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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTHMH TEOPETUYECKYIO OCHOBY JJisi
ONpeJeNeHusl MOAXOA0B K (OPMUPOBAHUIO COJAEpPKAHUS YUYEOHOro MpeameTa
«buonorus» cocraBwin: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuguke 6Mosoruy, €€ 3HaUeHUH B TO3HAHUU >KMBOM MPUPOABI U 00ECTICUEHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKoro odimectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Jaér mnpeacTaBieHUE O Lensux, 00 oomen
CTpaTeruud OOy4YeHUusl, BOCIHUTAHMS W PA3BUTUA OOYUYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buosorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue [0 pasjeiraMm U Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMaTtepuasna ¢ y4éTom
MEXMNPEIMETHbIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yJaroImnXCs.

B nporpamme mo OuWONOrMM TakKe Y4YUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHOMN
JEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
O6roI0ornYecKoro o0pa3oBaHusl.

B mporpamme o 6uonoruu (10—11 kmacchl, 6a30BbI ypOBEHB) peaan3oBaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OHOJIOruu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
o0Opa3e XKU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NpUPOIAHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOIICOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHUHA O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX IPOILECCOB B MPOrpaMMe MO OMOJOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JJIA PEIICHUs] MPUKIAJHBIX 3a/1a4, B
TOM 4YHCIIE: NMPOPWIAKTUKH HACJIECJCTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEIHUKO-
TFE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKH
LIEJIECOO0Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH MNPUPOIHON cpele, aHanus3a
BIIUSIHUSL XO3SIMCTBEHHOM JNESITEIBHOCTH YEJOBEKAa HA COCTOSHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
yuebHoro npeamera «buonorus» MpoauKTOBAHO HEOOXOAMMOCTBIO OOECHEUeHUs
YCIIOBHM ISl PELIEHUS] OJHOW M3 aKTyaJbHBIX 33J1ay IIKOJIbHOIO OMOJIOIrMYECKOro
oOpa3oBaHusl, KOTOpas TmpeAmnojiaraet (QOpPMHUPOBAHHE Y  OOYYaAIOIIMXCS
CIIOCOOHOCTH aJlaliTUPOBAThC K HM3MEHEHMSIM JUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpenHero obOmiero oOpa3oBaHHs 3aHMMAaeT BAXKHOE
Mecto. Ona obOecnieuynBaeT (OPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEACTABICHUM O
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HAay4YHOU KapTHUHE MHpa, pacIiupseT U 000OIIaeT 3HaHUS O XKUBOM mpupoje, eé
OTJIMYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIIOLUHU, CO3JAET
YCIOBUSL  JAJNS: TIO3HAHWST  3aKOHOB  JKMBOW  MPHUPOABI,  (OPMUPOBAHUS
(YyHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3omacHoro ooOpasa
KU3HU, SKOJIOTMYECKOTO MBIIIJICHHSI, [EHHOCTHOTO OTHOIICHUS K YKHBOW MPUPOE
U YeJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUS UMEET TAKXKe JUIsl peUIeHUs] BOCIIMTATEIbHBIX
M pa3BUBAIOUIMX 3aJad CpeAHero ooOmero o0pa3oBaHUs, COLMATU3ALMH
oOyuaromuxcs. M3ydyenne 6uonoruu obOecrneynBaeT ycioBHs sl (OpMUPOBAHUS
MHTEJUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX H HH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAallMi OWOJIOTMYECKUX 3HAHUHU C
NPECTABICHUSIMHU U3 IPYTUX yU4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeJHA3HAUYCHUU Y4eOHOTOo MpeaMeTa
«buonorus» cocTaBWIM OCHOBY /Jisi ONpEAeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEP)KaHUs, MPEACTABICHHOIO B MPOrpaMme I0
ouosoruu.

Ot60p conepkanust yueOHoro mnpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOrO MOJXOJa, B COOTBETCTBUHU C
KOTOPBIM OO0ydYaromwuecss JODKHBI OCBOWTH 3HAHUS M yMEHHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyJIbTYphI, ONPECISAIONINE aJeKBAaTHOE IIOBEICHUE
YeJioBeKa B OKpYXalolled MpUpOAHON cpejie, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HA U TPAKTHYECKOU naesTenbHOCTH. Ocoboe MecTo B 3TOM cuUcTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMs, KOTOPbIE CIIYy>KaT OCHOBOM M1 (hOPMHUPOBAHUS
NpPEJCTaBIEHU O COBPEMEHHOM eCTeCTBEHHO-HAy4YHOW KapTHHE Mupa U
[IEHHOCTHBIX ~ OpPUEHTAlUAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3AIHMH
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHe COACpKaHUs y4yeOHOTO MaTepuaja B MpOorpamMme I10
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOI OpraHu3aiiuu u
HBOJIIOIMH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOTO npeameta «buomorus»
BbIJIEJICHBI CIIEAYIOLINE COJepKaTeNbHble TuHUM: «buonorus kak Hayka. MeToasl
Hay4yHOro mno3HaHMs», «KieTka kak Ouonoruyeckas cucreMay», «OpraHums3M Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIOLUS )KUBOU MIPUPOIBIY, « DIKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBNIaZICHHE  OOy4alolMMHCA  3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHE YMEHH
UCIIONb30BaTh ATU 3HAHMS NJS TPAMOTHBIX JCHCTBHI B OTHOLIEHUH OOBEKTOB
’KUBOW IPHUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTimkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 6a30BOM
YPOBHE 00€CTIeUnBAETCS PEIICHUEM CIEAYIOIUX 3a0a4:

OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI 3HAHMM O OMOJOTMYECKUX TEOpHUSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiax, CIyKaluX OCHOBON
g (HOpMHUPOBAHUS TPEICTABICHUM O €CTeCTBEHHO-HAYYHON KapTWHE MHUpa, O
METOJaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOT000pa3uu U 0OCOOCHHOCTSIX KHUBBIX
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CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluH, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICJOBAHUSIX B OMOJIOTHH;

(GopMHpoBaHUE y OOY4YaIOIIMUXCS IMO3HABATENbHBIX, UHTEIJIEKTYalIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCe aHalIu3a JAHHBIX O IYTSAX pPa3BUTUSA B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJAEH M TMOAXOJOB K M3YyUYCHHIO JKUBBIX CHUCTEM
Pa3HOI0 YpOBHS OpraHu3alluy;

CTaHOBJIEHHE Yy oOOydyarouuxcss oOmedl KynbTypbl, (QYHKIMOHAIBHOU
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa >KHBOW TMPUPOJALI HA OCHOBAaHWUM 3HAHWUH W OIBITA, TOJYYEHHBIX MPHU
U3y4YeHUU OMOJIOTHUY;

dopMupoBaHue y OOydYalOIUXCS YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTHI U arpOoOUOTEXHOIOTHIA;

BOCIIUTaHHE YOEKJIEHHOCTU B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM >KUBOMU
PUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEM, COOMIOACHUS AITUYECKUX
HOPM TIPU MPOBEJICHUH OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTH OWMOJOTMYECKUX 3HAHWUU JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOH KYIbTYpHI, Uil (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NPUMCHEHUE MPUOOPETEHHBIX 3HAHWUH W YMEHHH B TIOBCEIHECBHOM >KM3HU
JUTSL OLEHKH TIOCJIEACTBHIM CBOEW JEATENbHOCTU MO OTHOILICHUIO K OKpPY Karolen
cperne, COOCTBEHHOMY  3JI0pOBbIO, OOOCHOBaHHWE U  COOJIOJEHHE  Mep
mpouIaKTUKHU 3a00I€BaHHH.

B cucreme cpennero oOmiero oOpazoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SABISETCS 00S3aT€NbHBIM Y4YEOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jns  w3ydenus Owojormnm Ha 0a30BOM ypOBHE CpeaHEro O0OIIero
obOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 wac B Henenmo), B 11
kiacce — 34 gaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKON, ICTETUKOW U MPaBOM.
Ponb Ouonoruun B (HOpPMHPOBAHUM COBPEMEHHOM HayyHOW KapTUHBI MHpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metonpl MO3HaHWS JKUBOW TOpUpOABl  (HAOIMIOJEHUE, OSKCIEPHUMEHT,
ONMMCAaHME, U3MEpeHue, KiacCupUKalKs, MOJCIUPOBAHUE, CTAaTUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

IMoptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbsuos, [Ix. Yorcon wu
@. Kpuk.

Tabauiel v cxembl: «MeTObl TO3HAHUS JKUBOU MTPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabdora Ne 1. «Ucnonb3oBaHue pa3IUYHBIX METOJOB MpHU
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPTaHU3AIUSA.

XKusble cuctembl (OMOCHUCTEMBI) Kak TMpeaMeT HU3Y4YEHHUS OUOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTaHUUYECKON PUPOBI.

CaoiictBa OuocucteM U HX pazHooOpaszue. YPOBHM OpraHu3aluu
ouocucTeM:  MOJEKYJISPHBbIM,  KIETOYHBIA,  TKAHEBBIM,  OpPraHU3MEHHBIH,
MOMYJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTCOIEHOTUIECKHUI), OMOChepHBIi.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE TTPU3HAKU KU3HU», «YPOBHU OpraHU3alud
KUBOU MPUPOIBI».

