Moanucaro udpoBoi

MYHULIMNA/IBHOE noAMcsIo: MYHULMMANIHOE
BIO/DKETHOE BHO/KETHOE
OBILEOBPA3OBATE/IbHO OBLUEOSPASOBATE/IbHOE

PEKAEHVE CPEAHAS

E YUPEXAEHME CPEAHARA osLueospAmBATEéanAﬂ

OBLLUEOBPA3OBATE/IbHA (WIKONA Ne 12

A LKOJIA Ne 12 Jara: 2026.08.29 10:42:06
+0500

[Tpunoxenne k OOIT COO,
YTBEPKIACHHOM IIPUKA30M
26.08.2026 Ne26.08/1-O/]

PABOYASA IPOT'PAMMA

yueOHoro npeamerta «buosiorusi. bazoBblii ypoBeHb»

s ooygaronuxcst 10 — 11 kmaccos



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAX0N0B K (POPMUPOBAHUIO COAEpKAaHUSA Yy4yeOHOro mpeaMera
«buonorus» cocraBwin: KoHUenTtyaidbHble mnonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIe, CoJepKaHMsl, pe3yJbTaTOB OOYy4YEHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENSIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
oOmero oOpasoBanust B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cnenugurke OMONOruM, €€ 3HaYCHUU B MMO3HAHUM >KUBOM MPUPOJABI U 00ECICUEHUH
CYILIECTBOBAaHUS 4YesloBeYecKOoro obimectBa. CoriiacHO Ha3BaHHBIM IMOJIOKEHHSM,
OTpe/ieieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpeacTaBiIeHUEe O LesX, 00 oOluiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHHS M Pa3BUTHUS OOYYAIONIMXCS CpEACTBAMU
yueOHoro mpeamera «buonorus», ompenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIbHOCTh U3YYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mno OuONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yibTaTam
oOydyeHuss B (OPMUPOBAHUUM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpNKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3y4YeHUW Owuojoruu, Onarojgapss yemy B Hel
NPOCMATPUBAETCS HAMPABICHHOCTh HAa pa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, [IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOr0 MBILIUICHUS, PEACTaBICHUI O 310pPOBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHUEM K OKpYXalollell NpupogHON cpene.
[TosTomy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHi, a TakKe 3HaAHWUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIECCOB B MpOrpamMMme Mo OMOJOTHH yIEJIeHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpY)XaroLleil NpUPOJHON cpele, aHaiusa
BIUSTHUSL XO3SUCTBEHHOW JCSATEIBHOCTH YEJIOBEKA HA COCTOSTHHE MPHPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HATIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJIbHbIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHusA, KOTOpass Impeanonaraer (QopMUpOBaHHE Yy  OOyYaroUIUXcs
CIOCOOHOCTH aJaliTUPOBAThC K M3MEHEHHMSIM JAUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0oOpa30BaHMS 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer QopMupoBaHUE y OOYHAIOMIMXCA MPEICTABICHUH O
HAay4YHOU KapTUHE MHUpA, paclivpseTr U o0oOLIaeT 3HaHUA O JKUBOW HpHUpoje, €€
OTJIMYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3aldd M HBOJIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHMUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUpOBaHUS
(YyHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOT0 W Oe3omacHoro oOpasa
KU3HU, IKOJIOTMUYECKOTO MBIIICHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM Mpupoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TaKKe JJIs pelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecreynBaeT yciaoBusl ajsi GOpMUPOBAHUS
UHTEIJICKTYalbHbIX, ~KOMMYHHUKAI[MOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET HMHTErpallud OMOJIOTMYECKUX 3HAHHUM C
NPEJICTABICHUSMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTU, QU3UKU, XUMHUH
u reorpaduu. Ha3paHHbIe MOJOXXKEHUA O TMpeAHA3HAYEHUU Y4YEOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jisi ONpeNeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIC MJIA
dbopMupoBaHusi 001IeH KyJIBTYpbl, OMNpENEIIIONIME aJIeKBAaTHOE TMOBEJCHUE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBO /Uit (POpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3allUU
OMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHHE COZIEpXaHHUs y4yeOHOro marepuaia B Iporpamme IO
OMONOrMM OCYIIECTBICHO C YY€TOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSAX >KMBOW MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alMM U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeIbHble JIMHNN: «bronorus kak Hayka. Metoasl
HAay4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cuctema», «Crucrema M MHOrooOpasue OPraHHMYEeCKOTO MHpPay,
«IBOJIOLHMS KUBOU PUPOJIBIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp u3ydenus: yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOyYaloUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJBHOU
OpraHM3alyd >KUBBIX CHCTEM pa3HOrO paHra U TMPUOOPETECHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 0a30BOM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIYKallUX OCHOBOU
U1 HOPMUPOBAHUS TPEJICTABICHUN O E€CTECTBEHHO-HAYYHOW KapTUHE MHpaA, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4arOIMXCsl TO3HABATEIBHBIX, MHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B MpOIlECCe aHaliM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJIEHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH U OIEHWBATH SBJICHHUS OKPY>KAIOIIETO
MHpa >KWUBOW MPHUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOy4aromMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHIECKUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW Ul TOBBIIMICHUS YpPOBHSA
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM U YMECHHM B TIOBCEIHEBHON JKM3HU JIJIS
OIIEHKH TMOCJIECICTBUM CBOEH JEATEILHOCTH MO OTHOIIEHHUIO K OKPYJKAIOIIeH cpesie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBanusi «buomorus», uzydaemas Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOISAIIAM B
COCTaB MpeAMEeTHOM o0JacTh «ECTeCTBEHHO-HAYYHBIE TTPEAMETHIY.



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



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buonorus kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPABOM.
Ponr Ouosiorun B (OpMUPOBAaHWU COBPEMEHHONW HAy4dHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU MIPUPOJIBI (HAOIOICHHE, DKCIIEPUMEHT, ONTUCAHMUE,
u3MepeHue, kiaccudukanus, MOJETUpPOBAaHUE, CTaTUCTUYECKas o0paboTKa
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. Japsun, I'. Menaens, H. K. Konsios, Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHblie M NpaKTH4YeCKUE pPadoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHME pa3IMYHBIX METOIOB IPHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTEMBbI H MX OPraHU3aIUsL.

XKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT n3ydeHus: ouonorun. Oinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpaumnu:

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

O6opynoBanue: Mojenb MoJiekyibl JIHK.

Tema 3. Xumuveckuii cOCTaB M CTPpOeHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JIIEMEHTBI: MAaKpO3JIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BemecTB B kieTke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMblie 1 3aMEHHMBbIE AMUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XUMHUUECKHUE CBOWCTBAa OenkoB. buomornueckue
GyHKIMHN OENKOB.



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

VYrneBoabl: MoHoOcaxapuabl  (TJIOK03a, pubo3a MW J1€30KCHpu003a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xkucnorsl: JHK 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 >kuBas cuctema. OOmmMe TNpHU3HAKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynasl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX
¢bynkiuu. [nazmatnyeckas memOpana, e€ cBoicta u ¢pyHkiuu. [{lutormnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbI KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxxaenne MUTOXOHApPUN U 1iactua. Buaesl miactun. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiTtoueHus.

Snpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHcTpauuu:

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

Juarpammsel:  «PacnpenesieHne XMMHYECKHX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOIEN.

