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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmsbl O OUOJIOTUU TEOPETUUECKYIO OCHOBY IS
OTIpeIeTICHNs TIOAX0I0B K (POPMHUPOBAHHIO COJIEPKaHUSI y4eOHOTO TIpeaMeTa
«buonorus» coctaBuwin: KoHuenryaiabHble nonoxenuss PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LI€JIeH, COIep KaHus, pe3yabTaToB 00y4YeHUS U
TpeOOBaHMIA K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB, TMOJOKEHHUS 00 OOIINX LEIsIX U
MPUHIUIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO
oOurero oopaszoBanus B Poccuiickoit denepaium, a Takke MOJI0KEHUS O
cnenuduke OnoNoruy, €€ 3HaYeHNH B TIO3HAHHUH KUBOW MPHUPOIBI M 00ECTICUeHUH
CYIIECTBOBAHHUS YEIIOBEYECKOTO OOIIECTRA.

CornacHoO Ha3BaHHBIM TTOJIOKECHHSIM, ONIPE/ICIICHBI OCHOBHBIC () YHKITUU
IPOTPaMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uMoOJIOTUH Ta&T MPECTABICHUE O ENSIX, 00 00IIeH
CTpaTeruy oOydeHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCS CPEICTBAMHU
yuebHoro npenmMera «bronorus», onpeaenseT 00s3aTenbHOe PEIMETHOE
COJIEpKaHue, er0 CTPYKTYPY, pacIpe/ieIiCHHe 10 pa3JiesiaM U TeMaM,
PEKOMEHYEeMYIO MOCJIEeI0BATEIbHOCTh U3YUEeHHs YUeOHOr0o MaTepuraia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamme o OMO0TUYU TaKkKe YUYUTHIBAIOTCS TPEOOBAHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM PE3yJbTaTaM
o0ydeHus B GOpMUPOBAHNN OCHOBHBIX BHUIOB YU€OHO-IT03HABATECIIBHOM
NEeATeIIbHOCTH/Y4eOHBIX IEUCTBUN 00YyUYaIOIINXCS TI0O OCBOCHHIO COACPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH
MIPUHIIAI IPEEMCTBEHHOCTH B U3YYEHUU OMOJIOTHH, OJlaroiapsi 4emy B He
MPOCMATPUBAETCS HAMPABICHHOCTH HA PAa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GopMupOBaHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTALUN JTUYHOCTH, FIKOJIOTUYECKOTO MBIIIICHUS, IPEACTaBIECHUI O 310pOBOM
o0pase KU3HU U OepeHBIM OTHOILIEHUEM K OKpY:Karollel IpUpoIHOH cpere.
[TosTomy Hapsy ¢ U3ydeHHEM O0IIEOMOIOTHUYECKUX TEOPH, a TAaKXKe 3HAHHM 0
CTPOEHUU KUBBIX CUCTEM PA3HOTO PAHTA U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MIPOLIECCOB B MPOTrpaMMe 1Mo OUOJIOTUH YI€JI€HO BHUMAaHHUE UCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUW B MIOBCETHEBHOM XM3HU TSl pEIICHUS TPUKIIATHBIX 337124, B
TOM YHcye: TPO(QUIAKTUKN HACIECICTBEHHBIX 3a00JIEBAHHUI YEIOBEKA, MEUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAaHUS, 000CHOBAHUS SKOJIOTHUUECKU
11€JIeCO00Pa3HOr0 MOBEACHUS B OKPYIKAIOIIECH MPUPOAHOM Cpelie, aHaIu3a
BIIUSTHUS XO3SMCTBEHHOH JICSATEIHPHOCTH YEJIOBEKA HA COCTOSIHUE TIPUPOJTHBIX U



HCKYCCTBEHHBIX YKOCUCTEM. Y CWJICHUE BHUMAHUS K TPUKIIAHON HAMIPaBIEHHOCTU
yueOHoro npeameta «bruonorus» NpoAMKTOBAaHO HEOOXOAUMOCTBIO 00ECIIeUeHUS
YCJIOBUY IS pEIICHUS] OTHOM U3 aKTyaJbHbBIX 3a]1a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpasoBaHus1, KOTOpas mpeanoiaraet GopMUpOBaHUE y 00 yUAIOITUXCS
CIOCOOHOCTHU aJIaNITUPOBATHCS K U3MEHEHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpeHero o61ero o0opa3oBaHus 3aHUMAET BaXKHOE
Mecto. OHa oGecrnieunBaeT GOpMUPOBAHUE Y O0YUAIOIIUXCS MPEICTABICHUH O
HAy4YHOU KapTHUHE MUpA, pacHIupsieT U 0000IIaeT 3HaHUS O )KUBOM NpUpoJIE, e
OTJIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOUM OpraHU3aIluU U SBOJIOINH, CO3AET
YCJIOBHS JJIsl: TIO3HAHUS 3aKOHOB KUBOW MPUPOJIbI, (POPMUPOBAHUS
(G yHKIIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3/I0POBOT0 M 6€30MacHOro oopasza
KHU3HH, YKOJIOTHYECKOTO MBIILICHHUS], IEHHOCTHOTO OTHOIICHUS K )KUBOUW MPUPOIE
U YEJIOBEKY.

