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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAX0N0B K (POPMUPOBAHUIO COAEpKAaHUSA Yy4yeOHOro mpeaMera
«buonoruss» cocraBwin: KoHuentyainbHsle mnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIEH, COJepKaHMs, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
oOmero oOpasoBanust B Poccuiickoit ®enepanuu, a TakXKe IMOJOKEHUS O
cnenugurke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOM MPUPOJLI U 00eCTeueHUn
CYILIECTBOBAaHUS 4YeNoBeYecKoro oodimiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum JaéT NpelcTaBiIeHUE O Menax, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleleHue Mo pasjeiaM U Temaw,
PEKOMEHIYEMYIO TOCJIEI0BATEILHOCTh M3YYEHUsSI YU4EeOHOro MaTepuaia ¢ yuéTom
MEXMNPEIMETHbIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mno OuONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEJAMETHBIM pe3ybTaTaM
oOydyeHuss B (OPMHUPOBAHUUM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpNKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B H3y4YeHUU Owojoruu, Onarojgapss uemMy B Hel
POCMATPUBAETCS HAMPABICHHOCTh Ha pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, [IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOr0 MBILIUICHUS, PEACTaBICHUI O 310pOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHUEM K OKpYXalollell NpupogHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIECCOB B MpOrpaMMme Mo OMOJOTHH YIEJIEeHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIEJ1ECO00Pa3HOro MOBEJECHHWA B OKpY)XaroUleld NPUPOAHONW Cpeae, aHalu3a
BIIUSTHUSL XO3SUCTBEHHOW CSATEIBPHOCTH YEJIOBEKAa HA COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HATIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHusA, KOTOpass mpeamnosnaraeT (HOpMUpOBaHHWE Yy  OOyYaroIIMXCA
CHOCOOHOCTH aJaliTUPOBAThC K HM3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpelnHero o0Omero oOpa3oBaHUsS 3aHUMAET BaXHOE
Mecto. OHa oOecrneunBaer QopMupoBaHUE y OOyYarOIIMXCS MPEICTABICHUN O
HAay4YHOH KapTUHE MHUpA, paclivpseT U o0oOIIaeT 3HAaHUA O >KMBOW MpHUpOAE, €€
OTJIUYMUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid W 3BOJIOLUHU, CO31AET
yCIOBUSL  JUISi:  TO3HAHMSI  3aKOHOB  JKMBOW  MpUponbl, (GOpMHPOBaHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U Oe3omacHoro obpasza
KHU3HU, IKOJIOTMUECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K XUBOW MpUPOJIe
U YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOTUS UMEET TaK)Ke JJI PEUICHUS! BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a7a4  CpelHero  obmero  0o0pa3oBaHMs,  COLUATH3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHHUKAI[MOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMH U3 IPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTU, (DU3UKU, XUMHUH
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeAHA3HAYEHUH YYEOHOro MpeamMera
«buonorus» coOCTaBMIM OCHOBY [Jisi ONpeNeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJIEpXkKaHUsA, MPEJICTABICHHOTO B IIporpaMme Mo
OHMOJIOTUH.

Otb6op comepkanusi yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIUA KyJIbTYpOCOOOpPA3HOrO0 TMONXO0/la, B COOTBETCTBHH C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIC MJIA
dbopMupoBaHusi 001Iel KyJIBTYpbl, OMNpPEHETSAIONINe aJeKBAaTHOE IOBEICHUE
YeJioBeKa B OKPY’KaroIeld MPUPOJHOU cpelie, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesaTeabHocTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPKAHUS, KOTOPbIE CIyX,aT OCHOBOM 111 (OpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOoro 00pa3oBaHus.

CrtpykTypupoBaHHe cOAEpX aHHUs Y4yeOHOro Marepuaja B TMPOTrpaMMe IO
OMOJIOrMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
IBOJIIOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKType y4eOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucremay, «OpraHu3zM Kak



Oouwonornyeckas cucrema», «CucreMa W MHOTOOOpa3He OpPraHUYECKOTO MHUPay,
«OBOITIOIHS KUBOU MPUPOIBD, « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilens wm3ydenus: yueOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHNE  OOYYAOIIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W NPHOOPETCHHE YMCHHM
WCITIOJIB30BaTh ATH 3HAHWS JUIA TPAMOTHBIX JICHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTkenue 1emu u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a30BOM
ypOBHE 00€CIIeUnBaCTCS PEIICHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIMMHUCS CHUCTEMBbI 3HAHUH O OWOJOTHYCCKUX TCOPHUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHJIAX, CIIY)KAIIUX OCHOBOU
st OPMHUPOBAHUS TIPEJACTABICHUN O E€CTCCTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIax HAyYHOTO IMO3HAHUS, CTPOCHHH, MHOTOOOPa3unu U OCOOCHHOCTSX JKHBBIX
CHUCTEM Pa3HOT0 YPOBHS OpPraHHW3alld{, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dopMHupoBaHUE y OOYYAIONMIMXCS I03HABATENBbHBIX, WHTCIUICKTYAIbHBIX |
TBOPUYECKHX CITOCOOHOCTEH B MpoOIECCe aHaiM3a JaHHBIX O IMYTAX Pa3BUTHS B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WJCH W TOAXOJOB K M3YUYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJIEHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJIECHUS OKPYKAIOIIETO
MHpa >KWUBOW MPHUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOy4aromuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTUYCCKOW JEATCIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJIIOBEKOM KHBOU
IPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIIOICHUS ATHICCKHIX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHHWE IICHHOCTH OWOJIOTHMYECKUX 3HAHWK IS TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM M YMEHHUM B MIOBCETHEBHOM JKU3HU IS
OIICHKH TIOCIICJICTBUI CBOCH JICATEILHOCTH 10 OTHOIIICHHUIO K OKPYIKAOIICH cpejie,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE U COONIOJICHHE MEpP NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusi», m3ydaemas Ha
0a30BOM ypOBHE, SBISETCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOJSAIIAM B
cocTaB IpeaMeTHOlN obacTn « EcTecTBEeHHO-HAYIHBIC TIPEIMETHIY.



JI1s u3yuyenust 6uosioruu Ha 0a30BOM ypOBHE CpeaHero o0iiero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Hez1el0).

Cpok peanuzaruu nporpammsbl: 01.09.25 — 31.05.27






COIAEPKXAHHUE OBYUYEHUA
10 KVIACC

Tema 1. Buonorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanmu:

[optperst: Y. Japun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3auYHBIX METOJOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTEMBbI H MX OPraHU3aIUsL.

XKusblie cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: onosnoruu. Orindne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnoCchepHBIH.

JdeMoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3allUN
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE 3SIJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MMHEpaJbHBIX BewlectB B Kkietke. [lommepkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennMble 1 3aMEHUMBbIE AMHUHOKHCIIOTBI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas cneuupuuyHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Ae30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esoI03a). buonornvyeckue GyHKIMH YTIIE€BOIOB.

Jlununael:  Tpurnunepunasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapodoOHble cBoiicTBa. buonormueckne Gynkumm aunuaos. CpaBHeHue
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele xkucnorsl: JJHK wu PHK. Hykmeotuaer — MoHOMEpHI
HyKkJi1eruHOBbIX KUcnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. KinerouHnas Teopusi — npuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHass >xkuBas cucrtema. OOmMe MNPU3HAKH —KJIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynasl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl MPOKapuoTHYecKoil kieTku. Knetounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIEeTKUM. OCHOBHBIE OTJIMYMS PACTHTENIBHOM, J»KWBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkiuu. [nazmatnyeckas memOpana, e€ cBoicta u ¢pyHkiuu. [{lutormnasma u eé
opranouasl. OmHOMeMOpaHHBbIe opraHouabl kieTkd: OIIC, ammapar ['onbmxu,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbI KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxxaeHne MUTOXOHApPUH W 1actuia. Buasl mmactun. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJH, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUAOB KJIETKU. BKItoueHus.

Snpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [lx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Juarpammsel:  «PacnpenesieHne XMMHYECKHX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuier 1 cxembl: «llepuonndeckas TabinIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIBIY, «brocuHTe3 0enkay, «CTpoeHre MOJIEKYJIIbI OCIIKay,
«Ctpoenne dhepmenta», «Hyknennossie kuciaoTel. JJHK», «CTpoeHrne MONEKyIbI



AT®», «CTpoeHHE 2YKapUOTHYECKOM KIETKN», «CTpOEHHE KUBOTHOWU KIIETKH»,
«CTpoeHHE pacTUTENbHOU KIETKN», «CTpoeHuE MNPOKAPUOTUUECKON KIIETKUY,
«CTpoeHue sapa KIETKU», «YTIeBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYIOBaHUE JMJii MPOBEICHHUS
HaOJIIOJICHUM, W3MEPEHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKUe padoThI:

Jlaboparopnass pab6ora Ne 1. «/3ydyeHue KaTaIUTUYECKOW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOEHHsI KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OTHMCAHUEY.

Tema 4. ’/KusHenesTeIbHOCTD KJIETKHU.

OOMeH BeIIecTB, WK MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPrUM B TOHUMAHUH
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIA U retepoTpodHbIii. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢a3pl (orocuHreza. Peakiuu
dboTocunTe3a. IpdekTuBHOCT hoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3a JJIs JKU3HU
Ha 3emuie. BiusiHue ycnoBuii cpefibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepun. 3HaAUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUU B KJIETKE. OTambl DSHEPreTHYEecKoro oOMeEHa.
['mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHCIEHHWE, WM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanust reHeTnmdeckoil uHpopManuu B KJIeTKe. | €HETUYECKHI KOJ M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuust — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Uctopust otkpeitust Bupycos (. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IHMKJIAa BHPYCOB.
bakrepuodaru. bone3nn pacTeHul, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpatHass ~ TpaHCKpUNIMs,  peBepTaza W uHTerpasa.  Ilpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oomeny», «Xiopormiact», «Dorocunred», «Ctpoenue JIHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I e HeTUHYeCKUM KOy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: moaenu-anmukanuu «Y nsoenune IHK u tpanckpunimsy,
«buocuntes Oenkay, «CTpoeHue KIeTKu», Mojielb CTpykTyphl JJHK.

