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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJICICHNUS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUSA Y4eOHOTO TMpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IeJIeil, colepKaHusi, pe3yibTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanu, a TakyKe MOJI0KEHUS O CIeIUPUKE
Ouonoruu, €€ 3HAYEHWHW B T[O3HAHUM IKUBOM TMPUPOJBI U OOecrneyeHUun
CYIIIECTBOBAHMSI YeJIOBeYeCKOro obimiecTBa. COTjlacCHO Ha3BaHHBIM TOJIOKEHHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1a€t NpeaCcTaBICHHUE O LeNx, 00 00IIel cTpateruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU Y4eOHOTO MpeMeTa
«buonorusy, onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO MOCIEN0BAaTEIbHOCTh
M3Yy4YeHUs] yUEOHOr0o MaTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsA3€H, JIOTMKH 0Opa30BaTEbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THHU TaKKe YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dbopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHLHOM
JEATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOCHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpOBEHB) peain30BaH
OPUHIUI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, IPEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYKAIOUIeH MPUPOIHOU cpene.
[TosTOMy Hapsay ¢ U3y4yeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOU KU3HU JJI PEIICHUS] IPUKJIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeI0BEKa, MEJIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MTPUPOIHON Cpede, aHaIU3a BIMSHUSA XO3IMCTBEHHOM
JEATEIIbHOCTH Y€JI0OBEKA Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHHMaHHWS K TPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHMS]



OJIHOM M3 aKTyalbHBIX 3a7a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanojaraer GopMupoBaHue y oOydarouuxcsi ClOCOOHOCTU aJanTUPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTABICHUNA O
HAy4YHOM KapTUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUSL O KUBOHM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW TIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  o0pa3oBaHMs, COLMAIM3ALUA
oOyuaronuxcs. M3ydyenue 6uosornn odecrneynBaeT yciaoBus s GOpMUPOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MIPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MIPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMUU U
reorpadpuu. Ha3zBaHHbIE MOJOXKEHUS O MPEJHA3ZHAUYECHUU Y4eOHOTOo NperMeTa
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OuoIoTHN.

Ot60p coxaepkanus yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOMTh 3HAHUS W yYMEHHUS, 3HAYUMBIC s
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEJICHHE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TNpPaKTUUYECKOW AesitenbHOCTH. Oco00e MECTO B ATON cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l (POpMUPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'yYMaHH3AIluU
OMOJIOrHYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepualia B IpOrpamMme IO
OMOJIOTUM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIUU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTrooOpasve OpraHU4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yuyeObHoOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
WCITOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JICHUCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMBbl 3HAaHUM O OMOJOTHMUYECKHUX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABIIIaX, CIy)KAIIUX OCHOBOU
U1t POPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OOYYAIOIMMUXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJOB K HM3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIHMOHAJIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OTIBITA, MTOTYYEHHBIX TIPU U3YUCHUHU
OMOJIOTHH;

dbopmupoBaHHe Yy OOyYAOIMIMXCSA YMEHHH WJUTFOCTPUPOBATh 3HAUYCHHEC
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JESITCIIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTHH M arpoOMOTEXHOIOTHI;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM KM3HU IS
OLICHKU MOCJIECTBUM CBOEH JIEATEIRHOCTH IO OTHOLIECHHIO K OKPYIKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero oOrmero oobpazoBanus yueOHbIN npenMer «buomorusy,
M3yJaeMbIii Ha 0230BOM ypOBHE, SBIIICTCS 0053aTeIbHBIM YU4EOHBIM MPEIMETOM.

J{nst u3yueHust OMoJIOruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 yaca
(1 yac B HEenEMIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Posnb 6uonorun B hopMupoBaHUM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUM IPUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHNE,
u3MepeHue, Kkiaaccuukanus, MOJETUpPOBAaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ononoruu. OTinane
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYeCKu ), OMoCc(epHBIA.

JlemoHncTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHUHEpaAJIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOro OajaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOICTBa OenkoB. buonornueckue
byHKIUN OEIKOB.



depMeHTbI — OMoJoTHUYecKHe KaTaiu3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoasl: MOHOCaxapuibl (TJII0K03a, prb03a U Je30KCUpu003a), Tucaxapuisl
(caxaposa, JlakTo3a) MW ToOJMcCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue GpyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenne u pyHKIIHIH.

[{utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka xak nenoctHas sxuBast cucrema. O0mye Npu3Haky KIETOK: 3aMKHYTast
Hapy>kHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cucrema
CUHTE3a OeJka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIHLHOM, >XUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. L{uTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHIApUM u TacTua. Bunmbl mnactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKA OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHblil neHTp KiaeTku. CTpoeHue sjpa: sjuepHas 000youKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxiun, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«Pacnpenenenne XMMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckas Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BOb», «bruocunTes 0enka», « CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenue pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopuas pabota Ne 2. «lM3ydyeHue CTpoeHUS KIETOK pPACTCHHUIA,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJISIIUSA (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI €JIMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Turnbl oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BEIleCTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl ¢GoTocuHTe3a. Peakiuu
dborocunTe3a. DPheKkTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAHUE PHEPTUHU B KJIETKE. DTarbl YHEPreTHUECKOro 0OMeHa. [ ukous.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknmm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil uHpopmanuu B KiIETKe. | eHETWYECKUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Posib pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMUSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduimura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel mutanus, «Meradommusmy, «MUTOXOHAPUSY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumiouHeIi W TatvIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

[enenne knetkn — muto3. Ctamguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecrnonoro
pPa3MHOXXEHUS: JIeJICHWE HaJBOE, IIOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHMU3MOB, €r0 3HAYEHUE JIJIs1 CEJIEKIINU.