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



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

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYIOBaHUE JMJii MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEeHHI, JKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PAdOTHI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKOW 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
JTUCCUMWIISIITUSL (QHEpreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPTUM B TOHUMAaHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHOBasg ¢a3pl (orocuHTe3a. Peakiuu
doTtocunTe3a. I PekTuBHOCTH PoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A IS JKU3HU
Ha 3emuie. BiustHue ycnoBuit cpeiipl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUeHHE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKoro oOMeHa.
['mukonus. bpoxkenne m ero Buabpl. KHCIOpOIHOE OKHCIEHHUE, WIM KJIECTOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKUH KOI U €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancnsuus — OnocunTes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKUCIOT. Pomp pumbocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — Bupychl. Uctopus otkpsitus Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IHMKJIAa BHPYCOB.
bakrepuodaru. bone3nu pacTeHUM, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduiura yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpartHass ~ TpaHCKpUNIMs,  peBepTaza W uHTerpaza.  I[Ipodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

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

Tabmunpl u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomeny», «Ximopormiacty, «Dorocunred», «Ctpoenue JJHK»,
«CtpoeHue U pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I e HeTUUeCKUi KO,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-ammiukanuu «Y apoenue JIHK u Tpanckpumnimsy,
«buocunres Oenkay, «CTpoeHue KIeTKu», Mojenab cTpyktypsl JIHK.

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 xpomocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumionaHBIA W TAlUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHUJIBI.
[{uToslorMUEeCKMEe OCHOBBI PA3MHOXEHUS W  HWHAUBUIYAJbHOTO  Pa3BUTHUS
OpTraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrionoe U moioBoe. Bunpl 6ecnonoro
Pa3MHOXKEHMS: JEJIEHUE HaJBOE, ITOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHMPOBAHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €ro OTIUYHSI OT OECIOJIOTO.

Meito3. Craguu Mmeiio3a. Ilporiecchl, TpOUCXOSIIME HAa CTaausIX Meno3a.
[ToBenenne xpomocom B Menosze. KpoccuHroBep. buosiorndeckuii CMbBICH H
3HA4YECHUE MEH03a.

'ameTtorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KIETOK Y IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKHA. OOpa3oBaHWEe W Pa3BUTHE IMOJIOBBIX
KIIETOK — TaMmeT (CIepMaTo30u[, SIHMIEKIEeTKa) — CIIEpMATOre€He3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUs SAWIEKIETOK W CcrnepMaTo3ouaoB. OIUI0OJ0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHE3). OMOpHUOHAIBHOE  pa3BUTHE
(omOpuorenes). Drtanbl SMOPHUOHATBLHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKHUBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHSI: TPSAMOE, HEmpsiMoe (JIMUYMHOYHOE). BrusHue



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

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

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «/IBoliHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHul», «BereratnBHOE pa3MHOXKEHHE
pacteHuit», «Jlenenue knetku Oakrepuity, «CTpOE€HHE TOJIOBBIX KIIETOK»,
«Ctpoenne xpomocombl», «Kierounsld nmukin», «Pemukanua JTHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenmpsAMoe pa3BUTHEY, «] aMETOTreHe3 y MIIEKOIUTAIOIINX U
4enoBeka», «OCHOBHBIE CTaIUNA OHTOT€HE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo3011bl
MJIEKOIATAOUIErO», «SiIeKIeTka MieKkonuTaronero», «Kapruoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJENb-allUINKauusa «JleneHue KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUe padoThI:

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

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3apaum reHetuku. Mcropus pa3Butus reHeTuku. Pois nuronorun
U OMOpPUOJIOTUM B CTAaHOBIIGHUM Te€HETHKU. Bkiam poccuilckux u 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TEeHETHKU (THOPHUIO0IOTHUYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYISIPHO-TeHETUUEeCKU). (OCHOBHBIE TI'€HETHYECKUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH eAMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokosneHus. IlpaBuno gomMuHUpoBaHMs. 3aKOH pacUICIUVIEHUS MPHU3HAKOB.
I'mnore3a yncroTel ramet. [lonHOE M HENMOITHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHUCHMOTO  HAacJeJI0BaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUIAHOTO  CKPELIMBAHUS.
AHanusupyroniee cKkpemuBaHue. Vcronp30BaHne aHAIN3UPYIOLIETO CKPEINBAHUS
U1 OTIPEJICIICHUsI TeHOTHIAa 0COOH.

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

XpOMOCOMHas TEOPHUs HACIEICTBEHHOCTH. | eHeTHYeCKue KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporameTHbie opranu3mbl. HacnemoBanue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBocTh. BUbl N3MEHUNBOCTH: HEHACIIEICTBEHHASI M HACIICICTBCHHAS.
Ponp  cpexnpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuanimoHHbIN psiji U BapuallMOHHASI KPUBAs.
Hopma peakumu npuszHaka. KonnuecTBEHHBIE M KAaYE€CTBEHHBIE NMPU3HAKU M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHasi, wiM TEHOTUNHMYECKAas, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TMOJOBOM MpoIecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTanMoHHas U3MEHUYMBOCTh. Kitaccudukaius MyTamuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTMYECKUX PSIAOB B HacaeACcTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

BnesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKU
YyeJIOBEKA: FeHeaJIOrNUeCKUi, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUM, OMOXUMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeaeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, F€HOTUIIMPOBAHUE, B TOM YUCIJIE C MOMOIIbIO
[M[]P-ananu3a. HacnenctBenHnble 3a0o0yieBaHUS 4YeJIOBEKa: T'eHHbIE OO0JE3HHU,
0OJIE3HU C HACJEJACTBEHHOW MPEIpPacioiOKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comartnueckne M reHepaThBHble MyTauud. CTBOJOBBIE KJIETKU. [IpuHUHIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. MeanKo-reHeTH4ecKoe KOHCYIbTHUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JICBaHUN YEIOBEKa.

JdeMoHcTpaumuu:

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

Tabmumer w cxeMbl:  «MOHOTHMOpUJIHOE  CKpEIIMBaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACILCIUICHHS M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpeuuBaHuE,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSA, «Meiiosy,
«B3auMoelcTBUE  QJUIETIBHBIX T'€HOB», «l'€HETHYeCKHE KapThl PACTEHUM,
KUBOTHBIX U 4eNloBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH Hacleq0BaHUs,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MOJETU-AMIUIUKAINNA «MOHOTHOPHIHOE CKpEIIMBAHKE,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKpPOCKON W MHKpomnpenapatr «lpozoduna» (Hopma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOI.

JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

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

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabdora Ne 7. «AHanu3 myTauuid y Apo30(uibsl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHEe U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuust opranu3zmoB. OCHOBBI O0HOTEXHOJIOTUM.

Cenekuus Kak HayKa M IPOLECC. 3apOXKAECHUE CEIEKIMU U JOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJbTYpHBIX pacTeHui. LleHTpsl mpoMCXO0XKIEeHUS AOMAIIHUX XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIe METOABI CelNeKIUU. MaccoBbIi U MHAUBUAYAIbHBINH OTOOPHI B
CEJEKIIMM pACTEHUM U KUBOTHBIX. OlleHKa 53KcTepbepa. biM3kopoacTBEHHOE
ckpemuBanue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JUHUMH.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIWHT.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTMKEHHSI CEJIEKUMU pAaCTeHUHl, »XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. DTalbl
co3nanus pexomOuHantHoW JIHK wu TpaHcreHHBIX opranm3MoB. Kierounas
uHxeHepus. Knetounele KylnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpersr: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuuet u cxemsl: kapta «lleHTpB MPOMCXOXKIECHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl ToMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pacrenuity, «Otnanéanas rudpuausamnus», «Padoter akagemuka M. @. MBanoBay,
«llonummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynIbTYypbl U
KJIOHHpOBaHUe», « KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TIOJOB U KOPHETIOJAOB JUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

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

11 KJIACC

Tema 1. IBosr0oLMOHHAS OHOJIOTHSA.

