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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ompeiesieHHs] MOJIX0A0B K (POPMUPOBAHUIO COJCpPKaHUsS y4yeOHOTO MpeaMera
«buonorus» cocraBwiM: KoHuenryaiabHele mnojoxeHus ProcC COO o
B3aUMOOOYCIIOBJIGHHOCTU  LIeJiel, COJEp)KaHUs, pe3yJbTaTOB OOYydYeHUs] U
TpeOOBaHUI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOITUX MEJIX U
MPUHIIMAIIAX, XaPAKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
ob1ero oopazoBanus B Poccuiickoit denepainu, a Takxke MOJ0KEHUS 0 crienuduke
Owonornu, e€¢ 3HAYEHWW B TIO3HAHUM JKUBOM TMPUPOJIBI U OOCCICUYCHUH
CYILIECTBOBAaHUsI 4esioBedeckoro ooOmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHHUSIM,
OTIpeIeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu 1a€T MpeCcTaBICHUE O IENIX, 00 0011Iel cTpaTeruu
oOydeHwsI, BOCTIUTAHUS U PA3BUTHUS 00YUJaIOIIUXCS CPEACTBAMHU YIECOHOTO IIpeIMeTa
«buonorusy, onpeaenseT 00513aTeIbHOE MPEAMETHOE COACPIKAHNE, €T0 CTPYKTYPY,
pacripesiesieHue 1o pasjeiaM M TeMaM, PEKOMEHIYEeMYI0 IOCe0BaTeIbHOCTD
U3yYCHHS y4eOHOTO MaTepuaja ¢ Y4ETOM MEKIIPEAMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€l, JIOTUKUM 0Opa3oBaTEILHOTO TIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme o 61M00run TaKKe yUUTHIBAIOTCS TPEOOBaHUS K INIAHUPYEMbIM
JUYHOCTHBIM, METaNpeAMETHbIM U TPEIAMETHBIM pe3ylbTaTaM OOyYeHHsS B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEILHOM
NEeSTENbHOCTU/Y4eOHbIX JEHCTBUN OO0ydYaromMXCs IO OCBOCHHMIO COACpPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BbIl YPOBEHB) pean30BaH
NPUHIMIT TPEEMCTBEHHOCTH B M3y4Y€HUU Ouosoruu, Onaromapss 4emy B HeEW
NPOCMATPUBAETCS HANpPABICHHOCTh HAa pa3BUTHE 3HAHUM, CBSA3aHHBIX C
dbopmMupoBaHuEM €CTeCTBEHHO-HAYYHOTO MUPOBO33PEHHS, IIEHHOCTHBIX
OpUEHTAIU{ JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEJCTaBICHUN O 3J0POBOM
oOpa3e XM3HU W OEpEeKHBIM OTHOIIEHHWEM K OKpYXAIolleld MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIEeOMOIOTHUECKUX TEOPUH, a TaKXKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHTa U CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMme Mo OMOJOTHHU YACICHO BHUMAHUE HCTOIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM d4HCIe: TMPOPUIAKTUKU HACICACTBEHHBIX 3a00JIEBAHUM YEIOBEKA, MEIHKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTHIECKHU
11eJI€CO00Pa3HOTO MOBEICHUS B OKPYKAIOIIEH MPUPOTHOM cpejie, aHaIn3a BIUSHHUS
XO3SIICTBEHHON  NIEATETLHOCTH 4YeJIOBeKa Ha COCTOSHUE TMPUPOJHBIX W
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHEC BHUMAHMSI K TIPUKIIATHON HAMIPaBICHHOCTH
y4yeOHoro mnpeamera «buomorus» MpoaUKTOBAHO HEOOXOAUMOCTHIO O0ECTICUEHUS



YCIIOBUU JJIS PELICHUS] OJHOM M3 aKTyaJdbHbIX 3aJ1ay IIKOJBbHOTO OMOJIOTrHYECKOro
oOpa3oBaHusA, KoTOopas mpenanonaraer (GpopMupoBaHue y 00yYaroluxcs
CIOCOOHOCTH aJanTUPOBAThCA K HW3MEHEHUSM JIMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaeT (OpMUpPOBaHHE y OOYYAIOIMIMXCS MPEIACTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paclivpser U o0oOLIaeT 3HaHUSA O KUBOM IpHUpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3aldd M 3BOJIOLUHU, CO31aET
yCIOBHUS  JUJIsi: TO3HAHMS  3aKOHOB  KUBOM  MPUPOABI, (HOPMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro oOpasza
KU3HH, IKOJIOTMYECKOT0 MBIIIJICHUS, IIEHHOCTHOT'O OTHOIIICHUS K KUBOW MIPUPO/IC
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUsS UMEET TAK)Ke JIJIsl PEIIeHHUs] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAJIM3ALMIU
oOyuaromuxcs. M3ydenne 6monorun obecreynBaeT ycioBus Juisi (popMupoBaHus
UHTEJUICKTYalIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbl, CIIOCOOCTBYET HMHTETpanuu OHOJOTHYECKUX 3HAHUMA C
PEACTaBICHUSAMH U3 JPYTUX y4eOHBIX MPEJAMETOB, B YACTHOCTH, (DU3UKH, XUMUU
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O MPEeIHA3HAYCHUH YYEOHOro MpeamMeTa
«buonorus» COCTaBMIM OCHOBY JJiA OIpEAeNieHUs TMOAXO0A0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs, NPEACTaBICHHOIO B IpPOrpaMMme Mo
ouosnoruu.

Otb6op coxepkanusi yuebHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIMHA KyJIbTYpOCOOOpPAa3HOro TMOAX0/la, B COOTBETCTBUHU C
KOTOPBIM OO0yYaromuecs JOJKHbI OCBOUTH 3HAHUA W YMEHHs, 3HAUUMBbIC IS
dbopMupoBanusi 00IIeHl KyJIbTYpbl, OMNpPEHETSAIONINE aJeKBATHOE IOBEJCHUE
YeJIoBeKa B OKPYJKAIOIIEH NMPUPOIHON cpejie, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesaTenbHOCTH. Oco0oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIY>KaT OCHOBOU /it (hOPMHUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[IEHHOCTHBIX  OPUEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TyMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHHUA.

CTpyKTypupOBaHHE COJAEpXKaHUSA Y4eOHOro MaTepuaia B TPOrpaMMme II0
OMOJIOrMHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHHMS 3HAHUM 00
OTJIMYUTEIbHBIX OCOOEHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHu3aiiu U
ABONIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEpKaTelbHble TUHUU: «buonorus kak Hayka. MeToasl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak
ouosiornueckas cucremay, «Cucrema 1 MHOrooOpa3ue OpraHu4ecKoro MUpay,
«IBOJIFOLHS )KUBOU MPUPOJBDY, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



Henp um3yuyenus yueObHOro mnpemmera «buomorusi» Ha 06a30BOM ypOBHE —
OBJaJicHUE  OOYyYalolMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3alMyd KUBBIX CHCTEM pa3HOTO paHra U NOPUOOpPETEHHE YMEHUM
UCIIOIB30BaTh ATU 3HAHUS JUJISi TPAMOTHBIX JIEMCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTICUNBACTCS PEUICHUEM CIICAYIOIIHNX 3a1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHHN O OHOJOTHMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWiIaX, CIyKalluX OCHOBOU
U1 (OPMUPOBAHUS TMPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3Un U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIluH, BHIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
UCCIICOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4arOmMMXCS MO3HABATEIbHBIX, HHTEIUICKTyIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHalv3a JAaHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIOB, WJACH M TOJXOJ0B K H3YUYEHUIO KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3AINY;

CTAQHOBJICHHE Yy OOydJaromuxcsi oOIeld KyJabTyphl, (YHKIIHMOHAIBHOM
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSICHATH W OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpPa KUBOU MPUPOJIbI HA OCHOBAHUM 3HAHUH U OTIBITA, MOTYYEHHBIX TPU U3YUEHUHU
OHOJIOTHH;

dbopMupoBaHue y OOydYaloIMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKa, pPa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOECKIEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEJIOBEKOM YKHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS AITUIECKUX
HOPM TP MPOBECHUU OMOJIOTUYECKUX UCCIIEIOBAHMIA;

OCO3HAHHE IIEHHOCTH OHMOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE MTPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOW KU3HU JIJIS
OLICHKH IIOCIIEICTBUM CBOEU JAEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOILIEH cpene,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE M COOMIOACHHE Mep NTPODUIAKTUKU
3a00JIeBaHMA.