[TooBoE pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cranuu wmeiio3a. Ilporecchl, mpoucxomsiue Ha CTaausix Meno3sa.
[ToBenenne xpomocoM B MeHno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHE MEHUO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKH U SMYHUKUA. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OcoOEHHOCTH CTPOCHHUSI SMIIEKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOTIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kiIeTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe n HenpsMoe pa3BuTHE», «'ameToreHes y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIeKIeTKka MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAs MOJENb-alIuIinKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBEI.

JlaGopaTopHblie M NpaKTHYeCKUE padoThI:

JlabopaTtopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHue CTPOCHHSI TMOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mictopus pa3Butus reHeTUKU. Posb uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
HUATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBIEHHBIE . MeHaenem.
MonorubpuHoe ckpenBaHiue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ 'nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIeOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPHUIAHOTO  CKpEIIUBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacienoBanue npu3HakoB. Padora T. Moprana no cuemnjieHHOMY
HaCJIeIOBAaHUIO TeHOB. HapyIieHue clenieHns reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI N3MEHUMBOCTU: HEHACIIEACTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHasi u3BMEeHUMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpu4rHBI MyTaluii. MyTareHHbie (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleAcTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uemoBeka. OCHOBHBIE METOIbI T€HETHUKU
4eJI0OBEKa: FeHeaIOTnYeCKuil, OJTM3HEOBBIN, IUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKHM. CoBpemMeHHOE OIIPENIECIICHNE IE€HOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTauuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
ooJsie3Hel. MeauKko-reHeTUYeCKoe KOHCYJIbTHpPOBaHME. 3HAUEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCcTpanum:

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

Tabnuib! u cxembl: « MOHOTHUOPUAHOE CKPEIIUBAHUE U €T0 LIUTOT €HETHYECKas
OCHOBa», «3aKOH PACIIEIJIEHUS U €70 HIUTOT€HETUYECKAsI OCHOBAY, «3aKOH YHCTOTHI
rameT», «/urnbpuanoe ckpemuBanney, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHus®», «Menosy», «BzanmMoaencTBue aielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M YeJOBEKa», «[ eHeTnka moisa», «3aKOHOMEPHOCTH
HACJIEJOBAaHUsI, CLEIUICHHOTO € MoJoM», «KapuoTumel yenoBeka W KMBOTHBIX),
«Buapl m3meHunBoCTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aMIIUKaIU «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumnay» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKU Tena), repbapuil «['opox moceBHOM.



JlaGopaTopHble  MpaKTHYECKHEe PadOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlaboparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHUE UM aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKACHUE CEIEKUUU U JIOMECTHUKALUS.
VYyenne H. 1. BaBuinoBa o ieHTpax IpoUCX0XI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacTeHuii. LIeHTpbI MPOMCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bBiM3KopoacTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yucras nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIUIUIOUIOB. [JOCTHKEHNS CENIEKIIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

bHoTexHOJIOTHA Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHH.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Dkoyioruuyeckue M dtuyeckue  npobnemsl. MO - reHeruyecku
MO (PULIHPOBAHHBIE OPTAHU3MBI.
JemoncTpauuu:

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

Tabmuubl u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHmity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnonaus», «OOBEKTHI OuOTEeXHOJNOTHUW», «KieTouHnble KyabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJ0B U KOPHEIIIO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOJIBI M JOCTHXKCHHUSA CEJIEKIMA PACTCHUU H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOpUHU. ODBOIIOLMOHHAS
Teopusl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOIHbIE (POPMBI.
buoreorpaduueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUJIBI SBOJNIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMPENENEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHM3MOB KakK pe3yibTaT ABOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHU3MOB. ApoMop(dO3bl ¥ UIHOA AT TALIVH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (usIeTUYECKas, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxieHne OT HeCHelUaIu3UPOBAHHBIX MpeakoB. [Iporpeccupytoias
crieluanu3anys. AIanTuBHas paadalus.

JleMoHCTpaum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.



Tabnuibl u cxembl: «Pa3BuTHe OpraHuyecKoro Mupa Ha 3emie», «3apoAbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoananrtamum», «OOmas IereHepaus»,
«/IBmKymue cunbl 3BofoIMn», «Kapra-cxema wapuipyrta mytemecTBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHBIMUA THUIIAMH OKPACKH,
HaOOp TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoiuleKuus «PopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
MuKkpornpenapar «Jlpozoduia» (Hopma, MyTauu GOpMbI KPbLIILEB U OKPACKHU TENA).

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHUECKOMY
KPUTEPUIO».

