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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TpOrpaMMBl 1O OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEJICIICHHsI TOAX0A0B K (OPMUPOBAHUIO COJEpKaHHMS YYEOHOrO MpeaMeTa
«buonoruss» cocraBwiIn: KoHUeNnTyaiabHble mnonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJEp)KaHUs, pE3yJbTaTOB OOydYeHUS U
TpeOOBaHUI K YPOBHIO MTOJITOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIUX MEJAX U
NPHUHIIAIIAX, XapPAKTEPU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Owonornu, e€ 3HAYEHWW B T[IO3HAHWM KUBOW TIPUPOJBI U OOECIECYCHUHU
CYIIECTBOBAHUS YeEJIOBEYECKOTO 001ecTBa. COrjlacHO Ha3BaHHBIM TIOJIOKCHHSIM,
OTIpeJICIICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Tporpamma 1o OMoJIOTMH TaéT MPEICTaBICHUE O MEJIX, 00 O0IIeH cTpaTeruu
oOydeHHsI, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEACTBAMH YIeOHOTO MpeaMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenesieHue Mo paszjesiaM M TeMaM, PEKOMEHIYyEeMYIO IMOCJeI0BaTEeIbHOCTh
U3y4eHHs] y4eOHOTO MaTepuasa ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMUKH 00pa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMmme 1o 61070THM TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-IT03HaBATEIHbHOM
NEATeIIbHOCTH/Y4eOHBIX JCHCTBUM OOYYaIOIIMXCS IO OCBOCHHUIO COJIEp)KaHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
MPOCMATPUBAETCA HANPABICHHOCTh HAa Pa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHs,  IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHHUS, PEJCTABICHUI O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIICHHUEM K OKpYKAIOMIeH NPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEM OOIIEOMOTOTHUECKUX TEOPHUH, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOQUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHHUS, 000CHOBAHUS SKOJIOTUUECKH IETIECO00Pa3HOTO
MOBEJICHUS B OKPY>KAIOILIEH MPUPOJHOW CpEele, aHaIu3a BIIUSHUS XO3MCTBEHHOU
JIESTEHPHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX M UCKYCCTBEHHBIX YKOCHUCTEM.



VYcunenne BHUMaHMS K MNPUKIATHON HANpaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoANKTOBaHO HEOOXOIUMOCTBIO 00€CTIEUEHUs YCIOBUH JUIsl pEILICHUS
OJIHOM M3 aKTyallbHBIX 334 IIKOJIBHOIr0 OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanoiaraer GOpMUpOBaHHE Yy OOYyYarOIIUXCS CIOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BaXHOE
Mecto. OHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAy4YHOM KapTHHE MHpa, pacliupsieT U 00oOuIaeT 3HAHUS O KUBOW mpupone, eé
OTJIUYMUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd MU JBOJIIOIMUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMUYECKOT0 MBIIIICHUS, IEHHOCTHOIO OTHOUIEHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  odmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun oOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJIEKTYalbHbIX, KOMMYHHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4YeOHOTO IpeIMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme IIo
ouonoruu.

Ot60p coxmepkanmsi yueObHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO0 TMOJXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHHE
YyeJoBeKa B OKpY’Kalollled MPpUPOIHON cpelie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTU4YecKoil aestenbHOocTU. Ocoboe MECTo B 3TOM cucTeMe 3HaHMH
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITYy>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMsIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHU3alUu
OMOIOrMYecKOro 0Opa3oBaHMUs.

CTpyKkTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMMme II0
OMONIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX XKMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOJIIOLIMHU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamerta «buonorus»
BBIJICJICHBI CIICIYIOIIUE COJepKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl



Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak
Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOJIONHMS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAILHOU
OpraHM3allMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JIEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CHUCTEMBl 3HAHUW O OHOJIOTHYECKUX TEOPHUAX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3uu U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dopMupoBaHuEe y OOYyYarOIIMXCS MO3HABATENbHBIX, WHTEUIEKTYalbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHajih3a JAHHBIX O IMyTSAX pPa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTaHOBJIEHHE Yy OOydYamoIMXCsi O0Omel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHWBATH SBICHUS OKPYKAIOIIETO
MUpPa KUBOU MPUPOJIbI HA OCHOBAHUU 3HAHUI U OIBITA, MTOJYYCHHBIX MPU U3YICHUH
OHOJIOTHH;

dbopMupoBaHue y O0OyYalONIIMXCS YMEHHMHA WUIIOCTPUPOBATh 3HAUYCHHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MCSATEIBHOCTH YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHS STHICCKHUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUUYECKUX UCCIIETOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUNM U YMEHUW B TTOBCEIHEBHOW >KU3HU JJIS
OLICHKH MOCJIE/ICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIleH cpere,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONICHHE Mep MPOPUIAKTUKH
3a00J€BaHUI.



B cucreme cpeanero o6miero oOpa3zoBaHusi «buonorusi», mzyuyaemas Ha
0a30BOM YpOBHE, SBISCTCS OO0S3aTCIbHBIM yUEOHBIM IMPEIMETOM, BXOMISIINM B
COCTaB MpeaMETHON 00acTn « ECTeCTBEHHO-HAyYHBIC TIPESIMETHI.

JIns u3yueHus 6uoJoTuM Ha 0a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaenio), B 11 kmacce — 34 gaca
(1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponw 6uonoruu B hopMupoBaHUM COBPEMEHHOM HaAyuYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMKMCAaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

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

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpPAJbHBIX BelEeCcTB B Kierke. llogaep:xkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAA U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



depmeHTh — Ouosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Butamussl. OTinnuns
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIlu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUPpr003a), TUcaxapuabl
(caxaposa, JnakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOIeH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapodUIBHO-
ruapodoOHbie cBoiicTBa. buomornyeckue ¢ynkuuu aunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJTKOB U JIUIUJIOB KAK KICTOUHUKOB SHEPIUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1eruHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

[utonorus — Hayka o kietke. Knerounas teopusi — mpuMep B3auMOJEHCTBUS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/1bl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Moiekynsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oernka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIMKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBolictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJIPWH, IUIACTHBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTua. Bunbl tmactua. HememOpanHbIe
OpraHoOUIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaetku. CTpoeHue smpa: suepHas o00J0YKa,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT 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.