[IpeanochIKu BO3HUKHOBEHHSI HBOJIOIMOHHOW TEOPUU. ODBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUU. [lameoHTONIOrMYECKHE: TMOCIIEN0BATEIBHOCTD
MOSIBJICHUST BUJOB B TAJE€OHTOJIOTUYECKOM JIETONUCH, TIEPEXOJHbIE (HOPMEI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3Iuuusi SMOPHOHOB pPa3HBIX BHUJOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METAa0OMMYECKUX NyTed y BCeX
OpTaHU3MOB.

OpomtounonHass Tteopust Y. JlapBuna. Ilpenmochuiku BO3HMKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHJIBI 3BOJOLMH BUIOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAaHUYEHHOCTU PECypCOB, HEOIpeAesIéHHAs W3MEHUYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Boironuu (CTI) U €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposaBostorus. [lomyssiius kak eAMHUIA BUA U DBOJIOLUU.

JIBxymue cuibl ((pakTophbl) SBOJIOIMU BUAOB B Mpupojae. MyTalmoHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMUBOCTH. [lomymnsiiimoHHBIE BOJHBI U IpEud
reHoB. M30s1ust U MUrpanusi.

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

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl U HAHOATATITAIIH.

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

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPIreHTHasl, mapauienbHas. HeoOpaTuMoCTh SBOTIONUN.

[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'ekkensb, . Mrotep, A. H. Ceepuios.
Tabnuuel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MHUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroo06pasue COpToB pacTeHUI»,
«MHoroo6pasue  Hopoa  KUBOTHBIXY, «ITonynsauumny, «MyTtauuoHHas

U3MEHYUBOCTHY, «Apomopdossl», «Unuoanantanuuy, «OO0mias aereHeparus»,
«/IBmkymme cuibl sBomonuny, «Kapra-cxema wapumpyra nyremectBus Y.
Hapsuna», «bops0a 3a cymiectBoBanue», «lIpucnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTMUECKOE BUI000PA30BAHHUEY.

O6opynoBaHUE: KOJUJICKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIAMU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «IIpuMepsl 3alIUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MoJielib «OCHOBHBIE HAMpaBJICHUS DBOJIIOIUNY», 00bEMHAS MOJEIb
«CTpoeHue roJJ0BHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoyUieKius «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHWi», Mojaenb anmukanus «llepexpéct
XpOMOCOM», BJIaxHble TmpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «JIpo3zodwia» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpAacCKH TeJa).

JlaGopaTopHble M MpaKTHYeCKHE PA0OTHI:

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

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHE U pa3BUTHE KU3HU HA 3emJie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BOJIIOMU. HauanbHble 3Tambl
ouonornyeckoit 3Bonroruu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKIETKH. [lepBble KIETKM U HMX 3BOJIOIUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuopam. Karapxei. Apxelickas u
nporepo3oiickasg »pbl. [laneosoiickas spa u €€ mnepuonbl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas spa u €€ NeEPUOAbL: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaiiHo3o0iickass 3pa u €€ mnepuoAsl: NaJICOr€HOBBIM, HEOrCHOBBIM,
AHTPOIOTCHOBBI.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpaxkeHHe »3Boonuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoactsa u
pa3yInyuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE NOJIOKEHNUE YEIIOBEKA.

JBuwxymue  cuibl  (QakTopbl) — aHTPOINOIreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM oTOOp. OOImecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomsauui, YenoBek HeaHAepTanbCKuK, YenmoBek
pasyMHblii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajiougHas  (PKBaTOpUajbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TpeICTaBUTENEH
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 — kineTka», <« KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kieTka», «COBpEeMEHHas CHUCTEMAa OPraHUYECKOTO MHUpPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS 4YEJIOBEKAa M YEIIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOoBeKa», «llpeBHeumue oam», «peBHue monn», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue: My «l[Ipoucxoxnenne  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OPYIuH TMEepBOOBITHOTO YelOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebjia), TeOXpOHOJOTHYECKas TaOiuIa, KOUICKIUS «DOopMbI
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHblie U IpaKkTHYeCcKUe padoThl:

[IpakTuueckast padora Ne 1. «M3yueHue HUCKOMAEMbIX OCTATKOB PAaCTEHUN 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: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue (akrtopel. Knaccuduxamuss sKonorudeckux  (HakTopos:
abuotuyeckue, OWOTHYECKHE U aHTPOINOreHHble. JlelcTBHE 3KOJOTMYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKUX  (haKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepanus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJEHCTBUN [JIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapaKTEPUCTUKH mnomysanud. (OCHOBHBIE IOKa3aTenu
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanmuu:

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

Tabmuuer u cxemsl: kapra «[Ipupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3mMoBy», «®oronepuoanuzm», «llonmymamuu», «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. CoolmiecTBa M 3K0JIOIHYECKHE CHCTEMBI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypbl OHWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momuHantel. CBsS3u B
ouoreHose.

Dkosiornyeckre cucrteMbl (3kocuctemsbl). llonsitue 00 »skocucreme u
ouoreonenoze. @OyHKUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (muIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LENnu W CEeTH.
OcHOBHBIE TIOKa3aTeau SKOCUCTEMBbI: Ouomacca, NPOAYKIUSA. IKOJIOTHYECKUE
NUpamMubl: TPOAYKUHUH, YHCIEHHOCTH, OuomMaccbl. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PeK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouocdepnl. JXKuBoe BemectBo u ero QyHkuuu. OcobeHHOCTH Ouochepsl Kak
r1o00anbHOM 3KOCUCTEeMBbl. Jl[MHAMUYecKoe paBHOBECHME M OOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMUUYECKUE UKl 3JIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Ouocepe 3emin. AHTpOINOreHHbIe U3MEHEHHS B Orocdepe.
['mo6abHbIE SKOJOTUYECKHUE TTPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToWunBOCTH Onocdepsl. OCHOBA PaIMOHATIBLHOTO
yIOpaBI€HUsI MPUPOAHBIMU peCcypcaMM M UX HCHOJb30BaHHE. JlocTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmuu:

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

Tabmumer u cxeMmbl: «IlumeBple nenu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAS TMHPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», «DKOCUCTEMA
XBOWHOTrO  Jecay, «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCHUCTBUS Ha mpupody», «BaxHeumme HCTOYHHKH
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelllasi cOCTaBIISIIOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOpHI
paANoOaKTHBHOTO 3arpsisHeHust Ounochepr», «OOmas crTpyktypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Oumochepe», «O30HOBBIA d3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uocheper, «KpyroBopoT a3ota B mpupoie».

O6opynoBanue: Mojenb-ammIukanus «TunudaHble OMOIIEHO3BI», TepOapuii
«PactutenpHble cOo00IIeCTBaY, KoJeKInu «buorienosy», «Bpeautenu BakHEHIITUX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TrepOapud U KOJUIGKUUH pPACTEeHUH U
KUBOTHBIX, MPUHAJICKAIME K Pa3HbIM AKOJOTUYECKUM TrpyIrnaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, H300paxeHUs OXpPaHIEMbIX BHJIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3ylbTaTOB OCBOCHUA mpeaMera «buonorus»
BBIZICJICHBI CIIEYIOIIUE COCTABJISIONINE: OCO3HAHWE OOYYaIOIIMMUCS POCCUNCKON
rpaXkJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEJACIICHUIO, HaJWYue MOTHUBAIMM K OOy4YeHHUI0O OUOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHWUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME OSKOJOTMYECKOTO IPABOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUA Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYEOHOM M BOCIHUTATEIBLHOW JEATEILHOCTH B COOTBETCTBUH C
TPaAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU ILIEHHOCTSMHU, MPUHATHIMUA B OOIIECTBE MpaBWIaAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHS, PpA3BUTUA BHYTPEHHEH TO3UIMU JIUYHOCTH, MATPUOTU3MA,
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa W CTapllIeMy MOKOJECHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACJICAUI0 U
TpaJIuIMsIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickon denepannu, MPUPOIE U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC PpE3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buomorusy
JOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYAIOITUXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEHW TMMO3UIIMEH JMYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKJCHHNU, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOINECTBa, PACIIMPCHHE KU3HCHHOTO
ONbITa U OMbITA ACATEIBHOCTH B MPOIIECCE Pealn3aluid OCHOBHBIX HANPABJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOTr0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH TPaKAAHCKON MO3UIIMU 00YyJaIOMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX TpaB M OOSI3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIFOJIEH C pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU 1IEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3aJ7a4y, YBAKHUTEIHHOTO
OTHOIIIEHHUSI K MHEHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBa OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoauHy, 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;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3ammre OTedecTBa,
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 JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJMUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOIO TMPHUHATUSA LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauusiMHu Hapo0B Poccuu;

