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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbpl MO OMOJOTUHA TEOPETHUYECKYI0 OCHOBY [IJIS
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, coJepkKaHusi, pe3yJlbTaToB OOYyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanuu, a TakyKe MOJI0KEHUS O CIeIUpUKE
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHMM KUBOM MPUPOJABI U OOECIECUCHHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu Jaét NpeaCcTaBICHUE O LENsX, 00 00IIel cTpareruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemeTa
«buonorus», onpenensier o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEN0BAaTEIbHOCTh
M3Y4YEHUs] yUYEOHOro MaTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dbopmMupoBaHUU OCHOBHBIX BUJOB y4eOHO-TI03HABATEILHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
INPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapsi 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpPEKHBIM OTHOIIECHHUEM K OKpYKAloIehH MPUPOIHON cpere.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUM B TOBCEIHEBHOM JKU3HHU ISl PEUICHUS MPUKIIAIHBIX 337a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBeKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MPUPOIHON CpeAe, aHAIU3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH YYeOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHMSI



OJIHOM M3 aKTyalbHBIX 3aJa4 IIKOJHLHOTO OMOJOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanosiaraer (GpopmMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAET Ba)XXHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M Oe3omacHOro oOpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K *KUBOW TIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLHMAIM3aLUU
oOyuaronuxcs. M3ydenune omomorun oOecrieyuBaeT yciaoBHUs sl (POpMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GU3UKU, XUMUU U
reorpaduu. HazBaHHbIE MOJNOKEHUS O MpeAHA3HAYEHUM Y4YeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IO
OHoJOTHH.

OT60p coxaepkanusi yueOHoOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TPaKTUUYECKOM AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHH3aIlUd
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIUHU. B COOTBETCTBHM C ATUM B CTPYKType ydeOHoro npenmera «buomorns
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3Mm Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra © NPUOOpPETeHHE YMEHUM
UCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHUE OOYYAIOUIMMHUCS CUCTEMbl 3HAHUM O OHUOJOTUYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHHU3aIMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, UJEH U TIOJXOJIOB K M3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTIBITA, MTOJTYYEHHBIX MPU U3yUYECHUU
OMO0JIOTHH;

dbopmupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, 1)1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero ob6pazoBanusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBEeHHO-HAyUYHbIE TPEIMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs
otBoautcs 68 gacos: B 10 kimacce — 34 gaca (1 gac B Heaenro), B 11 kimacce — 34 gaca
(1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HaHUS KUBOUM IPUPOIbI (HAOTI0IEHUE, SKCIIEPUMEHT, ONTMCAHNE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl U cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaIbHBIX BemlecTB B Kkierke. lloanepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



depMeHTbl — OMoJIoTHUYeCKHe KaTau3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TII0K03a, pu003a U Je30KCUpr003a), Tucaxapu sl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornueckue Qynkumm sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kietke. KiietouHas teopus — mpuMep B3aUMOJAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak nenoctHas sxuBast cuctema. O0mue npu3Haky KIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a OeJka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoknenne MUTOXOHIApUM u TacTua. Bunmbl minactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«Pacnpenenenne XMMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpOEHHE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

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

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabora Ne 2. «lM3ydeHme CTpoeHHUS KIETOK pPACTCHHUIA,
YKUBOTHBIX M OakTepHuil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUYECKHii OOMEH) — JIBE CTOPOHBI €JIMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B MOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BEIlECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro oOMeHa. [ mukous.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WK KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbel muTaHus», «Metabomusm», «MUTOXOHAPHUSIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKII, WIM JKU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHUu3MOB.

Henenune knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumme Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBO€, II0YKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu wmeiio3a. Ilporecchl, mpoucxomsiiue Ha CTaausix Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKIIeTKAa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyisnus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. TUIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
ypOJCTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTECHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «J/IBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombly, «Kierounsrii uukmy, «Pemmukamus JJHK», «Muto3y,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yea0BeKa», «OCHOBHBIC CTaJIMH OHTOT'ECHE3ay.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnapaThbl «CnepMaTo30uIbl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTaromero», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIPENAPATAX).

JlaGopatopHas pabota Ne 4. «M3yueHHwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiIaa pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
IIUTOTCHETUYECKUN, MOJEKYJIIpHO-TeHETHUECKUM). (OCHOBHBIE TE€HETUYECKUE
NMoHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBJIEHHbIE ['. MeHenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH pacIlleIICHUs MPU3HaKoB. [ unoresa
4UCTOTHI raMmeT. [IoJIHOE M HEMOJTHOEe NOMUHUPOBAHUE.

JluruOpuaHOEe  CKpeIIMBaHME. 3aKOH  HE3aBHCHUMOIO  HACIICIOBAHMS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o ciierieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHune ClenieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMeTHble opraHu3mbl. HacnemoBaHue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

M3meHunBOCTh. BHIbI N3MEHYMBOCTY: HEHACIIEICTBEHHAsI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunn npusHaka. KolnuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKK U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalimoHHast u3MeHYMBOCTh. Knaccugukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U npuurHbel MyTauuid. MytareHHble (PakTOpBHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kapumotun denoBeka. OCHOBHBIE METOIbl T€HETHKHU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHHbie 3a00JIcBaHUS dYEIIOBEKA: T'C€HHBIC OOJIC3HU,
00JI€e3HN C HACJIEICTBEHHOW MpeApacroioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oone3Held. MenuKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHME. 3HAUEHUE MEAMIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

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

Tabnuib! U cxembl: K MOHOTHMOPHUIHOE CKPEILIMBAHKUE U €70 IUTOT€HETUYECKasI
OCHOBa», «3aKOH PACILEIJIEHUS U €70 HIUTOT€HETUYECKAsI OCHOBAY», «3aKOH YHCTOTHI
rameT», «Jurubpuanoe ckpeunmBanue, « L{lutomornyeckue 0CHOBBI TUTHOPUAHOTO
CKpeIuBaHuss», «Menosy», «B3anmMoaencTBue aielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moisa», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moJiom», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bugpl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pe3yc-takTopa», «['eHeTnka rpymnmn KpoBw», « MyTalnoHHass U3MEHYUBOCThY.

O6opynoBanue: MojeNU-alIIMKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHOi».



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas padora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekuus opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBuioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudbpuauzanus u e€ ycrnexu. MIcKyCCTBEHHbBIN MyTareHes U MoJly4eHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongusy, «OObeKTHl OuoTexHoNoruM», «KiaeTouHwle KyJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

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

JlaGopaTopHbie U MpaKTHYECKHEe PA0OThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. IDBOJIOIUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TEPEeXOJHbIe (POPMBI.
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIONUK BUAOB B Mpupojae. MyTallmoOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT dBojonuu. [Ipumepst
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu  BugooGpazoBanue. Kputepunm Buzma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLUU.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrorias
crielUanu3anys. AanTuBHas padalus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepios.



Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Uamoamantaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BumpooOpa3zoBaHue», « IKOJIOTUYECKOE BUI000PA30BaAHHE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@PoOpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduiia» (Hopma, MyTauu GOpMbI KPbLIBEB U OKPACKU TENA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUUECKON 3BOJIIOIMHY. HavyanbHbIe 3Tans!
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ MEepUOAbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CLIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

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

XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopsl) anTpororene3a. HacneactBeHHas ”3MEHUUBOCTD
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEPTAIBCKHANW, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmupel 1 cxembl: «Bo3nukHOBeHHMe CoaHEUHON cHCTeMbl», «Pa3Buthe
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CIENKH WIIU
M300pKEHUST KAaMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).

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

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



DKoJorus Kak Hayka. 3a/la4u ¥ pa3zAesibl 3K0J0oruu. MeToibl IKOJIOTHYECKUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHueckue, OMOTUYECKHME M aHTPOIOTeHHbIE. JlelcTBHE HKOJIOIMYECKHUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buoTtnueckue ¢akropsl. Bunbl OnoTHYeCKUX B3aMMOJICHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasauuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxemsl: kapTa «I[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonoruyeckne 0COOCHHOCTH PACTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OnoMacca, MPOAYKLUHA. DKOJIOTMYECKUE NHUPaAMUIBL:



NPOAYKIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBa 3KOCHCTEM: YCTOMUYMBOCTB,
camoperyisiuus, pazsutrue. CyKieccusl.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rJ1I00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKHE IIUKJIIBI 3JIEMEHTOB (yriepoa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHM€e MPUPOIBI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOIHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
PUPOJIBI.

JdeMoHCcTpanuu:

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

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BogoéMa», «ArporeHo3», «lIpuMepHsbie
aHTPOTMOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEeHITne HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  nerpamanuud  nouB»,  «llapHukoBwiii  AddexT», «DakTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepni»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeb-anmuivKanus « Tunuunable OMOLIEHO3bI», TepOapuii
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAJJISKAIIE K PA3HBIM AKOJOTUUECKUM TpyIaM o Horo Buaa, KpacHas kaura
Poccuiickoii  ®enepaunu, H300paXKEHUS OXPAHSAEMbIX BHUAOB pACTCHUU U
JKUBOTHBIX.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycraHaBIMBaKOTCS TPEOOBaHUS K PE3YJIbTATAM OCBOEHUS
oOyyarolmMMucss  MpOrpaMM  CcpeAaHero  oOmiero  oOpa3oBaHUS:  JIMUHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpeaMeTa « BHOJIOTHS BBIIETIEHBI
CJIEYIOLME COCTaBIIOIIME: OCO3HAHUE OOYYAIOIIMMHUCS POCCUKMCKON TIpa)KaaHCKON
WICHTUYHOCTHY  —  TOTOBHOCTM K  CaMOpPa3BUTHIO,  CaMOCTOATEIBHOCTH U
CaMOOTIPEJICIICHUIO, HAJIMYUE MOTHUBAIIMM K OOYyYEHHIO OMOJIOTHH, IIeJICHANPaBIECHHOE
pa3BUTHE BHYTPEHHUX YOEXKIIEHUU JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAUIIMIA PA3BUTHUSI OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh
o0yyJaroumxcsi pyKOBOJCTBOBAaTbCA B CBOEH JAECSATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYLIIUMU CUCTEME OHOJOTHYECKOro O0Opa3oBaHMs, HAIWYUE
HKOJIOTHYECKOTO MPAaBOCO3HAHMSI, CIIOCOOHOCTH CTAaBUThH II€JIM U CTPOUTH >KU3HEHHBIC
TIJIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMera «bHOJoTHsS» HOCTUTAIOTCA B
€UHCTBE YU4eOHON U BOCTIUTATEIBHOM JAEATEILHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCHICKUMH  COLUHMOKYJIBTYPHBIMHA, HWCTOPUYECKUMH M  JTyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, TPUHSATBIMH B OOINECTBE TMpaBWJIaMU U HOPMAaMH TIOBEJACHUS W
CIOCOOCTBYIOT TPOIIECCAaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEW MO3UIIMU JTUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY W IPABOMNOPSIKY,
YEJIOBEKY TPy/la U CTapllieMy NOKOJIEHUIO, B3AUMHOIO YBaXEHUs, OEPEKHOTO OTHOLICHUS
K KYJbTYPHOMY HACJIEIUI0 W TPaguLMsIM MHOTOHAalMOHAJIBLHOrO Hapoga Poccuiickon
denepanuu, IPpUPOAE U OKPYKAIOLIEH Cperie.

