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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
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
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. COrjlacHO 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, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus 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
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapsi 4yemy B Heu
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpY)Karollehd MPUPOIHON cpere.
[TosTOoMy Hapsay ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUMI 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.
VYcunenue BHUMaHHWS K TPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUSHUS YCIOBUM JJI PEIICHUS



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 MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — 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 omosmoruu oOecrieyuBaeT yciaoBus 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. Ha3zBaHHbIE MONOXKEHUS O MpeAHA3HAYEHUM Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHOJIOTHH.

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, BOCTPEOOBAHHBIE 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
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIUX  TyMaHU3allUuU
OMOJIOrMYecKOro o0pa3oBaHMUsL.

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,
«OBOJIOLMS KUBOU NPUPOABD», « 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 YMEHUMU
UCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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 TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMIUXCA OTKPBITUSAX 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
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KMBOM IPUPOJbI HA OCHOBAHWH 3HAHUH U OIBITA, IOJIYYEHHBIX [IPU U3YUEHUN
OMOJIOTHH;

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 KYJIbTYpPHI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TMOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpazoBanusi «buosorus», m3zydaemas 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 yacos: B 10 kitacce — 34 yaca (1 yac B Hexnento), B 11 kiacce — 34 yaca
(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.

MeToibl TO3HAHUS KUBOM MPUPOJIbI (HAOIIOIEHHE, IKCIIEPUMEHT, OITUCAHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

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

JlabopaTopHbie U MpaKTHYECKHE 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.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aIuyu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHbIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BEUIECTB B KieTke. llogmepkanue
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). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



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

VYrneBoabl: MOHOCaxapu bl (TII0K03a, pru003a U Je30KCUpr003a), Tucaxapu bl
(caxaposa, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

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

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas teopus — mpuMep B3aUMOJECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krerka kak 1iejoctHas xuBas cucrema. OO0Iire Npru3HaKy KIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a OerKa.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Tpoucxoxxknenne MUTOXOHApUM u mmactua. Buasl tumactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue snpa: siaepHas o00JI0vKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB 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,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl



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. «lM3ydyeHme CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MOJ 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
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUEHHE (HOTOCHUHTE3A IS KUZHU
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.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHue amMuUHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ctopust 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: «Tunel muTaHus», «Metabommusm», «MUTOXOHAPUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmkarus JTHK.

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

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM KU3HEHHBIM LUK KieTku. MHTepdaza U Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

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

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu wmeiio3a. Ilporecchl, nmpoucxonsiine Ha CTagusix MeHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (IMYMHOYHOE). BrnusiHue



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

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pAaCTeHUI», «BereratuBHO€ pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menosy», «llpsmoe n HenpsiMoe pa3BUTHEY, «[ ameToreHes y MIEKONUTAIOMNX U
4enoBeKka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHHwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HUTOIN€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokojeHusd. [IpaBuino qoMuHUPOBaHMS. 3aKOH PACIICIUICHUS IPU3HAKOB. [ Mnore3a
4uCTOTHI raMeT. [1oHOe ¥ HenmoHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HACIeIOBaHUS
npu3HakoB.  [luToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupyrolee ckpenmpanue. Fcnonp30BaHne aHaTU3UPYIOLIEr0 CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

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

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThI.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKUA U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEeHUYMBOCTU. MyTanmoHHasi u3MeH4YnBOCTh. Kitaccudukanus MyTaiuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresanepHast HaCIEeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONPEIEIICHUE TEHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IMOMOIIBIO
[T11P-anamm3a. HacmencTtBeHHbpie 3a00JIcBaHUS dYEIIOBEKA: T'CHHEIC OOJIC3HH,
0O0JIe3HN C HACJIEICTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS T€HETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeIoBeKa.

JdeMoHCTpaum:

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

Tabauie! 1 cxembl: «MOHOTUOPUTHOE CKPEIIUBAHKE U €T0 ITUTOTCHETHYECKAsI
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 UTOI€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {lutonorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHusDy, «Menosy», «BzanmMoaencTBue aaielbHbIX TEHOBY, «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX M 4YEJOBEKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moJiom», «KapuoTumel yenoBeka W KMBOTHBIX),
«Buasl m3meHunBOCTHY, «MoaudukamoHHas M3MEHUYUBOCTh», «HacnmemoBanue
pesyc-daktopay, «I'eHeTrka rpynim KpoBmw», «MyTarimoHHasi U3MEHUYUBOCTH.

O6opynoBanue:  Mojenu-anIuIMKauu «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

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

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

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

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

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak HaykKa M IPOLECC. 3apOKIACHUE CENEKLIUU U JOMECTHKAaLU.
VYyenne H. 1. BaBuioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKUMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBI MyTareHes v Moixy4eHue
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kiertounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

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

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

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenunity, «Otnanénnas rudpuauzanusy, «Padotel akanemuka M. @. MiBaHoBay,
«lomumnonaus», «OOBEKTHl OuOTEeXHONOTUW», «KieTouHble KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

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

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

OKCKypcusi«OCHOBHBIE METOIbl M JOCTHXKEHUS CEIEeKUUH PACTCHUH U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



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

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

[Ipennochlku BO3HUKHOBEHUS SBOJIOIMOHHON TEOPUU. DBOJIIOIMOHHAS
TeopHsl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHUECKON JIETOMHMCH, TEPEXOIHBIE (DOPMBL.
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE IMPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpeaeiaEHHasi W3MEHUYHBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiuMOHHBIE BOJHBI U Apeud
reHoB. M30uus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT ABOMIONUU. [Ipumepsr
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAUO-aAaNTALIH.

Bun wu  BugooOpazoBanue. Kputepunm Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHne OT HecleuuaTu3UpOBaHHbIX NpenkoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

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



Tabnuibl U cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apoabIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamantaummn», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «PopMbl 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 U NpakTH4YecKue padoThbl:

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

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TpPENCTaBICHHUS O 3apOXKICHUM >KU3HU. HayuyHble THUNoTessl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOoIroIMK. HavanpHbIe 3Talbl
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 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ NEpUOAbl: KEMOPHUICKUIA,
OPAOBUKCKHUH, CLIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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

XapakTepucTuKa KJIUMaTa M reoJIOTMUecKuXx mnpoueccoB. 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
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHHi o
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((hakTophl) aHTpororenesa. HacieactBeHHas H3MEHUHUBOCTD
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, Yenosek mnpsaMoxomdmnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoiku ucKomaeMmblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JACTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlIbHAs]),  MOHTOJOUIHAs
(a3maTcko-aMepukaHcKkas).  YUepTel  MPUCHOCOOJECHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuubl u cxembl: «Bo3HukHOoBeHue CoJIHEUHOUN cucteMbl», «Pa3BuTue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
U300pKEHUS] KAaMEHHBIX OPYJIud TEpPBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpOHOJorHuYecKas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktrueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PACTECHUUN 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. 3aJlauM ¥ pa3zesibl 3KOJOoruu. MeTo bl 9KOJI0rH4eCKUX
MCCJIETOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHyeckue, OMOTMYECKHE M aHTPOIOTreHHbIEe. JlelcTBHE SKOJOTHYECKHX
(aKTOpOB Ha OPraHU3MBI.

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

buotnueckue ¢pakropsl. Bunbl 6noTHYecKuX B3aMMOJCHCTBUIN: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsl. Ilapasutusm, koomepanusi, MyTyaiusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU Nomysiuud. OCHOBHBIE IIOKAa3aTENH
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 «lIpuponusie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaAHUS.

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. Coo0mecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BElECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelIu 3KOCHCTEMBI: Onomacca, MPOAYKLUHA. DKOJIOTMYECKHE TNHUPaMUJbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
camoperyisiuus, pazsutre. CyKieccusl.