BonbIoe 3HaueHre OMOIOTHS UMEET TaKXKe JJIsl PEIICHUST BOCIIUTATEIIBHBIX U
Pa3BUBAIOIIUX 3aJ1a4 CPEAHETO 0OIIETo 00pa30BaHus, COMATIA3AIIUN
oOyuaromuxcsa. M3yuenue 6monorun odbecrneurnBaeT ycuoBus aiist GopMupoBaHus
MHTEJUICKTYaIbHbIX, KOMMYHUKAITMOHHBIX U MHPOPMAITMOHHBIX HABBIKOB,
ACTETHUYECKOU KYIbTYpbI, CHOCOOCTBYET HHTETPAIlUU OMOJIOTHYECKUX 3HAHUMU C
NPEICTaBIEHUSMU U3 IPYTUX YU4EOHBIX IPEJAMETOB, B YACTHOCTH, (DU3UKU, XUMUU
u reorpadun. Ha3BanHbIe MOJ0KEHUS O IPEeIHA3HAYCHUH YUEeOHOT0 MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JJisl ONPEIETICHUS TTOIX0I0B K OTOOPY U
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHUs, MPEICTABICHHOIO B IIPOrpaMMe 110
ouonoruu.

OT60p conepkanus yaueOHoro npeameta «bruonorusy Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIINNA KYJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM 00 y4aroIuecs T0KHBI OCBOUTh 3HAHUS U YMEHHUSI, 3HAUUMBIC JJIs
dbopmMupoBanus 001eH KyIbTYPhI, ONPEIETSIONINE aJeKBATHOE MTOBEACHHUE
YeJIOBEKa B OKPYIKAOIICH IPUPOTHON cpejie, BOCTpeOOBaHHBIC B TTIOBCETHEBHOM
KU3HHU U TIPAKTUYECKOM JiesTenbHOCTH. Oc000€ MECTO B 3TOM CHCTEME 3HAHUI
3aHUMAIOT DJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITy>KaT OCHOBOM /Jist (YOpMUPOBAHUS
MPEJICTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUpPa U
[IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CTIOCOOCTBYIOIMINX TYMaHU3AITUN
OMOIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHUE COJEpKaHMs Y4EOHOT0 MaTeprasa B IporpaMmMe 1Mo
OMOJIOTHUY OCYIIECTBICHO C YIETOM MTPUOPUTETHOTO 3HAYCHUS 3HAHHUI 00
OTJIMYUTETbHBIX OCOOCHHOCTSAX dKUBOW MPUPOJIBI, O €€ YPOBHEBOI OpraHU3aluu U
ABOJIOLMH. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeameTa «buonorusy»
BBIJICJICHBI CIIEIYIOIINE COJIepKaTeNbHbIE IMHUU: «buonorus kak Hayka. MeTo bl



Hay4YHOro nmo3HaHus», «KieTka kak Ouonoruueckas cucremay, «OpraHusm Kak
Ouosiornueckas cuctemay, «CucreMa 1 MHOTO00Opa3rue OPraHuuecKoro MUpay,
«IBOTIONHUS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

enb nzyuenus yueGHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHUE 00YYaIOIIUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKITMOHATBHOMN
OpraHU3aIMy KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOpETEHUE YMEHUM
WCIIOJIB30BaTh ATH 3HAHUS ISl TPAMOTHBIX JEUCTBHUI B OTHOIIEHUH O0OBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3yueHus yueOHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE 00YUYaAIOIINUMUCS CUCTEMBI 3HAHUN O OUOJIOTUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPaBUiIax, CIy»KaluX OCHOBOU
1St GOPMUPOBAHUS MPEJICTABIICHUI O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O
METO/JaX HayYHOTO MO3HAHUs, CTPOCHUH, MHOTO00pa3uK U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIINXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 00yJaronuxcs mo3HaBaTelIbHBIX, HHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe aHaM3a JaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UJEH U TIOJIX0/IOB K U3YUYEHUIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTaHOBJIEHHE Yy 00yUYaroImMXcs 001Iel KyIbTyphl, PYHKIIMOHATBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHITH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa KUBOW MPUPOLI HA OCHOBAHUH 3HAHUU U OTBITA, TOTYUYEHHBIX MTPU
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y 00y4aromuxcsi yMeHU WILTIOCTPUPOBATh 3HAUCHHE
OMOJOTUYECKUX 3HAHUN B MPAKTUUECKON JAEATEILHOCTH YEIOBEKA, PA3BUTUHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOSKIEHHOCTH B BOSMOKHOCTH TTO3HAHUS YEIOBEKOM >KUBOU
MIPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS STHICCKHUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIsl IOBBILLICHHS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKU3HU IS
OLICHKHU MOCIEJCTBHUI CBOEH AESATEILHOCTHU M0 OTHOILICHHUIO K OKpYXalollieil cpee,
COOCTBEHHOMY 37I0pPOBbIO, 000CHOBAaHHE U COOIIOICHNE MEp TTPODUIAKTUKH
3a00IeBaHM.

B cucreme cpeanero obmiero oopazoBanus «buonorusy», nsydyaemas Ha
0a30BOM YpOBHE, SIBJIIETCS 00513aT€IbHBIM YYEOHBIM IIPEAMETOM, BXOIAIINM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



J11st uzydyenusi Ouonoruy Ha 6a30BOM YpOBHE CPEIHETO 00111ero o0pa3oBaHus
otBoAuTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 gac B Hezieno).