JInuHOCTHBIE pe3yJabTaThl OCBOEHHUS Yy4eOHOTO mpenmera «buoNOorus» OJKHBI
OTpakaTb ~ TFOTOBHOCTb U  CIOCOOHOCTh  OOYYAlOLIUMXCS ~ PYKOBOJICTBOBATHCS
c(opMUpPOBAHHOU BHYTPEHHEN MO3UIIUEH JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX OPUEHTALIHH,
MO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIMIUX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO 0O0IIeCTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa W OMbITAa JESTEIHLHOCTH B
IIPOLIECCE pEANM3alUd OCHOBHBIX HANpPAaBJIEHUN BOCIUTATEIBHOM JEATEIIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIUTAHUS

c(hOPMHPOBAHHOCTh TPAXKAAHCKON TO3UIMK OOYydYarONMIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MPAaB M OO0S3aHHOCTEW, yBa)KEHUE 3aKOHA U
IIPABOIIOPAIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACATEIHHOCTH TPH CO3JAHUU YICOHBIX
MIPOCKTOB, PEIICHUH y4eOHBIX M MO3HABATEIIBHBIX 3a/1a4, BBITOTHECHUU OWOJIOTHYECCKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTh OTPEAENSTh COOCTBEHHYIO MO3UIMI0 MO OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYWUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOIE C pa3HbIMU YOEKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMHU H
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MMO3HABATEIbHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLICHUS K MHEHHIO
ONIMOHEHTOB MPU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON MIACHTUYHOCTH, NATPUOTU3MA,
YBAXKEHHUSI K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH mepen PoawHoM, ropaoctu 3a
CBOM Kpail, CBOIO PoauHy, CBOM S3BIK W KYJbTYpPY, MPOLLIOE K HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LICHHOCTHOE OTHOUICHHWE K IPUPOAHOMY HACICIUKD W IIAMATHUKAM MPUPOJBIL,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHUBAThH BKJIaJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHY, TTIOHUMAHUS 3HAYCHHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU
YEJIOBEKa M COBPEMEHHOTO 00I11eCTBa;

ujeiiHas yOeKIE€HHOCTh, TOTOBHOCTh K CHyKeHHI0 U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHWBATh CUTyallUl0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACh HA MOPAITBLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJMUTENSM, CO3JAHUKD CEMbH HA OCHOBE
OCO3HAHHOT'O TPHUHATHS LIEHHOCTEN CEMEWHOMW KU3HH B COOTBETCTBUM C TPAJULIHSIMHU
HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MUY, BKJIIOYas OCTETUKY ObITAa, HAY4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKUE YMOLUOHAIIBHOTO BO3JICVCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISITh
Ka4yeCTBa TBOPUYECKON JTUYHOCTH;

S5) ¢usuuyeckoro BocnUTAHUA, (POPMHUPOBAHMSA KYJbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJyuns:
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MOHMMAaHUE W peamu3aims 370pOBOTO M 0€30MacHOro oOpasza >KU3HU (3M0pOBOE
MUTaHWE, COOJIFOJICHHE THUTUCHWYECKHX TIPAaBWJI M HOPM, COQJIAHCUPOBAHHBIN PEKHM
3aHATUHN U OTAbIXA, peryjsipHas ¢puznueckas akTUBHOCTD), OEpEKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHMMAaHUE IEHHOCTH TPABWJI WHIWBHIYAIHHOTO M KOJJIEKTUBHOTO O€301MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE TMOCIEACTBUI M HENPUSATUS BPEAHBIX MpUBbIYEK (YMOTpeOeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [IEHHOCTU MacTEepCTBa, TPYIAO0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JIEATEIIBHOCTH TEXHOJOTHMYECKOM U  COIMAIbHOMN
HAIpaBJICHHOCTHU, CHOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH W CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JAEATEIbHOCTD;

WHTEpEC K pa3iuuHbiM chepam mnpodecCuoHanbHON NeSITEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyjayiie mpodeccuu M peain30BbIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSKEHUU
BCEH JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOe OTHOIICHHUE K MPUPOJEC KaK MCTOUYHHMKY >KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHUE  YPOBHS  DKOJIOTHMYECKOW  KyJIbTYpPhl:  MPUOOpPETEHHUE  OMBITA
IJJAHUPOBAHUS MOCTYNKOB M OIIEHKH WX BO3MOXHBIX IMOCIEACTBHI ISl OKpYKarollen
Cpenpl;

OCO3HAHHUE II100AILHOTO XapaKTepa YKOJIOTHYECKUX MPOoOIeM U MyTeil UX PelICHHUS;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETaEMbIe MPU H3YYCHHH OWOJOTHUW 3HAHUS U
YMEHUSI TIPU PEIICHUH MPOOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTIOIE30BAaHUEM
(cobmroieHre mpaBuil OBEICHUSI B TIPUPO/IE, HAMIPABJICHHBIX Ha COXpPaHEHUE PAaBHOBECHS
B DKOCHCTEMAX, OXpaHy BUIOB, DKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATUE JEUCTBUW, NPUHOCIIIUX BpEI OKPYKAIOIIEH NPUPOAHOU
cpene, YMEHHE TIPOTHO3UPOBATH HEOJIATOMPUSTHBIE HSKOJOTHMYECKHE TMOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIMYue Pa3BUTOTO FKOJOTUUECKOTO MBIIIICHHUS, SKOJOTMYECKON KYJIbTYPhI, OIbITA
JEATEIBHOCTH JKOJIOTUYECKOW HAaIMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMHU B
II03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOHN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH W OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha Juajiore KyJabTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;
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COBEPILEHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOW KYyJIbTYphl KakK CpeIcTBa
B3aMMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUPA;

MOHUMaHUE crelupuKy OMOJIOTHH KaK HayKU, OCO3HaHUS €€ poJii B (GOPMUPOBAHUU
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIeJIOCTHOTO TPE/ICTaBlICHUs 00
OKpY’KaIoIlleM MHpPE KakK O €JUHCTBE MPUPOJbI, YEJIOBEKAa M OOIIECTBa, B IMO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M PpEHICHHMH MpoOJIeM COXpPaHEHHUS MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JUIsi COBPEMEHHOW IIMBUIIU3AIINHU:
o0OecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX pelIaTh PECypCHble MPOOJIEMBbl Pa3BUTHUS YEIOBEUECTBA,
MoMCKa MyTel BBIX0/1a U3 TTI00aTBHBIX IKOJIOTUYECKUX TPOOIIeM U 0OecTieueHus mepexoaa
K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAJIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHMOJOTMYECKUX 3HAHUM B LEJISAX MOBBIIICHUS
o01Iel KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM YacTu
(YyHKIHMOHATBHOM IPaMOTHOCTH 00yYaromuxcs, popMUPYyEMON TPU U3yYEHUN OHOJIOTUH;

IIOHUMAaHUE CYIIHOCTH METOJOB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIOJIb30BaTh MOIY4YaeMble 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHUN
OKPY’KaIOILIEr0 MUPa U MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHUE JelIaTbh 000CHOBAaHHBIE
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DAaKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0 MOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO MCHOJIb30BaTh OMOJIOTMUYECKUE 3HAHUS AJIsl peIICHUs
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYalIUAX;

OCO3HAaHME IEHHOCTHM HAy4YHOW JI€ATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
IMPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENbHOCTh MHUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMO0OOpa30BaHUIO, K
AKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHHMM MO OMOJIOTMM B COOTBETCTBHM C >KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie  pe3ysbTaThl OCBOEHUS yueOHoro mpeamera «buosorus»
BKJIFOYAIOT:  3Ha4YUMble Uil  (OPMHPOBAHUS ~ MHUPOBO33PECHHS  OOYyJarOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXMPEIMETHBIE) OOIICHAYYHBbIE TOHATHS, OTPaKAIOIIHE
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CIIeU(PUKY METOJ0B MO3HAHMS, UCTIOIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (BEILleCTBO, IHEPTHUsI, SIBJICHHE, TTPOIIECC, CUCTEMa, HAyUYHbIN (aKT,
MPUHIUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBaHWE, HAOIIOJCHHUE,
U3MEpPEHUEe, OKCIIEPUMEHT ¢  JIPYyTruX), yHUBEpPCAJIbHBIC ydeOHBIC  JEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHHKATUBHBIE, pEryJIATUBHBIE), obecreunBaroIme
dbopmupoBaHue (QYHKIMOHAJIBHOM TPAaMOTHOCTU U  COIMAJIBLHOW  KOMIIETCHIIUU
oOyyarouuxcs, CIIOCOOHOCTD oOy4Jaronmxcs MCII0JIb30BaTh OCBOCHHBIE
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MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWS W YHHBEPCAJIbHBIE ydeOHBIC
JEHCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OCBOEHUS IPOrpaMMbl  CPEIHETO  OOIIEro
00pa3oBaHUs IOJKHBI OTPaXkKaTh:

OBJaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE e CTBUSI:

CaMOCTOATENHLHO (POPMYIIUPOBATH U AKTYaIIM3UPOBATH TPOOJIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;

WCII0JIb30BATh MPU OCBOCHUHU 3HAHUU MPUEMBI JTOTMYECKOTO MBIIUICHUS (aHANW3a,
CUHTE3a, CpaBHEHMS, Kilaccu(ukamm, 0000IIeHNs ), PACKPHIBATH CMBICIT OMOJIOTHYECKUX
MOHATUM (BBIACISATh WX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C JAPYTUMU
MOHSATHUSIMU);

ONPENEIATh LEU ACSITEIbHOCTH, 33aBasl MApaMETPbl U KPUTEPUH UX TOCTUKEHUS,
COOTHOCHUTH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBJIECHHBIMU LIEISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKUE TOHATHS U1 OOBCHEHUS (PAKTOB U SIBICHHI KHBOM
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, JEITyKTUBHbBIC, MO aHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH UM TNPOTUBOPEYUST B paccMaTpPUBAEMbIX SIBICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHSITh CXEMHO-MOJIEIbHBIE CPEJCTBA JJIS NPEACTaBICHUS CYIECTBEHHBIX
CBSI3€H U OTHOIICHWH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUHIA
Pa3HOTO POJia, BBISIBIIEHHBIX B PA3IMYHBIX HH(OOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEHICHUS MpoOJeMbl ¢ YYETOM aHajdu3a HMMEIOIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OIEHUBATh COOTBETCTBHE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOIHATH PabOTy B YCIOBHSX PEabHOTO, BUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BIIAJICTh HaBbIKAMU Y4YEOHO-UCCIIEIOBATEIBLCKOW W TPOCKTHOM JIEeATEeIHLHOCTH,
HABBIKAMH pa3peiieHus mpooiieM, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB pEIICHUS NPaKTUUYECKUX 3a7ad, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUbI ACSITEILHOCTH MO MOTYUYEHUI0 HOBOTO 3HAHUS, €T0
WHTEPIpETaliU, TPEOOPa30BAHUI0 U TPUMEHEHHUIO B YUCOHBIX CUTYAIUsAX, B TOM YHCIIC
IIPY CO3/IaHUH YIEOHBIX U COIMATBHBIX TTPOEKTOB;

dbopMupoBaTh HAay4YHBI THUI MBIIUICHUS, BJIaJeTh HAyYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOpPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEILHOMN JACATEIHBHOCTH
Y KU3HEHHBIX CUTYaIIUX;
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BBISIBJISITH MIPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyalIM3UpPOBATh 3aj]auy, BBIBUTATDH
TUNoTe3y €€ pelleHMs, HAXOJAUTh apryMEHTHI JJI JOKa3aTelIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEHICHUS 3aJauyd pe3yibTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYUIECTBIIATH 1IeJICHAIIPABICHHBIN MMOMCK MEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B TPO(ECCUOHATIBHYIO CPEAY;

YMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATENBHYIO U MPAKTHYECKYI0 00JacTh
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJCH, IIPEAJiaraTh OPUTHHAIBHBIE TIOJIXO/Ibl U PEIICHHUS, CTABUTh
npoOJIEMBbI U 33J1a4M, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(MopManuu (TEKCcTe Y4eOHOro
ocoOusi, HAYYHO-TIOMYJIIPHOM JIUTEepaType, OMOJIOrMYECKUX CIOBapsSIX M CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JIaHHbIX, B IHTepHEeTe), aHATM3upoBaTh MHGOPMAIIUIO PA3TUYHBIX
BUJOB M (OpM MpEACTaBICHUsS, KPUTHUYECKH OLCHMBAThb €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

