >KU3HU, HW3TOTOBICHHUE OpYyIUHd TpyAa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJAMH U BETBU 3BOJIOLHNH YEJIOBEKA: aBCTPAJIONUTEKH, YEeTOBEK yMEIbIil,
Yenosek mnpsaMoxoasniui, YemoBek HeaHIepTanbCKui, YenoBek pasymubii. Haxonknm
UCKOIAEMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHMs, O00JIaCTb pacHpOCTpaHEHUs, O0BEM
rOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUs.

Yenoeueckue packl. OCHOBHBIEC OOJIBIINE PACKI: €BPOIICOUTHAS (€Bpa3UiicKas), HETPO-
aBcTpajmouaHasi (dPKBaTopuajbHas), MOHTOJOMAHAasl (a3uarcko-aMepuKaHckas). YepTsl
MPUCTIOCOOTICHHOCTH TPECTABUTENIECH UYEIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBAHHUS.
EnunctBO uenoseuyeckux pac. Kpuruka pacusma.

JdeMoHCTpanuu:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. JlapsuH.

Tabmuubl u cxembl: «Pa3Butue opranmyeckoro mupa», «PacTuTenbHas KIETKay,
«KuBotHas  kinetka», «lIpokapuormueckas  kinetka», «CoBpeMEHHas  cuUCTeMa
OpPraHnyveckoro wmupa», «OCHOBHbBIE MeECTa TMAJCOHTOJIOTMYECKHX HAXOJIOK MPEIKOB
COBPEMEHHOIO YEJIOBEKAY,

OO0opynoBanue: MyJIbTUMEIUIHBIE CPEJCTBA JIJISl IEMOHCTPALIMN F€OXPOHOJIOTUYECKON
TaOIUIbI, KOJUIEKIIUU «DOPMBI COXPAaHHOCTH MCKOMAEMBbIX JKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckas padora Ne 2. «M3yueHne uCkonaeMbIX OCTaTKOB PACTEHUM U YKUBOTHBIX
B KOJIJICKITUSIX).

I'naBa 3. Opranusmsl 1 OKPYy2KaOUIas cpeaa.

OKoJiorusl Kak Hayka. 3ajJaud M pasfenbl 3KOJOTMH. METOIbl 3KOJIOTMYEeCKUX
MCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue daktopbl. Kinaccudukaims 3xonoruyeckux (pakropoB: aOMOTHUECKHUE,
OMOTHUYECKHE U aHTPOTIOTeHHbIC. JIefiCTBIE IKOIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AOuoTtndeckue (akTophl: CBET, TeMIepaTypa, BIAKXHOCTb. DoTonepruoans3M.
[Tpucnoco6neHuss opraHu3MOB K JCHCTBUIO abuoTH4ecKux (akTopoB. buonormueckue
PUTMBL.

buotnueckue dakrtopel. Buasl OHOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIHUS,
XUIIHAYECTBO, cuMOM0O3 u ero ¢Gopmbl. [lapazutusm, Koomepanus, MYyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYCHUE
OMOTHYECKUX B3aUMOJCHCTBUM JUIsi  CYIIECTBOBAHUSI OPraHU3MOB B  IPUPOJHBIX
coo01IeCTBax.

DKOJIOTMUECKHE XapaKTEPUCTUKU MOonyisauud. OCHOBHBIE MOKA3aTeNu MOMYJISALHNH:
YUCJIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. JlMHaMuKa
YUCJIEHHOCTY MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHCcTpanuu:

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



Tabmunpt u  cxembl: kapta «lIpupomnbie 30HBI 3emin», «Cpenbl OOUTaHUSA
opranuszmoBy, «Dortonepuoansmy», «llomynsuuny, «llumessie nenm.

O6opynoBanue: MyIbTUMEIUNHBIE CPEACTBA AJIs JEMOHCTPALMUA MOPTPETOB, TAOJIMII,
CXeM, ITPOBECHUS JTA0OPATOPHBIX padoT.

JlaGopaTopHble U NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHas pabora Ne 2. «Mopdornornyeckne 0COOEHHOCTH PAaCTEHUN U3 Pa3HBIX
MeCT OOUTaHUS.

