


HOACHUTEJIBHAS 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYIO OCHOBY IS
ompeNesieHus] MOAXO00B K (POPMUPOBAHUIO COAEPKaHUS YydeOHOro mpeameTa
«buonoruss» cocraBwiIM: KoHUenTyaidbHble nonoxeHus PIrOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  LIeJIeH, COJEp)KaHus, pe3yJbTaTOB OOydYeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENX U
MPUHIIMAIIAX, XapaKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
ob1ero oopazoBanus B Poccuiickoit denepannu, a TaKxKe MOJ0XKEHUs 0 crienuduke
Ouosioruu, €€ 3HAYCHWW B TIO3HAHUU OSKUBOW TNPUPOALI U OOECIeYECHUU
CYILIECTBOBAHUSI YeJIOBeYeCKOro odmiecTBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no 6uosoruu Aa€T NpeICTaBICHUE O 1ENAX, 00 001Iel cTpateruu
00y4eHUs1, BOCIIUTAHUS M PA3BUTHS O0YUYaAIOIIUXCS CPEICTBAMHU YUEOHOTO ITpeaMeTa
«buonorusy, onpeaenseT 00513aTeIbHOE MPEIMETHOE COJIEp)KaHUE, €T0 CTPYKTYPY,
pacripefiesieHue 1o pasjeliaM U TeMaM, PEKOMEHIYEMYIO IOCJIeA0BaTEIbHOCTh
U3y4YeHUs y4eOHOro Marepuaia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€l, JIOTMKM 00pa3oBaTeIbHOTO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcsi.

B nporpamme o 61070r1un TaKk)kKe yUUTHIBAIOTCS TpeOOBaHUSA K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOydueHUs B
dbopMupoBaHUH OCHOBHBIX BUJIOB y4eOHO-TI03HaBATEIHLHON
NEeSTENbHOCTH/Y4eOHbIX JCHCTBUN OOYy4YaIOMIUXCS MO OCBOCHHUIO COJEpKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3yYeHUH OuWojoruu, Onarojgapss 4eMy B HeEW
POCMATPUBAETCS  HAMNPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJOTUUYECKOTO MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEPEKHBIM OTHOIIEHHWEM K OKPY’Kalomled MPUPOITHOU Cpee.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIIeOHOIOTHUECKHX TEOpUi, a TakyKe 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCEIHEBHOMW KM3HU ISl PEIICHUS PUKIIAIHBIX 3314, B
TOM 4HCIIe: TPO(UIAKTUKN HACICACTBEHHBIX 3a00JICBaHWU YEJIOBEKa, MEIHKO-
F€HETUYECKOT0 KOHCYJIbTUPOBaHUS1, 000CHOBAHUS SKOJIOTUUECKH 1EIECO00Pa3ZHOTO
MOBEJICHUS B OKPY’KAIOIIECH MPUPOJIHON CpeJie, aHAIU3a BIUSAHUS XO3SIMCTBEHHOU
NEATEIbHOCTU YEJIOBEKAa Ha COCTOSIHHE MPUPOIAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenve BHUMaHHMS K MPUKIAAHOM HANMpaBICHHOCTH Y4eOHOro mpeameTa
«buosiorus» NpoANKTOBAaHO HEOOXOIUMOCTBIO 00€CTICUeHHS YCIOBHM JIJIsl pellICHUs



OJIHOM M3 aKTyalbHBIX 3a]a4 IIKOJBbHOTO OMOJIOTMYECKOro 00pa3oBaHMs, KOTOpas
npeanoiaraer (popMupoBaHue y OOyHarOIIMXCA CIIOCOOHOCTH adanTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero ooOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer (GOpMHUpPOBaHUE Yy OOYyYarOUIUMXCS MPEACTABICHUNA O
HAay4YHOU KapTHUHE MHUpA, paclIvpseT U o0oOIaeT 3HaHUSA O JKUBOW HpHUpoje, €€
OTJIMYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJISi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUpOBaHUS
(YyHKIMOHAIBHOW T'PAaMOTHOCTH, HAaBBIKOB 370pOBOT0 M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMUYECKOr0 MBIIUICHHS, IEHHOCTHOIO OTHOLIEHUS K dKUBOM MpUpoje
U YEJIOBEKY.

bonbiioe 3HaueHne OUONIOTUS UMEET TaKXKe JJIs peIeHUS] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COLUATH3ALMU
oOyuaromuxcs. M3ydyenne 6monorun obecrednBaeT ycioBus sl popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHUKAI[MOHHBIX W  HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIOCOOCTBYET HHTETpalii OHOJOTMYECKUX 3HAHHUHA C
NPEICTABICHUSIMU U3 IPYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpa¢uu. Ha3BaHHbIE MOJIOXKEHUS O MpPeIHA3HAYCHHH Y4eOHOTO mpeaMera
«buonorus» coCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKAaHUA, MPEJICTABICHHOTO B IIporpaMMe IO
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOpPA3HOIO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OO0ydYaroluecs IOJKHBI OCBOWTH 3HAHUS W YMEHHUSA, 3HAUMUMBIE TS
dbopMupoBaHusi 00IIeH KyJIBTYpbl, OMNpEEIIIONIME aJIeKBAaTHOE TOBEJCHUE
YeJIOBeKa B OKPYJKAIOIICH MPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU nesaTenbHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LEHHOCTHBIX  OpPUEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3allUU
OMOJIOrMYecKOoro 00pa3oBaHuUs.

CtpykTypupoBaHHE COEpXaHHUs yuyeOHOro marepuaja B Iporpamme Io
OMONOrMM OCYIIECTBICHO C YY€TOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX >KMBOW MPUPOJBL, O €€ YPOBHEBOW OpraHU3alUU U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buogorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruosnorus kak Hayka. Merozasl
Hay4yHOro mo3HaHus», «KneTka xak Ouomormueckas cucrema», «OpraHusm Kak
Ouonorunyeckas cucrema», «CucreMa M MHOroo0pasue OpraHM4ecKOro MHpay,
«OBOJIFOLIHS )KUBOU MPUPOABI», « IKOCUCTEMBI U MPUCYIIAE UM 3aKOHOMEPHOCTI.



Ilens m3yuenus ydeOHOro mpeamera «buosorwms» Ha 0a30BOM YpPOBHE —
OBJIaJicHNe  OOYYAIOIHUMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATBHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W MNPUOOpETECHUE YMEHUH
WCITOJIB30BaTh ATH 3HAHMS IS TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTmkenue 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHUCS CHUCTEMBI 3HAHUH O OWOJOTHYCCKUX TECOPHUSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIaX, CIY)KaIUX OCHOBOH
st GOPMHUPOBAHUS TIPEJCTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHHE MHpPA, O
METOJIax HayYHOTO IMO3HAHUS, CTPOCHHH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM pPa3HOTO YPOBHS OpPTraHHM3alliH, BBIIAOIIMXCS OTKPBITUSIX U COBPEMECHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dopMHupOBaHUE y OOYYAIONMIUXCS IO03HABATEIbHBIX, WHTEUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCe aHalIM3a JaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUY HAyYHBIX B3IUISJIOB, WUICH W TOIXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alluy;

CTaHOBJICHHE Yy oOOydJarommxcs OOIIeH KyJabTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBICHUS OKPY>KAIOIIETO
MUpa KUBOM MPUPOJIbI HA OCHOBAHUH 3HAHUMN M OMBITA, TIOTYUYECHHBIX MTPU U3yUYEHUU
OHOJIOTHH;

dbopMupoBaHue y O0Oy4alOIIUXCS YMEHUW WILIIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUUA B TMPAKTUYECKOW JEATEIBHOCTH YENIOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOICHUS STUUSCKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOUN KYIbTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOU JKU3HU IS
OLICHKH IOCIIEICTBUN CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPY’KAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpenmnero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SBISETCS O0S3aTEIbHBIM yYEOHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOU o0mactu «EcTecTBEeHHO-HAyYHBIE TIPEIMETHI.