(GbopMyIMpPOBaTh 3aPOCHl U MMPUMEHATH Pa3IM4YHbIE METO/IbI MPU MOUCKE U 0TOOpE
Oounonornyecko nHGOpMAIIHK, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YU€OHBIX 3a/1a4;

npuobperaTh  ONBIT  HMCHOJb30BaHUS  MH(OPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHM, COBEPUICHCTBOBATHh KYJIbTYPY AaKTUBHOI'O HCIOJIb30BAHUS Pa3IUUYHbBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOATENLHO BbIOMpATh ONTUMAIbHYIO (hOPMY MpEACTaBICHUS OMOJIOTHMYECKOM
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAay4YHBIN SI3bIK B Kau€CTBE CPENCTBA MpPH paboTe ¢ OMOJOTHYEeCKOM
uHboOpMaIMell: MPUMEHATh XUMHUYECKHe, (PU3NYECKHE W MaTeMaTUYeCKUe 3HAKU U
CUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIIATYPY, UCTIOJIb30BaTh U MPEOOPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIAJICTh HABBIKAMH PACMO3HABAHMS M 3alIUThl MHQPOpMANUU, WHOOPMAITMOHHOU
0€30I1aCHOCTH JTUYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHMKAIlMU BO BceX c(epax >KM3HM, aKTUBHO y4acCTBOBAaTh B
JMAJIOTe WK TUCKYCCUH IO CYIIECTBY 00CYKIaeMoil TeMbl (YMEHHE 3a]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYX/ICHUS OTHOCUTENILHO BBITIOJIHEHUS MpeiaraeMon 3ajaun, YYUThIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3UIINI IPYTUX YYACTHUKOB IMAJIOTA UITU JUCKYCCHUH);

pacno3HaBaTh HeBEpOaJbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAUEHHUE COLUATBHBIX
3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHMS KOH(MIMKTHBIX CUTyallUid, YMEThb CMSAr4arhb
KOH(JIMKTHI U BECTH IIEPETOBOPHI;
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BJAQ€Th PA3IMYHBIMU CIOCOOAMH OOIEHUS U B3aUMOACWUCTBHS, MOHUMATh
HaMEpEHUs PYTUX JIIOJIEH, TPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECEIHUKY U B
KOPpEKTHOU popMe hopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO U JOTUYHO M3JIAraTh CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh U MCIOJIB30BATh MPEUMYIIECTBA KOMAHAHON U UHIUBUAYaIbHON paOOThI
IPU pelIEHUU OMOJOTUYECKON MPOoOJIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS
IpynmnoBbIX (JOPM B3aUMOJIECHCTBUS MPU pellICeHUH yueOHOH 3a1auu;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C YYETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEM KaKJI0TO YI€HA KOJUIEKTHUBA;

IIPUHUMATD L€ COBMECTHOW NEATEIbHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH
JEUCTBUA 110 €€ JOCTUIKEHUIO: COCTABIIATh IUIaH ACHCTBUM, paCIPENEIATh POIU C YYETOM
MHEHUI YyYaCTHUKOB, O0CYKJIaTh PE3YJIbTAThl COBMECTHOUN pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaKJOI0 yYaCTHHKAa KOMaHIbl B OOIIMN
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

[pe/ularartb  HOBBIE  IIPOEKTHI, OLCHUBATh MAECH C IIO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3JIMYHBIX CUTYyaIUsX,
IPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh NHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsiTHBHBIMHU ACHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS1 BBISBICHUS MPOOJIEM M UX PELICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYaLIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IEJEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOUX JCHCTBUAX U IOCTYIKAaX 10 OTHOLICHMIO K KUBOW IPUPOJAE, CBOEMY 340POBBIO U
30POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  TTO3HABATEIBHYIO  JEATEIBHOCTb, BBISBIATH
npoOJjieMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJauyd B 0O0pa30BATEIHHOM
JNEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUS MpOoOJIeMbl C Y4ETOM HMEIOLIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaLIUsIM;

pacuMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

JieNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (YOPMHUPOBAHUIO U TMPOSBICHUIO IIUPOKON 3PYIMLMUA B PAa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:
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JlaBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/IETh HAaBBIKAMM IIO3HABATEJIBHOM pEQIIEKCMM KaK OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUN U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHMM, UCIOJIb30BAThH
npuémbl peIeKCUU ISl OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELICHHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTHI APYIUX [IPU aHAIU3E PE3YIbTATOB AEATECIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTUBBI U ApTYMEHTHI APYTUX [PHU AHAIN3E PE3YIbTATOB AEATEIBHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl ocBoeHHs nporpaMmMmbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKJIIOYAIOT cnenuuueckue s ydeOHoro mnpeamera «buosorus» HaydHble
3HAHMSI, YMEHUA U CIOCOOBI IEHCTBUN IO OCBOEHHUIO, MHTEPIPETALINH U TPEOOPA30BAHUIO
3HaHUM, BUJBI JESITEIBHOCTH I10 MOJYYEHUIO HOBOI'O 3HAHWS M NPUMEHEHUIO 3HAHUU B
pPa3IMYHBIX YYEOHBIX CHUTyallMsIX, a TaKKe B pEaJIbHBIX J>KU3HEHHBIX CHUTYaIMsIX,
CBA3aHHBIX ¢ Ouosorueil. B mporpamMme mnpeameTHble pe3ynbTaThl MPEACTABICHBI IO
rojiaM 00y4yeHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOrO Tipenmera «buonorus» 6 10 knacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa M HAy4YHOI'O MHUPOBO33PEHHUS, O BKIAJE POCCUUCKHX M 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTUE OMOJIOTUH, (PYHKIIMOHATBHON TPAMOTHOCTH YeJIOBEKa JJIs PEILICHUS
YKU3HECHHBIX 337124,

YMEHHUE PaCKphIBaTh COJAEpPKAaHUE OMOJOTMYECKHX TEPMUHOB W TMOHSATUMN: KU3HB,
KJIETKa, OpTaHu3M, MeTabo0u3M (0OMEH BEIIECTB M MPEBpaIlleHUE YHEPTUM), TOMEOCTa3
(camoperynsiuus), ypOBHEBasi OpraHM3alUsl >KUBBIX CHUCTEM, CAaMOBOCIPOM3BEIICHUE
(penpoayKuusi), HacJIeACTBEHHOCTh, U3MEHUHBOCTb, POCT U Pa3BUTHE;

YMEHHE U3J1araTb OMOJOTHYECKHE TEOPUH (KIETOUHAsI, XPOMOCOMHAs1, MyTallHOHHas,
LEHTpaJIbHASI IorMa MOJIEKYJIsIpHOU Onosiorun), 3akonsl (I'. Menaens, T. Moprauna, H. W.
BaBuiioBa) 1 yueHus (0 HeHTpax MHOT0OOpa3us U MPOUCXOKIEHUS KYJIbTYPHBIX PACTCHHM
H. 1. BaBunosa), onpenensiTh TpaHUIIbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BIAJCTh METOJAMHU HAyYHOTO IO3HAHMUSI B OWOJIOTUU: HAONIIOEHUE U
ONMCAHUE KUBBIX CHCTEM, NPOLECCOB W SBJICHUN, OpraHU3alMs U IPOBEACHHE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THUIOTE3bl, BBIABICHHE 3aBHCHUMOCTU
MEXIY HCCIEeNyEeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX pe3yJIbTaTOB,
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UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHME [€JaTh BBIBOJbI HA
OCHOBaHUU TMOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH IPOIIECCOB:
oOMeHa BEUIECTB M TMPEBpAIllCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO U
PHEPreTHYECKOro  OOMEHa, XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOJOTBOPEHHS,
Pa3MHOXKEHU S, MHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHATh TMOJy4YEHHBbIE 3HAHUA [JIs1 OOBACHEHUS OHUOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, JIsl IPUHATHS MPAKTHUECKUX PEUICHUI B MOBCETHEBHON KU3HHU C
1enblo obecreueHns: 0€30MacCHOCTH CBOETO 3/I0POBbS U 370POBbsI OKPYKAIOLIUX JTIOACH,
COOJNIOZCHUST HOPM TPaMOTHOTO TIOBEACHUSA B OKpYXKaIOLIeH MPUPOAHON cpeje,
NOHMMaHHE HEOOXOAMMOCTH HCMOIb30BaHUS JTOCTHKEHUN COBPEMEHHOM OHOJIOTMU U
OMOTEXHOJIOTUH Il PallMOHAIBHOIO IPUPOIOTIOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTApHBIE TEHETHUECKHUE 3a/a4yl Ha MOHO- M JUTHOpPUIHOE
CKpEIMBaHME, CIICIJICHHOE HacleAOBaHNWE, COCTAaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUSA JUTS TIPEeICKa3aHus HAaCIeAOBaHUS IPU3HAKOB y OPTaHNU3MOB;

yYMEHUE BBITIOJIHATH JIA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COONMIOAATh IpaBUiIa
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPUTHYECKH  OLIEHWBAaTh W  HMHTEPIPETUPOBATh  HH(POpPMAIHIO
OMOJIOTHYECKOTO COACPKaHMs, BKIIIOYAIOUIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOM WHGOpPMAIMK, HAYyYHO-TIOMYJISIPHBIE MaTepUabl),
THUYECKUE aCMEKThl COBPEMEHHBIX HCCIENOBaHUM B  OHOJOTMM, MEIUIMHE,
OMOTEXHOJIOTHH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE NMUCHBMEHHBIE W YCTHbIE COOOIIEHUs, 0000mIas
Ounonornueckyro MHGOPMAIIMI0O U3 HECKOJBKHUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUN B CUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHUHBI
MHUpPa U Hay4dHOTO MHPOBO33PEHMS, O BKJIAJE POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHATBHON TPAMOTHOCTH YeJIOBEKa JJIs PeIICHUS
KU3HEHHBIX 3a71a4;

YMEHHE pPacKpbIBaTh COJEpKaHWE OHMOJOTHUECKUX TEPMHUHOB W TIOHSTHHA: BHII,
MOMyYJSAIKsA, TEHO(POHM, DBOJIONUSA, JABWXKYyIMHUE CWIbl ((PakTopbl) IBOIIOIHH,
MPUCTIOCOOJICHHOCTh ~ OPTaHM3MOB, BHJI000pa30BaHME, DJKOJIOTHYECKUE  (DaKTOpHI,
HKOCHCTEMA, MPOJYLEHTHI, KOHCYMEHTBI, PEIyLEHTbI, LIENHU MUTaHUS, HKOJIOTHUYECKas
nupamMujia, buoreoieHos, ouocdepa;

YMEHHE H3JlaraTh OMoJoTHYecKhe Teopuu (dBomtormoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIIEBOIO CXO/ICTBA
K. M. bapa, yepenoBanus riaBHbIX HanpaBieHUi u nmyren 3Bomonuu A. H. CeBepuosa,
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yaenust o 6uocdepe B. . BepHaackoro), onpenensarts rpaHuIbl UX MPUMEHHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJaMH HAyYHOTO TO3HAHUS B OWOJIOTMM: HAONIOJCHHE U
OMMCAaHUE KUBBIX CHCTEM, INPOLECCOB U SBJICHUMN, OpraHu3alus U MPOBEIACHHE
OMOJIOTMUECKOTO JKCIIEPUMEHTa, BBIABMKCHHE THUIOTE3bl, BBISIBICHHE 3aBUCHMOCTU
MEXIYy HUCCIEIyeMbIMH BEJIWYMHAMH, OOBSICHEHHE TIOJYYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUH W 3aKOHOB, YMEHHUE JelaTh BBIBOABI Ha
OCHOBaHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIJICATh CYIIECTBEHHBIE NPU3HAKU CTPOCHUS OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALUN, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOI'O
ot0Oopa, BUI000pa30BaHUs, IPUCIOCOOIEHHOCTH OPTaHNU3MOB, JIEHCTBUS 3KOJOTHYECKUX
(GbakTOpOB Ha OpraHu3Mbl, IEpPEHOCA BEIIECTB M IOTOKAa JHEPIMM B HKOCUCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHUH B HKOCHCTEMax CBOEW MECTHOCTH, KPYyTrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