Tema 5. PazMHoOKeHMe U UHAUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, Wiau >KU3HEHHBIM LMK KIeTku. MHTepdaza u mMutos.
[Iporecchl, mpotekaronue B uHTepdasze. Pernukarus — peaxkiyds MaTPpUUYHOTO
cunteza JIHK. Crpoenue xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JlunionaHBIA W TAIUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uToslorMUEeCKMEe OCHOBBI PA3MHOXEHUS W  HWHAUBUIYAJbHOTO  Pa3BUTHUS
OpTraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbBIX CTAAUAX MUTO3a. BUONOrHYECKUil CMBICT MUTO3a.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

dopMBbI pa3MHOKEHHST OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHHPOBAHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €ro OTIUYHSI OT OECIOJIOTO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, nmpoucxoasiiyMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wMenosze. KpoccuHroep. buonorndeckuii CMbICT |
3Ha4EeHUE MEHO03a.

'ameTtorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KIETOK Y IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W siMIHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaTo30u[, SIHMIEKIEeTKa) — CIIEpMATOre€He3 U OBOIEHE3.
OcCOOEHHOCTH CTpOEHUS SAWIEKIETOK W crepmMaTo3ouaoB. OII0JI0TBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). Drtambl SMOPHOHATBLHOTO PA3BUTHUSL Y TO3BOHOUYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHSL: TpsIMOE, HempsiMoe (JIMYMHOYHOE). BrnusiHue



Cpellbl Ha Pa3BUTUE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE BBI3bIBATH BPOXKIAEHHBIC
YPOJICTBaA.

Poct u pasButne pacrennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHH, CTAIUH PAa3BUTHS.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «POpMBI PpPa3MHOXKEHHUS OPraHU3MOBY», «J/IBolHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BeretaTuBHOe pa3MHOKEHHE
pacteHuit», «Jlenenue knetku Oakrepuity, «CTpOE€HHE TOJIOBBIX KIIETOK»,
«Ctpoenne xpomocombl», «Kierounsld nmukin», «Pemukanua JTHK», «Mwuto3y,
«Meinosz», «IIpsmoe n Henpsamoe pa3BuTHEY, «['aMeTOreHe3 y MIIEKOIUTAIINX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOII, MUKPOIIPENapaThl «CriepMaTo3011bl
MJIEKOIATAOUIErO», «SiIeKIeTka MieKkonuTaronero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJENb-allUIuKauus «Jlenenue KIeTKu», MOJEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

JlaboparopHass pabora Ne 3. «HabGmromenue MuTO3a B KIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHMsI MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHetuku. Mcropus pazButus reHeTuky. Posb nurosnoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIOIOTHUYECKUH,
OUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUYECKN). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MonorubpuHoe CKpelMBaHue. 3aKOH €IMHOO0Opa3us THOPHIOB IEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHUs. 3aKOH paCIICIUICHHUS IPU3HAKOB.
I'mnore3a yncroTel ramet. [lonHOE M HENMOITHOE JOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBHUCHMOIO  HAaclieZJOBaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanusupyroniee cKpemyBanue. Vcronp30BaHne aHAIM3UPYIOLIEr0 CKpeIBaHUs
U1 OTIPEJICIICHUsI TeHOTHIAa 0COOH.

CuemienHoe HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJEJOBaHUIO TeHOB. HapylieHne crenieHus reHoB B pe3yJbTare
KPOCCHUHIOBEPA.

XpOMOCOMHas TEOPHUs HACIEACTBEHHOCTH. | eHeTHYEeCKUe KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MOoJIa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHble M reTeporaMeTHble oOpraHu3mbl. HacnemoBanue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBoCcTh. BUbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS! U HACIICICTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualmoHHbIN psif ¥ BapuallmOHHAs KpUBasl.
Hopma peakunu npusnaka. KonuuecTBEHHBbIE M KAYECTBEHHBIE NMPHU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, wiM TEeHOTUNHMYECKas, H3MEHUYMBOCTh. KoMmOuHATHBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM MpoIecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTanMoHHas U3MEHUYMBOCTh. Kitaccudukaius MyTamuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMpUYUHBI MyTaluii. MyTareHHsie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIZIOB B HAcHeCcTBEeHHOW n3MenunBocty H. M. BaBumnoga.

BnesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKU
YeJIOBEKA: FeHeaJIOrNUeCKHU, OJIM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHYECCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeaeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, FT€HOTUMUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBenHble 3a00jeBaHUsl YEJIOBEKA: TEHHBIE OOJIE3HH,
0OJIE3HU C HACJEJACTBEHHOW MPEIpPacioiOKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTauud. CTBOJOBBIE KIETKH. [IpuHUMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHUPOBaHME. 3HAYCHHE METUIIMHCKOU
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeTTOBEKA.

JdeMoHcTpaumuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHMOPHJIHOE  CKpElIMBaHHME W €T0
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHUS M €ro IUTOT€HETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI  ramer», «JurubpumHoe  CKpeuuBaHUE,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSA, «Meiiosy,
«B3auMogencTBUE  AJUIETIBHBIX TE€HOB», «['€HEeTMYeCKHe KapThl pPACTCHUH,
KUBOTHBIX U 4eNlOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HacJeAOBaHUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoOHHAS] U3MEHUYUBOCTDHY.

O6opynoBanue: MOJETU-AMIUIUKAINNA «MOHOTHOPHIHOE CKpEIIMBAHKE,
«Henonunoe nomuHupoBaHue», «Jurubpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON M MuUKponpenapat «llpo3zopuna» (Hopma, MyTalHH
(OpMBI KPBUILEB U OKPACKU Teja), repdapuii «I opox moceBHON».

JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yyeHue MoauduKaiMOHHOW U3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 myTauuid y Apo30¢uibsl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHue U aHalIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuust opranu3zmoB. OCHOBBI O0HOTEXHOJIOTUM.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTHUKALM.
Yuenne H. W. BaBunoBa o0 1meHTpax NTPOUCXOXKIEHUS W MHOTrooOpas3us
KyJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS AOMAIIHUX KUBOTHBIX. COpT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/bI CENEKIIMU. MacCOBbIN U MHAMBUIYaIbHbBINH OTOOPHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OLEHKA SKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JIHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VICKycCTBEeHHBIH MyTareHes U
NOJIyYEHUE TOJUILIONAOB. JIOCTMXKEHUS CEeNeKIMU pACTEHUM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. DTalbl
co3nanus pexomOuHantHoW JIHK wu TpaHcreHHBIX opranm3MoB. Kierounas
uHxeHepus. Knertounele KyinbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHupoBaHne BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHdYeckue  mpobimempl. MO -  reHeTnyecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpauuu:

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

Tabmumel 1 cxembl: kKapra «LIeHTpBI MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl moMamrHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanéanas rudpuausamnus», «Padoter akagemuka M. @. MBanoBay,
«Ilomuammonaus», «OOBEKTH OHOTEeXHONOTUN», «KieTouHble KyIbTypbl |
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISIKU TUIOJIOB M KOPHETIJIOA0B JUKUX (hOPM M KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJEKIUU DPACTEHUUA U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosr0oLMOHHAS OHOJIOTHSA.

[IpeanochIKu BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIFOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusiHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoMONUM. [lajgeoHTonOrMYeckue: mOCIEq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B MaJICOHTOJOTHYECKOM JIETONUCH, TEPEXOJHbIe (OPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3Iuuusi SMOPHOHOB pPa3HBIX BHUJOB
MO03BOHOYHBIX. CpaBHUTEIPHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PYyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METAa0OMMYECKUX NyTed y BCeX
OpTaHU3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [IpeAnochbulkM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI SBOJIONUU BHUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYpCOB, HEOIpeAesI€HHAas N3MEHUYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTI) U €€ OCHOBHBIE MTOJOKEHHUS.

MuxkposaBostorus. [lomyssiius kak eAMHUIA BUA U DBOJIOLUU.

JIBkymue cuibl ((aKTOphl) IBOJIIOIMUA BUIOB B MpuUpojac. MyTarimOHHBIHN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. llOmyssiiuoHHBIE BOJHBI U ApEid
reHoB. M30s1ust U MUrpanusi.

EctectBeHHbii 0TOOp — HampaBiusomuii Qakrtop dBomonuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHM3MOB KakK pe3yiabTaT dBoionuu. [Ipumepbr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napasiesbHas. HeoOpaTuMoCTh 3BOIIOIUH.

[IpoucxoxaeHue OoT HeclenHalIUu3upPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdemMoHcTpauuu:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mromiep, A. H. CeBepuios.
Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOro MHUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroo06pasue COpToB pacTeHUI»,
«MHoroo6pasue  Hopoa  KUBOTHBIXY, «ITomynsuny, «MyrtanuoHHas

U3MEHYUBOCTEY, «Apomopdoswly, «Uauoananramuuy, «OO0mias aereHeparus»,
«/IBmkymme cuibl sBomonuny, «Kapra-cxema wapumpyra nyremectBus Y.
Hapsuna», «bops0a 3a cymiectBoBanue», «lIpucnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTMUECKOE BUI000PA30BAHHUEY.

O6opynoBaHue: KOJUICKIHUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
HA0Op TJIOJIOB U ceMsH, KoJuleKuus «[IpuMepbl 3alllUTHBIX MPUCTIOCOOTICHUHN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHuEe roJJ0BHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJieKus «@DOpMBI COXPAHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX W pacTeHUil», Mojaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «Jpo3zoduia» (Hopma, myTtanuu (pOpMbI KPBUIBEB U
OKpacKH TeJia).