O6opynoBanue: moaenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHYECKU COCTaB KJIETKH. XUMHYECKHE SJIEMEHTBI: MAKpPOA3JEMEHTHI,
MHUKpPO3JIeMEHThl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKUMM BOJbl W MHUHEpaJbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
He3zamenumbie 1 3aMEHUMBIE AMUHOKHUCJIOTH. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NE€pBUYHASA, BTOpUYHAS, TpPETUYHAsT U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.

depMeHTl — Owonormyeckue Kkatamu3atopbl. CTpoeHue (depmeHrTa:
aKTUBHBIN 1LEHTp, cyOcTpaTHas cneunudpuyHoctb. KodepmenTtsl. BurtamuHel.
OTnnunst (epMEHTOB OT HEOPTAaHUYECKUX KaTaInu3aTOPOB.
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VYrneBoabl: MoHOcaxapuabl (TJIOKO3a, pudbo3a ©  Je30KCHpud03a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxmani, TJIUKOIeH,
LesuIoI03a). buonornueckue GyHKIHMH YIIIEBOJIOB.

Jlununel:  Tpurnuuepuasl, ¢ochomunuasl, crepounsl. ['mapoduIbHO-
ruapodoOHble  cBoilcTBa. buonormyeckue ¢yHkuun JaunuaoB. CpaBHEHUE
yTJIE€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

HyxnennoBele xucmotel: JIHK wu PHK. Hyxneoruasl — MoHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢pynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorus — wHayka o kieTke. Kiierounas Teopuss — mpumep
B3aUMOJICHUCTBUSL HAe U (AKTOB B HAy4YHOM IIO3HAHUU. METOABl H3Y4YEHUS
KJICTKH.

Knerka kak wnenoctHas »uBas cucrema. OOmmMe NpPHU3HAKU KIIETOK:
3aMKHyTas HapyxHas MmemOpaHa, moiekynbl JIHK kak reHeruueckuil ammapar,
cuUcTemMa CUHTe3a Oelka.

Tunel KJIETOK: SyKapuoTHUeCcKas U mpokapuotruudeckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
DyKapuOTHYECKOW KJIeTKH. OCHOBHBIE OTJIUYHUS PACTUTEIHHOM, >XUBOTHOU U
IrpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TJTUKOKAIMKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TulacTua. Bunel mmactun. HememOpanHble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTpP, LEHTPUOJU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynstopHbiii 1IeHTp KieTku. CTpoeHue siapa: suepHas 000J04Ka,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[loprpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[uarpammel: «Pacnpenenenue XUMHYECKHX  JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuiel u cxemsbl: «Ilepuogudeckass Tabnuia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHHne MOJICKYIBI BOJIBI», «brnocuHTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue moaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKW», «CTPOCHUE KUBOTHOM KIIETKW,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpOoeHHE MPOKAPUOTHYECKON KIIETKUY,
«CTtpoeHnue siapa KIETKU», «YTIEBOAbDY, «JIMmuIb».

O06opynoBaHUE: CBETOBOM MHMKPOCKOI, OO0OpYyJAOBaHUE [Jisi TMPOBEACHUS
HaOJIIOJICHUM, HW3MEpPEHHI, JKCIEPUMEHTOB, MUKpOIpenapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX 1 OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe padoThI:
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Jlaboparopnass pabota Ne 1. «l3ydyeHue KaTaqTuTUUECKOM aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTaaasbl)y.

JlaGoparopHast pabGota Ne?2. «M3ydyeHue CTpOEHMsSI KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepWil MOJ MUKPOCKOMOM Ha TOTOBBIX MHKpOMpenaparax M Hx
OTIHCaHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTa00IN3M. ACCUMIIIAIMS (TIJTACTUYECKUN OOMEH) U
JTUCCUMWIISIIUSL (HEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOoQHBIN U TeTepoTpodHbIi. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MIPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CperoBass u TemHOBass (¢a3el (orocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue ycioBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMOCHHTE3. XeMOCUHTE3UPYIolue OakTepruu. 3HaUeHUE XeMOCHHTE3a s
KW3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KJeTke. PaciiernsieHue BeIecTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonu3. Bbpoxenne m ero Buabl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHHE. OxuciIuTeNhHOE dbochopunupoBanue. O} heKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakniuu wmatpuyHoro cuHTe3a. ['eHetmueckas wunHdopmarus u JIHK.
Peanuzanus renernyecko uWHpOpMAIMM B KIETKEe. ['@HETHMUECKUH KOJ M €ro
cBoricTtBa. Tpanckpumniuss — MaTpuunblii cuate3 PHK. Tpancnsuus — OnocunTes
Oenka. OJtambl TpaHcisuuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
O6uocuHTe3e Oemnka.

Hexnetounsie hopmbl xu3HU — BUPYCHI. McTopus oTkpbiThs BUpycoB (/1.
N. NBanoBckuii). OCOOEHHOCTH CTPOCHHS W KU3HEHHOTO LHKJIAa BHUPYCOB.
bakrepuodarn. bonesHu pacreHui, KUBOTHBIX U YEJIOBEKA, BBHI3LIBACMBIC
Bupycamu. Bupyc ummynonedumnura genoseka (BUY) — Bo3Oymutens CIIM/la.
OOpatHass ~ TpaHCKpHUIIUsA, peBepTaza W uHTerpaza.  lIpodumaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdeMoHCcTpanum:

IMoprpetsl: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxeMbl: «Tunbl mutaHusy, «Merabonmu3amy», «MHUTOXOHIPHUSY,
«HepreTndeckuit ooMen», «Xnoporiacty, «Dortocuntesyn, «Ctpoenne JIHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTudeckuit Koy,
«Bupycw», «bakrepuodaru», «Ctpoenue u xu3HeHHbIH UK Bupyca CIIN]a,
0aktepuodaray, «Permnukarus JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u TpaHckpumimsy»,
«buocunTes 6enkay, «CTpoeHue KIeTKu», Mmoaeiab cTpykrypsl JIHK.
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Tema S. PasMHOKeHNe M HHAMBHUAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1ukn, wian KU3HEHHBIM 1WKA KieTku. MuTepdasza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukamuss — peaxkiys MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmouaHbld W TAaIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[uTosOrnyecKne OCHOBBI PA3MHOXKEHUS W  HUHIAMBUAYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkun — Muto3. Craauu mutosa. lIpoieccel, npoucxoadime Ha
Pa3HBIX CTAAUSX MATO3a. BUOJIOTUYECKU CMBICII MUTO34.

[Iporpammupyemasi TuOENb KJIECTKU — aromTo3.

dopmbl pa3MHOMXKEHHUSI OPTaHU3MOB: 0€eCIiooe U moJjioBoe. Bujnl 6ecronoro
Pa3MHOKEHMS: JICJICHUE HAJABOE, I[IOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJI CEIEKIIUU.

[TonmoBoe pasMHOKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu meiiosa. [Iporecchl, npoucxoisiine Ha CTaausIX Meiosa.
[ToBenenne xpomocom B menosze. KpoccuHrosep. buonornyeckuii CMbICT |
3HA4YE€HUE MEN03a.

'amerorenes — mpoiiecc 0Opa3oBaHUsSI TOJOBBIX KIETOK Yy JKHWBOTHBIX.
[TomoBeIe XKene3bl: CEMEHHMKH M sAuYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30M]l, SHUIEKJIETKa) — CHEepMaToreHe3 U OBOTCHE3.
OcoOeHHOCTH CTpPOCHMs SULEKIETOK H crepMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyisanus, opraHoreHes. [loctamOpuonanbHOe pa3BuUTHE. THIIBI
NOCTAMOPHOHANIBHOTO PAa3BUTHUSA: TMpsiMOe, HempsaMmoe (JinuyuHouHOoe). Brusnwue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIOCOOHBIC BBI3BIBATH BPOXKIAEHHBIC
YPOICTBA.

Poct u pasButne pacreHuii. OHTOr€HE3 LBETKOBOTO PAaCTEHUSA: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdemoncTpanum:

Tabmuiet u  cxembl: «DopMbl  pa3MHOXKEHHUSI OpPraHU3MOBY», «J[BoliHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuit», «Jlenenue kieTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrit mukim», «Pemmukanus JHK», «Mwutosy,
«Mernos», «IIpsmoe n HenpsiMoOe pa3BUTHEY, «l amMeToreHes3 y MIEKONMUTAOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O0opyi0BaHKEe: MUKPOCKOI, MHKPOITPENapaThl «CriepMaTo30U/1bl
MJICKOIIUTAIOLIETO», «SNIeKneTka miuekonuTaromero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJeNb-anIuiukanusa «J/lemeHue KIeTKkn», MOJIEIb
JIHK, monens meTtadasHON XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe padoThI:

JlaGopaTopnasi pab6ota Ne 3. «HabGmomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPONpPEnapaTaxy».
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Jlaboparopnast pabota No 4. «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHMU3MOB.