COJEP)KAHUE OBYUYUEHUS

10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HaykaMu, ¢puiiocopueid, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, Kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JTAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [{x. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJIOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPTaHU3AIUSA.

Xusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alUui OUMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AIHH
YKABOU IIPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE DJJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaIbHBIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemiecTB B KkieTke. lloxnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
Hes3ameHnnMble 1 3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS W



YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomoruueckue
(yHKIMU OENKOB.

®epmeHThl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKHUX KaTalln3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Je30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapodoOHble  cBoWicTBa. buonormveckue ¢GyHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

HuTtonorust — Hayka o kietke. Knetounas Teopust — mpuMep B3auMOJICHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii ammapar,
cUcTeMa CUHTe3a Oerka.

Tunsl KJIETOK: »JyKapuoTHYecKas M MpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYHUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApWA W TuiacTuA. Bunmbl mmactun. HememOpanHbie
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIuiasma, XpOMaTHH, SIPBIILKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.



Tabmuibsl u cxembl: «llepuoamdeckas Tabauna XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJIb», «brnocunTes 6enkay, «CTpoeHne MOJIEKYIbl OeliKay,
«Ctpoenue dpepmenta», «Hyknennosbie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHHUE KUBOTHOU KIIETKN,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuaby.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJid MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHUM, HKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aAKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe CTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUl IMOJ] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTtax U HUx
OTIHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOTO Ipolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB M JHEPrUM B MOHUMAaHHUH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakuuu
dotocunTesa. DhhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepun. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuCIOpogHOE OKMCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢} dexTuBHOCTD
SHEPreTUYEeCKOro OOMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoampoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.



Heknerounsie popMmbl ku3Hu — BUpychl. Mctopust oTkpeiTust Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacteHuil, >XUBOTHBIX W YEJIOBEKA, BbHI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedumnmura yenoseka (BMIY) — Bo3Oyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIMs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetst: H. K. Konpuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunel 1 cxembl: «Tunel nmutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Ximoporiacty, «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, « eHeTuUueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukaus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KJIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii muki, WM >KU3HEHHBIM LUK KiIeTku. MHTepdaza u MuTos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiys MaTpUYHOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosmornueckue OCHOBBI Pa3MHOXEHUS W  UHIAUMBUAYAIBHOIO  Pa3BUTHUA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecronoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE IS CEIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYUS OT OECTIOIOTO.

Meiio3. Cranuun meno3za. Ilpoueccsl, mpoucxomsiiue Ha CTaAusSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HA4YEHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U SIMYHUKHA. OOpa3oBaHWEe U Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SWUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.



NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amMOpuorenes). Jtanbl SMOPHUOHATBLHOIO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HENpsaAMoe (JIu4uHOuYHOE). BnusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CLIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelt u  cxeMbl: «®DOpMBbI Pa3MHOXKEHHS OPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpPOTpENnapaThl «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiukanus «JlegeHue KIeTku», MOJENb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota No 3. «HaOmiomeHue muTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast paGota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Tema 6. Hacsie1cTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum renetuku. Vctopus pa3Butus reHeTUKU. Postb muronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
V4E€HBIX B pa3BUTHUE TEHETUKH. MeToasl TeHeTHKU (THUOPUAOJIOTUYECKUH,
LUUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHETUYeCKUil). (OCHOBHBIE T'€HETUYECKUE
noHATHs. [ eHeTnYeckass CHMBOJIMKA, UCIOJIB3YEMAs B CXEMaX CKPEIIMBAHUU.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE . MeHnaenem.
MonorubpugHoe CKpemyBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokoieHus. IlpaBuino AgoMUHUpOBaHUA. 3aKOH paCLICIJICHUS MPU3HAKOB.
I'mnioresa yucroTel ramer. 11oy1HOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOWIETO CKPEIIBAHUS
JUTS1 OTIpEeIeSIeHHs] TeHOTUIIa 0COOu.



CuemnieHHoe HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIeIOBaHUIO TeHOB. HapylieHne CueryieHus TeHOB B PE3YJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOpHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHUE Mosia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omoramMeTrHble W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HN3menunBocTh. BHUabl N3MEHUMBOCTH : HEHACJICACTBEHHAS U HACJICICTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAUGUKAITMOHHON U3MEHUUBOCTH. BapuaimoHHsIi psif ¥ BapuallmoOHHAas KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYHBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsi U3BMEHYUBOCTh. Kiaccudukanust MyTaniuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHbsle (haKkTOpHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HacaeACTBEHHOW n3menunBocty H. 1. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka 4enoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
yeJIOBEKAa: NreHeaJIOTHYECKUN, OJU3HEOBBIN, [IUTOr€HETHUECKUHM, OMOXUMHYECKHUH,
MOJIEKYJIIPHO-TE€HE THYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-anamu3a. HacmencTtBenHble 3a0o0JjieBaHUS 4YeJIOBEKAa: TCHHBIE OOJIE3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpuHIIUAMBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oone3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHUI YEIIOBEKA.