JlaGopaTopHblie M NpaKTH4YeCKUe padoThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHuE BHAOB MO MOP(}OIOTUYECKOMY
KPUTEPHUIO».

JlaGopatopHast pa6ora Ne 2. «Onucanue MnpucrnocoOJICeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHE U pa3BUTHE KU3HU HA 3emJie.

JloHay4dHblE TPEACTABICHUS O 3apOKICHUM >KW3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCNEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKOW 3BoMoUnK. HauanbHble 3Tanbl
ouonornyeckoit »Bonrornuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE NPOTOKJIETKHU. llepBble KIETKM M MX DBOJIIOLUA.
®opMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxei. Apxeiickas u
nporepo3oiickas 3pbl. l[laneosoiickass spa u €€ mnepuoabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ NepruoAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30iickass »3pa W €€ mNepuoAbl: MaJCOr€HOBBIA, HEOTCHOBBIN,
AHTPOIOTCHOBBI.



XapakTepucTUKa KIMMAaTa U TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIOLMKM PACTUTEIBHOTO M KMBOTHOTO Mupa. ApomMop]o3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrtema OpPraHMYEeCKOro MHpPA Kak OTpaXeHue 3BOOUMU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONOJIOT M KaKk Hayka. Pa3Butre npencraBieHuid o
MPOUCXOXKACHUN 4YeJOBeKa. MeTonbl u3ydeHHs aHTpomnoreHe3a. CXOACTBa U
pa3nu4ms Y€I0BEKA U )KMBOTHBIX. CUCTEMATUUYECKOE MOJ0KEHNUE YEIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU JBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbli, YenoBek npaMoxomAimud, YenoBeK HeaHAepTalbCkui, YesoBek
pasyMHblii. Haxoaku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBAHHUSA, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

UYenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachkl:  €BPOICOUTHAS
(eBpasmiickast),  Herpo-aBCTpajougHas  (PKBaTOpHAibHAs),  MOHTOJIOHMIHAS
(a3uarcko-amepukaHckas).  UepTbl  NPUCIOCOOJICHHOCTH  MPEJCTaBUTENICH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! U cxembl: «Bo3HukHoBeHue CoJIHEUHOM cUCTEMBI», «Pa3BuTie
opraHuyeckoro mupa», «PactutenbHas — kieTka», <« KUBOTHasg  KIETKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHAs CHUCTEMa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue:  Mymspku  «I[Ipoucxoxnenue — yenoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUS KaMEHHBIX OPYIUN TEPBOOBITHOTO YEIOBEKa (KaMHH-YOIIIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYecKas TaOmumna, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHHI.

JlaGopaTropHble U IpaKkTHYecKUe padoThl:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mbl U OKpY:KaIIasi cpeaa.

OKOJIOTUS KaK HayKa. 3ajayd U pa3Jesbl SKOJIOTrMU. MeTonbl SKOIOTrHYECKUX
HCCIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue (¢akrtopel. Krnaccudukanus sSKoJOruyeckux (QakTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHU3MOB K  JIEMCTBHIO  a0MOTUYECKUX  (aKTOpPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepanus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HayeHue OMOTUYECKUX B3aMMOJEHUCTBUN [JIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapaKTEPUCTUKH Tnomysanuu. OCHOBHBIE IOKa3aTenu
NOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. JInHaMuKa YuCJIEHHOCTH NOMYJISIUUU U €€ peryJIsiusl.

JdeMoHcTpanmuu:

[Toptpetsi: A. 'ymGonbaT, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapta «I[Ipupoansie 30ub1 3emum», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoanzm», «llomyndamuu», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NPpaKTHYeCKUE PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padota Ne 2. «[loACUET MIOTHOCTU MOMYJISIIUN Pa3HBIX BUIOB
pacTeHUN».

Tema 4. CoolOmiecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypbl OHWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiiesas). Bunabl-momuHantel. CBA3U B
ouoreHose.

Dkosioruyeckue cucteMbl (3kocuctemsbl). llonsitue 00 »3kocucteMe W
ouoreonenoze. @OyHKUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpodpuueckne (MUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble WLENu U CEeTH.
OcCHOBHBIE TOKa3aTeId SKOCUCTEMBI: Ouomacca, MNPOAYKUHUA. OKOJIOTHYECKUE
NUpamMubl: MPOAYKUMH, YHCIEHHOCTH, OunoMaccbl. CBOHCTBA 3KOCUCTEM:
YCTOMYMBOCTh, cCaMoperyJisiuus, pazsurue. CyKieccusl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHUCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOT€HHBIE  AKOCUCTEMBI.  ATPO3KOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1iICTBEHHOE 3HAUEHHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (aktop ycToiunBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB u CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
robaibHOM 3KocucTeMbl. [[nHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOreoXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepo/a,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouocepe 3emin. AHTpOINOreHHbIe U3MEHEHHS B Orocdepe.
['mo6abHbBIE SKOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6nopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OcHOBA paMOHATIBLHOTO
yOpaBI€HUsI MPUPOAHBIMU pPECypcaMHM M HUX HCHOIb30BaHUE. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmumpr u cxembl: «Ilummespie nenu», «bHONEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAS TMHPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOITHUCTBEHHOTO JIECa», «DKOCHUCTEMA
XBOMHOro  Jjeca», «buomenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JICUCTBHUS Ha MNpPUpPOAY», «BaxHeumme HCTOYHUKH
3arps3HEHUs BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelliasi cOCTaBIISIIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii 3G dexTy, «DaKTOphI
PaAMOAaKTHBHOTO 3arpsisHeHHsT Omocdepb», «OOmas cTpyktypa Ouocheps,
«Pacnipoctpanenune ku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps,
«KpyroBopoT yraepoaa B 6uocdepe», «KpyroBopor azora B IpHUpOaE».

O6opynoBanue: Mojenb-ammIukanus «TunudaHble OMOIIEHO3BI», TepOapuii
«PactutenpHble cO00IIEeCTBaY, KoJeKiuu «buorenosy», «Bpeaurenu BaxHEUIIUX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIMU paCTeHHH U
KUBOTHBIX, MPUHAJICKAIME K Pa3HbIM AKOJOTUYECKUM TrpyIrnaM OJHOTO BUJA,



Kpacnas knura Poccuiickoii ®enepanuu, H300paXeHHs OXpaHSEMbIX BUIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
bBNOJIOT N HA  BA3OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA30BAHUA

Cornacuo ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOimero  00pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUs mpeaMmera «buosorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArOIUMUCS POCCUMCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHUBAIlMM K OOyYEeHHI0  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE OSKOJOTHYECKOTO IPaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Npeamera «buonorus» mpocturarorcst B
€IUHCTBE YYeOHOM M BOCIHUTATEIBHON JEATEILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMHA B OOINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTUA BHYTPEHHEH TMO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUA ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CITIOCOOHOCTh OOYYaIOMIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIecTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOLECCE PEATM3AIMH OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kaaHCKOro0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIET0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX TpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX W MO3HABATENbHBIX 3a/1ay, BHIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[IO3HABAaTEJIbHBIX M HCCIENOBATEIBLCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MPHU OOCYXJEHUU CIIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY Hapoay, YYBCTBA OTBETCTBEHHOCTH NEpE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHE JIMYHOIO BKJIaJa B TMOCTPOEHUE YCTOWYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJMUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IIPUHATUA LEHHOCTEW CEMEWHOW JKU3HHU B COOTBETCTBUHU C
TpaauusIMHi HapoaoB Poccuu;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IMIOHUMAHUE SMOLMOHATIBHOTO BO3JIEHUCTBHUS KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPaXXEHUIO B Pa3HBIX BHUJAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KaueCTBA TBOPUECKOM JTUYHOCTH;

5) ¢usuyeckoro BocmUTAHUSI, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBLHOIO 0JIArOMOJIyYHSs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE I[EHHOCTU TMPaBUJ HWHIUBUAYATIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH MAaCTepCTBa, TPYI0I00UE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON M COIMAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIIBHO
BBIIIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccun W Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) IKOJIOTHYECKOr0 BOCIIUTAHUS

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3eMIie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KYJIBTYphl: MNPHUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM M IMyTel HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble MPH U3YYCHUH OHOJIOTHH
3HAHMSI W YMEHUS TPU PEHICHUH TPOoOJIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
aKocHUCTeM, Onochepsl);



AKTMBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpelie, YMEHHE NPOrHO3MPOBATH HEOJArONpPHUSATHBIE 3KOJOTHMUYECKHE
ITOCJEACTBUS MPEANTPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, SKOJIOIMYECKON KYIbTYPHI,
OIbITa NEeATENIbHOCTU JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI UMHU B II03HABATEIbHOM, KOMMYHMKATUBHOW U COLIMAIBHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU AEATEILHOCTH 3KOJIOTNYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT' O MO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSl HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMUTATEJIbCKOM KYJIBTYPbl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuduku OWONIOTMM Kak HayKd, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npe/ICTaBleHus 00 OKpYXKaloIIeM MHpE Kak O €IMHCTBE MPHUPOIbI, YEJIOBEKa U
oOmIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoOsIemM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHHU JJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pecypcHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHMIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHMH OWMOJOTUYECKUX 3HAHUM B IENAX
MOBBIIICHUSI  OOIIEH KYyJNbTYphl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMupyeMoi
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4YaeMble 3HAHUSA MU aHalu3a Hu
OOBSICHEHHSI SBIICHUI OKPY)KAIOIIEr0 MUpPA U MPOUCXOASIINX B HEM H3MEHEHHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAyYHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBIO ITOJIYYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorusy»
BKIIIOYAIOT: 3HAYUMble s (QOPMHUPOBAHUS MHPOBO33PEHUS OOYJAIOIIMXCS
MEXIUCITUTUIMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKArOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCTIOBh3yEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPIHs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIM (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeJIOBaHNEe,  HAONIOJeHUEe, W3MEpPEeHHe, OKCIEPUMEHT U  JIPYTHX),
YHUBEpCAJIbHBIC Yy4eOHBIC JIeHcTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHEBIC,
PETYISITUBHEBIE), oOecreynBaroIre dbopmupoBaHue G yHKUIMOHAIBHOM
TPaMOTHOCTH H  COIMAIBHOH KOMIIETEHIIMH OOYyYalomMXCs, CIOCOOHOCTh
00 yYarOIIIXCsI UCTIOTh30BaTh OCBOCHHBIC MEXTUCIUIIMHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEPCAJIbHBIC ydeOHBbIC JICHCTBUS B
MO03HABATEIBHOM U COIMATLHOM MpPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI MPOrPAMMBI CpPEIHEro O0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
NEeNCTBUSAMM:

1) 6a30Bble JIOTHYECKHE TeHCTBHUS:

CaMOCTOATENTbHO  (OPMYNIHUPOBATH W AKTyallM3UPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHWW 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIICHHUS
(amanu3a, cuUHTE3a, CpaBHEHHUsI, KiaccupuKaIuy, 0000IIeHHs ), paCKpbIBATh CMBICIT
OMOJOTUYECKUX TOHSATUN (BBIIETATHh UX XapaKTepHbIE MPU3HAKW, YCTAHABIWBATH
CBSI3M C IPYTUMU MTOHATHUSAMH);

OTIpEeNeNsITh eI JeATEeIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS IS 00BsICHEHUSI (DaKTOB U SBIICHUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIIECHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  TMPOTHBOPEYHMH  Pa3HOTO  pOJMA,  BBIIBICHHBIX B Pa3IMIHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATL W  BBHINOJHATH pabOTy B YCIOBUAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30Bble HCCJIET0BATEIbCKHE AeCTBHUSA:

BJIQ/ICTh HABBIKAMHU Y4eOHO-UCCIIEA0BATEIIbCKOW U MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  Pa3pelICHHs  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METO/IOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICSITCIBHOCTH II0 IOJYYEHHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMH, NPEeOOpa30oBaHUI0 M NPHMCHCHHIO B YyUeOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHONH TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 3aJadydl B 00pa3oBaTEILHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJHM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIIeHHs, HAaXOIWUTh apryMEHTHl IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJC pEHICHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHS B TMO3HABATEIBbHYIO U TMPAKTUYECKYIO 00JIacTu
KU3HECSATSIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHATH3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoil uHGOpMaIlUU, HEOOXOIUMOMN JJIsl BHITIOJHEHUS! y4eOHBIX
3ajay;

NpHOOPETaTh OIBIT KCIOJAB30BaHUSA WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCITOJIb30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMAIbHYHO  (OpMY  TPEACTABJICHHS
Oounonorndyeckoit mHGopManuK (CXeMbl, TpadUKH, THArPAMMBbI, TaOIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpPEACTBA IMpu pabdoTe ¢
OWojornyeckoil HMHpOpMaNMEH: TNPUMCHITh XUMUYCCKHE, (U3HUECKHE U
MaTeMaTHYeCKUe 3HAKM M CHUMBOJIBI, (OpPMYJIbl, ab0peBUATypy, HOMEHKJIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1eHCTBUSIMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cpepax >KMU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHHU TIO CYILECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoi
3a/layu, YYUTHIBATH MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKA JPYTUX YYACTHHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3TMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JArath CBOIO TOUYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYaTHHOU
paboThI IPH PEIIeHUH OMOTOTHIECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBIIATH IUIaH JCUCTBUH,
pacupenensaTh poid C YYETOM MHEHUU YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa W KaXJOr0 yYaCTHUKA KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLIEHHWBAaTh HWJEH C TO3UIMM HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHHe YHHBEPCAJIBLHBIMU PeryJIsiTHBHBIMH J€iiCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBbIC
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYIKAX MO OTHOILICHUIO K YKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATENIBHYIO NIESITENbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETILHO COCTaBJIATh IUIAH PEIICHUS NpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a peLIeHuE;

OILICHUBATh TPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIICKCUU IS ONEHKH CUTYalllud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHCKH WU CBOEBPEMEHHO NPUHHUMATh PEUICHHS MO HX
CHIKECHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX IpU AHAINA3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYTUX:

MPUHUMATh ce0s1, MOHUMAasi CBOM HETOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX IpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpHU3HABaTh CBOE MPABO U MPABO APYIHX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YEeJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTathl ocBoeHus mnporpammbl COO mo Ouonorun Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuyueckue Ajig yueOHoro npeamera «buomnorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWMU, BUJBI JEATEILHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTYallUsSX, a TaKkKe B pPeabHBIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABICHBI IO rogaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUUA O MECTE M POJIU OMOJOTUU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
IPAaMOTHOCTH YE€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeAeHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYMUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTUYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Mengnensa, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMU HaYYHOT'O TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  HKCHEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXKIY HCCIEyEMbIMU BEIMYMHAMHU, OOBICHEHUE TIOTYyYECHHBIX



pE3YJIBTaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHWA, TCOPUH M 3aKOHOB, YMCHHE
JIeNaTh BRIBOBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YIbTATOB,;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MpPEBpallleHUs DHEPTruu B KIETKe, (DOTOCUHTE3a,
IJJACTUYECKOTO W DHEPreTMUEeCKOro OOMEHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWBUAYAJLHOTO pPAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBbIC 3HAHMS I OOBSICHCHHUS OMOJIOTHUECKHX
NPOIIECCOB U SIBJICHUM, JIJI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C I1eJIbI0 obOecredeHuss OEe30MacHOCTH CBOETO 3J0POBbS M 3JI0POBBS
OKPYXKAIOIIUX JTIOJICH, COOJII0ICHNUST HOPM IPAaMOTHOTO MOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpejie, MOHUMaHWE HEOOXOIUMOCTH HCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI paIMoOHAILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJICMCHTApHBIC T'E€HETHYECKHUE 3aJadyd Ha MOHO- M
JTUTUOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HaCleJOBaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMOJHATH JA0OpPATOPHBIE U TPAKTHYECKHE PabOThI, COOIIOIATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOUYAIONIYIO TICEBOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOM MH(pOPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), ITUYECKHME AaCIMEKThl COBPEMEHHBIX HCCIIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE THUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONOTrHYECKYI0 HHGOPMAIIUIO U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» 6 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBhIBATh COJEPKaHUE OMOJOTHMUECKMX TEPMUHOB W TIOHSATHM:
BHJI, TIOMYJISALMS, TeHOPOH, SBOJIIOIHMS, IBIKYIIHE CHIIBI ((DaKTOPhI) IBOJIOINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUA000pAa30BaHUE, DKOJIOTHYECKHE (PAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI, IIEMU  IUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS DBOJIOIHMH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. bopa, depenoBanusi rjiaBHbIX HalpaBieHUH U
nyteit somoruu A. H. CeepuioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPESIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOAAMHU HayYHOI'O NTO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3amys W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXY HCCIICyeMbIMH BEIIMYMHAMHU, OOBSCHCHHUE ITOJYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYINIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOMYJISAIHA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACJECICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICUCTBHS JKOJIOTHYCCKHUX (DAKTOPOB HA OpraHU3MBI, IEpEHOCA
BEIIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIEHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUS A OOBSICHEHUs OHUOJIOTMYECKUX
NPOLIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTHUECKUX PEIICHH B MOBCEIHEBHOMN
KU3HA C 1IN0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS TOCTHIKCHHIM
COBPEMEHHOW OMOJIOTUHU ISl PAIIMOHATBFHOTO TIPUPOIOIIOIB30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a7a4M, COCTABIATH CXEMbI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUA);

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nMpu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIO0ANbHBIE  DKOJIOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMOJIOTHYECKYI0 UH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
UCIIO0JIb30BaTh MOHSATUWHBIN anmnapat OUOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m pasi Konrpoabubie | IIpakrnueckue (mucp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bubmmoreka [JOK
1 b 2 :
MONOTHA Xax Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpPTraHU3aIHS 1 brommorexa [TOK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
3 X i 8 1
WMHYECKHI COCTaB U CTPOCHUE KIIETKH httos://m.edsoo.ru/ 741292
bubmmoreka [JOK
4 K 6
HSHEACATEIBHOCTD 1ICTIH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIUBUIYAIbHOE PAa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
CSCPBEHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KonunyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOIIMOHHAST OUOJIOTHS 9 1 brbmorexa [OK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnnorexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
1
3 OprafisMbl 1 OKpyKaiolLas cpea > https://m.edsoo.ru/7f41cc74
4 CooO1iecTBa 1 3KOJIOTUYECKUE CUCTEMbI 9 brbmmorexa [TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
c3cpBHoe ppeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 0 2.5
IMOYPOYHOE IIVTIAHUPOBAHMUE
10 KJIACC
Koan4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undponbie
u/n Tema ypoka Beero Kognpom,m)le HpﬁaKaneCKne WiydeHHS | 0Gpa3oBATENbHBIE
padoTsbI padoTsbI pecypei
bu6mmoreka [JOK
buoiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl MO3HAHUS )KUBOU MTPUPOIBI. 1 05 bu6mmoreka [JOK
[IpakTudeckas pabora Ne | ' https://m.edso0.ru/863e6122