IIpenmer u 3amauun reHeTuku. lcropus pasButus TeHETUKU. Poib
IUTOJIOTUU W SMOPHUOJIOTHUM B CTAaHOBJICHUU TE€HETHKU. Bkianm poccuiickux u
3apyOeKHBIX  Y4€HBIX B pa3BUTUE  TEHETUKU.  MeToabl  I€HETUKHU
(ruOpuI0IOTUYECKUA, UTOT€HETUYECKUH, MOJICKYJISIPHO-TEHE TUUECKUMA ).
OCHOBHBIE T€HETUUYECKUE MOHATUA. ['eHeTHdeckass CUMBOJIMKA, WCMOJIb3yeMas B
CXeMax CKpEUIMBaHUM.

3aKOHOMEPHOCTHU HaCIieI0BaHUs MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpugHoe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPHUIOB IEPBOTO
nokojeHus. IlpaBuwiio AgoMuUHHMpOBaHUS. 3aKOH PACHICIJICHUS TPU3HAKOB.
I'unoresa ynuctotel raMet. [1oJIHOE M HEMOJIHOE IOMUHUPOBAHHUE.

JurubpunHoe  CKpelMBaHUWE. 3aKOH  HE3aBUCHUMOIO  HACJICIOBAHUS
npu3zHakoB.  lluroreHernueckue - OCHOBBI  JUTHOPUJIHOTO  CKpEIIMBAHMS.
AHanuzupymoniee ckpemuBanie. Mcnoinb30BaHie aHATU3UPYIOIIETO CKPEIIMBAHUS
IUTSI OTIpE/IeNIeHUs TEHOTHIA OCOOH.

CuemnienHoe  HacienoBaHue  npusHakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeJOBaHWIO TeHOB. HapyllleHue cuernseHus reHoB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpoMOCOMHasi TEOPHUS HACIEACTBEHHOCTH. | €eHeTHUECKNE KapThl.

I'enetuka nona. XpoMOCOMHOE OIpPEAEIEHUE MOJa. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHole W TreTeporaMmeTHble opraHu3mbl. HaciegoBaHue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3MeHYnBOCTS. Bunbt M3MEHYUBOCTH: HEHAaCJICICTBCHHAs "
HacineACcTBeHHas. Ponp  cpeapl B HEHACHEACTBEHHOW  M3MEHYHMBOCTH.
XapakTepucTUKa MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapwanmoHHBIN psag U
BapualMoHHas KpuBas. Hopma peakuuu npusHaka. KoinuecTBeHHbIE U
KayeCTBEHHbIE TPH3HAKM M WX HOpMma peakiuu. CBoilcTBa MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacnencrBennasi, wiM reHOTHNHYECKas, M3MEHYUBOCTh. KomMOMHaTHBHAs
M3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTallmoHHast ”3BMEHUYMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYMHBI MyTanuii. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HacleacTBeHHOM n3ameHunBoctyd H. . BaBuiiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.

I'enetuka yenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOIbl T'€HETHUKH
YyeJIOBEKA: F'eHeaJIOrnUYeCKUi, OJIM3HEIOBBIN, IIUTOTCHETUYECKU, OMOXUMHYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPEAEIIECHUE TEHOTHUIIA:
MMOJJTHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[1I1P-anamu3a. HacmencTtBeHnble 3a00JIeBaHUS dYeEIIOBEKA: TEHHBIC OOJIC3HHU,
00JIe3HU C HACIEJICTBEHHOW MPEAPACHONOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckne U reHepatuBHble MyTauud. CTBONOBbIE KiETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a >KU3HU, TUATHOCTUKU, NPOPUIAKTUKHA U JICYECHUSI TEHETUUYECKUX
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O0one3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOU
TE€HETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETUUECKUX 3a00I€BaHMI YeIOBEKa.

JdeMoHcTpanum:

IMoptpetsl: I'. Menaens, T. Mopran, I'. ne @pu3, C. C. UerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumbel ~ w  cxeMbl: «MOHOTHOpUIHOE ~ CKpElIMBaHWE U €ro
UTOTCHETUYECKAasE OCHOBA», «3aKOH pACIICIUIEHUS M €ro IUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpeuMBaHUe»,
«luTonornuyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBaHUAY, «Meio3y,
«B3auMoneicTBue aeNbHBIX TE€HOB», «[E€HEeTMYeCKue KapThl paCTCHUMH,
KUBOTHBIX W 4eJIOBeKa», «l'€HeThka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uYenmoBeka H KUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukairioHHass U3MEHYUMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpymnm KpoBu», «MyTallMOHHAsI U3MEHYUBOCTH.

OO6opyioBaHue: MOJEIH-ANIIUKAIMN  «MOHOTUOPHUIHOE CKpEIIUBAHUE,
«HenonHnoe npomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jlpozoduna» (Hopma, MyTanuu
(bopMBI KPBIITLEB M OKPACKH TeJa), TepOapuii «I'opox moceBHOM».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas padota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAaHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pa6ota Ne 6. «3yueHne MoaupuKarmOHHON U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psiia ¥ BAPUALMOHHOU KPUBOM».

JlaGoparopnas padora Ne 7. «AHanu3 MyTanui y apo30¢puisl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckas pabora Ne2. «CocrtaBneHne W aHaIM3 POIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U Ipolecc. 3apOKICHUE CENEKLIHMH U TOMECTHKALHUS.
Yyenne H. U. BaBunmoBa o0 T1ieHTpax MNPOUCXOXKICHUS U MHOT000pa3us
KyJbTYpPHBIX pacTeHUH. LIeHTpbl MPOUCXOKIEHUS JOMAIIHUX KUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHBIE METO/IBI CeJIEKITNN. MacCOBBIN 1 MHANBUAYATbHBIN OTOOPHI B
CEJEKIIMN pPACTEeHUH U KUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOICTBEHHOE
ckpemmBanue — WHOpuAWHT. Ywmcras muHusA. CKpelmUBaHWE YWUCTHIX JTMHHUH.
I'eTeposuc, unu rudpuaHas cuiia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPUJIMHT.
Otnanénnas ruOpuamuzauuss u €€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJy4YEHUE NOJUIUIONAOB. JIOCTMKEHHS CENeKUMHU PACTCHUH, J>XUBOTHBIX U
MHKPOOPTraHU3MOB.

buoTtexHonoruss kak orpacib NPOU3BOJACTBA. ['€HHAs HMHKEHEpHs. OTarbl
co3nanust pexomOuHanTHOM JIHK wu TpaHcrennbix opranusmoB. KietouHas
nHxeHepus. Knetounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTECHUMN.
KnonupoBaHne BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
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Okojoruyeckue M 3THdeckue  npodmembl. MO —  reHeTHdecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpanuu:

Hoptpersl: H.  UW. BaBunoB, WM. B. Muuypun, I'. /I. Kapneuenko, M.
@. lBaHOB.

Tabmuiel ¥ cxembl: kKapta «lleHTpbl TPOUCXOXKACHUS W MHOr00O0pasus
KYJbTYPHBIX pacTeHuin», «Ilopoapl qoMamHuX KUBOTHBIX», «CopTa KYJbTYpPHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akanemuka M. @. MBanoBay,
«Ilomummonaus», «OOBEeKTh OuOTEeXHONOTUW», «KieTouHble KyJabTYypbl U
KJIOHUpOBaHue», «KKoHCTpyupoBaHUe U MEPEHOC TEHOB, XPOMOCOM.

O0GopynoBaHue: MYJISDKH  TIJIOJIOB WM KOPHEIUIOJNOB  JWKUX (QopM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CenbcKOX03sIMCTBEHHBIE PACTCHUSY.

JlaGopaTopHblie U MpaKTHYecKHe padoThI:

Okckypeusi «OCHOBHbIE METOAbl W JIOCTHXKEHUSA CEJEKIMU PACTEHUU U
YKMBOTHBIX (Ha CEJICKLIMOHHYO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOMOHHAA OMOJIOT M.

[Ipennoceuiku BO3HUKHOBEHHMS JBOJIONHUOHHON TeOopuH. DBOJIIOIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3>BOTIONMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 5BOJIONUU. [lameoHTONIOTMYECKHE: TOCIEI0BATENHEHOCTh
MOSIBJICHHSI BUJOB B MaJCOHTOJOTUYECKOW JICTOMUCHU, TMEPEXOTHBIE (OPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA M Ppa3IMyUsi AMOPHUOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTapHBIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX NyTeHd y BCeX
OpraHU3MOB.

OpomonmonHas teopust Y. [lapBuna. IlpeanochUikM BO3HUKHOBEHHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJMIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OTrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeia€HHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosionuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak eIMHUIA BUIA U SBOJIIOLINH.

JIBrkymiue cuiibl ((hakTopsl) SBONIOLNMUA BUJIOB B Mpupoae. MyTallMOHHBIN
MpoIeCC M KOMOMHATUBHAS M3MEHYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oms1ust u Murparusi.

EcrectBennsiii oTtOOp — Hampasisomuil  dakrtop sBomouun. Dopmbl
€CTECTBEHHOr0 0TOOpA.
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[IprcnocOONIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3BoJjronuu. lIpumepsr
MPUCHIOCOOJIEHUI Y OpraHu3MoB. ApoMop¢03bl U HIHOAJANITALIUH.

