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IIOACHUTEJ/IBHASA 3AITMCKA

[Tpu pa3paboTKe MporpaMMbl TI0 OMOJIOTUHUTEOPETUYECKYI0 ~ OCHOBY  AJIA
oripefie/ieHUs1 TOAXOJ0B K (DOPMUPOBAHUIO COZiepXKaHHsI yueOHOTo TIipegMeTa
«buoorusi» coctaBUIN:KOHLeNTYyanbHbIe 1ojioxkeHruss @I'OC COO o
B3aMMOOOYC/IOB/IEHHOCTA  1ieJield, CcofiepkKaHWsi, pe3yJbTaToB oOydeHUs U
TpeOOBaHUY K YPOBHIO TIOATOTOBKH BBINTYCKHUKOB, TIO/NIOKeHUsT 00 o0mmx
Le/asX W [PUHLUIIAX, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOSIHUe CUCTeMBbI
cpegHero obiiero obpasoBanusi B Poccuiickoit defjepaiiviv, a TakKe TOTOXKEeHUs
o crenuduke Ouonoruyd, e€ 3HAUEHWW BTIO3HAHUM JKUBOW TIPUPOABI U
obecrieueHUM CyIl[eCTBOBaHUS uesioBeueckoro obmectBa. CorysacHO Ha3BaHHBIM
TI0JIO’KEHUSIM ~ OTIpeZieJieHbl OCHOBHBbIe (DYHKLIMKA TIPOTpaMMbI TI0 OUOIOTUM U eé
CTPYKTypa.

[lporpamma 10 Ouonoruud JaéT TIpeAcTaB/ieHWe O Lenasx, 00 obieit
cTpaTerud OOyueHWs, BOCTMTAaHUS U pa3BUTUA OOyYaIOIIMXCS CpeACcTBaMU
yuebHoro TmipeaiMeta «buosorusi», oripezenseT o0si3aTe/ibHOe  TIpeAMETHOE
co/lep)XaHue, ero CTPYKTYpy, paclipefieleHMe TI10 pasfieslaMm W Temaw,
pPeKOMeH/IyeMYI0 TI0C/ie/loBaTelbHOCTh W3yUeHUs] YyueOHOTo MaTepuana C yY4ETOM
Me)KTIpe/IMETHBIX W BHYTPUIIPEMETHBLIX CBsI3€M, JIOTUKU 0Opa30BaTe/IbHOTO
Tpoliecca, BO3pacTHBIX 0COOEHHOCTel 00yJaroIuxcs.

B mporpaMMe 10 OWOMOTMM TaKXKe YUYWUTBIBAIOTCS TpeboBaHHSA K
TJIaHUPyeMbIM JIMYHOCTHBIM, MeTarpeJMeTHbIM W TpeJMeTHbIM pe3y/abTaTaM
oOyueHuss B (OPMUPOBAaHMM OCHOBHBIX BH/IOB YyueOHO-TIO3HaBaTeIbHOU
JesTeTbHOCTH/yueOHBIX JeMCTBUM 0O0yUaroluXxcsi 10 OCBOEHHIO COZeprKaHUs
buonoruueckoro obpa3oBaHusl.

B mporpamme 1o 6uomornu (10-11 kmaccekl, 0a30BbI YpOBeHb) peayr30BaH
5KOJIOTUUECKOT0 MBbIIIIJIeHHs, TIpeACTaB/leHnid O 3[0pOBOM obOpase >KU3HU U
Oepe>kHbIM OTHOIIIEHHEM K OKpyKawiled mnpupoaHor cpefe. [loatomy
Hapsly C u3ydeHHeM O0OI[eOMONOTMUeCKUX TeOopuM, a Takke 3HaHUU O
CTPDOEHUM JKMBBIX CHCTEM pa3HOrO0 paHra W  CYLUJHOCTA  OCHOBHBIX
TIPOTEKarIUX B HUX TIPOLIeCCOB B mporpaMme 110 GUOOTUN
yZeJieHO BHUMaHUe MCM0JIb30BaHUIO TT0/TyYeHHbIX 3HAHUM B MTOBCEIHEBHOU JKU3HU
JJ71s1 pelleHus: TIPUK/IaJHbIX 3a7jay, B TOM UMC/Ie: MPOPUIAKTAKU HaC/ieJCTBEHHbIX
3aboneBaHU yesioBeKa, MeJJUKO-TeHeTUYeCKOro KOHCYJIbTUDOBaHUSI,
000CHOBaHHSI ~ 9KOJIOTMUECKU  1iesleco00pa3HOro MoBe/leHrs B OKpY Karolllei
TIPUPOJHOW Cpejie, aHa/M3a BAUSHUSA XO35MCTBEHHOM [eATeNIbHOCTA 4esioBeKa
Ha  COCTOsIHYMe  TPUPOAHBIX U MCKYCCTBEHHBIX JKOCHUCTeM. Y CU/IeHUe
BHUMaHUs K TIPUK/IQJHOM HarpaB/eHHOCTH yueOHOTO TipegmeTa «buosorusi»
MIPOAVKTOBAHO  HeoOXOJUMOCThIO  oOecrieueHHsi YCJIOBUW [T pellleHus
OHOM W3 aKTyaJbHBIX 33J@d IIKOJBHOrO OHoIoTHYecKoro o0pa3oBaHUA,



KoTopasi  TipefriosiaraeT  (opmupoBaHWe y 0O0OydYaromuxcs — CrocobHOCTH
aflafTUPOBaTbCs K WM3MEHEHUSIM [JIUHAMUYHO pPa3BUBAIOIIETOCsS COBPEMEHHOTO
MHpa.

[lporpamma 110 OWONOTUM SIBASIETCS OPHUEHTUPOM [Jii  COCTaBJIeHUS
pabounx TMporpamMM, aBTOPbl KOTOPLIX MOTYT TIPeZJIOXKUTbL CBOM BapHaHT
TI0C/Ie/IOBaTe/TbHOCTA M3yUYeHUss W CTPYKTYpbl yueOHOro Marepuaia, CBOE
BUjleHre TyTell (opmupoBaHus y oOydaroruxcs 10—11 KaaccoB IpeaMeTHBIX
3HaHWM, YMEeHWM U CIoCOOOB yueOHOM AesTeNbHOCTA, a TaKKe MeTOAUYeCKUX
pellieHWi 3a/lad  BOCIHTAaHUSI W PA3BUTHS CPeJCTBaMH yueOHOro TpeiMeTa
«buonorus».

buonoruss Ha ypoBHe cpefiHero o06iijero oOpa3oBaHUsI 3aHHMaeT Ba)kKHOe
Mecto. OH obecrnieuriBaeT (oOpMUpOBaHWe Y OOyYarOIMXCsl Tpe/CTaB/lIeHUuN o
HAayyHOW KapTHHE MHpa, paciidpseT U 0000iaeT 3HaHUS O O KUBOU
rpupozie, €& OTIWUYUTE/NbHBIX TPU3HAKaX — YPOBHEBOM oOpraHu3aluu WU
SBOJIIOLIUM, CO3[aéT YCAOBUS [JIsi: TI03HAHUS 3aKOHOB JKMBOW  TIPUPOJBI,
dbopmupoBaHus  (PYHKIMOHATBLHOWM TPaMOTHOCTH, HAaBBIKOB 3/JOPOBOTO U
Oe3oracHoro obOpa3a JKW3HHM, SKOJOTMUECKOr0 MBIIIJIEHUs, 1IeHHOCTHOTO
OTHOIIIEHUS K JKUBOM TIPUPO/IE U YeJIOBEKY.

Bosbilioe  3HaueHWe ~ OWONOTMSI  UMeeT  TakKkKe  [JJjI  pelleHUs
BOCIIMTaTeNbHBIX W pa3BUBAIOIIMX 3aflau cpegHero obiero oOpa3oBaHus,
colanu3aluu oOyuaronuxcs. M3yueHue Ouosoruu obecrieurBaeT yCJIOBUS [IJist
(GbopMUpOBaHUS WHTE//IeKTYa/IbHbIX, KOMMYHUKAIL[MOHHBIX W WH(OPMaLMOHHBIX
HaBbIKOB, 3CTETUUECKOU KY/bTYPHI, CTIIoCcoOCTBYeT WHTeTrpalyu
OuvonornuecKUx 3HaHWW C TIPeACTaB/IEeHUSMU W3 JAPYTHUX yueOHBIX TMpPEeAMEeTOB,
B YaCTHOCTH, GU3UKKM, XuUMUU UM reorpaduu. Ha3BaHHbIe TIO/IOXKEHUS O
npeHa3HauUeHUH YyueOHOro TipeagMeTa «bBHOMOTHS» COCTAaBUIM OCHOBY ZJIsI
oripefie/ieHUs] TOAXOAOB K OTOOPY U CTPYKTYPUPOBAHHWIO €ro
CoJiepKaHus, MpefiCTaB/IeHHOTO B IIPOTpamMMe 10 OMOIOTHH.

OTtbop cojepkaHus yueOHOro TipeaiMera «buosorus» Ha 6Ga3oBoM
YPOBHE OCYII[eCTBJIEH C TIO3WI[UH  KYy/JbTYpOCOOOpa3sHOTO II0AXOJla, B
COOTBETCTBUM C KOTOpBLIM 00yuyaroliuecss AO/DKHbI OCBOWTh 3HAaHUS U yMeHUs,
3HauMMble Ji1 (POPMUPOBaHUS
oOIeil Ky/bTypbl, OIpefesisollde ajZieKkBaTHOe TIOBeJleHHe uejioBeKa B
OKpY>KaroIllei TIPUPOIHON cpefie, BOCTpeOOBaHHbIE B TIOBCEHEBHOM JKHU3HU
W TIpaKTU4YecKou fAestesibHOCTH. Ocoboe MecTo B 3TOM CHCTeMe 3HaHUMU
3aHUMAIOT 3JIeMeHTbI CO/lepyKaHusl, KOTOpble  Cy>KaT OCHOBOM
nns hopMUpOBaHUsI TIpe/iCTaB/eHU O COBPeMEeHHOM eCcTeCTBeHHO-HayyHOU
KapTMHe Mupa U LIeHHOCTHBIX OpPUEHTAl[UsIX JUYHOCTH, CMOCOOCTBYIOLIUX
T'yMaHH3alUUd OHMOJIOTHYecKoro oOpa3oBaHMs.

CTpyKTypUpOBaHHe cofiepKaHusi ydeOHOTO Marepwasia B TporpaMme TiO
OWO/IOTHH  OCYIIeCTB/IEHO C YYETOM TIPUOPUTETHOTO 3HAueHUs 3HaHUW 00
OT/IMUUTENTbHBIX ~ OCODOEHHOCTSIX  JKMBOW  TMPUPOABR, O €€  ypOBHeBOU



OpraHM3alui ¥ SBOMIOIMA. B COOTBETCTBHMM C 3THM B CTPYKType YyueOHOTO
npeaMmera «buosorusi» BbIZIeJIEHBl  C/Ie[yIOLUe  COoZep)KaTeslbHble  JIMHUU:
«buonmoruss Kak Hayka. MeTogbl HayuyHOro T1O3HaHUS», «KjeTtka Kak
Obuonoruueckas  cucrema», «OpraHusM Kak Ouosiornyeckass — CHUCTEMa»,
«Cucrtema ¥ MHOroo0OpasWe OpPraHHUYECKOTO MWpa», «DBOJIOIUS >KUBOUN
TIPUPOJbI», «IKOCUCTEMbI U IPUCYII[HIEe UM 3aKOHOMEDPHOCTH.