B cucreme cpeanero oOmiero oOpas3oBanus «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SBISICTCSI OOS3aTENbHBIM YUEOHBIM TPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOUN o0nacTn « EcTecTBeHHO-HAYYHBIE TPEIMETHIY.

JInst u3yueHus OMOJOTHH HAa 0A30BOM YPOBHE CPEIHETO 00IIero 00pa3zoBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemento), B 11 kimacce — 34 vaca
(1 yac B Heneno).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. bBuoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponb Guonoruu B popMuUpoBaHUM COBPEMEHHOW Hay4YHOU KapTuHBl Mupa.Cucrema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCAHHUE,
U3MepeHue, Kiaccu@ukauus, MOJIeTUPOBaHME, CTaTHUCTHYecKass o0paldoTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptperst: Y. {apsun, I'. Mennens, H. K. Konbnos, k. Yorcon nu @. Kpuk.

Tabmuipl u cxeMbl: «MeTobl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M NIpakTHYECKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcnonb3oBaHuE pa3iNMYHBIX METOJOB MpHU
U3YYEHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H MX OPraHU3aNMsl.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKOI PUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIeHOTHYECKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE TIPU3HAKH KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOBD».

O6opynosanue: Mmojienb Monekynsl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKHU.

XUMUYECKUNA COCTAB KIETKA. XHMWYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpAJbHBIX BELIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHune OelKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
HesamennmMbie 1 3aMEHUMBIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTAaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEpBUYHAS, BTOpWUYHAs, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUUECKHUE CBOWcTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



depmeHThI — Onoornyeckue katanuzaropbel. CTpoeHne QepmMeHTa: aKTUBHBIM
LeHTp, cyOctpatHas cnenupuuHoctb. Kodepmentsl. Burtamunbl. Otiuuus
(hepMEHTOB OT HEOPraHUUYECKUX KaTaIUu3aTOPOB.

VYrneBoabl: MOHOCaxapuasl (TJIH0K03a, prudo3a U 1e30Kcupru003a), 1ucaxapuibl
(caxapo3a, JakTo3a) U ToJMcaxapulbl (Kpaxmaj, TJUKOTeH, IEeJII0J03a).
buonornyeckue GpyHKIMH YIriieBOJOB.

Jlununael:  Tpurauuepuabl, Qocoaunuael, crepounbl. ['mapodunabHO-
ruapopoOHble  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUe
yIJE€BOJIOB, OEJTKOB U JIUIUJIOB KAaK UICTOYHUKOB YHEPTUH.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneornaer — MOHOMEpHI
HykJ1eruHOBbIX KUcnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkiuun PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

[utonorus — Hayka o kietke. Kietounas teopus — npumep B3auMOICHCTBUS
ujel u (pakToB B HAYYHOM TTO3HAHUH. METO/Ibl U3YyUEHUS KICTKH.

Kierka xak menoctHas xupas cuctema. O0Ime npusHaku KJIETOK: 3aMKHYTast
HapykHass MemOpana, moJekynasl JIHK kak reHeTudeckuii ammapar, cUCTeMma
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHuYecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl mpokapuoTudeckoi kietku. Kiierounas crenka Oaxrtepuil. CTpoeHue
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XMBOTHOM U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, e€ cBoiicTBa U pynkuuu. llurornnazma u eé
opranouasl. OmHoMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar [Monbmxu,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWBI KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[TpoucxoxxaeHne MHUTOXOHApPUH W TiacTun. Bunael mnactun. HememOpanHble
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIM IEHTP, LEHTPUOIIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUJIOB KJIETKU. BKiIroueHus.

Snpo — perynsaropubiii 1ieHTp kiaeTku. CTpoeHme snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juarpammber:  «PacnpeneneHne XMMHYECKHUX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeaeneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJIEN.

Tabmuer u cxemsl: «llepuomuyeckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJEKYJIbl BOJIb», «brocuaTe3 06emnka», «CTpoeHne MOJIEKYIIbl OenKay,
«Ctpoenne pepmenrtan, «HyknennoBbie kuciotsl. JJHK», «CTpoeHne MoseKybl



AT®», «CTtpoeHue 2yKapuOTUYECKOU KIETKH», «CTpOoeHUE KUBOTHOWU KIIETKHY,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpOCHHE NPOKAPUOTHUECKON KIETKUY,
«CTpoeHue sipa KICTKU», « YTIEeBOIb», «JIumuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, HW3MEpPEeHUM, HSKCIIEPUMEHTOB, MUKpOIpENnapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

JlaGopaTopHble M npakTHYeCcKHe padoTh:

Jlaboparopnass pabora Ne 1. «l3yueHue KaTadTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIa3bl UM KaTalasbl)y.

Jlaboparopnass pabora No 2. «M3ydyeHue CTpPOCHHS KIETOK PpaCTCHHIA,
KUBOTHBIX M OaKTEepUi IMOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpernapatax u ux
OMHMCAHUEY.

Tema 4. ’dKuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIlIecTB, WM MeTa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMUWIISIIUS  (SHEpPreThYecknuii oOMEH) — JBE CTOPOHBI E€AMHOro Ipoliecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U rerepoTpodHsbIil. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCTD POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BiusiHue ycnoBuid cpeipl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIMICHHS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepun. 3HAUCHUE XEMOCUHTE3a IS
KU3HU Ha 3emuie.

DOHepreTuueckuii oOMeH B KieTke. PacieniieHue BelecTB, BBIJCICHHE U
aKKyMYJIMPOBaHUE YHEPTUU B KJIETKE. DTallbl SHEpreTuYecKoro oomena. [ nukomnus.
Bpoxenue u ero Buapl. KucimopogHoe OKHCIEHHE, WA KIETOYHOE JbIXaHHE.
OxucnutensHoe GochopunrpoBanue. DPGHEKTHBHOCTH IHEPTETHIECKOTO OOMEHA.

Peaknmun wmatpuuHoro cuHrte3a. ['eHermueckas wuHbopmamums u JIHK.
Peanuzanus reHetmyeckoil uH(opMmanuu B KIETKe. | €HETHUYECKH KONl M €ro
cBoicTtBa. Tpanckpuniusi — matpuunblii cuate3 PHK. Tpaucnsauus — 6uocunTes
Oenka. Otambl TpaHchsanuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oemnka.

Hexnerounsie ¢opmel xu3Hu — BUpychl. Ucrtopus oTkpsiTus Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacteHui, JKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedpuuura denoreka (BUY) — Bo3Oynutens CII/la.