Bun wu BumooOpazoBanme. Kpurtepun Buma. OcHOBHbIE  (DOpPMBI
BHJ1000pa3oBaHusl: Teorpaduueckoe, 3K0JIOTHYECKOE.

MakposBomonus. Dopmbl  3BoJOLMH:  PUIETHYECKas, JAUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTumMocTh 3BOTIOIUY.

[IpoucxoxaeHue oT HecnenUaaTu3UpPoOBaHHbIX NpeakoB. [Iporpeccupyrornias
crienuanu3anus. AJanTUBHAs pagdaliusl.

JdeMoHcTpanum:

IMoptpertsl: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuiel  u cxembl: «Pa3BuTHe oOpraHnyeckoro Mupa Ha 3emiiey,
«3apobIllid TTO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukcy, «DopMbl 00pHOBI 3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTarnonHas
U3MEHUUBOCTHY», «ApoMopdossl», «Uamoamanranum», «OOmas aereHepanus»,
«/IBwxymue cunbl sBomouMn», «Kapra-cxema Mapmipyra IyTelIeCcTBHUS
Y. JapBuna», «bopnba 3a cyuiectBoBaHue», «[IpucnocobieHHOCTh OpraHu3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BaAH HEY.

OO06opynoBaHUE: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAaCKH,
HA0Op MJIONOB M ceMsH, Koyuekuus «lIpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MoOJeNb «OCHOBHbBIE HANPABJICHUS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJTOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kojuekuus «DopMbl COXPaHHOCTH
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYUIKA», MUKpompenapaT «/[po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnast pab6ora Ne 1. «CpaBHeHuE BHAOB O MOP(}OIOTHYECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «OnucaHue MPUCITOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3emuie.

JloHaydHblEe TIPEACTABICHUS O 3apOXKICHUU XKU3HU. HayudHble TUNOTE3bI
BO3HUKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W maHcrnepMus. XUMUYECKas
ABOMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
ouonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
®opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3paMm u nepuonam. Karapxen. Apxeickas u
nporepo3oiickas Hpbl. [laneo3oiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUI, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.
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KaiiHo3oiickass 3pa © €€ mNepuoAbl: NAJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaKkTepUCTUKA KIIMMAaTa M I'E€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ITaIlbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOrO0 MHpa KakK OTpakeHHe 3BOJIOIUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIbI OPTaHU3MOB.

OBOJIIOIMS YeI0BEKA. AHTPOIIOJIOTHS KAaK Hayka. Pa3BuTue npeacraBiieHU
O IPOMCXOXKIEHUU YeJIOBEKa. MeTonbl M3ydyeHHMs aHTpororeHesza. Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

HBuwxymue  cuibl  (dakTopel) — aHTpomoreHe3a.  HacnenctBenHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM Y BETBU HBOJIIOLIUY YEJIOBEKA: aBCTPATIONUTEKH, YemoBeK
ymenbii, Yenosek npamoxomsamui, YenoBek HeanaepranbCkul, Yenmosek
pasyMHbIii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckue pacbl. OcCHOBHBIE  OOJNBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IMoptpetsl: @. Penu, JI. ITactep, A. W. Omapun, C. Mwuiep, I'. FOpwu,
Y. JapBuH.

Tabmunpl U cxembl: «Bo3nukHoBenne CoOJHEYHOM CHCTEMEBI», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kieTtka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKknue pacei».

Oo6opyioBaHUE: MYISIKH «IIpoucxoxnenue YeJI0BEKa» (6rocTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAaHbOHIIA), CJIENKH WIIU
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOMIEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[Tpaktuueckast paborta Ne 1. «3yueHre MCKOMAaEeMbIX OCTATKOB PACTECHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIIOIMSA OPraHMYECKOTo MUpa Ha 3emuie» (B €CTECTBEHHO-
Hay4YHBIM WJIK KpaeBeIUECKU My3eil).
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Tema 3. Opranusmsl U OKpYyKAKOLIas cpeaa.

OKOJIOTMSl KaKk HayKa. 3ajadyd M paslaeibl  dKOoJorMH. MeToabl
DKOJIOTHYECKUX MCCIEIOBAHUN. ODKOJOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.

Cpenpl oOuUTaHMs OPraHU3MOB: BOJAHAsS, HA36MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropsl. Krnaccupukanus >KONIOrH4ecKkux (HaKTOpoOB:
abuoTtuyeckue, OMOTHMYECKHME U AaHTPOINOreHHble. JIeHCTBUE HKOIOTrMYECKUX
(haKkTOpOB HAa OPTaHU3MBI.

Abuotnueckue (hakTophl: CBET, TEMIEpATypa, BlaxHocTh. DoTonepuoansm.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnyeckue  ¢akropsl.  Buasl  OMOTMYECKHX  B3aMMOJACHCTBHUIA:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOM03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsauud. OCHOBHBIE ITOKa3aTEIn
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J[lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

Hoptperst: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnuiel u cxemsl: kapta «[Ipupoansie 30HbI 3emuny, «Cpenbl oOuTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumieBsie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JIabopatopnas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. « BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktnueckass pabora Ne 2. «dloacu€r MIOTHOCTH MOMYISUMNA Pa3HBIX
BHUJIOB PACTCHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasi,
MPOCTPAHCTBEHHas, Tpoduueckas (nuienasi). Bunbl-momuHantel. CBs3M B
ouoreHose.

Okonoruyeckue cucTembl (d9KocucteMbl). [lomste 00 sKocucTemMe U
ouoreonieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HKOCUCTEMbl. [IMilleBble 1IeMW U CETH.
OcCHOBHbBIE TMOKa3aTeM SKOCHCTEMBI: Oumomacca, MPOAYKIHS. IKOJIOTHYECKHE
MUpaMUJIBI:  TPOAYKIMU, YHUCIEHHOCTH, Ouomaccbl. (CBOWMCTBA 3IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYISALMS, pa3Butre. CyKueccusl.



15

[IpuponHbie SKOCUCTEMBI. DKOCHUCTEMBI 03P U peK. DKOCHUCTEMa XBOHHOTO
WJIA TTUPOKOJIMCTBEHHOTO JIEca.

AHTpOINIOT€HHbIE  JKOCUCTEMBI.  ATrpO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
bronornueckoe u X03sIiICTBEHHOE 3HAYEHHUE arPOIKOCHUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akrtop ycroitumBoctu 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. WU. Bepnaackoro o 6uocdepe. ['paHuiibl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOcTH OHOcPepsl Kak
rno0anbHONM 9KOcHCTeMBbl. JlMHamuueckoe paBHOBecHE M OOpaTHas CBSI3b B
o6uocdepe.

KpyroBopoThI BemiecTB 1 OMOT€OXMMHUUECKHE IUKIIBI DIEMEHTOB (yTiiepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Ouocdepe 3emiu. AHTPONOrEeHHbIE WM3MEHEHHUS B
ouocdepe. ['odanbHBIE IKOJIOTHYECKUE TTPOOTIEMEI.

CocyiiecTBoBaHue IPUPOIBI U YeII0OBeUeCTBa. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycToWuuBocTU OGuocdepsl. OCHOBA palMOHATBHOTO
yIPaBICHUS TPUPOJHBIMM pPECypcaMM M WX HWCIOJb30BaHKHE. JlOCTHIKEHUS
OHMOJIOTHH 1 OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

Hoptperst: A. JIxk. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuiel u cxemsl: «[luimesrsie nenuy, «bUOIIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJoruyeckas MMHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  Jjeca», «buonenos3 Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPONOTEHHBIE  BO3JCUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMsI BO3/lyXa U TPYHTOBBIX BOa», «[louBa — BakHeMIIas cocTaBistonas
ouocheprry, «DakTopsl Aerpananuu 1mouBy, «llapHukoBbii A3GdexT», «DaKTophI
pPaNOaKTHUBHOTO 3arpssHeHust Ouocdepb», «OOmas cTpykrypa Ouocheps,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

Oo6opynioBaHue: MOJENb-aNIIMKaus « TUMu4YHbIe OUOIIEHO3BI», TepOapuii
«PactuTtenpHbBIe COOOIIECTBAY, KOMUICKIIUN «brorieHo3y, «BpeauTenu BaxkHEHIITUX
CEIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapuu M KOJJICKIIUA PACTCHUH W
KUBOTHBIX, TIPUHAJICKAINNE K PA3HBIM SKOJIOTHYECKHMM TpYIIaM OJHOTO BH/A,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxeHUss OXpPaHSIEMBIX BHUJIOB
pacTeHUl U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
BHUOJIOTUAX HA BA3OBOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBaroTcs TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUSI OOydYalolUMHCS MpOrpaMM  CpeaHero oOmero  0oO6pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JUYHOCTHBIE PE3YJIBTATHI