Jliist u3ydenus OMonoruu Ha 6a30BOM YPOBHE CPETHEro 00Iero 00pa3oBaHUs
orBoautcs 68 wacon: B 10 kimacce — 34 yaca (1 gac B Hezemo), B 11 kiacce — 34 gaca
(1 yac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb Guoniorun B popMUpoBaHUU COBPEMEHHON HayYHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOJIBI (HAOIOICHHE, DKCIIEPUMEHT, ONTUCAHME,
U3MepeHue, Kiaccuukauus, MOJETUPOBaHME, CTaTHUCTHYECKas 00paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. dapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

[Ipaktuueckas pabora No 1. «Vcmonp3oBaHue pa3IWYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHu3aIusi.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpa3ne. YPOBHU OpPraHU3AIUU OMOCUCTEM:
MOJICKYJISIDHBIA, KJI€TOYHBIM, TKAHEBbI, OPraHU3MEHHBIN, MOIMYISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HIY, « Y POBHU OpraHu3aIuu
KUBOU MPUPOIBI».

O6opynoBanue: Mojieab MoJiekyibl JJTHK.

Tema 3. XuMu4yeckuii cocTaB H cTpoeHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHMHUYECKHUE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlectB B Kkierke. llopnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€lKOB. AMHHOKUCIOTHI — MOHOMEPHI OEIKOB.
HesamennmMbie 1 3aMEHUMBbIE AaMHUHOKHUCIOTBL. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (IEepBUYHASA, BTOpHUYHAs, TpPETHUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHME CBoWcTBa OenkoB. buomornueckue
GyHKIMHN OENKOB.



depmeHThl — Ouonornyeckue karanuzatopbl. CTpoeHue pepMeHTa: akTUBHBIN
LeHTp, cyOctpaTHas cnenuduuHoctb. Kodepmentsl. Butamusbl. OTiauuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalUu3aTOPOB.

VYrieBoabl: MOHOCaXapu bl (TII0K03a, prubo3a U Ae30Kkcuprdo03a), Aucaxapuiabl
(caxapo3a, JlakTo3a) U TodHMcaxapunbl (Kpaxmaa, TJUKOTEH, MeJII0J03a).
buonoruyeckue GpyHKIMH YIIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qocoaunuasl, crepounbl. ['mapoduabHO-
ruapodoOHble cBoiicTBa. buonormyeckue ¢GyHkuuu saunuaoB. CpaBHeHUe
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK KICTOUHUKOB SHEPIUH.

HyxnennoBeie xkucnorsl: JJHK w PHK. Hykineotnaer — MoHOMEpSI
HykJIenHOBbIX KUchnoT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHUH.

[Mutonorus — Hayka o kieTke. KiierouHasi Teopus — npuMep B3auMOJICUCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienoctHas xuBast cucreMa. OO1ue npu3Hak KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renerwdeckuii ammapar, cucTema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTUueckas | TIpokapuoTudeckas. (OcCoOEHHOCTU
CTpoeHUusl TpokapuoTudeckoil kieTku. Kierounas crenka Oaktepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkiuu. [nazmatuueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. Lluromnasma u eé
opranouasl. OmHOMeMOpaHHBIe opraHouabl kieTku: OIIC, ammapar ['onbmxu,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbI KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[IpoucxoxxaeHne MUTOXOHApPUH W T1actuia. Buasl mmactun. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJH, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKIItOUeHwUs.

Snpo — perynsaropubiii 1ieHTp kiaeTku. CTpoeHHe snpa: suepHas o00JovKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammsl: «PacnpenesieHrne XUMUYECKUX SJIEMEHTOB B HEXKUBOW MTPUPOJIEY,
«PacmpenieneHrne XMMHYECKUX SJIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuer 1 cxembl: «llepuoamdeckas TaONMHMIIa XUMUYECKUX AJIEMEHTOBY,
«CTtpoeHne MoJIEKYJIbI BOAbI», «brnocunTe3 6enkay, «CTpoeHHEe MOJIEKYJIIbI OelKay,
«Ctpoenne depmenta», «HyknennoBsie kucinotel. JJHK», «CtpoeHune MoseKysibl



AT®», «CTpoeHHE DYKapUOTHYECKON KIETKN», «CTpOECHHE KMBOTHOW KIETKN»,
«CTpoeHHe pacTUTENbHOU KIETKH», «CTpoeHUE MNPOKAPUOTHUECKON KIETKWY,
«CTpoeHue sapa KIETKU», «YTIIEBOABD, «JIumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJii MPOBEACHUS
HaOJIIOJICHUM, HW3MEPEHMM, DSKCIIEPUMEHTOB, MHUKpONpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

Jlaboparopnass pabora Ne 1. «lM3yueHue KaTaIUTUYECKOW AKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOE€HHsSI KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIIpErnapaTtax U Hux
OMHMCAHUEY.

Tema 4. 7/KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIIeCTB, WK METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
TUCCUMWIISIIUS  (QHEPreTUYecKuii OOMEH) — JBE CTOPOHBI €JAMHOIrO0 IIpolecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIICCTB W DHEPrUU B TOHUMAHUU
MeTabor3Ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Poias hepMeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢a3pl (orocuHreza. Peakiuu
doTocunTe3a. IPdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuid cpefbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIoliue O0akTepuu. 3HaUeHUEe XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuuecknii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHUE SHEPTUHU B KIIETKE. DTarbl SHEPreTUYecKOoro ooMena. [ mukomnus.
bpoxenue m ero Buapl. KucinopogHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanust reHetnmdeckoil nHpopManuu B KJIeTKe. | €HETUYECKHd KOJ M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuus — 6uocunres
Oenka. Otambl TpaHchsiuuu. KoawpoBanue amuHOKHCTIOT. Pombp pubocom B
OouocuHTese Oenka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpYCHl. Mctopust oTkpeiTas BupycoB (/. U.
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO IHMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, KUBOTHBIX M YEJIIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bo3oynurens CII]/]a.



OOpatHass ~ TpaHCKpUNIMs,  peBepTaza W uHTerpaza.  Ilpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl 1 cxeMmbl: «Tunbel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii ooMen», «Xiopormiacty, «Dotocuntes», «Ctpoenne J[HK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 0enka», «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiusy,
«buocuntes Oenkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypbl JTHK.

Tema 5. Pa3MHoKXeHNe 1 MHAUBUIYAJTBHOE PAa3BUTHE OPTaAaHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpotekaronue B uHTepdaze. Perukarmus — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI Ha0Op — KapUOTHII.
JlunionaHBIA W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJbHOTO  Pa3BUTHUA
OpTraHU3MOB.

Henenue kinetkn — muto3. Craauu mutosza. lIpoueccsl, nmpoucxonsdiiue Ha
Pa3HbBIX CTAUAX MUTO3a. BUONTOTrHYEeCKUil CMBICI MUTO3a.

[Iporpammupyemasi rubenb KJIETKH — arorTo3.

®opMbI pa3sMHOKEHUS OPTaHU3MOB: Oecrosioe U nosoBoe. Bunpl 6ecnosnoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEeHHE. ICKycCTBEHHOE KJIOHHMPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €r0 OTIUYHSI OT OECIIONIOTO.