Ilens u3yuyeHuss ydyebHoro mpeamera «buosiorusi» Ha 6a30BOM YpOBHE —
oB/laZieHWe OOyYarol[UMHUCS  3HAaHUSMM O  CTPYKTYpPHO-GYHKIMOHA/TEHOM
OpraHM3allid >KUBBIX CHUCTEM Pa3HOr0 paHra U MpuobpeTeHWe yMeHHM
WCI0/Ib30BaTh  3TWM  3HAHUSL [Ji1 TPaMOTHBIX [JEeUCTBUA B  OTHOLLIEHUU
00BEKTOB >KUBOW TIPUPOJLI M PpeIleHUs pa3/TMUHbIX KU3HEeHHBIX TIPo0/ieM.

MocTwkeHue 1[e/H W3yueHust yueOHOTO rpesiMeTa
«buonorus» Ha 6a30BOM ypoBHe obOecrieurBaeTCs pelieHreM Cie[yIoIuX 3aau:

OCBOeHHe O0yuarol[UMHUCS CHUCTeMbl 3HAaHUM O OMOIOTMUeCKUX TeOopusiX,
yUeHUsIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUTIOTe3ax, MpaBWiax,  Cay’>Kal[ux
OCHOBOM /7151 (hOpMUPOBaHUSI TPe/ICTaB/IeHU O eCTeCTBeHHO-HayyHOW KapTHHe
MHpa, 0 MeToJaX Hay4yHOro Mo3HaHUsl, CTPOeHUH, MHOT000pa3ry U 0COOeHHOCTSIX
JKUBBIX CHUCTEM pa3HOTO YPOBHSI OpraHMW3alldd, BBIJAIOIIMXCA OTKPBITUAX U
COBpeMeHHBIX MCCJIe[IoBaHUsAX B OUOIOTUY;

dbopMupoBaHre y  00yuvaroIuXCs TI03HABaTe/bHBIX,
VHTeJIJIeKTya/IbHbIX ¥ TBOPUECKUX CITOCOOHOCTe! B Mpoliecce aHasM3a
JAHHBIX O Ty TSX pa3BUTUS B OMOIOTUM HayUHbIX B3TJISZIOB, Wed U TIOAXOJ0B K
W3YUeHHUI0 >KUBBIX CHCTEM pPa3HOr0 ypPOBHS OpraHu3alluy;

CTaHOBJeHWe Yy oOyuatoiquxcs oOIiell KyJbTypbl, (QYHKIJMOHATLHOU
IPaMOTHOCTH, pa3BUTHE yYMeHUW  OOBACHATL U  OIeHWBAaTh  SIBJIEHUS
OKDY’KallIllero Mupa JKABOW TIPUPOJbI HAa OCHOBAaHWMU 3HAHUM U OIbITa,
TI0JTyUeHHBIX TIPY W3Y4YeHUH OMOMOTHM;CO3HaHWe LIeHHOCTH  OuoiorhuecKnx
3HaHUI J71sT  TIOBBIIIIEHUS] YPOBHS 9KOJIOTMUeCKOU KYJIbTYPBI, ISt
dhopMUpOBaHKsI HAYYHOI'0 MUPOBO33PEHMUS;

TpUMeHeHrHe TIPUOOPeTEHHBIX 3HAHWKM M yMEHHA B  TIOBCEeJHEBHOMU
JKU3HM JIJIsl OLIeHKW TIOC/Ie[ICTBUM CBOeM [lesiTeIbHOCTA TI10 OTHOIIEHUI0 K
OKpy>Karoteil cpesie, COOCTBeHHOMY 37I0pPOBbIO, 000CHOBaHHEe U COOJIO/IeHe Mep
NTpo(GUIaKTHKY 3a00/1€BaHUM.

B cucreme cpeaHero oOmiero obOpa3oBaHus — «buosorus»,
n3ydyaemasi Ha 6a30BOM YypOBHe, sIB/IsieTCsl 00si3aTelbHBIM YUeOHBIM TIPEIMETOM,
BXO/ISIIIIIM B COCTaB TIpeiMeTHOM 006/1acT «ECTeCTBeHHO-HayUHbIe TTPeIMeThI».

OO0i1jee UYKCIO YacoOB, PeKOMEHJOBAHHBLIX /s U3yueHusi Owonoruu — 68
yacoB: B 10 knacce — 34 vaca (1 yac B Hezent0), B 11 knacce — 34 yvaca (1 yac B
HeJesto).



COJEPXXAHUE OBYYEHUA
10 K/TACC

Tema 1. buosiorus Kak Hayka

buonoruss kak Hayka. CBs3p  Ouomoruu C  0OIIeCTBeHHBIMH,
TEXHUUECKUMHW W JIDYyTUMHM eCTeCTBEHHbIMUM HayKamH, ¢unocopuend, 3THUKOU,
9CTeTUKOH U mpaBoM. Ponbk Owonormm B (OPMUPOBAHWM  COBPEMEHHOMU
HayuyHOM KapTuHbl Mupa. Cucrema 6HM0/IOTHUECKUX HayK.

MeToapl TIO3HAHWSI JKWBOW TIpUpoOAbl  (HabsirofileHre,  SKCIIepUMEHT,
OMucaHWe, W3MepeHue, KaacCU(UKALUS, MOJe/MpOBaHue, CTaTUCTUUecKasi
06paboTKa TaHHBIX).

demoncmpayuu:
Ilopmpembi: Y. HapsuH, I'. Menaens, H.K. Konbuos, k. YotcoH u @.
Kpuk. Tabauybl u cxembl: «MeToZbI TTI03HAHUS KUBOM TIPUPOIbI».

JlaGopamopHblie u npakmuyeckue pabomsi:
[Mpaktryeckass pabora Ne 1. «Vcriosib30BaHWe pa3/MUHBIX METO/OB TIpU
W3yueHUH OMOJIOTHYeCKUX 00 BEeKTOBY.

Tema 2. JKuBble cCTeMbI U UX OpraHv3aLus

JKuBble cuctembl (6uocHcTeMBbl) KaK TIpeMeT U3ydeHUs OUOIOTUU.
OTnnurie XMBBIX CUCTEM OT HEOPraHUUeCKOW MPUPOJBI.

CpoiictBa 6uocucteM U UX pa3sHooOpa3ve. YDOBHU OpraHu3aluu
OWocucTeM:  MOJIEKYJISIPHBIH, K/IeTOUHbBIH, TKAaHEeBbIH, OpraHu3MeHHBIN,
TIOMY/IIIMOHHO -BU/JOBOM, SKOCHCTEMHBIH (0HOreorieHoTHUeCKHi ), brochepHbIH.

Hdemoucmpayuu:

Tabauybl u cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «YPOBHHM OpraHU3allid
JKABOU MIPUPObI».

Obopyooeanue: mozens Mosiekybl JTHK.

Tema 3. XMMHUYeCKUH COCTAB M CTPOEHHUE KJ/IeTKH

XAMUYECKUM COCTaB KJETKA. XUMUUECKHe 3JIEMEHThI:
MaKpO3/IeMeHTbl, MUKPO3JieMeHThl. Bozia 1 MUHepaJsibHbIe BellleCTBa.

@yHKMA BOJAbl U MUHepa/ibHbIX BelecTB B KjeTke. IloamepykaHue
OCMOTHUeCKOro OaaHca.

benku. CoctaB u crpoeHue 0enKOB. AMWHOKHUCIOTBI — MOHOMEDBI
benkoB. He3ameHwMmble U 3aMeHHMble AMHHOKHMC/IOTBI. AMHHOKHC/IOTHBIN
COCTaB. YPOBHU CTPYKTYpbl 0enKOBOM MOJeKy/ibl (TiepBUYHAsi, BTOPHUYHAS,
TPeTHYHasi Y UYeTBePTHYHAs CTPYKTypa). XHMHUYeCKHe CBONCTBa OesKoB.
Brosiornueckue GyHKIMYU GeIKOB.

depmeHTHl — OuHoMornMueckre KaTanu3aTopbl. CTpoeHue depMeHTa:



aKTUBHBIM 1[eHTp, cyOcTpatHasi crieljuduyHOCT. KodepMeHThl. BuTaMUHBL
OTnuuus pepMeHTOB OT HEOPraHWYEeCKHX KaTaau3aTopOoB.

YrneBogbl: MoOHOcaxapuibl  (T/OKO3a, pubo3a u  Je3okcupubosa),
Jucaxapuibl (caxapo3a, JaKTo3a) MW Toaucaxapuzibl  (Kpaxmas, TJIMKOTEH,
Lje/uTroio3a). bruonornueckre pyHKIMA yIieBOJOB.

Jlunuapl:  Tpuravuepupl, Gochomunuab, crepoufbl. ['MapoduUIbHO-
rupodobHbie cBoiicTBa. buosornueckve QyHkumu sunugoB.  CpaBHeHUe
yTJIeBOZIOB, Oe/KOB U JIUIK/0B KaK UCTOUHUKOB SHEPIUM.

Hykneunosesle kuciorel: [JHK wu PHK. Hykneotuabl — MOHOMepEbI
HYK/IeMHOBbIX KUC/IOT. Crpoenve ¥ (yHkuuu [IHK. CtpoeHve u ¢QyHKUMH
PHK. Bugbl PHK. AT®: cTtpoeHue u (hyHKIUU.

Lutonorus — Hayka o KieTke. KyieTouHas Teoprst — npyuMep B3auMOJENUCTBUS
ujier U (paKTOB B HAYYHOM MO3HaHWU. MeTo/Ibl U3yYeHUs! KIEeTKH.

Knetka Kak 1iesiocTHasi >kuBasg cuctema. OOlue TMpuU3HaKUd KJIETOK:
3aMKHyTasi Hapy>kHasi mMemOpaHa, Monekynbl JIHK Kak TeHeTWMuecKuii arrapar,
cucTeMa CUHTe3a Oerka.

Tumbl K/IeTOK: JYKapuoTHUecKas W TIpoKapuoTuueckas. OcobGeHHOCTH
CTpOeHHsI TIpOKapuoTudeckol kieTku. KieTouHast cTeHka Oaktepuii. CTpoeHHe
5YKapuOTHUUYeCKON KJeTKW. OCHOBHbIE OT/JIMYMSI PaCTUTEbHOW, >XUBOTHOWM U
rprUOHON KJIeTKHU.