B cTpykType JNHUYHOCTHBIX PE3YyJIbTATOB OCBOCHUSI mpeaMmera «buomnorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC PE3yIbTaThl OCBOEHUS TpeaMeTa «buonorus» JoCTUTAIOTCA B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIysIM MHOTOHAIMOHAJIbHOrO Hapoaa Poccuiickont denepanuu, Npupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pE3ynbTaThl OCBOEHHS ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIUPEHHUE >KU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaavu3ali OCHOBHBIX HalpaBICHUN
BOCHHUTATEIbHOM JICATSILHOCTH, B TOM UHMCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH IPaKAAHCKOW TMO3UIIMHA OO0YJAIOMIErocss KaK aKTUBHOTO
1 OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, yBaKECHUE
3aKOHA U MPABOMNOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH NP CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUHM Y4€OHBIX M TO3HABATENIBHBIX 3aJ1ay, BBITIOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TMO3UIMIO IO OTHOIIEHUIO K
SBJICHUSM COBPEMEHHOM )KM3HU U OOBSACHATH €€,

YMEHHE YYUTHIBATh B CBOUX JEHCTBUAX HEOOXOAUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEKIACHUSIMU, KYJIbTYPHBIMU HEHHOCTSIMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B MPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, T[IO3HABATENIbHBIX W MCCIENOBATEIbCKUX 3a7a4, YBAXKUTEIBHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpHU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEX
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K TMPUPOJHOMY HACIEIUIO UM TNaMITHUKAM
OPUPOIbI, AOCTHXKEHUSIM Poccuum B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TPYIe,

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJl POCCHUMCKHMX YUYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAYCHHA OWOJIOTMM B TIO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeXIE€HHOCTh, TOTOBHOCTh K CIIyXE€HHUI0 U 3ammure OTeyecTna,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHUBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJUTEIIAM, CO3JaHUI0O CEMBHU Ha
OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHPY, BKIIIOYas SCTCTHKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHMIA,

MOHUMAaHHUE SMOIHOHATIBLHOTO BO3CHCTBHUS KUBOU IPUPOIBI U €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIP&KEHHIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMIICHHE
MIPOSIBJISATH KA4€CTBA TBOPUYCCKOM TUIHOCTH,

5) puzuueckoro BocmuTaHus, GOPMHPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIHOHAIBLHOTO 01T OOy UM

MOHMMaHHE M pealu3alus 3J0pOBOro W 0Oe3omacHOro obpasza JKH3HU
(3mopoBoe  mHUTaHME, COOJIIOACHME THTHEHMYCCKHX  IMPaBUI W HOPM,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHH W OTABIXa, pETyIsapHas (Qu3nueckas



18

aKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOIO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

MOHUMAaHUE UEHHOCTH NPAaBWJI HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHME MOCIEJCTBUN U HENPUATHUS BPEAHBIX NPHUBBIUEK (YIOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOro BOCIIUTAHUS:

TOTOBHOCTB K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00UE;

TOTOBHOCTh K AKTUBHOW JE€ATEIbHOCTH TEXHOJOIMYECKOM M COLMAIbHON
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITMOJHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEeC K pa3inuHbIM chepam npodeccruoHaNbHON NeATeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUHU BCEH JKU3HU,

7) 7KOJI0rH4eCKOro BOCIIUTAHHUS:

HKOJIOTHYECKHU 11eJ1IeCO00pa3HOe OTHOILIEHHWE K MPHUPOAE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILIEHUE YPOBHS JKOJOTMYECKON KyJIbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEICTBUI AJIs
OKpY’KaroUIen Cpelsl;

OCO3HaHHE TJ00ATBLHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpPUOOpETaeMble MPU HM3yYEHUU OHOJOTUHU
3HaHMSI W YMEHHUS TMPU PEHICHHH TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOIONIONIb30BaHUEM  (COOJIIO/IGHHE  TPaBHJI  TMOBEJIEHUA B MPHUPOJE,
HAIlPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHUSA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, OrOoChephI);

AKTUBHOE HEOPUATHE JICMCTBUM, MNPUHOCAIIUX BpEH  OKPYKaOUIEH
IPUPOJTHON cpesie, YMEHHE MPOTHO3UPOBATH HEOJArONpPUATHBIE 3KOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HaJIM4YME  Pa3BUTOLO  SKOJOTMYECKOIO  MBINIIEHUS,  JKOJOTMYECKON
KYJbTYpbl, OIBITAa JAESATEIbHOCTH HKOJOIMYECKONM HAIMPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAIBHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHUIO B IMPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHd M OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOM M YHUTATEIBbCKOW KYJIbTYpbl Kak CpeacTBa
B3aUMOJICUCTBUS MEXKY JIFOABMU U MMO3HAHUS MUDPA;

MOHMMaHue cneuupuky OWOJIOTMM KaK HayKH, OCO3HaHuA €€ pojiu B
(OpMHUPOBAaHUHU PALUOHAIBHOIO HAYYHOT'O MBILUICHHS, CO3JaHUU LEJIOCTHOIO
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MpEACTaBICHUs 00 OKpYKAlOUIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEJIOBEKA U
oOmecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH NpodieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JJII COBPEMEHHOM LMBHIM3ALUU:
oOecrieyeHus: HOBOT'O YPOBHSI pPa3BUTUS MEAMIMHBI, CO3/aHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPecypcHble  MpOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ANIbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAJIBHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMYECKMX 3HAHMM B IEJSIX
NOBBIIEHUSI O0IIEeH KyJIbTypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHOM rpaMOTHOCTU OOydYaromuxcs, GopMHpyeMoOit
pU U3y4EeHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METO/IOB MO3HAHHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJb30BaTh IIOJIy4aeMble 3HaHUS Ui aHaiuu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIErO0 MHUpPA U MPOUCXOASAIINX B HEM U3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
MUMEIOIIUXCS JaHHBIX C 1IeJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHMS I
peleHust npoo6JieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEsTeNbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO e TENbHOCTh MHAUBUYaJIbHO U B TPYIIIE;

TOTOBHOCTh UM  CIOCOOHOCTb K  HENPEPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH MO OHOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «buonorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHITHS, OTpPaKaroIlue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHs, SBJICHUE, MPOLECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCcleoBaHue,  HAaOMIO/IeHWe, W3MEpeHHe,  OKCIePUMEHT U JAPYTHX),
YHUBEpCalibHble y4deOHble JeicTBUA (IIO3HABaTENbHbIE, KOMMYHUKATHUBHEIE,

PEryIsITUBHBIE), o0ecrnieunBaroIIne dbopmupoBaHue (G yHKIIMOHATBHOM
IPAMOTHOCTH W COIMAJIBHOM  KOMIIETEHIIMMOOYYAIOMINXCS,  CHOCOOHOCTh
oOydJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,

MHPOBO33PEHUYECKUE 3HAHUS M  yHUBEpCajbHbICe Yy4dyeOHbIC JICHCTBUA B
MO3HABATEIILHON M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHUs TOKHBI OTPAKaTh:
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OBiajeHne  YHUBEPCAJIbHBIMH  Y4eOHbBIMH  NO3HABATEJIbHBLIMH
AeCTBUSMM:

1) 6a30Bble JJOrHYECKHE eCTBHSI:

caMoCTOsITeIbHO  (OPMYIHPOBATH M aKTyaJUu3UpOBaTh  MOpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUHU 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilacCcupUKaIMUu, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHITUN (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

OTIPENENIATh IeM JCSATEIBHOCTH, 3ajlaBasi IMapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTh PE3YJIbTAThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIH30BaTh OMOJIOTUYECKUE TTOHATUS JJIs1 00BsICHEHUs (DAKTOB U SIBIICHUI
KUBOUW MIPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYKJICHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
SIBICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJICJIbHBIE  CPEJACTBAa  JUIA  MPEeJCTaBICHHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHWM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TakK€  TMPOTUBOPEYHMM  Pa3HOr0  pojaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PEIIEHUs MPOOJIeMbl ¢ YYETOM aHajn3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JI€ITEIBHOCTb, OIIEHUBATH COOTBETCTBHE
PE3YyABTATOB LIENIAM, OLIEHUBATh PUCKU MOCJIEACTBUN NEATEIIBHOCTH;

KOOPJIMHUPOBATH W  BBIMOJHATH PabOTy B  YCJIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TMPOOIIEM.