Meito3. Craguu Mmeiiosza. Ilporecchl, nmpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B wMmenosze. KpoccuHrosep. buonormyeckuit CMbICT U
3HAYEHHUE MEeno03a.

'ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSUYHUKUA. OOpa3oBaHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaro30u]l, SIMUEKIEeTKa) — CIIEpMATOr€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHHUS SAWIEKIETOK W crepMato3ouaoB. OmioJ0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  Ppa3BUTHE
(omOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BHUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHUE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBaA.

Poct u pa3zBurne pactenuil. OHTOT€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «POpMBbI PpPa3MHOXKEHHUST OPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE y ULBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knetounslii mukin», «Pemmukanua JJHK», «Mutosy,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «'aMeTOreHe3 y MIECKOIUTAMIUX U
4enoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOT, MUKPOIpENapaThl «CriepmMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SHIeKIeTKa MIEKONUTarero», «Kapuokrnues B KIETKax
KOpEIllKa JyKa», MarHuTHas MoOJAeib-anriukanus «J/lereHue KIeTku», MOJIeNb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHne MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTPOEHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HaciiencTBeHHOCTh M K3MEHUYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazButus reHeTUKU. Posib nuTosioruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU T€HETHKU. BKiIam pOCCUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToApl TeHETHKU (TUOPHUI0IOTHUYECKUH,
OUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHETHYEeCKN). (OCHOBHBIE TI'€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH €IMHO-00pa3us THOPUIOB MEPBOTO
nokosieHus. [IpaBuino qOMUHUPOBaHMS. 3aKOH pACIICIICHHs TPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oyIHOE 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBHCHMOTO  HacleOBaHUS
npu3HakoB.  lluToreHernueckwe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemupanue. Mcnonap30Banne aHATUM3UPYIOIIErO CKPENIMBAHNUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuenuieHHOe HaclieloBaHKe npu3HakoB. Pabota T. Moprana no cuenjieHHoMy
HaCJIeIOBAaHUIO reHOB. Hapylienue cuerieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOPUS HACJICICTBEHHOCTH. | €HEeTHYeCKNEe KapThl.



I'enetrrka mosia. XpoMOCOMHOE OMNpEAENEHNUE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHeble M reTeporaMeTHble oOpraHusmbl. HacnenoBaHue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBoCTh. BUbl N3MEHUNBOCTHU: HEHACIIEICTBEHHAS! U HACJICICTBCHHASL.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHYMBOCTH. BapualmoHHbIN sl U BapuallMOHHAsE KpUBasl.
Hopma peakunu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, wiM TeHOTUIMYECKas, W3MEHUMBOCTh. KoMOMHAaTHBHaS
U3MEHYMBOCTh. Melo3 U TMOJOBOM MmpollecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTanoHHasi u3MeHUMBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHsie (hakTopsl.
3aKOH rOMOJIOTUYECKUX PSAJOB B HacheACTBeHHOW n3menunBocty H. M. BaBunoga.

BhesnepHas Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uyenoeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETUKU
YeJIOBEKA: reHeaIOTHUYECKUM, OJIU3HEIIOBBIHM, [IMTOICHETHYSCKHI, OMOXUMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeaeIeHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, F€HOTUIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M[]P-ananu3a. HacnenctBenHnble 3a0o0yieBaHUS 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
0OJIE3HU C HACJEJACTBEHHOW MPEIpacioyiOKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTauud. CTBOJOBBIE KIETKH. [IpuHUMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKH U JICUCHUS] TEHETHUECKUX
Oone3Hell. MeanKo-reHeTH4ecKoe KOHCYIbTHUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTIOBEKA.

JdeMoHcTpaumnu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxeMbl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETHYECKAs
OCHOBAa», «3aKOH PacUIEIJIEHUS U €r0 IUTON€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «lurnbpuanoe ckpemunBanney, «llutosornyeckre OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «B3zaumoaencTBue ajielIbHbIX TEHOBY, «I eHeTnueckue
KapThl pacCTeHUH, )KUBOTHBIX U YeJOBEKay, «l'eHeThka moja», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CLEIUIEHHOIO € MOJIOM», «KapHOTUINBI 4YelOBEKa W JKMBOTHBIX),
«Bunsl m3meHunBOCTHY, «MoaudukanuoHHas H3MEHUYMBOCThHY», «Haciemopanue
pesyc-dakropa», «'eHeTuka rpymnm KpoBu», «MyTarlmoHHasI N3MEHUYHUBOCTHY.

O6opynoBanue: MoJeNH-ammIuKanun «MOHOTHOPUIHOE CKpEIIMBaHHEY,
«Henonnoe nomunHupoBanuey, «JlurubpuaHoe ckpeuuBanuey», «llepexpéct
XpOMOCOMY, MUKPOCKOI U MUKpomnpenapat «J[po3oduna» (Hopma, myTauuu Gpopmbl
KpPBUILEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble H NpaKTHYECKUE PadoThI:

Jlaboparopnas pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUAHOTO CKPEIMBAHMS Y JPO30(HIIBI HA TOTOBBIX MUKPONpPENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKpOMpenapaTax.

[Ipaktuueckass pab6ota Ne 2. «CocTaBieHHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa W MPOLECC. 3apOXKIEHUE CEJIEKIIMU U JTOMECTUKAIIUS.
VYyenne H. Y. BaBuioBa o ieHTpax MporCcX0kKACHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LleHTpbl MpOUCXOXKACHUS TOMAITHUX )KMBOTHBIX. COPT, MOpOA, IITAMM.

CoBpemMeHHbIe METO/IbI ceNeKIMU. MacCcoBbIN U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMU pacTeHUil W *KUBOTHBIX. OlLleHKa 3KCTephepa. BiIM3kopoacTBeHHOE
ckpeniBanue — uWHOpuauHr. Yucras nuHusa. CKpenIMBaHUE YUCTHIX JMHHIA.

I'erepo3uc, nwnu rubpuanas cuna. HepojcTBeHHOE CKpeliMBaHUE — ayTOPHIMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. IcKkycCTBEeHHBIM MyTareHes v nojiyueHue
HOJIUIUIONIOB. JIOCTHKEHMSI CEJIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoIorus Kak OTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepHs. OTallbl
co3nanusi pexomOuHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
nHxeHepusa. Kinerounsle KyiapTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PAaCTEHUM.
KiioHupoBaHue BBICOKOIPOJYKTHBHBIX CEJIBCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudeckue  mpodbinempl. MO -  reHeruuecku
MOIU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpeter: H. U. BaunoB, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmunel 1 cxembl: kKapra «LIeHTpBI MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopobl JoMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacrenuity, «Ortnanéanas rudbpuauzanus», «PadoTel akagemruka M. @. liBaHOoBay,
«Ilomuarmmonaus», «OO0BEKTH OHOTEXHOJNOTHUWY», «KileTouHble KynbTyphl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISKH TUTOJIOB M KOPHEIUIOAOB JUKHUX (DOPM H KYJBTYPHBIX
COPTOB pacTeHmi, repoapuii «CenbCKOX035MCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpakTUYEeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHIKEHHS CEJICKIIMU PACTCHUU W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, TJICMEHHY IO bepmy,



COPTOMCIIBITATENBHBIM ~ y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aDOpaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTUSL.

[IpennochliKu BO3HUKHOBEHHUSI HBOJIOINMOHHOW TEOPUHU. DBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BiusHUE >BOJIOLMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMIONUU. [laneoHTOIOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BUJIOB B TAJEOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadguueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKHUE: CXOJICTBA M Pa3IU4Msl 3MOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIHPHO-aHATOMUYECKHE: TOMOJIOTHMYHbBIC, aHAJIIOTUYHbBIC,
pyIUMEHTapHBIE OpTaHbl, aTaBU3MblL. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMUECKUX TyTeH y Bcex
OpraHU3MOB.

