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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIINX LENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOro mnpeamera «buonorusy», omnpeaenser o005A3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0 PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTHYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yuebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOIMMOCTHIO OOeCIeueHus



YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3ajau IMIKOJILHOTO OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHUPOBAThCS K HW3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHHU3allMd W 3BOJIIOLUH, CO3TAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buosorusi» COCTaBUIM OCHOBY HJisi ONpENENeHUs IMOAXOJAO0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHsS, 3HAUMMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOMW /1711 (pOPMUPOBAHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOLINE COAEPKATEIbHbIE TUHUN: «bronorus kak Hayka. Metoasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Ononornyeckas cuctemay, «CucreMa W MHOTOOOpa3we OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS] PA3TMYHBIX dKU3HEHHBIX POOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIYKAIUX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTyaIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydarommxcss oOmeil KyJIbTypbl, (YHKIIMOHAIBHON
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEl, COOMIOISHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



J{nst u3yueHusi OMoJIOrMu Ha 0230BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexenmo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHHM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW IPUPOIbI (HAOTI0IEHHE, SIKCIIEPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3iIUYHBIX METOAOB IPHU
M3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHHU3aIllUN
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OETKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKHME CBOMlcTBa OenkoB. buonormyeckue
byHKIIUU OETKOB.



depmeHTsl — Owonormyeckue Karanm3aTtopbl. CTpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIFOKO3a, pubo3a ©  JAE30KCHUpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuumu sunuaoB. CpaBHeHUe
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuYeckas U mpokapuoruyeckas. OcoOeHHOCTU
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJApUN U TulacTuA. Buabl mnnactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOAEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



ATO®», «CtpoeHne 3yKapuOTHUYECKOW KIIETKN», «CTpoeHue KXKUBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, K3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BELIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPhekTuBHOCTL (hOTOCHMHTE3a. 3HaAUeHUE (POTOCHMHTE3a JJIsl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciuersieHue BelecTB, BbIIEICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOgHOE OKHUCIIEHME, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Pois pubocoMm B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenoreka (BHY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWIILIMA, peBepTaza u  uHTerpasa. llpodwunakTika
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxemsl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmukauuu «Yasoenne HK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

Knetounsli 1mMKi, WM >KU3HEHHBIM LUK KieTkd. MHTepdaza m murtos.
[Tpoueccel, mporekatomue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. BHOIOrMYECKUi CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€HE3 M OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuus, opraHorere3. IloctamOpuonanbHOe pa3zButue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii nmukin», «Permkanus JTHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOIIETOY, «SHleKIIeTKa MeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U SMOPHOJIOTHH B CTAHOBJIICHHMU TCHETHUKH. BKiam poOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeIOBaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHUE. 3aKOH  HE3aBUCHUMOTO  HacJieJI0BaHUs
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEIOBaHHUIO T€HOB. HapylieHnne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAETEHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TreTreporameTHble opraHusMbl. HacmemoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enernka uyenoBeka. Kapuorun wenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1P-ananu3a. HacnenacTtBennble 3a0ojieBaHMS 4YeJIOBEKAa: TI'€HHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet ® cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAHUE MW €I0
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTmuyeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCEeBHOI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPHUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAUBUAYAIBbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otnanéunas rtubpummuzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMN.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OMOTEXHONOTHNY, «KieTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHbIE METOJIBI M JOCTH)KEHHS CEJEKIMH PAacTeHUl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMUCH, MEPEeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHIIBI SBOJIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpENeEHHAsT W3MEHUYMUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(o3bl U UAKO-aIalTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOLHUU.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantammmy, «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OOopynoBaHHe: KOJUJIEKIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koiiekius «DOpMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCocoO0ICHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HayudHble THIOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
HBOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMOIMK. HauaabHbIe 3Tarnbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilanmeo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYEeCKUX MnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTopbl)  aHTpOMOTreHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. HaXonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTel  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoOBpeMEHHash CHUCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKHMX HAXOJOK IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CJENKH WIU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yueHne uckomnaeMpIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE SKOJOTHYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusMm, koomnepaus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHA momyjsiuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30puu-Tyhenbkny, «llumiesbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorudeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHuecKoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanpHbIE PKOJIOTHYSCKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. Ixk. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumpr u cxemsl: «llumeBsie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasl COCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3BD», Tepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoit ®enepaumu, H300paKeHUsT OXpPaHAEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSA TMPOrpaMM CpeAaHero  oOmiero  oOpa3oBaHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
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 CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTAaThl OCBOEHUS mpeaMeTa «bruonorus» AOCTUTaroTCsS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHHWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon denepauuu, MpUpoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OIMOHEHTOB TMpH OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HapoOay, YYBCTBa OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)K€HHMIO W 3ammuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIIMOHATLHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUICMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPABWJI HHIWBHAYATbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCHuOHaNbHOU IEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MyTed ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCUCTEMAX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, YKOJIOTHUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYpPbl KakK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUST 00 OKpYKalolleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PEeCypcHbie  MPOOJIEMbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHWM B MEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMSI M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI INPOTpaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEUMU  pPa3HOr0  pOJAd,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKU TOCIEACTBUN AEATENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JESATEIIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS,

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA TMOUCK MEPEeHOCca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUrMHAJbHbIE MOJIXO0Jbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B WHTepHeTe), aHanM3upoBaTh



UHGOPMAIIMIO PA3IUYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHOpMaIu, HEOOXOAMMOM JJIsi BBITTOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBAThH
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS U B3aUMOJICHCTBUSA, MOHUMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U WHAMBUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pElICHUS B dKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENBHBIX IIPOLECCOB, HX PpE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX @pPU aHaJIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MU € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJIE€ POCCUUCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, Meradoiau3M (0OMEH BeIIeCTB U MpEeBpallCHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJIsipHON Ouosnorum), 3akoHwl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOJECHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB U IMPEBpAIICHUs] SHEPTUM B KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJIS MPUHATUS MPAKTUYECKUX PEILICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMsl HacleOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6MOJIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLIeHHs )KU3HEHHBIX 33]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IeNMd  MIUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HampaBleHUH U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JTIOICH, COOI0IEHUST HOPM IPaMOTHOTO TOBEJICHHUS B OKpY>KaroIen
NPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOocUCcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6MoIOTHYeCKY0 HH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

n/n

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

pakTn4
ecKue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bunnl gesireJJLHOCTH
00y4aromuxcs

buonorus kak HayKa

0.5
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PackpbiBaTh coaeprkaHue
TEPMHUHOB

A  TIOHSTHI:
onosoruyeckas
CHUCTEMA, 2JIEMEHTHI
CHCTEMBI,

CTPYKTypa OHOCHUCTEMBHI,
CBOMCTBA
J)KUBBIX CHCTEM,
BEIIIECTB,
pa3MHOKEHHE,
pa3BuUTHE,
HACIICJICTBEHHOCTb,
U3MEHYHMBOCTD,
pa3IpakuMoCTh,
9HEPro3aBUCUMOCTb,
YPOBHU
OpTaHU3aIUN
(buocucrem).
XapakTepu3oBaTh
TIPUHITUITBI
OpTaHHU3aIUU
ouocucrem:
OTKPBITOCTh, BBICOKAS
YIOPSA0YCHHOCTD,

CHUCTEMA,

o0MeH

pocT,

KHU3HU
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caMOperyJIsIIus,
UEPAPXUYHOCTb.
[Tepeuncnars
YHUBEPCAJIbHBIE
CBOIiCTBa KHUBOTO:
€/IMHCTBO

XUMHYECKOI'0 COCTaBa,
pa3apakuMoCTb,
JBUKECHHE,

roMeocTas,  pocT |
pa3BuUTHE,
HACJIEJICTBEHHOCTD,
U3MEHYUBOCTb,
SBOJIIOLIMS
(mpucnocobiieHne K
U3MEHSIOIINMCS
YCIIOBUSIM).

[IpuBoauTH [IPUMEPBHI
ouocucreM

pasHoro YPOBHS
OpTraHHU3aIH U
CpaBHUBATh TPOSBIICHUS
CBONCTB

KUBOTO  Ha  pa3HBIX
YPOBHSIX.
XapakTepHu3oBaTh
OCHOBHbIE

MIPOLIECCHI,
IPOTEKAIOIHUE B
Oouocucremax: oOMeH
BEIIIECTB U

MpeBpaleHne YHEPTHH,
CaMOBOCITPOU3BEICHHUE,
caMoperyJISIIHs,




JKuBbIe CHCTEMEI U
HX OpraHusanus

bu6mmoteka [IOK
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pa3BUTHE.

Cobmronats paBuiIa
OEepeKHOTO

OTHOUIEHUS K KUBOH

npupojie

PackpeiBath conepxanue
TEPMHUHOB

U TIOHATHH: DJIEMEHTBI-
OHOI€eHEI,
MaKpORJIEMEHTBHI,
MHUKPOIJIEMEHTHI;
MUHEpaIbHBIC BEIIECTBA,
MOJIEKYJIa

BOJIBI KakK JIAII0Jb,
BOJIOPOJIHbIC

CBSI3H; TUAPODUITBHBIE U
rupodoOHBIC BEIIECTBA.
Jloka3wsIBaTh €IMHCTBO
9JIEMEHTHOTO cocTaBa
KaK OJTHO U3

CBOMCTB >KHBOTO.