[IoBepXHOCTHBIE  CTPYKTYpPbl KJ/I€TOK — KJ/IeTOYHasi CTeHKa, [JIMKOKAIUKC,
ux ¢GyHkuud. IlnasmaTuueckass MemOpaHa, e€ cBoiicTBa U (QYHKLUU.
[uTtoryia3ama U eé opraHouzbl. OgHOoMemOpaHHble opraHouzbl KiaeTku: OIIC,
armapat  'onpfpku,  yii3ocombl.  [loyaBTOHOMHBIE — OpraHOM/bI  KJIETKU:
MUTOXOH/JPUH, TIacTUAbL. [IporcxoxaeHWe MWUTOXOHJPDUM W TUIaCTU[. Bujel
nactyfi. HememMOpaHHble OpraHou/ibl KAeTKW: pUOOCOMBI, KIETOUHbIN LIeHTp,
LIEHTPUO/IY, PECHUYKH, >XTYTUKU. DPYHKIUM OPraHOMOB K/IeTKU. BKtoueHus.

Anpo — perynsTopHbIM LeHTp KieTku. CTpoeHuwe sjpa: sjepHas
000J/10UKa, KapyoTia3mMa, XpOMaTHH, SAPIIIKO. X POMOCOMBI.

TpaHCropT BelecTB B KJIeTKe.

Hdemoucmpayuu:

ITopmpemnbi: A. JleBenryk, P. T'yk, T. IIBann, M. Illneligen, P.
Bupxos, [Ix. YorcoH, ®. Kpuk, M. Yunkusc, P. ®panknmng, K.M. bap.

Huazpammbl: «PacrnipefieieHne XUMUYECKUX 3/IEMEHTOB B HEXUBOU
npupozie», «PacrpesiesieHre XUMUYECKHUX 3JIEMEHTOB B )KUBOW MPUPOJIE».

Tabauybt  u CXembl: «[lepuopgnueckasi ~ Tabnuia  XUMHAYECKUX
3/ieMeHTOB», «CTpoeHUe MOJIeKYyJbl BOAbl», «buocuHTe3 Oenka», «CTpoeHUe
MoJieKybl  Genka», «CtpoeHune ¢epmeHTa», «HyknemHoBble Kuciotbl. JJHK»,
«Ctpoenue mosiekysbl  AT®», «CTpoeHrWe  3YKapUOTHUYECKOM  KJIETKW»,
«CTpoeHMe  KUBOTHOW  K1eTKW», «CTpoeHrWe PpacTUTeNbHOM  KIIeTKW»,
«CTpoeHre  TpPOKapUOTUYeCKOW  KieTKW»,  «CTpoeHue — sijpa  KJIETKW»,



«YT/1eBOAbl», «JIUMUIabD».

Ob6opydosaHue: CBeTOBOM MHKDPOCKOI, 000pyZOBaHHWe IS
TpoBeZieHUs] HAO/IOZIeHW, W3MepeHuH, SKCTepUMEeHTOB, MUKpOTIperapaThl
PaCTUTETBHBIX, )KUBOTHBIX U OaKTePUATbHBIX KIETOK.

JlaGopamopHble u npakmuyeckue pabomsi:

JlabopaTopHast pabota Ne 1. «/3yueHre KaTaTUTHUeCKOW aKTUBHOCTH
(epmMeHTOB (Ha MprYMepe aMu/a3bl WK KaTaasbl)».

JTaboparopHast pabota Ne 2. «/3yueHue CTpoeHUs K/I€TOK PaCTeHUH,
YKUBOTHBIX U OaKTepuii MoJ, MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIperiapaTax u ux
OMUCaAHUE».

Tema 4. ) Ku3HejeaTe/IbHOCTb K/I1€TKH

OOmMeH BeIrlecTB, WiId MeTabo/MM3M. ACCUMWIALMA (TJIaCTHUECKUN
oOMeH) 1 AUCCUMUIALUA (SHEPreTUUeCKM O0OMeH) — [Be CTOPOHBI
eWHOro Tmpoliecca Metabosnr3ma. Posib 3aKOHOB COXpaHeHHs BeIeCTB U
SHepruM B TIOHWMaHUU MeTabosr3ma.

Tumnbel oOMeHa BeIeCTB: aBTOTPOMHBLIM W TreTepoTpodHbIA. Ponb
dbepMeHTOB B 0OMeHe BellleCTB U TIpeBpallleHUH SHepruu B KJIeTKe.

dortocuHTe3s. CpeToBass W TemHoBasg (a3bl (orocuHTe3a. Peakiuu
dboTocuHTe3a. IDPeKTUBHOCTL (OTOCUHTe3a. 3HaueHHe (POTOCHUHTe3a /il >KU3HU
Ha 3emse. BrusHue ycrmoBuii cpeabl  Ha  (oTOCMHTE3 U CIOCOOBI
TOBBILLIEHUS] €ro TPOAYKTHBHOCTH Y KYJbTYPHBIX PACTEHUM.

XemocHHTe3. XeMOCHHTe3Upyolye bakTepun. 3HaueHe XeMOCUHTe3a /IS
JKU3HU Ha 3emJie.

OHepreTuuecKMii oOMeH B KieTKe. PacierieHve BelecTs,
BblJleJieHMe U aKKyMYJ/IMDOBaHWe 3Hepruu B KjeTKe. JTarbl SHepreTuyeckoro
obmeHa. I'mukonus. bpoxkeHne u ero BuAbl. Kuc/IoposHOe OKHC/IeHHe,
WM K/IeTouHoe [bixaHue. OkucauTenbHoe hochopummpoBaHue.
OddeKTUBHOCTL SHEPreTHUeCcKoro ooMeHa.

Peakijum MatpuuHOro cuHTe3a. [‘eHeTuueckass wuH@opmanusi u [JIHK.
Peanuzanys reHetuyeckod WHGOpMalMd B KJeTKe. ['‘eHeTUUeCKWW KOZ W
ero cBoWcTBa. TpaHckpurimsi — wmaTpuuHbiii cuHTe3 PHK. Tpancnsius —
buocuHTes OGenka. Otambl TpaHCAAMM. KogupoBaHuWe aMUHOKUCIOT. Posib
pubocom B GrocuHTe3e Oesika.

Heknerounele QopMbl >KHM3HM — BUPYChbl. VICTOpUSI OTKpBITUS
BupycoB ([.M. VBaHoBckuii). Oco0eHHOCTH CTPOEHUSI U  >KU3HEHHOIO
LMK/Ja BUpYyCcOB. bakrtepuodaru. bose3nu pacreHui, >XMBOTHBIX U UeIOBEKa,
Bbi3biBaeMble BHUpycaMd. Bupyc umMmmyHogeduumra uenoBeka (BUY) -
Bo30yautens CIIM[a. OOpaTHas TpaHCKPWIILWS, peBepTa3a W WHTerpasa.
[TpodrnakTHKa pacrpocTpaHeHUsi BUPYCHBIX 3ab0ieBaHUI.

Hdemoncmpayuu:
Iopmpemni: H.K. Konbuos, [.1. UBanoBckui, K.A. Trumupsses.



Tabauybl u CXeMbl: «Turbl TIUTAHUS», «MeTabomu13m»,
«MuTtoxoHapUI», «OHepreTuyecKkum obOMeH», «XJI0pOI1acT»,
«®orocunres», «Crtpoenne [IHK», «CrtpoeHne u  (yHKIMOHMPOBaHHE
reHa», «CuHTe3 Oeska», «['eHeTHueckuii Koj», «Bupycel», «bakreprodarmu»,
«CTpoenve u  ku3HeHHbIM 1WKA  Bupyca CIIW[la, 6akrepuodara»,
«Permukanmsa JHK».

ObopyoosaHue: w™openv-aniuiikaimu «Yasoenne [JHK wu
TPAHCKPUIIHs», «brocuHTe3 6enka», « CTpoeHHe KIeTKU», MO/le/Tb CTPYKTYPbI
JHK.

Tema 5. PasMHOXeHHe M HHMBH/lya/IbHOE pPa3BUTHEe OPraHU3MOB

KreTouHbIii LUK/, WIA >XU3HEHHbIM LUK/ KaeTKU. VHTepdasza U MUTO3.
[lpoueccel, mpoTekaromye B  uHTepdasze. Permkanusi —  peakuus
matpuuHoro cuHte3a [JHK. CrpoeHue xpomocoM. XpOMOCOMHBIM Habop —
KapuOTHIl. JIATIJIONJHBIA W TallJIOWAHBIA XPOMOCOMHBIE HaOOpbl. XpOMaTHBI.
[luTosiornyecke  OCHOBbI  pasMHOXEHWS U UHAWBUAYa/TbHOIO Pa3BUTUSA
OpraHH3MOB.

Henenune knetku — muto3. Ctaauu muto3sa. [Iporeccel, mpoucxopsigye Ha
pasHbIX CTaZUsAX MUTO3a. brosorunueckuii CMbIC/I MUTO3a.

[Tporpammupyemast rubesb KJIeTKH — arioInTo3.

@®opMbl  pa3MHOXKEHUsI OpraHu3MoOB: Oecriojoe U 1ojoBoe. Bupl
Oecriosioro pa3MHOXKeHUs:  JleJieHWe HaZiBoe, MOYKOBaHUE OJHO- U
MHOTOK/IETOUHBIX, criopoobpa3oBaHue, BereTaTUBHOE pa3MHOXXeHUe.
NckyccTBeHHOE  KJIOHMPOBAaHWE OPraHW3MOB, €r0 3HaUeHUe [1Ji CeJIeKLUH.

[TosloBOe pa3MHOXKeHUe, ero OTJINYMs OT 6ecriosoro.

Meno3. Craguu Meno3a. Ilpoueccel, MNpPOUCXOAAIIME HaA CTAAUAX
Mmero3a. IloBegeHme xpomocom B Meko3e. Kpoccunrosep. buonornueckui
CMBIC/I U 3HaUeHHWe Melo3a.

['ameroreHe3 — Tmiporjecc 00Opa30BaHUSI TIOMIOBBIX KIETOK Y >KUBOTHBIX.
[TosioBBIe Keme3bl: CeMeHHUKU U suuHUKA. OOpa3oBaHue W pa3BUTHeE TOJIOBBIX
K/IeTOK — TameT (CrepMaro30u/], SWLeK/IeTKa) — CrepmMaToreHe3 M OOreHes.
Oco0GeHHOCTH CTpOeHUs SIULEKJIeTOK W CcriepMaTo30u/i0B. Orioj0TBOpeHHe.
ITapTeHorenes.

NupuBuayansHOoe  pa3BuTHe  (OHTOreHe3). OMOpHOHa/IbHOE
pa3Butue  (3MOpHoreHes). OTarnbl 9MOPHOHATLHOTO pa3BUTHUS y
TI03BOHOUHBIX JKUBOTHBIX: Ip0O0/ieHHe, TaCTPy/IALs,  OpraHOTeHe3.
[TocTaMbproHanbHOe pa3BuTHe. THUIBI MTOCTIMOPHOHATBEHOTO pa3BUTHUS: TPSIMOe,
HerpsiMmoe (TMUYMHOYHOE). BivsgHWe cpeabl Ha  pasBUTHE  OPraHU3MOB,
dakTophl, CHOCOOHbIE BBI3BIBAaTH BPOKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 LIBETKOBOI'O PaCTeHUs: CTPOeHUe
CeMeHH, CTalui Pa3BUTHUS.



demoncmpayuu:

Tabauybt u cxembl: «DoOpMbI Pa3MHOXKEHUS] OPraHHW3MOB»,
«/IBOliHOe  OM/IOJOTBOpEHHME Y I|BEeTKOBBIX  pacTeHuil», «BereratuBHOe
pa3sMHO)KeHHe pacTeHUi», «/leseHue KieTKu OakTepwii», «CTpoeHHe ITOIOBbIX
K/1eTOK», «CTpoeHre XpOMOCOMbI», «Knetounbii mukn», «Pemmkaums [JHK»,
«Mwuto3», «Mero3», «[IpsmMoe U Henpsmoe pa3BuTue», «l'ameToreHes y
MJIEKOITUTAKOLIUX UM YejioBeKa», «(OCHOBHbIe CTaJud OHTOreHe3a».