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

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM 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
rII00aIbHOM 3KOCHCTEMBbI. JlMHaMHueckoe paBHOBecME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepoja,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/JIBI U ueroBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUK U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

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

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrOo  Jeca», «buoneHo3 Bomoéma», «ArpouneHo3», «lIpumepHsbie
aHTPOIOT€HHbIE BO3/ICHCTBUS Ha MPUPOAY», « BaxkHelI1e MCTOUHUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  merpamanuud  nouB»,  «llapuukoBwiii  3ddexT»,  «DakTOpbI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHabie OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUICKINH «bHoleHo3», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAAJIEKAIINE K PA3HBIM IKOJIOTMYECKUM Tpynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®@enepannn, H300paKEHUs OXpaHSAEMbIX BHJIOB pAaCTeHUU U
JKUBOTHBIX.



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

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAONIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mHpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLIECCE PEeaan3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpa:k1aHcKoro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsi Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S13aHHOCTEH, yBa)KEHUE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMIO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, roppoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLICHHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHUSA KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOT'O W KOMIIETEHTHOI'O OTHOIIEHUS! K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX NPHUBBIUEK (YHOTPEOICHMS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM HUX BO3MOXKHBIX IIOCIEACTBUN IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM M MyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COONIIOJIEHHE  MpaBUJ  TOBEJIEHUS B MPHUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IMPOrHO3MPOBATh HEOJIAroNnpHUsATHBIE 3KOJOTUYECKUE MOCIEICTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHNMN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJIi COBPEMEHHOW IMBWIIM3ALIMU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHON TpaMOTHOCTU OOydaromuxcs, GopMupyeMoi
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOH JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpC6HOCT}IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJArOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeUUu(PUKYy METOJ0B IO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, HAy4YHBIH (PaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHUEe, U3MEPEHHE, SKCTIEPUMEHT U IPYTHX ), YHUBEPCAIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye ¢GopMupoBaHue PyHKIMOHATIBHOW TPAMOTHOCTH U COITUATIBLHOMN
KOMIIETEHIINHU 00yyJarommxcsi, CHOCOOHOCTh OOYYarIIUXCS HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIC 3HAHNUS ¥ YHHUBEPCATBHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1)0a30Bble JIOruYecKue AeHCcTBUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATH UX XapaKTEPHBIC NMPU3HAKH, YCTaHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB U SBIICHHI
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
POTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB,;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bble MCCIIEI0BaTEIbCKHE HeiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATEIBCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATH HAYYHBIM TUI MBILUICHUS, BIaeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PELICHUS], HAXOAUTh apTyMEHTHI JJIs J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
OWoJOrMYeckoM HHPOpMALMEH: MPUMEHSATh XUMHYECKUEe, (QU3NYECKHe U
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHHUS MpejjiaraeMoun
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHsI C HCHOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHON 3a/1a4u;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMI y4YacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUId BBIABIECHUS MpoOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3/I0POBBIO U 3/10POBbIO OKPYXKAIOIIKX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.JIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHHUMATh PELICHHS IO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3)npuHsaTHE Ce0S U APYTrHUX:

MPUHUMATh ce0sl, MIOHKUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHalM3e pe3yibTaToB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPAaBO APYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIUU JPYTOTO YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yaeOHoro npeameta «buonorusn
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX Cc Ouojorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COJAEpKaHHE OMOJIOrMUECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOMl Ouonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuiiosa), onpeaensiTe rpaHULibl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKpPYXAaIOLUX JIOAEH, COOMI0IEHU HOPM IPaMOTHOIO TIOBEACHUS B OKPYXKaroLIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIHOE CKpEIlMBAaHUE, CLEIUIEHHOE HAaCJEeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeameta «buonorus» ¢ 11
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHATBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
MONYJISIIUsSL, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (aKTOPbI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBbI, pEAYLUEHTbl, LEeNU MUTaHu,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus riaBHbIX HaIpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEETSATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBXKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pPE3yIbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHH, TECOPUN M 3aKOHOB, YMEHHE JENIaTh BHIBOJIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIECHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXMMHYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbs M 340POBBSA
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 [ICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmorexa LHOK
p H https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edso0.ru/7f41c292
5 PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo01iecTBa 1 9KOJIOTUUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnmnorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer
0 e padoThl

KonTpoabHbl

IIpakTuyeckn
e padoTsl

Jlara
HU3yYeHH
|

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcsl

buonorus B
CUCTEME HayK

bubnnoreka IIOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e6
32a

MeToapl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTnueckas
paborta Ne 1
«Hcnonp3oBaHue
pa3IUYHBIX
METOJOB MpHU
W3y4YEHUU
OMOJIOTUYECKUX
00BEKTOBY

buonornueckue
CHCTEMBEI,
MPOLIECCHI U UX
HU3y4YCHUE

XUMHYeCKUH
COCTaB KJICTKH.
Bogau
MHHEPAIbHBIE
CcoJIn

0.5

bubmuoreka [TOK https://m.edsoo.ru/863e6122

bubnuoreka [{OK https://m.edsoo.ru/863e6564

bubmuoreka [{OK https://m.edsoo.ru/863e674e



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

benku. CocraB u
CTpOeHHE OEIKOB

bubnuoreka ITOK https://m.edsoo.ru/863e6b72

DepMEeHTBI —
Ouosiornyeckue
KaTaJIn3aTOPHI.
JlaGopatopnas
pabora Ne 1
«3yuenune
KaTaJIUTUYECKOI
aKTUBHOCTH
¢bepmeHTOB (Ha
pUMEPEe aMHJIa3bI
WM KaTaiasbl)»

VraeBoabl.
JInon el
Hyxnennosbie
KHuCciIoTel. AT®

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e6b72

bubmuoreka [TOK https://m.edsoo.ru/863e6870

bubnuoreka I{OK https://m.edsoo.ru/863e6d5¢

10

11

Hctopust u meTosl
W3Y4EHHUS KIIETKU.
Kinerounas Teopus

Kierka xax
LEJIOCTHAS KUBast
cucreMa

Crpoenue
IYKapUOTHYECKOH
KIICTKH.
JlaGopaTopHas
pabota Ne 2
«3yuenue

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e6e88

bu6mmoreka [IOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e71
6C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

13

CTPOCHHUS KJIIETOK
pacTeHui,
YKUBOTHBIX, TpPHOOB
1 OakTepuil Mo
MHKPOCKOIIOM Ha
FOTOBBIX
MUKpOTIpernaparax
U UX OITMCAaHHE»

OO0OMeH BelEeCTB
Wi MeTaboIn3M

dotocunTes.
XEeMOCHHTE3

bubnuoreka I{OK https://m.edsoo.ru/863e766¢

bubnuoreka [{OK https://m.edsoo.ru/863e7¢c98

14

15

16

DHepreTU4ecKuit
oOMeH

JKU3HEeHHBIN ITUKI
KJIeTku. [lenenue
KJIeTKu. MuTO3.
Jlaboparopnast
paborta Ne 3
«HaoOmronenune 1
MHTO3a B KIETKaxX
KOHYHKA KOpEIIKa
JTyKa Ha TOTOBBIX
MUKpOTpernaparax
»

buocunTe3 Oenka.
Peaknus
MaTPUYHOTO
CHHTE3a

0.5

bubnuoteka I{OK https://m.edsoo.ru/863e7aae

bubnuoteka [{OK https://m.edsoo.ru/863e7dc4

bubnuoreka I{OK https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

17

Tpancnsauus —
OnocuHres Oenka

bubnuorexa I{OK https://m.edsoo.ru/863e796e

18

19

20

Heknerounsie
(bOpMBI )KHU3HU —
BHUPYCHI

Dopmbl
Pa3MHOXKEHHUS
OpraHU3MOB

Meiios

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

bu6nuoreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e8
3le

bubnuoreka I{OK https://m.edsoo.ru/863e7f4a

21

22

23

OO0pazoBanue u
pa3BUTHE MOJIOBBIX
KIIETOK.
On0/10TBOpEHHE.
JlaGopatopHas
pabora Ne 4
«H3yuenue
CTPOESHHMSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpernapaTax
»