JdemoncTpanum:

[loptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBA», «3aKOH pACHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOe  CKpenMBaHHCY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIecTBUE AJJIENBHBIX TE€HOB», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl



M3MEHYMUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anIuIMKauuu «MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBI KPBLIILEB M OKPACKH TeJa), repOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHUS Y TPO30(HIIbI HA TOTOBBIX MUKpOTpEnapaTax».

Jlaboparopnas pabora Ne 6. «3yueHue MoaudUKaIMOHHONW W3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHE W aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NMpOUCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METO/BI CENEeKIIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpelrBaHHE YWCTHIX JTHUHUH.
['eteposuc, win rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE TOJUIIOUAOB. JIOCTMXKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak OTpacib MNPOU3BOACTBA. ['€HHAs WHMKEHEpHUsA. OTarmbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepus. Kinetounsle KynabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTCHUMN.
KnonupoBaHre BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTHYeckue  mpobimembl. MO —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanos.

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoasl JoOMaIHUX )XKUBOTHBIX», «COpTa KyJbTYPHBIX
pactenuit», «OTnanéunas rudpuanzanus», «Padbotsl akanemuka M. ®@. MIBanoBay,



«Ilomummonausi», «OOBEeKTH OuOTEexXHONOTUWY», «KileTouHble KyIbTYypbl U
KJIOHHpOBaHUe», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03SICTBEHHBIE PACTCHUS».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Buneoskckypeust «OCHOBHBIE METOJIBI U IOCTHXKEHUS CEJIEKIIMU PACTEHUHN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. IBoIOIHOHHASI OHOJIOTUSI.

[IpennochliKu BO3HUKHOBEHHUS HSBOJIOIMOHHOW TEOPUM. IBOJIIOIIMOHHAS
Teopusi U €€ MecTo B OMOJIOTHMU. BrusHUE 3BONIONMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CeugerensctBa 3BOJOUMHU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMaJl@OHTOJIOTHYECKOM JICTONUCH, TIEPEXOaHbIE (HOPMBEI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PAa3IUUUs HMOPHUOHOB pAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomtonionHas teopus Y. [apuna. IlpeanochUiki BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boonuu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tonynsiiusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JBuxymme cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTallmOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M30s11ust U1 MUrpausi.

EctectBennsiii otOé0p — HampaBusomuid (aktop dBomroruu. Dopmel
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHMU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpG 036l ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHBIE  (OPMBI
BUJ1000pa3oBaHusi: reorpauueckoe, IKOJIOTUIECKOE.



MakposBosonus. DopMbl  3BOJIOLMM:  (puiieTHYECKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesnbHasd. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxkaeHne OT HECIEUHAIN3UPOBAHHBIX NMpenkoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAs pagnalys.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkenb, . Mromep, A. H. Ceepios.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobliin

NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBI 32
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroodpasue cOpToB pacTeHMD»,
«MHoroo6pasue  mopoa  KHMBOTHbIX»,  «llomymsimuu»,  «MyTaronHas

U3MEHYUBOCTHY», «Apomopdo3bl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmxkymue cuibl sBomonUNY», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapBuHay, «bopbba 3a cymecrBoBaHue», «IIpucrnocoOJeHHOCTh OPTraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMsH, KOJuIeKIusa «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOjeinb «OCHOBHBIE HANPaBJICHUSI SBOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kaprta Mwupa, Koulekiusi «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojaenp ammukamusa «llepekpéct
XpOMOCOM», BIIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYUIKA», MUKpornpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacCKH TeJa).

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopras padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpraHU3Ma H
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4dHble TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoress
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOMOreHe3 W TMaHCHepMHs. XHUMHUYECKas
ABOMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLUS.
®opMHUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam u nepuoaaMm. Karapxen. Apxelickas u
nporepo3oiickas »pbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOAbL: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo3oiickass 3pa u €€ Tepuoabl: MaJICOrC€HOBBIM, HEOrE€HOBBIN,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIEHUE, paCUIBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYeCcKOro MHpA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
NPOUCXOXKJACHUU 4YeloBeKa. Meroapl u3ydeHusl aHTponorene3a. (CxXoJacTBa H
pazInyus YEJI0BEKa U )KMBOTHBIX. CUCTEMATHYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU DBOJIIOIIMU YEJIOBEKA: aBCTPAIIONUTEKH, HeloBEK
yMenblii, YenoBek mnpsaMoxondmud, YenoBeKk HeaHAEpTalbCKuiM, YeloBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeueckue pacbl. OcHOBHbIe  OOJbIIME€  pachbl:  €BPOINEOUIHAsS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHCcTpanuu:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHHYECKOTrO MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W UYEJIOBEKOOOPa3HBIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTAllblla, KPOMAaHBOHIIA), CIJIENKU WIH
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHoOJoruyeckas Ta0nuia, Koyuiekiusa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUL.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHne uCKOmaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJIIICKIUSIX).

OKckypeus «IBONIOLUS OPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIN KpaeBeaueCKuil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKOJIOrMs KaK HayKa. 3ajaui U pa3feibl IKOJIOTMU. MeToIbl SKOIOTrHYECKUX
UCCIIEA0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abnotuyeckue, OMOTHYECKHE M AaHTPOIMOreHHble. JleficTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JIEMCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonorunueckue puTMBI.

buotnueckue (baxTopHI. Bungr OMOTHYECKUX B3aUMOJICICTBHU
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HadeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. JlmHaMyKa YuCI€HHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoanam», «llonmynamum», «3aKOHOMEPHOCTH poCTa
YHCIICHHOCTHU NOMYJSAIuu nHy30puu-Tydenpkny, «[lumensie memm.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUNA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeycay.