Pacnpenensats
XUMHUYECKHE

DJIEMEHTEHI 110 TpyIIIIaM B
3aBUCUMOCTH oT
KOJINYECTBECHHOI'O

MPEICTaBUTENIbCTBA B
OpTaHU3ME;
XapakTepu30BaTh  POJb
OTJEIBbHBIX
9JIECMEHTOB.
BBIABISATE CBSI3H MEXIY
COCTaBOM,
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CTPOCHHEM MOJICKYJIbI
XUMHAYECKOTO
COC/IMHEHUS H €ro
(YHKIMSAMU B KJIETKE

XUMHYECKUHN COCTaB
U CTPOEHUE KIIETKU
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PackpeiBath conepxanue
TEPMUHOB U IIOHATHUM:
3JIEMEHTHI-OMOTeHBI,
MaKpOJJIEMEHTBI,
MHUKPOIJIEMEHTBHI;
MUHEpaJIbHbIE BEIECTBA,
MOJIEKYJIa ~ BOIBl  Kak
JIUIIONb, BOJIOPOJHBIE
CBSI3U; TUAPO(DUIbHBIE U
rupooOHBIEC BEIIECTBA.
Jloka3piBaThb ~ €IHMHCTBO
JJIEMEHTHOT O coCTaBa
KaKk OIHO U3 CBOICTB
xkuBoro. Pacnpenensats
XUMHYECKHE  DJIEMEHTHI

o rpynmnam B
3aBUCUMOCTHU oT
KOJIMYECTBEHHOTO

[IPEICTaBUTENILCTBA B
OpraHH3Me;

XapakTepu3oBaTb  POIlb
OTJENIBHBIX  JJIEMEHTOB.
BbIABIATE CBSA3b MEXKIY
COCTaBOM,  CTPOCHHEM
MOJIEKYJIBI XUMHYECKOTO
COCIMHEHUS U €r0
(GyHKIMAMH B  KJIETKE;
PackpsiBath conepxanue
TEPMUHOB U IOHATHUMN:
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OeJKu, TTOJTUMEPHI,
MOHOMEDHI,
AMHUHOKHMCIIOTBI,
MeNnTHAHAS CBSI3b,
MOJIMIIETITHI,
JeHATYpAaIIHsl.
XapakTepu3oBaTh OCIKH
KaK KJIaCC OPTaHUYECKUX
COCIUHCHMI,
KJIaccu(puIUpoBaTh  UX

o CTPOCHUIO
(rmoOynsipHbIE u
bubpuisapueie  OeNKn),
NIEPEYUCIIATh u
XapaKTepu30BaTh

GbyHKIIIHN OCIKOB;

PackpsiBaTh copeprkaHue
TEPMHUHOB U IIOHATHUM:
(GepMeHTBl,  aKTHBHBI
HEHTD, cyOcTpaTHas
cneun(UIHOCTb,

KO(EpMEHTHI, Oenku-
aKTUBaTOpbl U  OeKu-
UHTUOUTOpPHL. YKa3bIBaTh
OoTANYUs (PEPMEHTOB OT

HEOPraHMYECKUX
KaTaJln3aTOPOB.
OOBSICHATD poJIb
(epMeHTOB B
(G YHKIIMOHMPOBAHUU
AKHUBBIX CHCTEM, B
MPOMBIIIIEHHOCTH, B
MeJUIHE, B

IOBCETHEBHOU JKU3HA




YCI0BCKa, PaCKpI)IBaTB
COACPIKAaHNEC TCPMUHOB U

TIOHSTHI: YIJICBOJIBI,
MOHOCaXapUIbl,
JFicaxapuibl,
TIOJIMCaXapUIbI,

IJII0K03a, pubo03a,
ne30kcuprbo3a,
caxaposa, JIAKTO3a,
MallbTO3a,  IIeJUTI0JIO3a
(kmeTyarka),  Kpaxmal,
TJINKOTCH; JIATTAIBI,

TpUrIMLEpuabl  (KUPBI,
macna), ¢dochomunumapl,
CTEpOU/IbI.
XapakTepu3oBaTh
YIJIEBOABI, JIMMUABI KAk
KJ1acc OpPTraHUYeCKUX
COCIMHEHU.
Knaccugpunuposars
YIJI€BOABI U JUMUJIBI 110
CTPOCHUIO; TEPEUYHCIIATH
(yHKIMH YTJIEBOJOB H
mamuaoB. CXeMaTHYeCKu
u300paxkaTb ~ CTpOEHUE
MOJIEKYJT yTJIEBOJIOB,
aunuaos;  PackpbiBaTh
coJiep)KaHre TEPMHHOB H
MTOHATHIA:
Ne30KCUPUOOHYKIIEHHOBA
s KHUCJI0Ta (JIHK),
pUOOHYKIIEHHOBAS
KHCIIOTa (PHK),
HYKJICOTHUI,




MOJIMHYKJIEOTH/IHAS 1IETIb
(MOAMHYKIEOTHN),
KOMIUIEMEHTapHOCTb,
GbyHKIIIHN JTHK
(xpaneHue u mepenavya
HACJIEICTBEHHON
uHpopmarun); BU/IBI
PHK (undopmannonHas,
TpPaHCIIOPTHAS,
pubocomanbHas);
afgeHo3uHTpudochar
(AT®),
MaKpOIPTUYECKasi CBS3b.
XapakTepu3upoBaTh
HYKJIGHHOBBIE ~ KUCJIOTBI
KaK XUMHYECKHUE
COCTMHEHUSI U HOCUTEIH
HACJIEICTBEHHON
uHpopmaimu. OT™Medarthb
OCOOEHHOCTH  CTPOCHHUS
MOJIEKYJI ~ HYKJIEUHOBBIX
kucinor (AHK, PHK) u
ATO. CxeMaruuecku
u3o0paxarb  CTpPOCHHE
HYKJICOTH/IOB, MOJIEKYII
HYKJICMHOBBIX  KHCIIOT,

ATO; PackpbiBath
coJiep;KaHue TEPMUHOB U
HOHSITUN: KJIETKA,

LATOJIOTHUS; PACKpBIBATh
coIEpKaHUE IOJOKEHUN
KJIETOYHOM TEOPHUH.
[Iepeuncnsars u
XapakTepU30BaTh




OCHOBHbIE METO/bl
U3y4CHUS KIICTKH:
(IpUroTOBIIEHUE CPE30B,
OKpaIliBaHue,
MHUKPOCKOIIUPOBaHUE,
HEHTPU(PYTUpPOBaHUE,
KyJbTUBHPOBAHNE
KJIETOK ¥ TKaHel);
PackpsiBaTh copeprkaHue
TEPMHUHOB U IIOHATHUM:
KJIETKH
(’ykapuoTuyeckas,
IpOKapUoOTUYECKas),
I1a3MaTH4ecKast
MeMOpaHa
(mna3manemma),
INIMKOKAJIMKC, TPAHCIIOPT
BellecTB  (MAacCHUBHBIN,
aKTUBHBIN), OHAOIUTO3

(daromumTos,
MAHOITUTO3), 3K30IIUTO3,
KJICTOYHAs CTCHKA,
Hykieona. CpaBHHUBATH
MEXIY coboin
JyKapUOTHYECKHE u
MIPOKAPUOTUUIECKUE
KIIETKU; OTMEeYaTh
CXOJICTBO WM pa3jvuus B
CTpPOEHUU KIIETOK
OakTepui,  KUBOTHBIX,

pacteHuii u  rpuOOB;
PackpsiBath conepxanue
TEPMUHOB U IOHSATHM: ,
OpraHOUBI,




SHOIIa3MaTHYeCKast
cetp (OIIC), ammapar
lonbmxw, JM30COMBI,
BaKyoJIb, MHUTOXOHIPUH,
TUTACTUIBI
(XJ10pOILIACTHI,
XPOMOILIACTHI,
JICHKOILJIACTHI),
pruOOCOMBHI,
MHUKPOTPYOOUKH,
KJIETOYHBIN LEHTP
(menTpocoma),
PECHHUUKH, KTYTHKH,
BKJTIOYEHUS, Apo,
siiepHast o0osouKa,
KapHoIlla3Ma, XpOMAaTHH,
SIIPBIIIKO, XPOMOCOMBL.
OnuceiBath CTPOCHHE

9YKapHUOTHYECKOM
KIICTKH o
U300pakeHusIM M Ha
MHUKpOIpernaparax;
KJIaccu(pUIpPOBaTh
OpTaHOU/IBI; B
3aBUCUMOCTH oT
0coOeHHOCTEH 1754
CTPOCHUS
(orHOMEMOpAaHHBIE,
JIByMeMOpaHHbIe,
HEMeMOpaHHBIE);
OIHCHIBATH byHKUIHIH

KaXJIOr0 OpraHouga B
KJIETKE.
XapakTepru3oBaTh




KJICTOYHOC AApo KaK

MECTO XpaHeHus,
nepeaaun (ynBoeHue
XpOMOCOM) u
peanuzanuu
(TpaHCKpHIILIVS)
HacJlIeqCTBCHHON
UHPOpPMALIUK  KIIETKH.
[Tepeuncnars u

OIIMChIBATh KOMITOHCHTHI
Japa MU HUX (I)YHKI_[I/II/I,

CxeMaTH4HO

u300paxarb  CTPOCHHE
pacTUTENBHON u
YKUBOTHOM KIIETKH.
OOBACHSITD
OHOJIOTUYECKOE

3HaYyeHUe  TpaHCIopTa
BELIECTB B KJIETKE

KuzuenestenbHOCTh
KJIETKHA

bu6nuoreka [IOK
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PackpeiBaTh coneprxaHue
TEPMHUHOB U IOHATHUI:
oOMeH BEIIIECTB u
IPEBpAICHAE  DHEPTHH
(Metabonusm),
ACCUMILTATINSA,
IUIACTUYECKUH  OOMEH,
JTUCCUMPLTSTINS,
JHEPreTHYecKuii 0OMeH,
¢dbotocunTes,  (HoTonM3,
¢dochopunuposanue,
MEPEHOCYHK  TIPOTOHOB,
xemocuHTe3. OmnHchIBaTh
(boTocuHTE3, TPOLIECCHI,
MPOTEKAOIINE B