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

«Mcnonp30BaHKe PA3IUIHBIX
METOJIOB IIPU U3yICHUHU
OUOJIOTUYECKUX OOBEKTOBY

3 buonorunueckue cucTemMbl, NPOLIECCHI bubnuorexa [JOK
U UX U3yYEHUE https://m.edso0.ru/863e6564
4 XuMu4ecKkui cocTaB KieTku. Boja u bubmmoreka [{OK
MHHEPAJIBbHBIE COJIN https://m.edso0.ru/863e674e
bubmmoreka [{OK
5 benku. CoctaB u cTpoeHue 0eIKoB https://m. eds00.ru/863e6b72
®epMeHThl — OUOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTtopHast
6 pabota Ne 1 «M3yuenue 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepmMeHTOB (Ha IPUMEPE aMHJIa3hI
WJTU KaTajiasbl)»
bubnuoreka [IOK
! YraesoneL. JIumuae! mps://m.edsogru/863e6870
bubnuoreka [JOK
8 Hyxnennosbie kucnotel. ATO https://m.e dsogru 1363e6d5¢
9 Hctopus u MmeTobpl U3ydeHUs bubnuoreka [JOK
kietku. Kinertounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1enocTHas KuBas
cucTema
CrtpoeHue SyKapruOTUYECKOMN KIETKH.
Jlaboparopnas pabota Ne 2
«M3ydeHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIIMCAHUE
bu6mmoreka [JOK
12 ObMmeH BEMECTB MM METab0IMIM https://m.edso0.ru/863e766¢
13 ®doTtocunTe3. XEMOCHHTE3 bu6mmoreka [JOK



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

https://m.edsoo.ru/863e7c98

bubmuoreka [JOK

14 JuepreTieckuii oomen https://m.edso0.ru/863e7aae
JKu3zHeHHbIN HUKI KIeTKU. Jlenenue
.M . JIa0
15 gzgg:; No I;Ii?éa@?m(;]?;ﬁ? EzllxlﬂTosa B 0.5 bubmorexa [JOK
- ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPETIapaTax»
16 buocunres 6enka. Peakmms bubmmoreka [{OK
MaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e
bubmmoreka [{OK
17 Tpancnsmus — OnocuHTe3 OENKa https://m.eds00.ru/863e796¢
18 Heknerounsie Gpopmbl :kU3HH — bubnuoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6moreka [IOK
19 dopMbl pa3MHOKEHUST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuorexa [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpeHue.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
22 NunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MOB https://m.edso0.ru/863e8436
23 I'enetnka — Hayka o bubnuoreka [IOK
HAacJIeACTBEHHOCTH U U3MEHYUBOCTU https://m.edso0.ru/863e86f2
| e e Buorra LOK
P ) pHA https://m.edso0.ru/863e8878
CKpEIIMBaHUE
25 JlurubpuiHoe cKpeuBaHue. 3akoH bubnuoreka [IOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

HE3aBUCUMOI'0 HACIeI0BaHUs
IIPU3HAKOB

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

CueluieHHO€E HACIEIOBaHNE
npu3HakoB. JlabopaTopHas padora

26 Ne 5 «3yuenue pe3yapTatoB 1 05 bubnuorexa [JOK
MOHOTHOPHUHOTO U JJUTHOPUTHOTO ' https://m.edso0.ru/863e8c60
CKpeNIUBaHUs Y APO30(PHIIbI HA
TOTOBBIX MUKPOTIPENapaTax»

27 I'enetnka nosa. HacinenoBanue 1 bubmmoreka [{OK
MPU3HAKOB, CIEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
HN3menunBocTh. HenacaencTreHHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubmuorexa [JOK
MO (DUKAITMOHHOM U3MEHYHUBOCTH, ' https://m.edso00.ru/863e8efe
MMOCTPOCHUE BApUAIIMOHHOTO Psia U
BapyalMOHHOW KPUBOM»

HacnencrBenHnass ©'3MEHYHUBOCTD.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubnuoreka [IOK
«AHamm3 MyTanui y Apo30Quiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIIapaTax»

bu6mmoreka [JOK

30 T'eneruia uenoseia 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHUE IO

31 teMme «HacnencrBeHHOCTh U 1
W3MEHYUBOCTH OPraHU3MOBY

32 Cenekuus Kak HayKa ¥ IIpoLecc 1 bubmiorexa HOK

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

33 MeToabl ¥ JOCTHKEHUSI CEJIEKIIUU 1 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubnuoreka [IOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubimorexa [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 3BOJIIOLIMU https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muxpossomonus 1 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIA BUJIA U DBOJIIOIUH.
bu6moreka [IOK
4 Jlabopatopuas pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuiibl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKkTOpBI) SBOTIOIUN https://m.edsoo.ru/863e9da4
N bubnmuoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m. edsoo.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hamnpasnenus u nyru 1 bubnuoreka [IOK
MAaKpOIBOIOLIUU https://m.edsoo0.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONINN 1
10 HcTopus xu3Hu Ha 3eMIie U METOIbI 1

e€ u3y4eHus



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

11 I'unoTe3bl NPOUCXOKACHUS KU3HU bubmuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o 3pam U bubnuorexa [JOK
Iepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [IpaxTrueckas padora Ne 1 05 bubnuorexa [JOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUIEKIIUSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) BH6J_IHOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YyeJoBeKa
18 YenoBeueckue pachkl M IPUPOIHBIE bubnuoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubiit ypok. O6001IeHIE TIO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMJIe»
20 OKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnnoreka [JOK
(hakTophl https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JIaGopatopHas pabota Ne 3.
29 «Mopdodonoruueckue 0COOEHHOCTH 05 bubnuoreka [IOK

pacTeHuil U3 pa3HbIX MeCT
oOutanusy. JlaboparopHas paboTa
Ne 4. «BnusiHue cBeTa Ha pocT U

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pa3BUTHE YEPEHKOB KOJIEyCa

bubmuoreka [JOK
23 buomieckue paxropu: . https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToncuér ioTHOCTH 1 0.5
TOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
o5 CooOmuiecTBa OpraHu3MoB — 1 bubnuorexa [JOK
OMOILIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI 1 bubmuorexa [JOK
(ax0cHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeJIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUBIL. 1 bubmrorexa [JOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. Cykieccust
28 [TpupoaHBIEC YIKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rimobanpHas 1 bubnuoreka [JOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoreka [JOK
o6uochepsl https://m.edso0.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 bubnuoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O6001IEHIE TEMBI
34 «Co00111ecTBa U DKOJIOTHYECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

CpopMHpPOBAHHOCTh 3HAHWN O MECT€ U POJIU OHOJIOTMH B CHCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA M HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHUHCKUX U 3apyOekKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
ouosiornu; (YHKIIMOHATHLHON TPAMOTHOCTH 4YEJIOBEKa IS DPEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHne packpbiBaTh COJACp)KaHWE OWOJOTHYECKUX TEPMHUHOB W
TIOHATHN: KU3Hb, KJIETKA, OpPraHu3M; MeTa0om3M (0OMEH BEIIECTB U
MpeBpallleHue HHEPruH), TOMeocTa3 (caMoperyisiius), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIPOU3BEICHUE (PErpoIyKITHs),

HaCJICACTBCHHOCTb, U3BMCHYUBOCTD, POCT U Pa3BUTHC

YMmenue uznarath OMOJIOrHYECKHE TeOpuH (KJIETOYHas, XpOMOCOMHas,
MyTtaruoHHas), 3akonbl (I'. Mennaens, T. Moprana, H.1. Basunosa) u
yueHus: (0 LEHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KYIbTYPHBIX
pacrenuii H.W. BaBuioBa), onpeaensaTs TpaHULbl UX TPUMEHUMOCTH K

KHBBIM CHCTEMaM

Ymenune BJIaACTh MCETOJaMM HAY4YHOI'O IIO3HAHUA B ouoaorun
(Ha6J’IIO,Z[eHI/Ie U OINHMCAHHUE XHUBBIX CHUCTEM, IIPOLECCOB U HBJ'ICHI/II\/'I;
OpraHu3anuia n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBISIBJICHHUC 3aBUCHMMOCTH MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOAbI HAa OCHOBAHWH INOJITYYCHHBIX pe3y.]'H>TaTOB)

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHE BBIJIENATh CYIIECTBCHHBIC MPHU3HAKH BUPYCOB, KIIETOK
NPOKApUOT U  DYKApUOT, OJHOKIECTOYHBIX W MHOTOKJICTOUHBIX
OpraHW3MOB; OCOOEHHOCTM MpOIECCOB OOMEHa  BEUNIECTB U
NpeBpalleHUs] dHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO U
JHEPreTUYeCKOT0  OOMEHa,  XEMOCHHTE3a,  MHTO3a,  MeHo3a,
OIUIOJIOTBOPEHHSI,  PAa3MHOXKEHHUS,  WHAWBHUIYAIBHOTO  Pa3BHTHS

opranusmMa (OHTOTI'€HE3)




YMeHue TNpUMEHSATh TMOJyYeHHBbIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, JUISI NPUHATHS NMPAKTUYECKUX
pelIeHN B TTOBCEAHEBHOM KU3HU B 1IesAX obecnieueHust 6€3011acHOCTH
CBOETO 3JI0POBbSI M 3/I0POBBS OKPYKAIOIIMX JIIOJIEH, COOMIOACHUS HOPM
rPaMOTHOTIO TMOBEJIEHHUS B  OKPYXKAIIEH NPUPOAHON  Cpene;
NOHMMAaHHE HEO0X0IMMOCTH MCIIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHON OHOJOrMM U OHUOTEXHOJIOTUH JUIsl  palMOHAJIBLHOTO

IPUPOJOIIOIB30BAHUS

Ymenue pemiaTtb JJICMCHTAPHBIC TCHCTHUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/II[HOG CKpCIIMBAHUC, CHCINICHHOC HACICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIuBaHUA PIRIG: | npeacKa3aHua

HacCJICJ0BaHH IPHU3HAKOB Y OPraHnu3MoB

YMeHHe BBINOMHATH Ja0OpaTOpHblE W IPAKTUYECKHE paboTHhl,
coOnroaaTh mpaBWwiIa Mpu paboTe ¢ y4eOHBIM M JabOpaTOPHBIM