I'naBa 4. Coo0mecTBa U 3K0JOrMYeCKHE CHCTEMBI.

CooOmiectBO  opranu3mMoB — OwuoneHo3. CTpykTypsl OHOIIEHO3a: BHJOBas,
IPOCTPaHCTBEHHAs, Tpoduueckas (mumieBasi). Bunbi-nomunantel. Csizu B OHOLIEHO3E.

DKoJjioruyeckre cucteMbl (3kocucteMsbl). [loHsiTue 06 3KocHcTEME U OMOTEOIIEHO3E.
@DYHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJIYIEHThI, KOHCYMEHTbHI, PEIYLIEHTHI.
KpyroBopoT BemiecTB 1 MOTOK 3HEPTHH B dKOCUCTeMe. Tpoduyeckue (MHUIEBbIE) YPOBHU
skocucteMsbl. Ilumessie nenu u cetu. OCHOBHBIE TMOKa3aTeNd 3KOCHCTEMBI: OHMoMmacca,
OPOAYKIHMSL. DKOJIOTUYECKUE MUPAaMUbL: MPOIYKIIMH, YUCIEHHOCTH, OMoMacchl. CBolcTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOpPETyJisilius, pa3Butue. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. DKOCHCTEMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOcHucTEMBI. bronorunueckoe u
XO03sIICTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue kak  (Qaxktop  ycroilumBocTH  3KocucteM.  CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. . Bepnaackoro o ouocgepe. I'panuiipl, coctaB U CTpyKTypa 6uochepsl.
’Kuoe BemiecTBO 1 ero PyHkuuu. OcoOeHHOCTH OMOC(EpPHI KaK TII00AIBHON 3KOCHCTEMBI.
Jlunamudeckoe paBHOBecHe U oOpaTHas CBsA3b B Onocdepe.

KpyroBopoTbl BemecTB 1 OMOreOXMMHUECKHE IUKJIIbI 3JIEMEHTOB (yriiepoja, a3ota).
3oHabHOCTH OMOC(hepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emiau. AHTPONOTEHHBbIE H3MEHEHUsS B Ouocdepe.
['11oGanbHbIC IKOIOTHYECKUE TTPOOIEMBI.

CocymectBoBanue mpupoAsl U udenoBedecTBa. CoxpaHeHne OuopazHooOpasusi Kak
OCHOBa ycTtouuBocTH Ouocheprl. OcCHOBa pPALMOHAIBHOTO YIPABICHUS HPUPOIHBIMU
pecypcaMy U UX UCHOJIb30BaHUE. JJOCTHKeHUs] OMOJIOTUN U OXpaHa NPUPOIbI.

JlemoncTpanum:

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

Tabmuipt um  cxemsl: «llumessle nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobuiecTBay, «llenu nutanusy», «Ikojgorudyeckas nupamuia», «buocdepa n
YeJnoBeK», «ArponeHos3», «lIpuMmepHble aHTPOMOTE€HHbIE BO3JACUCTBUS Ha MPUPOIY»,
«ITapHukoBbIil 3DPexT», «PaKkTOpbl PaAMOAKTUBHOTO 3arpsi3HeHus Ouocdeps», «O0mas
cTpyktypa Omocdepo», «KpyroBopor yriepoma B Omochepe», «KpyroBopoT azora B
IPUPOJIE».

O6opynoBanue: MyJIbTUMEIUNHBIE CPEACTBA AJIs JEMOHCTPALIUU TOPTPETOB, TAOIUIL U
CXEM.



IDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMBI 11O
BUOJIOTMMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaMm
OCBOCHHsI  OOYyYarOIIMMUCS MpOTpaMM  CpeaHero  ooOmiero  oOpa3oBaHWUS:
JIMYHOCTHBIM, METAIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUA NpeameTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHKWE O0YYaAIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpEACIICHUIO, HaJWyWe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANpPaBJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJOTHUUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh 1IEJIA U CTPOUTD KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNibTaThl OCBOCHUS mpeameTa «buonorusy AOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTHU, MaTPUOTHU3MA,
YBOKEHUS K 3aKOHY U MPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIEn cpeie.