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

CBETOBOM M TEMHOBOU

dbaze. BrisBnaTH
IPUYUHHO-
CJIEICTBECHHbIE CBSI3U
MEXIy  HOTJIOUICHHEM
COJIHEYHOM SHEpruu
XJ0podUILIIOM u
CHUHTE30M MOJIEKYI
ATO. CpaBHUBaTh
UCXOIHBIE BELIECTBA,
KOHEYHBIE MPOIYKTHl H
yCIOBUS MIPOTEKAHUS
peakiuii  CBETOBOM U
TEMHOBOM ¢ass
(dhoTocuHTE3A;
CpaBHuBaTh (POTOCHHTE3
u XEMOCHHTES.
OueHuBaTh 3HAYEHUE
(dboTocuHTE3a u

XEMOCHUHTE3a ISl JKU3HU
Ha 3emue. Paznuuars
TUTIBI OOMEHA BEIECTB B
KIIETKE: aBTOTPO(HBIN H
reTepoTpOPHBIN.
OnuceiBaTh ATarbl
SHEPTEeTUYECKOTO
oOMeHa
(MOATOTOBUTENBHBIMN,
0ECKUCIOPOHBIH,
KHCIIOPOJIHBII) u
CpPaBHHBATh HX MEXIY
co0oif. Xapakrepu3oBarb
peakuuu TJIMKOJIH3a,
OpOXeHUs, KJIETOYHOTO




JIBIXaHUS; BBISIBJISITH
NPUYUHHO-
CIIEICTBEHHbBIE CBSI3U
MEXIY [JIMKOJIA30M,
KJICTOYHBIM JIbIXaHUEM U
CHUHTE30M MOJIEKYJT
ATO. CpaBHUBaTh
3¢ (HEeKTUBHOCTH
OECKHUCIOPOAHOTO u
KHCIIOPOJHOTO  3TAIlOB,
OnuceiBaTh ATarbl
peanu3anuu
HACJIEJICTBEHHON
UH(POPMALIUHU B KJIETKE.
PackpeiBaTh coneprxaHue
TEPMUHOB

U TIOHATHH: KJIETOYHBIN
UK,

uHTep(daza, permkanms,
XpOMOCOMa, KapUOTHII,
TrarJIONIHBIN,

JTUTIION THBIN
XPOMOCOMHBIN  Habop,
XPOMATHU/IBI;

MHUTO3; €ro  CTaJHH:
npoda3sa,

Mmeragasa, aHagasa,
Tenodasa.

OnuceiBaTh >KU3HEHHBIN
KT

KJIETKH; TIEPEUUCTIATh U
XapaKTepu30BaTh
NEepPHUOJIbI

KJIETOYHOTO IIMKJIA,




CpaBHMBATh UX
MEXy COOOH.
OmnuceiBaTh CTpOCHUE
XPOMOCOM,

KapHOTHUIIOB
OpraHU3MOB,

CpaBHUBATh
XPOMOCOMHBIE HAOOPBI
KJIETOK.

CpaBHHUBaTH cTaguu
MHTO34.

Paznngate Ha
MUKpoOmpenapaTax u
pHUCYHKax CcTaguun
MHTO34.

PackpsiBath
OMOJIOTHYECKHI CMBICIT
MHTO3a

PackpsiBath conmepxanue
TEPMHUHOB

u MOHATHH:
pPa3MHOKEHHE, KJIOH,
IIOJIOBBIC KJICTKHU
(rameTsl),

SIMIIEKIIETKA,
CIepMaTo30M/1, 3UTOTa,
JIeJICHUE HaaBOE,
IIOYKOBaHUE,
CHOPYJISIIUSA,
(dbparmenTanusi,
BETCTAaTUBHOC
pa3MHOXKEHHUE,

CEMEHHOE Pa3MHOXKEHHE,
OIIBIJICHUE, IBOMHOE




OILIOIOTBOPEHHUE,
MIOJIOBBIC

KEJe3bl, CEMEHHHUKH,
SIMYHUKH,
OILIOIOTBOPEHUE
(HapyxHoe,
BHYTPCHHEE).
XapakTepu3oBaTh
0COOEHHOCTH 1

3HaueHUe Oecroyioro u
MOJIOBOTO

Croco0O0B Pa3MHOKEHHUSI.
Boigensats BU/IBI
0ecrnosioro
Pa3MHOKEHUS; BBISBIATH
B3aMMOCBSI3H MEXTY
dbopmamu u

crioco0aMu
Pa3MHOXKEHHUS U UX
OMOJIOTHYECKUM
3HAUCHUEM.

Bianers puEéMaMHu
BEreTaTUBHOTO
Pa3MHOKCHHUS
KYJIbTYPHBIX

pacTtenuii (Ha mpumepe
KOMHATHBIX).
XapakTepu3oBaTh
MIOJIOBBIC KIIETKU:
SIATICKJICTKH,
CIIEPMAaTO30H/IbI;
BBISIBIIATH  OCOOEHHOCTH
ux

CTPOCHHS




PackpeiBaTh conepxaHue
TEPMUHOB

A ITIOHSITHI: MeHo3,
KOHBIOTAIUS

XPOMOCOM, MEPEKPECT
(KxpoccuHroBep)
XpOMOCOM,

raMeThl.
XapakTepu3oBaTh Meil03
KaK

croco6 KJIETOYHOTO
JICTICHUST;

OMKCHIBATH MEHO3 IO
CTaIUSIM;

CpaBHMUBATH cTaauu
Meio3a u

MUTO3a.

Pasnuuare Ha pucyHkax
CTaguu

MeN03a; pacKpbIBaTh
OuoJoruuecKoe
3HAYEHHUE MeN03a

Pasmuoxenne n
WHIUBUYyAIbHOE
pa3BHUTHE
OpraHu3MOB

bu6nuoreka [IOK
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PackpeiBaTh coneprxaHue
TEPMHUHOB

Y TIOHSATHI: TaMETOT€HES,
CIIepMaToTeHe3, OOTCHE3,
CIIEPMAaTO30M /I,
aKpocoma,

SIMIIEKJIeTKA, TOJIIPHBIC
TEJbIIA.
XapakTepus3oBathb
0COOEHHOCTH
raMeToreHesa y
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KUBOTHBIX U €r0

CTaJIUH, TIOJIOBBIC KIICTKU
KUBOTHBIX M OIHCHIBATh
nporecc

UX Pa3BUTHSL.
CpaBHUBaTH
CIepMaToreHes u
OOI'€HE3.

OnuceiBath
OTUIOJIOTBOPEHUE,
OuoJoru4ecKoe
3HAUYCHHE
OILIIOIOTBOPEHUS
PackpeiBath conepxanue
TEPMHHOB

A TIOHATHI: OHTOICHE3,
sMOpHoOreHes,

3UTOTA, nIpoOseHwue,
OyacToMepBHl,

Mopyia, Onactyna,
OnacToneib,

racrpyJia, Helpyna,
OpraHOT€HE3;
3apOJIBINIEBEIE  JINCTKH:
JKTO/IepMa,

Me30/1epMa, SHTOJIEpMa;
MOCTAIMOPHUOHAIBHOE
pa3BHUTHE:

npsiMoe ¥ HEMpsiMoe
(TMunHOYHOE);
MeTamopdo3, Meracropa,
MHUKPOCTIOpa, IBUIBIIEBOE
3€pHO,

CIIEpMHH, 3apOJIbIIIEBBIN




MEIIIOK,
JIBOMHOE
OILIOIOTBOPEHUE.
Ornpenendarsb STaIbI
SMOPHOHAIBHOTO
pa3BUTHUS XOPAOBHIX Ha
cXemax u

nperaparax U OlUChIBATh
MPOLIECCHI,
MIPOUCXOISIINC Ha
Ka)KJ0OM JTare.
CpaBHUBaTH MEPUOIbI
OHTOT€HE3a;

npsiMoe ¥ HENpsiMOe
(JTMYMHOYHOEC)
MOCTAIMOPHUOHATBHOE
pa3BuUTHE,

3apOJBINIA YEIOBEKa U
JIPYTUX XOPJIOBBIX.
OOBACHATH
OuoJoruuecKoe
3HAUCHUE

pa3BUTHUSA c
MeTaMop(o30M;
OTpUIIATENILHOE BJIHSHHE
QJIKOTOJIS,

HUKOTHHA W  JIPYTUX
TEPaTOTeHHBIX
(akTOpoB Ha pa3BUTHE
3apo/IbIIa

YeloBeKa.