Jnarpammel: «PactipeneneHre XuMUYECKUX 3JIEMEHTOB B HEKMUBOU IPUPOJIED,
«PacmpenienieHrne XUMHUYECKHUX 3JIEMEHTOB B )KMBOU MIPUPOIEY.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,



«Ctpoenue pepmenta», «Hyknennosble kucnotel. JJHK», «CTpoeHne MoneKyIbl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJOBaHUE MJii MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe CTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUxX
OMHUCAHUE.

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

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

Tunel oOMeHa BenecTB: aBTOTpOodHBIN U rerepoTpodHbIi. Pons pepmenToB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
¢dotocunTesa. DpdhekTuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3ZHU
Ha 3emuie. BnusiHue ycnoBuii cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI TOBBIIIECHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyecknuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMPOBAaHHUE YHEPTUHU B KIIETKE. JTaIlbl SJHEPreTHUecKoro oomena. [ mukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopummpoBanue. IPPEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JIHK.
Peanuzanms reHeTwdeckoil mHMOpManu B KiIeTKe. [ '€HETHYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsnuu. KoaupoBanue amuHOKUCIOT. Pomb pumbocom B
OouocuHTese Oenka.

Heknerounsie ¢popmbl xu3HU — BUpYyChl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHUS U JKU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE



Bupycamu. Bupyc ummynonedumnmura yenoseka (BMIY) — BozOyautens CIIM/a.
O6OpaTtHast ~ TpaHCKpUNIMs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Metaboauzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue U pyHKIIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/a,
O6akrepuodaray, «Pemnukanus JJHK».

O6opynoBanue: Monenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KW3HEHHBIM LUK KieTku. WHTepdasza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIMTI0M THBIN 51 rarJIONIHBIN XPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[[uTosmornueckue OCHOBBI Pa3MHOXEHHUS W HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHUSI OPTAaHU3MOB: OecIoyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: [ICJICHUE HAJABOE, I[IOYKOBAaHUE OJHO- WU MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HaA4EHUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTIHYUS OT O€CIIOI0TO.

Meiio3. Cranun menosa. Ilpouecchl, mpoucxoisiiyue Ha CTaaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHUS TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHME W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrepMaro30u], SHIEeKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOT€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Atanbl 3MOPUOHAIIBHOTO Pa3BUTHUSI Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THIbI
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MOCTAMOPUOHAILHOTO PA3BUTHS: TpsIMOE, HENpsAMoe (JIu4uHOuYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounerii mukiny, «Pemnmukauus JHK», «Mutos»,
«Meiosz», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTaJIMM OHTOT€HE3a.

O6opynoBaHnue: MMKPOCKOTI, MUKpOTpEnaparthbl «CrniepmMaTo30u bl
MJICKOTTUTAIOIIETO», «SMIEeKIeTka MIIeKONUTaromero», «KapruoknHes B KIEeTKax
KOpEIllKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast padota Ne 3. «HaOmromenume muTo3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amauun reHeTuku. Mictopust pa3BUTHS TeHETUKHU. Posib uTonoruu
¥ SMOpHOJIOTMH B CTAaHOBJIEHWW TEHETHUKHU. BKIIam poCCHICKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUI). (OCHOBHBIE TE€HETUYECKHE
noHATHsA. [ 'eHeTnYeckass CHMBOJIMKA, UCIOJIb3YEMAs B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPUIOB TIEPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIICIUICHHs TPU3HAKOB. [ 'unoresa
YuCTOTHI raMeT. [1oJIHOE 1 HenmoIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOe HaclieloBaHue npusHakoB. Pabora T. MopraHna no cuerjiecHHOMYy
HACJIEIOBAaHUIO T€HOB. HapylieHne cueruieHrsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.
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I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE mnoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHele W TreTeporameTHble opranu3mbl. HacnenoBanue
MIPU3HAKOB, CIIEMIJIEHHBIX C MMOJIOM.

HM3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapuallmOHHAs KpUBasl.
Hopma peakumnun npusHaka. KonnuecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYHBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHUBHAas
U3MEHYMBOCTh. Melo3 U TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kiaccudukarius MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOALI TE€HETUKU
YyeJIOBEKa: F'eHCaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETHYECKHU. CoBpemMeHHOE ONIPEJICIICHUE FCHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[1I1P-anamu3a. HacnmencTtBenHbsle 3a00JieBaHUS YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oosne3Hell. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmwuie! 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHNE U €T0 ITUTOTCHETHYECKas
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IIUTOreHETUYEeCKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpenpanuey, « L {luromorndaeckne 0CHOBBI TUTHOPHUIHOTO
CKpemuBanus», «Meino3y, «BzauMmonencTBue amieabHbIX T€HOBY, «[ eHeTnueckue
KapThl PaCTeHHUH, >KUBOTHBIX M 4eJIOBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ TojJoM», «KapuoTumbl yemoBeka M >KMBOTHBIX),
«Bunpsl m3mMeHUnBOCTHY, «MomudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanwme
pesyc-dakropan, «I'eHeTHKa TPyl KpoBH», «MyTallmoHHAsT H3MEHUUBOCTD.

OOGopynoBaHue: MOACTU-ANIUIMKAIIMA «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
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XpOMOCOM», MUKPOCKOIT U MUKpompenapart «/[po3oduna» (Hopma, Myrauuu GopMbl
KpBUIbEB M OKPACKH TeJa), repdapuii «I'opox moceBHOM».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3ydueHue MoauduKallMOHHOW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlabGoparopnas pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKpOTpEenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka W Tpolecc. 3apoxkJAeHUe CENECKIMH U TOMECTHKAIIMS.
VYyenne H. U. BapunoBa o ieHTpax MporCcX0oxKACHHUS © MHOT000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MacCoBbI U UHANBUAYAIbHBII OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. ICKyCcCTBEHHBIN MyTareHes 1 MoJIy4eHHe
HOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounele KyJibTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. O.
NBanoB.

Tabmuet u cxembl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHuity, «OTnanéHaas ruopuausanus», «Padotel akagemuka M. @. MBanoBay,
«Ilomuarmmonaus», «OOBEeKTH OHOTEeXHONOTUN», «KieTouHble KyJIbTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTropHble U MpaKTHYecKHe padoThI:
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Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoroMOHHASE OHOJIOTHS.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYeckue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TAJ€OHTOJOTHYECKOM JIETONUCH, TIEPeXOJaHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTHYHEIE,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpeAeiaEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnyeckas Teopus 3Bosonuu (CTI) u €€ 0OCHOBHBIE MOIOXKEHUS.

MukposBosonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBwkymue cuibl ((paKTophl) SBOJIIOIKMUA BUAOB B IMpUpojae. MyTallMOHHBIH
mpolecc U KOMOWHATHBHASI W3MEHYHMBOCTH. [lOMymnsIiMOHHBIE BOJHBI W Jpeid
reHoB. M30s1ust U MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusmuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yibTaT dBojtonud. [Ipumepst
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMONMH:  (PriieTHYecKas, JIUBEpPreHTHAs,
KOHBEPIreHTHasl, mapasuiesnbHas. HeoOpaTumMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuualIu3upoOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.
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JdemoncTpanum:

[loptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanescknii, K. M.
bap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepuos.

Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabliin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  O0opbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

U3MEHYUBOCTHY», «Apomopdo3bl», «amoamantanum», «OO0mas aereHeparus»,
«/IBmkyme cuibl sBomonuny, «Kapra-cxema wMapuipyta nyrtemectBus U.
Hapsuna», «boprba 3a cymectBoBanue», «IIprucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsH, KOJuIeKiusa «[IpuMepsl 3alMTHBIX MPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOjelnb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyuiekius «DOpMbI COXPAHHOCTU
UCKOIMAEMBIX JKMBOTHBIX MW pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOMY, BlIaXKHble npenaparsl «Pa3Butre HaceKoMoro», «Pa3Burue JArymKkmn»,
MuKpomnpernapart «Jpo3odunay» (Hopma, MyTariui GOpMbI KPHLIIEEB H OKPACKH TEJA).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue mpucrnocoOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apoKIECHUU Ku3HU. HayuyHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIHMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BooMU. HadanbHble 3Tamnbl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MpPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. laneoszoiickas 3pa u €€ mnepuoabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaJCOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.
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XapakTepucTUKa KIMMAaTa M TeOJIOTMYECKUX MporeccoB. OCHOBHBIE ATallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrtema OpPraHM4YecKOro MHpPA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIbI OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butre npencraBieHui o
MPOUCXOXKIACHUM 4YeJOBEeKa. MeTonbl u3ydeHHs aHTpomnoreHeza. CxoacTBa u
pa3nuyus YeI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YETIOBEKA.

JIBxymiue cuibl (pakTopsl) aHTporniorene3a. HacieacTBeHHast UBMEHUHUBOCTD
U eCcTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIN 00pa3 KW3HU, W3TOTOBJICHUE OPYIUM
Tpy/Aa, MBIIUJIEHUE, PEUb.

OCHOBHBIE CTAaJIMM U BETBU SBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepranbCckul, Yenosek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpaJioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMbl: «Bo3nukHoBenue ColiHEUHON cHCTEMBI», «Pa3BuTHE
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YETOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKknue pacei».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThI:

[IpakTuueckast padora Ne 1. «/3yueHue nckonaeMblX OCTATKOB PacTEHUU U
KABOTHBIX B KOJUICKLUASIX.
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OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WIKA KpaeBeIueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKoJorus Kak Hayka. 3aJjau U pasjesbl SKOJOTUH. MeTobl 3KOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHME U aHTPOINOreHHble. JIeHCTBHE HKOIOTrMYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHu3MOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonorunueckue puTMBI.

buotnueckue dhakTopsl. Busbl 0MOTHUECKUX B3aUMOJICHCTBUIM: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepanus, MyTyalu3M,
KOMMEHCAIN3M (KBApTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJIEUCTBHM JUIsI CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH Tnomysisiuu. (OCHOBHBIE —IOKa3aTeld
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. ®. Pynbe, O. ['ekkens.

Tabnmuner 1 cxembl: kapta «[Ipupoansie 30Hb 3eminy», «Cpelbl 0OOUTaHUSA
opranu3moBy», «®Doronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJSAIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

Jlabopatopnas padora Ne 3. «Mopdomorudeckiue 0COOEHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTU NOMYJSLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBsi3U B
OHoLIEHO3E.
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Dkoyioruyeckre cucteMbl (dkocucTembl). lloHsitue 00 »dKocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCUCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK DHEPTHUU B IKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU 3K0ocucTeMBI. [IumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeNM 3KOCHCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKHE NHPAMUJIbI:
MPOAYKIUHU, YHUCIECHHOCTH, Ouomacchl. CBOHCTBa HKOCUCTEM: YCTOWYUBOCTD,
camoperymsiuus, pazputue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBo u ero Qynknuu. OcobeHHOocTH OMOcdepsl Kak
ro0abHOM 3KocucTeMbl. J[MHaMuuyeckoe paBHOBecHE€ U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUYECKHE ITUKIIbI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emin. AHTPOTIOTeHHBIE U3MEHEHUs B Onocdepe.
['mo6aibHbBIE 2KOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHME MPUPOBI U yenoBeduecTBa. CoxpaHeHue Ouopaznooopasus
KaKk OCHOBa ycroilunmBocTH Ouocdepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYypcaMu U MX UCIOJIb30BaHUE. JlocTHKeHUsT OMOJIOTHU U OXpaHa
IPUPOJIBI.

JdeMoHCTpaIUK:

[Toptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmiectBay, «llenmu mnuTtaHus», «IKOJOTHYECKAs MHUPAMUIAN,
«buocdepa u yenosex», «IKocucTeMa MHUPOKOIUCTBEHHOTO Jieca», «DKOCUCTEMA
XBOWMHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIC BO3ICHUCTBUS HA IPUPOAY», « BakHENIIME UCTOYHUKH 3arpA3HECHUS
BO3J/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnias omocheps»,
«®Dakropsl  gerpaganuu  nouB», «llapHukoBbii  3pdext»,  «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3kpaH Ouochepb»,
«Kpyrosoport yriepona B Ouocgepe», «KpyroBopoT azota B IpUpoIe».
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O6opynoBanue: Mojenb-ammuIMkanus «TunudHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooluiecTBa», Kouiekuuu «buouenos», « Bpegurenu BaxkHeHIImMx
CENbCKOXO3IMCTBEHHBIX KYJIbTYP», FepOapuu U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
MIPUHAJIEKAIINE K PA3HBIM SKOJIOTHYECKUM IpyIiaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®@epepauuu, u300pakeHUs OXpaHSAEMbIX BHJIOB pacTEHUH U
KUBOTHBIX.
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IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalolUMHCS MpPOrpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE O0YUYaIOIIMMUCS POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Mpeamera «buonorus» AOCTUTraroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIMUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAJKY, YEJIOBEKY TPYJa U CTAPIIEMY MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIHIO M
TpaJIuIKsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTa «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH ITO3WIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOM JIEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:
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c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s3aHHOCTEH, YBaXKCHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEITEIIBHOCTH MPU CO3JaHUN YUEOHBIX
MPOCKTOB, pEIICHUHM Y4eOHBIX M T[O3HABATEJbHBIX 3aJlad, BBINOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLIMAILHBIM TTOJI0KECHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIBbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TFOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUIHOCTH, MTATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTU Tiepe; PouHoi, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HNPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
JTOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/E;

CITOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OHMOJOTHHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B ITIO3HAHUHM 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIY)XEHHIO M 3ammuTe (OTeuyecTsa,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUSCKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHUBATh CHTYAllMI0 M IMPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSATUA I[EHHOCTEW CEMEHWHOM JKU3HU B COOTBETCTBHM C
TpaauuusiMu Hapo10B Poccuu;
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4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

ITIOHMMAaHUE SMOLMOHATIBHOTO BO3JAEHUCTBUS )KUBOU MIPUPOIBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHUPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArOMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro oopasa )Ku3HH (310pOBOE
UTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATUA W OT/AbIXa, peryispHas (Qusnueckas aKTUBHOCTB), OEpexKHOrO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHUE IIEHHOCTU TMPaBUJI HWHIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW [JESITENIBHOCTH TEXHOJOTMYECKOM U COLUAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3Nu4yHbiM cepaM MpoecCHOHANBLHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn U PeaTH30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11€J1eCO00pa3HOe OTHOLIEHUE K MPUPOE KAaK UCTOUHUKY KHU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYphl: TPHOOPETCHHE OTBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HX BO3MOXKHBIX TOCJIEACTBUN ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapaKTepa SKOJOTMYeCKUX MpoOJieM M MyTeu ux
pelieHus;

CIOCOOHOCTD UCIOIB30BATh IPUOOPETAEMbIE PU U3YUEHUN OMOJIOT U 3HAHUS
M YMEHHMS [OpU pEHIEHUHu MOpoOieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COOIOJIEHHE  MpaBWJ  MOBEACHUA B  IPUPOJE,
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HaIlpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEJl OKPYKAIOLIEH ITIPUPOJHON
cpelie, yMEHHE MPOTrHO3UPOBATh HEOJIArONpPUSATHBIE YKOJIOTHYECKUE MOCIEICTBUSA
MIPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HAJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHS], SKOJIOTUYECKON KYIbTYpHI,
OmbITa NesATEeNbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JEATEIHLHOCTA IKOJIOTMUYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTUM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/ICTaBleHUs 00 OKpYXKAIoIIeM MHUpE Kak O €JIMHCTBE MPHUPOJIbI, YeOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
HCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHMM OWOJIOTMYECKUX 3HAaHUM B IeIix
MOBBIIIEHNS OO0IIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMXCs, (OPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHMMAaHHUE CYIIIHOCTU METOJOB IO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA I aHalIu3a Hu
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHBIE 3AKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB M
MMEIOIMXCS JaHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;
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CIIOCOOHOCTh CaMOCTOATENBHO HCIONb30BaTh OHOJOTMYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHON JESITEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIEN0BATENBCKYIO IESITENBHOCT HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUS y4eOHOro mnpeaMera «bHoorus»
BKJIFOYAIOT: 3HA4YMMBbIC I8 (OPMUPOBAHUS MHUPOBO33PEHUSI OO0YYaOIMIMUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUUu(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SIBJICHHUE, MPOIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs,
uccle0BaHre, HAOII0AeHUE, U3MEPEHUE, DIKCIIEPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
ydyeOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC),
obecnieunBaromue GopMupoBaHrue PYHKIIMOHAIBHONW IPaMOTHOCTH M COIHAITBLHOMN
KOMIIETCHIIUM  OOyYalolUXCs, CIOCOOHOCTh OOYYarIIMXCs  HMCIOJIB30BATh
OCBOCHHBIE MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI U YHUBEPCAIbHBIE
ydeOHbIe eHCTBUS B IO3HABATEIILHOW U COLIMAIBHOM MPaKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpPEIHEr0 OOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMN:

1) 6a30BbIe JJOrHYECKHE JeHCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHMHM 3HAHUNW MPUEMBI JIOTUUYECKOT'O MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAesaTh LENH JESITEIbHOCTH, 3ajaBas MmapaMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

KCTIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS 71 O0BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOJBI;
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CTPOUTH JIOTMUECKHE pACCyXJeHUs] (MHAYKTHUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SABJICHUSAX, OPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSATH CXEMHO-MOJIEIbHBIEC CPEACTBA JJIs IPEICTABIEHUS CYIIECTBEHHBIX
CBS3¢d W OTHOIICHHM B U3y4aeMbIX OMOJOTHUYECKHUX OO0BEKTaX, a TakKkKe
MPOTUBOPEUMI Pa3HOrO poja, BBISIBICHHBIX B Pa3IUYHBIX HH()OPMAIIMOHHBIX
HMCTOYHUKAX;

pa3palatrbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YUETOM aHalld3a HMEIOIIUXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B J€ATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISAM, OIIEHUBATh PUCKHU MOCIIEACTBUH AEATEIbHOCTH;

KOOPJAMHHUPOBATH U BBITIOJHATH pabOTy B YCIOBUSIX PEaTbHOT0, BUPTYaTbLHOTO
¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUSI;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHUA:

BJIAJICTh HaBbIKAMH YYEOHO-HUCCIIEIOBATEILCKON M TTPOCKTHOM JIESITEIIHBHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUIbl JEATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHMsI, €ro HHTEpHpeTaluH, MNPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3/IaHUN YU€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILICHHS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU NOHATUAMHU U METOAAMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJayd B 0Opa30BaTEIbHOU
NEATEIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