JlabopaTtophas padota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIrOIMK. HadanpHbIe 3Talbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. llameosoiickas spa u €€ mepuoaAbl: KEeMOPHUHCKHUIA,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIUMaTa M reoJIOTMYeCKUX MporeccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
*UBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYI KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOrO0 MHpa KaK OTpaxkeHHe 3BoJIOIUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIOJOTHS KaK HayKa. PazBuTue mnpeacraBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3IuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTophl) aHTporiorenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U ecTecTBeHHbIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KU3HU, M3TOTOBJIEHUE OpPYAUI
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymeneli, YenoBek mnpsamMoxomdamnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoiku uCKOIMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00J1acTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHcKkas).  YUepTel  MpUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmupel 1 cxembl: «BosnukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuTHE
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPA»,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKUX  HAXOJOK MPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUSI KAMEHHBIX OpYJIud TEepBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUecKass Talnuma, KoJulekiusa «Dopmbl
COXPaHHOCTH UCKOTAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



DKoJIoTus KaK Hayka. 3aJlauM ¥ pa3zesibl 3KOJO0ruu. MeTo bl 3KOJI0TH4eCKUX
UCCIIEJOBaHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [OYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abuoTuueckue, OMOTUYECKHME U aHTpONOreHHble. JlelcTBHE HKOJIOTMUYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buoTtnueckue ¢akropsl. Busibl 6M0THYECKUX B3aUMOJCHCTBHUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OHMOTHMYECKHMX B3aUMOJEUCTBHI i1 CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKH nomyisuud. OCHOBHBIE IOKa3aTean
NOMYJISILUNA: YHCIECHHOCTD, INIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuka 4uCI€HHOCTH MOMYJISLUA U €€ Perysus.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emiamn», «Cpenbl oOUTaHUA
opraHuzMoBy», «®Potonepuoauzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PACTEHUIN».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBA,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoreHo3se.

DOkojyoruueckne cuctembl (dkocucteMbl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTrUU B IKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH S3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelu SKOCHUCTEMBI: OMoMacca, MPOAYKLIHA. DKOJIOTMYECKUE NHUPaAMUJIbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
caMmoperymsinuus, pazButue. CyKieccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE ~ JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpasue kak @akrtop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omochepe. I'panurier, coctaB u CTpyKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepbl Kak
rJ100aIbHONM JKOCHCTEMBI. JlMHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe MPUPOJIBI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOIHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
PUPOJIBI.

JdeMoHCcTpanuu:

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

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoieHo3», «lIpumepHbie
aHTPOTOTEHHbIC BO3JICUCTBUS HA IPUPOAY», « BaskHEeHITne HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  merpamanmu  nouB»,  «l[lapuukoBeiii  3ddexkT»,  «DakTOpHI
pPaOaKTUBHOTO 3arpsizHeHus Ouocdepsl», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B IprUpoae».

O6opynoBaHue: MoJeib-anmuivkalus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAJJISKAIIE K Pa3HBIM AKOJOTUUECKUM T'pyIaM o Horo Bujaa, KpacHas kaura
Poccuiickoii  ®enepannu, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydeHuio OuOoJOoruu,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOACTBOBAThCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mnpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMH, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEIILHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATETLHOCTH P CO3/IaHUN YUEOHBIX
MPOEKTOB, PENICHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MPH OOCYKJACHUU CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTHU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSAIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIEAUIO0 U MaMSATHUKAM ITPUPO/IbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMBbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

MOHUMAaHUE U peaan3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckass aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPABWI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN M HENPHITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSATEIHHO
BBINIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodeccCHoHaTbHOM JesTeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peanu30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOI0 BOCIIMTAHMSA

HKOJIOTMYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA OKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA IS
OKPYKaroLIEH Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTNIONIB30BaHUEM  (COONIIOJIEHHE  MpaBUI  TOBEJIEHUS B NPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochepbl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ] OKPYKAIOLIECH IPUPOIHOM
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJIArONPUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUUYECKON JESITEIIBHOCTH IKOJIOTHUECKOU
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

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

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOIO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodiieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUSI MEAMIMHBI, CO3/1aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 IJI00AJIBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAHJAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4eHUH OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4aeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXkAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeNaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAy4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH
IMPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpe6HOCT51MI/I.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOYYArOITUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTeMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHX ), YHUBEPCAJIbHBIC
yueOHbIe JeHCTBHS (ITO3HABATENIbHBIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
oOecrnieunBaromye GopMupoBaHre PyHKIMOHAIBHONW IPAMOTHOCTH M COLMAIBHOM
KOMIETEHIIMU  OOYYaloIMUXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEILHON M COIIMATIBLHOM MPAKTHKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaajaenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOrHYecKHue AeliCcTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, O00OIICHHS ), PAaCKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIMBAThH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IEIISIMU;