[IpakTuueckast padora Ne 2. «[Toacy€T mi1oTHOCTH MOMYJIALMN pa3HbIX BUIOB
PaCTEHHI.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OHoLIEHO3E.

Dkosioruyeckre cucteMbl (dkocucTtembl). llonstue 006 »skocucreme u
ouoreorienoze. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peaylieHThl. KpyroBopoT BeIIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (mUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcHOBHBIE TIOKa3aTeIu SKOCHUCTEMBbI: Omomacca, MPOAYKIUSA. IKOJIOTHMYECKHE
NUpaMUbl: TPONYKIIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA DKOCUCTEM:
YCTOWYMBOCTh, caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOTO
WJIH IIMPOKOJUCTBEHHOTIO Jieca.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprl. KuBoe BemectBo u ero Qgynknuu. OcobeHHOCcTH OHMOchepsl Kak
ro0abHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopa3zHooOpasusi Kak OCHOBa ycTowunBocTU Ouocdepsl. OCHOBA paIMOHATBLHOTO
yIpaBleHUs TPUPOJHBIMH pecypcaMH M HUX HCHoJb30BaHue. JlocTikeHus
OMONOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «llumeBbie 1enm», «buoreHo3: coCcTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay», « IKOCUCTEMA
XBOWMHOro  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPOINIOT€HHBIE  BO3JACHCTBHUS HA OpupoAy», «BaxHeWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy, «DakTophl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Mojenb-ammaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHIIMx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKLIMHU pacTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMLI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlUM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIIBHOW JIESITCIBHOCTM B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULMU JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUSA YydeOHOro mpeameTra «buogorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPECHHE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJaIOMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKaAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBoMl Kpau, cBOXO PoauHy, CBOM S3BIK U KYJIbTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAyYHOTIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTHOJIEH;

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

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTHBHOM JIESATEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud #  peaTu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TPU HW3YYCHUU OHOIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JIEUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HaIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M IIO3HAHUS MHUPAa;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHMM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHHM IPOoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTel BBIXOJIa U3 III00ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUA OOIIEH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA U1 aHaIW3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble 11 (OPMHUPOBAHUS MHUPOBO33PEHHSI O00yYarOLUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
CUCTeMa, Hay4yHBIM (pakT, MNPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COIMAIBHOW KOMIETEHIUMU OO0YyYaroluxcsi, CIOCOOHOCTD
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnajgenne YHHMBepPCAJbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(amanu3a, cuUHTE3a, CpaBHEHMsI, KiIacCupUKaIUU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI ICSITEILHOCTH C TIOCTABICHHBIMU TEISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YY4ETOM aHaIM3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B YCIOBHUAX PeajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CIMOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPH CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO O00JacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHSI, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAYYHBIM fA3BIK B KadecTBE CpeAcTBa mnpu pabore c
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUTHl  WHGOpPMAIIH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHSA, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IPH pENICHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJialeHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYNKAX MO OTHOUICHUWIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyalliH, BBEIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh Ce0sl, IOHUMasi CBOU HEJTOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynabTathl ocBoeHus mporpamMmmbl COO 1o Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTYyaIlUsSX, a TaKKe B pPEaJIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTHH B CUCTEME HAY4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOTYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meungnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOrooOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBCHHBIC NMPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeiHo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeIbl0 obecrieyeHHsi O€30MaCHOCTH CBOETO 370pPOBbS U 3J10POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE pellaTh JJCMEHTApHbIC TCHETUYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBaHUNW B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOECHUS y4eOHOro mpeameta «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCHUHCKUX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSLNS, TEHOPOH, FBOIIOLHUS, ABUKYIINE CUJbI ((DaKTOPBI) SBOIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMUA BEIMYMHAMU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIeHO30B W JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EIpl0 oOecrieueHus 0e30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIE OMOJOTHYECKUE 3a/1ayl, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M WHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIUIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 b 1 0.5
MONOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTeMBI U MX OpraHu3aIus 1 bubamorera LOK
P & https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 8 1
VISHEACHTCIRHOCTD IGICTIEN https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 4 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 IIpomexyrounas arrecranus. Mrorosas 1 1 bubnuoreka [IOK
KOHTpOJIbHAs paboTa. https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 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 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOJIOT s 11 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 3 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 11 2 0,5
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 4 3