ObopyodoeaHue: MUKPOCKOT, MUKporipernapatbl «CriepmMaTo30U/bl
MJIEKOTIUTAIOLLero»,  «fhlekneTka  MJIeKonmurarmero», «KapuokuHes B
KJIeTKax KOpellKa JyKa», MarHuTHas MoOJeJb-alruiuKanus «/leneHve KeTKu»,
mogens JHK, Mogens MeTada3HOU XPOMOCOMBI.

JlabopamopHbie u npakmuyiecKue pabombi:

JlabopaTopHast pa6ota Ne 3. «HabmozeHre MUTO3a B K/IeTKax KOHUMKA
KOPeIITKa JTyKa Ha TOTOBBIX MUKpOITpPerapaTax».

JTaboparopHast pabota Ne 4. «/3yueHue CTpOEHUS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpeTiapaTax».

Tema 6. Hac/ieACTBeHHOCTb M ©3MEHUUBOCTH OPraHU3MOB

[Ipegmer ¥ 3amauu reHeTuku. Vcrtopusi pa3BuTvs TeHeTUKU. Poiib
L[UTOJIOTUM U SMOPUOJIOTUN B CTAaHOB/IEHUM FeHeTUKH. BK/a poCcCUNCKUX U
3apy0Oe)KHbIX YUEHBIX B Pa3BUTHE TeHETUKU. MeTo/[bl TeHeTUKU
(rubpU0IOTHUECKUH, [ATOT€HEeTHUUECKUM, MOJIEKY/IIPHO-TeHEeTUUeCKUHN ).
OcCHOBHBIe TeHeTHYeCKUe TIOHATHA. ['eHeTHuUecKas CMMBOJIMKA, UCIIOJIb3yeMasi
B CXeMaXx CKpellBaHUM.

3aKOHOMEPDHOCTHA  HacJ/ieJoOBaHWs  TPU3HAKOB,  yCTaHOBJieHHble [
Mengenem. MoHorubpusHoe cKpellliBaHue. 3akKoH eAuHooOpa3us TUOpHOoB
repBoro noxkoseHus. [IpaBusio JoMUHMpPOBaHUA. 3aKOH pacleryieHUsl PU3HAaKOB.
I'mnoTe3a uncrotel ramet. [1o/1HOe ¥ HeroOIHOe JOMUHUPOBAHUeE.

OurnbpugHoe  cKpellyBaHWe. 3aKOH  HE3aBUCUMOIO  Hac/ie[OBaHUs
TpU3HAKOB. LIuTOreHeTuyeckue OCHOBBI JUTUOPUIHOTO CKpell1BaHus.
Amnanusupyroiee CKpell[iBaHue. Ncmonb3oBanue aHa/IM3UPYIOLLIeTro
CKpeIlMBaHUs [/Is1 OTipejie/ieHsi FfeHOTUIa 0COOU.

CueryieHHOe HacjiefioBaHWe Tpu3HakoB. Pabora T. MopraHa 1o
CLIeIVIeHHOMY Hac/iej0BaHu1I0 reHoB. HapyiieHue crjeryieHusi FeHOB B pe3yJbTaTe
KPOCCHHIOBepa.

XpOMOCOMHasi TeOpUs HaC/IeICTBEHHOCTHU. ['eHeTUUeCKre KapThl.

['enetvka mnosia. XpOMOCOMHOe ompejejieHWe T10jla. AyTOCOMbI U
TI0JI0BbIE XPOMOCOMBL. ['omorametHble U reTeporaMeTHbIe OpPraHUu3Mbl.
HacnenoBaHue 1pr3HaKoB, CLIET/IEHHbBIX C [10JIOM.

N3MeHUMBOCTB. BY/ibl KI3MEHUMBOCTH: HEHAC/IeICTBeHHAsl U Hac/le[CTBeHHas.
Pone cpembl B HeHacC/JeACTBEHHOM  M3MEHUYMBOCTH.  XapaKTepUCTHKA



MOAH(MUKALIMOHHOW H3MEeHUMBOCTU. BapualMoHHBIM psii U  BapuallMOHHas
kpuBasgd. Hopma  peakiyuu nipusHaka. Ko/imuecTBeHHble UM KauyeCTBEHHbIE
TIpM3HAKU U UX HOpMa peakiiuu. CBoMCTBa MOAU(MUKALIMOHHOW N3MEHUUBOCTH.

HacnencrBeHHass, WM  TeHOTUNWYECKas, HW3MEHUYMBOCTb.
KoM0OvHaTBHas W3MEHUMBOCTb. Meio3 U TI07I0BOM TMpOIeCcC — OCHOBA
KOMOMHATUBHOU U3MEHUHBOCTHU. MyTanoHHas M3MEHUHBOCTb.
Knaccudukaliys MyTaljdii: TeHHble, XPOMOCOMHbIE, TeHOMHAbIE. Yactota u
TIPUYMHBI MyTalui. MyTareHHble (PakTOpbl. 3aKOH TOMOJIOTMYECKUX PSiZIOB B
Hac/ieicTBeHHOM n3MeHurBoCcTU H.W. BaBusogsa.

BHesijepHasi Hac/1eICTBEHHOCTb U U3MEHUMBOCTb.

['eneTrka uesioBeka. Kapuotun uyesioBeka. OCHOBHbIe MeTO[bl T€HETHUKHU

yesioBeKa: reHeajioTUueCcKuH, 6JIM3HEI]0BbIH, LIUTOreHeTHYeCKUH,
O1OXUMUUECKUM, MOJIEKY/ISIPHO-TeHEeTUUeCKHA. CoBpemMeHHoOe
orpezeseHue reHOoTHUIIa: TIOJTHOT€HOMHOE

CeKBeHUpOBaHWe, TeHOTUIMpOBaHMWe, B TOM uucie ¢ nomoupo [IIP-
aHanmm3a. HacnencrBeHHble 3abosieBaHUsI yesioBeKa: TeHHble Oosie3HH, Gosie3HU C
HaceCTBeHHOU

TIpe/IpacriosioKeHHOCTbI0, ~ XPOMOCOMHbIe  00Jie3HM. ComaTtuueckve U
reHepatuBHble mMyTaluu. CTBOsOBble KieTKd. [IpuHLuMIBI 370poBOro obpasa
YKU3HH, AUArHOCTUKH, MPOGUIAKTUKY U JieUeHUsl TeHeTUUeCKUX 0osie3Heil.
MeauKo-reHeTUUeCKOe KOHCY/IbTUPOBaHHe. 3HaueHre MeJULIMHCKOW MeHeTUKHU B
NpeZIOTBPALlleHny U JieueHUH reHeTHUYeCcKUX 3abosieBaHui ueioBeka.

Hdemoucmpayuu:
Ilopmpemnbi: T'. Menpgenb, T. Mopran, I'. ge @Ppus, C.C.
Yeteprkos, H.B. TumodeeB-PecoBckuii, H.IA. BaBusios.

Tabauybt u  cxembl:  «MoHOTMOpPUJHOE  CKpell[iBaHWe U  €ro
[IUTOTeHeTUUeCKasi OCHOBa», «3aKOH pacCIIelieHusi U €ero LMTOTeHeThdecKast
OCHOBa», «3aKOH UWCTOTBI rameT»,  «JurubpugHoe  CKpelluBaHUe»,
«JuTonoruueckve  OCHOBbI ~ JAWUTMOPUAHOTO  CKpeluBaHUs»,  «Meio3»,
«B3auMopeticTBie  alyielbHBIX TeHOB», «l eHeTHUeCcKWe KapThl pacTeHuH,
XWBOTHBIX U 4YeJIOBeKa», «['eHeTHKa  TmOJIAY, «3aKOHOMEpHOCTU

Hac/Ie[JOBaHMs, CIETVIEHHOTO C TI0JIoM», «KapruoTuribl uesioBeKa U JKUBOTHBIX»,
«Buapl m3mMeHUMBOCTH», «MoaubHUKaIl[MOHHass W3MEeHUHNBOCTh», «HacenoBaHue
pe3yc-dakropa», «I'eHeTHKa TpymI KPOBH», «MyTallMOHHasT N3MEHUMBOCTh».
ObopydoeaHue: MoieTU-aIMITAKAL[AN «MonHorubpuzaHoe
CKpellliBaHue», «HerosHoe JOMUHMpOBaHUe», «IUrnOpugHOe CKpeluBaHUe»,
«[Tepekpéct XxpoMoCOM», MUKPOCKOIT M MHUKporipenapar «JIpo3oduna» (Hopma,
MyTauyy ¢GOpMbI KPbUTbEB U OKPAcKu Tesa), repbapuii «I'opox TToCeBHOM».

JlabopamopHbie u npakmuyecKue pabombi:
JlabopaTopHass pab6ota Ne 5. «M3yueHue pe3y/nbTaToB
MOHOTHOPUZHOTO U AWTUOPUHOTO CKPEIUBaHUSA Y AP030(U/Ibl HAa TOTOBBIX



MHKpOITperapaTax».
JlabopaTopHass pabora Ne 6. «M3yuenune MoaMbHUKAIMOHHON
M3MEHUMBOCTH, TIOCTPOEHNEe BapUAI[MOHHOTO Psifia ¥ BapHUal[MOHHOW KPUBOI».
JlabopaTtopHass pabora Ne 7. «AHamu3 MyTaluii y Apo30guibl Ha
TOTOBBIX MHUKpPOITperaparax».
ITpakTrueckast pabora Ne 2. «CocTap/ieHre 1 aHaIu3 POIOCIOBHBIX
yesioBeKa».

Tema 7. Cenexkuusi opraHu3mMoB. OCHOBBI 0HOTeXHO/IOTUH

Cesiek1jyisl KaK HayKa U IIpoLiecC. 3apoXzeHve CeJleKLUA U [JOMeCTUKaLUs.
Yuyenne H.M. BaBunoBa 0 1jeHTpaxX IIPOMCXOXKAE€HWS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuM. L|eHTpbl NMPOUCXOXKAEHUsS] AOMAIHUX >XUBOTHBIX. COpT,
110poJa, LITaMM.

CoBpemMeHHbIe MeTOAbl CejleKUMW. MaccoBbld W WHIWBU[YaTbHBIU
OoTOOPBI B CeNeKIIUM pacTeHHWd U >KUBOTHbIX. OIjeHKa 3KCTepbepa.
bir3kopoacTBeHHOE CKpeluBaHre — HHOpuAUHT. UncTas muausA. CKpeluBaHye
YKUCTBIX MHUN. ['eTepo3uc, unu rubpugHas cuia. HepojcTBeHHOe
CKpellMBaHue — ayTOpuauHr. OTAanéHHas rTuOpuusalus U eé ycrexu.