NunuBunyansHoE
pa3BUTHE
OpraHu3MOB

I'enetnka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYUBOCTHU

0.5

bubmuoreka [TOK https://m.edsoo.ru/863e81b6

bubmuoteka [{OK https://m.edsoo.ru/863e8436

bubmuoreka I{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacCJICOJOBaHUA

bubnuoreka ITOK https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

MIPU3HAKOB.
MonorubpumaHoe
CKpCIIMBAaHUE

25

JurnbpuHoe
CKpeUIBaHUE.
3aKoH
HE3aBHCUMOT'O
HacJIeJOBaHHS
NPU3HAKOB

bubnuoreka [{OK https://m.edsoo.ru/863e89a4

26

Cuennensoe
HacJleI0BaHHE
MIPHU3HAKOB.
JlaGopaTtopHas
pabota Ne 5
«H3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO
U TUTHOPUTHOTO
CKpEUIMBAHUS Y
npo30(uis Ha
TOTOBBIX
MHUKpOIpernapaTax
»

0.5

bubnuoreka [{OK https://m.edsoo.ru/863e8c60

27

I'enmetunka momna.
Hacnenosanmue
MIPU3HAKOB,
CIICTIJICHHBIX C
MOJIOM

bubnuoreka I{OK https://m.edsoo.ru/863e8c60



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

28

M3MeHYHBOCTb.
Henacnencrsennas
HW3MCHUYHUBOCT.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOTU(UKAITIOHHO
¥ U3MCHUYHMBOCTH,
MMOCTPOCHUE
BAapUALIMOHHOTO
psana u
BapHUalMOHHON
KPUBOI

0.5

bubmmoteka 1IOK https://m.edsoo.ru/863e8efe

29

30

31

Hacnencreennas
MU3MEHYHUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHaIIU3 MyTalun
y Apo30(uisl Ha
TOTOBBIX
MUKpOIpernapaTax
»

T'enetuka
qeJIoBeKa

PesepBHbIii yPOK.
O06o061eHue 1Mo
TeMe
«HacnencTeBeHHOCT

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

bubmuoreka [{OK https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

b U UBMCHYUBOCTD
OpraHu3MoB»

32

33

34

Cenekuus Kak
HayKa ¥ IPOLIECC
Metonas! u
JIOCTYKCHHUS
CEJICKIINH
pacTeHui u
’KMBOTHBIX
buorexHnonorus

KaK OTpacCjib
IIpOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34

bu6nuoteka LIOK https://m.edso00.ru/863e9214

bubnuoreka [{OK https://m.edsoo.ru/863e9214

bubnuoreka [{OK https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacraBieHui 1 bubnnorexa [JOK
00 3BOJTIOINU https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edSO(])_.[ru/863e9c1e
[Tomymsmus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpBhl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863eed0
Pe3ynbTath! 3BOIONNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buj000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIHLHOTO XapaKTepay
3 Hanpasnenus u nytu 1 bu6bnuorexa [IOK

MAaKpO3BOJIFOLINHA

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



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

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emIie 1o spam bubmmoreka [JOK
U [IEpUOJIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buoruieckue daxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OnoLeHo3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCUCTEM. https://m.eds00.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 Bbuocdepa — rnobanpHas bu6muotexa [JOK

3KOoCcHCTEMA 3EMITU

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



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC

Kopg
nposepAemoro
pesynbTrata

MpoBepAemble NnpeaMeTHble pe3y/bTaTbl 0CBOEHMA OCHOBHOI 06pa3oBaTe/ibHOM
nporpammbl cpegHero obuero o6pasoBaHua

CdopMUpOBaHHOCTH 3HAHUI O MeCTe U POJIM OHOJIOTUH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa ¥ HAy9HOTO MHPOBO33PCHHUS; O BKJIAAE POCCHUCKHX W 3apyOeKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OHONIOTHY; (PYHKIIHOHAIHHOM TPaMOTHOCTH YEJIOBEKA IS PEIICHHS
YKU3HEHHBIX 33124

YMeHue pacKphIBaTh COepKaHue OHOIOTHYECKUX TEPMUHOB U TIOHSTHIA: )KU3Hb, KIIETKA,
OpraHm3M; MeTabonu3M (0OMEH BemIeCTB M IPEBpallleHHe DSHEPrHH), TOMeocTas
(camoperynsius), ypOBHEBash OpraHH3alUsA >HMBBIX CHCTEM, CaMOBOCIIPOW3BEICHHUEC
(penpoayKITusi), HACIEACTBEHHOCTh, U3MCHUHBOCTb, POCT M Pa3BHUTHE

YMeHue uznaraTb OMONOTHYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAA),
3akoHsl (I'. Menaens, T. Moprana, H.W. BaBunosa) u ydenust (0 1ieHTpax MHOTooOpa3us
U TIPOUCXOXKIEHUS KyJIbTYypHBIX pacteHuil H.M. BaBuiioBa), ompenensiTh TpaHUIBI UX
MIPUMEHUMOCTH K YKHBBIM CHCTEMaM

YMeHne BIaneTb METoJaMH HayqHOTO MO3HAaHUS B OWonorny (HaOJIONEHHe M ONMCAHUE
JKHUBBIX CHCTEM, IPOIECCOB U SBIICHHUN; OpraHM3alys U MPOBEICHHE OHOJIOTHYECKOTO
SKCHEPUMEHTA, BHIIBIKCHUE THITOTE3bI; BBISABICHUE 3aBHCUMOCTH MEXKIy UCCIIETyeMBIMHU
BEJIMYMHAMH, OOBSCHCHHE IIONYYCHHBIX pPE3YNbTaTOB, WCIIONB30BAHHBIX HAYYHBIX
HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC [€JIaTb BBLIBOJbl Ha OCHOBAaHWHN IIOJYHYCHHBIX
pe3yIbTaToB)

YMeHue BBIICIATh CYLECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK IPOKApPUOT U JYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKIIETOYHBIX OpPraHM3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BCIICCTB W TPCBPAICHHUS DJHEPrHHM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W
SHEPreTHYECKOro  oOMeHa, XCEMOCHHTE3a, MHTO3a, Meio03a,  OIUIOJOTBOPCHUS,
Ppa3sMHOKEHHsI, HHAMBHAYAILHOTO Pa3BUTH Oprann3Ma (OHTOT€HE3)

YMeHHe IpUMEHSITh TOIYYCHHBIC 3HAHUS JUI OOBSICHEHMS OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUH, JUIS TPHHATHS TPAKTHYSCKUX PEHICHHH B MOBCETHEBHOW J>KM3HHM B IEJSIX
obOecrieueHUsT 0E30MACHOCTH CBOETO 3JIOPOBbS M 37I0POBbS  OKPYXKAIOMIMX JIIOJCH,
COONIO/ICHUST HOPM TIpPaMOTHOTO TMOBEACHUS B OKPY)KAIOIIEH NPUPOIHOW Cpeae;
MMOHMMaHHE HEOOXOIMMOCTH UCTIOIH30BAHHUS JOCTH)KCHU I COBPEMEHHOM OMOJIOTHH U OHO-
TEXHOJIOTHH JIJIsl PAIlIOHAILHOTO MPHPOJIOTIONIL30BAHUS