OpomtonionHas Tteopust Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHS
napBUHU3MA. J[BMDKYIIME CHUIIBI HBOJIONUU BHUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMNpENENIEHHAs HU3MEHUYHUBOCT,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernudeckas teopus 3Botonuu (CTI) u €€ OCHOBHBIEC TTOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophbl) SBOJIOIUK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMUBOCTH. [lOMymsiiimoHHBIE BOJHBI U Jpeid
reHoB. M30as1us U1 MUrpanusi.

EcrectBennsiit orbop — HampaBisoomuid (akrop 3Bomonnn. Dopmbl
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl ¥ HIHO-aTaNTAIIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbie  (HOPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOJNIONUHU:  (puyieTHdecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecleuHaln3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs pagudalysl.

JdemMoHcTpauuu:

[Toptpertsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 2. I'ekkens, @. Mromuiep, A. H. CeBepros.



Tabmuupl u cxemsl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey», «3apoAbln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «PopMbl  OOpsOBI 32
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpToB pacTEeHUI»,
«MHoroo6pasue  mopoA  KUBOTHBIX, «Tonymsauuny, «MyTtauuoHHas

U3MEHYUBOCTEY, «Apomopdossi», «Maunoanantanun», «OO0Ias JereHeparus»,
«/IBmxkymme cunbel sBomouun», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «boprOa 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«"eorpaduyeckoe BU1000pa3oBaHUE», « IKOJOTUUECKOE BUI000OPA30BAHUEC.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMUYHBIMU TUIMIAMH OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoyuieKuus «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpOEeHHE TOTOBHOTO MO3Ia MO3BOHOYHBIX».

buoreorpaduueckass kapra wmupa, Koiuiekius «DOpMbI COXPaHHOCTH
HUCKOMA€MbIX JKMBOTHBIX W pacTeHUi», Mojenb anmiaukanus «llepexkpéct
XpOMOCOMY», BlIa’KHbI€ MpenapaTthl «Pa3BuTrue HaceKoMoroy», «Pa3BuTue JATYIIKNY,
MuUKpornpenapar «JIpo3zodunay (HopMma, MyTaru GOpMbI KPBLIILEB U OKPACKH TEIIa).

JlaGopaTopHble M NpakTHYeCKHEe PadOThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(POIOTHIECKOMY
KPUTEPHUIO».

JlaGopatopnas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBEeHHE ¥ pa3BUTHE KU3HM HA 3emue.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUNoOTE3bI
BO3HMKHOBEHHUSI JKM3HU Ha 3emJje: aOuoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOHMOTCHHBIA CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BoItoMK. HayanbHble Tamnsl
ouonornueckoit sBotonuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM U HMX 3BOJIOLUSL.
®opMUpPOBaHUE OCHOBHBIX T'PYIII )KUBBIX OPTAHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas 3pbl. llaneoszoiickass 3pa u €€ mNepuoabl: KeMOPUNUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa v €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3o0iickass 3pa u €€ mnepuoApl: NaJICOrC€HOBBIM, HEOICHOBBIN,
AHTPOIIOTCHOBBIM.

XapaKkTepuCTUKa KJIMMaTa W Te0JIOTMYECKUX mpoleccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUW u
KUBOTHBIX. [losiBJIEHUE, paclBET U BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.



Cuctema OpPraHMYEecKOro Mupa Kak OTpaxkeHHe 3BoMonuu. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMSA YeJI0OBEKa. AHTPONOJIOT M KaKk Hayka. PasBurre npencraBieHui o
IIPOUCXOXKIAEHUN YeJIOBeKa. MeTtonbl u3ydeHus aHTpornoreHe3a. CXonacrtsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl (hakTopbl) aHTponorenesa. HacneactBeHHas M3BMEHUUBOCTD
U ecTecTBEeHHbI 0TOOp. OOILIEeCTBEHHbI 00pa3 >KU3HU, U3TOTOBIECHUE OpPYAUHN
TPYJla, MBILJIEHUE, PEYD.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, Uenosek
ymenbi, Yenosek npsamoxomsaumi, YenoBek HeaHIEpPTAIbCKHUM, UYenoBek
pazymHbiii. Haxonku uckomaeMbIX OCTaTKOB, BpeMsl CYILECTBOBaHHUSA, 00J1acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pas3 KU3HU, OPYAHSL.

Yenoseueckue  pacbl. OcCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAs
(eBpasmiickasi), = Herpo-aBCTpajouJiHas  (dKBaTOpUajibHasi),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeacTaBUTECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUA. EJMHCTBO 4E€IOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanmu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuuel n cxembl: «Bo3nukHoBenne CoaHEYHOU cUCTeMBb», «Pa3BuTne
opranuyeckoro  mupa», «PactutenbHas  kinetka», <« KuBOTHas  KiIeTKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHAas CHUCTEMa OpPraHUYECKOro MHpay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS 4YeIOBEKa W YEIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTUYECKHX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4enoBeKay, «JlpeBHeumue moan», «llpeBHue moam», «llepsbie
COBPEMEHHBIE JI0JIN», «HeT0BEYECKUE PACHD).

O6GopynoBanue:  Mymsiku  «IIpoucxokneHue — yeiaoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHJAEPTajabla, KPOMAaHbOHLA), CJENKH WU
U300pakeHUssT KaMEHHBIX OpYAHMH IEepBOOBITHOIO dYeloBeKa (KaMHHU-YOMNIEPHI,
pyOmia, ckpebiia), TeOXpoHOJOrMueckass Tabiuua, Kouiekuus «DPopMel
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlaGopaTopHble M mpakTUYEeCKHE PAdOThI:

[Ipaktrueckas padota Ne 1. «3yueHne ucKonaeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIUSX).

DKCKypcusi «DBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mbl U OKpY:KalOIas cpeaa.



DKoJorus Kak Hayka. 3aJjaud U pa3Jieibl SKOJOTUU. MeTO bl HKOIOTMYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOWTaHHA OpPraHU3MOB: BOJHAs, HAa36MHO-BO3AYUIHAs, MMOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue (¢akrtopel. Krnaccupukamuss 5KoJOrnyeckux (QakTopoB:
abuoTtuyeckue, OMOTHYECKHME U AaHTPOINOreHHble. JIEHCTBHE HKOIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (hakTOpbl: CBET, TEMIIEPATYypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIEWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruyeckue puTMBbI.

buotnyeckue ¢axktopsl. Busibl OMOTHYECKMX B3aUMOJECHCTBUN: KOHKYPEHIUS,
XUIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, koomepamus, MyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M, HEHUTpaJIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJIEUCTBHM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepUCTHKW monyisuud. (OCHOBHbIE TMOKa3aTelu
HOMYJSIUU: YUCIECHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. J{lnHaMuka 4ucaeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoncTpanmuu:

[Toptpets: A. 'ymGoasaT, K. @. Pynbe, O. ['ekkens.

Tabnuuer 1 cxembl: kapta «[Ipupognsie 30HbI 3emin», «Cpeabl oOUTaHMS
opranuzMoBy», «®Potonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M NpakTHYeCKHe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. « BnusHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KoJIeyCay.

[IpakTrueckas padota Ne 2. «Iloac4€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUJIOB
pacTeHUN».

Tema 4. Coo0mecTBa M 3K0JI0rH4ecKre CHCTEMBbI.

Coo0miectBo opranu3moB — OwuorieHo3. CTpyKTypsl OHoOIleHO3a: BUIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momunantel. CBA3U B
ouoreHose.