W cKycCcTBeHHBIM MyTareHe3 W IOJydYeHue MOJUIVION0B. JloCTKeHUs CeyleKLun
pacTeHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

KiyioHupoBaHue BBICOKONPOAYKTHMBHBIX —Ce/IbCKOXO35IMCTBEHHBIX OPraHu3MOB.
OKosoruueckie U 3TUueckue  mpobnembl. [I'MO  —  reHeTHMUeCKd
MOAU(ULMPOBaHHbIE OPTraHU3MBl.

Hdemoucmpayuu:
Ilopmpemnbi: H.W. BaBunos, U1.B. MuuypuHs, I'.[]. Kapnieuenko, M.®.
ViBaHoB. Tabauybl u cxembl: KapTa «LleHTPBI TTPOUCXOKAEHUS U
MHOT000pa3us KyJIbTyPHbIX
pacteHui», «[lopoAbl  AOMaIIHUX  >KUBOTHBIX», «CopTa  KYJbTYPHBIX
pacteHuii», «OtaanénHas rudpugu3anus», «PaboTel akagemrka M.®. VBaHoBa»,
«[Tomumnonusi», « OOBLEKTEI OMOTEeXHOIOTUI», «KetouHble
KYJIbTYPbl Y KJIOHUpOBaHUe», « KOHCTpyrpoBaHUe U TTlepeHOC TeHOB, XPOMOCOMY.
O6opydogaHue: MyISDKU TIZIOJOB W KOPHEIION0B AWKUX (HopM U
Ky/JbTYPHBIX COPTOB pacTeHui, repbapuii «CenbCKOX0351CTBEeHHbIE paCTeHUS».

JlaGopamopHble u npakmuyeckue pabombi:

OKcKypcust «OCHOBHbIe METO/bI U IOCTW)KEHHsI CeIeKLIUM pacTeHUd 1
JKMBOTHBIX (Ha CeNeKIL[MOHHYI0 CTaHLUIo, IJIeMeHHYI Gdepmy,
COPTOUCITBITATe/IbHBIM YYaCTOK, B TEIUVTMYHOE XO0351CTBO, JabopaTOpPHIO
arpoyHUBepCUTETa WU HAYYHOTO LIEHTPa)».



11 KVIACC

Tema 1. DBo/IIOIHOHHAsA 0HO/I0THS

[IpeanockIKY BOSHUKHOBEHUST SBOTIOLIMOHHOW TEOPUM. DBO/FOLIMOHHAS
Teopusi U eé MecTo B OH0JioTUY. BiusiHue SBOIOLIMOHHOM TeOpUX Ha pa3BUTHE
buonoruu 1 APyryux HayK.

CBugetennscTBa  5BoyoLMM.  [laymeoHTO/IOrMUeCKUeE:
T0C/Ie/I0BaTe/IbHOCTh TIOSIBJIEHWST BUJOB B [a/IEOHTOJIOTMYECKOW JIETOTUCH,
nepexo/iHbie PopMmbl. buoreorpaguueckue: CxoACTBO U pasnuuve (ayH u djop
MaTepUKOB U OCTPOBOB.

OMOpHO/IOTUYeCKHe: CXOJCTBA W  pa3iuuvsi SMOpPHOHOB  pa3HbIX
BUJIOB TTO3BOHOYHBIX. CpaBHUTEBHO-aHATOMUUECKHE: rOMOJIOTUYHBIE,
aHaJIOTMYHbIe, pYyJMMeHTapHbIe OpraHbl, aTaBU3MBbl. MoviekyJisipHO-
OMOXMMHYEeCKHe: CXO/CTBO MeXaHHW3MOB  HAC/eACTBEHHOCTH W OCHOBHBIX
MeTabo/MuecKUx TyTeld Yy BCeX OpraHU3MOB.

OBoyoLMOHHasAs Teopus Y. JlapBuHa. IIpeArocbuiKv BO3HUKHOBEHUS
JapBUHM3Ma. [IBWXKyllMe  CWIbl  3BOMIOUMU  BUJOB 10  JlapBUHY
(u30bITOUHOE  pa3MHO’KeHHe TP OTPAaHUUEeHHOCTU pPeCcypCoB, HeoTmpe/eeéHHast
M3MeHUYMBOCTh, O0pb0a 3a CyliecTBOBaHUe, eCTeCTBeHHbIN 0TOOD).

CuHretrueckas Teopust 3BomoLuu (CT3I) 1 eé oCHOBHbIE

nonokeHust. Mukposposironus. [lomysianms Kak eJuHALIA BUJA U

5BOJIFOLIUH.

IIBroKyIie cusibl ((hakTopbl) 9BOIOLIUM BHUJOB B MpUpoje. MyTallOHHbIN
TpoIjecC ¥ KOMOMHATUBHAs U3MEHUMBOCTD. 1oy IsIIiOHHbIe BOTHBI U Apetid
reHoB. V30/LUs1 U MUTpaLysl.

EcTecTBeHHBIN 0TOOP — HarpaB/sIOIMiA (hakTop 3BoOLKN. DOpPMBbI
eCTeCTBeHHOr0 0TOopa.

[IprcnocobseHHOCTb  OpPraHW3MOB  KakK — pe3y/bTaT — SBOJIOLUU.
[TpumepsI ripuctiocobieHu y opraHu3mMoB. ApoMopd03bl U UAMOaJaNTaLI|MN.

Bua u BuzmoobpasoBanue. Kpurepuu Buzsa. OcHOBHbIe (DOPMBI
BUZI000pa3oBaHusi: reorpaduueckoe, IK0JOrHUeCKoe.

MakposBositoruss.  @opMbl  SBOMKOLMU:  (PusieTUUeCKas,
JMBepreHTHasi, KOHBepreHTHas, TlapasuiesibHasi. HeobpaTMOoCTh SBOJIIOLIUN.

[TpoucxoxxjeHre OT HecreLyuaJu3upOBaHHbIX TPEeJKOB.
[Tporpeccupytoiiias crienianu3alys. AfanTUBHAs padaLiusl.

demoncmpayuu:

Ilopmpemni: K. Jlunnen, XK.b. Jlamapk, Y. Japeun, B.O. KoBaneBckuu, K.M.
bap, 3. I'ekkenb, ®. Mromiep, A.H. CeBepLioB.

Tabauybl u cxembl: «Pa3BUTHe OpPraHAYECKOTO MHpa Ha 3emie»,
«3apo/IbIIY TT03BOHOYHBIX >KUBOTHBIX», «ADPXeONTepukc», «PopMbl 60prOBI 3a
Cyll[eCTBOBaHHUEe», «EcTecTBeHHBbIM 0TOOp», «MHOrooOpasue COPTOB pacTeHMi»,
«MHoroo0pasue Mmopo/ JKUBOTHBIX», «ITonmynsaumm», «MyTaroHHas



13MeHUYUBOCTbY, «Apomopdo3bi», «pnoamanranum», «Ob6ras
JereHepauys», «/IBWwKylue CWibl 3BOMOLUK», «Kapra-cxemMa  MaplipyTa
Iy TelleCTBUA 4. [apBrHa», «bopnba 3a CylLLleCTBOBaHUE»,
«[IpucmnocobeHHOCTh OpraHM3MOBY, «['eorpadurueckoe
BU/I000pa30BaHue», «DKOJIOTMUYeCKoe BHA000pa30BaHUe» .

ObopydoeaHue: KOJIIEKI[USI HACEKOMBIX C pa3/IMUHBIMM THIIAMH OKPACKH,
Habop TJIOZIOB U CeMsiH, KOJuleKiys «IIprMepshl 3allUTHBIX TPUCIIOCOOTeHUN Y
JKUBOTHBIX», Mofe/lb «OCHOBHble HarpaB/ieHHs  JSBOJIIOLIUW», OOBEMHas
Mogenb «CTpoeHHe TOJIOBHOI'O MO3ra ITI03BOHOUHBIX».

buoreorpadurueckas kKapTa Mupa, KosuiekKiusi «®PopMbl COXpPaHHOCTH
HCKOMaeMbIX >XMBOTHBIX U pacTeHWUM», MoJenb anmaukaiusi «llepekpéct
XPOMOCOM», BJIa)KHbIe I1perapaThl «Pa3BUTHE HACEKOMOIO0»,
«Pa3Butne  narymku», Mukporpenapar «/po3oduia» (HOpMa, MyTaluu
(OpMBbI KPbIIbEB U OKPACKU TeJla).

JlabopamopHblie u npakmuyeckue pabomsi:

JlabopatopHass pab6ora Ne 1. «CpaBHeHHe BHJOB IO
MOpP(hOI0TUUECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «OmucaHHe TPHCIOCOO/IEHHOCTH
OpraHu3Ma M eé OTHOCUTE/IbHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHHe U pa3sBUTHe )XU3HH Ha 3emiie

[loHayuHble TIpeACTaBAeHUS O 3apOXKAeHuu >KU3HW. HayuHble
TUMOTe3bl BO3HUKHOBEHHS JKU3HM Ha 3emse: abuoreHe3 U TaHCTIEPMHUSI.
Xumuueckasi 3BOMOLMSA. AOHOTeHHBbIM CHHTe3 OpraHWYecKUX BeLeCTB U3
HeOpraHu4yecKux. OKCIIepUMEeHTa/lbHOe TII0[TBepsKeHue XUMUYECKON
9BO/MIONMKM. HauasbHble 3Tanbl  OMOIOrMYECKOl BOMIOIUH. ['UImoTe3a PHK-
mupa. @opMupoBaHre MeMOpPaHHBIX CTPYKTYP W BO3HHUKHOBEHHE ITPOTOKJ/IETKHU.
ITepBble k/eTKM U UX 3Bo/MOLUS. DopMUPOBaHUE OCHOBHBIX T'PYIII YKUBBIX
OpraHu3MOB.

Pa3BuTHe >XW3HU Ha 3emse MO 3paM U Iepuojam. Katapxei.
Apxeiickas U IpoTepo30KcKas 3pbl. [laneo3olickas 3pa U eé mepuo/pl:
KeMOpHUICKHH, OPAOBUKCKHUM, CUJTyPUMCKUHN, JeBOHCKHM, KAMEHHOYTOJIbHBIH,
TIePMCKHHU.

Mes3030¥1cKas 3pa U eé repuo/ibl: TPUaCOBbIM, FOPCKUU, MEJIOBOU.

KaitHo301CKast 5pa U eé nepuo/bl: najaeoreHOBbIv, HEOT€HOBbIN,

AHTPOIOTeHOBbIM. XapaKTePUCTUKA KaUMaTa Y Te0JIOTMUeCKuX

ripouieccoB. OCHOBHBIE 3Tarlbl
5BOJIIOLIMM PACTUTEJIBHOTO U XKUBOTHOTO MUpa. ApoMop(03bl y PaCTEHUN U
JKUBOTHBIX. [10siB/IeHMe, pacliBeT ¥ BBIMUPAHUE TPYIII JKUBbIX OPraHU3MOB.