JIuyHOCTHBIE pe3ynbTaThl OCBOCHMS ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peav3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA 00YYaIOIIEeTroCsl Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUH Y4YeOHBIX M T[O3HABATEJIBHBIX 3a/la4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHUS,;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKON IpakIaHCKON MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO POJMHY, CBOW S3BIK M KYJbTYpPY, IPOILIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHUOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B MIOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMUHOCTH;



5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMS KYJILTYPHI 30POBbSI U
IMOUMOHAJIBLHOIO 0JIArONOJTYYHs:

MMOHMMAaHME U peasiu3alys 3I0pOBOro 1 6€30macHoro oopasa *Ku3HH (310POBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryispHas (u3ndeckas aKkTUBHOCThH), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TMPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAOJIIO0UE;

TOTOBHOCTh K AaKTUBHOMW JAESATEILHOCTH TEXHOJIOTUYECKOM M COIMaIbHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NnpodhecCHOHANIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBINICHUE YPOBHSI OSKOJOTUYECKOW KyJIbTYphI: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHHU 3HAHUS
W yMEHUS TPU  PEHICHHH TMpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOICHUE  TMpaBWwil  TOBEACHUS B TMPUPOJE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILIMX BPE OKPYKAIOLIEH NPUPOIHON
cpeie, YMEHHE MPOrHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJIMYue Pa3BUTOrO IKOJIOTHYECKOT0 MBIIIICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUUYECKOMN JIEATEIbHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKON KYJIBTYpbl Kak CpelcTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poilr B
(GbOopMUPOBAHNN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
oOIIeCTBa, B MO3HAHMM NPUPOIAHBIX 3aKOHOMEPHOCTEH M PEIICHHHU MpodiieM
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJISi COBPEMEHHOW IMBHIIM3AIINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULIMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeW BBIXO/A U3 III00AJBHBIX AKOJIOTHUYECKUX MPOOIIeM U
o0ecriedyeHuss  MepexoJa K  YCTOMUYMBOMY  Pa3BHTHUIO,  PAIMOHATHLHOMY
MCIIONb30BAaHUIO TPHUPOJHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWMOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIIICHUSI OOIIENW KyJbTYphl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOi
IPU U3YYCHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMs, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4YyaeMble 3HAHUS MJis aHaiu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOMIETO MUpPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYCHHUS HAa OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYEeHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Jis
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)KaroUue



LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, PHEPIUsl, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
MCCJIEI0BAHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
yuyeOHblE JEeUCTBUA (IMO3HABATEIbHbIE, KOMMYHHKATUBHBIE, PETYJSTHUBHBIE),
obecneunBaromye GopMupoBaHrue (yHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOYyYaroIMXCsi — HCIOJIb30BaTh
OCBOEHHBIE MEKIUCUUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEMCTBUS B TO3HABATEILHON U COLUAIIBHOMN MPAaKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMBI CPETHETO OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananm3a, cuHTE3a, CpaBHEHUS, KiiacCu(UKalUuKi, 0000IIECHUS ), PACKPBIBATH CMBICI
OMOJOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHHI
YKWBOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIE, I10
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBObI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHSI CYIIECTBEHHBIX
CBSI3éM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
OPOTUBOPEUHMI PA3HOrO pPOJAA, BBISBICHHBIX B pPa3jMYHBIX HH()OPMAILIMOHHBIX
VCTOYHHKAX;

pa3pabaThiBaTh IJIaH pElIeHUs] MpoOJeMbl ¢ YYETOM aHaIM3a MMEIOIIMXCS
MaTepHalbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH padOTy B YCIOBUAX PEaTbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE eliCTBUS:

BJIa/IETh HaBbIKAMU Yy4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,

HaBBIKAMHM  pa3peuieHus npodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIOJIb30BaTh pPa3jMuYHble BUABI JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHWS, €ro WHTEepIpEeTallH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YU€OHBIX M COI[HAIBHBIX TPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3MpOBaTh 3a/]auy,
BBIIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBISATh LEJICHAIIPABICHHBIM MOUCK IEpPeHOca CPEeNCTB U CIOCOOOB
NENCTBUS B MPO(ECCUOHANBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO W MPAKTHYECKYIO OOIacTH
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEW, MpEJiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIHIO PA3IMIHBIX BUIOB U (POPM TMpencTaBIeHUs, KpUTHUECKH OLIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
otbope Omosormdeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMpEACTaBICHUS
Oronornyeckor HHPpopMaluu (CXeMbl, rpapuKu, AMArpaMMbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyeckor WHPOpPMALMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,



UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHUS M 3alIUThl  UH)OpMaIuw,
uHGOPMaAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJaeHne YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenme:

OCYUIECTBIATh KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WU JIMCKYCCHUH IO CYHIECTBY OOCYXIaeMOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEIIbHO BBINOJHEHUS MpeaIaraeMon
3aJlay, YUUTBIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHUS, TOHMUMAaTh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppEKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPHU PEIICHUN Y4eOHOH 3aauH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEHN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEU C TO3WLUUA HOBHU3HBI,
OpUTHHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISTh IMO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHHUA NpoOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyaITUsX;



BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JIEUCTBHSIX M MOCTYINKAaX MO OTHOUIEHHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO NEATEIBbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOATENILHO COCTABJISITH IJIaH PEIICHHS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JacTAX 3HAHWM, MOCTOSHHO IOBBINIATH CBOM 00pa30BaTENbHBIN U
KyJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyAalllsIM, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTH,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedIeKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUMI M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI PeIEKCHH IS OLEHKH CHUTYalllH, BHIOOpa
BEPHOTO PEIICHUS;

yYMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIKEHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHUX TIPU aHAIU3E€ pe3yJIbTaToB
JeSITEIbHOCTH;

3) npuHsTHE CeOS M IPYTUX:

OPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYrHUX TIPU aHAU3E€ pe3yJIbTaToOB
JeSITeJIbHOCTH;

puU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH JIPYTOT0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOoeHHUs Tporpammbl COO 1o Ouojoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue Ajis yueoHoro npeamera « buonorus
Hay4YHbIC 3HAHWS, YMEHUSA U CIIOCOOBI JICHCTBHIA 10 OCBOCHHIO, HHTEPITPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWN B Pa3IUYHBIX yUYEOHBIX CHUTYallUsSX, a TaKKe B peabHBIX



’KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX € Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUeHHUS.

[IpeameTHble pe3ylbTaThl OCBOCHUS yueOHOro mpeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHAIBHOU
TPAaMOTHOCTH Y€EJIOBEKA ISl PEIICHHUS] )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMHUHOB U TIOHATHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAILEHUE SHEPTUH ),
roMeoctas (caMmoOperyJsiiusi), YpOBHEBas OpraHu3alds J>KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE U3JlaraTh OHOJIOTHUYECKHe Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. M. BaBunioa) u ydenus (0 IeHTpax MHOTrooOpasusi u
MPOUCXOXKCHUS KyIbTYpHBIX pacTteHuid H. . BaBunosa), onpenensts rpaHullbl KX
MIPUMEHUMOCTH K )KMBBIM CUCTEMAaM,;

yYMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE KUBBIX CHUCTEM, IPOLIECCOB U SIBICHUW, OPraHU3alUs U IPOBEIACHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIBUYKEHHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMbIMU BEJIWYMHAMH, OOBSACHEHUE IMOJYUYEHHBIX PE3yJbTaTOB,
MCMOJIb30BAaHHBIX HAYYHBIX MOHSATHM, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAHHHU TIOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYLIECTBEHHBIE NTPU3HAKM BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHUTO03a, Meno03a,
OIUIOJOTBOPEHUSA, PA3MHOXEHUS, WHIAMBUAYAJIBHOIO PAa3BUTUA OpraHU3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOILIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obecriedeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNST HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIICH
OPUPOAHON cpee, MOHUMAHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMOoIOrNu u OMOTEXHOJIOTHI VIS palMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHUE pellaThb »JJIEMEHTAPHbIE TE€HETUYECKUE 3aJayd HAa MOHO- U
TUTHOPUHOE CKpEIIMBaHUE, CIICTUICHHOE HACJeI0OBaHWe, COCTaBIATh CXEMbI