Dkonoruyeckue cucteMbl (dKocuctembl). [loHsitTue 00 »dKocHcTeMe W
ouoreoneHoze. DOyHKIUOHATbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPIUU B IKOCHCTEME.
Tpoduueckue (nuieBsie) ypoBHU 3K0cucTeMbl. [luieBsie nenu u cetu. OCHOBHbBIE
MIOKAa3aTesld SKOCHUCTEMBI: OuMomacca, MPOAYKUHUsA. ODKOJIOIMYECKHE MUPaMUIbI:



MPOAYKIIUU, YHMCICHHOCTH, Ouomacchl. CBONCTBA HSKOCUCTEM: YCTOMYHBOCTb,
camoperymsiuus, pazsutue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMa XBOWHOIO
WM [IAPOKOJMCTBEHHOIO JIECa.

AHTpPOIIOr€HHbIE ~ JKOCHUCTEMBI.  ATpO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpaszue kak Qakrop ycToMumBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o O6uocdepe. I'panuiibl, coctraB u CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero ¢ynkiuu. OcoOeHHocTu Ouocdepsl Kak
r00anbHOM 3KOCUCTEeMBbl. J[MHaAMUYeckoe paBHOBECHME M OOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emiin. AHTPOTIOTCHHBIC U3MEHEHUST B Onocdepe.
['mo6abHbBIE KOTOTUYECKHE MTPOOITIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBeuecTBa. CoxpaHeHue 6uopazHooOpas3us
KaKk OCHOBa ycrolWumBocTH Ouochepbl. OCHOBa paIMOHATIBLHOTO YIIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIOJIb30BaHue. JloCTHKeHUs OMOJIOTUM U OXpaHa
IPUPOBL.

JdeMoncTpanuu:

[Toptpetsr: A. [Ixx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuel u cxemsl: «[lumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenmu mnuTanus», «IKOIOTHYECKas TUPAMUIAN,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOMHOro  Jjeca», «bwuomenos Bogoéma», «ArponeHos», «lIpumepHbie
AHTPOIIOTCHHBIE BO3/ICMCTBUS HA IPUPOAY», « BaKHEUIIINE UCTOYHUKY 3arPsI3HCHUS
BO3/lyXa M TPYHTOBBIX BOM», «llouBa — BakHelIas cocTaBisomas ouochepn»,
«®akTopel  gerpamanuu  mouB»,  «llapHukoBeii  dhdexT»,  «DakTopbl
PaAMOAaKTHBHOTO 3arpssHeHus: Ouocdepsl», «O0mas crpykrypa Ouocdepn»,
«Pacnpoctpanenne >xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».

O6opynoBanue: Mojenb-anruiMKanus « Tunudabsle OMOIICHO3BI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJIeKIuu «buorienosy, «Bpeaurenu BaxHEUIITNX
CEIbCKOXO3IMCTBEHHBIX KYIbTYp», TepOapuu 1 KOJJICKIIUHA PACTCHHUI W )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM 9KOJIOTHUUYECKUM IpyIaM oJHoro Buaa, KpacHas kaura
Poccuiickoit ®Denepanun, W300paKEHHUS] OXPAHIEMBIX BHJIOB pAcCTCHUH U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIT'PAMMBI 11O
BNUOJIOTMN HA  BA30OBOM  VPOBHE CPEIHEI'O  OBIIEI'O
OBPA30BAHUA

Cornacuo ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalollUMHCS TporpaMM CcpeAaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AIMYHOCTHBIX pEe3yJbTAaTOB OCBOCHUs TpeaMmera «buonorus»
BBIZICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYYarOU[UMHUCS POCCUMCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHUBAIlMM K OOy4YeHHI0  OuOJIOoruu,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTU HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME OKOJOTMUYECKOTO IPAaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIETIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUA MpeaMeTa «buonorus» QOoCTUraloTca B
€IUHCTBE YYCOHOM M BOCIHUTATEIBLHON JEATETLHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMH B OOINECTBE MPaBWIAMH M HOPMaMu
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3MIMU JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIMsIM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUSA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEW TMO3UIIUECH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSAM POCCHHUCKOTO OOIIECTBA, PACIIMPCHHE KXU3HCHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOIECCE Pean3alid OCHOBHBIX HAINPAaBJICHUU
BOCIIUTATEIbHOMN JIEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHUSI:

c(hopMHUPOBAaHHOCTH TPaKAAHCKOM MO3UIIMU 00yJaIOMIeTrocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM, YBaXKEHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEATEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM YUYEeOHBIX M T[O3HABATENIBbHBIX 3a/lad, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[I03HABATEJIBHBIX M HCCJIEIOBATEIbCKUX 3aJlad, YBaXKUTEIHLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MpPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKOM Ipak TaHCKOU UJICHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, UyBCTBAa OTBETCTBEHHOCTH Tepe PoauHoN, ropaocTu
3a CBOHl Kpal, cBOlO0 PoauHy, CBOHM S3bIK M KYJIBTYPY, NPOIUIOE U HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJOTHMH, TMOHUMAaHUS 3HAUYCHHUS OWOJOTMU B TO3HAHMM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHMIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHUE JYyXOBHBIX IEHHOCTEW POCCUICKOr0 HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEJCHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHWE JMYHOrO BKJIaJa B TIOCTPOCHHE YCTOMYMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEISAM, CO3/IAHUI0 CEMBbHU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusIMHi HapoaoB Poccuu;

4) 3¢TeTHYeCKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYAsh 3CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IMIOHUMAHUE 3MOLKMOHATIBHOTO BO3JICHUCTBUS KUBOU MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH Kaue€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, (OPMHUPOBAHMS KYJIbTYPbI 310POBbS W
IMOIMOHATBLHOIO 0JIArOMOJIyYHs:

MOHUMAHHUE U peau3alius 3J0pOBOro u 0€30MacHOro o0pasa Ku3HH (310POBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM M OTHObIXa, peryjsipHas (Qu3nyeckas akTUBHOCTB), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE I[EHHOCTU TPAaBUJI HWHIUBUAYAJBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH MAacCTEpPCTBa, TPYA0JI00uUE;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3Nu4yHbIM cepaM MpoPECCHOHATBLHON AESITEIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyayied mnpodeccudn U PeaTru30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUHUKY )KHU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKOW KYyJIbTYpbl: TPHUOOPETEHHE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peleHus;

CIIOCOOHOCTPH UCIOJIB30BATh MPHUOOPETAEMBIE TTPU U3yUECHUN OUOIOTHH 3HAHUS
M YMEHMS OpH pEHIeHUHM NpoOJeM, CBA3AHHBIX C  PalMOHAJIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHCTEMAax, OXpaHy BHUJIOB,
aKocHUCTEM, Orochepsl);



AKTUBHOE HEIIPUATHUE NEUCTBUM, IPUHOCALLIMUX BpEll OKPYKAIOLIEW IPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONpUATHBIE SKOJOTMYECKHE IMOCIEICTBHS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILUICHUS, IKOJIOINYECKOU KYIbTYPHI,
OIbITa NEeATENIbHOCTU JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEJIIbHOM, KOMMYHUKATHBHOM Y COLIMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K Y4YaCTHUIO B MPAKTUYECKOU IEATEIBHOCTU DKOJIOTUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHNS

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHaJiore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEpILIECHCTBOBAHUE SI3BIKOBOM W YMUTATEJIbCKOW KYyJbTYpbl KaK CpEICTBa
B3aMMOJICMCTBUS MEXIY JIFOAbMU U ITIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GopMHUpPOBaHUHU PAIMOHAIBHOIO HAYyYHOTO MBILIUICHUS, CO3JaHUU LIETOCTHOIO
Npe/CcTaBleHus 00 OKpYXKalolleM MHpE Kak O €IMHCTBE MPHUPOIbI, YeIOBEeKa U
oOlIecTBa, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W peleHuu MpodiieM
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHUU Ui COBPEMEHHOM IMBHIIM3AINN:
oOecrieyeHus: HOBOT'O YpPOBHSI PAa3BUTHA MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  peIIaTh PecypcHble  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJIa U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYyYEHHHU OHUOJOTHYECKUX 3HAHMA B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAy4YHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOW TPAaMOTHOCTH OOydYaromuxcs, GopMHpyeMoit
MIPY U3y4YECHUU OMOJIOTHH;

[IOHUMAaHUE CYLIHOCTH METONOB IIO3HAHUSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIONb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIETr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIOUYEHHS Ha OCHOBE Hay4dHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO ITOJIYYCHUS JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OWOJIOTMYECKUE 3HAHUA IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEL0BATEILCKYIO IEATEIbHOCTh UHAUBUAYAIbHO U B IPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHBIE pe3yJabTaThl OCBOCHHS y4eOHOro mpemmera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIe I (OPMHPOBAHUS MHUPOBO33PCHUS OOYUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHATHS, OTPAYKAOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHCHU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, DHEPTHs, SIBICHHE, IPOIIECC,
CUCTEMa, Hay4YHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeI0BaHne, HAOI0IeHNE, U3MEPCHHE, DKCIIEPUMEHT M IPYTHX ), YHUBEPCAITbHBIC
yuyeOHbIC JCHCTBUSA (ITO3HABATCIIbHBIC, KOMMYHHKATHUBHBIC, pETYJSTHBHBIC),
oOecrieunBaromue GopmupoBaHue GyHKIIMOHAIBHOW IPAMOTHOCTH M COIIMAJILHOMN
KOMIIETEHIIMM ~ OOYyYaloIIUXCs, CIOCOOHOCTh OOYYArOIIMXCS  HWCIOJIB30BaTh
OCBOCHHBIE MEKIUCITUILIMHAPHBIC, MUPOBO33PEHUYCCKHEC 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITMAILHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI TPOrPaMMbl CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHBIMH yueOHbIMH NM03HABaTeJIbHbIMH
NEeNCTBUSAMM:

1) 6a30BbIe JJOrHYecKHe JAeiiCTBHUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyalM3UpOBaTh  MpoliIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWW 3HAHUNW TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaIu, 0000IICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHATHUSAMH);

OTIpEeNeNsITh eI JeATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS A 00bsICHEHUS (DaKTOB U SIBIICHUN
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, II0
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PacCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETTLHBIE CPEICTBA JISl IPECTABICHHS CYIIIECTBEHHBIX
CBS3€l W OTHONICHWH B M3YYaEMBIX OHOJOTHYECKUX OOBEKTax, a TakKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IJIAaH PEIICHUS TPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B ACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATH U BBITMIOJHATH pa0OTY B YCIOBUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIeI0BATEILCKHE IeCTBHUA:

BJIQ/ICTh HABBIKAMH YUEOHO-UCCIIEA0BATEIIbCKOW U MMPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  Pa3pelICHHS  MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IOMCKY METO/IOB PEIICHUS MPAKTUYSCKUX 3aJ1a4, IPUMCHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICATCIBHOCTH 10 TOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETallMH, NPeoOpa30oBaHUI0 W NPHMCHCHHIO B Yy4YEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBINUICHHUS, BIaJICTh HAYIHOW TEPMHHOJOTHCH,
KJTIOYEBBIMU TTOHATUSIMHU U METOJ/IaMH;

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aJlayd B 00pa3oBaTEIbLHOM
TESTeLHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJM3UpPOBATh 3ajauy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JJIsI JI0Ka3aTeIhCTBA CBOMX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTSPUHU PEIICHIS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEHICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MCHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBIA MOWCK TMEPEeHOca CPEACTB U CIOCOO0B
JCUCTBHS B IPOPECCHOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJiaraTh OPUTHHAIBHBIE TMOIXO0bI U PEHICHUs,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(POPMAINH (TEKCTE YU4eOHOTO
mocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OWOJOTHYECKUX CJIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEepHETEe), aHaIU3UPOBATh
UH(OPMAITUIO PA3TMYHBIX BUIIOB M (POPM MpECTABICHHS, KPUTUYECKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aNPOChl U MPUMEHSTh PA3IUYHBIE METOJBI IIPU TMOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3ajad4;

NpuoOpeTaTh OMNBIT HCMOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BAHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTUMaANbHYIO  (OpMy  TNpeACTaBICHUS
Ounonornyeckoil HUHGpopManuu (CXembl, rpaduKu, TUarpaMmbl, TAOTUIbL, PUCYHKH U
pyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KayeCTBE CpejAcTBa npu paboTe C
Ouosiorndyeckor umHoOpManme: TPUMEHITh XUMUYECKHE, (QU3NUEeCKUe U
MaTEeMaTUYECKUE 3HAKM W CUMBOJBL, (popmyibl, abOpeBuaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISJTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABAaHUS U 3alUThl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHne YyHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1€HCTBUAMMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCeX cpepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATH CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMHN JIPYTrUX YYaCTHHUKOB
JUanora wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpencTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMANIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CUTYyaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3NMUYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICWCTBUS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOACH, MPOSIBISTh YBAXKUTEIHHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTb:

NOHUMAaTh U HMCHOJb30BATh MPEUMYIIECTBA KOMAHIHOW U UHJIUBUAYAIBHOU
paboThI IPH PEIIeHNH OUOIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JEUCTBHHA C y4E€TOM OOIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ JTOCTHXKEHHUIO: COCTAaBJISITH IUIAH JICHCTBUM,



pacupenensaTh pojd ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYKIaThb PE3YJIbTAThl
COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa U Ka)KJOr0 YYaCTHUKA KOMaH/Ibl B OOIIHIA
pE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIEHHUBATh WJAEU C TMO3UIMHM HOBU3HBI,
OPUTHMHAJILHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE T[OBEJECHUE B Pa3IMYHbIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMU PEryJSITUBHBIMU IE/iCTBUSIMU:

1) camoopraHu3zanusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUSA JUIsl BBISBICHUS MpoOiieM M UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN 1I€JIEBHIE M CMBICIOBbIE
YCTAaHOBKH B CBOUX JICCTBUSX M IMOCTYIKaxX IO OTHOIIECHUIO K XHUBOWU MPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO ACSATENbHOCTD, BBISIBISITH
npoOJieMbl, CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIE 3a7jaul B 00pa3oBaTEILHON
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIA;

JIeaTh 0CO3HAHHBIN BHIOOP, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT,

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKON JPYAUIUU B
pa3HBIX 00JIaCTSIX 3HAHWUM, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJIETh  HABbIKAMU  TO3HABaTEIbHOW  peduiekcuM KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUA U MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHWM, MCTOIb30BaTh MPUEMBI PeIICKCUU IS OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBAaThb PHUCKM W CBOEBPEMEHHO MNPUHUMATh PELICHHS MO0 HX
CHUKEHUIO;

MPUHUMATh MOTHBbI W apryMeHTbl APYTUX NpH aHaIW3€ pPe3yJIbTaTOB
e TeIbHOCTH;



3) npuHsTHE Ce0N U APYrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA,;