BBISIBIIATH MPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI IS TOKa3aTEIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MaApaMETPbl U KPUTEPUH PEILICHHUS;

aHAJIM3MPOBATh IOJYYEHHbIE B XOAE pEUIeHUsA 3a/auyd pPe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYaIIHsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIAITh LIEJICHANPABICHHBIN MOUCK MEPEeHOCa CPEACTB U CHOCOOOB
NENUCTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTh
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;
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BBIIBUTATh HOBBIC HWJCH, MpEIaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHUS, KPUTUIESCKH OIICHUBATH
e€ IOCTOBEPHOCTH M HETIPOTUBOPEUYUBOCTb;

GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METOJbI MPHU TOUCKE U
otbope Ouonornueckoi uHGOpPMAIMU, HEOOXOUMOM JJIsi BHITIOJIHEHUSI YYEOHBIX
3azay;

npuoOpeTaTh OMBIT HCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYpPy aKTUBHOTO HICTIONIH30BAHUS PA3IIMIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIBHYI  (GOpMYy  MPEICTaBICHHUS
ononormueckoit nHGopmauu (CXemsl, rpaduK, TUarpaMMBbI, TAOTHUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil uMHPOpMalNUEN: TPUMEHSATh XUMHUUYECKHe, (unyeckue W
MaTEeMaTUYECKUE 3HAKH M CUMBOJIBI, (OpMYIbl, aOOpeBHaTypy, HOMEHKJIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJIMYECKHE  CPEACTBA
HATJISTHOCTH;

BJQJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JMaora Wi JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHHS, TOHUMATh 3HAYEHUE
COIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CIIOCOOaMH OOIIEHUS W B3aWMOJCHCTBUS, MOHUMATh
HAMEPEHUs IPYTUX JIIOJIEH, MPOABIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY
1 B KOppEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,
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Pa3BEPHYTO U JIOTMUYHO U3JIaraTb CBOIO TOUKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITEIbHOCTD:

MOHUMAaTh U KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUAYaJIbHOU
paboThI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH YU4eOHOM 3a/1auu;

BLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)KJ0TO WieHa KOJUICKTHBA;

NpUHUMATh IIEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOMU paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia M KAXJI0T0 Y4aCTHHUKA KOMaH/ bl B OOIIHIN
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMM HOBHU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATErMUYECKOE TIOBEACHHE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSAX M MOCTYIKaxX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOIeMBbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTeIbHOMN
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUSI TPOOIEMBI C YUETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOI0 MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO UM TMPOSBICHUIO IIUPOKON SpYyAUIIMUA B
pa3HbIX OOJIaCTSIX 3HAHUM, MOCTOSHHO IMOBBINIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBII YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTh KOPPEKTHUBBI B JCSITCIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BIAJICTh  HAaBbIKAMHM  TIO3HABATECAbHOW  pe(ICKCHU  KaK  OCO3HAHMS
COBEpIIIACMBIX JEHCTBHMA M MBICIUTCIBHBIX MPOIECCOB, HMX PpPE3yIbTaTOB U
OCHOBaAHHM, HCIIONIb30BaTh MPUEMBI pPe(IEKCHH JJIS OILCHKH CUTYallud, BbIOOpa
BEPHOI'O PEIICHUS;

yMETh OIICHMBATh PHCKH M CBOCBPEMEHHO TNPUHUMATh PEHICHUS M0 HX
CHIDKEHHIO;

NpUHAMATh MOTHBBI W apryMEHTBI JPYrUX MpPH aHAIW3e pPe3yJbTaTOB
JCSITEIbHOCTH;

3) npuHsATHE Ce0s M IPYTrHUX:

OPUHUAMATH CeOsl, MOHMMast CBOM HEIOCTATKH U JOCTOMHCTBA,;

OpUHAMATh MOTHBBI W apryMEHTBI JPYTrUX MPH aHAIW3e pPe3yJbTaTOB
JCSATEIbHOCTH,

NpU3HABATH CBOE MPABO M MPABO JPYTHX HA OMIHOKH;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C TIO3UIIMH JPYrOro 4eI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnble pe3ynbTathl ocBoeHHsl mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOUAIOT crienuduieckue i yaeOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI NEHCTBUN MO OCBOCHWIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYyaIMsX, a TaKKe B pPEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeaMeTHbie
PE3YNBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» ¢ 10
Klacce TOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCHUHCKUX WU
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
KU3Hb, KJIIETKA, OpraHu3M, MeTa00JIM3M (0OMEH BELIECTB U MPEBPAIIEHHUE YHEPTUH ),
roMeoctas (CaMOperyJsiius), YpPOBHEBas OpTaHHW3aIUs JKUBBIX  CHUCTEM,
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CaMOBOCIPOM3BEICHHUE (PENPOAYKIHUS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE u3JaraTb OHOJOTUYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOrMa MOJEKYJIsIpHOH Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuit H. M. BaBunosa), onpenensiTe rpaHuIlbl UX
MPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

yMEHHE BIaJeTh METOAAaMHU HayYHOI'O NO3HAHUS B OMOJOTUU: HabJI0/IeHHE U
OMMCAHKME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BbIJIBUYKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCIEeNYEMbIMH BEIMYUHAMH, OOBSICHEHUE TIOJYUYEHHBIX pPE3YIbTaTOB,
UCIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOIbI
Ha OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIecCOB: OOMEHa BEUIECTB W MPEBpAIllCHUs] SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAJIbHOIO PpAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB WM SBJIEHUM, JJIsI MPUHATUS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecrieueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0ACH, COOMI0OIEHNS HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUH TUIS palMOHATIBLHOTO
IPUPOIOTIOJIH30BAHMS;

YMEHHE peliaTh JSJEMEHTapHblE TIE€HETHYECKUE 3aJaud Ha MOHO- U
IUTHOPUHOE CKpPELIMBAaHUE, CIEIIEHHOE HAaclIeJOBaHUE, COCTABJIATH CXEMBI
MOHOTHMOPHIHOTO CKpEIMBAaHUA JJIs MpEJCKa3aHusl HacleOBaHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIONHATh J1a0OpAaTOpHBbIE W MpaKTUYECKue paboThl, COOII0IAThH
nmpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHMBATb M HWHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOrMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 TICEBIOHAyYHbIE 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpE/ICTBA MAacCOBOW MH(pOpPMAINH, HAYUYHO-TIOMYJISPHBIE
MaTepualibl), 3TUYECKHUE aCIEKTbl COBPEMEHHBIX HCCIIEIOBaHUN B OHOJIOTHH,
MEIULUHE, OMOTEXHOJIOTUH;
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yMEHUE CO37]aBaTh COOCTBEHHBbIC MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ast Ouosornyeckyro UHGOPMALUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUU.