Crcrema opraHrMueCcKoro Mypa Kak oTpaxkeHve 3B0oJIOLHA. OCHOBHbIE
cUCTeMaTU4eCcKre rpyIrbl OpraHu3MoB.

OBOJIIOLIWS YesloBeKa. AHTPOMNOJIOTHWS KakK Hayka. Passurue



Tipe/iCTaB/IeHUM O TIPOMCXO0XK/IeHUU uesioBeKa. MeTo/ibl U3yueHUsi aHTPOIIoreHe3a.
Cxo/iCcTBa U pa3inuus yeraoBeKa M )XKUBOTHBIX. CHCTeMaTUUeCcKoe MoJI0KeHre
yesiOBeKa.

HOBwkympe  cuibl  ((hakTophbl) aHTPOIIOreHe3a. HacnepcreenHast
W3MEHUMBOCTb M ecTeCcTBeHHbIM oT6op. OOijecTBeHHbIE 00pa3  »KU3HU,
V3rOTOBJIEHWe OPYJAWW TPY/a, MBIIJIEHHE, PeUb.

OCHOBHBIE CTaJIMM W BeTBU SBOJIIOLUM YeJIOBEKAa: aBCTPAJIOMUTEKH,
UenoBek ymesnbid, YesoBek TpsAMOXOoAsuiMid, YenoBeK HeaHAEPTAJIbCKUM,
UYenoBek pa3yMmHbld. HaxogkW WMCKOIMaeMbIX OCTaTKOB, BpeMsl CYILeCTBOBaHMS,
o6/1acTh pacrpocTpaHeHHsi, 00BEM T'OJIOBHOTO MO3Tra, 00pa3 >XKU3HU, OPY/IH.

YenoBeueckrie  pacbl. OcHOBHbIe  Oosiblliie  pacbl:  eBPOMeOouHast
(eBpa3wuiickasi), Herpo-aBCTpajouiHasi  (9KBaTopua/ibHasl), = MOHTOJIOUJHAas
(a3uarcko-amMepuKaHcKasi).  UepTsl MIPUCIIOCOO/IEHHOCTH — TIpeJiCTaBUTe el
ye/JIOBeUeCKUX pac K yCJIOBHSM CYIeCTBOBaHHWs. EIMHCTBO uesoBeuecKux pac.
Kputuka pacusma.

Hdemoucmpayuu:

«CpaBHeHHe aHAaTOMHUECKUX UepT CTPOeHHUS uesioBeKa M 4Ye/loBeKOOOpa3HBIX
o0e3bsin», «OCHOBHbIe MeCTa TIaJleOHTOJIOTUYECKUX  HaXOZOK  Tpe/IKOB
COBPEMEHHOI'0 YeJyioBeKa», «/lpeBHeuime moau», «peBHue moaun», «IlepBbie
COBpeMeHHbIe JIION», «UeioBeueckue pachl».

Obopydosanue:  mynsoka — «[IpoucxoxaeHne — udesoBekKa»  (OOCTBI
aBCTpaJION1TeKa, MUTEKaHTPOIa, HeaHZepTaablia, KPOMaHbOHIIA), CJEMKU WU
1300pa)keHUsT KaMeHHBIX OpY/Jui IepBOOBITHOTO uejioBeKa (KaMHU-UOIITIEPHI,
pybuna, ckpebma), reoxpoHojoruueckas Tabmmia, KosuteKiusi — «PopMbl
COXPaHHOCTH HCKOIIaeMbIX >KUBOTHBIX U paCTeHU».

JlaGopamopHbie u npakmuyeckue pabomsi:
[TpakTrueckass pabora Ne 1. «V3yueHne HCKOMAaeMbIX OCTAaTKOB
pacTeHW U )KUBOTHBIX B KOJIJIEKIUSIX».

OKCKYypCHsl «DBOJIIOLIMSI OPraHuuecKoro Mupa Ha 3emsie» (B eCTeCTBEHHO-
HayYHbIM UM KpaeBeaueCKUud My3en).

Tema 3. Opranu3sMsbl ¥ OKpyxawujas cpeaa

OKOJIOTHMS KakK HayKa. 3ajaud U pasfesbl 3KOJIOTMUA. MeTojbl
9KOJIOTUUECKUX UCC/IeJ0BaHUN. JKOJIOTMUeCKoe MUPOBO33pDeHNe COBPEMEHHOI0
yesioBeKa.

Cpenbpl  0OMTaHUSI OPraHMW3MOB: BO/IHAsl, Ha3eMHO-BO3/[yIITHAas1, TIOUBEHHas,
BHYTPUOpraHU3MeHHasl.

Okonoruyeckde (akTtopel. Kiaccudukanus sKonoruyeckux —(akTOpOB:
abuoTnueckrie, OMOTHUYECKHWE W AaHTPOIIOTeHHbIe. [leMCTBHe HSKOJ0TrHUYeCcKUX
(akTOpOB Ha OpraHU3MBbI.

AbuoTtryeckue (hakTOphI: CBeT, TeMIiepaTypa, B/IaXKHOCTb.
dortonepuou3m. IlpucnocobneHnss OpraHU3MOB K [IeHICTBUIO aOMOTHYECKUX



dakTopoB. buonoruyeckrie puTMBl.

buotuueckre  (akTOphI. Bugbl  OMOTHUECKUX  B3aMMO/IeMCTBUIA:
KOHKYDEHIIMsI, XHWIIHUUeCTBO, CuUMOMO3 U ero d¢opmel. Ilapa3utuswm,
Koorepaiusi, MYyTyaqu3M, KOMMeHcasu3M (KBapTHUPAHCTBO, HaxjaeOHUYeCTBO).
AMeHcanusM, HeWTpanu3M. 3HaueHHe OWOTUUECKUX B3aUMOZEUCTBUMA IS
CyI|eCTBOBaHUSI OPraHU3MOB B IIPUPOJHBIX COOOIIIeCTBaX.

OKOJIOTUYeCKWe XapaKTePUCTUKUA mnonyasiuuu. OCHOBHbIe —TOKa3aTeau
MONYJIALIMA: YUCIEHHOCTb, IJIOTHOCTb, POXJaeMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpauus. JJruHaMyKa YMCIeHHOCTY TIONYJISILAN U €€ PeryJisiLys.

Hdemoucmpayuu:

ITopmpembi: A. T'ymbonbat, K.®. Pynbe, 3. ['ekkesb.

Tabauybt u cxembl: KapTa «[IpupogHbie 30HBI 3emin», «Cpeasbl
obuTaHusi opraHu3aMoB», «®PoTorepuoausm», «Ilomynsiun», «3aKOHOMEPHOCTH
pOCTa UMCIEHHOCTH MONYISILUA UH(PY30pUU-TY(hebKu», «[IuieBble Lemnm».

JlabopamopHble u npakmuyiecKue pabombi:

JlabopaTtopHass pabora Ne 3. «Mopdonornueckue o0Co6eHHOCTH
pacTeHui U3 pa3HbIX MEeCT OOHUTaHUS».

JlabopaTtopHasts pabora Ne 4. «BiusHue cBeTa Ha POCT W pa3BUTHE
yepeHKOB KoJieycay.

[TpakTrueckass pabora Ne 2. «[lofcUéT MUIOTHOCTH TIOMYJISIANA pa3HBIX
BU/IOB paCTeHU».

Tema 4. Coo0111ecTBa M 3K0/I0rHUYecKHe CHCTEeMBI

CoobmiectBo opraHusMoB — OuoileHo3. CTpPyKTypbl OuolieHo3a:
BU/I0Basi, IPOCTPaHCTBEeHHas, Tpopuueckas (nuigeBas). Buabi-qoMuHaHThl. CBs3U
B OHOIIeHO3e.

OKo/lorhuecKrie CHUCTeMbl (9KocucteMbl). [loHSTHE 00 3KocucTeMe U
buoreorjeHo3e. DyHKI[MOHA/bHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: TIPOJYI[€HTHI,
KOHCYMEHTBI, peAyLieHTbl. KpyroBOpOT BeIecTB U TTIOTOK SHEPTrUU B 3KOCUCTEME.
Tpoduueckue (nvilleBble) YPOBHU 5SKOCHUCTeMbl. [lWilleBble 1ieMd U CETH.
OcHOBHbIe TI0Ka3aTed 3KOCHUCTeMbl: OrMoMacca,

MPOAYKLHMA. OKOJIOTAYeCKHMe NUPaMU/Jbl: TPOAYKLHW, YUCIEHHOCTH,
6uromacchel. CBOMCTBA 3KOCHUCTEM: YCTOMUHMBOCTh, CAMOPETYJISILIVSI, pa3BUTHE.
Cykueccus.

[IpupoaHble 3KOCUCTEMBI. ODKOCUCTEMbI 036D M peK. IJKocucTeMa
XBOMHOT'0 WIX LIMPOKOJMCTBEHHOTO Jieca.

AHTpOIIOreHHbIe 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. Y pO0O3KOCHCTEMBI.
buonornueckoe 1 X0351CTBEHHOE 3HAUEHHE arPO3KOCUCTEM U yYpOOIKOCHUCTEM.

Bbropa3Hoobpa3ue Kak ¢akTop yCTOHUMBOCTH SKOcucTeM. CoxpaHeHHe
OMoI0rMUeCcKoOro pa3Hoobpa3us Ha 3emiie.

Yuenue B.M. BepHagckoro o 6uocdepe. I'paHuilpl, cOCTaB M CTPYKTypa
ouocdeprl. )KuBoe BemectBo W ero (yHknuu. OcobeHHoOcTH 6HOCheps



Kak riobanbHOM 3KocucTeMbl. [JrHaMHUuyecKoe paBHOBecre W oOpaTHas CBS3b B
6uocdepe.

KpyroBopoThl BelliecTB U 61OTeoXuMUUuecKye I[UK/IbI 37IeMEHTOB (yTJIepo/ia,
a30Ta). 30Ha/IbHOCTh 6rocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emmd. AHTpPONOreHHble W3MEHEHUs B
6uocdepe. I'mobanbHBIE FKOIOTUYECKHE TIPOO/IeMBI.

Cocy1ujecTBoBaHue TIPUPO/IBI 51 yesjioBeyecTsa. CoxpaHeHue
O6uopa3HooOpa3usi  KaKk  OCHOBa  ycToWuumBoctd  Ouocdeprl.  OcHoBa
pallMOHa/IbHOTO yTpaB/eHUsl TIPUPOJHLIMU pecypcaMd U UX WCII0b30BaHUe.
HocTtxenns: 6M0IOTUY ¥ 0XPaHa MPUPOJBbI.

Hdemoncmpayuu:

INopmpemnbi: A.[Jx. Tencnu, B.H. Cykaués, B./. BepHagckuii.