OOpaTtHast ~ TpaHCKpuUIIUs, peBepraza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IToptpetsl: H. K. Konsnos, 1. WM. IBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuit oOMen», «Xmoporact», «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE TeHay, «CHUHTe3 Oenkay, « 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CIIM/a,
6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmkanuu «Yasoenue JIHK u TpaHckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIETKU», Mojenb cTpykTypbl JJTHK.

Tema 5. Pa3MHoKXeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTAaHU3MOB.

Knerounslii 1uki, win >KU3HCHHBIM LMK KIeTku. MuTepdaza m MuTos.
[Iporecchl, mpotekaronue B uHTepdaze. Perumkanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHIIL
JlunionaHBIA W TAIUIOMJHBIA ~ XPOMOCOMHBIE  HaOOpBl.  XPOMAaTHUJIBI.
[{uTosornuecke OCHOBBI PAa3MHOXKEHUS W  HMHAUBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOJIOrHYEeCKil CMBICIT MUTO3a.

[Iporpammupyemas ru6esb KIETKH — alloNTOo3.

dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecrosioe U nosoBoe. Buasl Oecrnonoro
Pa3MHOXKEHUS: [JE€JEHUE HaJIBO€, IIOYKOBAHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHW3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIOJIOTO.

Meito3. Craguu Meito3a. Ilporecchl, MpoUCXOAAIIME HAa CTaausIX Meno3a.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonormueckuii CMbICIH H
3Ha4YECHUE MEHO03a.

lameTtorenes — mporecc 00pa3oBaHMS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sM9HUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TameT (CIepMarTo30ull, SUIEKIEeTKa) — CIIepMaTOreHe3 U OBOTEHES.
OcCOOEHHOCTH CTPOEHHUS SAMIEKIETOK W CcrnepMatro3ouaoB. OmioI0TBOpPEHUE.
[TapTrenorenes.

NunuBuayaneHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: MPSAMOE, HENpsAMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pasButue pactenuili. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHUS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMbl Pa3MHOXKEHHUS OPraHu3MoBY», «J/[BolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pACTEHHI», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue wieTku Oaktepuit», «CTpPOCHUE TMOJOBBIX KJIIETOKY,
«Ctpoenne xpomocombl», «Kierounblid 1ukny, «Pemnmukauus JHK», «Mwutos3y,
«Meiosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «'aMeTOreHe3 y MIIECKOIUTAIIUX U
YenoBeKa», «OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBanue: MUKPOCKOTI, MHKPOIPENapaThl «CriepMaTo30u bl
MJIEKOTTUTAIOIIETO», «SilekneTka mMiekonuTaromero», «KapuokuHes B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-anmuiukanus «Jlenenue KIeTKu», MOJEIb
JTHK, mozaens MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M NpakTHYEeCKHe padoThI:

JlaGoparopnass pabora Ne 3. «HaOmromeHume muTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaGopatopHast pabota Ne 4. «/3ydeHue CTpOEHMS TMOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy».

Tema 6. HacjiencTBEHHOCTb M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pasButus reHeTuku. Posbs nurosorun
U SMOpHOJIOTMM B CTAHOBJIEHWU Te€HETHKH. Bkiaa poccuilckux M 3apyOeimHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOT€HETUYECKUM, MOJEKYISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €AMHOO0Opa3usi THUOPUIIOB TEPBOTO
nokoseHus. [IpaBuiio ToMuHUpOBaHUS. 3aKOH pacuIeIyieHus Npu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oiHOE M HeNnoJIHOe TOMUHUPOBAaHUE.

JuruOpuaHoe  CKpelmuMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre - OCHOBBI  JUTUOPHIHOTO  CKpEIIUBAHUA.
AHanm3upyroniee ckpemuBanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
TUTSI OTIPECIICHHSI TEHOTHITA OCOOM.

CuenieHHOE HacleoBaHue Mpu3HaKoB. Pabora T. Moprana mno cuenjieHHoMy
HACJIEIOBAaHUIO T€HOB. HapylieHne cuenieHns TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUsI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThI.



I'enernka mosia. XpoMOCOMHOE OMNpeAEieHUEe MoJia. AyTOCOMBI U TOJOBbBIE
xpomocombl. ['omorametrHele W rereporaMeTHble OpraHusmbl. HacnenoBaHue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualmoHHbIN psifi ¥ BapualmoOHHAas KpuBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKU M MX
HopMa peakiuu. CBolicTBa MOAUGUKAITMOHHON U3MEHYUBOCTH.

HacnencrtBenHasi, wiM TeHOTUIIMYECKAas, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. MeHo3 W TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTanioHHasi U3MEeHYMBOCTh. Kitaccudukanusi MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTHYECKUX PSI0B B HacliencTBeHHON n3menunBocty H. V. BaBunosga.

Buesnepnas HaclieCTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKA: reHeaIOTHUEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETHYECKUH, OMOXUMHUYCCKUM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOe onpeaeeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a0oseBaHUs YEJIOBEKa: TEHHbIE OOJE3HH,
00JIE3HU C HACIEACTBEHHOM MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIIETKU. [IpuHUHMBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYJIbTUPOBAaHME. 3HAUYCHHUE METUIIMHCKON
TCeHETHKHU B IPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JIEBaHUI YeI0BEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabnuiel u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €rOIIMTOT€HETHUECKas

OCHOBa», «3aKOH PacUIEIVICHUS U €r0 IUTOI€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urubpumHoe CKpenmBaHue,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HEeTHYeCcKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4elloBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCJEIOBaHUS,
CUCIUIEHHOTO ¢ mnosioMm», «Kapuorumel denoBeka W KUBOTHBIX», «Buabl
M3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYMBOCTH», «HacmemoBanue pesyc-
dakTopa», «I'eHeTnka rpymm KpoBu», «MyTarlmoOHHAsT N3MEHYUBOCTHY.

O6opynoBanue: MoAenu-anuIMKauu «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Henonnoe nomunupoBanuey», «JurubpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON W MHKpompenapat «/pozoduna» (Hopma, MyTauuu
(OpMBI KPBUILEB U OKPACKHU Tena), repdapuii «I'opox MoceBHONY.

JlabopaTopHbie U IpaKTHYECKUE PadoThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIMBAaHUS Y ApO030(UIIbl Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoIuPUKAITMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO Psifia U BAPUALIMOHHOM KPUBOM».

JlaGopatopHast pabota Ne 7. «AHanu3 mMyTauuii y aApo30¢puiabl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas pabora No 2. «CocrtaBieHWe W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOT UM,

Cenekuusi Kak Hayka U Ipoliecc. 3apoxACHUE CENEKIUU U JIOMECTUKALIMSL.
VYyenne H. 1. BaBuiosa o 1ieHTpax NpoUCX0XKJI€HUS U MHOTO00pa3usl KyJIbTypPHBIX
pactenuil. LleHTpbl IpOUCXO0KIEHUS JOMAITHUX KUBOTHBIX. COpT, MOpOAA, ITAMM.

CoBpeMeHHbIe METOIbI CeleKInU. MacCoBBIM U UHAMBUIYAIbHBINA OTOOPHI B
CEJICKIIMM pPACTeHHl M JKUBOTHBIX. OIlleHKa JKcTephepa. bBIM3Kopo/CcTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHug. CKpenMBaHUE YHCTBIX JIMHUMA.
I'ereposuc, unu rudpunHas cuina. HepoacTBeHHOE cKpeliuBaHUE — ayTOPHJIMHI.
Otnanénnas rudbpuansanus u e€ ycrexu. MickyccTBEHHBII MyTareHe3 U MoJly4eHue
HOJIMIUION0B. JIOCTHKEHUS CEIEKIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTIaHU3MOB.

broTexHOIOrMs Kak OTpaciib IMPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanus pexomOuHantHoW JIHK wu TpancreHHsix opranusmoB. Kierouynas
uHxeHepus. Kinetounble KylnbTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue W dTtudyeckue  mpobmemb. MO —  reHeTHyecku
MOIU(PUITMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. /[. Kapnieuenko, M. ®./BaHoB.

