AHHOTANUA
K padoueii nporpamme no buosorun 10-11kaaccwl
Yposensb oopazoBanus COO
IIpo¢puab yHuBepcaabHbIH

YpoBeHnb 00yueHusi 0a30BblIil

Hazsanue buosnorus
npeaMera/xKypca

Kaaccnl 10- 11
KoumnuecTBo yacon 68

(o0mmee, Mo KjIaccam)

Kparkas enr um3ydenuss yuyeOHoro mnpeamera «buonorus» Ha
iapamepmmm 0a30BOM ypOBHE — OBJIaJIEHUE OOYYaIOUIMMUCS 3HAHUSAMHU O
Ypca

CTPYKTYPHO-(DYHKITMOHAJIBHON OPTraHU3aIliU JKUBBIX CHCTEM
pa3HOro paHra M NpuoOpeTeHHe YMEHHI HCHOJIb30BaTh 3TU
3HAHMS JJI1 TPAMOTHBIX JIEWCTBHI B OTHOLIEHWH OOBEKTOB
)KUBOM TIPUPOJBI U PEIICHHUS PaA3JIUYHBIX KU3HEHHBIX
npo0em.

JloctmxeHne Ueiau H3ydeHHs Y4eOHOro mpeameTra
«buonorus» Ha 0a30BOM ypOBHE 00€CIIEYMBACTCS PEIICHUEM
CIEAYIOIINX 3aay:

OCBOCHHME  OOYy4YalIIMMHUCS  CUCTEMbl 3HAaHUA O
OMOJIOTMUECKUX TEOPHSIX, YUCHUSIX, 3aKOHax,
3aKOHOMEPHOCTSIX,  TMIOTE3aX, IMpaBWIAX,  CIyXalluX
OCHOBOM 1711 hOPMUPOBAHUS MIPEJACTABICHUN O €CTECTBEHHO-
HAay4YHOM KapTMHE MHpa, O METOAAaX HAy4YHOro IO3HAHMS,
CTPOCHHH, MHOTOOOpa3MH MW OCOOCHHOCTSX JKHUBBIX CHCTEM
Pa3HOr0 YpPOBHSI OpraHU3alli, BBIJAIOMIUXCA OTKPBITUAX WU
COBPEMEHHBIX HCCIIEAOBAHUAX B OMOJIOTHH;

dbopmupoBaHue Yy OOyYalOIIMXCS TO3HABATEIbHBIX,
MHTEJUIEKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Ipoliecce
aHanM3a JaHHBIX O IMYTSAX PAa3BUTHUS B OWOJOTHUU HAyYHBIX
B3IJIII0B, WJEH M MOAXOJOB K HM3YYEHHUIO >KHMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3aliy;

CTAaHOBJICHHE VY oOOy4awmuxcs oOweld KyJIbTyphl,
(GyHKIHMOHATIBHOM IPaMOTHOCTH, pa3Butue YMEHUH
OOBSICHATH M OLICHUBATH SBJICHUSI OKPY’KAIOIIETO MUPA KUBOU




NPUPOJIBI HA OCHOBAHWHW 3HAHWU W OIBITA, MOJYYCHHBIX MPHU
W3y4eHUU OMOJIOTHN;

dbopmupoBaHue y O0yJarOIIIXCsI yMEHUI
WIUTIOCTPUPOBATh  3HAUCHHE OHOJIOTHUECKUX 3HAHUH B
PaKTUICCKON JCATEIBPHOCTH  YCJIOBEKa, pa3BUTHH
COBPEMEHHBIX METUITUHCKUX TEXHOJIOTHH u
arpoOMOTEXHOJIOTUH;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS
YEeJIOBEKOM JKUBOM MPUPOABI, HEOOXOIUMOCTH OEpeKHOIO
OTHOIIICHHS K HEW, COOJIOICHUS JTUYECKUX HOPM IIpHU
MPOBEJCHUN OMOJIOTUYECKUX UCCIIEI0OBaHUM;

OCO3HAHHE IICHHOCTH OWOJIOTMYSCKUX 3HAHHUH IS
MOBBIIIEHUS  YPOBHS  DKOJOTUYECKOW  KYyJIbTYphI, IS
dhopMUpOBaHUS HAYYHOTO MUPOBO33PCHHS;

MPUMCHEHUE TPUOOPETEHHBIX 3HAHUM W YMEHUH B
MMOBCEOHEBHON JKW3HU JUIA OIIEHKHW TOCJIEICTBHUA CBOEU
JEITEIbHOCTH MO OTHOILICHUIO K OKPYXaloIIeh cpene,
COOCTBEHHOMY 3/I0POBBIO, 0OOCHOBAHHE W COOJIIOJICHUE MEp
npoduIIakTUKY 3a00JI€BaHUM.

Oo6pa3oBaTtenbHbIe
TeXHOJIOTUH,
HCNOJb3yeMble B
00yuyeHuu

Texnonornu GopMUpPOBaHUS YHUBEPCAIBHBIX YUECOHBIX
JEUCTBUM.

NHupopMalilnoHHO- KOMMYHUKATUBHBIE TEXHOJOTUU.
TecToBBIE TEXHOJIOTHH.

310poBbe cOeperarre TEXHOJIOTHH.
JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHUHU.
[IpobGiemHoe oOydeHue.

OOyueHue coTpyAHUYECTBY: paboTa B rpynmnax .
IIpoekTHast TEXHONOTHS.

Metonsbl u ¢popmbl

MeTobI: CIOBECTHBIC, HATIIAIHBIC, TPAKTHUECKHUE, METO/T
po0IeMHOro 00yueHuUsl, HaOIIOAEHUE, JTA0OpaTOpHAs
pabora.