VYmenue peuiatb SBJIEMCHTAPHBIC TCHETUYCCKUE 3aladyd Ha MOHO- U )II/IFI/I6pI/I)1HOG
CKp€IIMBaHUC, CHCIUICHHOC HAaCJICJO0BaAaHUE, COCTaBIATb CXCMBI MOHOFI/I6pI/121HOFO
CKpC€IIMBaHUs 1JIs1 MPCACKa3aHus HACJICAOBaHW A IPU3HAKOB Y OpraHn3MOB

YMeHne BHITONHSTE Ja0opaTopHBIE U IPAKTHYECKHE paboThl, COOMIONATh MpaBuia MpH
pabote ¢ y4eOHBIM 1 JIAOOPATOPHBIM 000pyJOBaHHEM

YMeHne KpUTHYECKH OICHHMBATh W MHTEPIPETHPOBATH MH(YOPMAIMIO OHOIOTHYECKOTO
COJIEprKaHMsl, BKIIFOYAIOIIYO TICEBOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOUHHKOB (CMU,
HAY4YHO-NIOMYJISIPHBIE MaTepHasbl); ITUYECKUE ACHEKThl COBPEMEHHBIX HCCIECJOBAaHUN B
OHO0JIOrHH, MEULIHE, OUOTEXHOIOTUI

10

YMeHue co3gaBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIE COOOIIEHHS, 0000mas
OHONIOrMYeCKyI0 MH()OPMALUIO M3 HECKOJHKHX HCTOYHUKOB, I'PAMOTHO HCIOJB30BAaTh
TOHSITUHHBIN anmapaT OMOJIOTHU




11 KITACC

Kopg
nposepAaemoro
pesynbTrata

MpoBepAemble npeaMeTHble pe3y/bTaTbl 0CBOEHMA OCHOBHOI 06pa3oBaTe/ibHOM
nporpammbl cpegHero obuiero o6pasoBaHun

CdhopMHEpOBaHHOCTH 3HAHWKH O MECT€ W POJIM OWMOJOTHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBCHHBIX HAyK, B (POPMUPOBAHHU COBPEMEHHON €CTCCTBCHHO-HAYYHOU KapTHHBI
MHpa M HaydHOTO MHPOBO33PEHHUS; O BKJIAAE POCCHHUCKHX W 3apyOeKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIMOHATBHOW TPAMOTHOCTH Y€JIOBEKa ISl PEeLIeHHs
YKU3HEHHBIX 337124

YMeHue pacKpbIBaTh CoJiepKaHue OMOIOrMYECKUX TEPMUHOB Y TIOHSATHIA: BUJI, OMYJISALUS,
reHo(OH, SBONIOLUS, ABWKYIIUE CHIBI ((AKTOPBI) SBONIOLUHU, MPHUCIOCOOICHHOCTD
OpPraHHU3MOB, BUJ000pa30BaHUE, JKOJIOTHUYECKHE (aKTOPBI, IKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, pPEIyLEHTHI, LEMH IHTaHWsA, AJKOJIOTUYeCKas NHpaMuaa, OHOTEOIEHO3,
onocdepa

Ymenne n3JIarath OnoormyecKue Teopuu (3BOMIOIIMOHHAS TeopHs
Y. [apBuHa, CHHTETHYECKAas TEOpUS DOBONIOINM), 3aKOHBI W 3aKOHOMEPHOCTH
(3apompiieBoro cxonctBa K.M. bapa, depemoBaHus TIaBHBIX HampaBiICHUW W TyTeH
somonnu A.H. CesepuoBa, yuenuss o Ouocdepe B.M. Bepnaackoro), ompeaensiTsh
IPaHMIBI UX TPUMEHHUMOCTH K JKUBBIM CHCTEMaM

YMeHne BiaieTh METOJIaMH HayqyHOTO TO3HAaHUs B OHONOTHU (HAOIIOACHUE U ONHMCAaHUE
JKUBBIX CHUCTEM, IMPOIECCOB U SIBIICHUH; OpraHu3allusi W MPOBeACHHE OMOIOTHYECKOTO
OKCIICPUMCHTA, BBIABUIKCHNUEC 'MIIOTE3bI; BHIABJICHUC 3aBUCUMOCTU MCKAY UCCIEAYEMbIMHA
BCJIIMYHHAMU, 00BsICHEHNE NOJYYCHHBIX PE3YJbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX
MOHSATHH, TCOPUH W 3aKOHOB; YMEHHE JAeJaTh BHIBOABI HAa OCHOBAaHWH IIONyICHHBIX
pe3ynbTaToB)

YMeH#He BbIIEISITh CYIIECTBEHHbIC MPU3HAKK CTPOCHHS OHOIIOTHYECKHUX 00BEKTOB: BUJIOB,
MOMYJISAKUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYylCHTOB, OMOTeOIIEHO30B U IKOCHCTEM;
OCOOCHHOCTH IIPOILIECCOB HACIEACTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOrO OTOODA,
BUI000pa30BaHusl, MPUCIOCOOICHHOCTH OPraHW3MOB, JCUCTBHS  OKOJOTMYCCKUX
(GakTOpOB HAa OpraHW3MbI, MEPEHOCA BEIIECTB U MOTOKA JHEPTrHH B DKOCHUCTEMAX,
AQHTPOIIOTCHHBIX W3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTreOXMMHUYECKHX IIMKIIOB B Onochepe

VYMenune MMPUMCHATDH TMMOJTYYCHHBIC 3HAHUA JIA O6’b$[CHeHI/I$I 6I/IOHOFI/I‘~IGCKI/IX IPO1IECCOB U
SIBJICHUM, JJsI TMPUHSTHS TMPAKTHYSCKUX PELICHUH B MOBCEIHEBHON JXKU3HU B LEINAX
obecrieueHUsT 0€30ITaCHOCTH CBOETO 3J0POBBS M 3I0POBBSI OKPYXKAMOIIMX JFONEH,
COOJTIOEHUS] HOPM TPaMOTHOTO MOBEJCHUS B OKPYXKAIOIICH TPUPOTHON cpeze; IOHnMa-
HUE HEOOXOMUMOCTH WCIIONB30BAHMS JOCTIDKCHHH COBPEMEHHOW OWONOTHU s
PaIMOHAIBEHOTO TPHPOIONONB30BAHHMS

YMeHune pemiats 3J€MEHTapHble OMOJIOTMYECKHE 3aJaud, COCTAaBJIATH CXEMbI IepeHoca
BEIIECTB U SHEPTUH B DKOCHCTeMax (IIeTH MUTaHuUs)

YMeHne BBINOIHATH JTa0OpaTOPHBIE U MPAaKTHUECKHE paboThl, COOMOAATs MpaBMia IpU
pabote ¢ ydeOHBIM 1 JIAOOPAaTOPHBIM 000pyJOBaHHEM

YMeHne KpUTHYECKH OICHHWBATh W MHTEPIPETHPOBATH MH(YOPMAIMIO OHOIOTHYECKOTO
COJIEpKaHVsI, BKITFOUAIOIIYIO IICEBIOHAYYHbIC 3HAHHUS M3 PA3INYHBIX UCTOYHHKOB (CMU,
HAyYHO-TIONYJSIPHBIE ~ MaTepHaibl); paccMaTpUBaTh IIIOOANBHBIE  HKOJOTHYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIIO




Kopg

Mpoeepaemble NnpegMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOW 06pa3oBaTenbHOM

npoBepAemoro
nporpammbl cpegHero obuiero o6pasoBaHun
pe3ynbrata
YMeHne co3gaBaTh COOCTBEHHBIE ITHUCHbMEHHBIE M YCTHblE cooOmeHus, 00001mas
10 OHMOJIOrMYEeCKYI0 MH()OPMALIUIO M3 HECKOJBKHX HCTOYHHUKOB, I'PAMOTHO HCIIOJB30BaTh