HCIIOIb30BaTh OMOJIOTUYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTHYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€H ¥ OTHOIIEHWW B M3YYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAIIMOHHBIX
HCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE AeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHWs, €ro WHTEpIpEeTaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pelieHus, HaXOAUTh apTYMEHTHI AJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NENCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TpeJiaraTh OPUTHHAIBHBIE MOIAXOABI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH
WHGOPMAITHIO PA3IMIHBIX BUIOB U (POPM TpECTaBICHUS, KPUTUYECKH OIEHUBAThH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIMpOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METObI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI yUYeOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  IpEICTaBIICHUS
ouonorunueckoi nHdopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (U3MUecKkue Hu
MaTeMaTUYeCKUe 3HAKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJ€Th  HaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUue YHHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM J€CTBUSIMU:

1) o01ienue:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHMS MpeisiaraeMoin
3a]]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIIMN JPYTUX yYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUU OUOIOTHUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy UM METOJAbl COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IIeTd  COBMECTHOW  JIeATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABJISITh IUIAH JCHUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0r0 Y4aCTHUKA KOMaHbl B OOIINI
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLECHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUSAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS NpoOJIeM U UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATENIBHYIO NESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATEILHO COCTABJIATH IIJIaH PEMICHHUS TPOOIEMBI C YUETOM UMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIUPOKOH SPYIUIUMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENBbHON  pediaekcuu Kak  OCO3HaHUSs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM JJIsi OIEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI W apryMEHTbl JPYTMX IIPU aHajIu3€ pe3yJbTaToOB
NEATEIbHOCTH;



3) npuHsaTHE ceOsl U IPYTrUX:

PUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3e pe3ybTaToB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIINOKHY;

pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cielU(pUYECKUE I yueOHOro npeamMera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS ydueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJOTUHU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiiiusi), YypOBHEBasi OpraHu3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u ydenus (0 IeHTpax MHOTroooOpasusi u
MPOUCXOKIEHUS KyIbTYpHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHuIbl KX
IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIAEAYEMbIMH BEJIUYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX PpEe3yJibTaToB,
VCITOJIb30BAHHBIX HAYYHBIX MMOHSATUI, TEOPUH U 3aKOHOB, YMEHHE J€1aTh BBIBOJIBI
HA OCHOBAHHHM MOJYYEHHBIX PE3yIbTaTOB;



YMEHHE BBIJCISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKpPYXAaIOLIUX JOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O ITOBEJIEHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE TIE€HETUYECKHUE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJeI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MIpaKTUYECKHe padOThl, COOMIOIAThH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-MIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHoro mpeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOIO MHUPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJepKaHNEe OUOIOIrMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
NomyJsilusa, TeHOGOHMA, SBOJIOLMS, ABWXKYLIME CHIIBI ((aKTOpbl) 3BOJIOLUH,
PUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas Tpamua, OMoreoreHos, onocdepa;



yMEHUE Hu3JIarath OWOJOTMYEeCKHuE TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctea K. M. bspa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENIEeNIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3aius U IMPOBEICHHE
OMOJIOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMBbIMH BEIUYUHAMHU, OOBSICHEHHE IMOJyYEHHBIX pPE3yIbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, MONYJSALHUA, TPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKAa HSHEPTHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 3J0POBBS
OKpPYXAaIOLUX IO, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpee, MOHUMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOU OMOJIOTUH JJIsl pallOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
npaBuiia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

B W N =
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HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

buonorus xak Hayka

JKuBbIe cuCTEMBI M X OpraHU3aLus
XHUMHUUYECKUH COCTAB U CTPOCHUE KIIETKH
KusneneaTenbHOCTh KIETKU

PasmHoxenue u WHIAUBUAYAJIIbHOC
Pa3BUTHUC OPraHU3MOB

HacnencTBeHHOCTh M U3BMEHUYUBOCTh
OpraHnu3MoOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHHI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

KoaudecTBO 9acoB

Bcero

AN 0~ N
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padoThI
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IpakTuyeckue
padoThI

0.5
0

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/I1A1Z8RIE
https://m.edsoo.ru/L7K10O5N9Q
https://m.edsoo.ru/A6I4J7HSH
https://m.edsoo.ru/W4T1H4X1L

https://m.edsoo.ru/BOM3D10Q40

https://m.edsoo.ru/K4Q4P373Y

https://m.edsoo.ru/G8F5Q0R3K

https://m.edsoo.ru/D40O108L0S




11 KJIACC

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Ne i/

DBOIIOMOHHAS OMOIOT U

B03HI/IKHOB€HI/IC nu paSBI/ITI/IC JKU3HHU Ha
3emiie

3 Opranu3Msl U OKpyXkarolas cpeaa
Coo0mecTBa U 9KOJIOTHYECKHE
CUCTEMBI

5 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

0.5

0.5

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/R6GOTOB2H

https://m.edsoo.ru/YOH2Q3P9A

https://m.edso00.ru/QOF7W30Q4C

https://m.edso0.ru/Z3D9Q3V0S

https://m.edsoo.ru/POD3V1J6C




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUH O MecTe M PO OMOJOIMH B CUCTEME
HAay4yHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJEp)KaHWE OUOJIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
MIpEBpAIICHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BasuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOUCXOXKACHUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TpoBeleHHE OHUOJOTMYECKOT0 JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

YMmenune BBIACIIATE CYHCCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIIETOK
MMPOKApUOT MW JYKApPHUOT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIACTUYCCKOI0 M