MOHOTHOPHUIHOTO CKpEIIMBaHUs JUIsl MpelcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE U IPaKTUYECKHUE paldOThl, COOMIOIAThH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MEAHUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast 6MOJIOTHUECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBl MHpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUHCKHUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PACKPHIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUMN: BU/I,
NOMyJSKA, TeHOMOHA, DBOJIONMS, ABWXKYIIUME CHIBI ((aKTOphI) SBOJIOLUU,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPBHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeNMd  MUTaHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaraTb OWOJOTHYECKHE TeopuH (IBOJIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonctea K. M. bapa, uepenoBaHusi rjaaBHbIX HalpaBiICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnazackoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHHS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHKME YKUBBIX CHUCTEM, NPOIIECCOB M SBJICHHM, OpraHu3alys U TMPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIBUYKEHHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN M 3aKOHOB, YMEHHE JI€JaTh BHIBOJIBI
HA OCHOBAHHH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, MONYJSALMA, TPOAYLEHTOB, KOHCYMEHTOB, PpPEIylLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKAa HHEPTHMM B HKOCHUCTEMAaX, AHTPOIOIEHHBIX HM3MEHEHUU B



HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0OPOBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHE PEelIaTh dJeMEHTapHble OMOJIOTMYECKUE 3a7aud, COCTABIISATH CXEMBI
MEepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUSA);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh W HWHTEPIPETHPOBATH HHGOPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAILIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJIbHBIE  HDKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MTO3ULHUIO;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
00061m1ast 6uMoIornYecKkyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne
w/n HaumeHoBaHue pa3aesoB U TeM NPOrPaMMBbI KosnyecTBo yacos
10 KITIACC
IToBTOpEHUE

CrapToBas TMarHOCTUKA

I'naBa 1. buoJiorust kKak Hayka

buonorus B cucreme Hayk. buonorndueckne cCucTemsli,

11 HPOIIECCHI U UX U3yYEHHE. L
Meroap! no3HaHus KUBOU Mpupoabl. IIpakTnueckas

1.2 paGota Ne 1 «Mcnonp30BaHue pa3IMYHBIX METOIOB PU 1
M3YYEHHH OMOJIOTHUECKUX O0OBEKTOBY»

I'naga 2. 7KuBble cucTeMbl M UX OPraHU3aLUsd 2
2.1  buonormyeckue CUCTEMbI, IPOLECCHI U UX U3yUEHUE. 1
2.2 Ucropusa u metonpl u3yuenus kietku. Kierounas teopus 1

I'maBa 3. XumMu4ecKuii COCTaB U CTPOECHHE KJIECTKH 5



3.1

XHUMHYECKUM COCTaB KJIeTKU. Boga n MHUHCPAJIbHBIC COJIN

benku. CoctaB u ctpoenue 6enkoB. @epMeHTH —

32 OMOJIOTHUECKUE KaTallu3aTOPHI.

33 Yraesoapl. Jlunuael. Hykiiennoseie kucnotsl. KineTka kak
' 1IeJIOCTHAS JKHUBas CUCTeMa

3.4 CtpoeHne »yKapuOTUYECKON KIIETKH.

3.5 CtpoeHne »yKapuOTUYECKON KIIETKH.

I'naBa 4. ’KusHeaesATeJIbHOCTH KJIETKH

4.1

4.2
4.3

4.4

4.5

4.6

OOMeH BeliecTB WK METab0Iu3M. DHEPreTHUECKUN
oOMeH

®dotocuHTe3. XeMocuHTe3. JKU3HEHHBIN ITUKJIT KJICTKH.
Jlenenue kineTku. MuTo3.

buocunTes 6enka. Peakiys MaTpuyHOTO CHHTE3A.
Tpancnsuus — 6nocuHTe3 Oenka

KontponpHas pabora 1o rimaBam: «bHoIOTHs Kak HayKay,
«OKuBbIE CUCTEMBI U UX OpraHU3alus», XUMAYECCKUN
COCTaB M CTPOCHUE KICTKW», « KU3HENeATEILHOCTD
KJICTKH