2) 06a30BbIe HCCJIEI0BATEILCKHE NeHCTBUS:

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIIbCKOM u MPOCKTHOMN
JeSITENHbHOCTH, HABBIKAMH pa3penieHus mpooiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOAOB PELICHUS MMPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB ITO3HAHUSI;

UCIIOJIb30BaTh PA3JIMYHbIC BHUIbI ACATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HAaHMSI, €r0 HHTEPHpEeTalud, NPeoOpa3OBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIlusX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOEKTOB;

dbopMHUpOBATH HAYYHBIN TUIT MBIITUICHHS, BJIQI€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTb M (QPOPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM
JEATENBHOCTU U )KU3HEHHBIX CUTYALIHSIX;

BBISIBJIATH MPUYMHHO-CJICJCTBEHHBIE CBSI3M W AaKTyalIM3UpPOBATH 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUs, HAXOJIWTh APryMEHTBI ISl J10Ka3aTeIbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;
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aHANMM3UPOBATh TIOJYYCHHBIC B XOJE PEIICHHUS 3aJadyd  Pe3yIbTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITHsIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH LEJCHANPABICHHBIN MMONCK TMEpPEeHOCa CPEACTB U CIIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

yYMETh TEPCHOCHUTHh 3HAHUS B TO3HABATEIBHYIO W TPAKTHUYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC MOAXObI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHWKAX HWHMOpMaruu (TEKCTe
y4eOHOTr0 TOCOOHs, HAYyIHO-TIOMY/IIPHOM JINTEPAType, OMOJIOTHICCKUX CIIOBAPAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3axX JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
MH(POPMAIIMIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JIOCTOBEPHOCTh U HEMIPOTHBOPECUHBOCTD;

(GbopMyITHpPOBATH 3alPOCHl U MPUMEHATH Pa3IMYHbIC METOJbI TIPH TIOUCKE U
otbope Ouonornueckod MHMOpPMALUKM, HEOOXOIUMOM JJIsi BHITIOJIHECHUSI YYEOHBIX
3aad;

nproOpeTaTh OMBIT HCIOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYpPy aKTUBHOTO MICTIOIH30BAHUS PA3IMIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (QOpMYy  TIpeaCcCTaBICHHUS
ouosornueckoit nHGopManuu (CXemsbl, rpaduKy, TUarpaMMBbl, TAOJIHIIbI, PUCYHKH
" Ipyroe);

UCTIOJIh30BaTh HAYUYHBIA S3BIK B KAdeCTBE CpEACTBa Tpu pabore ¢
Omosiormdyeckoit MHGOpPMALME: TNPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKHe 3HAKHM M CHMBOJIBI, (GOpMyJibl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJWYECKHE  CpEJCTBA
HATJISATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  PACTO3HABaHUA M 3allUThl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BceX cdepax IKU3HH, AaKTUBHO
y4acTBOBAaTh B JHAJIOT€ WU JUCKYCCHH TIO CYIIECTBY OOCYXTaeMOW TEMBbI
(yMeHue 3aaBaTh BOIPOCHI, BHICKA3bIBATh CYXJACHHUS OTHOCUTEIHHO BBITIOJHEHUS
MpeayiaraeMou 3aJja4u, YIUTHIBATh HHTEPECHI M COTIIACOBAHHOCTD MO3UIIUNA JAPYTHX
YYaCTHUKOB JIHAJIOTA WU JTUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CpEJCTBA OOIICHHS, MMOHUMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, TMPEANOCHUIOK BO3HHUKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlHi,
YMETh CMATYATHh KOH(JIUKTHI U BECTH MTEPETOBOPHI;
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BIAJIETh PA3IUYHBIMU CHIOCOOAMM OOIIEHUS U B3aUMOJCHCTBUS, MTOHUMATh
HaMEpPEHUS IPYTUX JIIOEeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JOTUYHO H3JIarath CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHAsI IeSITeJIbHOCTD.

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHAUBUIYaTbHOMN
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUSI TIPU PEILICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JACHCTBUM C y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIUICKTUBRA,;

NpUHUMATh II€JIM  COBMECTHOM  JE€ATEeNbHOCTH, OpPraHW30BbIBATH W
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKEHUIO: COCTaBIAThH IUTaH JACHCTBHM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBAaTh KA4€CTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIC TMPOEKTHI, OIEHHWBATh HJEU C TO3UIMHA HOBH3HHBI,
OPUTHUHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHMYECKOE TIIOBEJCHUE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

OByaieHUe YHUBEPCATBLHBIMHU PEeryJISTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBIABICHUS MPOOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYaIUAX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHMUM I1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIILHO OCYIIECTBIISATH MO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Opa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSATETILHO COCTAaBJATh IUIAH PEIIeHUs TpoOseMbl C  y4€TOM
HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOUYTECHUH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelleHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW JPYIUIUN B
pa3HbIX OO0JIACTSAX 3HAHUW, MOCTOSHHO IMOBBIIIATh CBOW O0OO0Opa3oBaTENbHbIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
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BJaJ€Th HABbIKAMM  MO3HABAaTEJIbHOM  pediekcur Kak  OCO3HaHUs
COBEPIIAEMBIX JCHUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB U
OCHOBAaHMM, MCHOJB30BaTh MPUEMBI peIeKCUU JUIsl OLEHKU CUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLIEHWBATh PHUCKA WU CBOEBPEMEHHO IPUHUMATh PELIECHHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W AapTryMEHTHl JPYTUX IIPpU AHAJIW3E pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI W AapryMEHTBl JPYTHX IpU AaHAJIW3€ pe3yJIbTaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue 11 yueoHoro npeamera «buomaorus»
Hay4YHbIe 3HAHUS, YMEHUS M CHOCOOBI JEUCTBUM MO OCBOEHHUIO, MHTEPIPETALNU
U IpeoOpa30BaHUIO 3HAHUN, BUJIBI IE€ATEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMS U
NPYMEHEHUIO0 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTyallUsIX, a TAKK€ B peajbHbIX
KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamMme mnpeameTHble
pe3yabTaThl IPEICTaBIEHbI 10 ToaM 00yUYeHHUs.

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHMs, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA JJI PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBaTh COJEpKaHUE OMOJOTUYECKUX TEPMHHOB U TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, wmeTabonu3M (0OMEH BEHIECTB M MpEeBpaIllCHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIMS ), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OHOJOTHMYECKHWE Teopuu (KJIETO4Hasi, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHasg JOrMa MOJEKYISIpHOM  OHOJIOrvM), 3aKOHBI
(I'. Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpa3us
U MPOUCXOXKJICHUS KyIbTYpHbIX pacTteHuid H. Y. BaBuiosa), onpenensiTe rpaHUlibl
WX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHUE BJIAJIETh METOJIaMU HAYYHOT'O TTO3HAHUSI B OMOJIOTUH: HAOJIIOACHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOILIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
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3aBUCUMOCTH MEXKIy HCCIEAyeMbIMA BeJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
pE3yNIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHITHH, TEOpPUA W 3aKOHOB, YMEHHUE
JIeaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCIATH CYIICCTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W IPEBpAICHUs dHEPTHH B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKOro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHANBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJIYYCHHBIC 3HAHUS TSI OOBSICHCHHUS OMOJIOTHYESCKUX
NPOIIECCOB ¥ SIBJICHUM, JUISl IPUHSATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHrss OE30MacHOCTH CBOErO 370POBBS M 370POBBS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHNST HOPM IPAaMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelie, TMOHMMaHUE HEOOXOIWMOCTH HWCIOIb30BAHMS JTOCTHXKCHUN
COBPEMEHHOM ouooruu u OMOTEXHOJOTUH NI PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE pelaTh »JJICMCHTapHBIC T'CHETUYECCKUE 3aJlayd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAHUS JUIS TpEJCKa3aHus HACIEIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINOIHATH JIA0OpAaTOpPHBIE U MpPAaKTHYEeCKHuEe padoThl, COOII0IATh
npaBuia mpu padbore ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OICHUBATh M MHTEPIPETHUPOBATH HHOOPMAIIIO
OMOJIOTUYECKOTO  COJEp’KaHUsA, BKIIOUYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAaIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO0371aBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONIOTHYECKYI0 HHGOPMAIIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO mpenmera «buonorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIBLHON
IPAMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PACKpPBIBATh COJCpKAHWE OMOJOTHUECKHX TEPMHUHOB W TIOHSTHM:
BU/JI, TOMYJSALNSI, TeHOPOH, PBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrHUecKue (HaKTophl,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasl MUpaMuia, OMoreoreHo3, ouocdepa;
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YMEHHE H3JIaraTh OWOJOTHYECKHE TEOpUU (DBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrBa K. M. bapa, depenoBaHus TJIaBHBIX HANpaBICHUH U
nytedt sBomtonmu A. H. CeBeproBa, yuenust o o6uochepe B. U. Bepnaackoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJICTh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIOIeHUE U
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB U SIBICHHM, OpPraHu3amys W IMPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKIy HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHEHHUE ITOJYYCHHBIX
PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHHUS OHOJIOTHUECKHUX
O0OBEKTOB: BHUIOB, TMOMYJSALNHA, MPOIYICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoIeHO30B W JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYCCKHX (AKTOPOB HA OPTraHM3MBI, IIEpPEHOCA
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Ouocdepe;