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
buonornueckue cucTemMsbl, MPOLECCHI bubmuorexa [JOK
u ux uzydenue [Ipakrudeckas pabora https://m.edso0.ru/863e6122
2 1 0.5
No 1 «Mcnonbp3oBaHue pa3IMUHbIX bubmuorexa [JOK
METOJIOB MPHU U3YYCHUU https://m.eds00.ru/863e6564
OMOJOTHYECKUX O0BEKTOB
BBoaHasi KOHTpOJIbLHAsSI padoTa
3 XI/IMIII/I‘IGCKI/Iﬁ c;)CTaB KneTI:q/I Bogau 1 bubmorera [JOK
- P04 https://m.eds00.ru/863e674¢
MUHEpaJIbHbIE COJIU
bu6mmoreka [JOK
4 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue bubnuoreka [IOK
\5 . 1 0.5
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
6 v I 1
TJICBOJIBL. JTHITHABE https://m.edso0.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

bubmuoreka [JOK

! Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
8 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
9 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
10 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
1 O6MeH BeIecTs Ml MeTaCon3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
12 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
13 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTkH. MuTto3. JlaboparopHast BuGmiorexa LOK
14 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MHUKPOTIpEIIapaTax»
15 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
16 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
17 Hexnerounsie hopMbl )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
KoHTponbHas pabota CTpoeHue u
18 KU3HEAEATENIbHOCTb KNETKM
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHHeE.
21 JlabopaTtopnast pabota No 05 bubmuorexa [JOK
4«M3yuenne CTPOEHHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnunorexa LIOK
HACJEICTBEHHOCTU U N3MEHYNBOCTU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllBaHHe
UTUOPUIHOE CKpEelMBaHuE. 3aKOH
A PIA bl bubnuoreka [JOK
25 HE3aBHCHUMOI'O HACJICOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
26 npusHakoB. JJaboparopHas pabora Ne 05 bubnuoreka [IOK

5 «/3yuenue pe3yabTaToB
MOHOTHOPUHOTO U AUTHOPUIHOTO

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



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

CKpELIMBaHUA y Ap030(UIIbl Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacnenoBanue 1 bubmmoreka [{OK
IIPU3HAKOB, CLEIUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacneactBeHnHas
M3MEHYUBOCTh. JIaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BapHallMOHHOW KPUBOM»

HacnenctBennas N3MEHYHBOCTE.

29 JlabopaTtopHnast pabota Ne 7. «AHanm3 1 05 bubmuorexa [JOK
MyTalui y Jpo30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenapaTax»

bu6mmoreka [IOK
30 Tenernica wenoseka L https://m.edso0.ru/863e8d78
bu6mmoreka [IOK
Ceneknus Kak HayKa ¥ IpoIecc
31 U — 1 https://m.edsoo.ru/863e9214
. bu6mmoreka [JOK
PACTCHIH H AHMBOTHRIX https://m.edso0.ru/863e9214

32 MeToabl 1 JOCTHXKEHHUS CETICKIINT 1 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

33 buoTexHosorus kak orpacip 1 bubnunoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

34 IIpome:xxyToYHast aTTECTAIIHUA.

Hrorosas KonTpoanHas padora
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/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Konrpopirre | Ipaxrireciie H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 BBoansiii nHCTpYKTaX. McTopus 1 bubnuorexa [JOK
Pa3BUTHS SBOJTIOLMOHHBIX UJIEH. https://m.edsoo.ru/863ea20e
bubmmoreka [{OK
2 IBommiowmoNHas reopist . Napeita 1 https://m.eds00.ru/863e9570
3 BBoaHblii KOHTPOJIL. CHHTETHYECKAS 1 1 bu6moreka [IOK
TEOPHS SBOJIFOLINHI https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOIHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 Bubnmorexa [JOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOJIOLHUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Muxkpossosronust. CriocoOb! 1 yTH



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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BUJ000pa3oBanusi. MHOrooOpasue
BUJIOB KaK Pe3yJIbTaT IBOJFOLUH.

Makpossomonus. [JokazarenscTBa

9 o
SBOJIIOLIMH KUBOU TTPUPO/IBI.
Hanpasnenuns u nyru
bubmmoreka [{OK
10 MakposBoJorui. HeoOpaTuMocTsb
https://m.edsoo0.ru/863e9cle
DBOJIIOLUU
11 KoutpoJasHas pa6ora no pasaeny
:IBOJIOIMOHHAS 0MOJIOTHSI.
Hctopus xu3Hn HA 3eMJI€ U METObI €€
12 H3ydeHus. | UIoTe3bl MPOUCXOKICHHUS bubmorexa HOK
v ’ p https://m.edsoo.ru/863ea5a6
JKU3HU Ha 3eMie
13 Pa3BuTue *u3HM Ha 3eMiie 1o 3pam U
epuoiam
14 Pa3BuTue *u3HU Ha 3eMiie 10 3pam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE Talbl YBOJIIOIIH
PaCTUTENBHOTO U )KUBOTHOTO MHpA.
bu6mmoreka [JOK
15 [Ipaktuueckas padota Ne 1 «M3yuenne 0.5
g https://m.edsoo.ru/863ea8bc
HCKOIIa€MbIX OCTATKOB PACTEHUN U
JKUBOTHBIX B KOJUIEKIITUSIX)
CoBpeMeHHas cucTeMa OpraHu4ecKoro
16 Mupa. ['urnoressl IpoOUCXOKACHUS bubnunoreka [JOK
YeJI0BEKa U €0 MOJI0KEHHE B https://m.edsoo.ru/863ea48e
3BOJIIOLIMHA OPTaHUYECKOTO MUPA.
DBOIOIHS YeTIOBEKa (aHTPOIOTEHE3)
bu6mmoreka [JOK
17 OCHOBHBIE CTaJIUM BOJIIOIIHN

YCJI0BCKa

https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
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

JBwmxymiue cuibl (pakropsr)

bubmuoreka [JOK

18 AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44

19 YenoBeueckue pacel U IPUPOIHBIE bubnuorexa [JOK
aZanTanuy 4eJI0BeKa https://m.edsoo.ru/863eaea2
. O600menne o Teme

20 «BO3HUKHOBEHHE U pa3BUTHUE KU3HU
Ha 3emie»

21 DxoJiorus kak Hayka. Cpenpl 0OuTaHus bubnuoreka [JOK
1 DKOJIOTUYecKue haKkToOpbl https://m.edsoo.ru/863eafec
AOGuoTtnyeckue (HakTopsl.