4) 3CTeTHYeCKOro BOCIIUTAHNS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IMIOHUMAHUE SMOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM IIPUPOJBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaueCTBA TBOPUECKOM JTUYHOCTH;

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

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWe, COOJIOJEHWE TUTHEHUYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE I[EHHOCTH TMPaBUJI HWHIWBUAYAJBHOTO U  KOJJIEKTHBHOTO
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 TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYA0I00HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON M COIMAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh M CAMOCTOSTEIBHO
BBIIIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud ¢ Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

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

7) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I11€JIECO00Pa3HOE OTHOIICHHE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM M IMyTel HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaEMble TPU H3YYCHUU OUOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);



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

HAJIMYUE PA3BUTOTO IKOJOTMUYECKOTO MBILIJICHUS, YKOJIOIHYECKOU KYJIBTYpHI,
OIbITa NEATEIIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT' O MO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHaJiore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOM KYJBTYpbl Kak CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuduku OWONIOTMM Kak HayKd, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PALMOHAIBHOIO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
Npe/CTaBlIeHus 00 OKpYXKarolleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOmIecTBa, B IMO3HAHMM MTPHUPOIAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MpoOJeM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHU JJIi COBPEMEHHOW IMBUIIM3ALINU:
oOecrieyeHus: HOBOTO YpPOBHSI DPa3BUTUS MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PECypCHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHMIO HOBBIX CTAaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHUM OHMOJOTHYECKUX 3HAHMM B IEIIX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHpPYyeMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB ITO3HAHUSA, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4yaeMmble 3HAHMs MJIi aHajuu3a Hu
OOBSICHEHHSI SIBIICHUI OKPYXAloIIero MUpa U MPOUCXOASAIINX B HEM H3MEHEHHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAayYHbBIX (DAKTOB H
MMEIOIINXCS JAHHBIX C LEJIBI0 NOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 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 Pe3yIbTaThl OCBOCHHUS ydeOHOTro mnpeameTa «buosorus»
BKIIIOYAIOT: 3HAYUMble s (QOPMHUPOBAHUS MHPOBO33PEHUS OOYJAIOIIMXCS
MEXIUCITUTUIMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKArOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
MCTIOJh3YyEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SIBICHUE, MPOIlecC,
CUCTEMa, Hay4YHBIM (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCCIIeJIOBaHNEe,  HAONIOJeHUEe, W3MEpPEeHHe, OKCIEPUMEHT U  JIPYTHX),
YHUBEpCAJIbHBIC Yy4eOHBIC JIeHcTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHEBIC,
PETYISITUBHEBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHON
TPaMOTHOCTH H  COIMAIBHOH KOMIIETEHIIMH OOYyYalomMXCs, CIOCOOHOCTh
00 yYarOIIIXCsI UCTIOTh30BaTh OCBOCHHBIC MEXTUCIUIIMHAPHEIC,
MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEPCAJIbHBIC ydeOHBbIC JICHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHS IMPOTPaMMBbl CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
NEeNCTBUSAMM:

1) 6a30Bble JIOTHYECKHE TeHCTBHUS:

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

UCIIONIb30BaTh IMPU OCBOCHWU 3HAHUW TPHUEMBI JOTHYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNITh 1EIN JeATEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HUX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

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

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIE, IEAyKTHUBHBIC, TIO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

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



TakKe  TMPOTHUBOPEYMH  PA3HOTO  pOJAA,  BBIABICHHBIX B PA3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHUTBH KOPPEKTUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TIOCIIECTBUN JEATEITHPHOCTH;

KOOPAWMHUPOBATL W  BBHINOJHATH pabOTy B YCIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30Bble HCCJIET0BATEIbCKHE AeCTBUSA:

BJIQ/ICTh HABBIKAMH y4eOHO-HUCCIIEA0BATEIBCKOW M MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYCCKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICSITCIBHOCTH II0 IOJIYYECHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMH, NPEeOOpa30BaHUI0 M NPHMCHCHHIO B Yy4YeOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHOH TCPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIHHOU
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJHM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTHl IS J[OKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUU PEIICHHS,

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

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABICHHBIA TMMOUCK IMEPEHOCa CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpEJIaraTh OPUTHHAIBHBIC MOJXOABI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(MOpMAIH (TEKCTEe yueOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBApSAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3UPOBATH



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

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHITH PA3JTHMYHBIC METOIbI MPU TIOUCKE U
otOope Ouosornueckoil nHMopMalu, HEOOXOAUMOM NJIsi BBIMOTHEHUS YYEOHBIX
3ajay;

NpHOOPETaTh OIBIT KCIOJAB30BaHUSA WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit nHpopmaryu (cXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpPEACTBA IMpu pabdoTe ¢
Ouojornyeckoil HMHPOpMaNMel: TPUMEHATh XHUMHYECKHE, (Qundeckue u
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (OPMYJIbI, a0OpeBHATypy, HOMEHKIATYPY,
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 KOMMYHHUKAIIMKA BO BceX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHA JPYTHUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3NMUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICUCTBUS, MMOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHOW M WHIAWBHUIYATHHOU
paboThI IPH PEIICHUH OUOJIOTHIECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEUICHUU yU4eOHOM 3a/1a4u;

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



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUU YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJIEM C TMO3ULMU HOBU3HHBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAECHHWE B Pa3IUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHHe YHHBEPCAJIBLHBIMU PeryJIsiTHBHBIMH J€iiCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIIHSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIe W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auM B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETILHO COCTaBJIATh IUIAH PEIICHUS NpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHUIA;

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

OILICHUBATh TPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIQJI€Th  HABbIKAMH  TO3HABATEIBHOW  pediekcmr KaKk  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX pPE3YJbTATOB U
OCHOBaHHWM, MCTOJIb30BaTh MPUEMBI pPedIeKCUU NI OLEHKH CUTYyalliH, BBIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIIEHUA IO HUX
CHIKECHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBHl JAPYIMX IIpU AHAINA3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYrUX:

MPUHUMATH ce0s, MOHUMAasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapTryMEHTBl 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 mno Ouonorun Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue Ajig yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEUCTBUI 1O OCBOSHMIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHWMU, BUJBI JEATEILHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUEOHBIX CHUTyallUsX, a TaKkKe B pPeajbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpemMeTHbie
pe3yIbTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUSI.