[IpeameTrHble pe3ynbTaThl OCBOeHUsI yueOHoro mpeameta «buonorus» ¢ 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU YeJIOBEKa /IS PEIICHUs] )KU3HECHHBIX 33J1a4;

yYMEHHUE PaCKpPbIBATh COJICPKaHNE OMOJOTUUECKUX TEPMUHOB U TIOHSTUN: BU]I,
MOMYJIANMS, TEeHO(MOH, DSBOJIOIUS, IBHXKYIIHE CUIbI ((aKTOpbl) SBOJIOINH,
PUCTIOCOOJIGHHOCTh OPraHU3MOB, BHUA000pa3oBaHUE, SKOJOTHYECKUE (HaKTOPHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, I1IENU IHUTAHUS,
AKOJIOTUYECKasl MupaMuaa, OMoreoreHo3, ouocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAS Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUsS DBOJIIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apogasimeBoro cxoncrtea K. M. bapa, depenoBanusi riaBHBIX HalpaBICHUN U
nyteit oo A. H. CeseprioBa, yuenuss o 6uochepe B. 1. Bepnauckoro),
ONPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOIIOJECHUE U
OMMCAHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIIBU)KEHNE THITOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCIENYEMbIMH BEIMYUHAMH, OOBSICHEHHE TIOMYyUYEHHBIX pPE3YIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB, YMEHUE J€JaTh BBIBOJbI
HA OCHOBAHUH IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYIIECTBEHHBIE TPH3HAKU CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALNHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTreOIeHO30B U DKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOJICHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJOTHYECKMX (PAKTOPOB HA OPTaHU3MBI, TIEPEHOCA
BEIIECTB M MOTOKAa JHEPTHMM B DKOCUCTEMAaX, AHTPONOTCHHBIX H3MEHEHHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEMIECTB U OHWOTCOXMMHYECCKUX
IIUKIIOB B Omocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUUYECKUX PEIICHUN B MOBCEJHEBHOU
KU3HU C 1eJbl0 oOecrieueHus: Oe30MacHOCTH CBOEro 3J0pOBbSi U 3J0POBbs
OKPY’KaIOUIUX JI0JIeH, COOTIOJICHHSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
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OPUPOTHON Cpele, MOHUMaHHE HEOOXOAWMOCTH HCHOIB30BAaHUSA JOCTHKCHHIA
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BaAHNUS;

yYMEHHE peliaTh dJIEeMEHTapHbIe OMOJOTHYECKHE 3a/ladM, COCTaBISTh CXEMBI
MepeHoca BeIIeCTB U DHEPTUU B SKOCUCTeMax (e MUTaHus);

YMEHHE BBINOJNHATH JA0OpPATOPHbIE U NpPaKTUYECKUE pabdoThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PY0BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJIEP)KaHWs, BKIIOUAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINK, HAYUIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpuWBaTh  TJIOOAIBHBIE  DKOJOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO037aBaTh COOCTBCHHBIC ITMCHMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMONOrNYecKyr0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpousbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6moreka [IOK
1 b 2 :
HONIOTHA Kak Hayxa 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 httos://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 httos://m. eds00.ru/7f41c292
bu6mmoreka [IOK
4 X 6 0 1
HSHEACHTCIRHOCTD IGIETIEH https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE ¥ MHAUBUIYAIbHOE Pa3BUTHE bubnuoreka [JOK
5 5 1 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M N3MEHUYMBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
Cenekuus opranu3mMoB. OCHOBBI bubnunoreka [JOK
7 3 0 0
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmmoreka [JOK
8 P 1 0 0
S3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 DBONIOIMOHHAA OUOIOTHS 9 0 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [IOK
2 9 1 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHH3MEL i OKpYIKAIOLLas cpela ° 0 1 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CUCTEMBI 9 1 0 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2 1 0
S3CPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 95
[TPOTPAMME '
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10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobuvie | Hparrieckie U3ydeHus o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
bu6moreka [IOK
1 buonorus B cuctemMe HayK 1 0 0 https://m.edso0.ru/863e6122
06.09.2024 https://m.edsoo.ru/863e632a
bu6mmoreka [IOK
2 CTapToBas KOHTPOALHAs paboTa L 1 0 13.09.2024 | https://m.edso0.ru/863e6122
MeTo bl TO3HAHUS KUBOU
npuposl. [IpakTudeckas pabora
3 Neol [IpumeHeHne MeTo10B 1 0 05 bubnuoreka [JOK
no3HaHus. buonoruyeckue 20.09.2024 | https://m.edso0.ru/863e6564
CHUCTEMBI, TIPOIIECCHI M X
H3y4YeHHUe
4 XUMHYECKUN COCTaB KICTKH. 1 0 0 bubnuoreka [JOK
Bona u muHepanbsHbIE CONA 27.09.2024 | https://m.edsoo.ru/863e674e
bubmuoreka [JOK
> bemat. Cocras 1 crpoetue benko L 0 0 04.10.2024 | https:// m.edsocl)l. ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
5 Katanuzaropsl. JlaboparopHas 1 0 05 bubnuoreka [IOK
padota Ne 1 «M3yuenue 11.10.2024 | https://m.edsoo.ru/863e6b72

KaTaJIUTUYECKON aKTUBHOCTH



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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(dbepMeHTOB (Ha MpUMepe aMHIIa3kI
WM KaTaiasbl)»

bubmmoreka [{OK
! YreBozEL. Jimry 0 0 18.10.2024 | https://m.eds00.ru/863e6870
bubmmoreka [{OK
8 Hywientossle kucioTs!. AT® 0 0 25.10.2024 | https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bI U3y4EHHUS 0 0 bubnuorexa [JOK
kietku. Kinetounas teopust 08.11.2024 | https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHast >KkuBast 1 0
cucremMa 15.11.2024
CrpoeHnne s3yKapruOoTHYECKOM
kietku. JlaboparopHas padota Ne
2 «M3yueHune cTpoeHUs KIETOK bubnuoreka [IOK
11 PacTEeHHMIA, )KUBOTHBIX, TPHOOB U 0 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2024
OakTepuil 101 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHHE)
bubmuoreka [JOK
12 OOMeH BEIECTB KT METAG0MH3M 0 0 29.11.2024 | https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 dotociires. Xemocurres 0 0 06.12.2024 | https://m.edsoo.ru/863e7c98
N bubmuoreka [JOK
14 JHepreTHieckui 0omen 0 0 13.12.2024 | https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KIETKH.
15 Jlenenue kiaeTku. MuTos. 0 1 bubmorexa HOK
20.12.2024 | https://m.edso00.ru/863e7dc4