YyMEHUE TIPUMEHSATH TIONYYCHHBIC 3HAHUA I OOBSICHEHHUS OWOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JIJIsl IPUHATHUS MPAKTUUECKUX PEIICHUI B MMOBCETHEBHOM KU3HHU C
1enblo obecreueHus: 0€30MaCHOCTU CBOETO 3/I0POBbS U 370POBbsI OKPYKAIOLIUX JIOACH,
COOJNIOACHUST HOPM TPaMOTHOTO TIOBEACHUSA B OKPYXKAIOIIEH MPUPOAHON cpeje,
MOHMMaHHE HEOOXOIUMOCTH MCIOJIb30BaHUS JTOCTHXKEHUI COBpEMEHHOW OMOJIOTHU IS
PaIlMOHAIBHOTO MPUPOIOTIOIE30BAHMUS;

yMEHHUE pemiaTh JJIeMEHTapHble OWOJIOTMYECKHE 3a/7aud, COCTaBISATH CXEMBbI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCUCTEMaX (1IN MUTaHUS);

YMEHHE BBINIOJHATH JaOOpaTOpHbIE M MpaKkTUuecKue paboThl, cOOI0aaTh MpaBmUiia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTUYECKH  OIIEHMBaTh W  UHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS M3 Pa3THMYHBIX
MCTOYHUKOB (CpelcTBa MaccoBOM MHGOpMALMK, HAYyYHO-TIOMYJISIPHBIE MaTepUalbl),
paccMmaTpuBath rI00aNbHBIE YKOJIOTHUECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH
110 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHUE CO3/1aBaThb COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIC COOOIIEHHUs, 00001Ias
OMONOTHYECKYI0 MH(OPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapat OMOJOTUH.
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
IPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIBbTATAM OCBOEHUA

OCHOBHOM OBEPA30BATEJBHOM MPOI'PAMMBI CPEJTHET'O OBIIEI'O
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUSA 110 BUOJIOI'NHU

B ¢enepanpHpIX M pernoHaNbHBIX MPOLEAYpax OICHKH KadecTBa 0Opa3oBaHUS
HCIIONIB3YETCS MepedyeHb (KOAU(PUKATOP) paCHpeeICHHBIX MO KiaccaM MPOBEPSEMBIX

TpeOOBaHMI K

pe3yJbTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTeIbHOM IPOTrpaMMbI

CpeaHero o0mero o0pa3oBaHus U AIEMEHTOB COJCPKAHUS TT0 OMOJIOTHH.

IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30oBaTe/IbHOM

NPOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

HpOBepHCMBIG IMPpCAMCTHBIC PC3YJIbTAThl OCBOCHUA OCHOBHOM
O6paBOBaTeHBHOﬁ IIporpaMmsal CpPpCIHCTO O6IHCFO O6paSOBaHI/IH

1

CdopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHMS  €CTECTBEHHBIX HayK, B (OpMUPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA U HAYYHOTO
MHUPOBO33pPEHUS; O BKIJIAJIE POCCUUCKHX M 3apyOCKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OWMOJIOTUH; (DYHKIIMOHAIBHOW TPaMOTHOCTH
YeJIOBeKa JJIsl PEIICHUS] )KU3HEHHBIX 3a]1a4

YMeHHue packphiBaTh COJEpKAHHE OHOJIOTMYECKUX TEPMHUHOB
U TIOHSITUM: XKU3Hb, KJIETKA, OpraHu3M; MeTab0u3M (0OMEH BeIlleCTB
U TpeBpallleHHe SHEPruM), rOMeocTa3 (CaMOperysisiuus), ypoBHEBas
OpraHu3alys >KMBBIX CUCTEM, CAMOBOCITPOU3BEICHUE (PENPOAYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE

YMeHue uznaratb OMOJIOrHYeCcKue TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTaionHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
ydyeHus (0 LIEHTpax MHOrooOpasusi U MPOUCXOXKIECHUS KYJIbTYPHBIX
pactenuit H.W. BaBunosa), onpeaensTb rpaHuilbl KX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM
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YMeHue BiIaZeTb METOJAaMU HAay4yHOI'O II03HaHUS B OHOJIOTUHU
(HaOnrofieHHe W OMMCAaHWE JKUBBIX CHCTEM, IMPOILIECCOB U SIBJICHMIA;
OpraHu3aiusi ¥ TPOBEACHHE OHOJOTHYECKOrO0 HKCIEPHUMEHTA,
BBIIBIJKCHUE  TUIOTE3bl;  BBIIBJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIMUYNHAMU, OOBSICHEHNE TIOyYEHHBIX PE3YyIbTaTOB,
VCIIOJIb30BAaHHBIX HAYYHBIX ITOHATHM, TEOPUHM M 3aKOHOB; YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTaTOB)
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YMeHHe BBIACTATh CYIIECTBEHHBIC MPHU3HAKA BHUPYCOB, KIIETOK
OPOKapUOT M OyKapuoT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpPraHu3MOB;  OCOOEHHOCTH  TIPOIIECCOB ~ OOMEHa  BEIIECTB
U TIPEBpAIICHHs PHEPTUU B KJIETKE, (POTOCHHTE3a, IIIACTHUYECKOTO U
PHEPreTUYECKOr0  OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKECHUS, HWHIUBUAYATbHOTO  Pa3BUTHS
opraHu3ma (OHTOI€HE3)

YMeHue nOpUMEHATh [OJIyYEHHbIE 3HAHUS I OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM, U1 TPUHATHUS MPAKTHUECKUX
pelIeHu B MOBCETHEBHOM KU3HU B IIEJIIX 0OecreueHus: 6e301acCHOCTH
CBOETO 3JI0POBbS M 3I0POBbSl OKPYXAIOLIMX JIIOJEH, COOIIOACHMS
HOPM TPaMOTHOTO IOBEICHHUS B OKpPYXAIOLIEH NPUPOIHOM CpeExc;
NOHMMaHHE  HEOOXOJUMOCTH  HCIIOJIb30BAHUSA  JIOCTHXKEHUI
COBPEMEHHOW OHOJOrMM M OMOTEXHOJOTMH [ PpalUdOHAIBHOTO
IIPUPOIONIOJIB30BaHNUS

YMeHue pelmiaTb JJICMCHTAPHBIC I'CHCTHYCCKHUC 3aJa4 Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCHIMBAHUC, CHCIINICHHOC HACJIICAOBAHUC, COCTABJISITh

CXCMbI MOHOFI/I6pI/IIIHOFO CKpCIINBAaHHA
AJI1 IpEACKa3aHA HACJICAOBAHUSA ITPHU3HAKOB Y OPraHn3MOB

YMeHue BBIIONHATH Ja0OpaTOpHble M MpPaKTHUYECKHE paboThI,
coOoaTh IpaBwiIa Mpu paboTe ¢ y4eOHBIM M J1IAOOPAaTOPHBIM
o0opyaoBaHUEM

YMeHHe KPUTHYECKH OIICHWBATh U MHTEPIPETHPOBATH MH(POPMAIIHIO
OMOJIOTMYECKOTO  COJIEpKaHWs, BKJIIOYAIOIIYI0  IICEBIOHAYYHBIC
3HaHUSA W3 Ppa3audHbIX HcTOoYHUKOB (CMMU, HaydHO-TIOMYJISIpHBIC
MaTepHabl); ATUYCCKUE AaCIEKThl COBPEMEHHBIX WCCIICIOBAHUHN B
OHOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHU

10

YMeHnue co3naBath COOCTBEHHBIC MMCHMEHHBIC H YCTHBIC COOOIIICHUS,
0000111ast OMOIOTrMYeCKy 0 HHGOPMAIINIO U3 HECKOJIBKIX UCTOUYHUKOB,
I'PaMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH

IIpoBepsieMble 3J1eMEHTBI COACPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 buoiorus xak Hayka
1.1 | buonorusa — Hayka o >xuBod mpupoze. Ponp Ouonoruu B popmupoBaHuu
COBPEMEHHOM Hay4HOU KapTuHBI Mupa. CucTemMa OMOJOTHYECKUX HAYK
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1.2

MeToapl TIO3HAHHWS JKUBOH MpUPOABl  (HAOIIOACHWE, OSKCICPUMEHT,
OIMCaHWe, U3MEpPEHHUE, KIacCU(PHUKAIUA, MOJACITUPOBAHNE, CTATUCTHICCKAS
00paboTKa TaHHBIX )

JKuBbIe CUCTEMBI M UX opraHu3anus

2.1

XKusbie cuctemMbl (OMOCHCTEMBI) KakK TMpPEAMET W3yYeHUs OWOJIOTHH.
CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue

2.2

VYpoBHU OpraHu3alyy OMOCUCTEM: MOJIEKYIISIPHO-TeHETUYECKUIA, KIIETOYHBIH,
OpPTraHU3MEHHbIN, TOMYJISILIMOHHO-BUI0BON, SKOCUCTEMHBIN, OOCepHBIH

XHUMHMYECKHUHM COCTaB U CTPOCHHUC KJICTKH

3.1

XUMHYECKAN COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpPOSJIEMEHTHI,
MHKpPO3JEMEHTh. Bojna u MuHepanbHble BemiecTBa. OYyHKIMM BOABI U
MUHEPAJIbHBIX BElIecTB B kieTke. [loanepkanue ocMOTHYECKOTro OajaHca

3.2

benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnuMble M 3aMEHHUMBIE AMHHOKHUCIIOTBI. AMUHOKHCIOTHBIA COCTaB.
YPOBHM CTPYKTYphl O€IKOBOM MOJIEKYJbl (MEpBUYHASl, BTOpHUYHAs,
TpeTUYHasi U YETBEPTUYHAsA CTPYKTypa). XUMHUYECKUE CBONCTBA OEJIKOB.
buonornueckue QpyHKIIMN OEITKOB.

®depMeHTHl — Ouosiorudyeckue KaranuzaTtopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIN IIEHTp, cyOcTpaTHas cnenupuyHoctb. KodepmenTsl. ButamMuHsl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTalIN3aTOPOB

3.3

VYrineBonpl:  MOHOcaxapunbl (TJIIOKO3a, pubo3a W JIE30KCHpH003a),
aucaxapuibl (caxaposa, JJaKTo3a) W IMojucaxapujibl (Kpaxmall, TIIMKOTeH,
1eJUT0103a). bruonorndeckue PyHKIUK yrIeBOIOB.

Jlunuapl:  TpUrauuepuabl, crepouabl, ¢ochomunuasl. [uapoduIsHO-
ruipodoOHbIe cBOMcTBA. buonornueckue GyHkuuu aunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTUHU

3.4

Hyxnennoseie kucnorel: JHK u PHK. Hykneoruasr — moHOMEpSI
HyKJ1enHOBBIX KucnoT. Ctpoenue u ¢pynkuuu [JHK. Ctpoenue u ¢pynkuuu
PHK. AT®: crpoenue u pyHkuuu

3.5

[utomorust — Hayka o kietke. Kierounas teopusi. MeTo1bl U3y4eHUs KIETOK

3.6

Knerka kak 1menoctHass >kuBas cuctema. OOIIMe NpHU3HAKU KIETOK:
3aMKHYyTas HapyxHass MemOpana, mosekynbsl JIHK kak reHeTtnueckuit
arrapar, cucTeMa CuHTe3a OeJika

3.7

Tunel KIE€TOK: dyKapuoTHYecKass W Tpokapuotudeckas. OcoOeHHOCTH
CTPOCHHUSI TPOKAPUOTHYECKOM KJIETKU. KilerouHas CcTeHKa OaKTepuid.
CrpoeHue 3ykapuoTH4ecKOM KiaeTKH. OCHOBHBIE OTIWYHUSI PACTUTEIIHHOM,
KUBOTHOU Y TPUOHOM KIIETKH
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3.8

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKAJIUKC, UX
¢ynkiuu. Ilnasmatnueckas wmemOpaHa, €€ CBOWCTBA M (YHKIUH.
[uromnazma u ee opra”ouasl. OZHOMEMOpaHHBIE OPraHOMbI KJIETKH:
supomnazmarudeckass certb (JIIC), ammapar ['oapa kU, JTHU30COMBL.
IlomyaBTOHOMHBIE ~ OpraHOMJBI  KJIETKH: MHUTOXOHJPHUM,  ILIACTUIBI.
[Ipoucxoxaenre MUTOXOHAPUN U TuiacTud. Buasl mnactua. HememOpanubie
OpraHOM/Ibl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP, PECHUYKHU, JKTYTHKH.
@yHKIMU OpPraHOMUIOB KIIETKH. BKirouenus