®opwmbl: (hpoHTaIbHASL, PYNIOBAsl, UHAUBUAYaJIbHAS.

Crpykrypa Kypca 10 xnacc —buonorusa. O6miast Ouonorusi.
11 xmmacc — buosnorus. O0mast OnosIorus.
Dopmbi } TecToBbIe pabOTHI
TPOMENYTORHOH KoHTpoJibHbIE pabOThI
aTrecTanumn
JlaGopatopHbie pabOThI
[IpakTrueckue paboThI
Y4eboHuk

buonorus 10 knacc 6a30BbIi ypOBEHb
B.B. Ilaceunuk, C.B. Cymaroxun , 3.I'. I'anontok, ['.I".




[IIBemoB. Mockasa: IIpoceenienue 2023

buonorus 11 knacc 6a30BbIi ypOBEHb

B.B. Ilaceunuk, C.B. Cymaroxun , 3.I'. I'anontok, I'.I".
[IIBemoB. Mocksa: IIpocsenienue 2023

DJIEKTPOHHbIE https://m.edsoo.ru/7f41c292
o0pa3oBaTeJbHbIE https://m.edsoo.ru/7f41cc74
pecypcsl
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MHUHHUCTEPCTBO INMPOCBEIEHUSI POCCUMCKOM OEJNEPAIIUA
AMuHACTpauHs 32aBOACKOro paiioHa MyHHIMIAIBHOTO obpa3soBaHus ropoa

Caparos
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PABOYASI IIPOTPAMMA
(ID 2231628)

yuebHoro npeamera «buonorns. Bazossrii YPOBeHbY»

aus obyuaromuxes 10 — 11 knaccos

Caparos 2023 roa




INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY JUIS
OTIpEJICICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COAEpKAHUA YyuyeOHOTO mMpeaMera
«buonorusi»  cocraBwiM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJep:KaHus, pe3ydbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00 OOIIMUX IENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero o6pazoBanus B Poccuiickoit depeparuu, a TakkKe IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOW MPUPOJBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Ja€T MpelCTaBlIeHHEe O UesIX, 00 oOmiei
CTpaTernd OOy4YeHHs,, BOCIMTAaHUS U Ppa3BUTHUS OOYy4yaIOUIUXCA CpPEACTBAMHU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, paclpenesieHue MO pa3ielaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCTIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuaia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nmnporpaMme 0o OHOJIOTMM TakXe Y4YUTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM UM MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHOMN
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHMIO COJIEp)KaHUs
OHOJIOTMYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonioruu (10—11 knaccel, 6a30Bblil YpOBEHB) peaii30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HM3y4y€HUM Ouosoruu, Onarojgapsi 4emy B Hei
IPOCMATPUBAETCS HAIMPaBICHHOCTb HAa pa3BUTHE 3HAHWUM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, PEACTABICHUI O 30POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoled NPUPOAHOU cpene.
[TosTOMy Hapsay ¢ M3ydeHHEM OOIIECOMOIOTHYCCKUX TCOPHUM, a TaKk)Ke 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yIENEHO BHUMAaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU JUIsl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUU YEJIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBaHU, 00OCHOBaHUS HKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEACHHUS B OKpY)KaloIIeW NpUpPOIHOM cpene, aHamu3a
BIIUSIHUSA XO3SMCTBEHHOM JESTENbHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIAIHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpoaMKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIOBUH ISl PEIICHUsI OJHOM M3 aKTyaJlbHBIX 3ajau IKOJIbHOTO OHOJIOrHYEeCKOro



oOpa3oBaHus, KoTopas mpeanonaraeT (GOpMHUPOBaHHE Y  OOyYArOIIMXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpenHero o0OIero 00pa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (QopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIBHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLWH, CO3MAET
YCIOBUSL  JUIs: TIO3HAHWS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUS
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro obpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIICHUS K KUBOHM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JUISl pEHICHHS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeJHero  o0mero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuatouxcs. M3yuenue 6uoiorun odecneynBaeT yciaoBUs A (HOpMHUpPOBAHMUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTErpaluyd OHOJOTMYECKUX 3HAHUU C
MPECTABICHUSIMU U3 JPYTUX y4E€OHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zaHHbIe TOJIOKEHHUS O MpeJAHA3HAYCHUH Y4YEOHOro Mpeamera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS IOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COAEpKaHUs, IMPEACTABICHHOTO B Iporpamme 1o
OHOJIOTUU.

OT60p coxaepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYaroImuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YyeJoBeKa B OKpYKaroleld MPUPOJHOU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
XKU3HU U TpaKTHUecKoM aestenbHOCTU. Oco0oe MecTo B 3TOW cHuCTeMe 3HaHUMN
3aHUMAIOT DJIEMEHTHI COJIEPKaHUs, KOTOPhIE CITy’KaT OCHOBOM JIJIsi popMUpOBaHUA
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupOBaHUE COJEpXKaHUSA Y4YEOHOro MmaTepuajia B NpOrpaMme II0
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeTomabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cucteman, «OpraHu3M Kak
Ounonornyeckas cuctema», «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBONIOIUS KUBON NPUPOJIB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp wm3ydyenust ydyeOHoro mnpenmera «buosjorusi» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOyYalOIIMMHUCS  3HAHUSIMA O  CTPYKTYPHO-(DYHKITMOHAIBHOMN



OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJI30BaTh OTH 3HAHWS JUIA TPAMOTHBIX JEUCTBHI B OTHOIIEHWHW OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMbl 3HAHUUA O OHOJOTUYECKUX TEOPUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOM
u1st OPMUPOBAHUST TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3allMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEIBbHBIX, WHTEIJICKTyaIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJarommxcs oO0mel KyJbTypbl, (YHKIHOHAJIBLHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHMM 3HAHUW M OIBITA, MOJIYYEHHBIX MPH
U3y4eHUU OHOJIOTUY;

dbopmupoBaHUe y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATH 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW MACSITCIBPHOCTH YEIIOBEKa, Pa3BUTHU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTU B BO3MOXKHOCTH TO3HAHHS UYEJTIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWW ISl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAOIIEH cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero o6miero obOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHON 001acTi « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

J{nst u3ydeHusi 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHET0 00I11ero 00pa3oBaHuUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Heneno), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (OpPMHUPOBAHMM COBPEMEHHON HAyYyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHUS )KHBOW TIPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiaccUpUKalus, MOJACTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie ¥ NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHWe pa3IWYHBIX METOJIOB IPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KakK MpeaMeT udyueHust ononoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HO0Opasue. YPOBHU OpraHu3aIid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOC(EPHBIA.

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. I[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUECKHE CBoOWcTBa OenkoB. buonormueckue
GbyHKUIHUU OENKOB.

®depmentsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpatHas creuuduanocts. KodepmenTsl. ButamuHsbI.
OTnanuust GepMEHTOB OT HEOPTraHUYECKUX KaTaln3aTOPOB.



VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmaj, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YrIIeBOOB.

Jlunuael:  Tpurauuepuabl, Qocomunuabl, crepouabl. [UapoduIbHO-
rupodoOHbie  cBoiicTBa. buonornyeckue dyHkuuu aunuaoB. CpaBHeHUE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxkneotmaer — MOHOMEpPEI
Hyki1enHOBBIX KucnoT. Ctpoenne u pynkunu JJHK. Ctpoenne nu ¢pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — nmpuMep B3aUMOACHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUCHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMe TPU3HAKUA KIIETOK:
3aMKHyTas HapykHas memOpana, moiekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »JyKapuoTHyeckas U mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTkd. KierouHas creHka Oaktepuii. CtpoeHue
IYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoricTBa U pyHkuuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranHounbl kietku: OIIC, ammapar ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBL.
[TpoucxoxneHne MHUTOXOHApUNA U miacTua. Buasl mimactua. HememOpanHble
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIETOYHBIH UEHTP, IEHTPUOJHU, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XMUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOAEH.

Tabmuubl n cxembl: «lleproguyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunres 0enka», «CTpoeHrue MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOeHUE >KMBOTHOU KIIETKW,
«CTpoeHrE pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHnue spa KIETKn», « Y TIeBOAb, «JIMnuas».



OO6opyioBaHue: CBETOBOM MHKPOCKOM, OOOpYJOBaHUE HJisi NPOBEICHUSA
HAOIOICHUM, W3MEPEHHM, HKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUUYECKON AaKTUBHOCTHU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabora Ne 2. «lM3ydeHme CTpOoeHHS KIETOK PACTCHHIA,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OMHICAHUEY.

Tema 4. ’KuzneneTeJJbHOCTL KJIETKH.

OOMeH BemIecTB, WM MEeTa00IM3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
TUCCUMWISIUA (PHEpPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JAMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W JHEPrud B TMOHUMAaHHUU
MeTabor3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHslidi. Pois dhepmenToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiumn
¢dotocunTesa. IpdekTuBHOCTH (HOTOCHHTE3a. 3HaUECHUE (POTOCUHTE3A ISl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqsl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAUYEHUE XEMOCUHTE3a s
JKW3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KJeTke. PaciernieHue BeliecTB, BBIJICICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTambl HSHEPreTUYECKOro OOMeHa.
['mukomu3. bpoxenne m ero Buabl. KHCIOPOIHOE OKHUCIEHWE, WA KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuyHoro cuHTe3a. [enernueckas wHpopmanus u JIHK.
Peanuzanusi reHetudeckoil mHopmanuu B KieTke. ['eHETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpumnuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUPYCHI. MicTopust oTkpsiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTU CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoaedpunura yenoseka (BMY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmuubl U cxembl: «Tunel nutanusy, «Meradoauzm», «MUTOXOHAPUNY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenue u pyHKIHOHUpPOBaHUE reHa», «CruHTe3 Oenkay, «I eHeTHueckuil Koay,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbINM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema S. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbl 1UKJ, WM >KA3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipouecchl, mpoTekaromue B uHTepdaze. Perumkamus — peakuus MaTPUUYHOTO
cuareda JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JunnonaHeli M TalUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMATHBL.
[lutonoruuyeckue OCHOBBI PA3MHOKEHHUS W HMHAUBHUIYAJIbHOTO  PAa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3za. Ilpomeccsl, nmpoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunbl Oecnosioro
PasMHOXKEHUA: JIEJICHUE HAJABOE, II0YKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHUE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cragun Mmeriosa. IIponeccsl, IpoUCXOAdIMe Ha CTagusAX Merosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. DBHOIOrMYECKUN CMBICT U
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBBIE >Ke€n€3bl: CEMEHHUKH U SMYHMKH. OOpazoBaHUE U Pa3BUTUE IMOJIOBBIX
KJIETOK — raMmeT (CIepMaro30uj, SHIEKIeTKa) — CIEepPMaTOreHe3 M OBOTEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUHBIX >KMBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsaMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BbHI3bIBATH BPOXKIEHHbBIE
YPOJICTBA.