Tabauybt u cxembl: «lluieBble 1Hermu», «buoleHo3: coctaB u
CTpyKTypa», «lIpupozaHbie coobiiecTBa», «llermu mUTaHUA», «IDKOJIOTHUECKas
ndpamysia», «buocdepa U UeioBeK», «IKOCUCTEMA IIMPOKOJIUCTBEHHOTO
Jeca», «JKOCHUCTeMa XBOWHOro Jjeca», «buoleHo3 BojgoéMa», «ArpoLieHO03»,
«[IprimMepHBIe aHTPOMOTeHHbIEe BO3JEWCTBUS Ha  TpupoAy», «BaxuHeuiive
WCTOUHUKM  3arpsi3HeHUs1  BO3AyXa W TPYHTOBbIX BoA», «llouBa —
BaKHeMINIasg CocTaBjsomas Ouocdepb», «DakTOphl [Aerpajalil TOUYB»,
«ITapHukoBeid 3derT», «DaKTOpbl PaZiMOAKTUBHOIO 3arpsi3HeHust OHochepsb»,
«Obmas crpyktypa Ouocdepni», «PacrpocTpaHeHue >XuU3HM B Ouocdepe»,
«O30HOBBIM  3KpaH Ouocheprl», «Kpyropopor yriaepoga B Ouochepe»,
«KpyroBopot a30Ta B TIpUPOAE».

Ob6opyioBaHMe: Mo/ieNb-anmnauKalus «TunuuHble OHOIEHO3bI», repbapuii
«PacTtuTresibHbIe CooO0IIIeCTBa», KOJIJIeKLIUU «buoLeHo3», «Bpenurenu
BOKHEUIITUX CeMbCKOXO3SIMCTBEHHBIX  KYJIbTYp», TrepbapuMi W  KOJUIEKIUH
pacTeHWl W >KMBOTHBIX, IPUHAZJIeXKalllie K pa3HbIM 3KOJIOTMYECKUM TpyIiam
omHoro Buaa, KpacHas kHura Poccuiickoii ®epepaiuy, HW300paykeHUs
OXpaHsieMbIX BUJIOB PaCTEHUU U YKUBOTHBIX.

INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBbI
I10 bNOJIOI'M HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacio ®I'OC COO ycraHaBnuBaroTCsi TpeboBaHUS K pe3y/bTaTaM
OCBOeHHsI  O0ydYaloIMMHUCA TporpaMM cpefgHero  obmiero  obGpa3oBaHMS:
JTMYHOCTHBIM, MeTarpeJMeTHbIM U MpeJMeTHbIM.



JINUHOCTHBIE PE3YJ/IBTATBI

B  CTpykType  /JMUHOCTHBIX  pe3yJbTaTOB  OCBOEHUs  TIpeMeTa
«buonorusi»  BbIEEHBI ciiefyronye COCTaBJISFOLIHE: 0CO3HaHUe
o0yyarolMUCS POCCUNCKOW T'PaXK[JaHCKOW MAEHTUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITeJIbHOCTA U CaMOOTIpe/ie/IeHHI0, Hallnuie MOTUBAL[UU
K 00ydyeHUIO OMOIOTUM, Iie/ieHallpaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXKIeHWM
JUYHOCTM Ha OCHOBe KI/IIOUEBBIX I[€HHOCTEH W WCTOPUUECKUX TPaJUIi
pa3BUTHs OHMOIOTMYECKOT0 3HAaHMS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIuxcst
DYKOBOJCTBOBAaTbCSI B CBOed  JIeITeNIbHOCTH  1IeHHOCTHO-CMbIC/IOBBIMHU
yCTaHOBKAMM, TIPUCYII[UMH CHCTeMe OHMOJIOrHYeckoro o0pa3oBaHUs, HA/TAUHe
9KOJIOTUYECKOTO TIPABOCO3HAHHUS, CIOCOOHOCTH CTaBUThb 1[eIM W CTPOWTH
YKU3HEHHbIe TI/IaHBbl.

JINUHOCTHBIE pe3ynbTaThl OCBOEHUs TpeiMeTa «BUOIorus» JOCTUTAIOTCS B
eIMHCTBe yueOHOM 1 BOCIIUTATeTbHOM AeSITeTbHOCTU B COOTBETCTBUU C
TPAJUI[UOHHBIMH POCCUMCKUMH COITUOKYJIbTYPHBIMH, WCTOPUYECKUMU H
JNYXOBHO-HPAaBCTBEHHLIMH 1[€HHOCTSIMU, TIPUHATBIMA B 0OOII[eCTBe TpaBWIaMHU
¥ HOpMaMH TOBe/leHUs ¥ CTIOCOOCTBYIOT TpoLieccaM CaMOTIO3HaHMS,
CAaMOBOCITUTaHHS U CAaMOPa3BUTHS], Pa3BUTHS BHYTPEHHeW ITO3WI[UN JINUHOCTH,
MaTpPUOTU3Ma, YBa)KEHUS K 3aKOHY U TPABOMOPSAKY, Ye/NOBEKYy TpyAa |
CTapilieMy TIOKOJIeHHI0, B3aWMHOTO YBa)KeHUs, Oepe)KHOro OTHOIIeHUs K
KyJIbTYPHOMY HacClAe[di0 W TPaAULIMsIM MHOTOHAI[MOHAIBLHOIO Hapoja
Poccuiickor ®epepanuy, Opupoie W OKpYKarollleu cpefe.

JINUHOCTHBIE pe3y/ibTaThl OCBOeHWs yueOHoOro ripeaMera «buonorus»

JOJDKHBI OTPaXkaTb TOTOBHOCTH U CTI0COOHOCTH 00y4aromuxcst
PYKOBO/ICTBOBAThCS1 C()OPMHUPOBAHHOM BHYTpPEHHEHN
Mo3vLiMed  JIMYHOCTH, CUCTEMOU LIeHHOCTHBIX OpUEHTALUH,

MO3UTUBHBIX BHYTPEHHUX YOeK[eHWM, COOTBETCTBYIOU[UX TPaAULIMOHHBIM
I[EHHOCTSIM POCCHHCKOTO OOII[eCcTBa, PpaclIdpeHde JKU3HEHHOTO OIbiTa M
oMbITa [IeATeJIbHOCTM B TIpOllecce peaju3aliuM OCHOBHBIX  HarpaB/eHUU
BOCITUTaTeIbHOU J1esiTe/TbHOCTU, B TOM UMCJ/Ie B YaCTHU:

1) rpakiaHCKOro BOCIMTAHUSA:

cOPMUPOBAHHOCTh T'PAKAAHCKOW TIO3WIMM 00yuYaroierocsi Kak
aKTUBHOTO U OTBETCTBEHHOI'0 UjieHa POCCUICKOT0 00I11eCcTBa;

OCO3HaHWEe CBOWX KOHCTUTYILIMOHHBIX TIpaB U 00s3aHHOCTeH, yBakKeHHe
3aKOHAa U MPaBOIOPSAKa;

FOTOBHOCTb K COBMECTHOM TBOPUECKOW [eSTeJIbHOCTU TPU CO3[aHUU
yueOHBIX MPOEKTOB, pellleHHH yueOHBIX M TI03HaBaTe/bHBIX 3ajiau, BBITIOTHEHUU
6uroorMUecKux KCIepUMEHTOB,;

criocobHOCTh ompefensTh COOCTBEHHYIO TO3ULIUI0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBPEMEeHHOM YKU3HU U O0BSICHITh €é;

ymeHue YUUTHIBATh B CBOUX JeUCTBUSIX HeobX0IUMOCTh



KOHCTPYKTMBHOTO B3aUMOJIEMCTBUS /IO C  pasHbIMM  yOeXIeHUsIMH,
KYJIbTYPHBIMHM 1[€HHOCTSIMM U COLIMA/IbHBIM TI0/I0)KEHUEM;

TOTOBHOCTh K COTPYAHWYECTBY B IIPOLECCEé COBMECTHOTO BBIMOJTHEHHS
yqe6HbIX, IMO3HABATE€/IbHBIX MW HCC/IeA0BaATEe/IbCKUX 3d/4d4, YBd)XUTE/IbHOI'O
OTHOIIIEHWsT K MHEHHIO ONIMOHEHTOB IIpU OOCY)KJE€HUM CIIOPHBIX BOIPOCOB
OUMOOTUUYEeCKOT0 COZlepPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOM [IesITeTbHOCTH;

2) MaTpUOTHYECKOr0 BOCIMTAHUSA:

chhOpMHPOBaHHOCTD POCCHUHCKOU rpaXkJjaHCKOH1 HUJIeHTUYHOCTH,
MaTpUOTH3Ma, YBa)KEHUs] K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Iiepe,
PonuHOM, ropAocTv 3a CBOM KpaW, CBOWO PoauHY, CBOW $3bIK U KYJIBTYDY,
MPOLLJIOe M HaCTosiIIee MHOIMOHALMOHA/IbHOTO Hapoza Poccuy;

L[EHHOCTHOE OTHOILLeHWe K MPUPOJHOMY Hac/leJuld U TaMSATHHUKaM
TIPUPO/bI, AOCTWKEHUsIM Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX,
TPYAE;

CocoOHOCTh OL|eHWBATh BKJIaJ, POCCUMCKUX YYEHbIX B CTaHOBJ/IEHHE W
pa3BuTHe OMO/OrMM, TIOHMMaHHWsl 3HaueHusi OMOJOTMM B TI03HAaHWK 3aKOHOB
TIPUPO/IbI, B >KU3HU Ue/IoBeKa U COBPEMEHHOT0 00I1leCTRBa;

uzieiiHass yOeXIEéHHOCTb, TOTOBHOCTb K CJY)KEHUIO U 3alluTe
OTeuecTBa, OTBETCTBEHHOCTH 3a €ro CyAn0y;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:
OCO3HaHWEe [IyXOBHBIX I1IeHHOCTeM POCCHUHCKOrO  HapoJa;
chOpMHUPOBAaHHOCTb  HPABCTBEHHOT'O  CO3HAHWS, 3TUUECKOTo
TIOBe/IeHUS;
CrOCOOHOCTb ~ OLleHWBaThb  CUTyalliil0 W TPUHAMATh  OCO3HAHHBIE
pellieHusl, OpUeHTUPYSICb Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U 1IeHHOCTH;
OCO3HaHWe JIMYHOTO BK/a/la B TIOCTPOEHHE YCTOWUMBOTO OyAyIIero;
OTBETCTBEHHOE OTHOIIIeHWe K CBOUM pOAMUTENSIM, CO3/JaHUI0 CeMbU Ha
OCHOBeE
OCO3HAHHOT'O TPUHATUSI LIEHHOCTEH CEeMEWHOU J>KM3HM B COOTBETCTBUU C
TpaJULMsAMU Hapo/ioB Poccuy;

4) 3CTeTHYeCcKOro BOCIIMTAHMS:

JCTeTUUeCKOoe  OTHOIIleHWe K  MWpY, BK/IOuUas  3CTeTUKYy  ObiITa,
HAyyHOTO U TEXHWUeCKOTO0 TBOpPUECTBa, CIIOpTa, TPYy/Aa, OOIeCTBEHHBIX
OTHOIIIeHUM;