3.9

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue sapa: sijaepHas 000J04Ka,
KapuoIuiazMa, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X(PIBHGI[GHTGHBHOCTB KIICTKH

4.1

OOmeH BeniecTB, UiaU MeTa00IN3M. ACCUMUITSIUSA (TUIACTUYECKUA OOMEH) U
JTUCCUMUJIAIUS (PHEPreTHYECKUA 0OMEH) — JIBE€ CTOPOHBI €IMHOTO IMpoIiecca
MeTaboJIu3Ma. Turbr oOMeHa BEILIECTB: aBTOTPO(HBIA U
rereporpodubiii. Posib pepMeHTOB B OOMEHE BEIIECTB U IPEBpAIllEHUU
SHEPrUM B KJIETKE

4.2

®orocunre3. CperoBas M TeMHOBas (a3bl (oTocuHTe3a. Peakuun
dboTocunTeza. DPphekTuBHOCTH (hOoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3A ISt
KU3HM Ha 3emuie. BnusiHue ycioBuil cpeipl Ha (OTOCHHTE3 W CHOCOOBI
MOBBIIIEHUS €T0 NPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTepuu. 3HaUEHUE XEMOCHHTE3a s
AKHU3HU Ha 3emiie

4.3

OHepreTuueckuii oOMeH B KkieTke. PaciieruieHune BemecTB, BBIJIEICHUE
U aKKyMYJMPOBAaHUE HPHEPTUU B KJIIETKE. DTalbl SHEPTE€TUYECKOrO0 OOMEHA.
I'mukonus. bpoxenue u ero Buabl. KUCIOpOAHOE OKUCIIEHUE, WU KIIETOYHOE
npixaHue. DPPEeKTUBHOCTh SHEPTETUYECKOI0 0OMEHa

4.4

Peaknuu wmatpuuHoro cuHte3a. I'enernueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckoit nHpopMaluu B KIeTKe. [ €eHeTHUeCKuit KO/ U €To
cBorictBa. TpaHckpunuuss — Marpuunbiil cuHTe3 PHK. Tpancnsaoms —
ouocunre3 Oenka. KomupoBanme amumHokucior. Pons  pubocom
B OMocHHTE3€e Oenka

4.5

Hexknerounsie hopmbl sxu3HU — BUpYChl. MicTopus otkpsiTus Bupycos (.M.
NBanoBckuit). OcoOOEHHOCTH CTPOCHMSI U KU3HEIECSATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3snu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynonedpunura uenoBeka (BUY) — Bo3Oyautens
CIINa. ITpodunaktrika pacripoCTpaHEHUs BUPYCHBIX 3a00J1€BaHU
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Pa3MHOX€eHNE 1 THAUBHIYaIbHOE PA3BUTHE OPTaHU3MOB

5.1

Kierounslii 1UKJI, WK >KU3HEHHBIN HUKA KieTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpotekatompe B uHTepdaze. Pernmkauus — peaxnus
matpuuHoro cunteza JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HabOp —
KapuoTurl. JIUIMJIOWIHBIA M  TAIUIOWAHBIA  XPOMOCOMHBIE  HAOOPBHI.
Xpomatupl. LluTonornueckre OCHOBBI pa3MHOMXEHHUSI U WHIUBUAYAJIBHOTO
Pa3BUTHSI OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasmme Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3a

5.2

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrolioe U nmojioBoe. Buapl 6ecnonoro
pPa3MHOXXEHUS: JCJICHUE HAJIBOE, MOYKOBAHUE OJHO- U MHOTOKJICTOYHBIX,
copooOpa3oBaHue,  BEreTaTUBHOE  pa3MHOXeHue.  VckyccTBeHHOe
KJIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAYEHUE JJIS CENEKIINU

5.3

[TonoBoe pa3MHOXKEHUE, €ro OTIIMYHS OT OSCIIOJIOTO.

Meito3. Cranumn meiiosa. [Iponeccel, mpoucxoasuMe Ha CTaausIX MEHWo3a.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii cmbici
1 3HaYC€HHE Meio3a

5.4

['amerorenes — mporiecc 0Opa3oBaHUSl TMOJOBBIX KIETOK Y KHWBOTHBIX.
[TonoBble >kenme3bl: CEMEHHUKU M sudHUKH. OOpa3oBaHUE W Ppa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CrepMaTo30M], SULEKIEeTKa) — CIepMaToreHes3
n oorene3. OCOOCHHOCTHM CTPOCHHS SUIICKIECTOK U CIIEPMATO30UJIOB.
OmnonotBopenue. [lapTreHorenes

5.5

NunuBuayanbHoe pa3BuTue (OHTOreHEe3). OMOpHUOHAbHOE pa3BUTHE
(omOpuorenes). Ortambl SMOPHOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX
KUBOTHBIX: JIPOOJICHHUE, racTpyssius, opraHorene3. [loctamOpuonanbHoe
pazButve. THUIBI MOCTOIMOPHOHANBHOTO PAa3BUTHS: MPSAMOE, HEMPSMOE
(iuumHouHoe). BnusHuMe cpenbl Ha pa3BUTHE OPTraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

Poct u passutne pacteHuid. OHTOr€HE3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHU, CTa/INH PA3BUTHUS

H&CJ’IC}ICTB@HHOCTB U UIBMCHYMBOCTL OPTraHU3MOB

6.1

IIpenmer w 3amaun reHetuku. Hcropus pasBuTuss TeHETMKU. Bxian
POCCHUHCKUX U 3apyOeKHBIX YYEHBIX B pPa3BUTHE TECHETHKU. METOIbl
reHeTUKA  (TUOPUIOJIOTUYECKUN, IUTOTEHETUYECKUN, MOJICKYJSpHO-
reHetnueckui). OCHOBHBIE TE€HETHYECKHE TOHATUA. [ 'eHeTnyeckas
CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMax CKPEIIMBAHUN

6.2

3aKOHOMEPHOCTH HaCJIe0BaHMsI TPU3HAKOB, ycTaHOBIIeHHbIE . Menaenem.
MonorubpuHoe cKpeuBanue. 3aKoH eAMHO00pa3usi THOPUIOB MEPBOTrO
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nokosieHus. IIpaBuio NOMHUHHMpOBaHUS. 3aKOH DPACILEIUIEHUS NPU3HAKOB.
I'mnoresa yncrotel ramet. [lo1HOE M HEMOTHOE JOMUHUPOBAHHUE.
JurnbpuaHoe  CKpellMBaHUWE. 3aKOH HE3aBHUCHMOIO  HACIEeJI0BaHUS
npu3HakoB. LluToreHeTMueckre OCHOBBI AUTMOPUTHOTO CKPEIIWBAHUA.
Ananmusupyromee  ckpemuBanue.  Vcmosb3oBaHME — aHAIM3HUPYIOLIETO
CKPEILMBAHUSA Ul ONPEEIICHUs] TEHOTUIIa 0COOU

6.3

CuemieHHoe  HacienoBaHue TnpusHakoB. Pabora T. Moprana no
CUEIUICHHOMY HAacJIeJOBaHUIO T'eHOB. HapylieHune cuenieHuss reHOB B
pe3ynbTaTe KpPOCCHMHTOBEpa. XPOMOCOMHAsi TEOPHUsS HACIEACTBEHHOCTH.
I'eneTnueckue KapTel.

I'enetnka nosa. XpoMOCOMHOE OIpPENEIICHUE T10Ja. AYyTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIE U TeTEpOraMeTHbIe Opranu3Mel. HaciienoBanue
MIPU3HAKOB, CIICTUICHHBIX C MTOJIOM

6.4

N3MeHUnBOCTS. Buppr M3MEHYUBOCTH: HEHACJIC/ICTBCHHAS
W HacleACTBeHHas. Ponp cpenpl B HEHACHEACTBEHHOM W3MEHYMBOCTH.
XapakTepucTuka Moau(pUKAIIMOHHOW U3MEHYMBOCTU. BapualimoHHbIN psii 1
BapualnMoHHass kpuBad. Hopma peakuum mnpuszHaka. KoaumdecTBEeHHbIE U
KaueCTBCHHbICE TPU3HAKM M  UX Hopma  peakumu. CBoKcTBa
MOJIU(PUKAIUOHHON U3MEHYUBOCTHU

6.5

HacnencrBenHasi, WM TreHOTUIIMYECKas, M3MEHUMBOCTL. KoMOWHaTHBHAS
M3MEHYMBOCTh. MeH03 U TOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTH. MyTamuoHHass W3MEHUYMBOCTh. Kiraccudukanus MyTariyid:
T€HHbIE XPOMOCOMHBIC, TE€HOMHbIE. YacToTa W NPUYUHBI MYyTalHM.
MytarenHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIIEICTBECHHOM
n3meHunBocTy H.M. BaBunoBa

6.6

I'enetuka 4denoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T'€HETHUKH
YEJI0BEeKA: reHeaJOTHYeCKUM, OM3HEIOBEIN, LIMTOreHETUYECKU,
OMOXUMUYECKU, MOJIEKYJISIpHO-TeHeTHYecKuii. COBpEMEHHOE OTpeIeICHHE
F€HOTUMA: TOJHOTEHOMHOE CEKBEHUPOBAHHWE, TCHOTHUIHUPOBAHUE, B TOM
yucne ¢ nomombio I11P-ananu3a. HaciaencrBenHble 3a001eBaHMs YeIOBEKa:
reHHbIe 00JIe3HHM, OOJIe3HHW C HACIEJICTBEHHOM IpeapaciooKEHHOCTHIO,
XpOMOCOMHbIC Oosie3Hu. ComaTHYeCKHMe ¢ TEeHEPAaTHUBHBIE MYTallUU.
[IpuHIMIBI 370pOBOrO 00pa3a KW3HHU, JUATHOCTHUKH, MPO(IIAKTHKHA WU
JICUCHMUS FeHETHYECKUX 0oJIC3HEH. Meauko-reHeTUIEeCKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKON N€HETUKHU B MPEIOTBPAICHUN
Y JICUCHUH TCHETHYECKHUX 3a00JIeBaHUN YeJIOBEKA

Ceneknust opraan3MoB. OCHOBBI OMOTEXHOJIOT T

7.1

Cenekuust Kak HayKa U Mpouecc. 3apoxkKIECHUE CEJIEKIIUU U IOMECTUKALIHS.
Yuenne H.M. BaBuioBa 0 LeHTpax NPOUCXOXKIECHUS W MHOrooOpasus
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KyJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKIACHUS TOMAITHUX JKUBOTHBIX.
Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIN U MHANBUAYAIbHBIN OTOOPHI B
CEJICKLIMN PACTEHUH U )KUBOTHBIX. OLIeHKa 3KcTepbepa. bin3kopocTBeHHOE
CKpellMBaHue — NHOpUIUHT. Yncras nuHus. CKpeluBaHue YUCThIX JIMHUH.
I'erepo3uc, wmm rubpuaHas cwia. HepoacTBEHHOE CKpEIIMBAHHE —
ayrOpunuur. OtnaneHHas ruOpuauszanms U ee ycnexu. VcKyccTBEHHBIM
MyTareHe3 M IMOJYyYECHHE NOJIMIUIONIOB. [JOCTHKEHNS CENEKINU PACTEHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

broTEeXHOJIOTHST KaK OTpacilb MPOU3BOJCTBA. ['eHHas MH)KEHepus. OTallbl
co3nanus pekomOunantHor JIHK u Tpancrennsix opranu3smoB. Kietounas
uHxeHepus. KiertouHele KynabTypbl. MHMKpPOKIOHAIBHOE Pa3MHOXEHUE
pactennil. KiloHMpOBaHHE BBICOKOIIPOAYKTHUBHBIX CEIIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKUE U 3THUecKHUE nmpoodsieMbl. MO — reHeTnuecku
MOU(ULIPOBAHHBIE OPTaHU3MBbI
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IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

ChopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHCTEME
HAyYHOTO 3HAHHWS  €CTECTBEHHBIX HAyK, B (OPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MHpa M HAy4YHOTO
MHPOBO33PEHHUS; O BKIAJIC POCCUUCKHX M 3apyOCKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OWMOJIOTHH; (DYHKIIMOHAIBHONH TPaMOTHOCTU
YEJIOBEKA IS PEIICHMS )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJiep)KaHUE OWOJOTHYECKUX TEPMUHOB
Y TIOHSATHUHN: BHI, TIOMYJISAIHS, TeHOMOH T, SBOJIONHNS, TBYKYIITUE CHITBI
(dakTophI) 3BOJIIOIUH, MIPUCIIOCOOJICHHOCTh OpPTraHU3MOB,
BUJI000pa30BaHue, HKOJIOTUYECKUE (bakTophl, HKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEAYLEHTHI,  IIeMd  IUTaHWUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa

YMeHue uznaraTtb OMOJIOTMYECKUE TEOPUH (IBOJIIOIIMOHHAs Teopust Y.
JlapBuHa,  CHHTETHYECKass  TEOpUS  DBOJIIOIMHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojbiiieBoro cxojacrsa K.M. bapa, uepenoBanus
INIaBHBIX HampaBiieHWt u nytedl  sBomonuu A.H. Cesepiiosa,
yaeHuss o omochepe B.U. BepHanckoro), onpenensTb rpaHUIIBI UX
MPUMEHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BiageTh METOJaMHU HAy4YHOTO IIO3HAHUS B OHOJIOTHHU
(HaOyroZieHUe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SBIICHUI,
OpraHu3aids ¢ TPOBEACHHE OHOJOTHYECKOr0 JKCIICPUMEHTA,
BBIJIBUKCHUE  THUIIOTE3bl;  BBIABICHHWE  3aBUCUMOCTH  MEXKIY
UCCIIENyEMbIMU BETUYMHAMU, OOBSICHEHNE TTOJIYYCHHBIX PE3YJIbTaTOB,
MCMOJIb30BAaHHBIX HAyYHBIX TOHSATHUM, TEOPUM M 3aKOHOB;, YMEHHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUHU MOJTYUYEHHBIX PE3YJIbTATOB)

YMeHHe  BBIACHATH  CYIIECTBEHHBIC  TPHU3HAKKM  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJSAIWNA, MPOIYIICHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OWOTEOIEHO30B W  DKOCHCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACIEJICTBEHHOW  HM3MEHYMBOCTH,
€CTEeCTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JCHCTBUS OSKOJOTHYECKUX (AKTOPOB HA OPTAHU3MEI,
NepeHoca BEIIECTB U MMOTOKA SHEPTUHU B IKOCUCTEMAX, aHTPOTIOT€HHBIX

34



depepanbHan paboyas nporpamma | Bronorma. 10—11 knaccbl (6a3oBbil

VM3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTU, KPYTrOBOPOTA BEILLIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe

YMeHue TpUMEHSTh MOJYy4YEHHBbIE 3HAHUA IS OOBSICHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUM, AJI TPUHATHUS MPAKTUYECKUX
pelIeHMId B TOBCEIHEBHOM KM3HU B LIETISIX 0OecredeHus: 0€301acHOCTH
CBOETO 3J0pPOBbS M 3/I0POBbSl OKPYXKAIOIIMX JIOAEH, COO0IECHUs
HOPM TPaMOTHOTO TOBEACHHUS B OKpY’KaIoIIeW MNPUPOIHON Cpeje;
MMOHUMAaHUE HEOOXOJUMOCTH  HCIOJB30BaHUA  JOCTHKEHUU
COBPEMEHHOW OMOJIOTHH ISl PALIMOHATIBHOTO PUPOI0IOIb30BAHUS

YMeHune pemarh 3JeMeHTapHble OMOJOTUYECKHE 3a1a4l, COCTABIISTh
CXEMBbI IIEpEHOCa BEIIECTB U SHEPTUHU B SKOCUCTEMaXx (1[eNU MUTaHUs)

YMeHue BBIIOJNHATH Ja0OpaTOpHblE M MPAaKTHUYECKHE PpaboThI,
coO0aTh NpaBWiIa MpU paboTe € y4eOHBIM M J1TA0OPATOPHBIM
o0opyI0BaHUEM

YMeHHne KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEpKaHMUS, BKJIOYAIOIIYID  IICEBJOHAYYHBIE
3HaHUS W3 pa3IM4HbBIX HCTOYHUKOB (CMMU, HaydHO-TIOMYJISIpHBIC
MaTepHalibl); pacCCMaTpUBATh TJI0OATBHBIE SKOJIOTUYECKHE MTPOOIEMBI
COBPEMEHHOCTU, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
ITO3ULIMIO

10

YMeHue co3iaBath COOCTBEHHBIE TMCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO MCTOJIb30BaTh MOHATUHUHBIN anmapar OuoJIOTUH

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 DBOJIIOLIMOHHAST OMOJIOT U
1.1 DBOJIIONMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa d3BoOJONMH. [lasieoHTONIOTHYECKHE: TIOCIEI0BATEIIBHOCTD
MOSIBJICHUST BUJIOB B MAJICOHTOJIOTMYECKON JICTOITUCH, TIEPEXOTHBIC (DOPMBL.
buoreorpaduueckue: cxoactBo u pasznuune payH U (HiIop MaTepuKoB U
OCTPOBOB. DMOPHUOJIOTHYECKUE: CXOJCTBA U PA3NTHUUS dIMOPUOHOB Pa3HbBIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC,
aHAJIOTUYHBIC, pPYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHHW3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX
MEeTa0OJIMYECKHUX TTyTeH Y BCEX OPTaHU3MOB
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1.2

OpomonmonHas teopuss Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHUS
napBUHU3MA. [[BUOKyIIKE CHITBI SBOJIIOLUH BUIOB 110 JlapBuHY (M30BITOYHOE
pasMHOXKEHHE TPH  OTPAaHUYEHHOCTH  PECYpCOB,  HEONpeaesieHHas
M3MEHUYUBOCTbh, OOpH0Oa 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopus 3Boitounu (CTD) U OCHOBHBIE €€ IMOJIOKEHU.
Muxkposontonus. [Tonynsaius Kak eIMHULA BUIA U YBOJIOLUN

1.4

JIBmokytue cuibl ((pakTopbl) HBOJIOLMUA BUIOB B Mpupoae. MyTalmoHHBIN
OpoUecC MU KOMOMHATHBHAS W3MEHUYMBOCTb. [lOMyJSIIMOHHBIE BOJHBI
u gpeitp renoB. Mzomsamumss u wmurpanus. EctecTBeHHBIH 0TOOpD —
HanpasJsAoLUi GakTop 3Bosonuu. DopMbI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OPraHu3MOB KakK pe3yiabTaT 3BoJOLUH. [Ipumepsr
MIPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANITALIUY.

Bun wu BumooOpazoBanme. Kpurepun Buma. OcHOBHbIE —(OPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe

1.5

MaxkposBomtonusi. Popmbl  IBOMOLMU:  (DUIETHYECKAs, TUBEPIrEeHTHA,
KOHBEpreHTHasi, napajuienpHas. HeoGpatuMocTs 3BOMIOIMH

Bo3HukHOBEHHUE U Pa3BUTUC JKU3HU HA 3emiie

2.1

JloHay4HbBIE TIPENCTABICHUS O 3apOXKICHUM XKU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHUS >KM3HU Ha 3emiie: aOMOTreHe3 U MaHChepMus. XUMU4YecKas
ABOJIIOIIUS. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON SBOJIIOIIHUM.
Hauanbnple otampl Ouonornueckoi sBomonuu. [umore3za PHK-mmpa.
[TepBbie kieTKH U UX 3BOOLUS. DOpMUPOBAHKE OCHOBHBIX T'PYII KHBBIX
OpTraHU3MOB

2.2

PazBuTne xu3HM Ha 3emuie mo 3paMm W nepuoaam. Karapxeil. Apxeiickas
U npoTepo3oickas 3pbl. [laneo3oiickas spa u ee nepuoabl: KEMOPHUICKUH,
OPAOBUKCKHUH, CHJIIYPUHUCKHUM, NEBOHCKHM, KAMEHHOYTOJIbHBIN, MEPMCKHUI.
Me3o030iickast 3pa 1 €€ NePUoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.
KaliHo3olickags 52pa W €€ TepUolbl: MaJCOrC€HOBBIA, HEOTCHOBBIN,
AHTPOTOT€HOBBIA. XapaKTEPUCTUKA KIMMAaTa U Ie0JOTMYECKUX MPOLECCOB.
OcCHOBHBIC DJTambl DJBOJIIOIUU PACTUTEIBHOTO W JKMBOTHOTO MHpA.
Apomopdo3bl y pacTeHul 1 KUBOTHBIX. [10siBIIEHHE, pacliBET U BBIMUPAHUE
TPYIII )KUBBIX OPTAHU3MOB

2.3

CucteMa OpraHMYeCKOro Mupa Kak OTpa)KeHHe 3BOIOUUH. OCHOBHBIC
CUCTEMAaTUYECKHE IPYMIbl OPraHu3MOB

2.4

DBOJIIOIMA YeJIOBeKa. AHTPOIOJIOTHS Kak HayKa. Pa3BuTue npeacTaBieHui
0 MPOUCXO0XKIACHUM YenoBeka. MeTonbl n3ydeHns aHTponorenesa. Cxoacra
U pa3idyusg 4YeJIOBEeKa M KUBOTHBIX. CHUCTEMAaTHYECKOE IOJIOKEHHE
YyesoBeKa.
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IBwxkymme  cuibl  (dakTtopel) — aHTpomorenesa.  HacnenctBeHHas
W3MEHYUBOCTh M €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBI 00pa3 >KU3HHU,
M3TOTOBJICHHE OPYAHIA TPYa, MBIIIIJICHUE, PeUb

2.5

OCHOBHBIE CTAJIUM U BETBU HBOJIIOLINY YEJIOBEKA: aBCTPAIONUTEKH, YeoBeK
yMenbii, YelnoBek mpsaMoxoAsini, YeloBeK HeaHAEPTAIbCKUN, YemoBek
pasymHbld. Haxoaku HMCKOMaeMbIX OCTAHKOB, BpPEMS CYILIECTBOBAHUS,
00J1aCTh PacIPOCTPAHECHHSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIAHSI

2.6

YenoBeueckue packl. (OCHOBHbIE OOJBIIME  pachbl:  €BPOMNEOUJIHAS
(eBpaswuiickas), Herpo-aBCTpaJoUJIHAs (PKBATOpHAJIbHAsI), MOHTOJOWIHAS
(azuarcko-aMepukaHnckasi). UepTbl MPUCIOCOOICHHOCTH MpEICTaBUTENCH
YEIIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMs. EAMHCTBO YeIIOBEUECKHX
pac. Kputuka pacuzma

OpraHun3mbl 1 OKpyXxaromas cpeaa

3.1

DKOJIOTHs KaK HayKa. 3aJJauM U pa3/ielibl 3KOJIOTMU. MeTo/1bl 3KOJOTHYECKHUX
UCCJIeIOBaHUM. DKoJoruyeckoe wmupoBos3peHue. Cpeapl oOUTaHUS
OpraHU3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS

3.2

Oxonornueckue (daktopel. Kiaccudukaius 5>KoI0rMueckux (aKTOpOB:
abnoTHyeckne, OMOTUYECKHE U aHTPOIOTCHHBIE. J[eCTBHE dKOJOTHIECKUX
(GaKkTOpOB Ha OPTaHU3MBI

3.3

Abunotnyeckue pakTopbl: CBET, TEMIEPATypa, BIAXKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHus OpraHu3MoB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.
buonornueckue puTMbl