TTOHSTUHHBINA anmapaT OMOJIOTHH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kopg

MpoBepaeMblii 31eMEHT coaeprKaHuA

buonorus kak Hayka

11

Buosnorus — Hayka o xuBoit mpupoze. Pons 6uosnoruu B (OpMUPOBAaHHM COBPEMEHHON HAy4IHOI
KapTUHBI MUpa. CrcTeMa OHOJIOTMYECKUX HAYK

1.2

Metonsl TO3HAHUSA JKHBOH NPUPOIbI (HAOTIONEHHE, OJKCIIEPUMEHT, OIKCAHUE, H3MEPCHHE,
KJIACCHU(UKAIIHS, MOJICIIMPOBAHUE, CTATHCTHYECKAass 00pabOTKa JAHHBIX)

JKuBble CUCTEMBI M UX opraHusanus

2.1

’Kusbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHusi Ouosioruu. CBoiicTBa OMOCHCTEM U UX
pazHooOpazue

2.2

YpoBHU OpraHM3alid OHOCHUCTEM: MOJEKYJISPHO-TEHETUYECKUM, KIETOYHBIH, OpraHu3MEHHBIH,
MOMYJIAIIMOHHO-BHJIOBOH, 9KOCUCTEMHBIN, OnochepHbIit

XUMUYECKUN COCTaB U CTPOEHUE KIETKU

3.1

XUMHYECKHI COCTaB KIETKH. XMMHUYECKHE DIIEMEHTBI: MaKpO3JIEMEHThI, MUKPO3JeMeHTh. Boma u
MUHepaabHble BemecTBa. MYHKIMK BOIBI M MHHEPAIBHBIX BEINECTB B KieTKe. llomepikaHue
OCMOTHYECKOTO OanaHca

3.2

Benxu. CoctaB u cTpoeHHEe O€IKOB. AMHHOKHCIOTBL — MOHOMepHl OenkoB. HesameHumbie u
3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYphI OEIKOBOIl MOJEKYIIBI
(mepBuuHas, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XMMUYECKHUE CBOHCTBA OCIIKOB.
Buonornueckue QyHKIHH OSITKOB.

DepMeHTH! — OHoNorHYecKie KaTaau3atopsl. CTpoeHne (pepMeHTa: akTUBHBIN LIEHTpP, CyOcTpaTHas
cnenudpuuHoctb. Kodepmentel. Burtamussl. Otianumst (epMEHTOB OT  HEOPraHWYECKUX
KaTaJIu3aTopoB

3.3

YrneBoibl: MOHOCaxapubl (TIHOK03a, pud03a U 1e30Kcuprd03a), Iucaxapuibl (caxaposa, JIakTo3a) U
moJrcaxapubl (Kpaxmal, TIHKOTeH, IeJNTioN03a). buonornyeckue GpyHKINU yTIeBOIOB.

Jlununer:  Tpurnunepuabl, crepousl, (Gochomununsl. [ uapodunbHO-TUAPOPOOHBIE CBOWCTBA.
Buonornueckue ¢yakiym aunuaoB. CpaBHEHHE YTIICBOJOB, OCIKOB M JMIHIOB KaK MCTOYHUKOB
SHEPrUu

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX KUCIOT. CTpoeHue
u ¢yaxmmn JHK. Crpoenne u pyukim PHK. AT®: crpoenne u GyHKINH

3.5

[urtonorus — Hayka o kieTke. Knetounas Teopusi. MeToabl U3y4eHUS KIETOK

3.6

Knetka kak nienocTHas sxuBast cucrema. O0mye Ipiu3Haky KIETOK: 3aMKHYTasl Hapy>KHasi MeMOpaHa,
moutekynbl JIHK kak reHeTHUecKui anmapar, cuctemMa cuHTe3a 0enka

3.7

THIIBI KIIETOK: SyKapHUOTHYECKas U TpoKapuoTHyeckas. OcCOOEHHOCTH CTPOSHHS MPOKAPHUOTHYECKOM
kinetkd. Kierodnas creHka Oaktepuii. CTpoeHHE SYKapHOTHYECKOH KieTKH. OCHOBHBIC OTIIMYHS
pPacTUTENbHOM, dKUBOTHOW U rPUOHON KIETKH




Kop

3.8

MpoeepaeMblii 31eMEHT coaepKaHuA

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOUHAS CTEHKA, TTIMKOKAINKC, NX (QyHKnun. [1nasmarimdyeckas
MeMOpaHa, e€ cBoiicTBa M (pyHKIUH. llutomnasma u e€ opraHounsl. OqHOMEMOpaHHbBIE OPraHOMIbI
KJIeTKy: sHpomnasMaruueckas cerb (OIIC), ammapar T'ompmxu, au3ocoMsl. IlomyaBTOHOMHBIE
OpraHOUAbl KJIETKU: MHUTOXOHJPUM, IUIACTHIBL. lIpoucxoxaeHre MUTOXOHAPUM U IUIacTuA. Buasl
mwiactun. HemeMmOpaHHBIC OpraHOWAbI KIETKH: PpUOOCOMBI, KJICTOUHbIH LIEHTpP, PECHUYKH, KTYTHKU.
DYHKIMN OPraHoUJ0B KIeTKU. Brimrouenus

3.9

SAnpo — perynaTopHbIi neHTp KieTku. CTpoeHune sapa: saepHas 000I0uKa, KapuoIia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKE

KuznenesaTeabHOCTh KIETKU

4.1

OOMeH BemecTB, WM MeTaboJM3M. ACCUMWIANUSA (TUTACTUYCCKUH OOMEH) W JUCCHMUJISAIIHS
(3HEpreTHUeCKUit OOMEH) — IB€ CTOPOHBI €IMHOTO Mpolecca MeTaboym3Ma. Turmbl oOMeHa BENeCTB:
aBTOTPO(HBIN u reTepoTpOHBIH.
Poins pepMeHTOB B 0OMEHE BEIIECTB U MIPEBPALICHUHN SHEPTUH B KIETKE

4.2

@otocunTe3. CeroBas U TeMHOBas ¢asbl (orocunresa. Peakium dorocunTesa. PpPeKTuBHOCTD
dboTtocunTe3a. 3HadeHue HOTOCUHTE3a I XKU3HH Ha 3emiie. BiusHue ycaoBuii cpensl Ha QOTOCHHTES
1 CIIOCOOBI OBBIIECHNUS €r0 NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMOCHHTE3. XeMOCI/IHTe3I/IpyIOHII/IC GaKTCpHI/I. 3HaueHrne XEMOCUHTE3a IJIs KU3HHU Ha 3eMiie

4.3

OHepreTuueckuil 0OMeH B KieTke. PaciernieHre BemecTB, BBIACTICHUE U aKKyMYJIUPOBAHUE SHEPTUU
B KIETKe. DTallbl dHepreTudeckoro odmeHa. ['nmukonu3. bpoxenune u ero Buibsl. Kuciopomnoe
OKHCJIEHHUE, WU KJIETOUHOE JIbIXxaHue. J((eKTUBHOCTh SHEPTETHUECKOT0 0OMEHA

4.4

Peakiuu maTtpuuHoro cunTtesa. l'enermueckas uHpopmanus u JIHK. Peanusanus reHeTHdeckoit
nH(pOpMaIK B KJIETKE. ['eHeTHYEeCKHi KOJl M ero cBoicTBa. TpaHCKPHUIINS — MAaTPHYHBIA CHHTE3
PHK. Tpancnsmus — 6uocunTte3 Oenka. KomupoBaHnre aMUHOKUCIOT. Posib pubocom B GHOCHHTE3E
Oenka