000pynoBaHNEM

YMeHue KpUTHYECKH OLIEHHBATh U MHTEPIPETUPOBATH HH(DOpPMALHIO
OMOJIOTHYECKOTO COJIEPKaHMsI, BKIIOYAIONIYIO TICEB/IOHAYYHBIC 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMyJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEeNOBaHU B  OHOJOTHH,

MeIuIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBaTh COOCTBEHHBIE MIMCHbMEHHBIE U YCTHBIE COOOIICHHS,
00006m1as1 OGMOJOTUYECKYI0 HHPOPMAITHIO U3 HECKOJIBKUX HCTOYHHUKOB,

I'PaMOTHO HCII0JIb30BATb MMOHATHHHBIN alrapar ouoJioruu

11 KIJACC

Kon
MPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CPeIHEro 0011ero 00pa3oBaHus

CchopMUpoBaHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTMM B CHCTEME
HAy4YHOT'O 3HAHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAY4YHO! KapTHUHBI MHpa U HAay4yHOTO MHUPOBO33PEHHS; O
BKJIaJIe POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu; (yHKIUMOHAIBHONM T'PAMOTHOCTH YEJIOBEKa I pelIeHus

JKHN3HCHHBIX 3a1a4

YMmeHue PaCKpbIBaTh COIACPIKAHHNC OMOJIOTHUECKUX TCPMUHOB U

MOHSATHM: BU]J, TIOITYJIALNA, I‘CHO(I)OHI[, 9BOJIIONUSA, ABUIKYIIUC CHUIIBI




(daxTopsr) IBOJTIOIIHH, MIPUCTIOCOOICHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, IKOJIOTUYECKUE (hakTopsl, IKOCHCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHI, PECAYLCHTHEI, nenun IIUTaHUA,

IKOJIOTHUYECKasi MTUpaMua, OMoreoreHo3, onocgepa

YMeHnne uznaratb OMOJIOTHYECKHE TEOPHH (PBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpPUS  OBOJIOLMM),  3aKOHBl U
3aKOHOMEpHOCTH (3apopiiieBoro cxojacrtsa K.M. bapa, uepenoanus
IJIaBHBIX HampasieHui u nyreit spomonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnanmckoro), ompeaenaTtb  TpaHHUIBl  UX

MMPUMEHUMOCTH K )KHUBBIM CUCTEMAaM

VYMeHune BiaeTh METOJaMU HAy4yHOTO TIO3HAHWA B OWOJOTHU
(Habmro/leHNe W OIMHMCAHHWE >XUBBIX CHUCTEM, IMPOIECCOB U SIBJICHUI;
OpraHu3aisi ¥  TPOBEACHHE OHOJIOTHYECKOTO  IKCIEPUMEHTA,
BBIBIDKCHHE  TUIOTE3Bl;  BBIABICHUE  3aBHCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEIMYMHAMH, OOBSICHEHHE TOJYdEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHUH W 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHWH IMOJTYYCHHBIX pCSYJ'II)TaTOB)

Ymenne BBIJICIISATH CYILIECTBEHHBIE NPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, TOMYJSANHN, MPOJYICHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OHOTCONEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHON U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHUs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JIEHCTBHS HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
IepeHoca BEIIECTB U MMOTOKA YHEPTUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KpYrOBOPOTA BEIIECTB U

OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe

YMeHue NOpUMEHSTh TOJNydeHHbIE 3HaHUS i1 OOBSICHEHUS
OMOJIOTUYECKHUX TMPOIIECCOB U SBICHUM, I MPUHATUS MPAKTUYECKUX
pelleHni B MOBCEHEBHOM KU3HHU B LIESAX oOecreueHus: 6e30macHOCTH
CBOETr0 3JI0POBBS U 3/I0POBBS OKPYKAIOIIUX JIFOJIeH, COOTIOACHUSI HOPM
rPaMOTHOTO TIOBEACHUS B  OKpYXKAlOUIel MPUPOAHON  cpere;
MOHUMaHHE HEOO0XO0MMOCTH HCIIOJIb30BAHUS JIOCTHKEHUIN

COBpeMeHHOﬁ Ounosiorun AJI PAUMOHAJIBHOTO IMTPUPOJAO0IIOJIIE30BAHNA

YMmenue peuiaTth 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4yu, COCTaBJIATH

CXCMBI IIEPCHOCA BCIICCTB U SHCPI'UH B SKOCUCTEMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBINOJHATH J1a0OpAaTOpPHbIE W MpPAaKTUYECKHe paloThl,
coOmoark mpaBuja npu padore ¢ ydeOHBIM M J1a0OPaTOPHBIM

o0opyaoBaHUEM




YMeHHne KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH MH(POPMAIIIO
OMOJIOTHYECKOTO COJICP KAHUS, BKJIIOYAOIIYIO [ICEBJIOHAYIHbIE 3HAHUS

U3 pa3inuuHbIX ucTouHUKOB (CMMU, HayyHO-IONYyJIsipHBIE MaTEpUabl);

° paccmaTpuBaTth rio0anbHbIC 9KOJIOTUYECKUE po0OsIeMBbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULINIO
YMeHue co3iaBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHS,
10 000011251 OMOJIOTUYECKYI0 WH()OPMAIMIO W3 HECKOJIbKHX HCTOYHUKOB,

TpaMOTHO HUCII0JIb30BaTh MMOHATHUHBIN arrapar onoaorun




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JJIEMEHT COACPKAHUSA

buonorus kak Hayka

11

buonorus — Hayka o »xuBoW mnpupoxae. Ponp Ouosoruum B (GOpMHpPOBaHUU

COBPEMEHHOI HayYHOU KapTHHBI Mupa. CucteMa OMOJIOTUUECKUX HAYK

1.2

Meroapl TIO3HAHMS KUBOW TPUPOJILI (HAOMIOACHHE, DKCIEPUMEHT, OIMUCAHUE,
u3MepeHue, Kiaccuukamys, MOJETUpPOBaHUE, CTaTHCTUYecKas oOpaboTka

JTAHHBIX)

JKuBBIle cucTeMBI U X Opranuvsanuys

2.1

XKusble cuctembl (OMocHcTeMbl) Kak MmpeaMeT u3ydeHus ouosoruu. CoiicTBa

O6uocucTeM U uX pazHooOpasue

2.2

YpoBHU oOpraHuzanuu OHOCUCTEM: MOJEKYISIPHO-TEHETHUECKUU, KIETOUHBIMH,

OpraHW3MEHHBIN, TOMYISIITUOHHO-BUIOBON, IKOCUCTEMHBIH, OMochepHBIit

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

3.1

XUMUYECKAA COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpOdJIeMeHThl. Boma u  MuHepanmpHbie BemiectBa. @DOYHKIMM BOABI U

MHHEPAJIBHBIX BCIICCTB B KIICTKE. Hoz[z[epmaHHe OCMOTHYECKOI0 OataHca

3.2

benku. CoctaB M cTpoeHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPBI OCIIKOB.
HesamenuMple W 3aMEHHMBIE aAMHUHOKHCIOTHI. AMMHOKHCIOTHBIH COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKYIBI (TIEpBUYHAS, BTOPHYHAsS, TPECTHUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYCCKHE CBOMCTBa OeikoB. buonoruueckue
(GbyHKIMH OENKOB.

depmeHThl — OHoJIorHYeckre KaTanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneunduyHocts. Kodepmentsl. Buramunbl. Otnuuus

Q)epMCHTOB OT HCOPraHUYCCKHUX KaTaJIn3aTOpPOB

3.3

VYrneBoipl: MOHOCAaxXapuabl (IJIIOKO3a, pubo3a U J1e30KCUprb03a), Tucaxapuibl
(caxapo3a, J5aKTO3a) W MOJHMCaxapuabl (Kpaxmaji, TJIMKOTEH, LeJUTI0I03a).
buonornyeckue GyHKIUN YTIEBOIOB.

Jlunuasl:  TpurmMuepuabl,  crepounsl,  (dochomunuasl.  'mapodunbHO-
ruspooOHble cBoiicTBa. buonormueckue ¢ynkunun sunuaoB. CpaBHeHHE

YrijieBo0B, OCIIKOB U JIMITUI0B KaK HCTOYHUKOB SHCPIrun

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotnsl — MOHOMEpPBI HYKIIEMHOBBIX




kucnot. Crpoenne u ¢ynkumu JIHK. Crpoenme u ¢ynkumm PHK. ATO:

CTpoeHHue U (PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Kierounas teopus. MeToibl u3y4eHus KIETOK

3.6

Knerka xak nenocrHas xuBas cucrema. OOuue NpU3HaKyd KIETOK: 3aMKHYTas
HapyxHas memOpana, Mousiekynbl JIHK kak reneruueckuid ammapar, cUCTEMa

cuHTe3a Oeka

3.7

Tunsl kneTok: sykapuoTuyeckass U npokapuornyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHueckoi  kietku. Kierounas crenka Oakrepuii.  CtpoeHue
JYKapUOTHYECKON KJIeTKH. OCHOBHBIE OTIWYHUS PACTUTEIHHOW, KUBOTHOU W

IrpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsi CTEHKA, TJIUKOKAJIMKC, HX
¢ynakimu. [Tnazmarudeckas memOpaHna, e€ cBoiictBa U pyHKuuu. L{utomnasma u eé
opranouapl. OgHOMEMOpaHHBIE OPTaHOU/IBI KJIETKH: DHJIOIIJIa3MaTHUeCKasl CETh
(BIIC), ammapat ['omsmku, au3ocoMbl. [lomyaBTOHOMHBIE OPraHOWIBI KIETKH:
MHUTOXOHJIPUH, TIAcTUABL [IpoucXOoXaeHne MUTOXOHIPUN W TUIacTUl. Bumbl
mnactu. HememOpaHHbIE OpraHoOWBl KIETKH: PHOOCOMBI, KJICTOYHBIA IICHTD,