Tabmuuet 1 cxembl: kKapta «lIeHTpbl MPOUCXOXKACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoasl TOMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «Otnanénnas rudpuamu3anus», «Padboter akagemuka M. ®@. liBaHoBay,
«(lomummongusi», «OO0beKTHI OMOTeXHONOTHNY, «KieTouHble KyIBTYpHI U
KJIOHHpOBaHue», «KoHCTpynpoBaHue u nepeHoC reHoB, XPOMOCOM.

O6opynoBaHue: MYJSHKH TUIOIOB U KOPHETIJIIONOB AUKUX (OPM U KYIBTYPHBIX
COpPTOB pacteHuid, repbapuit «CenbCKOX03IMCTBEHHBIC PACTEHUS.



JlabopaTopHbie U IpaKTHYECKHUE padoThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIEKIHUH PAaCTCHHH U
KUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaToOpuio
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBosIONIMOHHAS OGMOJIOTHS.

[IpeanochuIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUU. ODBOJIOIUOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTMU U APYTUX HAYK.

CBuzerenscTBa HBOJMIONUU. [lameoHTOIOTHYECKHE: TMOCIIEeI0BATEIbHOCTD
MOSIBJICHUST BUJIOB B MaJGOHTOJIOTHYECKOW JICTOMHMCH, TEPEXOJHbIe (POPMBI.
buoreorpadudeckue: cxocTBO U paziuuue GpayH u GJop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA W PAa3audusi SMOPUOHOB pa3HBIX BHJOB
M03BOHOYHBIX. CpaBHHUTEIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTHYHbIC,
pPYyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTel y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHMS
napBUHU3MA. J[BIDKYIIUME CHUJIBI IBOMIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYpCOB, HEOIpeAes€HHAas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Boironnu (CTD) u €€ oCHOBHbBIE MOJIOKEHMUS.

MuxkpoaBostorus. [lomymsiius kak eIMHNUIIA BUIA U SBOJIIOIUH.

JIBxymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B MpUpojae. MyTalimOHHBIHA
npoIecc M KOMOWHATHUBHAS W3MEHYMBOCTH. [lOmMynsiiMOHHBIE BONHBI U Jpeid
reHoB. M3omsius u Murpanus.

EctectBeHHbIi 0TOOp — HampaBisiOmuil ¢akrop dBomonun. Dopmbl
€CTECTBEHHOTO 0TOODA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB Kak pe3yiabTaT dBojionud. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopd03bl U UANOATATITAIIUH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DPopMbl  IBONIONUHU:  (PuiieTHYeCKas, JIUBEPreHTHas,
KOHBEPreHTHas, mapaienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxaeHue oT HecleuHaln3upOBaHHBIX MpenakoB. [Iporpeccupyroias
crenuanu3anus. AJanTuBHAS pagrarius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBepuos.
Tabnuiibsl 1 cxembl: «Pa3BUTHE OPraHMYECKOr0 MUpPa Ha 3eMiiey, «3apoabllu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOppOBI 32
cyliecTBoBaHue», «EcrecTBeHHBIM 0TOO0p», «MHOroo0Gpa3ue COpTOB PACTEHHII,
«MHoroo6pasue  TOpoA  KUBOTHBIX), «ITomynsuny, «MyTanuoHHas

U3MEHYUBOCTHY, «Apomopdo3b», «amoagantanuu», «OOmas aereHepaiusy,
«/IBmxkymme cunbl sBoiouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJIOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KOJuleKius «[IpuMepbl 3alUTHBIX TPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJAEIb «OCHOBHBIC HAMPABJICHUS IBOJIOIUNY», O0BEMHAST MOJCIHb
«CTpoeHHEe TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Koiekuus «DopMbl COXPAHHOCTHU
UCKOMIA€MbIX JKMBOTHBIX M pacTeHHi», Moaenb ammiukainus «llepekpéct
XpOMOCOM», BII&JKHBIE MpenapaThl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JIATYIIKN,
MuKporpenapart «/[po3oduna» (Hopma, myTanuu (GOpPMbI KPBIIILEB U OKPACKH TeJa).

JlaGopaTopHble M pakTHYEeCKHe padoThI:

JlaGopatopHast pabora Ne 1. «CpaBHeHue BHUAOB MO MOP(POIOTHUUYECKOMY
KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «Onucanue MmpucrnocoOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3dHuKHOBeHMe U PAa3BUTHE KU3HHU HA 3emuIe.

JloHayuHblE TPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble TUIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0uMOTeHe3 H TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOUOTEHHBI CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPTaHMYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOM 3BoJIfoMU. HayanbHbie 3Taribl
ouonornyeckoit »Bonroruu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M MX 3BOJIIOLHUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. l[laneo3oiickas spa u €€ mepuoAbl: KEeMOPHUICKUIA,
OPJAOBUKCKHM, CHITYPUMCKUN, J€BOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30iickas 3pa u €€ MepruoIbl: TPUACOBBIM, IOPCKUN, METOBOM.

KaiiHo3oiickass »pa u €€ mepuoApl: TNAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIOLMKM PACTUTEIBHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUuil u
KUBOTHBIX. [losIBIIEHME, paCcBET M BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOr0 MHpa KaK OTPaKEHUE HBOMOUAHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONOJIOT U KaK Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAECHNN 4eJIoBeKa. Meroasl u3ydeHus adTponoreHe3a. CxonacrBa H
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHUECKOE MTOJIOKEHHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTopel)  aHTpOIOreHes3a. HacnenctBennas
U3MEHYMBOCTh W  €CTEeCTBEHHBIH o0oTOOp. OOIeCTBeHHBIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxomsaumi, YemoBek HeaHAEpPTaNbCKUM, YenoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHU.

Yenoseueckne pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPOMNEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBaTOpHajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UepTbl  MPUCIIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEYECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabnuupe! u cxeMmbl: «Bo3aukHoBenrne COIHEYHON CHCTEMBI», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <«KHBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHHUYECKOTO MHUpPay,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  IMPEIAKOB
COBPEMEHHOI'0 4YeJNOBEKa», «JlpeBHenmme moam», «/IpesHue moam», «llepsbie
COBpPEMEHHBIE JIIOAN», «HenoBeueckne pace».

O6GopynoBanue:  Mymsiku  «[Ipoucxoxknenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIEHNKH WIH
M300pKEHUS KaMEHHBIX OpYIud TMEpBOOBITHOTO YelOBEeKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebna), TEOXpOHOJIOTHMYecKas Tabmuia, KoyeKnus «DopMel
COXPaHHOCTHU UCKOITAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M npakTHYeCKHe padoThI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WINA KpaeBeIUeCKUl My3ei).

Tema 3. Opranu3mMsbl U OKpPY:KaOIIAs cpeaa.