- [Ipucnoco61eHHOCTh OPraHU3MOB K bubnuoreka [IOK
JIEUCTBUIO TEMIIEPATYPbI, CBETA, https://m.edso0.ru/863eb10e
BJIQYKHOCTH.

JlabopaTtopnas pabota Ne 3.
«Mopdonornueckne 0COOCHHOCTH

93 pacTeHui U3 pa3HBIX MECT OOUTAHUS. bubnuoreka [IOK
JlaGopaTtopHnas pabota Ne 4. «BnusiHue https://m.edso0.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»

DKOJOTUYECKHE CUCTEMBI

24 (axocucremsl). buoreoneHos . bubmuorexka [JOK
Coo01ecTBa OpraHu3MoB — OHOIIEHO3 https://m.edsoo.ru/863eb46a
KpyroBopoT BeliecTB ¥ MOTOK SHEPTUU bubnnoreka [JOK

25 B 3KOcHCTeMe (IIeTH MUTAHMS, https://m.edso0.ru/863eb46a
TpouvecKkue ypoBHH)

26 Bcepoccuiickas nposepo4yHast

pab6ora



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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DKOJIOTUYECKHE XapaKTEPUCTUKHI

97 nomynsiun. [Ipakruyeckas pabora Ne 1 05 bubmuorexa [IOK
2 «[loncy€r NIOTHOCTH MOMYIISILIUMA ' https://m.edso0.ru/863eb348
Pa3HBIX BUJOB PACTCHUID)
OCHOBHBIE TIOKA3aTEeJIH YKOCUCTEMBI.
28 Dkonoruveckue nmupamuabl. CBoiicTBa 1 brbmmorexa LOK
PAMHAEL https://m.edso0.ru/863eb5fa
skocucteM. CyKueccus
PaznooOpasue sxocucrem. [Ipupoansie
29 HKOCHUCTEMBI. AHTPOTIOT€HHBIE 1
HKOCHCTEMBI
30 buocdepa — riobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emun. CtpykTypa 6uochepsl. https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYILIECTBOBAHUS
31 ounocdepsl. KpyroBopor BemecTs B 1 bubmorexa TOK
PRI SPYTOBop B https://m.edso0.ru/863ebd16
ounocdepe.
UYenoseuecTBo B Onochepe 3emiun
32 CocymiecTBoBaH€e MPUPOABI U 1 bubamorera LOK
- pUpoA https://m.edsoo.ru/863ebale
YeII0BeUeCTBA
33 HToroBasi KOHTpOJILHasI padoTa 1
34 HToroBwlii ypok 1
OBLIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb5fa
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. B.N. Cusornasos, U.b. Aradonosa, E.T. 3axaposa. Obmas 6uosorus. bazoBbrit
ypoBeHb: yueb. qis 10-11 k. obmeoOpa3oBarenbHbIX yupexaeHui / - M.: [Ipoda, 2010.
-368 c;

2. W.Bb. Aradonosa, B.1.Cusornazos. O6mas 6uosiorus. ba3oBslid u yriryOineHHBIH
ypoBeHu: YueOHUK HaBurarop, 10 kmace, 11 kmace s 00meoOpa3oBaTeIbHBIX
yapexaenuit ¢ C/[-nmuckamu. - M.: JIpoda, 2014.

3. Ko3snosa T. A. O6mas 6uonorusi. bazossiii ypoBenb. 10-11 kimaccel: MeTo 1, mocooue K
yueOHuky B.U. CuBornasosa, U.b. Aradonosoii, E.T. 3axapoBoii «OO0wiast 6uosorus.
bazogeiii ypoBenb». - M.: Ipoda, 2007. - 140 c;

4. Kamenckuii A.A. buosorusi: O6mas 6uosiorust. 10 — 11 knaccesl: yueoHuk/ A.A.
Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunnk. — 2-e usn., crepeorurn. — M.: [Ipoda, 2014. —
368 c.: ui.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. Apsirun B.H. buonorus mist BEIMYCKHUKOB M niocTynatomux B BY3e1. YM.:
KuoPyc, 2014.

2. TpuH H., CtayTV., Teinop A. bnonorua B 3 tomax. M.:, «Mup», 1996.

3. Batyes A.C, T'yneHkosa M.A., EneHesckuii A.l. Buonorna. 6obLIOK CNpaBoYHUK ANA
LWKOZIbHMKOB M NocTynatowmx B By3bl. - M.: lpoda, 2009;

4. Bonrosa W.B. C60pHMK 3aaay no O6uieit 6Brnonormm ana NoctTynawwmx B By3sbl. - M.: «OHUKc 21
BeK» «Mup 1 obpasoBaHue», 2005;

5. BoHpgapyk M.M., KosbiainHa H.B. Bruonorua. lononHUTeIbHble MaTepuasbl K ypoKam v
BHEK/IACCHbIM MeponpuaTMAM no 6uonornm n skonornun. 10-11 knaccel. Bonrorpag: Yuutens,
2007.