DHEPreTHYeCKoro  OoOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,



6

7

8

9

10

11 KJIACC

Kon
NpoBepsIeMOro
pe3yjabTara

OIJIOAOTBOPCHUA, PAa3MHOKCHUA, HHAWBUAYAJIBHOT'O Pa3sBUTHA

opranusma (OHTOTE€HE3)

YMeHue TpPUMEHSTh TOJNyYeHHBbIC 3HAHUS JUIS  OOBSCHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHUi B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsSI OKPYKAIOUIUX JTFOJIEH,
COOJIIOIGHUST HOPM TpPaMOTHOIO TOBEJCHUS B  OKpY’Karolleu
MPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHH IS

paHOHAJIBHOI'O IIPUPOAOIIOJIIL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4dM HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIIJICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MnpeacKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHITH Ja0OpaTOPHBIE W TPAKTHYECKHE pPabOThI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHbIE
3HaHUSA W3 Pa3NUYHbIX HCTOUYHHUKOB (CMMU, HayuyHO-momymnsipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MCCIIEJOBaHUN B

6I/IOJ'IOFI/II/I, MCIHUINHC, OMOTEXHOJIOTUU

VYMeHue co3aaBaTh COOCTBEHHBIE MTMCHbMEHHBIE M YCTHBIE COOOIICHNS,
0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHoJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

ChopMHUpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OHMOJIOTHH B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HayK, B (QopMHupoBaHUU
COBPEMEHHON €eCTEeCTBEHHO-HAy4YHOM KapTHHblI MHUpPAa U HAYYHOTO
MHPOBO33PEHHUS; O BKJIAJE€ POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
OMONOTOB B pa3BuUTHE OMONOTWH; (DYHKIMOHAILHON TPaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4



YMeHue packphiBaTh COJAEpKAHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOOIHS, TBUKYITUE CHIIbI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOIEHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTHYECKHE  (DAKTOpBI,  DKOCHUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MTUpaMuia, OMOTeOIeHo3, brochepa

YMeHnue u3narath OMOJIOTHYECKIE TEOPUH (IBOIOIIMOHHAS Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsieBoro cxoncta K.M. bapa, uepenoanus
IJIaBHBIX HanpasieHui u nyted spoonuu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), omnpeneisTh TPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOro/ICHHE W OMMCAHHME JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHHUIA,
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TMOHATUH, TEOpUMl U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHUHM IOJYYEHHBIX

pPE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BMJIOB, TMOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HAa OpraHU3MBI,
IIEpEeHOCa  BEIIECTB W NOTOKA JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHruii B TOBCEAHEBHOM JKM3HM B IESIX OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHS B  OKpYKarolei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIMMOCTH HCIIOIh30BaHUS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldoOHAIBHOTO

MMpUPOAOII0JIb30BAHU A



10

YMenue peliaTh 3JICMCHTAPHBIC OHMOJIOIHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IEpEeHOCca BEIIECTB U PHEPTUU B IKOCUCTEMAX (LM MUTAHUS)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 ICEBIOHAYUYHBIE
3HaHUS W3 pa3uuHbIX HCTOYHUKOB (CMMU, HayuHO-momyssipHbIE
MaTepHalbl); paCCMaTPUBATh TTI00AIBHBIC YKOJIOTHYECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE NUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

1.1

1.2

2.1

22

3.1

3.2

3.3

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa

buonoruss — Hayka o »xuBoi mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHUU

COBPEMEHHOI Hay4yHOU KapTUHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK

Mertonbl 03HaHUS KUBOM NpPUPOB! (HaOMIOEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MEpeHue, Kilaccu(uKalus, MOJEIMPOBAHUE, CTATUCTHYECKas 00padoTka

JTAHHBIX )
JKuBbie cucTeMbl U UX OpraHU3aLUs

JXKuseie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN
XHUMHYECKUHN COCTAB U CTPOEHUE KIIETKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHnMble ¥ 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XMUMHUYECKHe CBoOiicTBa OenkoB. buonormueckue
(GyHKIIUN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaXapu bl (TITFOK03a, pud03a U Ne30Kcupr003a), AucaxapuIbl
(caxaposza, IlakTo3a) W MoOJHUcaxapuibl (KpaxMmal, TIUKOTEH, IIeNIJII0I03a).
buonornueckune QPyHKITUN yriIeBOIOB.

Jluuaer:  Tpurmuuepuasl, crepounabl, (ochomunuael.  'mapoduibHO-
rupooOHbIe cBolcTBa. buonormdeckue Qynkuuu aununoB. CpaBHEHHE

yrieBoao0s, OCIIKOB H JIMTIUIOB KaK HCTOUYHHUKOB DHCPTHUU
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Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

cTpoeHue U PyHKIUU
[{utonorus — Hayka o kieTke. Kinerounas teopus. MeTobpl U3y4eHus KIETOK

Knerka xak nenoctHast xuBas cucrema. OO0miye nmpu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTE3a OelIKa