OnuceIBaTh nporece
JIBOMHOTO
OTLTIOIOTBOPEHUS y




LIBETKOBBIX
pacTeHui

HacnencrseHHOCTH
U U3MCHYUBOCTH
OpraHU3MOB

1.5
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PackpsiBath conepxanue
TEPMUHOB U IIOHATHUMN:
Ir€H, T[EHOM, TEHOTHII,
(eHoTun, XpPOMOCOMBI,
aJIeTIbHbIE TEHBI
(aymenu),  rOMO3WrOTAa,
reTepO3UroTa,
JTOMUHAHTHBIM  MPU3HAK
(ren), peleCcCUBHBIN
npusHak (reH), 4ucras
JINHUA, TUOPHUI.
[Iepeuncsars u
XapaKkTepu30BaTh
METO/IbI TCHETUKHU:
TUOPUA0TIOTHUECKUIA,
ITATOTCHETHYECKHUIA,
MOJIEKYJIIPHO -
TCHETHYCCKHIL,
JIOMUHAHTHBIE u
pellecCUBHBIC TPU3HAKU
pacTeHUM M KUBOTHBIX.
[Tonws3oBaTbcs
TE€HETUYECKOMN
TEPMHHOJIOTHUEN 51
CUMBOJIMKOW JIS 3aliCcH
TEHOTHUIUYECKUX  CXEeM
CKpEUIUBaHUs,
PackpsiBath conmepxanue
TEPMUHOB U TOHSTHUI:
MOHOTHOPHUIHOE
CKpELIMBaHUE,
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(heHoTHUTINYECKHE
TPYIIIIBI,
TUOPUA0IOTHUECKHIA
METOJl, YUCThIE JIMHUM,
JOMUHUPOBaHUE TI'EHOB
(nonHoe, HEIOJIHOE),
pacuierieH1e B
noromcTtBe. OnuckIBaTh
METOJMKY NpoBeaeHus [
MeHienemMonsIToB o
W3Y4YEHUIO HACJIEI0BAHMS
OJHOM Hapsl IPU3HAKOB
y Tropoxa IOCEBHOTO.
PackpeiBath conepxanue
3aKOHOB  €IMHOO0Opa3us

ruOpHI0B IIEPBOTO
IIOKOJIEHNS M  3aKOHa
pacuieruieHus.
OOBICHATH TUIIOTE3Y
YHCTOTHI raMer.
3anuceIBaTh CXEMBI
MOHOTHOPHIHOTO
CKpELIUBaHUs,
OOBICHSTH ero

LIUTOJIOTMYECKUE OCHOBBI
U pelmarb I'eHEeTHYECKUe
3a7a41 Ha
MOHOTHOPHUIHOE
CKpeELIUBaHUE,
PackpsiBath conmepxanue
3aKOHAa  HE3aBUCUMOTO.
HaclIeq0BaHus
npusHakoB. IIpumMeHsaThH
MAaTeMaTUYECKUA pacyer




C TIOMOINIBI0  MeToja
IEPEMHOKCHHUS
BEPOSTHOCTEU U 3aITUCh C
MIOMOIIIBIO
(heHOTUTTNYECKHIX
panuKaIoB pacIleIuIeHUs
NPU3HAKOB Yy TOTOMKOB

o benoTuy u
FEHOTHUITY.  3alluChIBaTh
CXEMBI, HasrBaTth

OCHOBHBIE  IIOJIOXKCHHUS
XPOMOCOMHOM  TEOpuu
HaCJIECTBEHHOCTHU T.
Moprana;  packpbIBaTh
conepxanue pabotsr T.
Moprana 1o
CLICTUIEHHOMY
HACJIEJJOBAHUIO T€HOB M
IPUYMHBl  HapyIICHHUS
CLETICHUS MEXIY
TEHaMH. 3anuceIBaTh
CXEMBbI CKpEIINBaHUS
npu CLETUIEHHOM
HaCJIEJIOBaHUH,
OOBSICHATD IIPUYUHBI
pEeKOMOWHAIIMK  TEHOB,
OIIPEAEIIATH YUCIIO TPy
CLETICHUS TEHOB;
pemarb  IeHETHYECKHe
3aladyd Ha CLEIUICHHOE
HacJIEJJOBaHHUE,
OOBSICHATD
IIUTOJIOTUYECKHE OCHOBBI
XPOMOCOMHOTO




MEXaHU3Ma OMpeICIICHUS
nojia 'y  pa3jiu4HbIX
OpraHu3MOB.
CpaBHUBaThH
3aKOHOMEPHOCTH
HACJICAOBaHUS
MPU3HAKOB, CLEIUICHHBIX
M HE CICIJICHHBIX C
IOJIOM; [lepeuncnars
CBOMCTBA
MOAM(PUKAIIMOHHON
W3MEHYUBOCTH u
O0BACHATL €€ 3HaveHHe
JUIS OpraHU3MOB.
Paznuuats
KOJIMYCCTBCHHBIC u
KauyeCTBCHHEIC
MIPU3HAKY; CTPOUTH
BapUaAllMOHHBIN psn,
BapUAIMOHHYIO KPUBYIO,
BBIYUCIIATH cpenHee
3HAYCHUE MIPU3HAKa;
XapakTepus3oBaTh
HACJIEICTBEHHYIO
W3MEHYHBOCTD;
dbopmynupoBaTh  3aKOH
TOMOJIOTUYECKUXPAJIOB B
HacJIeICTBEHHOU
n3mMenunBoctu H. U.
BaBunoBa u 0OBSICHATH
ero 3HAYEHHU IS
OHMOJIOTHM U CEJIEKIIHH.
Knaccudunuposars
MyTaIluu: reHHBIE,




XPOMOCOMHBIE,
F€HOMHBIE U TMPUBOJIUTH
MIPUMEPbI MYyTalHi.
OOBACHATD MPUYHHBI
BO3HUKHOBEHUS
MyTalHUM,
XapaKTepu30BaTh
BHESJIEPHYIO
HACJIEJICTBEHHOCTh u
U3MEHYUBOCTb;
PackpeiBaTh coneprxaHue
TEPMHUHOB U IIOHATHUM:
KapUOTHUII YeNoBeKa,
[UTOIr€HESTUIECKUN
METO/I, T€HEeaI0rHYeCKH
METOZl,  POIOCJIOBHBIE,
OJIM3HEIOBBIH METO/I,
HACJIE/ICTBEHHbIE
Oosie3Hn: (MOHOTCHHEIE,
C HacleICTBEHHOMN
IIPEPACIIONOKEHHOCTBIO
, XPOMOCOMHBIE),
MEANKO-TEHETUUYECKOE
KOHCYJIbTUPOBAHHUE.
[Iepeuncnars
OCOOCHHOCTH  H3YYEHHUS
TEHETUKHU YeII0BEKA;
TIPUBOJIUTH TIPUMEPBI
HaCJIEJICTBEHHBIX
Oone3Hen YJeJIOBEKa,
XapaKkTepu30BaTh
METO/1bI nux
npopHIAKTUKY;

Cenexkmust

but6mmoreka [IOK

PackpsiBath




OpPTaHW3MOB.
OCHOBBI
OHOTEXHOJIOT MU
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COJIep’)KaHuE TEPMHUHOB
U TOHATHUM: CeleKLHs,
COpT, MOpPOJA, IWITAMM,
JIOMECTHUKALIMS, W
0JIOMalllHUBAHMUE,
HEHTPBl MHOT000pa3us
u MIPOUCXOXKICHUS
KYJIBTYPHBIX PaCTCHHUU
u JKUBOTHBIX,
rUOpuaM3aIms,
UCKYCCTBEHHBIH OTOOD;
Haseiats u
CpPaBHUBATb OCHOBHBIE
3TaIlbl pa3BUTHS
CEJIEKIUU. H3naratp
yuenue H. 1. BaBuiosa
0 LHEHTpax
MIPOUCX 0K ICHHS
KYJIbTYPHBIX PacTEHUI;
paznuyaTh UEHTPHl Ha
KapTe Mupa, CBS3bIBAaTh
X MECTOIIOJIOKEHHE C
odaramu
BO3HHKHOBEHUS
JIPEBHENIIINX
[UBWJIN3AINN.
CpaBHUBaThH copra
KYJIbTYPHBIX PACTEHUH,
HIOPOJIbI JIOMAaIIHUX
KUBOTHBIX U UX JUKUX
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npeakoB.  OneHuBaTh
poiib  CeNeKIuH B
obecrnieueHuu
IPOJIOBOJIBCTBEHHON
0€30MacHOCTH
YeII0BEYECTBA,
PackpsiBathb
COJIep’)KaHuEe TEPMHUHOB
u TMOHSTHM:
UCKYCCTBEHHBIH OTOOD,
MacCOBBII otoop,
VHIUBHUIYaJbHBIHI
ot0op, AKCTEPHED,
OJIM3KOPOICTBEHHOE
CKpEIIMBAHHUE, YHCTas
JTVHHS, reTeposmuc,
HEPOJICTBEHHOE
CKpEIUBaHUE,
VCKYCCTBEHHBIN
MyTareHes,
MOJUTUTOUIBL.
CpaBHuBaTh bopMbI
UCKYCCTBCHHOTO
otbopa (MaccoBOoro u
WHIMBHIYAJIBHOTO),
BUIBI  THOPHWIHM3AIAH
(6ITM3KOPOICTBEHHOU |
OTJIAJICHHOM), CIOCOOBI
MOJTyYeHUS
MOJIUTUIOUIOB;




[Iepeuncnars u
XapaKTepu30BaTh
OCHOBHBIE METOJIbI U
JOCTUKEHUS
OMOWH)KCHEPHUH.
OO6cyxnarb
IKOJIOTHYECKUE u
ITHYECKUE ACTICKTBI
HEKOTOPBIX
UCCIIEI0BAHUI B
obractu
OMOTEXHOJIOTHH
(KJTOHMpPOBaHMSI,
UCKYCCTBEHHOT'O
OTLTOIOTBOPEHUS,
HaTPaBIEHHOTO
U3MCHCHUS TEHOMa W
CO3/aHHS TPAHCTCHHBIX
OpPTaHU3MOB)

8 PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

34

bu6mmoteka [IOK
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11 KJIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

DBOITIOIIMOHHAS
ounoJiorus

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

I[eﬂTeJIbHOCTb Yuyamuxcs

PackpriBath coJiep>KaHue
TEPMHHOB u MOHSTHIA:
3BOJIIOLIMS, TepeX0/IHBIE

dopMbI,  PUIOTCHETUYCCKUE
PAIBI, BUABI-OHIEMUKH, BUIbI-

PEIUKTHI, 3aKOH
3apOJIBIILIEBOTO CXO/CTBa,
OMOTreHeTHYECKHI 3aKOH,
TOMOJIOTHYHBIE u
AHAJIOTUYHBIC Oprassl,
pyIMMEHTApHBIE Oprassl,
aTaBU3MBI. IlepeunciAars