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

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa M HAay4HOTO MHUPOBO33PEHHs, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BeIIecTB M IMpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeAEHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTUYECKHE Teopuu (KIETOYHAas, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpalibHasg JOrMa MOJEKYJsipHON Ouonorun), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHust (0 1ieHTpax MHOTO0Opa3us u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuil H. M. BaBuioBa), onpeaensiTh rpaHUlbl
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMIXKEHHUE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXKIY HCCIEyEMbIMU BEIMYMHAMHU, OOBICHEHUE TIOTYyYECHHBIX



pE3YJIBTaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHWA, TCOPUH M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKIETOYHBIX OPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MpPEBpallleHUs DHEPTruu B KIETKe, (DOTOCUHTE3a,
IJJACTUYECKOTO W DHEPreTUUEeCKOro OOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWBUAYAJLHOTO pPAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSTH IMOJTYYEHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKUX
NPOIIECCOB U SIBJICHUM, JIJI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1IeJIbI0 oOecriedeHuss O€30MacHOCTH CBOETO 3JI0POBbS M 3JI0POBBS
OKPYXAIOIIUX JIFOCH, COOTIOIEHUST HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAOIICH
NPUPOJHON Cpejie, NMOHUMaHUE HEOOXOIWMOCTH HCIOJIB30BAHMS JTOCTHIKCHUI
COBPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI paIMoOHAILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJICMCHTApHBIC T'E€HETHYCCKUE 3aJadyl HAa MOHO- M
JTUTUOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HaCleJOBaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKpEIIMBAaHMS IS TpEJICKa3aHus HAclIeIOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PadOThl, COOMIOAATH
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 CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONOTHYECKYI0 HHGOPMAIIUIO U3 HECKOJIbKHX HCTOYHHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmnapaT OMOJIOTHH.

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

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE W POJU OMOJOTUU 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 ISl PEIIECHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHUE OWOIOTHYECKHMX TEPMHUHOB W TOHSTHI:
BH/JI, TOMYJISALMS, TEHO(POH, IBOIIOMS, ABUXKYIIUE CUJIBLI ((PAaKTOPHI) SBOIOLNH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeNu MUTaHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHMYECKWe Teopur (dBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHUS OJBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrsa K. M. boapa, yepenoBaHusi TNIaBHBIX HalpaBiIe€HUU U
mytedt somoruu A. H. CesepuioBa, yuenust o ouochepe B. W. Bepnaackoro),
OTIPESIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOAAMHU HaYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SIBJICHWM, OpraHW3alvds W TPOBEICHUC
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BBIABMKCHHEC  THUIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXKIY HCCICIyeMbIMA BEJIMYUHAMHU, OOBSICHEHHUE ITOJYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUH W 3aKOHOB, YMCHHUC
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKH CTPOCHHUS OMOJOTHYSCKHUX
O00OBEKTOB: BHJIOB, TMOMNYJAIHH, MPOIYIECHTOB, KOHCYMEHTOB, PEIYyILICHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIECICTBECHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTMYCCKUX (PAKTOPOB Ha OPraHMU3MbI, IIEpPEHOCA
BEIIECTB M TIOTOKAa JSHEPIUM B DKOCHUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS I OOBSCHEHUS OMOIOTHYECKUX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1IN0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIUX JI0CH, COOMI0IEHNS HOPM TPaAaMOTHOTO MOBEACHUS B OKPYKaIOIen
NPUPOJHON Cpelle, TOHMMAaHHE HEOOXOAWMOCTH HCIOIb30BaHUS JOCTHXKEHUM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a7a4M, COCTABIATH CXEMbI
MEPEHOCa BEILIECTB U SHEPTUU B SKOCUCTEMAaX (LIEMH MUTAHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpPaTOPHBIM 000PYIOBAHHUEM;

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

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX MUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



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 CTPOCHHUE 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

KoaunuecTBo 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuoreka [IOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 O 5 1
PratHsMbl H OKpYaotias cpeia https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa M DKOJIOTHYECKHUE CUCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpeMs https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 2.5



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
n/n Tewa ypoxa Bcero Konrpobiibie | Hparkririeckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 16l TO3HAHUS JKUBOM TPUPOIBIL.
[IpakTnueckas padora Ne 1
2 «Mcronp30BaHNe pa3IMIHBIX 1 0.5 bubmorexa [OK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTUYECKUX 0OBEKTOBY
3 buonoruueckue cucTeMbl, MPOUECCHI 1 bubnuoreka [IOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XUMHUYECKUH cocTaB KieTku. Boga u 1 bu6mmoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bubmuoreka [IOK
5 benku. CoctaB u cTpoeHue 0enkoB 1 httos://m.edsoo.ru/863e6b72
DepMeHThI — OUOIOTHYECKHe
Karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bu6nuoreka LIOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha mprUMepe aMHIIa3bI
WJIM KaTanasbl)»
7 Vraesoasl. JInnuasl 1 Bubmorexa OK

https://m.edso0.ru/863e6870



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

bubmuoreka [IOK

8 HylIeHHOBbIE KHCIOTEL AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeTo bl U3y4EHUS bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak 1ienoctHas >kuBast
crucreMa
Crtpoenue s3yKapuOTUUECKOU KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnnorexa [JOK
11 pacTeHuid, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1MoJ MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHKpPOTIpEIapaTax u ux
OTIICAHUE»
bubmmoreka [JOK
12 OGMEH BeLIECTR MK METAOOTH3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocinres. XemocHrres https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTHieckui o0MeH https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MUK KISTKU. Jlenenue
KJIeTKH. MuTo3. JlaboparopHast
15 pabota Ne 3 «HabmroaeHrne MuTo3a B 0.5 Bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIllKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres Oenka. Peakius bubnuroreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bubmmoreka [JOK
17 Tpancniuns — brocuntes bera https://m.edso0.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — bubnuoreka LIOK



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
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuoteka [IOK
«HM3ydeHne CTpOEHHUsI OJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperaparax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o bubnnoreka [IOK
HACJIEACTBEHHOCTH U U3MEHUYHUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEOBaHUS
24 MpU3HAKOB. MOHOTHOPHIHOE Bubnmorexa LIOK
https://m.edso0.ru/863e8878
CKpellBaHKe
JurubpuaHoe ckpenuBanme. 3aKoH Bu6morexa LIOK
25 HE3aBHUCUMOTO HACJIENOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas paborta
26 Ne 5 «M3yuenue pe3yabTaToB 05 bubnunoreka [JOK
MOHOTHOPHUIHOTO U TUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOTIpEnapaTaxy»
27 I'enetuka moma. HacnenoBanue bu6nmoreka [JOK



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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHUCIJICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

NsmenuuBocts. HenaciencrBennas
M3MEHUYMBOCTB. JlaboparopHas

o8 pabota Ne 6. U3yucHue 1 05 bubnmoreka [JOK
MOIU(PUKAITUOHHON N3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOW»

HacnencrsenHast '3MEHUHBOCT.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanmu3 MyTanui y 1po30(¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»

bu6mmoreka [JOK

30 Peneriica uenobeia L https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O6001eHIE 110

31 teMe «HacnencTBeHHOCTD U 1
W3MEHUYUBOCTb OPTaHU3MOB»

bu6mmoreka [JOK

32 (Ceexiust Kax Hayka u npouece 1 https://m.edsoo0.ru/863e9214

33 MeTobI ¥ JOCTHXKCHHUS CENCKITUU 1 bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosnorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrponpnbie | Ipakmirieckie u3yyeHusi | oOpa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS M METOJIBI €€ N3YYECHHS 1 bubmmorexa HOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHS IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 Miricpooposmiors . https://m.edsoo.ru/863e9cle
[Tomynsmus kak aneMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;5[ pabota JL\;g 1 1 0.5 brbmmorexa [OK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUOB IO
MOP(OJIOrHIECKOMY KPUTEPHIOH
5 JIBmKyiue critbl (3IeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpBI) SBOJIOLHUH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrectBennsiii 0100 1 ero Gopmbl 1 httos://m.eds00.ru/86369ed0
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpasnenus u mytu 1 bubnuoreka LIOK