YMCHHE MPUMEHSATH MOJIYYCHHBIC 3HAHUS ISl OOBSICHCHHS OHMOJIOTHYECKUX
IIPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C LEeJIpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 37I0POBbS
OKPYXAaIOIIUX JIFOCH, COOMI0OIEHUs HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Ccpelle, MOHHUMaHHE HEOOXOJUMOCTH HCIOIB30BaHUS JIOCTHUKEHUMN
COBPEMEHHON OMOJIOTUU ISl pallUOHATBHOTO MPUPOIONIOIE30BAHUS;

yYMEHHE peliaTh 3JIEMEHTapHbIE OMOJIOTMYECKUE 3a/1a4, COCTABISTh CXEMBbI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

yYMEHHE BBINOJIHATH J1TA0OpAaTOpHBIE M TIpaKTHUYeCKHue padoThl, COOII0IATh
npaBuia Ipu padbore ¢ yueOHBIM 1 J1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTUYECKH OIICHMBATh M MHTEPIPETHUPOBATH HHOOPMAIIIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIpHBIC
MaTepuayibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO037]aBaThb COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OnoOrNYecKyr0 WH(PpOpMaIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHSATUWHBIN anmapaTt OMOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No | HammenoBaHue pa3fesioB U TEM IPOrPAMMBI KonuuectBo yacos OnexTpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIbHBIE
n/m Bcero KontponbHsbie [IpakTnueckue pecypcsl
paboThl paboThl
1 Buosorus xak Hayka 2 0 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3aLus 1 0 0 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292
4 KuzneaesaTenbHOCTh KICTKU 6 0 0 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE 1 MHIUBUIYAIBHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneactBeHHOCTh M N3BMEHYMBOCTD 8 0 15 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekmust oprann3mMoB. OCHOBBI 3 1 0 bu6moreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpemst 1 0 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 2 4

ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KIIACC
Ne HaumeHnoBanue pas3zieiioB u Tem KonunuecTBo yacos DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE
0/t POrpaMMBbl Bcero KonrposbHbie [MpakTrueckue pecypeel
paboThl paboThI
1 DBOJTIOIMOHHAS OMOJIOTHS 9 0 1 bu6muoreka [IOK https://m.edsoo.ru/7f41lcc74
2 Bo3HMKHOBEHHUE U pa3BUTHE )KU3HH HA 9 1 0.5 bubnunoreka LIOK https://m.edsoo.ru/7f41cc74
3emiie
3 OpraHu3Mbl ¥ OKpYyIKaroIlas cpeaa 5 0 1 bubmuoreka [IOK https://m.edsoo.ru/7f41lcc74
4 CooO11ecTBa 1 9KOJIOTHYESCKHE 9 1 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE Bpems 2 0 bubmmoreka [IOK https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 34 2 2.5

[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

28

Ne Tema ypoxka KosmmuecTBo yacos [Hara DnexTpoHHbIe TU(POBBIE 00pa30BATEIBHBIE PECYPCHI
n/m Bcero | Kontposbnblie | [Ipaktnueckue | HU3y4eHUs
paboThl paboThI
1 | buonorwus B cucreMe HayK 1 05.09.2023 | bubmmoteka LIOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e632a
2 | Merobl O3HAHHMS )KUBOW 1 0.5 12.09.2023 | bubnuoreka [IOK https://m.edsoo.ru/863e6122
npupoasl. [IpakTuueckas pabora
Ne 1 «Mcnons3oBanue
Pa3IUYHBIX METOJIOB MTPU
M3y4YEHUN OMOJIOTHYECKHIX
00BEKTOBY
3 | buonorudeckue CHCTEMBI, 1 0.5 19.09.2023 | bubaunoreka ITOK https://m.edso0.ru/863e6564
MPOIIECCHI U UX
u3y4yenue. BxoqHas imarHoctuka
4 | XUMHYECKHI COCTAB KICTKH. 1 26.09.2023 | bubmuoreka LIOK https://m.edsoo.ru/863e674e
Bopaa u muHepanbHbie conu
5 | benku. CoctaB u CTpoeHHE 1 03.10.2023 | bubmmoreka LIOK https://m.edsoo.ru/863e6b72
0€JKOB
6 | ®epMeHTHI — OHOJIOTHYECKUE 1 0.5 10.10.2023 | bubaunoreka ITOK https://m.edsoo.ru/863e6b72
KaTanu3aropsl. JlJaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIMTUYECKOW aKTHBHOCTH
(dhepmeHTOB (Ha IpUMeEpe
aMMIIa3bl MIIM KaTaJasbl)»
7 Vraesonsl. JIunuasl 1 17.10.2023 | bubarnoreka ITOK https://m.edso0.ru/863e6870
8 | Hykneunossle kucnotsl. ATO. 1 0.5 24.10.2023 | bubnuoteka LIOK https://m.edsoo.ru/863e6d5c
OueHoyHas nmpoueaypa.
9 | Ucropus u MeTOIbI U3yYEHUS 1 07.11.2023 | bubnuoreka LIOK https://m.edsoo.ru/863e6e88
kieTku. Knerounas teopust
10 | Knerka kak 1ieJoctHas >KuBas 1 14.11.2023
crcTeMa
11 | CtpoeHue 3yKapuOTHYECKOM 1 0 0.5 21.11.2023 | bubauoreka LIOK

kietku. JlabopaTopHas pabora

https://m.edsoo.ru/863e6ff0https://m.edso0.ru/863e716c¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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Ne 2 «M3yuenue crpoeHust
KJIETOK PAaCTE€HH, J)KUBOTHBIX,
rpuOOB ¥ OaKTEPHIA IO
MHKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OITMICAHHE

12

OOMeH BELIECTB WIIH
MeTadOIN3M

28.11.2023

bubmuoreka 11OK https://m.edsoo.ru/863e766¢

13

dorTocunaTe3. XeMOCHUHTES

05.12.2023

bubmuoreka [IOK https://m.edsoo.ru/863e7c98

14

DHepreTUYecKuii 0OMeH

[EEN

12.12.2023

bubmuoreka [ITOK https://m.edsoo.ru/863e7aae

15

Ku3HEHHBIN UK KICTKH.
Henenune knetku. MuTos.
JlabopaTtopnast pabota Ne 3
«HabGnronenre MrUTO3a B KIIETKaxX
KOHYHMKA KOpeITKa Jiyka Ha
TOTOBBIX MHUKPOITpEIapaTaxj»

0.5

19.12.2023

bubnuoreka 11OK https://m.edsoo.ru/863e7dc4

16

Buocunres Oenka. Peaxmust
MaTPHYHOTO CHHTE3a

26.12.2023

bubmuoreka ITOK https://m.edsoo.ru/863e796e

17

Tpancnsamus — OHOCUHTE3
Oenka

09.01.2024

bubmuoreka ITOK https://m.edsoo.ru/863e796e

18

Heknerounsie Gpopmbl xU3HH —
BHUPYCHI

16.01.2024

bubmuoreka IIOK https://m.edsoo.ru/863e7540

19

@DopMBbI pa3MHOKEHUS
OpraHu3MOB

23.01.2024

bu6moreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

20

Metios

30.01.2024

bub6muoreka IOK https://m.edsoo.ru/863e7f4a

21

OO6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OmoaoTBOpEHHUE.
JIaboparopHas pabota Ne 4
«M3yueHne cTpoeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»

0.5

06.02.2024

bubnunoreka IOK https://m.edsoo.ru/863e81b6

22

I/IH,[[I/IBI/II[yaJIBHOC pa3BUTHUC
OpraHnu3MoB

13.02.2024

bubmuoreka 11OK https://m.edsoo.ru/863e8436

23

I'eneTnka — Hayka o

20.02.2024

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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30

HaCJICACTBCHHOCTH U
N3MCHYMBOCTH

24

3aKOHOMEPHOCTH HACIIEOBAHUS
pu3HakoB. MoHOrubpuHOE
CKpEIIMBAHNE

27.02.2024

bu6muoreka I11OK https://m.edsoo.ru/863e8878

25

JluruOpuiHOE CKpeIBaHKE.
3aK0oH HE3aBUCUMOTO
HACJICJIOBAHUS MPU3HAKOB

05.03.2024

bubnuoreka 11OK https://m.edsoo.ru/863e89a4

26

CleruieHHOE HACJIeI0BaHKE
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUTHOTOCKPEIIUBAHUS Y
JPO30¢ Il HA TOTOBBIX
MHUKPOTIpEIiapaTax»

0.5

12.03.2024

bubnuoreka 11OK https://m.edsoo.ru/863e8c60

27

T'enetruka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
OJI0M

19.03.2024

bubnuoreka I11OK https://m.edsoo.ru/863e8c60

28

M3MeHYHNBOCT®.
Henacnencreennas
M3MEHYUBOCTh. JIJabopaTtopHas
pabota Ne 6. M3yuenue

MO TU(DUKAITHOHHO M
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psa U
BapUAIIMOHHON KPUBOI»

0.5

02.04.2024

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

29

HacnencTBeHHast U3MEHYHBOCTD.
JlaboparopHas pabota Ne 7.
«AHAIIN3 MyTaUi y Ip030HIIBI
Ha TOTOBBIX MUKpPOTIPENIapaTax»

0.5

09.04.2024

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

30

I'enetunka yenoBeka

16.04.2024

bubaunoreka ITOK https://m.edsoo.ru/863e8d78

31

PesepBHrlit ypok. O600IeHE
o teme «HacnencTBeHHOCTh U
W3MEHYHBOCTD OPTaHU3MOBY

23.04.2024

32

CCJ'ICKL[I/IH KaK HdayKa U Imponecc

30.04.2024

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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33 | Meroibl U IOCTHXKCHUS 1 07.05.2024 | bubaunoteka LIOK https://m.edsoo.ru/863e9214
CEJIEKIIMU PACTEHHUI U KUBOTHBIX