OCHOBHBIE JTalbl pa3BUTHUS
3BOJIIOLIMOHHON TEOPHH.
XapakTepHu3oBaTh
CBUJETEILCTBA IBOJIIOLIMHN:
NAJIEOHTOJIOTUYECKUE,
6uoreorpaduyeckue,
SMOPHOIOTUYECKHE,
CPaBHHUTEIbHOAHATOMUYECKHE,
MOJICKYJISIPHOOMOXUMHYECKHE.
[IpuBOoaUTH IIPUMEPHI
MIEPEXOIHBIX bopm
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OpraHU3MOB,
(buIOreHeTHUeCKUX PSIOB.
[TpuBoguts  HOpPMYIUPOBKHU
3aKOHOB OMOTE€HETHYECKOro U

3apOJBIILIEBOTO CXOJCTBa;
PackpsiBath coaepKaHue
TEpMHUHOB U MIOHATHUM:

CHCTEMAaTHKa, €CTECTBEHHBIN U
UCKYCCTBEHHBIH oToop.
XapakTepru3oBaTb OCHOBHBIE
3BOJIOLUOHHBIE uJeu,
KOHLIECTILINH u TEOPUH;
CpPaBHUBAThH B3IJIAJIbI HA BUIl U
spomonuio K. Jlunues, JK.b.
Jlamapka, 4. JapBuHa.
OuenuBath BKJaJ] JIuHHES B
pa3BUTHE  CHUCTEMaTUKU U

OOBSACHATH TIPUHITAIIBL;
OuHapHOI HOMEHKJIATypBHl.
XapakTepu30BaTh

ColepKaHWe U 3HAYCHHUE
SBOJIOLMOHHON  KOHIECIIUU
K. b. Jlamapka. OueHuBaTh
€CTECTBEHHO-HAy4YHbIE u
COLIMAIbHO-3KOHOMUYECKHE

MPEANOCHIIKA BO3HUKHOBEHUS
SBOJIOLMOHHON  Teopun Y.
HapBuHa. PackpsiBathb
COZEP)KAHUE  DBOJIIOLIMOHHOU
Teopuny. HapBuHa;




CPaBHUBATH HEOIPEICIEHHYIO
51 OMpPENCIEHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN
U HUCKYCCTBEHHBIH  OTOOD,
hopmbI O60pBOBI 3a
cymectBoBanue. OmnuChIBaTh
MOJOKEHUSI ~ CHUHTETUYECKOU
teopun sBosonuu (CTI) u
OOBSACHATh €€ 3HaYeHHE IS
Ouosoruu; PackpeiBathb
collep’)kaHue  TEPMHUHOB U
HNOHSTUNA:  MHUKPOAIBOIIOLUSA,
BUJ, KPUTEpUU BHUIA, apeall,
MOTYJISIIIHS, reHooH,
MyTalii, KOMOWHAIIUN TCHOB.
XapakTepu3oBaTh BHUJI  Kak
OCHOBHYIO CHUCTEMAaTUYECKYIO
eIMHUILY u LEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.
Boigensate  kputepun  BUAa
(Mopdonornyeckuid,
(hU3HOTOTHYECKUH,
OMOXHMUYECKHM,
TCHETUYCCKUM,
JKOJOTHYECKHUH,
reorpaduueckuii) "
NPUMEHATh  KPUTEpUU IS
OMMUCaHUsl KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJIALHNIO

KaK CTPYKTYpPHYIO E€IMHHILY




Buaa n OBOJJIIOIMH.
OmnuceiBaTh HOIIyJIAOUK0 110

OCHOBHBIM IIOKa3aTeNsIM:
COCTaB, CTPYKTYpa;
PackpeiBath coJlep)KaHue
TEpMHUHOB U MIOHATHUM:
KOMOWHATHUBHAs

U3MEHYHUBOCTb, MyTaluy,
MYTallMOHHBIN rporecc,
HONYJIALIHOHHBIE BOJIHBI,

apeiid  reHoB,  W3OJSIHS,
MUTrpanuu. XapakTepus3oBaTh
3JI€MEHTapHbIE bakTopbI
3BOJIIOLUU: MYTaLlMOHHBIN
npouecc, KOMOWHATUBHAS
U3MEHYHUBOCTb,
MOMYJISITUOHHBIE BOJIHBI,
opeiid  TeHOB,  M3OJIAIMSA,
MUTPALIHS. VYcranaBnuBaTh
NPUYHHHO-CIIEACTBEHHBIE
CBA3M MEXAY MEXaHHU3MOM H
pe3yNnbTaTOM JENCTBUSA
JBIDKYIITIX cuI
(anemeHTapHBIX  (HaKTOPOB)
SBOJIIOLUY; PackpsIBath
colepKaHUE TEPMHUHOB |
MTOHATHIA: €CTECTBEHHBIN
otoop, 6opnba 3a
cymiectBoBanue; OnKCHIBATH
MEXaHU3M JIeUCTBUSA




€CTECTBEHHOT'O otOopa.

XapakTepHu3oBaTh (bopmbI
€CTECTBEHHOTO orbopa
(MBMOKYIINH,
CTAOWITM3UPYIOIIHH,

JTU3PYNTUBHBIN) U CPaBHUBATh
ux MEXTY co0oii.
Xapakrepu3oBath OOprOy 3a
CYIIIECTBOBAaHHME U CPAaBHUBATH
eé BH/JIbI (MexxBUOBas,
BHYTpUBHUIOBas, ©Ooprba ¢C
HEOIaronpUsITHBIMU

(hakTOpaMu BHEIIHEH CpeIibl);
PackpebiBath coJiep>KaHue
TEpPMHUHOB U MTOHATHUM:
MPUCTIOCOOICHHOCTb,

TIOKPOBHTEIHCTBEHHAS "
npefocTeperaronas OKpacka,

MacKHpOBKa,
BU000pa30BaHUeE.

OnwuceIBaTh MEXaHU3M
BO3HUKHOBEHUS
MPUCTIOCOOICHUI y

OpTraHru3MOB. BreigaBinsate 110
I/I306pa)KeHI/I${M, Ha XHUBBIX U
(UKCUpOBaHHBIX Mpernaparax
PUMEPHI
MPUCTIOCOOTICHHOCTH
pacTeHuil U IKUBOTHBIX K
YCJIOBHUSIM CpeZbl  OOHMTaHUs,




JIOKa3bIBaTh ~ OTHOCHUTEJIBHYIO
1e51eco00pa3HOCTh
MPUCTIOCOOICHUH.
XapakTepHu30BaTh CIIOCOOBI U
MEXaHU3MbI
BU000pa30BaHUs; OMUCHIBATD
M  CpaBHHMBAaTh  OCHOBHBIC
(OpMBI  3KOJIOTHYECKOTO U

reorpaguuecKkoro
BUJ1000pa30BaHMS;
PackpriBaTh CoZIepIKaHHe
TEpPMHHOB u HOHSTH:

MaKpOd3BOMIONMS, (QUIOreHes,
OMOJIOTHYECKHI Tporpecc u

perpecc, apomopdo3,
WIMO0aanTalus, oOmas
JIeTeHepaIws, aJanTUBHAs

paauanus. XapakTepH30BaTh
(opMBbI 3BOTIONMH. BBIABIATH

apoMop(o3bI U
UIM0AJIaNTallui Y PacCTeHUN U
KHUBOTHBIX. CpaBHUBATh

OHOJOrMYecKkuii mporpecc u
OMOJIOTHYECKU I perpecc,
apoMopd03, HUINOATANTAIIUIO
u  Oo0Iyl  JereHeparmio.
BrisBnsaTh B3aMMOCBSI3U
MEXITY My TSIMH u
HATPaBICHUSMHU SBOJIOIHUH Y
pacTeHHii U KUBOTHBIX.




BosaukHOBeHUE 1
pa3BUTHE KU3HU
Ha 3eMiie

0.5
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PackpsiBath coaepKaHue

TEPMHUHOB u MOHSTHIA:
KpearroHu3M, abuorenes,
BUTAJIH3M, MaHCIepMus,
06101033, KOalepBaThl,
POOUOHTHI, CUMOUOTeHE3.
XapakTepus3oBaTh METO/IbI
U3Yy4EHUs HCTOPUYECKOIO
IPOLLIOTO 3emiu.
[Tepeuncnars OCHOBHBIE
JTarnbl XUMHYECKON u

OMOJIOTHYECKOH  SBOJIIOLIUU.
W3narats coJiepyKaHue
TUIIOTE3 u Teopuit
BO3HUKHOBEHHUS JKU3HH Ha
3emiie (kpeanmonusma,
CaMOIIPOU3BOJILHOTO

3apOKJeHUs]  (CIIOHTAHHOTO),
naHcnepmuu, runoressl PHK-
MHpA). OnwuceiBath
skcriepuMenTsl C. Munepa n
I'' KOpu 1o mnomnydeHuro
OpraHMYECKHUX BEIIECTB U3

HEOPTraHUYECKUX IIyTEM
a0HMOTCHHOTO CHHTE3A;
PackpsiBath coaepKaHue

TEPMUHOB M TOHATHUI: HOH,
9pa, mepuoj, apomMopdo3sl,
UIM0aIalTallH. 3HaTh
IIOCJIEIOBATEILHOCTh  HOHOB:
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KaTapxeu, apxeu, IpoTepo30u,
(danepo3oit; dp: apxemckas,
MPOTEPO30ICKasi,

Imajeo30McKas, Me3030McKasl,

KaHO30MCcKasl, MEPUOJIOB:
KEMOpHUICKHUI, OpAOBUKCKHUH,
CUJIYPUICKUH, JIEBOHCKU,
KAMEHHOYT OJIbHBIM,

IIEPMCKHI, TPUACOBBIH,
FOPCKUM, MEJIOBOM,
MaJeOreHOBbINA U HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.
Xapaktepus3oBaTb OCHOBHBIE
COOBITUS B pa3BUTHHI

OpPraHUYeCKOTO MHpa II0 3pam
U TEPHOJIaM TE€OJOTMYECKOU
HUCTOpPUH; JTaIlbl Pa3sBUTHUA
PACTUTCIIBHOTO W XUBOTHOTO
Mupa. BpigenuTe  rIaBHBIE
apomopho3bl  pacTeHud U