[IpakTuueckas padota No2 «Pemenue 3agau no reme
«buocunTe3 OenKka

I'naBa 5. Pa3mHokeHre U MHAMBUHAYAJIbHOE Pa3BUTHE

OpPraHu3MoB

5.1

5.2
5.3

5.4

9.5

Hexknerounbie popMbI )KU3HH — BUPYCHL. DOPMBI
Pa3MHOXEHHSI OPTraHU3MOB

Meiios
Meiios

OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.
OmnonotBopenue. Jlabopatopnast padota Ne 2 «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIperapaTax»

WNHnuBuayanpsHOE pa3BUTHE OPTaHU3MOB

I'naBa 6. HacjiencTBeHHOCTh M H3MEHYHUBOCTH OPraHM3MOB

I'enetuka — HayKa 0 HaCJICACTBCHHOCTHU U UBMCHYHNBOCTH.

6.1  3aKOHOMEpPHOCTH HaCJeI0BaHUS MPU3HAKOB.
MoHorubpuaHoe CKperuBaHue
6.2 JurubpuaHoe ckpermBanie. 3aKOH HE3aBUCHMOTO

HacCJICAOBaHUS MMPU3HAKOB.




[Ipaktuyeckas pabota Ne 3 «Pemienne reHeTH4ecKux

6.3 1
3a/1a9».
CuenneHHoe HacienoBaHue npu3HakoB. JlaboparopHas
6.4 pabota Ne 2 «M3yueHue pe3yabTaToB MOHOTUOPHUIHOTO U 1
' JUTHOPUTHOTO CKPEIIUBaHUs Y AP030(UITbI HAa TOTOBBIX
MUKpOIIpernapaTax»
6.5 I'enetnka nona. HacnenoBanue npu3HaKkoB, CLHENIICHHBIX C 1
' nosioM. ['eHeTHKa yenoBeka
6.6  M3menuuBocTs. HeHaciencTBeHHass U3MEHUYHUBOCTD.
6.7 HacnencrBeHHas H3MEHYMBOCTD.
I'naBa 7. Cenexuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH 2
Cenekuus Kak Hayka u mnporecc. MeToJlbl U JOCTHXKEHUS
7.1  cenexknuu pacTeHUH U )KMBOTHBIX. BUOTEXHOMIOTUS Kak 1
OTpacib MIPOU3BOJICTBA.
KontponbHas pabora mmo rmaBam: «Pa3zMHOXeHHE U
7 | HMHIMBHIYyaNbHOE PasBUTHE OPraHH3MOBY, 1
' «HacneacTBeHHOCTh ¥ NBMEHUYHUBOCTH OPTAHU3MOBY,
«Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH.
Pe3epBHbie yachr' 3
Hroro 3a 10 knacc 34
11 kuace
I'maBa 1. DBo/IOLIMOHHAsA OMOJIOT U 8
1.1 DBOJIIOLIMS U METOJIbI €€ U3yYCHUS 1
1.2 Hctopus pa3BuTHUs IPEACTaBICHUN 00 IBOIIOINH 1
1.3 MUKpOIBOTIOLHS 1
[Tomynsitust Kak dIeMeHTapHAast €IUHUIA BUAA U
1.4  osBomrouuu. [Ipaktudeckas padora Ne 1 «CpaBHeHue 1
BHJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO»
1.5  JIBmxymue cuisl (3ieMeHTapHbIe (DaKTOPhI) HBOJIIOLIMH
1.6 = EcrectBennblit 0T00p U ero hopmbl
Pe3ynbTathl 9BOMIONINN: TPUCTIOCOOICHHOCTh OPraHU3MOB
17 M BU000pazoBanue. JlabopatopHas padora Ne 1 1
' «Ormnucanne MpUCOCOOICHHOCTH OpTaHnu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepay»
18 Hampasnenust u mytu makposBomtonuu. Heo6patumocTts 1
' 9BOJTFOLIUH.
I'maBa 2. Bo3HNKHOBeHHe M Pa3BUTHE KM3HU HA 3emJie 8