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuyeckod kietku. Kierounas crenka Oakrepuil. Ctpoenue
AYKApUOTUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENIbHOW, KUBOTHOM H

rpUOHOMN KIICTKH

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TJMKOKAIHMKC, HUX
¢byukuuu. [lnazmatnueckas MmemOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluromnasma u
e€ opranouabl. OgHOMEMOpaHHbBIE OPTaHOMBI KJIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onmbmxu, Jm3ocombl. [lonyaBTOHOMHBIE OpPraHOUIBI
KJIETKW: MUTOXOHAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunsl mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KIETOUHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDyHKHI/II/I OpPraHona0B KJICTKH. Bxirouenus

Anpo — peryasaTopHblii neHTp kieTku. CTpoeHue sipa: siiepHas 000JIouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE
JKusHenesaTenbHOCTh KIETKU

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMWISIINS (IUIACTUYECKUN OOMEH) U
JTUCCUMMJIIALINAS (SHEPTeTUUECKHl OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

q)epMeHTOB B OOMEHE BCHICCTB U IIPEBPAIICHNUU SHCPTIUH B KIICTKC

®ortocunTtes. CBeToBas u TeMHOBas pa3bl hoTocuHTe3a. Peakunu Gporocunresa.
DddexTuBHOCTL OoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A NIJISl KU3HHU Ha 3eMIle.
Brnusaue ycmoBuii cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHUS €T0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emMiie

DHepreTudeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJCICHHUE U
aKKyMYyJMPOBaHUE DHEPTHMH B KIJETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

nbixaHue. PPEeKTUBHOCT IHEPTeTUUECKOT0 OOMEHa
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Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil HHGOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnmus — Matpudnbiidi cuHTe3 PHK. Tpancnsnus — 6nocunTe3

oenka. KogupoBanue aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oemnka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonepunura genoseka (BUY) — Bo3oynurens CI11/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUN
PasmHOXeHMe U HHANBUIYAIbHOE PA3BUTHE OPTraHU3MOB

KneTounslii 1MKN, WM KU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernmmkanus — peakuss MaTpUIHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W WHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xknetkn — murto3. Cragun mutosa. [Ipoueccel, npoucxonsduiyue Ha

pa3HbIX CTAAUSAX MUTO3a. BHOJOrMYECKHI CMBICII MUTO3a

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECTONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonormuyeckuii cMbICI U

3HaUYeHNe Meno3a

[MameTorenes — mpoiiecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [T0os10BBIE
JKee3bl: CeMEHHUKHU U sMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIMIIeKIeTKa) — CliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMUEKIIETOK U cepmaTro3onioB. OmnonorBopenue. [lapreHorenes

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyssius, opranorenes. [loctamOpuonansHoe pazButie. THITBI
NOCTAMOPHOHANIBHOTO Pa3BUTHA: MpsiMOe, HenpsiMoe (JIMUMHOUYHOE). BnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA
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HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTHb OPraHN3MOB

IIpenmer n 3agauu resetuku. Vicropus pa3BUTHS N'eHETUKHU. BKiaa poccuiicKux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETOonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. | eHeTUecKast CMUMBOJINKA, UCIIOJIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHO00pasusi THOPHIOB IEPBOTrO
nokoneHus. I[IpaBwiio [OMUHHUpPOBaHUA. 3aKOH PAaCIICIUICHUS IPU3HAKOB.
['unoresa uncroTel ramer. [1onHOE U HEMOIHOE JOMUHUPOBAHHUE.

Jurubpuanoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACIICAOBAHUS MTPU3HAKOB.
LluToreHeTHYECKuEe OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS. AHAIH3HPYIOIIEE
ckpeumuBanue. Mcronb3oBaHWE — AHATU3UPYIOUIETO  CKpPEIIMBAaHUA  JUIS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['eneruka mosna. XpoMOCOMHOE OMpefelieHne Mojia. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbl. HacnegoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BHJIbI N3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIJICCTBCHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIMOHHON H3MEHYMBOCTH. BapHalMOHHBIM psA M BapHallMOHHAs
kpuBasd. Hopma peakuuum npusHaka. KonuuecTBEHHbIE M KayeCTBEHHBIE

IpU3HAKU U UX HOopMa peakinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, WM3MEHYMBOCTh. KoMOMHAaTHMBHas
U3MEHYUBOCTh. Meilo3 M 1oJoBOW MpoIecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTarmoHHass W3MEHUYMBOCTh. Kitaccudukamms myTtaimid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBusnoBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJI0THICCKUH, OJIM3HEIIOBBIH, IIUTOrEHETHYECKHH,
OMOXMMHYECKHIA, MOJEKYyIspHO-TeHeTndeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomornipio [II[P-ananu3a. HacrmencrBenHple 3a00JieBaHUS YeIOBEKa: T'CHHBIC

0oJe3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCOI0KEHHOCTBIO, XPOMOCOMHBIE
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11 KIIACC

Kon

1.1

6one3nn. CoMaTHUECKUE W TeHEpaTUBHbIE MyTalMH. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HM, JWATHOCTUKH, NPO(UIAKTUKH U JICUCHUS TCHETUYECKHUX
Ooe3HeH. MenuKo-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIAMLIMHCKOW TI€HETHMKH B MPEAOTBPAILECHUN U JICYEHUH TI'E€HETHYECKUX