JlaGopatopHnas pabota Ne 3



https://m.edsoo.ru/863e6870
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
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«Habmoneaue MuTO3a B KJIETKaX
KOHYHKA KOpEIIIKa JIyKa Ha
FOTOBBIX MUKpOIIpEnaparax»

Bbuocuures Oenka. Peaknusa

bubmmoreka [{OK

16 MaTPUYHOTO CHHTE3a 0 27.12.2024 | https://m.edsoo.ru/863e796e
bubmmoreka [{OK
17 Tpancnauis — Ouockires e 0 10.01.2025 | https://m.edsoo.ru/863e796e
18 Heknerounsie Gpopmbl :kxU3HH — 0 bubnuoreka [IOK
BHUPYCHI 17.01.2025 | https://m.edso0.ru/863e7540
bu6moreka [IOK
DopMBbI pa3MHOKEHUS
19 S 0 94.01.2025 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos 0 31.01.2025 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmnonoTBopenue. JlaboparopHas 0 bubnuoreka [JOK
pabota Ne 4 «3yuenue cTpoeHUs 07.02.2025 | https://m.edso0.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
29 NunuBunyansHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHU3MOB 14.02.2025 | https://m.edsoo.ru/863e8436
I'enernka — Hayka o
23 HaCHe,[[CTBeHHOZlI“(I/I u 0 bubmiorexa LOK
21.02.2025 | https://m.edso0.ru/863e86f2

N3MCHYHUBOCTH



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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3aKOHOMEPHOCTH HACTIEAOBAHUS

bubnuorexa [JOK
24 upusnaxos. MororuGpuatioe 0 0 28.02.2025 https://m.edsocI)_.[ru/863e8878
CKpCIIUBAHHE
WTUOPUIHOE CKpEIINBaHNE.
25 élaKOH ie:aBHcmforlg 0 0 brbmmorexa [OK
14.03.2025 | https://m.edsoo.ru/863e89a4
HACJICIOBAaHUS MPU3HAKOB
CuermieHHOe HacIe10BaHNe
npusHakoB. JlabopaTtopHas pabora
No 5 «M3yuenue pe3yapTaToB
26 MOHOFI/I6§HHOF(1)3 u g 0 0.5 bubmorexa LOK
21.03.2025 | https://m.edsoo.ru/863e8c60
JTUTHOPHUTHOTO CKPEITUBAHUS Y
JpOo30¢ Il HA TOTOBBIX
MHKpOIIpenapaTax»

97 I'enetnka nona. HacaemoBanue 0 0 bubmuorexa [JOK
MIPU3HAKOB, CIETUICHHBIX C MOJIOM 04.04.2025 | https://m.edsoo.ru/863e8c60
N3MeHYnBOCTbD.

Henacnencrsennas
M3MEHYUBOCTh. JlabopaTtopHas

08 pabota Ne 6. zyuenue 0 05 bubnuoreka [IOK
MO TU(DUKAITUOHHO M 11.04.2025 | https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapHUAIIMOHHOTO psla U
BAPUALIMOHHON KPUBON»

HacnenctBeHHas ”3MEHYHBOCTb.

29 JIaGopatopHas pabota Ne 7. 0 05 bubnuoreka [IOK

«AHaIM3 MyTalil y qpo30Quiisl 18.04.2025 | https://m.edsoo.ru/863e8efe

Ha I'OTOBBIX MUKpPOIIpCIIapaTax»



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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bu6mmoreka [{OK
30 r 1 0
cHeTHia feroperd 25.04.2025 | https://m.edsoo.ru/863e8d78
31 IT 1 1
POMEXKYTOYHAS aTTeCTAIUs 02.05.2025
bubmmoreka [{OK
32 C 1 0
CAICKII Kax Hayka # Iponece 08.05.2025 | https://m.edsoo.ru/863e9214
33 MeTo bl M TOCTHXKEHUS CEeTIeKITUT 1 0 bu6mmoreka [{OK
pacTeHuil U )KMBOTHBIX 16.05.2025 | https://m.edso0.ru/863e9214
34 buoTexHosorus kak oTpacib 1 0 bubmuorexa [JOK
MIPOU3BOJICTBA 23.05.2025 | https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME
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11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypcsl
DBOJIIO €TO/Ibl €€ U3yUCHHUSI.
U P pea 03.09.2024 | https://m.edsoo.ru/863ea20e
00 DBOJIIOLIUU
bu6moreka [IOK
2 B i 1 1
XORHOR KORTpoIH 0 10.09.2024 | https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1 0 0
AKPOSBOTIOMIA 17.09.2024 | https://m.edsoo.ru/863e9cle
[omynsius kak seMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOIIHH.
4 HI;60 IallTo HI;S[ abora ;0 1 1 0 0.5 bubmorexa HOK
PATOpHAA P ) ' 24.09.2024 | https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTrHIECKOMY KPUTEPUIOH»
5 JIBuoKymiue cuibl (3IeMEeHTapHbIe 1 0 0 bubnnoreka [JOK
(haKTOpBI) FBOJIOLHH 01.10.2024 | https://m.edsoo.ru/863e9da4
5 EctectBennslit 0T60p 1 ero 1 0 0 bubnnoreka [JOK
hopmbl 08.10.2024 | https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOIIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 Y BUJI000pazoBaHue 1 0 0.5 bubmorexa HOK
H000P ' ' 15.10.2024 | https://m.edsoo.ru/863e9fde
JIaGopatopHas pabota Ne 2
«Ornurcanue IpUcrocoOIeHHOCTH



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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OpraHu3Ma 1 €€ OTHOCUTEILHOTO
Xapakrepa»