IIPUHAMATh MOTHBBI M apryMEHTHl JpPYTrUX IIPH aHAJIu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH IPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTathl ocBoeHus mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT cnienuduyeckue A yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEUCTBUI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YUEOHBIX CHUTyallUsX, a TAaKX€ B pPeajbHBIX
KU3HEHHBIX CHUTYyaIlMsAX, CBS3aHHBIX ¢ Owuosorueii. B mporpamme mnpenMeTHbIC
pe3yabTaThl MPEJACTABICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOCHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTHMU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAayK, B (OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUUCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIUOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKphIBaTh COJEP)KaHHE OMOIOTUYECKUX TEPMHUHOB M TMOHSITHM:
KU3Hb, KJIETKa, OPraHu3M, MeTaboIn3M (0OMEH BEIIECTB U MPEBPAILICHUE SHEPTUH),
romMeoctad (CaMmMOperyJisiiusi), YypOBHEBasi OpraHU3alMsl JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3NaraTh OWOJOTHYEecCKHe Teopur (KIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpalibHasg JO0rMa MOJEKyJIsipHON Owuonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4uerus (o meHTpax MHOTOOOpa3us u
MPOUCXOXKIEHUS KylIbTypHbIX pacTeHnuil H. V. BaBuioBa), onpeaensiTe rpaHULlbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUSI B OMOJOTUM: HAOJIO/ICHUE U
ONMCAaHUE KUBBIX CHCTEM, INPOLECCOB U SABJIEHUM, OPraHU3alusl U IMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIDKCHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIEAyeMbIMU BEIUYMHAMH, OOBSCHEHHE TMOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBHIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MIPOLIECCOB: OOMEHA BEILLECTB W IMPEBpAIICHUS] PHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYAJIbHOIO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH IMOJyYEHHbIC 3HAHUS MJI1 OOBSICHEHHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUU, IUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbS U 370POBBS
OKpPYXAaIOIUX JI0JIEH, COOJII0/IEHUs HOPM TPAaMOTHOI'O TIOBEACHUS B OKpYXKarolen
OPUPOJHON Cpele, MOHUMaHUE HEOOXOIUMOCTH MCIOJb30BAHUS JIOCTHUKEHUN
COBPEMEHHOM ouoaoruu u OMOTEXHOJOTUI bl PaLMOHATILHOT O
IPUPOIONIOIB30BAHUS;

yMEHHE peniaTh DSJIEMEHTAapHble T'€HETUYECKHE 3aJadyd Ha MOHO- H
IUTHOPUAHOE CKpEUIMBaHUE, CIEIUICHHOE HAaClelOBaHUEe, COCTaBISATh CXEMBbl
MOHOTHOPUIHOTO CKpEIMBAaHUS Ui Tpe/iCKa3aHus Haclel0OBaHUs MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE U TPAKTUUYECKHUE paldOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OIEHUBATb U MHTEPIPETHUPOBATH HUHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOM MH(pOpPMAIUU, HAYYHO-TIONYJIIPHBIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCJEeIOBaHUNA B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONOTrHYECKYI0 MHGOPMAIIUIO U3 HECKOIBKHX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUA ydueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJOTHU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B  pa3BUTHE Ouomornu, (YHKIUOHATHHOU
IPAaMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpPbIBATh CO/IepKaHNe OMOJIOTUUECKUX TEPMUHOB U MOHATUM: BU/,
MONYJISIUSL, TeHO(OH, HBONIOLHUSA, ABWKYIIUME CHIbl ((PaKTOphI) HBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, IKOJOTHYECKHE (HAKTOPHI,
AKOCHUCTEMA, NPOJYUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENH MNUTAHUS,
JKOJIOTHYEeCKas MupamMuia, OnoreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKUE TEOpUH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOPHS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. bopa, yepenoBaHusi TJIaBHBIX HANpaBiI€HUN U
nytet sBomonuu A. H. CeepiioBa, yuenuss o 6uocdhepe B. U. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO MMO3HAHHS B OMOJIOTHH: HAOIIOACHUE U
OIMCAHHWE JKUBBIX CHCTEM, TPOIECCOB W SBJICHHWM, OpPraHu3aiis M IMPOBEIACHHUEC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIHPKCHHE TUIIOTE3bI, BBIIBJICHUE 3aBUCHMOCTH
MEXITy HCCICIYEMbIMU BEIMYMHAMH, OOBSCHEHHE IOJYYCHHBIX pE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TECOPUN U 3aKOHOB, YMEHHUE JICJIaTh BBIBOJIBI
Ha OCHOBaHWH TOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIICIATh CYIICCTBCHHBIC IPU3HAKK CTPOCHHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMOMYJAIHMK, TMPOIYIICHTOB, KOHCYMEHTOB, PEAYIIECHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOEHHOCTH TIPOIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCTIOCOOJIEHHOCTH
OpPraHU3MOB, JICUCTBHS JKOJOTMYCCKUX (PAKTOPOB Ha OPraHU3MbI, IIEpPEHOCA
BEIICCTB W TIOTOKA DSHEPTMH B DJKOCHCTEMaX, aHTPOIOTCHHBIX H3MCHCHUH B
HKOCUCTEMAxX CBOCH MECTHOCTH, KPYroBOPOTa BECIIECTB W OHMOTCOXMMHUYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, JJII MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1IeNbl0 o0ecredeHus 0e30MacHOCTH CBOErO 3I0pPOBBS U 3J0POBBS
OKPYXAIOIIUX JII0CH, COOMI0IEHUS HOPM IPAaMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BaHUS TOCTHXKEHUM
COBPEMEHHOW OMOJIOTUU ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE pelIaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
MepeHOCca BEIIECTB M SHEPTUU B AIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBITIONHATh J1a0OpaTOpPHBIE W TPaKTHUYECKHE padoThI, COOJI0NAThH
mpaBwiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HWHGOPMAIIHIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJ00ATbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO037]aBaThb COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYI0 HH(POPMAIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Konrpoasubie | IIpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bubmmoreka [JOK
! brosorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpTaHU3aINS 1 brbmmorexa [TOK
p 8 https://m.edsoo.ru/7f41c292
. bubnuoteka [IOK
3 XUMHUYECKUH COCTaB U CTPOEHHUE KIETKU 8 1 httos://m.edsoo.ru/7f416292
bu6mmoreka [JOK
4 HKH3HEZICATENEHOCTS KICTKA 0 https://m.edsoo.ru/7f41c292
PasMHOkeHMe 1 MHIMBUAYAIbHOE Pa3BUTHE bubnuoreka [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

KoJsmyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Kourpoabusie | IIpakTHueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
! IBOMOIHOHHAS OHOTOTHA o . https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuorexa [IOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
1
3 OpraHH3MbI 1 OKpYAAIOUIAT CPesia ° https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
4 Coo01ecTBa 1 SKOJIOTUYECKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA1ccTA
bu6mmoreka [JOK
> Pesepiioe Bpes 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O 34 0 95

I[TIPOTPAMME



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
uu@ppoBbIe
Nen/m | Tema ypoka Konrpoabsubie | Ilpakruyeckue op
Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
buonorus B cucreme Hayk. CTapTOBBIH bubmorexa IOK
1 v 1 0.5 hitps://m.eds00.ru/863e6122
KOHTPOIb. https://m.edsoo.ru/863e632a
MeTo 16l MO3HAHUS KUBOM TPUPOIBIL.
9 [IpakTnueckas padora Ne 1 1 05 bubnnoreka [IOK
«Mcnonp30BaHKe pa3IMYHBIX METOJOB IIPU ' https://m.eds00.ru/863e6122
W3Y4YEHUU OMOJIOTHYECKUX 0ObEKTOBY
3 buonornueckue cucTeMsl, MPOLECCH U UX 1 bubnuoreka [IOK
HU3y4YECHHUE https://m.edso0.ru/863e6564
4 XUMHUYECKUH cocTaB KiIeTku. Boaa u 1 bu6mmoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CAKH. L-OCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE
karanuzaTopsl. JlabopaTopHas padorta Ne 1
P patop . P bubnuoreka [IOK
6 «M3yueHne KaTalIuTUYECKON aKTUBHOCTH 1 0.5
https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpuUMepe aMuIa3bl WIH
KaTanasbl)»
bu6nmoreka [JOK
7 J 1
YritepozeL. Jiume https://m.edso0.ru/863e6870
8 Hyxnennossie kuciotsl. ATO 1 brbmorexa LIOK

https://m.edso0.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeTo bl U3y4eHUS KIETKU.