PECHUYKH, KT'YTUKHU. qDYHKHI/II/I OpPraHon 0B KIICTKH. Bxorrouennst

3.9

SAnpo — perynaropHbiii neHTp KieTkd. CTpoeHue siapa: siaepHas o000JI0uKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHOCTI> KIICTKHU

41

OOmeH BemiecTB, WM METa0O0JM3M. ACCUMWIAIUA (TUIACTUYECKUH OOMEH) H
TMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBe CTOPOHBI €IMHOTO IpOoliecca
MeTrabosim3ma. Tumbl oOMeHa BEIIeCTB: aBTOTPOQHBIN U rerepoTpodHbiii. Pob

(hepMeHTOB B 0OOMEHE BEILIECTB U NMPEBPAILEHUU SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeToBas U TeMHOBas (pa3bl portocuHTe3a. Peakuuu poTocunTesa.
DddextuBHOCTh oTOCHMHTE3a. 3HaueHHE (OTOCHHTE3a Ui KU3HH Ha 3eMie.
Bnusnue ycrmoBuii cpeasl Ha (GOTOCHMHTE3 U CIOCOOBI TOBBIIICHHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpyIolue OakTepuu. 3HAUCHUE XEMOCHUHTEe3a Ui

JKA3HHU Ha 3eMJie

4.3

9HepreTI/I‘leCKHﬁ OOMEH B KIIETKE. Pacmerienue BCIICCTB, BBLIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPrunu B KIICTKC. OTalbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KCHI/Ie n €ro BHUIBI. KI/ICJ'IOpO)IHOe OKHCIICHHUEC, WJIN KJICTOYHOC

npixanue. OpdekTHBHOCTh 3HEPreTUYECKoro ooMeHa

4.4

Peakuuu matpuanoro cuntesa. ['enernueckas nndopmanus u JJTHK. Peanmuzarus

T€HEeTUYECKOI I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHMYecKHi KOJ M €ro CBOICTRA.




Tpanckpumnus — marpuusabiii cuare3 PHK. Tpancmsiuus — OuocuHTes Oenka.

Koauposanue amuHokuciot. Posis pubocom B OMocHHTE3€E OemKa

45

Hexnerounsie (opmbl ku3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boye3Hu pacTeHHid, >KUBOTHBIX M 4YEIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo30ynurens CITN/la.

[IpodunakTrka pacpocTpaHeHHUS BUPYCHBIX 32a00JICBaHUIA

PasMHOkeHME 1 MHIMBUIyalIbHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1Mkn, WM SKU3HEHHBIM [HMKIT KiaeTku. MuTepdasza u muTos.
[Ipoueccel, npoTekatone B uHTEepdase. Pemnukanus — peakuuss MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapHUOTHII.
JuniouaHBIA W TAlUIOWJIHBIA ~ XPOMOCOMHBIE — HAOOphL.  XpOMaTHUJIBL
HuTronornueckue OCHOBBI Pa3MHOKEHHMSI W HMHIWBUIYaJbHOTO Pa3BUTHUS
OpPraHU3MOB.

Jenenne xinerkm — muto3. Craaumm muto3a. IIpomeccsl, mpoucxonsimue Ha

PAa3HBIX CTAAWUAX MUTO34. buomorndyeckuii CMBICIT MHTO3a

5.2

@®opMBI pPa3MHOKEHHUS OPraHM3MOB: Oe€crojioe W MosioBoe. Buisl Oecrosioro
pa3sMHOXEHHS: JISICHUEe HaJaBOE, MOYKOBAaHWE OJHO- M MHOTOKIICTOYHBIX,
cniopooOpa3oBaHue, BEreTaTHBHOE pa3sMHOKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUE I CCIICKIIUU

5.3

[TonoBoe pa3MHOKEHUE, €r0 OTIIUNYHUS OT OECHOJIOrO.
Meiio3. Cramum wmeiio3a. Ilpormecchl, mpoucxondiive Ha CTaausX Menosa.
[ToBenenue xpomocom B Meio3ze. KpoccunroBep. buonorudeckuii cCMbICT U

3Ha4YECHUE MeHo3a

5.4

l'amerorenes — npouecc 06pa3oBaHUs MOJIOBBIX KJIETOK Yy KUBOTHBIX. [losi0BBIE
JKeJe3bl: CEeMEHHUKH U simuHuKdA. OOpa3oBaHHe U pPa3BUTHE IMOJIOBBIX KIETOK —
rameT (CrepMaro30u, SHIEKIeTKa) — cliepMarorene3 u ooreHes. OcoOEHHOCTH

CTPOCHHUA ﬂﬁHeKHCTOK H CIICPMATO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe?.

5.5

WunuBuayansHoe — pa3Butue  (OHTOTE€HE3).  OMOpHOHaiIbHOE  pa3BHUTHE
(amOpuorenes). Jtanbl SMOPUOHAIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpynauus, opraHoreHe3. [loctamOpuonanbHoe pazputue. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HENpsiMoe (JIMYMHOYHOE). BrnusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOJICTBA.

Poct u pazButue pacrennil. OHTOT€HE3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH,

CTauu pa3sBUTHUA

HacneacTBeHHOCTh M H3MEHUYHUBOCTD OpraHu3smMoB




6.1

IIpenmer u 3agaum resetuku. Mcropus pasBuTus reHeTuku. Briaa poccuickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TEHETUKU. MeEToAbl TeHETHKH
(rubpuAOIOTUYECKHUIA, LIUTOT€HETUYECKHUIA, MOJIEKYJISIPHO-T€HETUUECKU ).
OcHOBHbIE TEHETUYECKHUE MOHATHUS. | eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpelIMBaHUi

6.2

3aKOHOMEPHOCTH HACJIeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHbIE ['. Menzaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IIEPBOTO
nokosneHus. [lpaBusio JOMUHUpOBaHHS. 3aKOH PACIICIICHUS TMPU3HAKOB.
I'unioresa uncrotsl ramer. [losIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TMPU3HAKOB.
[{utoreHeTHYeCKne OCHOBBI JUTHOPUIIHOTO CKpEUIMBAaHUS. AHAIM3UPYIOIIEE
ckpenuBanue.  Mcmonp30BaHWE — aQHAIM3UPYIONIETO  CKPEIIMBAHUS  JUIA

OTIpeJieNIeHUs] TEHOTUIIa 0COOU

6.3

CuerieHHOe HaclieZjoBaHue npu3HakoB. Pabora T. MopraHa mo cuenjieHHOMY
HacleoOBaHUIO TreHoB. HapymieHuwe cremieHus TE€HOB B pe3yabTaTe
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HAacleACTBEHHOCTH. [eHeTnyeckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpeeNeHue IMoJjia. AyTOCOMBI W TOJIOBBIE
xpoMocoMmbl. ['oMoramerHele M reTeporaMmeTrHele opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, COCIIJICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buabsl M3MEHUMBOCTH: HEHACTEACTBEHHAs M HACJEICTBEHHAs.
Ponb cpenmpl B HEHAcHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHOW W3MEHYMBOCTU. BapuanuoHHBI psag U BapHallOHHAs
kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U KaueCTBEHHBIE

IIPU3HAKK U KX HOpMA PCaKI1U. CpoiicTBa MOHH(l)HKaHHOHHOﬁ HN3MCHYMBOCTHU

6.5

HacnencTtBenHas, WM TeHOTHIIMYECKAs, H3MEHYHMBOCThL. KoMOMHATHUBHAS
W3MEHYMBOCTh. Mei03 M TMOJOBOM TpolecC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTalMoHHas UW3MEHYMBOCTh. Kilaccupukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHoie
(bakTOphI. 3aKOH TOMOJIOTUYECKHX PSA0B B HACJICICTBEHHOW n3MeHurnBoCcTH H.U.

Basuiiosa

6.6

I'enernka uenoBeka. Kapuotun demoBeka. OCHOBHBIE METOABI T'E€HETHKU
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXUMHUYECKUH, MOJIeKyIsipHO-TeHeTHYeckuil. CoBpeMeHHOe OmpezeeHne
TEHOTHUIIA: MTOJIJHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [II[P-ananu3a. HacnencTBeHHble 3a00j€BaHUS YellOBEKa: T'€HHBIE
60s1e3HM, OOJIE3HU C HACIEACTBEHHOM MpPEIpacroioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHYCCKHE H TCHCPATHUBHBLIC MYTAllUH. HpI/IHLII/IHBI 310pOBOTO




06p8321 KHN3HHU, OUAIrHOCTHUKHU, HpO(I)I/IJIaKTI/IKI/I n JICUCHHUA TI'CHCTHUYCCKUX
6one3Held. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBaHUE. 3HAYEHUE METUIMHCKON

TCHCTUKHU B IPCAOTBPAILCHHUHN U JICUCHUN TCHCTUYCCKUX 3a00JICBaHUM YCIIOBEKA

Cenekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexkuusi Kak Hayka M IPOLECC. 3apOXKJCHUE CEJNEKIUH M JIOMECTHUKALMSL.
Yuenne H.M. BapwioBa 0 1EHTpax MPOHUCXOXKACHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. LIeHTphl MpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mrTamm

7.2

CoBpemMeHHbIE METOJbl CeNeKIMU. MaccoBbli M WHIUBUAYaJIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUH U KUBOTHBIX. OIleHKa 3KcTephepa. bInM3kopoicTBEeHHOE
cKpelmyBaHue — MHOpuauHr. Yucras nuHus. CKpelMBaHWE YHUCTHIX JIMHUU.
I'ereposuc, numu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4eHUE NOJIMILIONAOB. JIOCTHIKEHHsI CENEKIWH PACTEHWH, JKUBOTHBIX H

MHKPOOPI'aHU3MOB

7.3

buoTtexHoJOTMS KAk OTpacib MPOM3BOJACTBA. ['€HHAs WHXEHEpHUs. Tarbl
co3ganust pexkomOuHantHoW JIHK wu Tpancrenneix opranuszmoB. Kierounas
nHxeHepusa.  Knerounsle  KynbTypbl.  MHKpOKJIOHaJbHOE  Pa3MHOXKEHUE
pactrenuii. KiioHMpOBaHHE BBICOKOMPOIYKTHUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHMYECKHE W ATHYeckue mnpodiembl. MO — reHeTnuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MBbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMEeHT CO/IEPIKAHUS

DBOMIOIIMOHHAS OMOJIOTHS

11

DBOJIOLIMOHHAs TEOPUs U €€ MECTO B OMOJIOTHH.