MakKpO3BOJIFOINA

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobpaTumocTs 3BOIIONAH

Ucropust )xu3nu Ha 3eMIIe U METOIbI

10 .
e€ U3yyeHUst

11 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMIie 1Mo pam 1 bubnuoteka [IOK
rnepuojam https://m.edso0.ru/863eabbe
OcHOBHBIE 3Tallbl 3BOJIIOLIUU
PaCTUTEIHHOTO M )KUBOTHOTO MHUA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHIA U KUBOTHBIX B
KOJUIEKIUSIX»

14 CoBpeMeHHas cucTema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bubmmoreka [JOK

15 DBOJIIOIHS YeI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JIBwxyimue cuibl ((hakTophl) bubnuoreka [IOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTAJNH 3BOTIOIIUN
YenoBeka

18 Yenoseueckue pacsl U IPUPOJHBIE bubnunoreka [IOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O60011IeHHE TIO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOoJIoTHus KaK HayKa

21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue HakTopbl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cCoOeHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «Bnusitnue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCay
bubmmoreka [JOK
23 buotieckHe GaKTopel https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuueckas padora
24 Ne 2 «IToacyét mnoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUAOB
pacTeHuiD»
o5 CooO1iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBbI bubmuoreka [IOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIHN YKOCUCTEMBI.
bubmuoreka [IOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbIE 3KOCHCTEMBI
29 AHTpPOIIOTEHHBIE KOCHCTEMBI
30 buocdepa — rnobanpHas bu6nuoreka LIOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnmoreka [JOK

o6uocdepnl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buochepe 3emim 1
33 CocytiecTBoBaHUE IPUPOJIBI U 1 bubnuoreka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMUECTBO YACOB I1O 34 95

[TPOTPAMME



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 3HAHWK O MECTE€ W POJIM OHOJIOTMM B CHCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAYK, B (JOPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA M HAyYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCHUHCKUX U 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouosiornu; (YHKIIMOHATBLHON TPAMOTHOCTH 4YEJOBEKa IS PEIICHUS

JKHU3HCHHBIX 3a1a4

VYMeHne packpbiBaTh COJACp)KaHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHATUN: KU3Hb, KJIETKA, OPTraHU3M; METa00M3M (OOMEH BEIIECTB U
MpEeBpallleHue HHEPruM), TOMeocTa3 (caMOpEeryssius), YypOBHEBas
OpraHu3aIus KUBBIX CUCTEM, CAMOBOCIPOM3BEACHUE (PETPOTYKIIHS),

HaCJICACTBCHHOCTb, U3BMCHYUBOCTD, POCT U Pa3BUTHC

YMmenue uznarate OMOJOrHYECKHE TeOpuH (KJIETOYHas, XpOMOCOMHas,
MyTtaroHnHas), 3akonbl (I'. Menaens, T. Moprana, H.1. BaBuiiosa) u
yueHus: (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKJIEHUS KYIbTYPHBIX
pacrenuii H.W. BaBuioBa), onpeaensaTs TpaHULbl UX TPUMEHUMOCTH K

KHBBIM CHCTEMaM

Ymenune BJIaACT MCETOJaMM HAY4YHOI'O IIO3HAaHUSA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U OINHMCAHHUE XHUBBIX CHUCTEM, IIPOLECCOB U HBHCHHﬁ;
OpraHu3anuia n IIPOBEACHHUE OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THIIOTEC3bI, BBISIBJICHHUC 3aBUCHUMOCTH MCKAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YIIbTATOB,
HCIIOJIb30BAHHBIX HAaYYHBIX HOHﬂTHﬁ, TGOPI/Iﬁ U 3aKOHOB; YMCHHC

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

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHE BBIJIENATh CYIIECTBCHHBIC MPHU3HAKH BUPYCOB, KIIETOK
NPOKApHOT M DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOEHHOCTM  IPOIIECCOB OOMEHa  BEUIECTB U
NpeBpalleHUs] dHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO U
JHEPreTUYEeCKOT0  OOMEHa,  XEMOCHHTE3a,  MHTO03a,  Meko3a,
OIUIOJIOTBOPEHHSI,  PAa3MHOXKEHHUS,  WHAWBUIYAILHOTO  Pa3BHTHS

opranusmMa (OHTOTI'€HE3)




YMeHue [pUMEHATh TOJyYeHHBbIE 3HAaHUS I OOBSCHEHHUs
OMOJIOTUYECKUX MPOLECCOB U SIBJICHUH, JUISI MPUHATHS MPAKTHYECKHX
pelIeHni B TOBCEAHEBHOM JKU3HU B LENISAX 00ecredeHns: 0€301macHOCTH
CBOETO 3JI0POBbsI M 3JI0POBBS OKPYKAIOLIUX JIO/IeH, COOMIOCHUSI HOPM
rpaMOTHOTO TIOBEJEHHUS B  OKPYXKAWIIEH MNPUPOJHON  Cpele;
NOHMMAaHHE HEOOXO0IMMOCTH MCIIOJIb30BaHUS JOCTUKEHUH
COBPEMEHHON OuoNoruu M OHOTEXHOJOTMHM JJs1 paluOHAIBHOTO

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

HacCJICA0BaHH IPU3HAKOB 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 UCTOUHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
9THUYECKHE AacCMeKThl COBPEMEHHBIX HCCIIEOBaHU B OHOJOTHH,

MeIuIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBaTh COOCTBEHHBIE MIMCHbMEHHBIE U YCTHBIE COOOIICHHS,
0000611as1 OMOJOTUYECKYI0 HH(POPMAINIO U3 HECKOJIBKUX MCTOYHHUKOB,

I'PaMOTHO HCII0JIb30BATb MMOHATHHHBIN alrapar ouoJioruu

11 KIJACC

Kon
MPOBEPSIEMOro
pe3yabTara

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

CchopMHpoBaHHOCTh 3HAHUH O MeCTe U pPOJIM OUOJIOTMH B CHCTEME
HAy4YHOT'O 3HAHMsI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHpa U HAy4YHOTO MHMPOBO33PEHMS; O
BKJIaJIe POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu; (GyHKIUOHAIBHONH T'PAaMOTHOCTH YeJNOBEKa IS PELICHUs

JKHN3HCHHBIX 3a1a4

YMmeHue PaCKpbIBaTh COIACPIKAHHNC OMOJIOTHUECKUX TCPMUHOB U

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




(daxTopsr) IBOJTIOIIHH, MIPUCIIOCOOICHHOCTh OpraHW3MOB,
BUI000pa3oBaHue, IKOJIOTUYECKUE (bakxTopsI, AKOCHCTEMA,
IMPOAYLCHTEI, KOHCYMCHTHI, PECAYLCHTHEI, nenun IIUTaHUA,

IKOJIOTHUYECKasi MTUpaMua, OMoreoreHo3, onocgepa

YMeHnne uznarate OMOJIOTHYECKHE TEOpHH (IBOJIONMOHHASA Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpPUS  SBOJIIOLMM),  3aKOHBl U
3aKOHOMepHOCTH (3apopiiieBoro cxoacrtsa K.M. bapa, uepenoanus
[JIaBHBIX HampasiieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanmckoro), ompeaenaTtb  TpaHHUIBl  UX

MMPUMEHUMOCTH K )KHUBBIM CUCTEMAaM

YMeHue BiaeTh METOJaMU HAy4yHOTO TIO3HAHWA B OWOJNOTUH
(Habmro/leHNe W OIMMCAHHME >XUBBIX CHUCTEM, IMPOIECCOB U SIBJIICHU;
opraHu3aisi ¥ TPOBEJACHHE OHOJIOTHUYECKOTO0  JKCIEPUMEHTA,
BBIBIDKCHHUE  TUIOTE3BI;  BBIABICHUE  3aBHCHUMOCTH  MEXKIYy
HCCIIeTyeMBIMU BEJIMYMHAMH, OOBSICHEHHE TOJNydEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHH, TCOPHUH W 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHWH IMOJTYYCHHBIX pCSYJ'II)TaTOB)

Ymenne BBIJICIISITD CYIIECTBEHHBIE NPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHWAOB, TOMYJSIIHHA, TMPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTEOLEHO30B M  DKOCHCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIEICTBEHHON U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BHJI000pa3oBaHMs, MPHUCIOCOOIECHHOCTH
OpPraHu3MOB, JIEHCTBHS HKOJIOTUYECKUX (AKTOPOB HA OPraHU3MBI,
HepeHoca BEIIECTB U MMOTOKA SHEPTHU B 3KOCUCTEMaX, aHTPOTIOT€HHBIX
U3MEHEHHI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe

YMeHue NOpUMEHSATh MOJydeHHbIe 3HAHUS Uil OOBsSCHEHUs
OMOJIOTUYECKHUX TMPOIIECCOB U SBIICHUH, JUIS MPUHATUS MPAKTUYECKUX
pellieHrii B TOBCETHEBHOM JKHU3HU B LENSIX 00ecredeHusi 6e30MacHOCTH
CBOETr0 3/I0POBBS U 3I0POBbS OKPYKAIOIIUX JIIO/IeH, COOTIOACHHUST HOPM
rPaMOTHOTO  TOBEIECHUS B  OKpYXKalOLIEH MPUPOTHOW  Cpele;
NOHMMaHWE  HEOOXOAMMOCTH  HCIIOJIb30BaHUSA  JOCTH)KCHHUHU

COBpeMeHHOﬁ Ounosiorun AJI PAUMOHAJIBHOTO IMTPUPOJAO0IIOJIIE30BAHNA

YMmenue peuiaTth 3JICMCHTAPHBIC OHOJIOTHYECKHue 3aga4yu, COCTaBJIATH

CXCMBI IICPEHOCA BCIICCTB U DHCPI'UH B OKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

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

o0opyaoBaHUEM




YMeHHne KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTHYECKOTO COJEPIKaHUS, BKJIIOYAOIIYIO [ICEBJIOHAYIHbIE 3HAHUS

U3 pa3nuuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUalbl);

° paccmaTpuBaTth riio0anbHbIe 9KOJIOTUYECKUE poOIEeMbI
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




INPOBEPA

10 KJIACC

EMBIE 3JIEMEHTBI COAEP KAHUSA

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 oOpraHu3anuu OHOCUCTEM: MOJIEKYJISPHO-TEHETHUECKUN, KIIETOUHBIMH,

OpraHW3MEHHBIN, TOMYISIITUOHHO-BUIOBON, IKOCUCTEMHBIH, OMochepHBIit

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

3.1

XUMUYECKAA COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpOdJIeMeHThl. Bojma u  muHepanmbHble BemiecTBa. @DOYHKIIMM BOABI U

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

3.2

benku. CoctaB M cTpoeHHE OEIKOB. 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 — OuoJorHYeckre KaTanu3aTopbl. CTpoeHHe (QepMeHTa: aKTHUBHBIN
HeHTp, cyoOctpaTHas crneuuduuHocts. Kodepmentsl. Butamunbl. Otnuuus

Q)epMCHTOB OT HCOPraHUYCCKHUX KaTaJIn3aTOpPOB

3.3

VYrneBoipl: MOHOCAaxXapuabl (IJIIOKO3a, pubo3a U J1e30KCUprb03a), Tucaxapuibl
(caxapo3a, J5aKTO3a) M TMOJHMcaxapulbl (Kpaxmai, TJIMKOTEH, LeJUII003a).
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 J[HK. Crpoenme u ¢ynkuun PHK. ATO:

CTpoeHHue U (PyHKIUU

3.5

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

3.6

Knerka xak nenocrtHas xuBas cucrema. OOlue MpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MmemOpana, Mosekynbl JIHK kak renermueckuil ammapar, cucrema

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 sapa: siaepHas o000JI0uKa,

KapuoIlia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

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

41

OOmMeH BemiecTB, WM METa0oJM3M. ACCUMUIIALUA (TUIACTUYECKHH OOMEH) H
TMCCUMWIALINS (SHEPreTHYECKHE OOMEH) — JIBe CTOPOHBI €IMHOTO IpOoliecca
MeTrabosi3ma. Turmbl oOMEHa BEIIeCTB: aBTOTPO(HBIA U TeTepoTpodHbIA. Poib

(hepMeHTOB B 0OOMEHE BEILIECTB U NMPEBPAILEHUU SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeToBas U TeMHOBas (a3bl portocunresa. Peakuuu dortocuHTesa.
DddextuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (HOTOCHMHTE3a Ui >KU3HU Ha 3emie.
Bnusnue ycrmoBuii cpeapl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIICHHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3HUpyolue OakTepuu. 3HAUYE€HUE 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. O dekTHBHOCTh SHEPreTUYeCKoro ooMeHa

4.4

Peakuuu matpuanoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzanus

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. VcTopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodaru. boye3Hu pacTeHHi, >KUBOTHBIX M 4YEJIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo30ynurens CITN/la.

[IpodunakTrka pacnpocTpaHeHUS BUPYCHBIX 3200 ICBaHUI

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 OTINYHS OT OECIOI0ro.
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 (CrepMaro3ou, SHIEKIeTKa) — cliepMarorene3 u ooreHes. OcoOEHHOCTH

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

5.5

WunuBuayansHoe  pa3Butue  (OHTOTE€HE3).  OMOpHOHalIbHOE  pa3BUTHE
(amOpuorenes). Jtanbl SMOPUOHAILHOTO PAa3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX:
npobneHue, racTpynsanus, opranoreHes. I[loctamOpuoHnanbHOe pa3BuTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsMOe, HempsiMoe (TMYUHOYHOe). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

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

CTauu pa3sBUTHUA

HacneacTBeHHOCTh M H3MEHUYHUBOCTD OpraHu3smMoB




6.1

IIpenmer u 3agaum resetuxu. VMcropus pasButusa reHeTukd. Brnax poccuickux
U 3apyOexHBIX YU€HBIX B DPa3BUTHE TEHETHKH. METOJbl TEHETHKH
(rubpuAOIOTUYECKHUIA, LUTOTC€HETUYECKH, MOJIEKYJIIPHO-T€HETUYECKU ).
OcHOBHbIE TEHETUYECKHUE MOHATHUS. | eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpelIMBaHUi

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE ['. Menzaenem.
MoHOrHOpUIHOE CKpelIMBaHUe. 3aKOH eIMHOOOpa3us THOPUIOB TIEPBOTO
nokosieHus. [lpaBusio JOMUHUPOBaHUS. 3aKOH PpACIICIICHUS TMPU3HAKOB.
I'unioresa unctoTel rameT. [1oJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TMPU3HAKOB.
[{utoreHeTHYECKNEe OCHOBBI JUTHOPUIHOTO CKpPEUIMBAHUS. AHaTU3HPYIOIICe
ckpenuBanue.  Mcmonp30BaHWE — aQHAIM3UPYIONIETO  CKPEIIMBAHUS  JUIA

OTIpeJieNIeHUs] TEHOTUIIa 0COOU

6.3

CuerieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cremieHHOMY
HacleoBaHUIO TreHoB. Hapymienwe cuerieHus TE€HOB B pe3ylibTaTe
KPOCCHHIOBEpa. XpOMOCOMHAasi TEOpHsl HACJIENCTBEHHOCTU. [ eHeTHueckue
KapThl.