Poct m pasButne pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHU, CTaIUH PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «DopMbl pa3MHOKEHUS OPraHu3MOBY», «J/[BoliHOE
OIUIOAOTBOPEHUE Yy LIBETKOBBIX pacTeHUN», «BereratmBHoe pa3MHOKEHUE



pactenuit», «Jlenenune xknetku Oaktepuit», «CTpOEHUE TOJIOBBIX KIIETOK,
«Ctpoenue xpomocomb», «Kierounsrii uukmy, «Permmukamus JHK», «Mutosy,
«Menosy», «llpsmoe n HenpsiMoe pa3BuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHUKPOTIpENapaTsl «CriepMaTo30ubl
MJICKOITUTAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MarHuTHAasT MOJEb-alIuInKanus «/lejieHue KIEeTKW», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmiomeHne MHUTO3a B KIETKAX KOHYHMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxj».

JlaGopaTopHass pabora Ne 4. «/3ydeHume CTPOCHHS TIOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUky. Mcropus pazButus reHeTukd. Pons nurosiorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETUKU. MeETOoNbl TEHETUKH (THOPHUI0JIOrHYECKUM,
HATOT€HETUYECKUH, MOJEKYIIPHO-TCHETUYECKHIT). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKpPELIMBaHUN.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . Menaenem.
MonorubpuiHoe CKpelllMBaHuEe. 3aKOH €AUHO-00pa3usi TUOPUAOB MEPBOTO
nokoyieHusA. IIpaBuino JOMUHMpOBaHMS. 3aKOH PpACHICIUIEHHUS IPHU3HAKOB.
['unioresa yuctoTsl ramer. [1oHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTMuecKkue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHUS.
Ananusupymolee ckpenpanue. Fcrnoap30Banne aHaTM3UPYIOLIEr0 CKPEIMBaHU
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHue cueruieHus reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTH. [ eHeTuYeCcKue KapThl.

['eneTuka mosia. XpoOMOCOMHOE ONPEACIICHUE M0JIa. AYTOCOMBI U TOJIOBBIE
XpoMocoMbI. ['omoramernele W rereporaMeTrHele OpraHusmel. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl ”3MEHUYNBOCTHU: HEHACIICICTBEHHASI U HACJIECTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYUBOCTHU. XapaKTepuCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapranoHHbIN psifi M BapualliOHHAsi KpUBasi.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KaUYE€CTBEHHBIE MPU3HAKU U KX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, U3MEHUMUBOCTh. KoMOMHATHBHas
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU



U3MEHYMBOCTU. MyTalnoHHast ”3MEeHYMBOCTh. Knaccudukanus MyTaluii: reHHbIE,
XpOMOCOMHbBIE, TeHOMHBIEe. YacToTa U MpU4MHbI MyTauuid. MyTareHHbIe (PaKTOPHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOU n3MeHunBoctu H. M. BaBuiosa.

BHesepHas HacIeACTBEHHOCTh U U3MEHYUBOCTD.

I'enernka yenoseka. Kapumorun denmoBeka. OCHOBHBIE METOABI T€HETUKH
YeJIOBeKa: TCHECATOTHICCKUM, OJM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpeMeHHOE OINIPENICIICHNE Tr€HOTHUIA!
ITIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[Tl1P-ananu3a. HacnencrtBeHHble 3a00eBaHMs YENOBEKAa: TIEHHbIE O0OJIE3HH,
0O0JIE3HM C HACJIEICTBEHHOW MNpEApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnyeckue W TreHepaTtuBHble MyTaluu. CTBOJNOBbIE KIETKH. [IpuHUUIEI
3I0pPOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPODUIAKTUKY U JICUCHUS T€HETHUYECKUX
Oone3Heil. MenuKo-TeHETHYECKOEe KOHCYJIbTUPOBaHHE. 3HAYEHHE MEAMIMHCKON
TEHETUKHU B MIPEOTBPALLEHUH U JICUEHNU T€HETUUECKUX 3a00JIEBaHNI YEJIOBEKa.

JlemoHncTpanum:

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

Tabmunpt u cxembl:  «MoOHOTMOpPHIHOE  CKpEUIMBaHHUE U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCHICIUVIEHUS M €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpupHoe  CKpelIuBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Meiiosy,
«B3auMoznencTBue aleNbHBIX T'€HOB», «l'€HeTHYecKne KapThl pPACTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeThKa moiyia», «3aKOHOMEPHOCTH HAacJIeIOBaHUs,
CLUEIUICHHOrO0 ¢ mnojom», «KapuoTumel dyenoBeka M KUBOTHBIX», «Bupbl
U3MEHUYMBOCTH», «Moau(pUKalMOHHAas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

OobopynoBanue: Moaenu-aniuMKaiuu «MOHOTHOPUAHOE CKpELIMBaHUE,
«Hemonmnoe momuHupoBaHue», «Jurubpumnoe ckpemmBaHuey, «llepexpéct
XpOMOCOM», MHUKPOCKON U MuKpompenapar «Jposzoduia» (HopMma, MyTauuu
(bopMBI KPBUIBEB U OKPACKH Tella), repoapuid «I'opox moceBHOM».

JlabopaTopHbie U NpaKkTHYECKHE PadOThI:

JlabopaTtopuas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M
JUTUOPUTHOTO CKPELIUBaHUS Y APO30(PHIIbI HA TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoauduKaliMOHHOW WU3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30(Hiibl Ha TOTOBBIX
MUKpOIpenaparax».

[Tpaktnueckast padora Ne 2. «CocTaBieHHE U aHAIU3 POAOCIOBHBIX
YEJIOBEK.



Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOKICHUE CEJICKIUU U JTIOMECTUKAIIUS.
VYuenne H. . BaBunoBa 0 1eHTpaXx NPOUCXOXKIAEHUS U MHOrooOpas3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCoBBI M MHANBUAYAIbHBIN OTOOPHI B
CEJICKUMU pPACTEHH M KMBOTHBIX. OLEHKa 3KcTepbepa. bIM3KopoACTBEHHOE
cKkpemuBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHWE YHCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otpanénnas rtulOpuausanus W €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
MOJyYCHUE TOJMUILIONAOB. JIOCTMKEHHS CENEKIMU PACTEHHM, XUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUsA. ODTambl
co3ganusi pexombunantHon JIHK wu Tpancrennnix opranu3zMoB. Kierounas
uHxeHepus. Kiietounble KyabTypbl. MUKpPOKIIOHAIBHOE Pa3MHOKEHHE PACTEHUI.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornyeckue W 3tudyeckue  npoodinembl. ['MO  —  reHeTuyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTteHui», «[lopoasl 1O0MalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenumity, «Otnanénnas rudpuauzanusy, «PadoTel akanemuka M. @. MiBaHoBay,
«llomumnonaus», «OObEeKTl OuoTexHonorun», «KieTounele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOA0B U KOPHEIIIIO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

Okckypcust «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJIEKIMM PAaCTCHUWA U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM  Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1TaOOpaTOPUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoOIMU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JICTONMMCH, TMEPEXOAHbIE (HOPMBIL.
buoreorpaduyeckue: cxocTBO U paznuuue payH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pPa3iuyuusi SMOPHOHOB pAa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIEC, AHAJIOTHYHbIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y Bcex
OpraHU3MOB.

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUSA
JapBuHU3Ma. JIBHOKylIMe CHJIbI 3BOJIONMU BUAOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs MU3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymne cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTanmoHHBINA
IpoLecC M KOMOMHATHBHAas M3MEHUYUBOCTH. [lOMyNslMOHHBIE BOJHBI U JApeild
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHBIII 0TOOp — HamnpaBisgOmMi Qakrtop 3Bomouud. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Boionuu. llpumepst
MPUCTIOCOOJICHHH Yy OpraHu3MOB. ApoMop(h03bl U HIUO-aTANTAI|H.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonorusi. PopMbl  IBONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTh 3BOIIOIUN.

[IpoucxokIeHHE OT HEeCIeHHaTU3UpPOBaHHBIX NpenakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarus.

JlemoHncTpanum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabmuips! u cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiiey, «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cyiiecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOrooOpa3ue COpTOB pacTEHUIN,
«MHnoroob6pasue opoJg JKUBOTHBIX), «ITonmynsaumumy, «MyTaunonHas
U3MEHYUBOCTB», «Apomopdosbl», «Mnumoananrtamum», «OOmas aereHepauus,



«/IBmkymne cunbl 3Bomonun», «Kapra-cxema wapuipyra nytemectBus Y.
Hapsuna», «bopbba 3a cymectBoBaHue», «IIpucmocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUTO00PA30BAHUEY.

OO6opyioBaHUE: KOJUIEKIIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[Ipumepsl 3alUTHBIX MPUCITIOCOOJIECHUN y
KUBOTHBIX», MOJIeTIb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOIO MO3ra TO3BOHOYHBIX.

buoreorpapuyeckass kapta wupa, KouleKius «DOpMbI COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «PaszButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MyTamuu (GOpMBI KPBUILEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apPOKICHUM >KW3HU. HaydHble TMIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W TNaHcnepMus. XuMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCNEPUMEHTATBbHOE MOATBEPKICHUE XUMUYECKOHN 3BoMtonMy. HayanpHble HTamb
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKM M HX 3BOIIOLMSL.
®opMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ mnepuoAbl: KEeMOPHICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUHU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickags 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te0JOrHYecKux MporeccoB. OCHOBHBIE ATaIlbI
HBOJIIOIIUU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH H
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMyYecKOTO MHpa KaK OTpaKeHHe 3BOMOIUU. OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTue nmpeAcTaBiIeHH o
MPOUCXOXKJICHUHM YelloBeKa. MeToabl u3ydyeHusi aHTponoreHe3a. CxojcTtBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.



JBwxkymue  cuibl  (pakTopbl)  aHTpPONOreHe3a. Hacnencreennas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIiecTBeHHbII 00pa3 KU3HH,
M3TOTOBJICHUE OPYJIUI TPya, MBIIILICHHE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: ABCTPAIONUTEKH, UenOBEK
yMenbi, YenoBek mnpsaMoxomsumui, YenoBeKk HeaHAEPTAIbCKUM, YenoBek
pa3ymHbIi. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMs, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YemoBeueckue packl. OCHOBHBIE OONBIIME  pachl:  €BPOICOUIHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHas),  MOHIOJOMJIHAS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENCH
YEJOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

IToptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3uukHOoBeHHMe COJTHEYHOM CHCTEMBI», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenpHas kieTka», <OKUMBOTHas  KJIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa NAJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJlOoBeKay», «JlpeBHeumme moan», «pesBHue moan», «llepBbie
COBPEMEHHBIC JII0IN», «YemoBeuecKue pachh».

O6opynoBanue:  mymsiku — «lIpoucxoxkiaeHue — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKa, MUTEKAHTPOIa, HEaHJAEpTalblld, KPOMAHbOHLA), CJENKH WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOIIEPHI,
pyOmsia, ckpeOnia), TreoXpoHOJoruueckas TaOnuma, KoJUeKiusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKoOmaeMbIx OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Oprann3mMbl U OKpYy:Kaias cpeaa.