bubmuoreka [IOK

9
Kiterounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak memaocTHas )KuBasi CHCTEMA
CtpoeHnue 3yKapuoTHYECKOM KIIETKH.
Jlaboparopnas padora Ne 2 «3yuenue
PatopHt b o . bubmmoreka [{OK
CTPOCHHS KJIETOK PaCTEHHM, KUBOTHBIX,
11 OHBOB 1 BAKTEDHI 01 MIKDOCKOLIOM Ha 0.5 https://m.edsoo.ru/863e6ff0
p P 8 P https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpEapaTax u ux
OITMCaHHE»
bu6mmoreka [JOK
12
Obmer BEmECTB wK MeTAGOTH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
1 D . X
3 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 Juepremieckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIETKH. JleneHue
KieTku. Muto3. Jlaboparopnas padora No
15 3 «HabOmnronenne MuTo3a B KIIETKAX 0.5 bubmnorexa [JOK
A ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTtes Genka. Peakius MaTpruuHOTO bubnunoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e
bubnuoreka [IOK
17 T —
pascI — GuocHHTEs Oemka https://m.edso0.ru/863e796e
bu6nmoreka [JOK
18 H —
CITICTOUHBIC (POPMBI KH3HH — BUDYCHI https://m.edso00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJOBBIX
kierok. Omionorsopenue. JlabopatopHas

21 pabota Ne 4 «Il/tlzyqe]ime CTpoeHI/]; ’ 0.5 bramorexa [OK

https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIpenaparax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB brmmorexa [HOK

https://m.edsoo.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bu6mmoreka [JOK
U3MEHYUBOCTH https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HACJICIOBAHUS

24 Npu3HAKOB. MOHOTHOpHTHOE bubmorexa [TOK

https://m.edsoo.ru/863e8878
CKpelIMBaHUE

o5 JlurnOpuHOE CKpeInBaHue. 3aKOH bubnnoreka [IOK
HE3aBMCUMOI0 HACIEOBAHUS MPU3HAKOB https://m.edso0.ru/863e89a4
ClermieHHOe HaclIeJOBaHUE PU3HAKOB.

JlaGopaTtopnas pabora Ne 5 «M3yueHue

%6 pe3ynbTaTOB MOHOTHOPHIHOTO U 05 bubnuoreka [IOK
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edsoo.ru/863e8c60
JpO30¢ Il HA TOTOBBIX
MHKpOIIperaparax»

7 I'enetuka noma. HacnenoBanue bubnuoreka [IOK
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas

08 M3MEeHUUBOCTb. JlabopaTopHas pabota No 05 bubnunoreka [IOK

6. M3ydyenne MouduKaoHHOM
W3MEHYMBOCTH, TIOCTPOCHUE

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BAPUALIMOHHOTO PsAJia U BApUALMOHHOU
KpHUBOI»

HacneacTBeHHast H3MEHYMBOCTD.

29 JlabopaTtopHnas pabota Ne 7. «AHanu3 1 05 bubnuoteka [IOK
MYyTaui y qpo30(HIbl HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpPOIIpeTiapaTrax»

bubmmoreka [JOK
30 Peneriia wenosexa 1 https://m.edsoo.ru/863e8d78
bubmmoreka [JOK
1 1

3 (Cenexuust kak Hayka i mporiece https://m.edsoo.ru/863e9214

32 MeTo bl M TOCTHKEHUS CENEKITNHA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

33 Pe3epBHbIil ypok. UToroBast KOHTpOIbHAS 1 1
pabora 3a kypc 6uosioruu 10 kmacca

34 buoTexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOMU3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 15 4

I[TIPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpouabusbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS U METOIbI €€ N3YUYCHUS 1 brommorexa [TOK
H g yi https://m.edsoo.ru/863ea20e
2 Hcropus pa3BuTHs IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 M 1
HKPOIBOMIONHA https://m.edsoo.ru/863e9cle
[Tomynsimus Kak anemMeHTapHas
€MHUIIa BUJIA ¥ SBOJIIOITHH.
4 Hla[l6o I;TO Hﬂzm abota Jﬁo 1 1 0.5 brommorexa [OK
PaTOPHaA b ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmxyiue critbl (3JIeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bubnuoreka [IOK
6 E 0 1
CTCCTBEHHBII OTOOP H ero Gopm! https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BonONMN:
MPUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpraHu3Ma u
€€ OTHOCUTEIHHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubnuoreka [IOK

MakKpO3BOJIFOINA

https://m.edsoo.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

HeobpaTumocTs 3BOIIOIAH

Wcropus xu3uu Ha 3emiie u

10 METOJIbI €€ N3YYEHHUS

1 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 PazButuHe xu3HM Ha 3emMIie 10 dpam bubnuoteka [IOK
U IIEPHOAAM https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENBHOTO U dKUBOTHOTO MUpA.

[IpakTnueckas padora Ne 1 bubnuoreka [IOK

13 0.5
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIMSIX»

14 CoBpeMeHHas cucTemMa bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOLINS YeJIOBEKa bubnuoreka [IOK

15
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c

16 JIBwxyiue cuibl ((hakTophl) bubnuoreka [IOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIMU 3BOJTIOLUU
YyeJoBeKa

18 YenoBeyeckue packl v MPUPOJIHBIE bubnunoreka [IOK
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IEHHE 10

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»

20 DKoJIoTHus 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 00UTaHUS U SKOJIOTUIECCKHE

bubmuoreka [IOK

2l (bakTops! https://m.edsoo.ru/863eafec
AbGunotnueckue GaKTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdonorudeckre 0cOOCHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 brbmmorexa HOK

https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «Bnusitnue cBeTa Ha poCT U
pPa3BUTHE YEPEHKOB KOJIEYCa)
bu6mmoreka [JOK

23 buotiieckie dakTops! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuueckas pabora

24 Ne 2 «[Toncuér miorHOCTH 0.5
MOMYJISILIUI pa3HBIX BUAOB
pacTeHuiD»

o5 Coo01ecTBa OpraHu3MOB — bubnuoreka [IOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

%6 OKOJIOTUYECKHUE CHCTEMBbI bubmuoreka [IOK
(?KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE MOKa3aTENN

97 3KOCUCTEMBbI. DKOJIOTMYECKUE bubmuoreka [IOK
nupamuisl. CBOMCTBA IKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpupoaHbIe 3KOCUCTEMBI

29 AHTpPOIIOTEHHBIE DKOCUCTEMBI

20 buocdepa — rnobanpHas bubnuoreka [IOK

3KOCHCTEMA 3EMITH

https://m.edsoo.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 CYIIECTBOBAHUS 1 bubmmoreka [JOK
ounochepsr https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emin 1

33 CocytiecTBoBaHUE IPUPOIBI U 1 bubnuoteka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
Pesepubriit ypok. O60061IeHNE

34 Ttembl «Coo0riecTBa u 1
IKOJIOTHYECKHAE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 3 55

[TPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.I.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET
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