I'eneruka mnosa. XpoMOCOMHOE OMNpeAeNeHHe IMoJia. AyTOCOMBI W TIOJIOBBIE
xpoMocoMbl. ['oMorameTHble M rereporaMmeTHele opraHu3Mbl. HacnemoBanue

IIPHU3HAKOB, COCIIJICHHBIX C IIOJIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACTEACTBEHHAs M HACJEICTBEHHAs.
Ponb cpenpl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag U BapUallMOHHAS
kpuBas. Hopma peaknuu npuszHaka. KonuuecTBeHHblE U KayeCTBEHHbIE

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

6.5

HacnenctBenHas, WM TIe€HOTHIIMYECKAss, W3MEHYHMBOCTh. KoMOHMHATHUBHAaA
W3MEHYMBOCTh. Mei03 M TMOJOBOM TpollecC — OCHOBAa KOMOWHATHBHOM
U3MEHYUBOCTU. MyTalMoHHas UW3MEH4YMBOCTh. Kiaccubukanus MyTaruii:
TeHHbIE XPOMOCOMHBIE, T€eHOMHBIE. YacToTa U MPUYUHBI MyTaluii. MyTareHHbie
(bakTOphI. 3aKOH TOMOJIOTUYECKHX PSA0B B HACJICICTBEHHOW n3MeHurnBoCcTH H.U.

Basuiiosa

6.6

I'enernka uenoBeka. Kapuortun dyemoBexka. OCHOBHBIE METOABI TEHETHKU
YeJI0BEKA: TEHEAIOTUYECKUH, OJIM3HEIIOBBIH, LUTOI€HETUYECKUH,
OMOXUMHUYECKUH, MOJIeKyIsIpHO-TeHeTHYeckuii. COBpEeMEHHOE OIpeesieHe
TEHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpto [II[P-ananu3a. HacnencTBeHHble 3a0o0fieBaHMSA YENOBEKA: TI'EHHBIE
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
6one3nell. MenuKo-reHeTH4ecKoe KOHCYJIbTHPOBaHUE. 3HAYCHHE MEIUIIMHCKON

TCHCTUKHU B IPCAOTBPAILCHHUHN U JICUCHUN TCHCTUYCCKUX 3a00JICBaHUM YCIIOBEKA

Cenekuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenexkuusi Kak Hayka M Hpolecc. 3apoKJIE€HUE CEJNEKLUHUU U JOMECTHKaIus.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS ¥ MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTphl MpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,

nopoja, mrTamm

7.2

CoBpemeHHbIE METOJIbl CENeKIMU. MaccoBbIi U WMHAUBUAYAIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHBIX. OleHKa 3KcTephepa. BIM3kopoIcTBEHHOE
cKpemBaHue — MHOpuUauHr. Yucrtas nuHus. CKpellMBaHWE YHUCTHIX JIMHUU.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHuEe — ayTOPUIUHT.
Otnanénnass rubpuamzanuss u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4eHUE NOJIMILIONAOB. JIOCTHIKEHHsI CENEKIWH PACTEHWH, JKUBOTHBIX H

MHKPOOPI'aHU3MOB

7.3

buoTtexHoJIOTMS KAk OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTaIrbl
co3ganust pexkomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Knetounas
nHxkeHepusa.  Kiierounsle  KynbTypbl.  MHKPOKJIOHaIbHOE — Pa3MHOXKEHHE
pactrenuii. KioHMpOBaHHE BBICOKOTPOIYKTUBHBIX  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  3Bomoouuu.  IlameoHTosormueckue:  MOCIEIOBATENBHOCTD
HOSIBJICHUsI BHUJOB B MAJEOHTOJIOTMUYECKON JIETONUCH, HepexoaHble (HOPMBL
buoreorpaduueckue: cxoactBo U paznuuue (ayH U QiIop MaTepUKOB U
OCTPOBOB. DMOPHOJIOrMUYECKHE: CXOJICTBA U pa3iIn4Msi SMOPHOHOB pa3HbIX BUJIOB
N03BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUUYECKUE: T'OMOJIOTMYHBIEC, aHAJIOTHYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTeH y Bcex

OpraHusMoB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JnapBuHU3MA. JIBWXKyIIME CHJIBI 3BOJIOLMU BUIOB 1O JlapBuuy (uM30bITOUHOE
Pa3MHOKEHHE IIPU OTPAHUYEHHOCTH PECYpPCOB, HEONPEAEIEHHAS U3MEHUYNBOCTD,

00opn0a 3a CyniecTBOBaHKE, €CTECTBEHHBIN OTOOD)

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.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yinbTar dBosonuu. I[Ipumepst
MPUCTIOCOOIEHUH Y Opranu3MoB. ApoMop(do3bl U HANOAJANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbBIE (POPMBI BUI000pa30BAHUS:

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 XUMUYECKOM SBOJIOLUH.
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 spaMm u nepuogam. Karapxel. Apxeiickas u
npotepo3oiickas dpbl. [lameosolickas 3pa u €€ TEpHOIbl: KEeMOPUUCKUH,
OPJOBUKCKUM, CUIYPUMCKUM, JIEBOHCKUH, KaMEHHOYIOJbHbIA, MEPMCKHUH.
Mes3o3oiickas 3pa U e€ Mepuo/ibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

Kaiinozolickas spa u e€ TepuoAbl: TAJCOTCHOBBIM,  HEOTECHOBBIH,
AHTPOTOTEHOBBIA. XapakTepUCTHKa KJIMMAaTa W TEOJOTHYECKHX IPOIECCOB.
OcHOBHBIE 3Tarnbl HBOJIIOLUUA PACTUTEIHFHOTO U JKUBOTHOTO MHpa. ApoMop(do3bl y
pacTeHUM W KUBOTHBIX. [losiBIIeHME, paclBET M BBIMUpPAHUE TPYII KUBBIX

OpraHusMoB

2.3

Cucrema OpraHnM4eCKoro Mupa KakK OTpPaXKCHUC  SBOJIFOIUH. OcHOBHEIE

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

OcCHOBHBIE CTaJUM U BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxonsamui, YenoBek HeaHaepTanbckui, Yenosek
pazymHblid. Haxolku MCKONaeMmbIX OCTAHKOB, BPEMs CYILECTBOBaHHUS, 00JacTh

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

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbILINME pachl: €BPONEOUIHAs (eBpaszuiickasi),
HErpo-aBCTpaIouHas (3kBaTOpHaIbHAs), MOHTOJIOUIHAS (asmarcko-
amepukaHckasi). YepTbl IpUcIiocOOIEHHOCTH MPECTaBUTENICH YETOBEYECKUX 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:
abnoTnueckre, OWOTHYECKHE W AaHTPOIOTeHHbIC. JIeWCTBHE HKOJOTUYECKHX

(hakTOpOB Ha OPraHNU3MBI

3.3

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

bunonornueckue PUTMBbI

3.4

buotnueckue dakTopbl. Buabpl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPCHIIHS,
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 IIoKasaTciin
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 — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBaf,
IPOCTpaHCTBEHHAs, Tpoduueckass (mmmeBas). Buapl-nomuHanThl. CBs3M B

ouoleHo3e

4.2

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




ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (NMUIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luIieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeIM KOCHCTEMBI: OMOMacca, MPOAYKIHUA. IKOJOTHUECKHE
OUPAMUJIBL: TPOAYKLUH, YHCIEHHOCTH, Ouomacchl. CBOHCTBA 3SKOCHCTEM:

YCTOMUYMUBOCTD, CAMOPETYJisiiusl, pa3Butue. CyKieccus

4.3

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

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpazue kak ¢akrop ycToiumBocTH 3kocucteM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepuanckoro o Ouocdepe. ['panuisl, 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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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