34 | buoTexHOJIOTHs KaK OTPaciib 1 14.05.2024 | bubmuoreka IIOK https://m.edso00.ru/863e9336
POU3BOJICTBA

OBUIEE KOJIMYECTBO YACOB 34 4

110 ITIPOTPAMME
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11 KUIIACC
Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/11 Bcero | Konrponsnbie | IlpakTuueckue | H3y4deHHUS 00pa3zoBaTeNbHBIE PECYPCHI
paboThl paboThl
1 DBOJIONHUS M METOJIBI €€ N3YUSHHUS 1 05.09.2023 | bubamnoreka LIOK
https://m.edsoo0.ru/863ea20e
2 WcTopus pa3BuTHS NpeaCcTaBlIeHU 00 3BOJIIOLIUN 1 12.09.2023 | bubmoteka LJOK
https://m.edso0.ru/863e9570
3 MukposBomtorusa. Bxoanas quarnoctuka 1 0.5 19.09.2023 | bubmuoreka [IOK
https://m.edsoo.ru/863e9cle
4 [Tomymsiust Kak dJIeMEHTapHAasT eMHHIA BHIA U 1 0.5 26.09.2023 | bubaunoteka [JOK
spoJronuu. Jlabopatopras padora Ne 1 «CpaBHenue https://m.edso0.ru/863e99c6
BHJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHIO
5 JIBKyIue Cuitel (3JeMeHTapHbIe (PaKTOPHI) 1 03.10.2023 | bubmmoTteka [IOK
ABOJTIOIIUHT https://m.edsoo.ru/863e9da4
6 EcrectBennsiit 0TO0p 1 ero GOopMbI 1 10.10.2023 | bubmmoreka [IOK
https://m.edsoo.ru/863e9ed0
7 Pe3ynbTarhl 3BONIIOIIMHI: TPUCTIOCOOICHHOCTD 1 0.5 17.10.2023 | bubmmoreka [IOK
OpraHu3MoB U BU000pa3oBanue. JlabopatopHas https://m.edsoo.ru/863e9fde
pabota Ne 2 «Onrcanue mpucrnocoOIeHHOCTH
OpranusMa M €€ OTHOCUTEIILHOTO XapaKTepay»
8 Hamnpasnenus u myta makpo3BoJiroriuu. OrieHovHas 1 1 24.10.2023 | bubauoteka [{OK
mporeaypa https://m.edsoo.ru/863e9cle
9 Heob6parumocTh 3BOTIONNAH 1 07.11.2023
10 | UcTtopus xu3Hu Ha 3emiie U METObI € U3ydeHHS 1 14.11.2023
11 | I'umoTe3bl IPOUCXOKIACHUS KU3HU Ha 3eMIie 1 21.11.2023 | bubmmoreka [IOK
https://m.edsoo.ru/863ea5a6
12 | Pa3BuTHe *U3HU Ha 3eMJIe [0 3paM U Meproam 1 28.11.2023 | bubnuoreka [IOK
https://m.edsoo.ru/863ea6be
13 | OcHOBHBIE ATAMBI BOJIOIUU PACTUTEILHOTO U 1 0.5 05.12.2023 | bubnuoteka [IOK
&KHUBOTHOTO Mupa. [IpakTnueckas padora Ne 1 https://m.edsoo.ru/863ea8bc
«M3yueHne UCKOMmaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIHSIX)
14 | CoBpemeHHas cucTeMa OpraHuyeckoro 1 0.5 12.12.2023 | bubnuotexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863ea8bc

33

Mupa.OneHovHas npoueaypa

https://m.edsoo0.ru/863ea48e

15 | DBomronus yenoBeka (aHTPOIOTEHES) 19.12.2023 | bubnuoreka [{OK
https://m.edsoo.ru/863eac2c
16 | JBwxymue cuisl ((paKToOphl) aHTPOTIOTEHE3a 26.12.2023 | bubmmoteka LJOK
https://m.edso0.ru/863ead44
17 | OcHOBHBIE CTaIMU YBOJIIOIMU YEJIOBEKA 09.01.2024
18 | YenoBeueckue packl ¥ MPUPOIHBIC aIalITAIIUN 16.01.2024 | bubmuoreka [IOK
Yea0BeKa https://m.edsoo.ru/863eaea2
19 | PesepBHEIil ypok. O000IICHHE TIO TEME 23.01.2024
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe)
20 | DxoJiorHs Kak HayKa 30.01.2024
21 | Cpenpl oOuTaHUS M SKOJIOTHYECKUE (HaKTOPHI 06.02.2024 | bubnmnoreka [{OK
https://m.edsoo.ru/863eafec
22 | Abuotnueckue (akropsl. JlaboparopHas padora Ne 3. 0.5 13.02.2024 | bubmmoteka [JOK
«Mopdostoruueckre 0COOCHHOCTH PaCTeHUH U3 https://m.edsoo0.ru/863eb10e
pa3HbIX MecT oOuTanus». JlaboparopHas padota Ne 4.
«BnusiHEE cBETa HA POCT M pa3BUTHE YSPEHKOB
KOJIeyCa
23 | buotnueckue GaxTopsl 20.02.2024 | bubauoreka [JOK
https://m.edsoo0.ru/863eb348
24 | DKOJIOTUYECKHE XapaKTEPUCTUKHU MOITYJISIINH. 0.5 27.02.2024
[Ipaktrueckas padota Ne 2 «Iloacu€Tt mioTHOCTH
MOTYJISIIUI pa3HBIX BHJIOB PACTCHUIN
25 | CoobmiecTBa OpraHu3MoB — OHOIICHO3 05.03.2024 | bu6mmoteka [IOK
https://m.edsoo.ru/863eb46a
26 | DKOJIOTUYECKUE CHCTEMBI (3KOCUCTEMBI) 12.03.2024 | bubnuoreka [IOK
https://m.edsoo.ru/863eb46a
27 | OcHOBHBIE MOKA3aTEIN IKOCUCTEMBI. DKOJIOTHICCKUE 0.5 19.03.2024 | bubnuoreka [IOK
nupamuabl. CBoiicTBa sKocucTeM. CyKieccusl. https://m.edsoo.ru/863eb5fa
OneHoyHas npoueaypa
28 | IlpupoaHble SKOCUCTEMBI 02.04.2024
29 | AHTpOIOreHHbIE SKOCUCTEMBI 09.04.2024
30 | buocepa — rimobanpHas 3kocucTeMa 3eMiu 16.04.2024 | bubnuoteka LIOK
https://m.edsoo.ru/863ebb5e
31 | 3akOHOMEPHOCTH CYIIECTBOBAHHUS OUOCheph 23.04.2024 | bubnuoteka LJOK
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https://m.edso0.ru/863ebd16

32 | YenoseuecTBo B buochepe 3emin 1 30.04.2024
33 | CocymiecTBoBaHUE IPUPOIBI U YETIOBEUCCTBA 1 07.05.2024 | bu6mmoteka [IOK
https://m.edsoo.ru/863ebale
34 | PezepBublii ypok. O600mieHne TeMbl «Coo0riecTBa u 1 14.05.2024
IKOJIOTMYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2.5 2.5
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA
* buonorus / [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue /Ilox pe.
[Taceunuka B.B., Akunonepnoe o0mectBo «M3narensctBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

[Tporpamma: [Iporpamma o 6uoI0THH 7151 00IIE00pa30BaATEIBHBIX HIKOI
(c6opuuk buonorus. Paboune nporpammer. [IpenmerHas muHus yueOHUKOB
«JIunus wuzamn». 10—11 knaccesl: yued.mocodue yist 0011e00pa3oBaTENbHbIX.
opranuzaiuii: 6a3oBeiii ypoBens / B. B. Ilaceunuk, I'. T'. llIseros, T. M.
Edumora. — M. : [Ipocsemienue

U PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.JTaGopatopusIit mpakTukyM brosnorus 6-11 kiacc (yueOHO€E 3JIeKTPOHHOE
uznanue), Pecnybnukanckuit MmynbTUMeMa eHTp MockBa. PecriyOnukanckuii
MYJIbTUMEIA TIEHTP

2.OnextponHas oubnuoreka. [Ipocsemenne. MynpTMennitHoe yueOHOe Tocooue
M Ilpocsemenne MEJIMA

3.91inoc-ieHTp AuCcTaHIMmOHHOTO 00pazoBanuss WWW. Km. ru/education

4. bonpimas sHimkonenus Kupunina u Medonaus (31eKTpoHHOE yueOHOe
U3/1aHUE)

5. Anpeca caiitroB B MaTepHete http://edu.lc.ru

WWW.SOM.Si0.ru

eauHas KoJIIeKIus u(poBeIX 00pa3oBaTeabHBIX pecypcoB: http://school-
collection.edu.rul/.

www.bio.1lseptember. ru—T"aszera «buonorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru-Hay4yHbie HOBOCTH OMOJIOTHH;
www.herba.msu.ru-6oraamueckuii cepsep MI'Y;

WWW.MNr.goVv.ru-caift ¢ rocyaapcTBeHHon nupopmarmeit MunuctepcTa
MPUPOAHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ -buonorudeckast KapTuHa MUpa