KHUBOTHBIX. CpaBHUBATh
MEXIY co0oif
IIpEICTABUTENIEH

CHCTEMaTHYECKIX TPy

OpTraHHU3MOB, BBIABJIIATE YCPThI
YCIIO)KHEHUSI "
MPUCTIOCOOTICHHOCTH K
YCIIOBUSIM XH3HU; PacKpriBaTh
collep’)kaHue  TEPMHUHOB U
MOHSITUI: CUCTEMAaTHKa,




HNCKYCCTBCHHAA u

€CTEeCTBEHHAs
knaccuukanus,  OMHapHAs
HOMEHKJIATYypa, MPUHIAT
UEPAPXUIHOCTH.
XapakTepu3oBaTh
COBPEMEHHYIO cUCcTEMY
OpPTraHU4ecKOro MUDA;
PackpsiBath coaepKaHue
TEPMHHOB "

HOHﬂTHﬁ:aHTpOHOHOFHH,

AHTPOIIOTEHE3, YeIoBEK
pa3zymubiii(Homo sapiens),
IPSIMOXOXKICHUE, BTOpast
CUTHAJIbHAS cucrema.
[Tepeuncnars 3aJa4n
AHTPOIIOJIOTHH, JTarbl

CTAHOBJICHUS W  Pa3BUTHSA
IIPEACTABICHUI 0
IIPOUCXOXKICHUM  YEJIOBEKa.
H3narate OCHOBHBIE
IIOJIOXKEHUS TEOPUHU 4.
HapBuHa, KPUTUYECKU
OLICHUBAaTh  HE  HAYy4HYIO
nHdopmanmio 0
MIPOUCXOXKIACHUN  YEJIOBEKa.
3HaTh CHUCTEMAaTHYECKOe
noysoxenue  Buga  Homo
sapiens, MEpPEYUCIATh  €ro
MOpP$OIOro-aHaTOMUYECKHE




NpU3HAKK ~ PA3HOTO  YPOBHS
(Tumn, Kimacc, oTpsAm W Ap.).
YcraHaBnuBarth YepThI
CXOJCTBa u pazianuui
YyelioBeKa M JKUBOTHBIX.
OOBsACHAT W OIICHWBATH
3HAUEHUE HAyYHBIX 3HAHHUHA O
MPOUCXOXKICHUN YeloBeKa
JUTSL TIOHUMAHHS MECTa U POJIH

YyeJloBeKa B IIPUPOJIE;
PackpeiBath coJiep>KaHue
TEPMHHOB u MOHSTHIA:
(hakTopsl aHTPOTIOTeHE3a,

IPYNIIOBOE  COTPYAHHUYECTBO,
peusb, opyauiiHas
NeSITeIbHOCTD, TTOTUMOP(HU3M.
XapakTepru3oBaTh JIBUXKYLIUE

CHJIBI (paxTopsr)
aHTPOIIOreHe3a:
OHMOJIOTHYECKHUE u

COLIMAJIbHBIE, CPaBHUBATh MX
MeXIy coboit; PackpbIBaTh
coJilep’kaHue  TEPMHUHOB U
MTOHSATHM: aBCTPAJIOIUTEK,
YEJIOBEK YMEJNbId, YEJIOBEK
NPAMOXOJISAIINN,

HeaHJepTalel, KpOMaHbOHELL,
HEOJIMTUYECKAsl  PEBOJIIOLIUSA,
epBOOBITHOE HCKYCCTBO.
XapakTepu3oBaTh "




CpaBHMBaTb MeEXay cOOOM
OCHOBHBIC CTaJHH 3BOJIOIHH
YeJOBEKa: XPOHOJIOTUYECKHUH
BO3pAacT, apean
pacmpocTpaHeHus, 00BEM
TOJIOBHOTO ~ MoO3ra,  o0pas
JKU3HU W Opyaus TpyZda;
PackpsiBath coaepKaHue
TCPMHUHOB U MOHSTHH: pachl,

pPacorcHes, conualn
JapBUHHU3M, pacusm,
MCTHUCA M. XapaKTepI/BOBaTB
n CpaBHUBATb
HpeHCTaBHTCHeﬁ

YCIOBCUYCCKUX pac,

PaCKpbLIBATH IMPUYUHBI n
MEXaHU3MBI pacorenesa,
NnepeuncCiiaATb MW HNPUBOIUTH
PUMEDPHI
MPUCTIOCOOTICHHOCTH
YeJIoBeKa K YCIOBHSIM CPEIbl,
PUMEDPHI

PUCTIOCOOUTENILHOTO
3HauEHUs PacoBbIX
IIPU3HAKOB. Jloxa3bIBaTh

enuHCTBO Buaa Homo sapiens,
HAay4YHYI0O HECOCTOSITEIbHOCTh
pacoBBIX TEOpUHU, uaen
COLIMAIIBHOTO JIapBUHU3MA U
pacusma,




3

Opranu3mMsl 1
OKpY’Karomias
cpena

bubmuorexa [JOK
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PackpsiBath coaepKaHue
TEPMHHOB u MOHATHMN:
JKOJIOTHS, IIOJIEBBIE
HaOJIOIEHUS, SKCIIEPUMEHTBI,
MOHHUTOPDHHI  OKpYKarolen
cpensl, MOJEIINPOBAHUE,
HKOJIOTUYECKOE

MupoBo33peHue. Ilepeunciars
3aJla4d DKOJIOTHUH, €€ pa3/ielibl

c JIpYTUMH HayKaMH.
XapakTepu3oBaTh METO/bI
JKOJIOTHUYECKHUX

uccienoBanuii;  PackpbiBaTh
collep’)kaHue  TEPMHUHOB U
MOHSATUH: cpena oOWTaHUS,

JKOJIOTUYECKHE (dakrTopsl,
OMOJIOTrNYECKHM ONTHMYM,
OTPaHUYHMBAIOIIN I

(muMuTHpyrOUWMil);  dakTop.
XapakTepus3oBaThb yCIOBHS
cpel OOUTaHHS OPraHU3MOB;

KJIaccu(pUIpPOBaTh u
XapaKTepu30BaTh
JKOJIOTHYECKHE (dakTopsI:

abmoTnueckue, OHOTHYECKHE
u AHTPOITOTEHHBIE.
OnwuceIBaTh JeiicTBrE
IKOJIOTHYECKUX (HaKTOpOB Ha
OpraHu3Mbl. XapaKTepU30BaTh
O0COOEHHOCTH  CTPOCHUS H
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KHU3HCACATCIIbHOCTH paCTeHI/Iﬁ
N JKHBOTHBIX PpPa3HbIX CpEa

oOuTaHus; PackpriBath
collep’kaHue  TEPMHUHOB U
MOHSITUM: abuoTHYECKHe

¢dakTopsl,  (oTonmepuoaU3M,

Ouosornyeckue PHUTMBI.
AHanu3upoBarb JIEHCTBHE
CBETA, TeMIepaTypsbl,

BJIAKHOCTH Ha OPraHu3Mbl U

MPUBOJIUTH MIPUMEPBI
MPUCTIOCOOTICHHOCTH
OpPTaHU3MOB. [TpoBoaUTH

OHoJIorTHYecKre HaOIIOIEHUS
U 0pOpMIISITH  Pe3yJbTATHI
POBEIEHHBIX  HAOJOICHUN;

PackpsiBath cozepKaHue
TEPMHUHOB 51 MTOHATHUM:
OuoTHUECKHE dbaxTopsl,
XUIIHUYECTBO,  Iapa3sUTHU3M,
KOHKYpEHIU, MYTYallu3M,
cuMOuo3, KOMMEHCAIIN3M,
HaXJICOHUYECTBO,

KBapTUPAHCTBO, aMEHCAIIU3M,
HEUTPaIU3M.
XapakTepu3oBaTh
Oouotnueckue  (akTopel U
BU/JIBI B3aMOOTHOUIEHHUM
MEXIY OpraHu3Mamy;
IPUBOJIUTH IIPUMEpBI




B3aMHOU

MPHUCITIOCOOJICHHOCTH
OpPTaHW3MOB. CpaBHUBATh
MEXITY co0oi BUJIBI
OHMOTHYECKUX

B3aUMOJICCTBUN OPraHU3MOB;

PackpsiBath coaepKaHue
TEpPMHUHOB U MIOHATHUM:
HOMYJISLIAS, YUCJICHHOCTb,
IJIOTHOCTb, POKIAEMOCTb,
CMEPTHOCTb, IIPUPOCT,
MUrpanus, JUHAMMKA
YHUCJIEHHOCTH HOIYJISILIUH.

XapaKTepmoBaTL OCHOBHBIC
IMMOKa3aTcjin U 3KOJOIMYCCKYIO

CooOmecTBa u
JKOJIOTUYECKUE
CUCTEMBI

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

CTPYKTYpY HOMYJISLUY;
OIHCHIBATh MEXaHU3MBbI
perynsuuu YHUCIIEHHOCTH
HOITYJISILIAH.