4.5

Heknerounble ¢opmbl ku3HH — BHpYychl. Mcropusi otkpwitus BupycoB (J[.J. BaHOBCKHIf).
OCOoOEHHOCTH CTPOEHUS W JKU3HEICITENLHOCTH BHPYCOB. bakrepmocdaru. bonesnm pactenuii,
JKUBOTHBIX M 4YEJIOBEKa, BBI3bIBAcMbIC BHpycamu. Bupyc mmmyHomedwuimrta yenmoBeka (BUY) —
B030yautens CITM/a. IlpodunakTuka pacipocTpaHeHus BUPYCHBIX 3a00I€BaHUH

Pazmuoxenue u WHIWBHUAYAJIBHOC PAa3BUTUC OPIraHU3MOB

51

Knetounsrit nuki1, Wi >KU3HESHHBIA UK KIeTkd. MHTepda3za u muro3. [Iporeccsl, mpoTekaromnye B
uaTepdaze. Perumkamms - peakmms watpuuHoro cuHTe3a JHK. Ctpoenme xpomocom.
XpoMOCOMHBIN HAa0Op — KapHOTHIL. JIUMIOWAHBIA W TAIUIOMIHBIA XPOMOCOMHEIE HAOOpHL
Xpomatunel. [{lutonornueckre OCHOBBI pa3MHOKEHUS U MHANBUAYAIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenwne knetku — muto3. Craguu muto3a. [Iporiecchl, mporucxosmiie Ha pa3HbIX CTAIUSIX MUTO3A.
buomornueckuii cMBICT MUTO3a
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(I)OpMBI PA3MHOXCHUSA OPraHNU3MOB! 0ecI1oI0¢ 1 ITOJI0OBOE. Buapl Oecrronoro PAa3SMHOKCHUS: JCJICHUC
HaJIBOC, IMOYKOBAHHUEC OAHO- U MHOI'OKJICTOYHBIX, Cl'IOpOO6p330BaHI/Ie, BCICTATUBHOC PAa3MHOXXCHUC.
I/ICKyCCTBeHHoe KJIOHUPOBAHNE OPTraHU3MOB, €TI0 3HAYCHUEC JI1 CCJICKINU
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ITomoBoe Pa3MHOXKCHHUE, €0 OTIINYHUA OT OecI1ooro.

Metio3. Craguu metiosa. [Iponeccsl, mpoucxosmnie Ha ctagusx meiosa. [loBenenue xpoMocom B
meio3e. Kpoccunrosep. bronorundecknii cMpIc 1 3HaUE€HHE Meio3a
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l'amerorenes — npoiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE %Kelie3bl: CEeMEHHUKHU
u stmyErKA. OOpa3oBaHME M Pa3BUTHE IIOJIOBBIX KIETOK — raMeT (CIepMaTo30M[, SHIIEKIIETKa) —
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MpoeepaeMblii 31eMEHT coaepKaHuA

ciepMaTtoreHes u  ooreHe3. (OCOOEHHOCTH CTPOEHHs SIMLEKIETOK U CIEepPMaTO30UIIOB.
OmnnopotBopenue. IlapTeHorenes
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WnpuBunyanbHoe pas3BuTHe (OHTOTeHe3). OMOpPHOHAIBbHOE pa3BuUTHE (3MOpHOreHe3). OTallbl
SMOPHOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: MPOOJICHHE, TacTPYJSAINs, OPraHOTCHE3.
[ocTamOpuoHampHOE pa3BuTHE. THIBI MOCTIMOPUOHANBHOTO pPAa3BUTHSA: MPSIMOE, HEMPsIMOe
(mmumHOYHOE). BimsHWe cpembl Ha pa3BUTHE OPTraHU3MOB; (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOKJIEHHBIE YPOJCTBA.

PocT u pa3Burtue pactenuil. OHTOreHe3 [IBETKOBOT'O PACTEHUs: CTPOCHUE CEMEHU, CTaluU Pa3BUTHUS

HacnencTBeHHOCTh M H3MEHUYMBOCTh OpraHnu3smMoB

6.1

HpeaMeT n 3a1a4u I'CHCTUKU. I/ICTOpI/IH Ppa3BUTHA T'CHCTUKU. BKJ'Ia,Z[ pOCCHﬁCKHX u 33py6e)KHI>IX
y‘IéHLIX B Pa3BUTHUEC TCHCTUKU. MeToabpl TeHETHUKHU (I‘I/I6PI/IZ[OJ'IOI‘I/IH€CKHI71, L[I/ITOFGHGTI/II{GCKI/If/'I,
MOJ'IeKy.]'ISIpHO-FeHeTI/I‘IeCKI/If/'I). OCHOBHBIC TEHETHYECKHE IIOHATHSA. | eHeTHuecKas CHUMBOJIMKa,
HCIOJIb3yEMasl B CXEMax CerI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HACJIEIOBAHUS IPU3HAKOB, YCTaHOBIEHHbIC I'. MeHnenem. MoHorubpumHoe
CKpeIrBaHue. 3aKOH eAMHO00pa3ns TMOPHIOB IEPBOTO ITOKOJIEHHA. lIpaBHIO NOMHUHHPOBAHHA.
3aKoH paclleUIeHus IpU3HaKoB. I 'unores3a yucToThl raMeT. IloaHoe 1 HemoNMHOEe JOMUHUPOBAHUE.

JurnbpuaHoe ckpelrBaHue. 3aKOH HE3aBUCHMOT'O HaclielOoBaHUs MpU3HAKoB. LluroreHeTnueckue
OCHOBBI ~ JTUTHOPUIHOTO  CKpCIIMBaHUS. AHAIM3UpYIONIee CKpelmuBaHue. lcmonb3oBaHue
AHAJIM3HAPYIONIET0 CKPEIUBAHUS JUIsl ONPEACIICHHs TCHOTHITA 0COOU

6.3

CuemnnenHoe HacliemoBaHne Npu3HaKoB. Pabora T. Moprana mo CHCIIICHHOMY HACIEIOBAaHHIO
reHoB. Hapyiienue cuemieHdss TeHOB B pe3ysibTaTe KpPOCCHHIOBEpa. XPOMOCOMHAs TeOopUs
HACJIEJICTBEHHOCTHU. | eHeTH4YecKe KapThl.

l'enetuka mnoma. XpoMOCOMHOE oOmpeaereHHe Mona. AYTOCOMBI M MOJIOBBIE XPOMOCOMBIL.
I'oMorameTHble U reTeporameTHble oprauu3mbl. HacnenoBanue npu3HakoB, CHEIUIEHHBIX € IOJIOM

6.4

W3menunBocTh. Buapl HM3MEHUYMBOCTH: HEHACHEICTBEHHas M HacieacTBeHHas. Ponb cpensl B
HEHACJIEACTBEHHOH  W3MEHYMBOCTH. XAapakTCPHCTUKA  MOIM(PUKAIMOHHON  H3MEHUYHBOCTH.
Bapuanuvonnsli psg ¥ BapuanMoHHas KpuBasd. Hopma peakumu mnpusHaka. KonmuuecTBeHHbIE U
KauyeCTBEHHbIEC MMPU3HAKHN U UX HopMa peakiyu. CBoiicTBa MOTU(UKAIIMOHHOW U3MEHUYNBOCTH

6.5

HacnencTBenHas, WM T€HOTHUIIMYECKAsI, N3MEHYHUBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTE. MeHo3 U
MOJIOBOM TPOIECC — OCHOBa KOMOWHATUBHOW WM3MEHYMBOCTH. MyTallMOHHAS W3MEHYHUBOCTb.
Knaccudukanus myranmii: TeHHbIE XPOMOCOMHBIE, T€HOMHBIE. YacToTa W NPHYUHBI MYyTallWi.
MyrtareHHble (HakTOpbl. 3aKOH TOMOJOTMUYECKUX PSJIOB B HACIEACTBEHHOM H3MeHumBocTH H.U.
Basunosa