2.1

I/ICTOpI/I}I JKM3HU Ha 3emJie U METObI €€ HN3YyUCHUA

2.2 T'umore3bl NPOUCXOXKACHUS KU3HU Ha 3emiie
2.3  Pa3Butue xxu3HU Ha 3eMIIe 110 3paM U IIepUoam
OcHOBHBIE ATaIbl HBOJIIOIMHN PACTUTEIBHOTO U YKUBOTHOTO
24 mupa. [Ipaktnueckas padora Ne 2 «13yuenue 1
' MCKOTMIAeMbIX OCTATKOB PACTCHHM U KUBOTHBIX B
KOJUTEKIIHSIX)
2.5  CoBpeMeHHas CUCTEMa OPTaHMYECKOTO MUpa 1
DBoJIOIKUS YeloBeKa (aHTpOIorenes). JIBuxKyIme cHiibl
2.6  (dakropsl) antponioreHe3a. OCHOBHBIC CTAUH 3BOJIOIAN 1
YeJioBeKa
KonTponsHas padota 1o rimaBaM « IBOIOIMOHHAS
2.7  Ouonorus» u « BO3HUKHOBEHUE U PAa3BUTHE KU3HH Ha 1
3emie»
2.8  YenmoBedeckue pachkl ¥ MPUPOIHBIC aaNTaIlK YEIOBEKa 1
I'naBa 3. Opranu3mMsbl 4 OKpYysKaouias cpeaa 6
3.1  Dxosorus Kak HaykKa 1
3.2  Cpensl oOuTaHHS U HKOJIOTHIECKHE (DaKTOPHI 1
AbuoTtnueckue pakropsl. JlabopaTopras padoTa Ne 2
3.3  «Mopdodonoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX 1
MECT OOUTaAHUS».
3.4  buornyeckue GpakTopsl 1
3.5  buorunyeckue pakTops 1
3.6  Dxomoruyeckue XapaKTEPUCTUKH MOMYJISIINU. 1
I'maBa 4. Coo0umiecTBa U 3K0JOrHYeCKHe CHCTEMbI 9
4.1  CooObmecTBa OpraHU3MOB — OHOIIEHO3 1
4.2  DKOJOrMYECKHE CUCTEMBI (3KOCHCTEMBI) 1
43 OCHOBHBIE ITOKA3aTEIN YIKOCUCTEMBI. JKOJIOTMYECKUE 1
' nupamuabl. CBoiicTBa 3xocucteM. CyKieccus
4.4  TlpupoaHble 3KOCUCTEMBI 1
4.5  AHTpONOreHHbIE FKOCUCTEMBI 1
4.6  buochepa — rnobdampHas SKOCUCTEMA 3eMITU 1
4.7  3aKOHOMEPHOCTH CYIIECTBOBaHMs Onocheps 1
48 YenoseuecTBo B Ouocdepe 3emiu. 1
' CocyiecTBoBaHHE MPUPOJIBI U YETIOBEUECTBA
4.9  UToroBblit KOHTPOJIb 1




PesepBublie yachr!
34

Hroro 3a 11 kiaace
(0) 68

O1iee KOJMYECTBO YACOB MO MPOrpaMme

'Pe3epBHBIC Yachl MOTYT OBITH UCIIOIB30BAHKI [ IPOBECHUS aIMUHICTPATHBHBIX KOHTPOJIBHBIX padoT,
BIIP, BHENTHUX MOHUTOPHHIOBBIX UCCIIEIOBAaHUHN, MPOOHBIX EI'D, 3amuThl IPOEKTOB, TOBTOPEHUE TEM,
BBI3BIBAIOIINX 3aTPYIHCHHUS Y O0YYArOIIUXCS U JP., IPOBEPKU TEM, BRIHECEHHBIX Ha CAMOCTOSITEILHOE
M3Y4YEHHE, a TAKXKE PE3EPBHBIC YaChl 3aIUIAHUPOBAHBI HA CIIy4ail BRIMAICHUS YPOKOB Ha IIPA3AHUYHbIE

(BBIXOJHBIE) THU.



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

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

npyrue /Ilon pen. Ilaceunuka B.B.,
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