PackpsiBath coaepKaHue
TEPMHUHOB 51 MTOHATHUM:
OHOILIEHO3, YKOCHCTEMA,
OHOTeO1IEH03, BU/JIBI-

JOMHUHAHTBI,  3KOJIOTHYeCcKas
HUIIIA. XapakTepus3oBathb
OuoreHo3 (cooOIecTBo), ero
BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TpPOUUYECKYIO CTPYKTYpHI.
OOBACHATD poib
KOMIIOHEHTOB OHOIlEHO3a B



https://m.edsoo.ru/7f41cc74

MOJIICPKAHUU €T0 CTPYKTYPHI
u CYIIECTBOBAHUS Ha
ONpEACIEHHON  TEPPUTOPHH.
OOBSICHATE  OHMOJOIMYECKHUI
CMBICJI IPYCHOCTH U JINCTOBOM
MO3aUKH. CpaBHuBaTh
KOMIIOHEHTHI OHMOLIEHO30B, HMX
BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TpO(PUYECKYIO CTPYKTYpHI,
CBS3M MEXJIy OpraHU3MaMu;

PackpriBaTh CoZIepIKaHHe
TEpPMHHOB u HOHSTH:
9KOCUCTEMA, OMOTeoIeHo3,
HPOIYIEHThI,  KOHCYMEHTHI,
peAyLEHTHI, Tpodudeckue
YPOBHHM, TIMIIEBas LEMb U
CeTb, 9KOJIOTHYECKHE
UPAMU/IBI, 6uomacca,
IPOAYKIIUS, CYKLECCHSL.

XapakTepu3oBaTb  CBOMCTBA
9KOCHUCTEeMBbI (€€ CIOCOOHOCTh

K JUINTEIBHOMY
CaMOIIO/IEP>KaHHUIO,

OTHOCUTEIIBHO 3aMKHYTBIN
KpyroBOpOT BEIIECTB,
He00XO0INMOCTh IOTOKA
JHEPTUN). CpaBHuBaTh

l'IaCT6I/IIJ_IHLIC u JCTPUTHBLIC
MNUIICBLIC LCIIN, TpO(I)I/I‘{CCKI/IC
YPOBHU OKOCHUCTCMBI.




Pa3znnuate IMUPaMHUIBI
MPOAYKIUH, MUPAMUIBI
YUCICHHOCTH W  MHUPaMUJbI
ouomaccel. CoCTaBIIATh LIEIH
U ceTu nutaHud. [lepeuncnate

CBOICTBa 3KOCUCTEM:
YCTOWUYHBOCTb,

CaMOpETYJISILIHS, pa3BUTHE
(cykneccus). OrnuceiBaTh
MEXaHU3M MoAIepKaAHUS

paBHOBECHS B DJKOCHCTEMax.
XapakTepus3oBaTh CYKIIECCHH,
BBISBJISITH IIPUYUHBI U 00ILIKE
3aKOHOMEPHOCTH CMEHBI
JKOCHUCTEM; PackpsiBath
CoJlep’)KaHWe  TEPMHUHOB U
TTOHSITHM: BOJIHBIE
DKOCHUCTEMBI, OHOTreOICHO3EI,
(DUTOMIIAHKTOH, 300IJIAHKTOH,
o6enroc, rymyc. IIpuBoauTh
MPUMEPHI MIPUPOJIHBIX
SKOCHUCTEM CBOEW MECTHOCTH.
CpaBHHMBaTh  Ha3eMHBIE H

BOJHBIC 9KOCHUCTEMBI;
OpTaHU3MBI, obpasyromue
pasHbie TpopUUecKue ypoBHHU;
PackpriBath co/iepKaHue
TEPMHHOB u TIOHSITHIA:

AHTPOIIOTCHHAsA  3KOCHUCTCMaA,
arpoO3KoCUCTEMA,




ypOo3KocucTema,

O6uopazHooOpasue.
XapakTepu3oBaTh
arpodKOCUCTEMBI u
yPOOIKOCHUCTEMBI,
0COOEHHOCTH ux

cymecrBoBanus. IIpuBoauts
IMPUMCPLBL AHTPOIIOTCHHBIX
9KOCHUCTEM CBOCH MECTHOCTH,
OIIMChIBATh ux BPII[OBOfI

COCTaB U CTPYKTYDY.
CpaBHMBaTh cocTaB u
CTPYKTYpPY PUPOTHBIX

9KOCHCTEM M arpO3KOCHUCTEM,
arpodKOCHUCTEM u
ypbo3kocuctem; PackpwiBath
ColepKaHWE TEPMHUHOB H
NMOHATUH: Ounocdepa, KUBOE
BEIIIECTBO, JTMHAMUYECKOe
paBHOBECHE. OrneHuBath
Bknag B. U. Bepnaxackoro B
co3aHue yueHus o ouocdepe.
XapakTepru3oBaTh COCTaB
6uocoepsl, QYHKIMH >KUBOTO
BellecTBa ouochepsl u
ONpPENENATh (Ha KapTe)
objmactTh ero HamOOIBIIETro
pacnpoctpanenus. [IpuBoauts
PUMEDPHI MIPOSIBIICHUS
(YHKIIUH KWBOTO BEIIECTBA




ouochepsl,
OMOTeOXMMHUYECKOM
JeSITeIbHOCTH YeJI0BeKa.
[lepeuncnath  0COOEHHOCTH
ouocdeppl Kak riI00aabHOMN

3KOCHCTEMEI 3emnu;
PackpsiBath coaepKaHue
TEpPMHUHOB U MIOHATHUM:
LEJIOCTHOCTh ouocdepsl,
KpyroBOpOT BELIECTB,
OMOr€OXMMHUYECKUE  IMKJIBI
JJIEMEHTOB, 30HAJIBHOCTh
ouocdepsl, OMOMBI.
OnwuceiBathb KpyroBOpOT

BEILIECTB, OMOIr€OXUMHUYECKUE
IIUKIIBI a30Ta W yIjepoaa B
ouocdepe. OOBACHATH
NPUYHHY 30HATBHOCTH
ouoctepsl. Ilepeuncnarte u
XapaKkTepu30BaTh  OCHOBHbBIE

O1OMBI CyLIn 3emuu;
PackpsiBath cozepKaHue
TEPMHUHOB 51 MTOHATHUM:

AHTPOIIOTCHHBIC  M3MCHCHUA,

3KOJIOTHYECKUI KpU3HC,
rJ100anbHbIe POOGIJIEMBI.
XapakTepu30BaTh

ounochepHyl0 poiib YeloBeKa.
[TpuBoauth IpUMEpPHI

AHTPOIIOTCHHBIX W3MEHEHHUI B




ouocdepe. OneHuBaTh
MTOCJICACTBHS 3arpsi3HCHUS
BO3AYIIHOW, BOJHON Cpeibl,
M3MCHCHUS KJIMMaTa,
COKpAIICHHS
Oropa3zHooOpasus.
DopMynMpoBaTh
COOCTBEHHYIO TMO3UIUIO  TIO
OTHOIICHUIO K TJIOOAJIEHBIM U
pPETHOHATBHBIM
9KOJIOTUYECKHM  TIpolsiemam,
apryMEeHTHUPOBATh CBOIO TOUKY
3penns. HasplBaTh TPUYMHBI
MOSIBJICHUST TIPUPOI00XPAHHOM
JTUKH, PACKPHIBATh 3HAYCHHE
nporpecca sl TPEO0JICHHS

JKOJIOTHYECKOT O KpHU3HCA;
PackpsiBath coaepKaHue
TEPMHUHOB u MIOHATHMN:
panyoHaNIbHOE
IIPUPOJOIIOIB30BAHMUE,
YCTOWYUBOE pasBurtue,
KODBOJIIOLIHSA.
XapakTepru3oBaTh
panMoOHAIBHOE

WCTIOJIb30BAHNUE  TIPUPOJIHBIX
pecypcoB; OCHOBHBIE
HOJIOKEHUS KOHIICTILIUT
YCTOMYUBOTO PA3BUTHUSI.

PeszepBHOE Bpems

but6mmoreka [IOK
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. buonorus. bazoBeiii ypoBenb. 10 k1. Pabovas TeTpans 1uist yqammxcs
obmieoOpazoBarenbHbIX yupexacauii/ T.A. Kosznosa, .H. Ilonomapesa.- M.: Benrana-I'pad,
2013.

2. buonorus. ba3oseiii ypoBens. 11 k1. PaGouas TeTpap U1l ydammxcst
obmeobpazoBatenbHbIx yupexaenuit/ T.A. Koznosa, .H. I[Tonomapesa.- M.: Benrana-I'pad,
2013.

3. A.A.Kamenckuii, E.A. Kpukcynos, B.B.[laceunuk buonorus, O6mas 6uonorus 10-11 —
Mockaa: Jlpoda, 2010,

4. B.B.3axapos, C.I''MamonToB, H.U.Conun. O6mias 6uonorus 10-11 knaccsl.- M.: Ipoda,
2006.

5. B.W. CuBorna3zos, 1.b.Aradonosa, E.T.3axaposa. O6mas 6uomnorus 10-11. - M.: [lpoda,
2007 buonorus

6. buonorus. CipaBo4HUK ISl CTapIIEKIACCHUKOB U MOCTYymatomux B By3bl. — M.: ACT-mpecc,
2006.

7. YueOnuku denepanbHOro nepeyHsi, B KOTOPhIX peanu3yeTcs JaHHas NporpaMma:

buonorus. 10 knacc (aBt. [Tonomapesa 1U.H., Kopuunosoit O.A., JlommiunoiT.E.),
buomnorus. 11 knacc (aBt. [Tonomapesa U.H., Kopuunosa O.A., Jlonmnuna T.E.).
WNurtepuer-pecypest: http:// www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopxka
UHTEpPHET-MaTepHaJIOB il yuuTeaed OMOIOTHHU O pa3HbIM OMOJIOIMYECKUM JUCIUIIIMHAM.
http://school-collection.edu.ru Eaunas komneknus nupoBbix 00pa3oBaTesIbHBIX PECYPCOB.
www.bio.1september.ru; www.bio.nature.ru; www.edios.ru; www.km.ru/educftion;
http://chemistry48.ru

Mynetumeauitasie nocodus: 1. 1C: mkona. buonorus, 10 knacc. O6pa3oBarenbHbIN KOMIUIEKC
st yaeonuka noa.pen. M.H. [Tonomapesoii «buonorus» 10 knacc; uznarensctso «BeHrana-
I'pad».