DKOJIOTHS KaK HayKa. 3aJjauu U pa3jieiibl IKOJIOTUU. MeToabl IKOJTOTUYECKUX
UCCIIeIOBAaHUM. DKOJOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YeIOBEKa.

Cpenpl oOMTaHUSI OPTraHW3MOB: BOJIHAsl, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Kinaccudukarmuss 3KoJoTUYecKuX (HaKTOPOB:
abuoTudeckue, OMOTUYECKHE U AaHTPOINOreHHble. JIeWCTBHE HSKOJIOTHYECKHUX
(hakTOpOB Ha OPraHU3MBI.



AOGuoTnueckue (HakTophl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO  aOMOTHYECKHX  (haKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aNMO/IEVCTBUMN:
KOHKYPEHIUs, XUITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHYECKUX B3aWUMOJECHCTBUN [JIs1 CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyJsiuuu. (OCHOBHBIE IOKa3aTelu
NOMYJISIIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuKa 4YuCIEHHOCTH MOIMYJISLUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuu», «Cpenbl oOUTaHUA
opranusMoBy», «®Poronepuonnusm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PacTEHUN U3
Pa3HbBIX MECT OOUTAHUY.

JlabopaTtopHas padota Ne 4. «BiusHue cBeta Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padota Ne 2. «Iloncyér NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHUn».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muieBas). Buabl-momuHantel. CBs3u B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckne (MUILEBBIE) YPOBHU HKOCUCTEMBbI. [IMileBble LEMUW W CETH.
OcCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MPOAYKLHSA. ODKOJOTHYECKHE
OUPAMUIBL:  TPOAYKIHMHM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpupoHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOocHCTeMa XBOMHOTO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.



VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkmuu. OcobeHHOCTH OMOchepbl Kak
I00ANBHOW JKOCUCTEMBI. J[MHaMUYecKoe paBHOBeCME W oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOreOXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenmoeuecTBo B Orochepe 3emiu. AHTpoIOreHHbIe U3MEHEeHHS B Onocdepe.
['11oGanbHbIE HKOJIOTUYECKUE TPOOIIEMBL.

CocyniecTBoBaHuE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaneHnue
Oropa3zHoo0Opasusi Kak OCHOBa yCcToM4nBOCTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBl€HUs MPUPOJHBIMU pecypcaMd W HUX UCHOJb30BaHuE. JlocTmxkeHus
OHOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoausie coobimectBay, «llenmu nuTaHus», «IKOJIOTHMUECKAsT NUpaAMUIAY,
«buocdepa u yenopek», «IKOCUCTEMA HTUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buoneHo3 Bomoémay», «ArponeHo3», «lIpumepnsie
AHTPONOTEHHbIE  BO3JICUCTBUA Ha NOpUPOAY», «BaxkHellne HCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «IlouBa — Ba)kHeMIIasi COCTaBIISIIOIIAS
ounochepr», «PakTopsl Aerpaganuu nousy, «IlapHukoBeiid 3G dexT», «DaKTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pupoae».

O6opynoBaHue: MoJenb-anmivkanus «Tunuunele OMOLIEHO3bD), TepOapuit
«PactutenbHble COOOIIECTBaY, KOUIEKIUH «bUOLIEHO3Y, «BpeauTenu BaxHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM pACTECHUH W
YKUBOTHBIX, MPUHAJJIEKAIIME K Pa3HbIM 3KOJIOTMYECKHM TpYIIIIaM OJHOTO BHIA,
Kpacnas xnura Poccuiickoit ®enepanmu, n300paXeHUsT OXpPaHIEMbBIX BHJIOB
pPacCTEHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSA TMPOrpaMM CpeAaHero oOmiero  oOpa3oBaHHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH.:



1) rpa:kaaHCcKOr0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBbIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEJIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKeHHIO M 3ammute OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOULICHHE K MHUPY, BKJIIOYAsl I3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIECHU;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/ICHCTBUS KUBOU MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHUE W peaju3alus 370poBOro U 0Oe3omacHoro oOpa3a >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIECHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE LEHHOCTH NpPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YMOTpEOICHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAaCcTEPCTBA, TPYIOJI00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

UHTEpEC K Pa3InuHbIM cdepam npodhecCHOHANBHONU NESATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO W CamMoOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TPU PEIICHHH TPoO0JIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B MPUPOJIE,



HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaIOUIEH
NPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HME PA3BUTOIO IKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M UWTATEIbCKOM KYJIbTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALINU:
o0OecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 III00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IpU U3Y4EHUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtamnpenMeTHbIe pe3yiIbTaThl OCBOCHHs ydeOHOTO mpeamera «buomornsy
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUUPUKYy METOJO0B TO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sIBICHUE, MPOIiecC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT H  JAPYTHX),
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIHMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIeTo
00pa30BaHus JOJKHBI OTPAXKaTh:

OBiajaenue YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHBLIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TIPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENeNATh TETU JeATCILHOCTH, 3aJlaBas TapaMeTpbl W KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIsl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



IIPUMEHSTh CXEMHO-MO/IEIIbHBIE cpeacTtBa Uil NPENCTABICHUSA
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaKKe  IMPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIBICHHBIX B Pa3JMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUN ACATENBHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHU PAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJB30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH II0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KIJIFOUEBBIMU MOHATHUAIMU U METOJIAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

BBIABJIAITh IIPUYMHHO-CJIEACTBEHHBIE CBSA3M W aKTyaJIM3UpOBATh 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOAWTh apryMEHThl IS JOKa3aTesIbCTBA
CBOMX YTBEPKICHUH, 3a/1aBaTh ITapaMETPbl U KPUTEPUN PELICHNUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pPEUIEHUs 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh LEJIECHAIIPABICHHbII TOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HENEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, NPENJIaraTb OPUIMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.