6.6

I'eneTuka yeJioBeKa. Kapuotun YyeJIoBeKa. OcCHOBHBIE METOIBI TEHETUKH
YeNIOBeKa: FeHeaIOTHYeCKUM, OJIM3HEIOBBIN, ITUTOrCHETHYCCKUI, OMOXUMHUYCCKUN, MOJICKYISPHO-
reHeTndecknii. COBpEMEHHOE OMpeJeNieHHe TEeHOTHIA: TOJTHOTEHOMHOE CEKBEHHUPOBAHMUE,
TCHOTHIIMPOBaHWE, B TOM umcie ¢ mnomonipio [1I[P-ananm3a. HacnencTBeHHnble 3a0oiieBaHMs
YelloBeKa: TeHHbIe 00JIe3HH, OOJIE3HH C HACJIECCTBEHHON MPEpacioioKEeHHOCTBI0, XPOMOCOMHEIE
6osne3nn. ComMaTHYeCKHE M TeHepaTHBHbIE MyTalud. [IpUHIUIBI 370pOBOTO 00pasza KHU3HH,
JUArHOCTUKH, MPO(QUIAKTHKY W JICYCHHS TEHETHYECKUX Ooje3Heid. MeauKo-TeHeTHIeCKOoe
KOHCYJIbTUPOBaHHKE. 3HAYCHUE METUITUHCKON TCHETUKH B ITPEIOTBPAIICHUH U JICYCHUU TeHETHYECKUX
3a00JIeBaHU YeIOBEKA

Cenexiyst opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH
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7.1

MpoeepaeMblii 31eMEHT coaepKaHuA

Cenekuust Kak HayKa | MpoLecc. 3apoKAeHUe ceNneKuny 1 fomectukanus. Yaenne H.J. Basunosa o
LEHTpaX NPOUCXOXKACHUS W MHOTo00paszus KyJIbTYPHBIX pacTeHui. LIeHTpBl NpOUCXOXKIEHHS
JIOMalIHUX >KUBOTHBIX. COPT, HOpOJa, ITaMM

7.2

CoBpeMeHHbIe METO/IbI CeNeKIIMH. MacCOBBIi U UHANBHUIYAIbHBIN OTOOPHI B CENEKIIMU PACTCHUN U
*KUBOTHBIX. OlIeHKa dKCTepbepa. bIu3KkopoacTBEeHHOE CKpellMBaHue — HHOpUAUHT. YncTas JTUHUS.
CkpemuBanue 4uCThIX JUHUHA. ['ereposuc, win rudpugHas cuia. HepoJacTBeHHOE CKpelllMBaHUE —
ayrOpuguar. Otnanéanas ruOpuan3amyst U e€ ycnexu. McKycCTBEHHBIM MyTarcHe3 ¥ HOIydeHHE
MOJIMIUIONI0B. JIOCTH)KEHUS CeNeKIMY PAaCTEHUI, )KUBOTHBIX X MUKPOOPTaHU3MOB

7.3

BuoTexHomorus kak oTpacib MPOU3BOACTBA. | eHHAs HH)XKEHEPHs. DTaIlbl CO3JJaHHs pEKOMOWHAHTHOM
JHK = rtpancremnpix opranm3moB. Kierounas wumkenepus. Kietodnsle  KymbTyphI
MHUKpOKIIOHATEHOE pa3MHOKEHHE pacTeHHH. Knonmpoanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO03HCTBEHHBIX OPTaHU3MOB. JKOJIOTUYECKHE U dTHUecKue npodieMbl. ' MO — reHeTH4Yecku
MOAU(UIIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kopg

MpoBepaeMbiii 31eMEHT coaepKaHuA

DBOIIONMOHHAS OHOIOTHS

11

DBOIOIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOMIONUH. [lal€OHTONOrHYECKHE: MOCIeI0BATENbHOCTh TIOSBICHUS BHIOB B
MAICOHTOJIOTUYECKOM JIeTOMUCH, nepexoanbie hopMbl. buoreorpaguyeckue: CXOACTBO U Pa3IHIne
(hayH u GI0p MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHYECKUE: CXOCTBA M Pa3INUMs SMOPHOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II:HO-aHaTOMI/I‘leCKI/Ie: T'OMOJIOTMYHBIC, AHaJIOTN4YHBIC,
PYAMMEHTAPHBIE OpraHbl, aTaBU3MbL. MONEKYIAPHO-OHOXUMHUYIECKHE: CXOACTBO MEXaHH3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METabOINYECKHX MYTEH Y BCEX OPraHM3MOB

1.2

OBomonronHas Teopust Y. JlapsuHa. IIpennochliki BOSHUKHOBEHHUS JapBUHU3MA. J[BHKYyIIHE CHITBI
SBOMIOIMK BUIOB 10 JlapBuHYy (M30BITOYHOE pa3sMHOXEHHE IIPU OIPaHWYEHHOCTH PEeCcypCoB,
HeonpeAenéHHasi U3MEHUHBOCTb, 00pb0a 3a CyHIeCTBOBAHNE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckas teopus sBoronuu (CTD) u ocHOBHEBIE e€ monoxeHus. Mukpossomorust. [lomymsiuys
KAK €IMHHILA BUOA U DBOIIOLMH

14

JBmwkymue cuiasl  ((GakTopsl) OSBOJMIONMM BHJIOB B TpHpoxe. MyTalMoHHBI mporecc
1 KOMOWHATHBHAsT HM3MCHYMBOCTh. llomymsoHHBIE BOJHBI M Jpeli¢ reHoB. M3omsamus wu
murpanus. EcrectBenHblii otOop — Hampapistomuii (aktop 3Bomonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucrnocoOneHHOCTh OpPraHW3MOB KakK pe3yjbTaT 3BOMIONHMU. [IpuMepsl MpUCIOCOONeHUH y
OpranmMoB. ApoMoph 036l U UIH0ATATITALINH.

Bun u Bunoo6pazoanue. Kpurepun Buna. OcHoBHBIE PopMBI BU000pa3oBaHus: reorpadudeckoe,
9KOJIOTHYECKOE
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1.5

MpoeepaeMblii 31eMEHT coaepKaHuA

MakposBomorust. DopMBI  3BOMIONUH:  (QWIETHYECKas,  OUBEPreHTHAs,  KOHBEpPICHTHaI,
napaensHas. HeoOpaTuMocTh SBOTIOIHN

BosnukHoBeHUE U Pa3BUTUC )XU3HU HA Semie

2.1

JoHay4HbIe TIPEICTAaBICHUS O 3apOKIACHUH KM3HU. HayduHble runoTe3sl BOZHUKHOBEHUS KU3HH Ha
3emite: aOMOTeHE3 W MaHCIEepMUs. XUMHUYECKash SBOIIOIHUSA. DKCIIEPUMEHTAIBHOE TIOJTBEPKICHUE
XUMHYECKOM 3BoroNMH. HawanpHbeie sTambel Ouonormueckoil sBomouuu. ['mmoresa PHK-mupa.
IlepBble KIETKH U UX 3BOJtONUsA. POPMUPOBAHNE OCHOBHBIX FPYIN KUBBIX OPTAaHN3MOB

2.2

PazButue xxu3nm Ha 3emiie mo spam u nepuonaMm. Kartapxeil. Apxeickas u MpoTEepO30¥CKast b
[Taneozoiickast spa u €€ TepuOIbl: KEMOpPUHCKUH, OpPIOBUKCKHA, CHUIYpUICKHH, IEBOHCKHUH,
KaMEHHOYTOJIBHBIN, IepMcKuil. Me3o30lickas 3pa U €€ IepUo/Ibl: TPUACOBbIH, IOPCKUI, MEIOBOMU.