CugerenbctBa  3Bosiouuu.  IlameoHTosoruueckue:  MOCIEIOBATENIBHOCTh
HOSIBJICHUSI BHUJOB B IAJECOHTOJIOTUYECKON JIETONUCH, NepexojaHble (HOPMBL
buoreorpaduueckue: cxoacTBo U pazauuve ¢ayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOIrMYECKHE: CXOJICTBA U pa3Inius 3MOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH Yy Bcex

OpraHusMoB




1.2

OpomoumonHas  Teopus Y. JlapBuna. IIpeanocbulku  BO3HUKHOBEHMS
JapBuHU3MA. J[BWXKyIIHe CHUIIBI 3BOJIIOUMU BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OTPAHUYECHHOCTH PECYpPCOB, HEOIIPEACIEHHAs] U3MEHYMBOCTb,

00opn0a 3a CylecTBOBaHKE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Teopus HBomouud (CTD) U OCHOBHbBIE €€ TOJOKEHHUS.

Muxposomtouus. [Tonynsauus kak equHuLIa BUIA U 3BOJIOLIUN

14

JBuxymue cuibl ((pakTopbl) SBOMIONMM BUIOB B IpHpojae. MyTallOHHBIN
nporecc ¥ KOMOWHATHBHAsT M3MEHUYUBOCTh. [lomynsioHHBIE BOJHBI U JApeiid
reHoB. M3onsuus u murpanus. EctrecTBeHHblil 0T00p — HanpaBisoomui (hakrop
9BoJIIOLUU. DOPMBI €CTECTBEHHOIO 0TOOpA.

[IpucnocoOneHHOCT,  OpraHU3MOB KaK pe3yibTaT 3Bojdronuu. I[Ipumepst
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U HANOAJANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (GOPMBI BUI000pa30BaAHUSA:

reorpagpuyeckoe, IKOJIOTHIECKOe

15

Makpo3BOTIOLHSL. @opMBbI  3BOJIOLIMH: bunernyueckas, JIMBEPreHTHAs,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumMocTs 3BosOIMU

Bo3HMKHOBEHUE U pa3BUTHE )KU3HU Ha 3eMJie

2.1

JloHayuHble TPEACTABICHUS O 3apOXKACHUM >KU3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS KHM3HU Ha 3emiie: aOuoreHe3 W maHcrepMus. XHUMHUYECKas
IBOJIIONMS. ODKCIEPUMEHTAIbHOE TMOATBEPKACHUE XUMHUYECKOM 3BOJIOIUH.
Hauanpabie sTambl Ononoruveckoit spostonnu. ['mnoreza PHK-mupa. I[lepeoie

KJICTKHW U UX 3BOJIFOII M. (DOPMI/IPOB&HI/IG OCHOBHBIX I'DYIIII )KUBbIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas spa W €€ TNEpHOIbl: KEMOPHUICKHUH,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKUH, KaMEHHOYTOJIbHBIM, MEPMCKUM.
Mes3o3oiickas 3pa U e€ Mepuo/ibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u €€ mepuonabl:  MalCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOTOTEHOBBINA. XapaKTepUCTUKA KJIUMaTa M TeOJIOTUYECKUX MPOIIECCOB.
OcHOBHBIE 3Tanbl IBOJIIOIMH PACTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMopdo3sl y
pacTeHUM U KUBOTHBIX. [losBIE€HME, pacUBET M BBIMUPAHHE TPYII KHUBBIX

OpraHusMoB

2.3

Cucrema OpraHnM4eCKoro Mupa KakK OTpPaXKCHUC  SBOJIFOIUH. OcHOBHEIC

CUCTCMATUYCCKUC T'PYIIIIBI OPraHu3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKA. AHTpOHOJIOl"I/ISI KaK Hayka. Pa3Butue HpCI[CTaBJICHI/Iﬁ 0

MNPOUCXOKACHUN YCJIIOBCKA. Merto sl HN3YUYCHHA aHTPOIIOTrCHE3a. CXOI[CTBa n




pasnuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHUE YEIIOBEKA.
JBwxymue cuibl (Gpakropbl) aHTporioreHesa. HacneacTBeHHast H3MEHYHBOCTD U
ecTecTBEHHbIH 0TOOp. OOmIecTBeHHBI 00pa3 JKW3HU, HM3TOTOBJICHUE OPYIHA

TPy/a, MBILICHHUE, PEUb

2.5

OcCHOBHbBIE CTaJUM W BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAIOMMUTEKH, YenoBek
ymenslid, YenoBek mnpsamoxonaumui, Yenoexk Heanaepranbckuil, Yenosek
pazymHblid. Haxoaku MCKONaeMbIX OCTAHKOB, BPEMs CYILECTBOBaHUS, 00JIaCTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHs]

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbILINME pachl: €BPONEOUIHAs (eBpaszuiickasi),
HErpo-aBCTpaIouHas (3kBaTOpHaIbHAs), MOHTOJIOUIHAS (asmarcko-
amepukaHckas). UepTsl MpUcrocoOIEHHOCTH NMPEACTaBUTEIEH YEIOBEYECKUX pac

K YCJIOBHSM CylecTBOBaHUA. EAMHCTBO yenoBeueckux pac. Kputuka pacusma

Opraau3Mel ¥ OKpyXkKaromas cpena

3.1

Okonorus Kak Hayka. 3aJaud M pas3feibl dKOJIOTMU. MeToasl 3KOJIOIMUYECKHX
uccienoBaHui. DKoyiornyeckoe MUpoBo33peHue. Cpenibl 0OMTaHHsI OpraHU3MOB:

BOJHasd, HA3€MHO-BO3AYyIIHAsA, TIOYBCHHAA, BHYTPHOPraHU3MCHHAaA

3.2

Oxosorndeckue  (aktopel.  Kiaccudukanus — 9KOJOTHYECKUX  (paKTOPOB:
abnoTHueckre, OMOTHYECKHE M AHTPOIOTEHHbIE. J[eHCTBHE HSKOJOTHYECKUX

(hakTOpOB Ha OPraHNU3MBI

3.3

Abunotuueckue (QakTophl: CBET, TEMIIEpaTypa, BIaXXHOCTb. doTomnepuoausM.
[Ipucnocobnenust  opraHu3MoOB K  JCWUCTBUIO aOMOTHYECKUX  (HaKTOPOB.

bunonornueckue PUTMBbI

3.4

buotnyeckue ¢akropsl. Bumsl OHOTHYECKUX B3aMMOJICHCTBUIl: KOHKYpEHIUS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HeWTpanu3Mm. 3HauyeHHe  OHMOTHUYECKUX

B3aMMOJCUCTBUHN IS CYHIECTBOBAaHUA OPTraHN3MOB B IIPUPOJHBIX COOGH.ICCTB&X

3.5

OKOJIOTHYECKHE XapaKTCPpUCTUKHU NonyJrsinruu. OCHOBHEIE IIoKasarciin
InomyJisiquu: 4YruCJICHHOCTL, IUNIOTHOCTb, POXKAACMOCTb, CMCEPTHOCTH, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YUCJICHHOCTHU IOMYJISINUHN U eé peryisanusa

COO6H.I€CTB21 M OKOJIOTHYCCKHUEC CUCTEMBI

41

CoobmiectBO  opraHusmMoB — OuoreHo3. CTpyKTypsl OMOIIEHO3a: BHJIOBaf,
IPOCTpaHCTBEHHAs, Tpoduueckass (mmmeBas). Buapl-nomuHanThl. CBs3M B

ouoleHo3e

4.2

OKOJIOTUYECCKHIE CHUCTEMbI (3KOCI/ICT€MBI) . [TousatTne 00 »SKocHCTEME U




ouoreonieHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYIECHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BEIIecTB U HOTOK PHEPTUU B SKOCHCTEME.
Tpoduueckue (muIIeBbIE) YPOBHU OSKOCHUCTEMBL. [luieBble LenuM © CETH.
OcHOBHBIE TIOKa3aTeJIM KOCHUCTEMBI: OHOMacca, MPOAYKIHS. DKOJIOTHUECKHE
OUPAMUJIBL:  TPOAYKIUH, YHMCIEHHOCTH, OuomMacchl. CBOHCTBAa 3SKOCHCTEM:

YCTOMUYUBOCTD, CAMOPErysiiius, pa3sutue. CyKieccus

4.3

[Ipupoanbie 3KocucTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOT€HHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. YpO03KOCUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpazue kak ¢akrop ycToiumBocTH 3kocucteM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I['panuimsi, coctaB U CTpyKTypa
ouocdepsl. Kuoe BemectBO U ero ¢GyHKuu. OcoOeHHOCTH OMOCdepbl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHE W oOOpaTHas CBs3b B
onocdepe. KpyroBopoTsl BemeCTB W OHOTCOXUMUYECKHUE ITUKIIBI AIIEMEHTOB

(yrnepona, azota). 3o0HaIBHOCTH Onocheprl. OCHOBHBIC OMOMBI CYIIIH

4.5

UYenoseuectBo B Omocdepe 3emian. AHTPONOTEHHBIE U3MEHEHHS B Ouocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa  palMOHATLHOTO  YIPABJICHHS TPUPOTHBIMH ~ pecypcaMd W HUX

ucrnosb3oBanue. JloCcTikeHus: OUOIOTUH U OXpaHa MPUPOIbI
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