3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJIIPHOW JUTEpaTtype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTUpOBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOABI MPU TOUCKE U
otbope Ouosornueckor mHOpMaIi, HEOOXOMMOM JJI BBIMOIHEHUS YYCOHBIX
3ajiay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
ouonornyeckor nHdopmaiuu (cxembl, rpaduky, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
OMOJOrnyeckod HHPOpMalUUE: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMmyibl, aOOpeBHATYpy, HOMEHKJIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJQJeTh  HAaBBIKAMH  pAclO3HABaHHMA W 3aIIUTHl  HWH(pOpMammH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmne:

OCYIIIECTBISTH KOMMYHHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBAThH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCYXKIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3aJ]a4M, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIPHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETb CMATYaTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATD
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.



2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YjIeHa KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaH[bl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJAEHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO MOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJa/JeTh HABBIKAMU  T[O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEpPLIAEMBIX JEUCTBUM M MBICIUTENBHBIX INPOLIECCOB, HMX pE3YJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS II0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHAIU3€ pPe3yJbTaTOB
NESATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JCSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI MO TOJIaM 00yUYeHHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOTKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUMCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHSATHIA:
KW3Hb, KJIETKA, OpraHu3Mm, MeTadoiau3M (0OMEeH BeEIIeCTB U NpeBpalleHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3ALIMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIIHS), HACTIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaraTb OWOJIOTMYECKUE Teopur (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl JO0TMa MOJEKyJIsipHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactenuii H. M. BaBuiioBa), onpenenarb rpaHULIbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIaJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOJECHUE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIJIBJKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHUH, TEOPH W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUS SHEPIUU B KIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAWBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHUNA B IOBCEAHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaIoLIei
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHBIE T'E€HETUYECKHME 33aJa4yd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAaCJEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHMs IJIsl MpEJICKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO I[ICEBJIOHAYYHbIE 3HAHUA U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTHUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(GOPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBaTh COJAEPKAHME OMOJIOIMUECKUX TEPMHHOB M IOHSTHM:
BUJ, TIONYJIALUSA, TeHO(OHA, IBONIOLUS, ABWKYIINE CUJIbI ((haKTOPBI) HBOJIIOLIUHY,
MPUCTIOCOOICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHUu,
HKOJIOTUYECKAsl MUpaMuia, ONOTeo1eHos3, ornocgepa;

YMEHHME WH3/1araTh OHOJOTHYECKHE TEOpUM (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHUs DBOJIOIMM), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHusl IIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenuns o 6mochepe B. M. Bepnanckoro),
OTIPEAEIATh TPAaHUIIBl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allvis M TMPOBEICHUE
OMOJIOTHYECKOTO  DKCIEPHMEHTa,  BBIABIDKCHHWE  THIOTE3bI,  BBISABIICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYCHHBIX
pE3yJIbTaTOB, UCIHOJB30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TMPU3HAKA CTPOEHUS OHOJIIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpPraHMU3MOB, JIEHCTBUSL SKOJOIMUYECKMX (PAKTOPOB HA OpPraHU3Mbl, IepeHoca
BEIIECTB M TIOTOKAa DHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOILIECCOB W SIBJICHHUM, U1l NPUHATHS MPAKTUYECKUX PELIEHUH B MOBCEIHEBHOM
KU3HU C IeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBSA
OKPY’KaIOIIUX JIFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE PEeIIaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOIOTHYECKOTO COJIEP)KAaHUsA, BKIIOYAIONIYI0 I[ICEBJOHAYYHBIE 3HAHUS W3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaThb  TIJ0OajdbHBIE  SKOJOTHYECKHE  MPOOJIEMbI

COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIT0JI30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edso00.ru/7f41c292
bu6mmoteka [IOK
HKHSHEASATEILHOCTE KICTKH 6 L https://m.edso0o.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnorexka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 1 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 OBOIMIOLKOHHAS GrONOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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 IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTaja3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmoreka [IOK
12 O6men BemecTs wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kjeTku. Muro3. JlabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 KoHnTtponbHas paboTa mo Temam: bubmuorexa [JOK



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

Muro3s. buocuures Oenka.
Hexknerounsie GOpMBI JKU3HUA —
BUPYCHI

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

bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bubmuorexa [JOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. ONI010TBOPEHHUE.
JlaGopaTtopHnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3y4yeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha FOTOBBIX
MUKpOTpenaparax»»
29 WunuBuayansHOe pa3BUTHE bubnuorexa [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Monoru6 I/II[ HOE bubmmorexa [OK
P ' prA https://m.edso00.ru/863e8878
CKpEIINBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 f{lesaBnI::Hioro Haf::nuel OBaHUS bubmorexa HOK
a https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota Eub OK
26 No 5 «M3yuenue pe3ynbpTaToB 0.5 nosmoteka I

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpELIMBaHUA y Jp030(HiIbl Ha

https://m.edso00.ru/863e8c60



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

TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka nona. HacinenoBanue bubmuorexa [JOK
27 1
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTh. JIJabopaTopHas
98 paborta Ne 6. Uzyuenue 1 05 bubnnoreka [HOK
MOAU(UKAITMOHHONW H3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia U
BAPUAILMOHHON KPUBON»
HacnencrBeHHas N3MEHYHUBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanmu3 MyTalui y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bu6mmoreka [JOK
30 Penrernka enonexa L https://m.eds00.ru/863e8d78
KonTponbHas paboTa mo remam :
MwuTO03, OCHOBBI T€HETHKH.
31 PesepBHEIil ypok. O600IICHHE 10 1
teme «HacaencTtBeHHOCTh U
W3MEHYHBOCTH OPTAaHU3MOB)Y
bubmuorexa [JOK
32 (Cerexuns kak Hayka i npouece . https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubmuorexa [JOK
pacTeHUH 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