3.4

buotnueckue  daktopel.  Bumbl  OMOTHMYECKHMX ~ B3aUMOJICHCTBUI:
KOHKYPEHITUS, XHUIIMHWYECTBO, Mapa3suTU3M, MYTyalli3M, KOMMEHCAIU3M
(Hax7IeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpAIU3M. 3HAYCHUE
OMOTHYECKNX  B3aWMMOJCHCTBUU  JJIT  CYIICCTBOBAHUS  OpPraHU3MOB
B MIPUPOHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHUE XApPaKTCPUCTUKU  TIOIYJISIUU. OcHOBHBIEC TOKa3aTeIn
ITOITYJIATIU N YUCICHHOCTb, IINIOTHOCTb, POXAACMOCTb, CMCPTHOCTD,
IIpUpoOCT, MUT'PpALIUL. I[I/IHaMI/IKa YUCJICHHOCTH IOITYJIAAIUNA U €€ PCTYJIALUA

COO6HI€CTB3 H OKOJIOTHYCCKUC CUCTCMBI

Coo01iecTBO Opranu3mMoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs,
MIPOCTPAHCTBEHHAs, Tpoduyeckas (muieBasi). Buasl-nomuHanTel. CBS3U B
OMolIeHO3e

4.2

Okojnoruyeckue cuctembl (3kocuctembl). IloHsTue 00 3KocucTeme
nu  OuoreonieHoze.  DyHKIMOHAIbHBIE  KOMIIOHEHTBI  AKOCHUCTEMBI:
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IPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB U MOTOK
HEpruM B dKocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
[Tumessle nenu u cet. OCHOBHBIE MOKA3aTENIM KOCUCTEMBI: OMomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHIbI: MPOAYKIUH, YHCICHHOCTH,
onomaccel. (CBOWCTBA 3KOCHCTEM: YCTOMYMBOCTb, CaMOpEryJslus,
passutue. Cykueccus

4.3

[TpupoaHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03€P U pEK. DKOCUCTEMA XBOMHOIO
WJIM LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonormyeckoe M XO3SMCTBEHHOE 3HAYEHHE  arpo3KOCHCTEM
U ypOO3KOCHCTEM.

buopa3noobpasue kak (akTop ycToMuMBOCTH 3KocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pa3sHooOpa3us Ha 3emMIie

4.4

VYyenune B.W. Bepnaackoro o ouocdepe. I'paHuilbl, cOCTaB U CTPYKTypa
ouocdepsl. JKupoe BemecTBo U ero GpyHkImu. OcodeHHOCTH Orocdephl KaK
100aNbHONW 3KOCHUCTEMBI. J[MHaMHuYecKoe paBHOBecHME UM oOpaTHas CBA3b
B Ouocdepe. KpyroBopoTbl BemIECTB U OHOr€OXMMHUYECKUE ITHKIIBI
3JIEMEHTOB (yrjiepoja, a30Ta). 30HalIbHOCTh Onocheprl. OCHOBHBIE OMOMBI

CYILIH

4.5

UYenoredecTBo B Onochepe 3eMau. AHTPONIOTCHHBIC U3MEHEHHUS B

ouocdepe. ['modanbHbBIE YKOJIOTHYECKUE TTPOOTIEMBI.

OcHOBa pallMOHAJIILHOTO YIPAaBJICHUS] TPHUPOJHBIMH pecypcaMu M
UX UCTIOJIb30BaHUE. JJOCTHKEHMS OMOJIOTHN U OXpaHa TPUPOJIbI

38




depepanbHan pabouas nporpamma | Buonorma. 10—11 knaccbl (6a3oBbIi

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaunmenoBanmue
Ne (undposbie)
pa3aeaoB U TEM K()HTp()ﬂ],HLIe HpaKaneCKne BocnurareanHblie 3a1a4u
n/n Bcero o0pa3oBaTe/bHbIE
MPOrpamMMbl padoThI padoThbI
pecypchl
COIEHCTBOBATh B XOJ€ 3aHATUH
(OpMUPOBAHHUIO OCHOBHBIX
MHUPOBO33pEHUYECKUX HUJeH (B
3aBUCUMOCTH OT COZACPKaHUS
bubnuorexa [JOK 3aHATHI ), HAPUME
Bronorus kak Hayka 2 0 0.5 R ), HAnpHMeP,
https://m.edsoo.ru/7f41c292 marepuaabHOCTH MUPA, IPUINHHO-
CJIEJICTBEHHBIX CBA3EH MEXKIY
SIBJICHUSIMU, Pa3BUTHE B IPUPOJIE U
o01iecTBe, MO3HABAEMOCTh MUpPA U
€ro 3aKOHOMEPHOCTEMN
o0ecrneunTh HPaBCTBEHHOE
BOCIIUTAHUE YYALUXCS -
JKuBble cucTeMbl 1 UX 1 0 0 bubnmnoreka [JOK COJICMCTBOBAThH TPYIOBOMY
Opra"u3anus https://m.eds00.ru/7f41c292 BOCHHTAHUIO YYAILTUXCS,
BIIUSATH Ha MpodeccruoHalbHOE
CaMOOTIpEe/ICIICHUE
BOCIIUTHIBATh YCUAUYUBOCTh, YMEHUE
MIPE0/10JI€BaTh TPYAHOCTH,
KusznenestenbHOCTh 5 0 0 bubnmoreka [JOK AKKypaTHOCTb IIPU BBIMOJIHEHUU
KJIETKU https://m.edso00.ru/7f41c292 3amaHuii, CUIIBI BOJIH,

HACTOWMYHMBOCTH, YIIOPCTBA;
JI0OMBATHCS CUCTEMATUYECKOTO
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BBITIOJIHEHUS JIOMAIITHETO 3a/1aHMUs,
MOCWJILHOCTH 3a/laHu, HEe
JIOITYCKAIOIIUX TEePerpy3Ku

XHUMHUYECKUH COCTaB U
CTPOCHHUC KIICTKHU

PasmHoxeHne n
VHIUBUYyAIbHOE
pa3BUTHE OPTaHU3MOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292

COZCHCTBOBATH (PU3NIECKOMY
BOCIIUTAHHIO YJaIuXcsl (3a00THThCS
0 po(pUITAKTUKE UX YTOMIISIEMOCTH
Ha ypOKe);

oOparniate BHUMaHUE Ha YCTPaHCHHE
TUIIUYHBIX HEJIOCTATKOB B
BOCIIUTAHHUH y4aIuXcs
(HeTMCIUTUTHHUPOBAHHOCT,
HETaKTUIHOCTh, HEOOSI3aTEIIBHOCTD
T.1.);

BOCIIUTBIBATh OTBETCTBEHHOCTH 32
pe3ynbTaThl yueOHOTO TPyAa,
MMOHMMAHHE €r0 3HAYNMOCTH,
COOMI0ICHNE TEXHUKH 0€30IIaCHOCTH,
CaHWTAPHO-TUTHEHUICCKUX YCIOBUH
TpyIa;

HaciencTBeHHOCTE U
N3MCHYUBOCTH
OpraHU3MOB

1.5

but6mmorekxa [IOK
https://m.edsoo.ru/7f41¢c292

C LIETBI0 (PU3HUECKOTO
COBEPILIEHCTBOBAHUS M COXpPaHEHUS
3JI0POBBS yUaTUXCsl HEOOXOIUMO
MEHSTH BUABI IE€ITEILHOCTH Ha
MPOTSDKEHUH YPOKa, CICTUTD 32
MPAaBUJILHON OCAaHKOM, BBINIOJHATH
HOPMBI OCBEIIeHUs pabodero mMecra,
OCYUIECTBJISITh TPOBETPUBAHUE
KaOMHeTa, T0OUBATHCS COOIIOACHUS
YUCTOTHI;
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CGJ’IGKHI/IH OpraHU3MOB.

BOCIIMTAHME UHTEPECA K IIPEIMETY, K
YUEHHUIO;

BOCIHUTHIBATH JOOpOKeNaTeIbHOE
OTHOIIICHUE yYaIlUXCs APYT K APYTY,

OCHOBEI 3 Enbmaorexa ITOK oOecrieunBaTh 10OPOKEIATEITLHOE
https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU OTHOIICHUE K YYAIIUMCS CO CTOPOHBI
MpernoaBaTelis, B COUYSTAaHUH C
TpeOOBATEIBHOCTHIO, €TO
IICJarOrMYCCKUM TaKT;
Pe3epBHOE Bpems 1 bubmorera [JOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO 34

YACOB I10 I[TPOTPAMME
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11 KJIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

OBOJIIOAOHHAS
ouoorus

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

BocnurareabHbIe 320291

COZEHCTBOBATh B XOJI€ 3aHATUN
(hopMHUPOBAHKIO OCHOBHBIX
MHUPOBO33pEHYECKUX UJEH (B
3aBUCHUMOCTH OT COJEPIKAHUS
3aHSTHI), HAaIpUMeED,
MaTepUAIbHOCTU MUPA, TPUUUHHO-
CJIEICTBEHHBIX CBSI3€H MEXKIY
SIBJICHUSIMHU, Pa3BUTHE B PUPOJIC U
o01miecTBe, MO3HABAEMOCTh MUpa U
€ro 3aKOHOMEPHOCTEN;
o0ecreynTh HPaBCTBEHHOE
BOCITUTAHUE yJaIUXcs (BOCITUTAHUE
HPaBCTBEHHBIX KaYECTB KaK
MaTPUOTU3M, KOJUIEKTHBU3M,
TYMaHU3M U JPYTHX
00I1eYeIIOBEUSCKUX IIEHHOCTEN );

BoszankHOBeHME U
pa3BUTHE )KU3HH HA
3emiie

0.5

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41cc74

BOCIIUTBIBATh OTBCTCTBCHHOCTH 3a
pe3yJIbTaThl YIeOHOTO TPY/a,
IIOHMMAaHHUE €0 3HAaYMMOCTH,
COOIIOICHHE TEXHUKH 0€30IMacHOCTH,
CaHUTAPHO-TUTUEHUYECKUX YCIOBUI

Tpyaa,



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

depepanbHan pabouas nporpamma | Buonorma. 10—11 knaccbl (6a3oBbIi

C 1eIbI0 (pU3UIecKoro
COBEpIICHCTBOBAHUS U COXPAHEHUS
3/10pOBbS yUaIUXCs HEOOXOIUMO
MEHSTh BUBI AEITEIbHOCTH Ha
HNPOTSKEHUH YPOKa, CICTUTH 32
MPAaBUJIBHON OCAaHKOM, BBINOJIHSTh
HOPMBI OCBEIIEHUs pabovero Mecra,
OCYIIECTBIISATH IPOBETPUBAHUE
KaOMHeTa, TOOMBATHCS COOIIONECHUS
YHUCTOTHI;

OpranusMsl 1
OKpY’KaroIlas cpena

Coo01ecTBa 1
IKOJOTUYECKUE
CUCTCMBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

C TEIbI0 (PU3UIEeCKOro
COBEPIIICHCTBOBAHUS U COXPAHCHUS
3JI0pPOBbS YUaAIIHXCsI HEOOXOTUMO
MEHATH BUALI JEATEILHOCTH Ha
MPOTSKEHUH YPOKa, CIIETUTH 32
IIPAaBUWJILHON OCaHKOMW, BBIIOJIHATh
HOPMBI OCBEIIeHUs pabodero mMecra,
OCYIIECTBIISITH IPOBETPUBAHHE
KaOMHETa, TOOMBATHCS COOTIOAECHMS
YHUCTOTEL,

(hopMupoBaTh UHTEPEC K MPEAMETY,
TPaXXTAHCKYIO MMO3UIINIO;
BOCTIMTHIBAThH IKOJIOTHYECKOE
MBIIIUICHHE, TYMaHUCTHUECKOE
MBINUICHUE, TEPITUMOE OTHOICHUEC K
Yy>KAM B3TJISI/1aM, TTO3UIIHH, 00pa3y
JKU3HU;

BOCITMTBIBAaTb YMCHUC
OpPUEHTUPOBATHLCS B OOIIECTBEHHO-
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MMOJUTHYECKOH KU3HU; 00eCIIeunBaTh
MaTPUOTUYECKOE BOCITUTAHHUE,
BOCIIMTaHHE OTBETCTBEHHOCTH 3a
YeCTh U YEJIOBEUYECKOE TOCTOMHCTRBO;