Hanpasnenus u nyru

bubmmoreka [{OK

8 MaKpOIBOJIIOIIUH 0 0 22.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONNT 0 0 05.11.2024
10 Wcropus xu3Hu Ha 3emie u 0 0
METO/IBI €€ N3yICHUS 12.11.2024
11 ['unoTe3sl MPOUCX0XKACHUS JKU3HU 0 0 bu6moreka [IOK
Ha 3emute 19.11.2024 | https://m.edsoo.ru/863ea5a6
12 PasButne xxu3nu Ha 3eMiie o 0 0 bubmuorexa [JOK
Ipam U epuoiaM 26.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI BOJTIOIUU
PacCTUTENIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora Ne 1 0 05 bubnuoreka [JOK
«M3ydyeHne HCKOTIaeMbIX OCTaTKOB 03.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUIEKITHSIX
14 CoBpemMeHHas cuctema 0 0 bubnnoreka [JOK
OPraHu4ecKoro Mupa 10.12.2024 | https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEJIOBEKA 0 0 bubmuoreka [JOK
(arTpomoreHes) 17.12.2024 | https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsbl) 0 0 bubmuoreka [JOK
aHTPOIIOTeHE3a 24.12.2024 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJ1H 3BOJIIOLIMHI 0 0
YyeJloBeKa 14.01.2025



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
https://m.edsoo.ru/863ead44
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UYenoBeueckue pacsl U IPUPOIHbIE

bu6mmoreka [{OK

18 aJlanTanuy 4eJoBeKa 0 0 21.01.2025 | https://m.edsoo.ru/863eaea?
O06o06mIeHue Mo Teme
19 «Bo3HUKHOBEHHE U pa3BUTHE 1 0 98.01.2025
YKU3HU Ha 3eMIie»
20 DKOJIOTHUs KaK HayKa 0 0 04.02.2025
21 Cpenpl 00uTaHUS U HKOJIOTHIECKUE 0 0 bu6moreka [IOK
(hakTopbl 11.02.2025 | https://m.edsoo.ru/863eafec
AOGuoTtnyeckue (HhakTopsl.
JlabopaTtopnas pabota Ne 3.
«Mopdonornueckue 0COOCHHOCTH
22 pacTeHui U3 pa3HbIX MECT 0 0.5 Bubnmorexa [JOK
18.02.2025 | https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTtopnas pabora
No 4. «Bnusinuve cBeta Ha poOCT U
pPa3BUTHE YEPEHKOB KOJICYCay
bu6mmoreka [JOK
23 brotiteckie (axToph 0 0 25.02.2025 | https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKH
nonymsiiuu. [Ipaktuyeckas pabora
24 Ne 2 «HoL[Squ IUIOTHOCTH 0 0.5 04.03.2025
MOMYJISIIIUI pa3HBIX BUOB
pacTeHum»
o5 CooOriecTBa OpraHu3MoB — 0 0 bubnuoreka [JOK
OUOIIEHO3 11.03.2025 | https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI 0 0 bubmuoreka [JOK
(3KOCHCTEMBI) 18.03.2025 | https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
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
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OCHOBHBIE TOKA3aTEHN

97 9KOCUCTEMBI. DKOJIOTHUECKUE 1 0 0 bubnuorexa [JOK
nupamMu/ibl. CBONCTBA SKOCHUCTEM. 01.04.2025 | https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [TpupoHBIE SKOCHUCTEMBI 1 0 0 08.04.2025

29 AHTPOTIOTEHHBIE YKOCHUCTEMBI 1 0 0 15.04.2025

30 buocdepa — rnobanpHas 1 0 0 bubnuoreka [IOK
IKOCHCTEMA 3eMITH 22.04.2025 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 0 bubnuoreka [IOK
orocdepsl 29.04.2025 | https://m.edsoo.ru/863ebd16

32 [IpomexxyTouHas aTTecTarus 1 1 0 06.05.2025

33 CocyiiecTBOBaHUE TTPUPOJIBI U 1 0 0 bubnuoreka [JOK
YeJI0BeYeCTBa 13.05.2025 | https://m.edsoo.ru/863ebale

34 [ToBTOpenue Temul «CoobiiecTBa u 1 0 0
9KOJIOTUYECKHE CHCTEMbD» 20.05.2025

OBIIEE KOJIMYECTBO YACOB I1O0 34 3 95

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJI1 YUEHUKA
[Taceunux B.B., Kamenckuit A.A., PyonioB A.M. u apyrue; noj peaakiuen
[Taceunuka B.B.

buonorus. 10, 11 knacc/ AknuonepHoe o011ecTBo «3marensecTBo
«IIpocBemienue»

METOJMYECKUE MATEPUAJIbBI JIUIA YUUTEJIA
KonTposnbHo-u3MeputTenbubie Mmatepuainsl. buonorus. 10-11 kmacc
Boponuna I'.A., Usanosa T.B., Kanunosa I'.C. buonorus. [1nanupyemsie
pEe3yIbTaTHI.

Cucrema 3amanuii 10- 11 knacesl M.: «IIpocBenienue»

YenoBek u oKpyskaroias cpefa YueOHuk nist audGepeHnpoBaHHOTO 00 yIeHHS
JIL

AmnacracoBa u ap. M IIpocsemienue

Axumymikud W.W. 3anumarensnas ouonorus. — M.: [IpocBenienue
[ToaroroBka k onumnuaaam o ouosioruu T. A. JloBkoBa M Aiipuc-npec

JlabGoparopuslii npakTukym buonorus M PecniybinkaHCKuii MyIbTUMEIUALICHTP
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[MN®POBBIE ObPA3OBATEJIbHBIE PECYPCBI U PECYPChI CETHU
NMHTEPHET

[TpumepHBIe paboure mporpaMMBbI IO MPEAMETaM 00s3aTeIbHON YacTH y4eOHOTO
TUIaHa

JOCTYIIHBI TeIaroraM mocpecTBOM nmopraia EquHoro conepkanus o0Iiero
obpasoBanus- https://edsoo.ru/Primernie_rabochie_progra.htm

Poccwuiickas s5ekTpoHHas mkoJia

- https://resh.edu.ru

Enunas xonnekius nudpoBbiX 00pa3oBaTEIbHBIX PECYPCOB -
http://schoolcollection.edu.ru/catalog/rubr/? subject%5B0%5D=31
MeTtoauueckue Buaeoypoku - https://edsoo.ru/Metodicheskie_videouroki.htm

https://www.uchportal.ru/load/75

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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