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

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepay»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

KonTponbhas pabota no teme

10 MuxponsBosronust. Micropust sxu3nu
Ha 3eMJIe U METO/Ibl €€ N3YUECHHUS
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padora Ne 1 bubnnorexa [HOK
13 0.5
«M3y4yeHne UCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJIUTEKIIHSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
JBxyuye cuibl ((akTopsl) bubnuoreka [IOK
16
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
4eloBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnuorexa [JOK
ajanTaluy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HHKHOBEHUE U pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJ0Trus Kak HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21
(hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
p p ' https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 buotnueckue GpakTopsl
b p https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonysitun. [Ipaktuueckast pabota
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAKA Pa3HbIX BUOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIbI bubmorexa HOK
_ PaMHIBL. https://m.edso00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
KonTponbHas pabota mo teme
bu6mmoreka [IOK
30 9KOJIOTHYCCKUE CUCTEMBI,

buornienossl. buocdepa —

https://m.edso0.ru/863ebb5e



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

ro0anbHast IKOCUcTeMa 3emiiu

31 3aKOHOMEPHOCTH CYILIE€CTBOBAHUS 1 bubnnoreka [HOK
ouocpepsl https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI

34 «Coo00111eCTBa U DKOJIOTHYECKHUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U YHEHUKA

« buonorus. 10 xknacc» B.B. Ilaceunuk, AA Kamenckuii, A.M. Py6ros, I'.T.
[IIBenos, 3.I'. I'anoHtok. «IIpocBemieHne»

«O6mas 6uonorus. 10 — 11 kmacee» A.A. Kamenckuii, E.A. Kpukcynos, B.B.
[Taceunuk

METOAMYECKNE MATEPUAJIBI U YUUTEJIA

1. AkumoB C.U. u ap. buonorus B Tabnuiax, cxeMax, pucyHKax.
YuebHoobpaszoBarenbHas cepusi. — M: Jluct-Hpio.

2. buonorus: CripaBo4HMK 1IKOJIbHUKA U cTyAeHTa / [lon pen. 3.bpema u 1.
Meiinke; [lep. ¢ Hem. — 3-¢ u3., crepeotut. — M.: [Ipoda,

3. bonrosa U.B. COopHuK 3a71a4 o o011eii OMOJIOTHH C PEIICHUSIMU JJIs1
noctynarmux B By3bl. — M: OO «OHUKC 21 Bek», «Mup u o6pazoBaHue»

4. bop3osa 3.B, [laraes A.M. Jlunaktuyeckue MaTepuasbl Mo OUOIOTHU:
Metonunueckoe mocodue. (6-11 ki.) — M: TL «Chepar»

5. Eroposa T.A., KnynoBa C.M. OcHoBsl Ouotexnosnoruu. — M.: U1 «Akagemusi»
6. Jlepuep I'.11. O6m1as 6uonorus (10-11 knaccer): [loaroroska xk EI'D.
Kontponsubie u camocrositenbubie padotsl / .M. JIepuep. — M.: DkcMmo,

7. Mapkuna B.B. O0mas ouonorusi: yueoHoe nocooue / B.B. Mapxkuna, T.1O.
Tartapenko-Ko3muna, T.I1. [Topanosckas. — M.: JIpoda

8. HewaeBa I'.A., ®enopoc E.N. Dkonorus B skcnepumentax: 10 — 11 knaccer:
MeToanueckoe mocoodue. — M.: Benrana-I"pad

9. HoBoxenos HO.U. ®unernueckas 3BoONMS YelloBeKka. — ExaTepuHOypr

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

«Enunas komnekuusa Hudposeix O0pazoBarensHbix PecypcoB» (Habop mudpoBbix
pecypcoB k yueOHukam suann B.B. [laceunuka)

(http://school-collection.edu.ru/).

www.bio.1september.ru— razera «bruosorus» -npuaoxkeHue K «1 ceHTIOps».
http://bio.1september.ru/urok/ -Matepuaisi K ypoKy.

www.bio.nature.ru — Hay4HbIC HOBOCTH OHOJIOTHN

www.edios.ru — Dia0c — HEHTP JUCTAHIIMOHHOTO 00pa30BaHus



www.km.ru/education - yueOHbIe MaTepualbl U CIOBapH Ha caiite «Kupuit u
Medoauii»

http://ebio.ru/ - Dnexrponnblii yueOHUK «bronorus». CoaepKUT BCe paszaeiibl
Onosioruu: 6OTaHUKY, 300JI0THI0, aHATOMUIO ¥ (DU3HOJIOTHIO YETIOBEKA, OCHOBBI
ITUTOJIOTUHU M TCHETHKH, SBOJIFOIIMOHHYIO TCOPHIO M SKOJIOTHIO. MOXKeT OBITh
PCKOMEHJIOBAH YJaIIUMCS JJIT CAMOCTOSITEIIBHOM paOOTHI.
http://djvu-inf.narod.ru/- snexTponnas 6ubIMOTEKA

http://biology.ru/index.php - Caiit siBsiercst UHTepHET — Bepcueit yaeOHOTO Kypca
Ha KOMIakT-aucke "OTtkpeiTasg buonorus”