3a00JI€BaHUI YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuenne H.U. BapwimoBa o0 MeHTpax MPOUCXOXKICHHUS W MHOT000pa3us
KYJIBTYPHBIX pacTeHul. L{eHTpbI MpoucX oK aeHHs JOMAIIHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHbIE METOJBI ceNeKIuUu. MaccoBbIi M MHIUBUIYATbHBIH OTOOPHI B
CEJIeKLIUU pAacCTEHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. Bian3kopoacTBEHHOE
cKpemBanne — UHOpumuHT. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
['erepo3suc, unu rudbpuanas cuia. HepoacrBeHHOE cKpelBaHue — ayTOPUIUHT .
Otpanénnas rubpuguzanus u e€ ycrnexu. McKyccTBeHHBI MyTareHes u
MOJyYeHUE MONUIUIONIOB. JIOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buortexHonoruss kak oTpacib HpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomoOuHantHo JIHK wu TpancreHnsix opranusmon. Knerounas
uHxkeHepus. Kilerounele KynbTypbl. MUKpPOKIOHANIBHOE pa3MHOKEHHE
pacteHnii. KinoHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKOJIOTUYeCKHE M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(HUIIMPOBAHHBIE OPTAHU3MBI

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3Bomtouuu. [lageoHTomOrM4yeckue:  MOCIEAOBATEIBHOCTD
MOSIBJICHUSI BUJOB B MaJICOHTOJIOTMYECKON JIETONMUCH, MEpeXOo/Hble (OPMBI.
buoreorpaduyeckue: cxoncTBo u paznuuue (GayH U (IOp MaTEpUKOB U
OCTPOBOB. OMOPHOJOTHYECKHE: CXOJACTBA U pa3inuus SMOPHUOHOB pa3HbIX
BUJOB  TO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

aHAJIOTUYHbIE,  pPYJUMEHTapHble  OpraHbl, AaTaBU3Mbl.  MoJeKyIsIpHO-
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OHMOXUMHUYECKUE: CXO0ACTBO MCXaHU3MOB HACICACTBCHHOCTH MW OCHOBHBLIX

MeTaboIMUeCKUX MyTell y BceX OpraHu3MoB

OpomounonHass teopus Y. Japeuna. Ilpennocbuiku  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIDKyIME CWIIBI DBOJIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHMYCHHOCTH PECYPCOB, HEOIpeAeIEHHAS N3MEHUNBOCTb,

00opn0a 3a CyIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopus sBomouun (CT3D) M OCHOBHbIE €€ TOJIOKECHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJTIOUH

JBwxyuye cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoHHbII
IpoLecc 1 KOMOMHATHBHAsI U3MEHUYMBOCTh. [lomysiiiMoHHbIE BOJIHBI U Apeiid
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TO0p — Hanpapistomuil pakTop
sBosroIU. POPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHW3MOB Kak pe3yiabTaT 3Botonuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAANTALINH.

Bun u  BugooOpasoBanme. Kpurepun Buma.  OcHOBHbIE  (OPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOTrHIecKOe

MaKpOSBOHIOI_II/IH. CDOprI OBOJIFOIIUHN: @HHGTH‘IGCK&H, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BosIOINN
Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble MpEACTABICHUA O 3apOKICHHM KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUSl XM3HM Ha 3emJyie: aOuoreHe3 W NaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLIMSL. DKCIEPUMEHTAJIbHOE MOATBEPKACHUE XUMHUYECKOW 3BOIIOIMH.
HauanbHble sTansl 6uonorudeckoit spomonuu. ['unoreza PHK-mupa. Ilepsbie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XKUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emuie mo 3pam u nepuojaMm. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilanmeosoiickas 3pa u e€ mnepHoAbl: KeMOpHICKHiA,
OPJIOBUKCKHW, CHJIIYPUHUCKUW, JI€BOHCKHI, KAMEHHOYTOJbHBIA, MEPMCKHI.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, OPCKU, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOreHOBBINM, HEOrC€HOBBIM,
AQHTPOIIOI€HOBBIA. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl
y pacTeHMi M >KMBOTHBIX. [losiBneHME, pacBeT U BBIMUpPAHHUE I'PYII JKHUBBIX

OpraHu3MOB

Cucrema OpraHM4YecKOro MHpa Kak oOTpakeHHe »dBomonuu. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBLI OPraHU3MOB
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DBouroLus yenoBeka. AHTPOMOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBiIeHuit o
MPOHUCXOXKICHUH 4YeloBeKa. MeToabl M3ydeHus: aHtpomnoreHesa. Cxonucrsa u
pa3nuyus YyenoBeKa u )KMBOTHBIX. CHCTEeMaTHUECKOE TIOJI0KEHHE YEITOBEKa.