DKoJorus Kak Hayka. 3ajadd U pa3fenbl 3KoJoruu. MeToasl 3KOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOIMYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue (¢akrtopel. Knaccudukamuss 5>KoI0rMYECKUX (PaKTOPOB:
abuotuyeckue, OWMOTHMYECKHME U aAHTPOIOreHHble. JIeHCTBHE HKOJIOTMYECKUX
(aKTOpOB Ha OPTraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JEUCTBUIO  a0MOTHUYECKHX  (aKTOpPOB.
buonoruyeckue puTMBbI.

buotnyeckue paxropsl. Buibl 0M0OTHUECKMX B3aMMOIEHCTBUI: KOHKYPEHITUS,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepanus, MyTyalausM,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIMU3M.
3HaueHne OMOTHMYECKUX B3aUMOJECUCTBHUI [JIs1 CYIIECTBOBAHMS OpPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH nonyysiuuu. (OCHOBHBIE MOKa3aTENH
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POYXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
murpanus. [[nHaMuka 4ucIeHHOCTU MOMYJISUUN U €€ PEryJIsius.

JdeMoHcTpanum:

[Toptpersl: A. 'ym6oasar, K. ®@. Pynwe, 3. ['ekkensb.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®Doronepuoauam», «llonmyndamuun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJSIUU UHDY30puu-TYenbkuy, «llumessie nemnmy.

JlaGopaTopHble M NpakTHYECKHEe PadoThI:

Jlabopatopnas pa6ora Ne 3. «Mopdomoruueckne 0COOEHHOCTH PaCTEHUM M3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabota Ne 2. «IloAac4€T MIOTHOCTH MOMYJISIIINI pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa H IKOJOrMYECKHE CHCTEMBI.

Coo0mectBo oprann3mMoB — OuorieHo3. CTpyKTypsl OWOIleHO3a: BUIOBA,
MpoCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-nomuaantel. CBsi3u B
ouoreHose.

Dkonoruyeckue cucrtembl (3kocuctembl). [lonstue 00 »skocucteMe U
ouoreonenosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodurueckue (nuieBbie) ypoBHH S3KOcUcTeMBI. [TumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTeIu YKOCUCTEMbl: OuMomMacca, MPOAYKIUS. DKOJIOTMYECKHUE MUPAMUJIbL:
MPOAYKIIMU, YHUCIEHHOCTH, Ouomacchl. (CBOMCTBA HKOCHUCTEM: YCTOMYMBOCTb,
caMmoperyJsiius, pazsutue. Cykieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTeMa XBOWHOIO
WJIU ITUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE  HKOCUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak Qakrop ycroiluuBoctu 3KocucteM. CoxpaHeHHE
OMOJOrMYECKOT0 pazHooOpa3us Ha 3eMIe.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuribl, coctaB u CTpyKTypa
ouocdepnl. XKuboe BemectBoO u ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
r100anbHOM JKOCUCTEeMBbl. JlMHAMHUUYecKoe paBHOBeCME M oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTE€OXUMHUUECKHE UKLl 2JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTpOIIOreHHbIE U3MEHEHHS B Onocdepe.
['mo6anbHbIE 9KOTOTUYECKHUE MTPOOTIEMBI.

CocyiecTBoBaHME TPUPO/BI U yenoBedecTBa. CoxpaHeHune 6ruopazHooOpasus
KaKk OCHOBa ycroilunBocTH Ouocdepsl. OCHOBa pAIMOHAIBLHOTO YIPaBICHUS
IPUPOJHBIMU PECYpCaMU U UX MCMOJIb30BaHuE. [[oCTiKeHUs OUMOJIOTHH U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. k. Tencnu, B. H. Cykaué€s, B. 1. Bepnaackuii.

Tabmumpl 1 cxemsl: «llumessie 1enu», «bHUOIIGHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llemn nuranus», «IKOJIOTHYECKas MHPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeCa», «DKOCUCTEMA
XBOMHOro  Jjeca», «buomeno3 Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3JICVCTBHS Ha IPUPOAY», « BaxkHeNIIMe HCTOUHUKU3ArPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHemas cocTamistonas omochepob»,
«®akTtopel  gerpaganumu  mouB»,  «llapHukoBelii  addexT»,  «DakTOphI
PaAMOAaKTHBHOTO 3arps3HeHuss Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne ku3HHm B Ouocdepe», «O30HOBBIM 23KpaH OMOChEpH»,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopot a3ora B mpupoe».

O6opynoBanue: MojaeNb-anTUIMKaus « umuaHbie OMOIEHO3BI», TepOapuit
«PactutenpHbIe COOOMIECTBAY, KOUICKIINH «bHoIieH03», «BpeauTenu BaXHEHITHX
CEIBCKOXO03IMCTBEHHBIX KYIbTYp», FepOapyuu U KOJUIEKIIMU PACTEHUN H>KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HbIM AKOJOTMYECKUM TrpyIaM OJHOTO BHUA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paKeHUs OXpPaHAEMbIX BHJIOB
pacTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
bUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycrtaHaBiMBalTCS TpeOOBaHUSA K pe3ylbTaTam
OCBOCHHUSI  OOydYaloIIUMHCSI TporpaMM  CpeaHero  oOmero oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM H MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX PE3ylbTAaTOB OCBOCHUA mpeamera «buomorusi»
BBIZICJICHBI CJICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIUMHUCST POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACIICHUIO, HaJlWyue MOTUBAIlMM K  OOy4YeHHI0O  OHOJIOTUH,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEbHOCTA 1IEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIMYKME HSKOJOTHYECKOTO  IPAaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS mpeamera «buonorus» AOCTUTalOTCs B
€IUHCTBE Y4YeOHOWM M BOCIHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMUA B OOINECTBE MpaBWIAMH U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHHS H
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEHN MO3UIIMN JUYHOCTH, TATPUOTU3MA, YBAXKEHUS
K 3aKOHY M MPaBOIOPSJIKY, YEJIIOBEKY Tpy/Aa U CTapuIeMy IMOKOJICHUIO, B3aUMHOIO
yYBaXEHUS, OEpPEeXKHOTO OTHOIIEHUS K KYJbTYPHOMY HACICIUIO U TPaTUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKaroIIeH
cpexne.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHA ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaAIOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAlMK, TIO3UTUBHBIX  BHYTPEHHUX  yOEXJCHHUM, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacIIMpEeHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE Pealn3aliid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS

c(hopMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00yJaIOMIeTocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIESITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Yy4yeOHBIX M T[O3HABATENbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTMYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJIHEHUS
y4eOHBIX, T[IO03HABATENIBbHBIX W MCCJEAOBATEILCKUX 3a/1ad4, YBaXXUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIePKaAHUS;

FOTOBHOCTh K TYMaHUTAPHON Y BOJIOHTEPCKOM €S TEIbHOCTH;

2) IAaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IE€pPE]
Ponunou, ropaoctu 3a cBOM Kpau, CBOXO POJMHY, CBOM A3bIK U KYJIBTYPY, MPOILIOE
Y HACTOsIIIe€ MHOTOHAIMOHAJIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3amute OtedecTBa,
OTBETCTBEHHOCTH 32 €0 CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO Oy AYILIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHHATHS LEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauusiMHu Hapo10B Poccuu;

4) 3cTeTHYECKOT0 BOCTIUTAHUS:

ACTETUYECKOE OTHONIIEHUWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUMN;



IIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIISITh KAU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocmHUTAHUsI, (POPMHUPOBAHMS KYJIbTYPbI 30POBbSI U
IMOIMOHATBLHOTO 0JIArONOJyYHSI:

MOHUMAHUE U peain3alus 310poBoro u 6€30macHoro oopasa *Ku3Hu (310pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUM W OTHAbIXa, peryjsipHas (Qu3nyeckas aKTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS KCOOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYATBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) TPYy/10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBa, TPYIOIHO0HUE;
TOTOBHOCTh K aKTUBHOM JICSITEIILHOCTH TEXHOJIOTUYECKOU M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO

BBINIOJIHSTh TAKYIO A€STEIbHOCTD;

UHTEpEC K pa3NuyHbIM cepaM MpoPecCHOHATBHON AESTENBHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oynymiel mnpodeccun U pearn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0 W C€aMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHMS:

HKOJIOTHYECKH 1IeJIECO00pa3HOoe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCIEACTBUNA s
OKPY’KAIOIIEH CPEIBI;

OCO3HaHHE TJI00aJIBbHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJIeM U MyTed ux
peuieHus;

CIIOCOOHOCTPH UCIOJIB30BATh MPUOOPETAEMBIE TTPU U3yUECHUN OUOIOTHUH 3HAHUS
M yYMEHMS T[pU pPEHIeHUHu NOpoOieM, CBA3AHHBIX C  palMOHAIbHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE paBHOBECHUS B DKOCHCTEMaX, OXpPaHy BHJIOB,
IKOCHCTEM, OMOChEepHI);



AKTMBHOE HENPUATHE JECHUCTBUM, MNPUHOCIIIMX BpEed  OKpYKaroUEH
MPUPOAHON Cpele, YMEHUE MPOTrHO3UPOBATh HEONArONPUATHBIE 3KOJOTHYECKUE
ITOCJEACTBUS NMPEANPUHAMAEMBIX TEUCTBUI U NIPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOTO HKOJOIMYECKOTO MBILIJICHUS, DKOJIOTMYECKOU KYJIbTYPBI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMHU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKOMN ESITENBHOCTH SKOJIOTMUYECKON
HaIPaBJIECHHOCTH;

8) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIECHCTBOBAHUE S3BIKOBOM M YHWTATEJIbCKOW KYJBTYpPbl KaK CpEICTBA
B3aUMOJEHCTBHS MEXKIY JIFOJbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuukn OMOJOTrMM Kak HayKd, OCO3HaHUs e poild B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEH M pPEHICHHH MpoOJeM
COXpPaHEHHUsI IIPUPOAHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHHU JJII COBPEMEHHOW IUBUIIU3AIINMU:
oOecrieyeHus: HOBOT'O YpPOBHSA DPAa3BUTHUS MEIUIIMHBI, CO3JAaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pEIIaTh  PECypcHble  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJa U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OWMOJOTHYECKUX 3HAHUN B IEIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOy4YaroImuXcs, GOpMHPYEMOM
MIPU U3y4YEeHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMmble 3HaHMS JJI1 aHalu3a MU
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JAHHBIX C LEJIBbI0 MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS MJIs
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U HCCIIEIOBATEIBCKYIO IEATEIBHOCTh MHANBUYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMA MO OHOJOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHUS ydeOHOro mnpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIe I (OPMHPOBAHUS MHPOBO33PEHUS OOYUYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KapTHMHBI MHUpa M CHCHU(PUKY METOIO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIM (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TECOPHSI,
UCCIIeIOBaHNe, HAOIOICHHIE, U3MEPECHHE, SKCTICPUMEHT U JPYTHUX ), YHUBEPCATbHBIC
yuyeOHbIe JCHCTBUSA (ITO3HABATCNIBHBIC, KOMMYHHKATHUBHBIC, PETYJISITUBHBIC),
oOecrieunBaromue (HopMupoBaHue (PyHKIIMOHATBHOUTPAMOTHOCTH M COIMAIBHOU
KOMITIETECHITUN 00YYaronuXxcsi, CIIOCOOHOCTh 00YYAIONIUXCSI UCITOJIB30BaTh

OCBOCHHBIC MEXTUCIUTUIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpPCaJbHBIC yYeOHBIC JICHCTBHS B
MO3HABATEIHLHOM M COLMATIBHON MPAKTUKE.

MeranpenMeTHbIE PE3yJNbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHETrOo OOIIero
00pa30BaHus TOJKHBI OTPAXKATh:

OBnagenne YHHMBepCAIbHBIMHU yueOHBIMU NMO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOrHYECKHe JeHCTBHS:

CaMOCTOATENTbHO  (OPMYJNIMPOBATH W AKTyaJIU3UpoOBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUNW TPUEMBI JOTHYECKOTO MBIITUICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIICTSATh MX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTIpEeNeNITh LETU JEeATeTLHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThl JEATEILHOCTH C MTOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS A 00bsICHEHUS (DaKTOB U SIBIICHUMN
YKUBOW IIPUPOJIBL;

CTPOUTH JIOTUYECKHE paCCYXACHUS (MHIYKTUBHBIC, JETyKTHUBHBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIFOUCHUS;

OPUMEHSATh  CXEMHO-MOJICTIbHBIE  CpeACTBA IS MPeICTaBICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHWA B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a



TaKkKe  MPOTHUBOPEUMH  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palatbiBaTh IJIaH pEUICHUs] MPOOJIEMbl C Y4€TOM aHalIn3a MUMEIOIIUXCS
MaTepHATBHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUHN JACATEIBHOCTH;

KOOPJIUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSX  PEaJbHOTO,
BHUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aWMMO/ICHCTBHS,

pa3BHBATh KPEATUBHOE MBIIIUICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATENbCKIE TelCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-HMCCIEA0BATEIbCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBBIKAMU  pa3pelieHsl MpoOJIeM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY ITOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3aa4, IPUMCHCHHUIO
Pa3IUYHBIX METOJIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIPETAlMH, NPEeoOpa3OBaHUI0O M NPUMCHCHUIO B YYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPH CO3JIAHUN YUEOHBIX U COIMAIIbHBIX MMPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHUS, BIaJeTh HAYYHOU TEPMHUHOJOTHECH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh M (HOpPMYIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIbHON
TESTELHOCTH U )KU3HCHHBIX CUTYAIUAX;

BBISIBIIATH IPUYMHHO-CJIICJACTBEHHBIC CBS3W W aKTyaJu3WpOBaTh 3ajaudy,
BBIJIBUTATh THIIOTE3Y €€ PEeIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBAa CBOMX
YTBEPXKJICHUH, 3a]1aBaTh ITApaAMETPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIMIEHUS 3aJa4yd  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYyallUsM, OICHUBATh HPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH LIEJICHATIPABICHHBIN MOUCK MEPEHOCa CPENICTB M CIIOCOO0B
JEHCTBUS B IPO(PECCHOHATEHYIO CPENY;

yYMETh IEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO M TIPAKTHYECKYIO 00J1aCTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC HJICH, TIPEIJiaraTh OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMYCKAIONNE aJTbTePHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ unopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JUTEpaType, OWOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATN3UpPOBAThH



HHOOPMAITUIO Pa3IMYHBIX BUIOB U (OPM TPEACTABICHUS, KPUTUICCKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BHIMOJHEHUS! y4eOHBIX
3azay;

NpPHOOPETaTh OMNBIT KCIOJIL30BaHKUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O UCIIOJIb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABIICHHS
Oouonornyeckoit mHpopmaruu (cXeMbl, TpaduKHu, AUArpaMMBbl, TaOJIUIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KayecTBE CpeACTBa Npu padore
OWoJOrNYecKOil  HMH(pOpMAIME: TPUMEHATh XHMHYECKUE, (QU3NYECKUEe U
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, aOOpeBHATypy, HOMCHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJaJCTh  HABBIKAMH  pPAClO3HABaHWsS W 3alMTBl  HWH(OpMAIUH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBiageHue yHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHY IeHCTBUSIMU:

1) o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENHHO BBINIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uiy TUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHMS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYaIUH,
YMETh CMSITYaTh KOH(DIUKTHI U BECTU MIEPETOBOPHL;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU (hopme hopMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

MOHUMATh W HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHIYyTHHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOICHCTBHS MPU PEIICHUH YIeOHOH 3a1a9H;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEH KaXK0T0 YjeHa KOJUICKTHUBA,



NPUHUMATh LE€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ NOCTUKEHUIO: COCTABJIATH IUIAH JCWCTBUHU,
pacupenensTh poid ¢ YY4ETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pe€3ylbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIa/1a U KaXKI0r0 yYaCTHUKA KOMaH/Ibl B OOLIUI
pEe3yJIbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHMBATH HMAEHU C TMO3ULUMWU HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh UHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJbHBIMU PeryJasiTUBHBIMHY 1€ HCTBUAMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpOOJEeM U HX
pelieHus B )KU3HCHHBIX U YUCOHBIX CUTYyAIUsX;

BbIOMpATh HA OCHOBE OHOJOTMYECKUX 3HAHUN I1I€NIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYIKAaX MO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALUX;

CaMOCTOSITEIILHO COCTABJISTH IJIaH PEIICHHS MPOOIEMBI C YIETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEINOYTCHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacHIMPATh paMKU y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH];

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 32
pELIeHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUM, TOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENSM;

BJIQJICTh  HABBIKAMHU  TIO3HABATENHHOW  pediekcud Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HUX pPE3YyJIbTATOB U
OCHOBaHWM, WCTOJIB30BaTh MPUEMBI PeIICKCUU IJIsT OIEHKH CUTYyaIlluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHUS MO HX
CHIDKECHUIO;



IIPUHUMATh MOTHMBBI M apPryMEHTBl JPYTMX @PU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsATHE ceOs M APyTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX MPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH IPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynabTarhl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue ajs yueoHoro npeamera «bruonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CUTyaIlMAX, a TakKe B PEaTbHBIX
KU3HEHHBIX CHUTYyallusAX, CBA3aHHBIX ¢ Ouwosorueil. B mporpamme mnpenmeTHbIC
pe3yabTaThl PEACTaBICHBI IO TOaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUS ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUUA O MECTE M POJIU OMOJOTUU B CUCTEME HAYyYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKphIBAaTh COJEp)KaHHE OHOJIOTMYECKHMX TEPMHUHOB U TOHSTHIL:
KU3Hb, KJIE€TKa, OpPraHu3M, MeTabo113M (0OMEH BEIECTB U MpPEeBpaIICHUE SHEPTHUH ),
romMeoctad (CaMmMOperyJisiusi), ypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJOTWYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasg JO0TrMa MOJIEKYJApHON Owuonoruu), 3axoHbl (I
Meungnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOXKIEHUs KylnbTypHbIX pactenuit H. WM. BaBunoBa), onpenensitTe rpaHUIlbl
UX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHE BIIAJIETh METOJAaMHU HaYyYHOT'O TTO3HAHUS B OMOJIOTUU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIIBM)KEHHE  TUIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXY HCCIEIyEMbIMU BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



pEe3yAbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BEIBOABI HA OCHOBAHUU TMOJIYUYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBIICISTh CYHIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHUu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M NPEBpALIECHUs] SHEPTHHU B KIETKe, (OTOCHMHTE3a,
IJIACTUYECKOr0 W 3HEpPreTuueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OTUIOJIOTBOPECHUS, PAa3MHOXKEHHUS, HWHIUBUAYAIbHOTO Pa3BUTUA  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHMS] OMOJIOTHYECKUX
MPOIIECCOB M SIBJICHUM, JJIl MPUHATHS MPAKTHUECKUX DPEIICHUN B MOBCEIHEBHOM
KU3HU C LEJbl0 oOecredeHus: Oe30MacHOCTH CBOETO 3J0pOBbS M 370POBbS
OKPY>KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEJACHUS B OKPYKAIOIICH
NPUPOJHON Cpele, MOHMMaHWE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBpPEMEHHOMN Oouosioruu u OMOTEXHOJOTUM  JUIi  PalMOHAIBHOTO
IPUPOIOTIONIH30BAHHS;

yMEHHE pelniaTh JJEMEHTapHbIe TEHETUYeCKHEe 3ajlaud Ha MOHO- |
JTUTHOPHUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIEIOBAHUE, COCTABIISITh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS [JIsl MPEJICKa3aHus HACJIeJIOBaHUSI MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBINOJHIATH JTA0OOpATOPHBIE M MpakTUdeckue padoThl, COOIOIATH
npaBuia mpu padbore ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OIICHMBATb W MHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKJIIOYAIOUIYI0 IICEBJOHAY4YHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOM MHGOpPMAIINH, HAYYHO-TIONYJISPHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMOIOrHYeCKyr0 HHPOPMAIIUIO M3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITHIHBIN armapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSA ydueOHOro mpeamera «buonorus» 6 11
KJlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHU B CUCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (YyHKIIMOHATIHHOM
IPAMOTHOCTHU Y€JIOBEKA JJIsl PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COAEPKaHNE OMOTOTMUYECKUX TEPMUHOB U TIOHSITUM: BU/,
MONYJISIUSl, TeHO(OHI, HSBOJIIOIMS, ABUXKYIIHE CUIbl ((aKkTOpbl) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUA000PA30BaHUE, IKOJOTUUECKUE (PAKTOPHI,



DKOCUCTEMA, TPOAYLEHTHI, KOHCYMEHTHI, pEAYyLUEHTHI, I[eMH IUTaHUS,
AKOJIOTUYECKasl MUpaMuia, OUoreoreHo3, ouocdepa;

yMEHHE W3/araTh OHOJOTHYeCKHe TEOpHH (DBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBOJIOIWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactsa K. M. bapa, uepeaoBanusi r1aBHbIX HAallpaBICHUN UITyTel
spomtoninu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepnanckoro), onpenensitb
TPaHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOAAaMHU HayYHOI'O NTO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, NPOIIECCOB W SBJICHUH, OpraHuU3alus W IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHUE  THUIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXJy HCCICIYEeMbIMH BEIMYMHAMHU, OOBSICHCHHE ITOTYYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOABI HA OCHOBAHUH TOJYYCHHBIX PE3Y/IbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKKM CTPOCHUS OHMOJOTHYSCKUX
O00OBEKTOB: BHJIOB, TMOMYJISAIHMK, TPOIYIECHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEIACTBCHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS SKOJOTHYCCKHX (PAaKTOPOB HA OpPraHM3MbI, IIEpPEHOCA
BEIIECTB M IOTOKAa HSHEPrUM B HKOCHUCTEMAX, AHTPOINOTEHHBIX H3MEHEHUW B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX
IIUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHBbIE 3HAHUS ISl OOBICHEHHS] OMOJOTUYECKUX
IIPOIIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JTIOCH, COOMI0OIEHNS HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOAMMOCTH MCIOJBb30BaHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTUHU JIJIs1 PAIIMOHATBHOTO TPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MepEHOCa BEIIECTB U DHEPTHUH B IKOCHUCTEMAaX (LENU MUTaHUs);