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTtobl mo3HaHus xuBoU mpupobl. [IpakTudeckas
2 adora Ne 1 «Mcnosb30BaHre pa3IuIHBIX METOJIOB 0 0.5 bubmorexa HOK
P B P A ' https://m.eds00.ru/863e6122
MIPU U3YyYCHUH OMOJIOTUYECKUX 0OBEKTOB)
3 buonornueckue cucTeMsl, MPOLIECCHl U UX U3YUYECHHE 0 0 bubmorexa LIOK
> POt ya https://m.eds00.ru/863e6564
4 XHUMHUYECKUH COCTaB KJIETKU. Bona 1 MUHEpAJIbHBIE 0 0 bubmuoreka [IOK
CoJIx https://m.eds00.ru/863e674e
bu6mmoteka IIOK
5 b . 0 0
e, COCTaB H CTPOCHHE GenkoB https://m.edso0.ru/863e6b72
depMeHTBI — OMOJIOTHYECKHE KaTaTu3aToOPhI.
JlaGopatopnas pabora Ne 1 «M3yuyenue bubmmnoreka HOK
6 - 0 0.5
KaTaJIUTUYECKOM aKTUBHOCTH (PepMEHTOB (Ha https://m.edso0.ru/863e6b72
MIpUMepe aMIIIa3bl WIK KaTajaa3bl)»
but6mmoreka [IOK
7 I 0
YriteBoneL. Jrm et https://m.eds00.ru/863e6870
8 Hyxneunnosbie kucinorsl. AT® 0 0 bubnmorexa LHOK

https://m.edso0.ru/863e6d5c
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Hcropus u meTobl u3ydeHus kieTku. Kiierounas

bubnunorexa LIOK

9 0
Teopust https://m.eds00.ru/863e6e88

10 Kierka xak 1esocTHas ’uBas cuctrema 0
Ctpoenue aykapuoTudeckoi kietku. JlabopaTtopHas

. bubnunorexa LIOK
pabota Ne 2 «3yueHue CTpOeHHUsI KIETOK PaCTeHUH,

11 . 5 . 0.5 https://m.eds00.ru/863e6ff0
KUBOTHBIX, TPUOOB U OaKTEpUil 10T MUKPOCKOIIOM https://m.eds00.ru/863e716¢
Ha TOTOBBIX MUKpOIIPENapaTax U UX OMKUCAHUE

bubmuoreka [{OK

12 OOMeH BeIIECTB U META00IN3M 0 https://m.edsoo.ru/863e766¢

bubmuoreka [{OK

13 dotocmires. Xemocurres 0 https://m.edso00.ru/863e7c98

. bubnuoreka [{OK

14 DHepreTieckuii oOmeH 0 https://m.edsoo.ru/863e7aae
KuzHeHHbI UK KIeTKu. Jlenenue kieTku. MUTos.

15 Jlaboparopnas pa6ota Ne 3 «HaGmronenrne MuTo3a B 05 bubnnorexa [JOK
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MHUKpOIIpernapaTax»

bu6nunorexa LIOK

16 buocunres 6enka. Peakiius MaTpuyHOTO CUHTE3a 0 https://m.eds0o.ru/863e796e

bu6nmorexa LIOK

17 T —

pancisus — buocuires beika 0 https://m.eds00.ru/863e796e
but6mmoreka [IOK

1 H —

8 eKJIETOYHbIE (POPMBI )KUZHU — BUPYCHI 0 https://m.edsoo.ru/8637540
but6mmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB 0 https://m.edso0.ru/863e81h6

https://m.eds00.ru/863e831e

20 Meitos 0 but6mmoreka [IOK

https://m.edsoo.ru/863e7f4a
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OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.
OmnogotBopenue. Jlaboparopuas padorta Ne 4 bubmmoreka [JOK

21 1 0 0.5
«M3yueHue cTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX https://m.eds00.ru/863e81b6
MHUKpOTMpernaparax»»

bubnunorexa LIOK

22 NHnuBuayanpHOE pa3BUTHE OPTraHU3MOB 1 0 0 https://m.edsoo.ru/863¢8436

93 I'eneTnka — Hayka O HacJI€CTBEHHOCTU U 1 0 0 Bu6mumotexa [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEAOBaHUS TPU3HAKOB. 1 0 0 bubnnorexa [JOK
MoHOTHOPHIHOE CKPEIUBAHUE https://m.edsoo.ru/863e8878

o5 JlurubpunHoe ckperyBane. 3aKOH He3aBUCUMOTO 1 0 0 bubnnorexa [JOK
HAaCJIeIOBaHUS MTPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE Hacle0BaHNE IPU3HAKOB.

26 Jlaboparopnas pabota Ne 5 «/3yuenue pe3yiabTaToB 1 0 05 bubmmorexa [JOK
MOHOTHOPUAHOTO U AUTHOPHUIHOTO CKPELUBAHUSA Y ' https://m.eds00.ru/863e8c60
Ipo30¢uiIbl Ha TOTOBBIX MUKPOIIpEnapaTax»

I'eneruka nona. HacnenoBanue Npu3HAKOB, bubmuoreka [IOK

27 1 0 0
CUEIUIEHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTeeHHas N3MEHYHBOCTb.

28 Jlabopartopnast pabota Ne 6. U3yueHue 1 0 05 bubnmnorexa [JOK
MOAN(GUKAITMOHHON U3MEHYUBOCTH, IIOCTPOCHHE ' https://m.edsoo.ru/863e8efe
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM»

Hacnencreennas namenunBocTh. JlabopaTopHas

29 abota Ne 7. «AHanu3 Mmytauui 030(uiIBl HA 1 0 0.5 bubmmorexa [JOK
P - yTAIHH Y AP ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»

bubnunorexa LIOK
30 r 1 0 0
cHETHRa qeropera https://m.edsoo.ru/863e8d78
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31 PezepHblil ypok. O6001IeHuE 110 TEMe 1 1
«HacnencTBeHHOCTh U U3MEHYUBOCTh OPTaHU3MOBY
bubnunoreka LIOK
2 1
3 CeneKInis Kak Hayka i mponece 0 https://m.eds00.ru/863e9214
33 MeTo/1bl M JOCTUKEHUSI CEJIEKIIMU PACTEHUN U 1 0 bubnmnoreka HOK
KUBOTHBIX https://m.eds00.ru/863e9214
bub6nmoreka [IOK
34 buortexHonorus kak orpaciib IpoU3BOJCTBA 1 0 https://m.eds0o.ru/863¢9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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11 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bub6numoreka [IOK
1 IBOIIONHA 1 MCTOEI €€ M3YHCHHA 0 0 https://m.edsoo.ru/863ea20e
bubmuoreka [{OK
2 nu i
CTOpHUS PA3BUTHA NPEICTABICHUN 00 3BOIONNN 0 0 https://m.edsoo.ru/863¢9570
bubnunoreka LIOK
M
3 HKPOIBOTIORIA 0 0 https://m.edso0.ru/863e9cle
[Tomyssius Kak JIeMEeHTapHAas SAMHUIA BHIA U
4 spomonnn. JlaboparopHas pabora Ne 1 «CpaBHeHue 0 0.5 bubmorexa LIOK
' paToprasi p B P ' https://m.eds00.ru/863e99c6
BHJIOB 110 MOP(HOIOTHUECKOMY KPUTEPHIOH
5 JIBroKyIue Cuitel (37eMeHTapHbIe (DAKTOPHI) 0 0 bubnnorexa [JOK
SBOIIOIIAU https://m.edsoo.ru/863e9da4
bubnmorexa LIOK
6 E i 0 0
CTCCTBEHHEIT 0TOOP H ero Gopme! https://m.edso00.ru/863e9ed0
Pe3ynbTathl 3BOMIOIUEN: TIPUCTIOCOOIEHHOCTD
7 OpraHu3MoB U BUI000pa3oBanue. JlabopaTopHas 0 05 bubnmnorexa [JOK
pabota Ne 2 «Oncanne nmpucrnocoOJIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEILHOTO XapaKTepa
bubnunorexa LIOK
H
8 AUPABTICHHA 1 1YTH MAKPOIBOTIOHIH 0 0 https://m.eds00.ru/863e9cle
9 HeoOpatumocTs 3BoIONINN 0 0
10 Hcropus xu3HHA HA 3eMIle B METOIbI €€ N3yUeHUs 0 0
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bubnunoreka LIOK
11 ['unoTe3sl MPOMCXOXKIACHUS KU3HU Ha 3emiie 0 0 https://m.edsoo.ru/863ea5a6
bu6nuoreka [IOK
12 P 3 0 0
a3BUTHE )XKU3HU Ha 3eMiie IO ApaM U Nepuoaam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO U
13 KUBOTHOTO Mupa. [IpakTraeckas padora Ne 1 0 05 bubnmnoreka HOK
«M3yueHne UCKOMaeMbIX OCTAaTKOB PACTCHUHN U ' https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKITHSIX)
bubnuoreka [{OK
14 0 0
CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa https://m.edsoo.ru/863cad8e
bubnuoreka [{OK
1
5 DBOJIOIMS YeJIOBeKa (aHTPOIOTEHE3) 0 0 https://m.edsoo.ru/863eac2c
bubnuoreka [IOK
16 0 0
JIBrokyme cuitbl ((hakTOphl) aHTPOIIOTEHE3a https://m.edsoo.ru/863ead4d
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA 1 0
UYenoBeueckre pachl U MPUPOIHBIC aAaNTalluN bu6moteka [JOK
18 0 0
YeJoBeKa https://m.eds00.ru/863eaea2
19 PesepBHblil ypok. O60011€HNE 110 TEME 0 0
«BO3HUKHOBEHHE U pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJI0rus Kak HayKa 0 0
bu6mmoteka IIOK
21 0
Cpenpl oOuTaHus U HKOIOTHYECKHE (aKTOPhI https://m.edsoo.ru/863eafec
Abunortnueckue gaxropsl. JlaboparopHas pabota Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH PacTEHUN U3 Eus OK
22 pa3HbIX MecT obutanus». Jlabopatopnas padora Ne 4. 0 0.5 nomorexa I

«BnusiHuE cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»

https://m.edso0.ru/863eb10e
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bubnunoreka LIOK
23 buotiiccie paxtops L 0 https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYJISALUU.
24 [IpakTrueckas padota Ne 2 «Iloacy€T mioTHOCTH 1 0 0.5
MOMYJISILIUK pa3HbIX BUOB PACTCHUI
bubnunoreka LIOK
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 0 0 https://m.edsoo.ru/863ebA46a
bubnunoreka LIOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 0 0 https://m.edsoo.ru/863ebA46a
97 OCHOBHBIE NIOKA3aTENIN DIKOCUCTEMBI. DKOJIOTUYECKUE 1 0 0 Bbu6mmoteka [JOK
nupamuel. CBoiicTBa skocucteM. Cykueccust https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIE SKOCHCTEMBI 1 0 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0
bu6mmoteka IIOK
30 buocdepa — rinobanbHas s3xocucTeMa 3eMin 1 0 0 https://m.eds0o.ru/863ebbse
bubnmorexa LIOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onochepbl 1 0 0 https://m.edsoo.ru/863ebd16
32 YenoeuecTBoO B Orochepe 3emnn 1 0 0
bubmmoreka IIOK
33 CocyniecTBoBaHHE IPUPOJBI U YEIOBEYECTBA 1 0 0 https://m.edsoo.ru/863ebale
34 Peseprubiil ypok. O606menue Temsl «CoobiectBa u 1 0 0
HKOJIOTUIECKHE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocemenue»

* buonorus / [laceunnk B.B., Kamenckuit A.A., Pyomos A.M. u apyrue /Ilox

pen. Ilaceunuka B.B., AkiimonepHoe o61ectBo «M3marensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

52



depnepanbHaa paboyas nporpamma | Buonorua. 10-11 knaccol (6a3oBbiii

53



	10 КЛАСС
	11 КЛАСС