Kaitno3otickas 3pa u e€ mepro/Ibl: Male0TeHOBBIN, HEOT€HOBBIN, AaHTPOITOTEHOBBIN. XapaKTePUCTHKA
KJIUMaTa U TeoJIOTUYEeCKUX MporieccoB. OCHOBHBIE 3Talbl ABOJIOIUN PACTUTEIBHOTO M KUBOTHOTO
Mupa. ApoMop¢03bl Y pacTeHU U KUBOTHBIX. [losBieHHe, paclBeT U BEIMHUpAHUE TPYIIN YKUBBIX
OpTaHN3MOB

2.3

Cucrema OpraHMYECKOro MHpa Kak OTpakeHHe 3BOMOUUU. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI
OpPraHHU3MOB

2.4

OBomonus 4enoBeka. AHTPONOJIOrMs Kak Hayka. Pa3BuTue mpencTaBieHUH O MPOUCXOXKIECHUU
yenoBeka. MeToabl HM3ydeHHUs aHTpororeHe3a. CXOACTBa M pa3iUyUsl YeJIOBEKa W JKUBOTHBIX.
CucremaTn4eckoe MON0KEHUE YEIOBEKA.

JBwkymme cuibl (GakTopsl) aHTpororeHesa. HacnelcTBeHHAss U3MEHYHBOCTH W ECTECTBEHHBIN
0160p. OOIIECTBEHHBII 00pa3 )KU3HHU, H3TOTOBJIECHUE OPYAUN TPYAA, MBIIIUICHHE, PEUb

2.5

OCHOBHbIE CTaJUM W BETBU 3BOJIIOLIMK YEJIOBEKa: aBcTpajionuTekd, UeraoBek ymenbiid, YenoBek
NpAMOXOAAIINH, UenoBek HeaHAEPTAIbCKU, YenoBek pa3yMHbIid. HaxolKu HCKOaeMbIX OCTaHKOB,
BpeMsl CyIIIECTBOBaHUs, 00J1acTh PaclpoCTpaHeHHsI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIUS

2.6

Uenoseueckue pacbl. OcHOBHBbIE OOJbIIME pachl: €BpONeOuaHas (€Bpasuiickas), Herpo-
aBcTpajomaHas  (PKBaTOpUANbHAs)),  MOHTOJOMAHAS  (a3MaTCKO-aMepuKaHckas).  UepTsl
MIPHUCIIOCOOICHHOCTH TPEACTABUTENCH YETOBEUECKUX pac K YCIOBUSAM CYIIeCTBOBaHHA. EaWHCTBO
yesoBedeckux pac. Kpuruka pacuzma

OpraHu3Mbl ¥ OKpYXKarolas cpeaa

3.1

OKoJloTHA KaK HayKa. 3aJaydl W pas3esibl SKOJIOTHU. MeToNbl SKOJOTHYECKHX HCCIEeIOBAaHUM.
Okosoruueckoe MupoBo33peHue. Cpeapl OOMTaHUS OPraHW3MOB: BOJHAs, HAa3eMHO-BO3YIIHAS,
MOYBEHHAs], BHYyTPHOPraHU3MEHHAs

3.2

Oxonornueckue paxTopsl. Kiaccndukanus sxoaorndecknx pakropoB: abHOTHIECKHE, OMOTHYECKHE
W aHTPONIOTEHHBIC. JIeficTBHE AKOTOTHIecKUX (PaKTOPOB HAa OPraHU3MBI

3.3

AbGunoTHyeckne (QakTOpeL: CBET, TeMIeparypa, BiIaxHocTs. Doromepmommsm. Ilpucmocobnenws
OPTaHM3MOB K JISHCTBHIO aOMOTUIECKUX (PaKTOpoB. bruonorndeckue putMsl

3.4

Buotnueckue akropsl. Buasl OHOTHUECKMX B3aMMOICHCTBHIl: KOHKYPEHIHS, XUIITHUYECTBO,
MapasuTH3M, MYTyali3M, KOMMEHCAIM3M (HaxJIEOHWYECTBO, KBapTHPAHTCTBO), aMEHCAIH3M,
HeWTpamu3M. 3HaueHHe OWOTHYECKMX B3aMMOJACHCTBHH JUIS CYIIECTBOBAaHHMS OpPraHH3MOB B
TIPUPOJTHBIX COOONIECTBAX
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3.5

MpoeepaeMblii 31eMEHT coaepKaHuA

OKOIOTHYECKHEe XapaKTEePUCTUKH Mommymsanuu. OCHOBHBIE MOKAa3aTeN IOMYIALNH: YHUCICHHOCTS,
IUIOTHOCTH, PO’KAAEeMOCTh, CMEPTHOCTB, IPHPOCT, MUTparys. /lnHaMyKa YHCIEHHOCTH HOMYIISINT 1
e€ peryisnus

Coo0111ecTBa ¥ 9KOJIOTHYECKHE CHCTEMBI

4.1

CoobmrecTBo opranusmMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (nunieBas). Bunbl-nomuHaHTEL. CBA3M B OHOIICHO3E

4.2

DKoJormyecKkue cucteMbl  (dKocucTeMbl). [loHsTHE 00 dKOcHcTeMEe U OHOTreoleHo3e.
DyHKIMOHAIBbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLEHTHI, KOHCYMEHTbI, peaylieHTbl. KpyroBopor
BEIIECTB U MIOTOK SHEPTHHU B SKocucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHH 3KOCHCTEMEI. [THIeBbIC
nenn u cetd. OCHOBHBIE TOKa3aTelId SKOCUCTEMBI: Ouomacca, MPOAYKLHUSA. KOJOTHYECKHE
MUPAMHUIBL  TPOAYKIHH, YHUCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM: YCTOWYHBOCTS,
camoperyisinus, pazsutue. CyKieccus

4.3

HpnpoaHme 9KOCHCTEMBI. DKOCUCTEMEI OSép 1 pEK. DKocucTEMa XBOMHOTO WU IMUPOKOJIMCTBEHHOT' O
Jieca.

AHTpOIIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YpOoskocucTeMmbl. buomormueckoe U
XO0351ICTBEHHOE 3HAYEHUE arpOIKOCUCTEM H YPOOIKOCHCTEM.

buopasnoobOpasue kak (¢aktop ycToiHumBOoCTH dKochucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHoobOpazus Ha 3emiie
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VYuenune B.U. Bepaanckoro o 6uocdepe. I'panuiis, coctas u cTpykTypa onochepsl. JKuBoe BelecTso
u ero pyakmmu. OcobeHHoCcTH Onochephl Kak r1odanbHON SKOCHCTEMEL. JJHHaMIYecKoe paBHOBECHE
u obpatHas cBs3b B Omocdepe. KpyroBopoTsl BeliecTB U OHOT€OXUMHUYECKUE LUKIBI JIEMEHTOB
(yrnepona, a3ora). 3oHanbHOCTh OHochepbl. OCHOBHBIE OMOMBI CYIIH

45

YenoBeuecTBO B Omocdepe 3emin. AHTpONOTeHHBIE H3MeHeHHs B Ouochepe. I[modanbHBIE

9KOJIOTHYECKHE TIPOOIIEMBI.

OcHoBa palMOHAJIBHOTO YHPaBIEHHUS NPUPOJHBIMU PECYpPCaMU M MX MCIONb30BaHMe. JloCcTiKeHHs
OMOJIOTHH M OXpaHa MPUPOJIBI
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