YMEHHE BBINIOJHITh JTA0OOPATOPHBIE WM MpakTUYecKue paboThl, COOII0IATH
mpaBmiIa mpu paboTe ¢ ydeOHBIM U Ja0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHWBATb W HHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPIKAaHMS, BKIIOYAIONIYIO0 IICEBJAOHAYYHBbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJ00ambHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMONOTMYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIO0JIb30BaTh MOHSATUUHBIN anmapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1tubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6moteka [IOK
! broorus Kax Hayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubmorexa [TOK
p & https://m.edsoo.ru/7f41c292
. bubmuotexa [JOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKU 8 1 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [JOK
4 PKHSHEACATETEHOCTS KICTKH 6 ! https://m.edsoo.ru/7f41c292
PazmHOXeHME 1 HTHANBUIYaIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 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

KoJsnyecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsubie | IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6moteka [IOK
! BOMIOLHONHAS OHOTOTHS o 1 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OprasusMbl 1 OKpykaiomas cpena > . https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4 Coo01ecTBa 1 SKOJOTUYECKUE CHCTEMBI 9 1 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [{OK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto 161 TO3HAHMS )KUBOW TPUPOIBI.
[IpakTueckas padora Ne 1
2 «Mcnonp30BaHNe pA3TMYHBIX 1 0.5 Bubamorexa [IOK
p ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YICHUH
OMOJIOTHYECKHX 0OBEKTOBY
3 buonoruueckue cucTemMbl, MPOLIECCHI 1 bubmuorexa [JOK
U UX U3yYCHHUE https://m.eds00.ru/863e6564
4 XuMudeckuil coctaB KieTku. Boga u 1 bubmuorexa [JOK
MUHEPaIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmuorexa [JOK
5 b . 0 1
eamiit. CocTas i CTpocHHe beikos https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHUYECKHE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3y4yenue 1 05 bubnuorexa [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUIIa3bI
WJTU KaTajiasbl)»
7 Vraesoasl. JInnuael 1 Bubmorexa IOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hywrientossie kncnotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bI U3y4EHHUs bubnuoreka [IOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1eyiocTHast >KMBas
cucrema
CrpoeHue 3yKapuOTHUYECKOM KIIETKH.
Jlaboparopuas padota Ne 2
«M3yueHune cTpoeHus KIETOK Bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE
bu6mmoreka [{OK
12 OGMEH BEIECTB WM METAG0MH3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 dorocuirtes. XemocHites https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN IMKI KISTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHast BuGmiorexa LLOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6muoreka [JOK
MAaTpUYHOT'O CUHTE3A https://m.edso0.ru/863e796e
bu6muoreka [JOK
17 Tpancniuus — rocurres denxa https://m.edsoo.ru/863e796e
18 Hexnerounsie (opMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
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

BUPYCBI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHUE MOJOBBIX
kjeTok. OmIo10TBOpEHHE.
JlabopaTtopnast padota Ne 4 bubnuotexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH X U3MEHUYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIETOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa [JOK
P ] pui https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTrUOpUAHOE CKpEelMBaHue. 3aKOH
25 fesaBHI?:Hf/[oro HaI():nHel OBaHHS bubmorexa [JOK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas paboTa
26 Ne 5 «3yuenue pe3ynbTatoB 05 bubnunoreka [IOK
MOHOTHOPUHOTO U AUTUOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTaxy»
27 I'enetuka mona. HacinegoBanue bubmuoreka [JOK



https://m.edsoo.ru/863e7540
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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHCIVICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

N3menuusocts. Henaciencrsennas
M3MEHUYMBOCTH. JlaboparopHas

pabota Ne 6. Uzyuenue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHO N N3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUAITMOHHOTO PsJia U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast “BMEHYMBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuotexa [JOK
«AHanu3 Mmyranui y qpo3o¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6mmoreka [IOK
30 Peneriia ueronexa L https://m.edso0.ru/863e8d78
Peseprubrit ypok. O60011eHIE TIO
31 teMe «HacnencTBeHHOCTD 1 1
W3MEHUYUBOCTh OPTaHU3MOB
bu6mmoreka [JOK
32 (Cenexuns Kax Hayka u npouece 1 https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIIUNT 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHoorMs Kak 0Tpacib 1 bubnuoreka [IOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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 DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Ipaxriieckie u3ydeHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS M METOJIbI €€ U3YUICHHUS 1 bubmorexa LHOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBIeHAN 1 bubnuoreka [IOK
00 3BOJIIOLINN https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Muipooomows 1 https://m.edsoo.ru/863e9cle
[Tomynsimus kak a7eMeHTapHas
€IMHHULIAa BUJA U IBOJIIOLIUU.
4 Hi60p2TOpHil§[ pabora ;9 1 1 0.5 bubmorexa [JOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJOB 1O
MOP(OJIOTrHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuitbl (3JIeMEHTapHBIC 1 bubnuoreka [IOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHbIi 0TOOP B €10 (GOPMBI 1 htts://m.edso0.ru/863e9ed
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepar»
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.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
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HeobpaTumocTs 3BOTIOIIIN

Ucropus sxu3nu Ha 3emiie 1 METObI

10 R
e€ U3y4deHUs
11 ['unoTe3bl IPOUCXOKACHUS KU3HU bubnuoreka [IOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie 1o 3pam 1 bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATArbl YBOJTIOIUN
PacCTUTEIBHOTO U JKHBOTHOTO MHPA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne HCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
PacCTeHHIA U KHUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) htts://m.edso0.ru/863eac2c
16 JIBwxkymue cuibl ((pakTophl) bubnuoreka [IOK
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaI1H IBOJIIOLINH
YernoBeKa
18 YenoBeyeckue packl U MPUPOJHBIE bubnuoreka [IOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O600611eHNE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOoJIoTHUs KaK HayKa
21 Cpenbl OOUTaHHS U DKOJIOTUYECKUE bubmuoreka [JOK



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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padora Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuotexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo0.ru/863eb10e
obutanusy. JlabopatopHas padbota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bu6moteka [IOK
23 buotnieckie GakTopel https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [IpakTuueckas padora
24 Ne 2 «[Toncyér moTHOCTH 0.5
MOMYJISILIUI pa3HbIX BUAOB
pacTeHui»
o5 Coo01mecTBa OpraHu3MOB — bubnuoreka [IOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBbI bubmuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN YKOCUCTEMBI.
27 DKOJOTUYECKUE TUPAMUIBI. Bubmorexa OK
~ https://m.edsoo.ru/863eb5fa
CaoiicTBa skocucteM. Cykueccus
28 [IpupoaHbIE SKOCHCTEMBI
29 AHTpPOIIOTEHHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bubnuorexa [IOK
9KOCHCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnunoreka [IOK

o6uocdepsl

https://m.edsoo0.ru/863ebd16



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

32 YenoseuecTBo B buocdepe 3emin 1
33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuotexa [JOK
YeJI0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




YUYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YUYEHUKA

* buonorus: 10-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 10 knacc/ [laceunuk B.
B.,

Cymaroxun C. B., I'anontok 3.T"., IIIsenoB I'.I'.; mox pex Ilaceunuxka B. B.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* buonorus: 11-# kiacc: 6a30BbIi ypoBeHb: yueOHUK, 11 kmacc/CyxopykoB
JLH.2021r

METOIMYECKUWE MATEPUAJIbBI JIJISI YUUTEJLA

ITaceunnk B. B. buoaorus. 10 kimacc. Metoguueckoe nocooue / M.:
IIpocBenienue

ITaceunnk B. B. buomorus. 11 xiacc. Metoauueckoe nocooue / M.:
IIpocBenienue

MM D®POBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCHI CETU
MHTEPHET

https://dic.academic.ru/

https://www.nkj.ru/

http://unnaturalist.ru/

https://biomolecula.ru/
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