JIBrxymue cuibl (pakTopsl) aHTporiorenesa. HaciencrBeHHas H3MEHUYMBOCTD U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBI 00pa3 KU3HU, M3TOTOBJICHUE OpPYyIUit

TpyJa, MBIIIIJICHUE, PeUb

OCHOBHBIE CTaZMM U BETBH JBOJIOLMHM 4YEJIOBEKa: aBCTPAJIONUTEKH, YenmoBek
ymenslid, YenoBexk mnpsaMoxondmui, YenoBek HeaHIEPTaIbCKUM, YenoBek
pa3yMmHblid. Haxoku MCKOmaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacrpocTpaHeHusl, 00bEM TOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAUs

Yenoeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAs (eBpa3uiicKasi),
Herpo-aBcTpajlouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MATCKO-
amMepuKaHckas). YepTsl MpPUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKUX
pac K ycloBMsM cyuiecTBoBaHus. EauHcTBO wenmoBeueckux pac. Kpuruka

pacu3ma
OpraHusMbl 1 OKpyXkKarouias cpeaa
OKojorus Kak Hayka. 3aJladyd U pa3felibl SKOJIOTMH. MeToabl 3KOJIOTMYECKUX

uccienoBaHuil.  Dkoyiornyeckoe — MHpoBo33peHue.  Cpenpl  oOMTaHMS

OpraHu3MoOB: BOJHA, HA3CMHO-BO3AYyIIIHAA, [TIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonorndyeckue (axropel. Kiaccudukanms skonorndeckux  (HhakTopos:
abuoTuyeckre, OMOTHYECKHME M AaHTPOIOTEeHHbIE. JIeHCTBUE 3KOIOTMYECcKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (hakTopel: CBET, TeMIEeparypa, BIAXKHOCTb. DOTONEpHOIU3M.
[IpucnocoOneHust OpraHu3MoB K JEUCTBUIO a0MOTHYECKUX (PaKTOPOB.

buonornueckue PUTMBI

buotnueckue ¢axtopsl. Buabl 6HOTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIINS,
XHUIIHAYECTBO, Mapa3uTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaxXjJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIW3M, HEUTpaiau3M. 3HaYeHHe OHOTHYECKHX

BSaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6I].[CCTBaX

OKOJIOTHYCCKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcCHOBHBIE IIOKa3aTeCIn
NomyJjanuu: 4YuCJICHHOCTL, INIOTHOCTBb, POKIAAEMOCTb, CMCPTHOCTb, MMPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJIALMY U €€ perymsaiuus

COO6H.ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI



4.1

4.2

4.3

4.4

4.5

CoobmiecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
HpPOCTPAHCTBEHHAs, Tpoduyeckas (nuiieBas). Bunubl-momuHanTel. CBs3U B

ouoIeH03€e

DKoynoruyeckue cuctembl (9Kocucremsbl). [loHsiTHe 00 9KocucTeMe U
ouoreoneHose. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIECTB U IOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OcCHOBHBIE IIOKa3aTeNM 3KOCHCTEMBL: Ouomacca, MPOIYKIHSL.
DKoJIorn4ecKre MUpaMUbl: MPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa

9KOCUCTEM: YCTOMYMBOCTb, CAaMOpETyIIsiiusl, pazsutue. CyKkueccus

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI. ATpPO3KOCHCTEMBI. YpOO3KOCHCTEMEI.
buonoruueckoe u X03HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroWumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. I'paHuipl, coctaB u CTPYKTypa
ouocdepsl. XKuBoe BemectBo U ero QpyHkiuu. OcobeHHocTn Ouochepsl Kak
rnodanpHOM 2KocHcTeMbl. JIMHaMHuUeckoe paBHOBecHEe U OOpaTHasi CBS3b B
ouocdepe. KpyroBoporsl BemiecTB U OMOr€OXMMHUYECKHE ITUKIIBI JJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEeHHBIE U3MEHEHUS B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OHOJIOTUH U OXpaHa IpHUupoOabI



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 xknacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akimoneprnoe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* buonorwus, 11 xnacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., Akiimonepnoe obmectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

«Metoauueckue peKOMEHAAIMH 110 TPOBEICHUIO JTA0OPATOPHBIX padOT Ha
ypokax ouosoruu B 10—11 knaccax. bazoBeiit ypoens» (10. B. Amaxuna).
WneanbHO, eciy B BallleM pacliUCaHUA MHOTO MPAKTUKU. B mocoOuu ecTh
PEKOMEHIAlluH 10 OATOTOBKE, MPOBEACHUIO paOdOT M OTBETHI K 3a/IaHUSIM U3
TeTpaau JjIs TabOpaTOPHBIX.

[TpakTukym «M3yueHue BOAHBIX SKOCUCTEM B ypOaHU3UpOBaHHOU cpene» (A. H.
I'yceitnos, B. I1. AnekcanapoBa, E. A. Hudantsesa).

Nonuna H.I'. JIabopaTtopHbIif MpakTUKYM 10 001el 6rnonoruu: Meroaudeckoe

noco6ue qist yuureneil.- Kypran: UTIKullPO Kypran. 06:1., 2007.- 61 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-
docx_26082023_na-sajt.pdf?ysclid=mtwi9j2z7354167699
https://multiurok.ru/files/metodicheskoe-posobie-pourochnye-razrabotki-
obshch.html?ysclid=mtwi9ze59158156539
https://prosv.ru/product/biologiya-10-11-kl-uglublennii-uroven-metodicheskoe-

posobie228511702/7ysclid=mtwia81ya645919043
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