2. 1C: mxona. buonorus, 11 kmacc. ObpazoBaTenbHbIN KOMILIEKC it yueOHuKa noa.pen. M.H.
[Tonomapesoii «buonorus» 11 knacc; uzgarenscrBo «Benrana-I'pad».

3. Otkpsitas buonorus 2.6. — U3natenscto «HoBeli qucky», 2005. 1C: Peneturop. buonorus. —
3A0 «1 C»,

4.1998-2002 rr. ABTopsl — K.0.H. A.I'. Imutpuesa, k.0.H. H.A. Ps6unkoBa OTkpbITast
buonorns 2.5 — 000

5. «@usukon», 2003 r. Astop — /I.11. Mamonros / Ilox pen. k.0.H. A.B. MaTanuna.
Bupryanbnas mxkosa

6. Kupunna u Medoaus. Menuareka o 6uonoruu. — «Kuput u Medoanit», 1999-2003 rr.
Astopsl — akagemuk PHAU B.b. 3axapos, a.m.H. T.B. BanoBa, k.6.H. A.B. Martanus, k.6.H.
N.10. baknymmnckas, T.B.Anpumosa.

METOAUYECKHUE MATEPHAJIBI IVIAA YYUTEJIA

1. ®EJAEPAJIbBHAS PABOYAS ITPOTPAMMA CPEAHEI'O OBIIEI'O OBPA3OBAHUA
BUOJIOI' M (6a30Bbriit ypoBenb) (st 10—11 kiaccoB oOpazoBaTenbHBIX Opranuzanuii) Mocksa
—2023
2. Meronuueckoe rmocobue k yueOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. I[Taceunuka
«buonorus. O6mas 6uonorus. 10—11 knaccer. bazoserit yposerb» OO0 «JIPODA», MockBa
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3. CuBornazos B.I., Cyxosa T.C., Koznosa T.A.O6mas 6uonorus. 10 kimacc: mocodue st
yuutens. — M.: Alipuc-nipecc, 2004.
4. Cusornazos B.U., Cyxosa T.C., Koznosa T.A. OGmas 6uonorus. 11 kmace: mocoOue st
yuutens. — M.: Alipuc-nipecc, 2004. Copokuna JI.B.
5. Ucrounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-klass-
metodicheskoe-posobie/
6. Kosznosa T. A., Kyumenko B.C. buonorus B Tabnunax 6-11 knacesl. CripaBoyHoe nocooue. -
M.: Jipoda, 2002; 4. I[Tumenos A.B., [Ilumenosa 1.H. buonorus. Jlugakruaeckue MmaTepuaibl K
pazneny «O6mas ouonorus». - M.: «M3garenscteo HIIDHAC», 2004;
7. Peopora JI. B., [IpoxopoBa E.B. AktuBHbIe (hOpMBI 1 METOABI 00YUEHUS OMOJIOTHH.- M.
[Ipocsemenue, 1997;
8. JIaGopatopHslii mpaktukym. brosorus 6-11 kinacc (yue6HOe 3JIeKTpOHHOE U3JaHHeE).
9.«Emunas xoymmeknus [udposerx O6pazoBarensHbix PecypcoBy (Ha00p UpPOBBIX PECYPCOB K
yueonukam siuaun B.B. ITaceununka) (http://school-collection.edu.ru/).
10.www.bio.1september.ru— razera «buonorus» -npunoxenue K «1 ceHTIOps».
11. http://bio.1september.ru/urok/ -Matepuaisi k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3/1aH caiT, ObUTH OIyOJIMKOBaHKI B razete "buonorus".
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Enunas xomnexuus LIOP. TIpenmernas koyutekuus «buonorusi» http://school-
collection.edu.ru/collection
2.01kpoIThIN KOJUTEK: bruomorus http://college.ru/biology
3. B momours yuurento 6uonoruu: odpazoBarenbHbiii cant MECOH
HI'ITY http:/[fns.nspu.ru/resurs/nat
4. BuemkonbHas skosorust. [Iporpamma «l1IkonbpHast 3KomOrHIecKast
uHHIMaTuBay http://www.eco.nw.ru
5. Best Guonorusi: Hay4HO-00pa3oBatenbHbIi moptan http://www.shio.info
6. l'ocynapctBennsiii JlappuroBckuii my3seit http://www.darwin.museum.ru
7.)KuBble cylecTBa: JIIEKTPOHHAS HILTFOCTPUpOBaHHas SHIUKIoneust http://www.livt.net
8.3eeHblil IUTI03: MyTeBOIUTENb 0 IKOJIOTH4YecKuM pecypcam http://zelenyshluz.narod.ru
9. 300K1y0: MErasHIUKIONEIUS 0 XKUBOTHBIX http://www.zooclub.ru
10.300n0ruyeckuit my3eii B Cankt-IlerepOypre http://www.zin.ru/museum
11. KoHulenuunu coBpeMEeHHOT0 €CTeCTBO3HAHMS: bronornyeckas KapTiHa MUpa:  AJIEKTPOHHBIN
yueOnuk http://nrc.edu.ru/est
12. JTabopaTopus 6otanuku CaHkT-IleTepOyprckoro ropoackoro JBopiia TBOpPYECTBA
foubIx http://www.youngbotany.spb.ru
13. Jlaypeatsl HOOEIEBCKO# peMun 1o pu3uonioruu U Meauuae http://n-t.ru/nl/mf
14 MeauuuHcKas sHIUKIONEAnsS. AHaToMuueckuii atiac http://med.claw.ru
15. Mup XKMBOTHBIX: 3JIEKTPOHHBIE Bepcuu KHUT http://animal.geoman.ru
16.0nopHO-ABHUraTEIbHAS CUCTEMA YEIIOBEKA!
oOpazoBarenpHbIi cait http://www.skeletos.zharko.ru
17. Taneonronornyeckuii myszeir PAH http://www.paleo.ru/museum
18..ITonynsipras sunukinoneaus «Pmopa u gaynay http://www.biodat.ru/db/fen/anim.htm
19.1Tpupona Ky3bacca. Marepuainst mi1s1 yautenst ouonorun http://prirodakem.narod.ru
20.ITpo6nemsr 3BosroIMH http://www.macroevolution.narod.ru
21.IIpoext Ecocom: Bcé 00 sxomorum http://www.ecocommunity.ru
22 Ilpoekt Herba: 6oTanudeckuii cepBep MockoBckoro yHuBepcutera http://www.herba.msu.ru
23.IIpoekt Forest.ru: Bce o pocuiickux aecax http://www.forest.ru
24 IlpoekT «/lerckuit Dxo—Mupopm» http://www.ecodeti.ru
25 .ITtuuer Cpenneit Cubupu http://birds.krasu.ru
26. Pactenust: anexTpoHHble Bepcuu kuur http://plant.geoman.ru
27. Penxue v ncue3aromye )XHBOTHBIE Poccuu u 3apybexns http://www.nature.ok.ru



https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-klass-metodicheskoe-posobie/
https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-klass-metodicheskoe-posobie/
http://school-collection.edu.ru/

28.Cankr-IlerepOyprckast 00IIeCTBEHHAs OPTaHU3aIUS COACHCTBHS SKOJIOTHIECKOMY
obpasosanuio http://www.aseko.ru
29. CoxpaHsieM U M3y4aeM BOJIOEMBI: 3Kosoruueckuii mpoekt http://edu.greensail.ru
30. Teopus 3BOTIONNK KaK OHA €CTh: MAaTEPHAJIBI TIO TEOPHH OMOIOTHIECKOM
sposronuu http://evolution.powernet.ru
31.TpaBsiHuCTBIE pacTeHHs MOCKOBCKOM 00JIaCTH: OHJIAMH-
crnpaBounuk http://www.lesis.ru/herbbook
32.Y4ebHo-BoCTIUTATEIbHBIN OHOIOrnYecKuid KoMruiekcCeBepHOTO y4eOHOTO OKpyra T.
Mockssr http://biom.narod.ru
33.DeaepanbHbIi ASTCKUN IKOJIOT0-OMOI0THYECKHM IEHTphttp://Wwww.ecobiocentre.ru
34.Yapn3 [lapsun: ouorpadus u kauruhttp://charles-darwin.narod.ru
35.11eHTp oXpaHbl AUKOW MPUPOJIBL: MyOIUKaLKUU 1o SKonoruuhttp://www.biodiversity.ru
36.1lentp sKromorudeckoro odopasosanuss MI'JIJI(FO) Thttp://moseco.narod.ru
37.0konorudeckoe oOpa3zoBaHue JeTei U u3ydeHue npupoasl Poccun.
38.0koorudeckuii HeHTp «IKocUucTeMarhttp:// www.ecosystema.ru
39.27eKTpOoHHBINH yueOHHK 10 Ononoruuhttp://www.ebio.ru
40.buomenuuMHCKas oJMMITHaaa mKoiapHUKOBhttp://www.svb-ffm.narod.ru
41.Bcepoccuiickas OJIMMITHAAA MIKOJIBHUKOB 110 6montoruu http://bio.rusolymp.ru
42 .Bcepoccuiickas 0JIMMITHA/A MKOJIBHUKOB 110 3KoJioruuhttp://eco.rusolymp.ru
43.JlucTaHIMOHHAS 9KOJIOr0-0MOJ0THYeCcKasi BAKTOPUHA —TEJIeKOMMYHUKAIIMOHHBIN
obpasoBatenbHbIN poekT http://www.edu.yar.ru/russian/projects/predmets/biology
44 JIucTaHIIMOHHBIE YBPUCTHYECKUE OJIMMITHA B! 110 Orosoruu http://www.eidos.ru/olymp/bio
45./lucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITUAIBI 110
skostoruu http://www.eidos.ru/olymp/ecology
46.001epocCUiiCKuit KOHKYPC TIPOEKTOB «3amoBeAHBIE OCTPOBA
Poccuny http://www.zapovedostrova.ru