6. Kosnosa TA., KyumeHko B.C. Buonorua B Tabaunuax 6-11 knaccel. CnpaBoyHoe nocobue. - M.:
Opoda, 2009;

7. WoHuesa A.10. Buonorua B cxemax v Tabamuax/ A.H0. MoHuesa, A.B. Topranos. — M.: Ikecmo,
2012. - 352c. — (HarnagHo n AocCTynHo)

8. MumeHos A.B., MumeHosa WU.H. Bruonorua. npaktmueckne matepuansl K pasgeny «06was
6uonorua». - M.: «M3patenbcrso HLUIHAC», 2009;

9. Pebposa /1.B., Mpoxoposa E.B. AKTUBHbIE POPMbI U MeTOAbI 06yyYeHna bruonornn.- M.:
MpoceeleHune, 1997;

10. dpocwuH B., Cusornasos B. N. FoToBMMCA K €4 MHOMY rocyapcTBEHHOMY 3K3ameHy. O6uan
6uonorusa. - M.: ipoda, 2004. - 216c;

11. Kupunenko A.A. buonorus. COOpHUK 3a7a4 10 TeHeTUKE. ba3oBblil u
noBbIeHHbIH ypoBHU EI'D. PocToB-Ha-/lony:Jlernon, 2009.

12. buonorus. Coopuuk 3amanuii st noaroroBku k 'NA. Jlepuep I'.M, Kupunnenko
A.A, Konecuukos C.U, 2012-2015.



13.VBanosa T. B. COopuuk 3amaduii 10 OOMIeH OHOJNOTHH: MOCOOME ISl  ydaluXcst
obmeoOpazoBar. yupexnenuit/J.B. MBanosa, I'C. KammnoBa, A.H.Msarkoea. - M.:
[Ipocsemenue, 2008- 2013(IIpoBeps cBOM 3HaHMS);

14. Jlepuep T'.1. OG6mast 6uonorus. [Toypounsie TecTsl U 3aganus. - M.: OUIIA, 2014-
2018;

15. PoxmoB B.C. Buomorust 11 kmacc: ydueGHo-mpaktuueckass kuura/ B.C. Poxmos, E.A.
Huxumosa. — M.: U3natensctBO «Hanuonansnoe obpazoBanuey, 2016. — (MoaynbHbIN
TPUAKTHB)

16.EI'D. buojorus: TUIOBBIE DK3aMeHALMOHHbIE BapuanThl: 30 BapuanTos/ mog pen. B.C.
PoxmoBa. M.: UsnarenbctBo «HanmonaneHOoe obpazoBanuey, 2019, 2020 — (EI'D, ®KP
— TIKOJIE)

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. http://old.fipi.ru/ (PenepanbHbiii UHCTUTYT NegarorMyecknx uameperHnin (GUMKN))

2. http://www.fcior.edu.ru/ (PeaepanbHblit LeHTP NHPOPMaLMOHHO-06Pa3oBaTENbHbIX PECYPCOB,
dLMOP)

3. http://school-collection.edu.ru/ (EanHas Konnekuusa unubpoBbix 06pasoBaTesbHbIX pecypcos, EK
LOP)

4. http://festival.1september.ru/ (dectnsanb negarornyecknx naein « OTKPbITbIN YPOK»)

5. http://www.uroki.net/docxim.htm (OnA yuutena xsummm u 6nonorum)

6. http://www.krugosvet.ru/taxonomy/term/46 (3Humknonegma Kpyrocser)

7

8

9

http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoku. buonorus 10 kn)
http://interneturok.ru/ru/school/biology/11-klass (Buaeoypoku. buonorua 11 kn)

. http://biology-online.ru/ (CoBpemeHHble ypoKu Bruonormm. buonorua oHnaiiH)
10. http://luts.ucoz.ru/load/27-1-0-109 (3aHMmaTenbHaa buonorua)
11. http://multiring.ru/course/biology/content/index.html#.VDol3FfgX5Q (OTKpbiTas 6uonorus)
12. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTbl oOHNaMH)
13. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. Moab6opka nHTepHeT-MmaTepmnanos ana
yuuteneit Guonornm no pasHbiM GUONOTMYECKMM ANCLUNANHAM.
14. http://bio-faq.ru/map3.html (TecTbl, 3aga4n no 6uonornu)

15. EgmHan Konnekuma Linoposbix O6pasoBaTenbHbIX Pecypcos ans yupexaeHuii obuero u
HayanbHOro npodeccnoHanbHoro obpasosaHua — http://school-collection.edu.ru/collection/.

16. Yyaeca npupoap! — http://nature.synnegoria.com/.

17. ®epepanbHbiii BaHK TECTOBbIX 3a4aHui, gemosepcmum KUM — http://www.fipi.ru.
18. ypHan «buonorusa B wKone» — http://www.schoolpress.ru.

19. Caitt l'ocypapcTBeHHOro AapBUHOBCKOro Myses — http://www.darwinmuseum.ru.
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