MOHMMaHWe 5MOLIMOHA/ILHOTO BO3/|€MCTBUS KUBOU TIPUPO/IbI U €€ LIeHHOCTH;

rOTOBHOCTh K CaMOBBIPD@KEHHWIO B pPa3HbIX BU/IaX UCKYCCTBa, CTpeMJeHue

TIPOSIB/ISITH

KauecTBa TBOPYECKOU JINUHOCTH;
5) ¢pusnueckoro Bocnuranus, GopMUPOBaHUA KYy/IbTYPHhI 340POBbS U



IMOI[HOHA/ILHOI'0 0/1aromo/Iyuus:

MOHMMaHWe U peanu3alvs 370poBoro W 0Oe3omacHOro obpasa JKW3HU
(3mopoBoe mMTaHWe, COOJOJieHWe TUTHEHUUeCKUX TpaBWI U HODM,
cOa/slaHCMPOBAaHHBIM  DEe)XUM 3aHATUNM W OTAbIXa, pery/sipHas ¢usnyeckas
aKTUBHOCTh), OepeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIeHHsl K
COOCTBEHHOMY (U3MUECKOMY U TCUXWYECKOMY 370POBBIO;

MOHMMaHHe LIeHHOCTH MPaBWI UHAWBUAYAJbHOTO U KOJUIEKTUBHOTO
6e30macHOro MoBefieHUsI B CUTYalLUsiX, YTPOXKAIOLUX 3/I0POBBIO U >KHU3HU JTHO/Iel;

OCO3HaHWe TOCAeACTBUM W HEMpUATHS BpPeJHBbIX IPUBBIYEK
(yrioTpebJieHusT anKOToJ1sl, HADKOTHKOB, KYPeHHS);

6) TpyAOBOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPYZy, OCO3HaHHe 1[eHHOCTH MaCTepCTBa, TPY/[0/o0ue;

TOTOBHOCTh K aKTMBHOW JIeITeIbHOCTU TEXHOJIOTUUeCKOW U
ColLMaslbHOW HaMpaB/AeHHOCTH, CIOCOOHOCTh WHUIMKMPOBATh, TUIAHUPOBATh M
CAMOCTOSITE/IHO BBITIONIHSATH TaKyIO /1€ATeTbHOCTD;

WHTEpeC K pa3MuHbiM cdepam MpodhecCHOHaTbHOW  /IeATeTbHOCTH,
yMeHHe COBepIllaTh OCO3HAHHBIM BBIOOP Oyaylel rpodeccur U peanu30BHIBATH
coOCTBeHHBIE XXKM3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTb K 00pa30BaHUIO M caMO00Opa30BaHHIO0 Ha
TIPOTSDKEHWH BCel JKU3HU;

7) 3K0J/IOTHUeCKOr0 BOCITUTAHUS:

9KOJIOTMUeCKU Iiesiecoobpa3Hoe OTHOILLIEHWe K TPHUpOojJie KaK HUCTOYHUKY
JKU3HU Ha 3eMJjie, OCHOBe eé CyII[eCTBOBaHMS;

CrIoCOOHOCTb HMCIIO/Ib30BaTh TIpUOOpeTaeMble TpU  H3yueHUU OWomIoruu
3HaHWS W YMeHUs TpPH peIlleHWH TIpo0sieM, CBA3aHHBIX C pal[dOHATBLHBIM
TIPUPO/IOTIOIb30BaHeM (CoO/Mo/ieHrie  TIpaBW/I  TIOBeJIeHHWsST B TIPUPO/IE,
HampaB/ieHHbIX Ha COXpaHeHWe paBHOBeCUs B JKOCUCTeMaX, OXpaHy BH/OB,
9KocucTeM, buocdepn);

aKTUBHOE HeMpUATHe [IeUCTBUM, TMNPUHOCSIIUX Bpel  OKDPY’Karoleu
NPUPOAHON  cpefe, yMeHUe TTPOTHO3UPOBATh He0/1aronpusiTHbIE
9KO0JIOTUUeCKUe TIOC/Ie[ICTBUS TIpeANPUHUMAaeMbIX JeHUCTBUM U TIpe/0TBpalliaTh
uX;

Ha/lMuyde  pa3BUTOTO  SKOJIOTHUECKOTO  MBIIUIEHWS,  JKOJIOTMUecKoi
KyJbTYphl, OMbITa [AeSITeJbHOCTA SKOJOTMYeCcKOd HarpaBJeHHOCTH, YMeHHs
DYKOBO/ICTBOBaTbCSI WMW B  TIO3HABATEe/JIbHOM,  KOMMYHUKATUBHOW U
COLManbHOM TIPaKTHKe, TOTOBHOCTH K YYaCTHIO B IMPAKTHUECKOU /IesTeTbHOCTU
9K0JIOTUYECKOW HarlpaB/IeHHOCTH;

8) HeHHOCTH HayYHOr 0 MO3HAHUA:
c(hOpMHUPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHSI HayKW U OOIeCTBEHHOW TIPaKTHMK{A, OCHOBAHHOTO Ha



auajore  KyJabTyp, CHOCOOCTBYIOI[ET0  OCO3HAaHWIO CBOEro Mecta B
MOJIUKYIbTYPHOM MUPE;

COBEpILIEHCTBOBAHUWE $SI3bIKOBOM W UWTATeNbCKOW KY/JIbTYpPbl Kak
Cpe/iCTBa B3aMMOJEMCTBUSL MeXXY JIFOAbMU Y TTI03HAHWSI MUPA;

yOexXIéHHOCTE B 3HaUMMOCTH OvonormM A9 COBpeMeHHOMU
LUMBUM3alMM: obecrieueHUsi  HOBOT'O  YPOBHS ~ pa3BUTUS  MeAULIUHBI,
Co3/laHue TIepCTeKTUBHBIX OMOTeXHOJIOTHH, CIIOCOOHBIX pellaTh pecypCHbIe
npoO/ieMbl  pa3BUTHS Ue/lOBeUeCTBa, MOMCKA IyTel BbIXOZ@ U3 T100a/bHbIX
9KOJIOTUYeCKUX TipobsieM U obecrieueHus T1epexoja K  yCTOWUMBOMY
pPa3sBUTUIO,  palMOHA/bHOMY  MCIOJIb30BaHUID  TNPUPOJHBIX PECYypCOB U
(hopMUPOBaHKMIO HOBBIX CTaHAAPTOB XKU3HU;

3aMHTEPEeCOBAHHOCTb B TIOJIydeHUM OHONOTUUECKHUX 3HAaHUH B IeIAX
TIOBBIIIIEHUS O0ITleld  Ky/bTYPHI,

SIBJIECHA  OKPY>KatoLLero MHpa " MPOUCXOASIIINX B HEM
M3MeHeHWl, yMeHUe  JiefaTb OOOCHOBaHHblEe 3aK/IOUeHHs Ha OCHOBe
Hay4yHbIX (DaKTOB W HMEIIUXCA [JaHHBIX C 1IeJIbI0 MOJyYeHUsT 0CTOBEPHbBIX
BLIBO/IOB;

TOTOBHOCTb M CITOCOOHOCTDb K HETNpephIBHOMY 00pa30BaHUIO U
camo0b6pa30BaHUI0, K aKTUBHOMY TTO/TyYeHUIO HOBBIX 3HAHUH 10 6UOI0ruu B
COOTBETCTBHUM C >KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAIIPEAMETHDBIE PE3YJ/IBTATDI

MeTanpeaMeTHbIe pe3y/IbTaThl OCBOEHHS yueOHOro npeaMeTa
«buonorus» BKIIOUAIOT:3HaUMMBbIe /17155()OPMUPOBAHUS MHPOBO33pEeHHs
00yuaroluxcsi  MeXIUCLUIIHHAPHBIE (Me>KIipeIMeTHBIE) oOIIleHayYHbIe
TIOHSATUSL, OTpaKaloIie 1[eJIOCTHOCTb Hay4YHOW KapTHUHBI MHpa W Crieluduky
METOZI0B TI103HAHWA, HCII0/Jb3yeEMBIX B €CTEeCTBEHHBIX HdYKdX (BQH.[ECTBO,
SHeprus, sB/ieHue, TMpOLIeCC, CHUCTeMa, Hay4dHbId (aKT, MPUHIUI, THUIIOTe3a,
3aKOHOMEPHOCTh, 3aKOH, TeOpHs, HWCCAeloBaHue, HaOMofeHde, HW3MepeHwue,
9KCIEpPUMEHT W JIPYTHX), YHHUBepCajabHble yuyeOHbIe JeHCTBHS (TT03HABaTe/bHBIE,
KOMMYHUKaTUBHbIe,  peTyISTHBHBIE),  obecrieunBaroiiyie  GhOpMUPOBaHHE
(GYHKI[MOHA/ILHOM TI'PAaMOTHOCTH M COLMA/JILHOM KOMITETEHI[UH O0YyuaroIuxcs,
CIIOCOOHOCTh OOYyUarOIUXCSI  WCIOMb30BaTh OCBOEHHBbIE MEXAWUCLUTITMHAPHbIE,
MHUDOBO33pe€HUECKHEe 3HAaHWS W  YHUBepcalbHble  yueOHble [eWCTBUSA B
T03HaBaTe/IbHOU U COLIMAIbHOM TPAKTHKe.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe
AerucTBUA Ba3zoBble IorHyecKue JeiCTBHUA:

caMoCTosTe/IbHO (hOPMYIMPOBATh U aKTyaau3HWpoBaTh Mpob/iemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

WCTIO/Tb30BaTh TIPM OCBOEHWM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbIIILIEHUS



(aHanmm3a, CHWHTe3a, CpaBHeHWs, Kiaccudukaimy, 006001eHus1), pacKphIBaTh
CMBIC/I OMOIOTUUECKUX TIOHATHN  (BBIAENISATH WX  XapaKTepHble  ITPU3HaKH,
yCTaHaB/MBATh CBSI3U C [PYTMMU MOHSITUSIMM);

onpe/ie/isiTh LieJIU AesiTe/TlbHOCTH, 3a/laBasi MapaMeTpbl U KDUTEPUU UX
JOCTU)KEHUS], COOTHOCUTD Pe3y/IbTaThl [JeATe/TbHOCTU C IMOCTaB/Ie€HHBIMU Le/IsIMU;

HCTI0/Th30BaTh OMOOTUeCcKye TIOHATHS /151 00bsiCHeHUsI (PAKTOB U SIBJIEHUM
JKUBOM TIPUPO/bI;

CTPOUTH JIOTUUECKHWe PpacCyXeHus (MHIYKTUBHbIE, [1€lyKTUBHbIE, TIO
aHaJIOTUM), BBISIBJSITh 3aKOHOMEPHOCTU W MPOTHUBOPEUMss B pacCMaTpPUBAEMbIX
sIBJIeHUsIX, (HOPMYJ/IMPOBATh BbIBO/bI U 3aK/THOUEHUS;

MPUMEHSITh CXeMHO-MO/le/IbHbIe cpeAcTBa s rpe/iCTaB/IeHUs
CYI[eCTBEHHBIX CBsi3ell M OTHOIIEHWN B M3yd4aeMbIX OMOMOrMUecKux oObeKTax, a
TaKKe  MNPOTUBOPEUMM  pa3sHOTO  pOJa, BbIABAEHHBIX B  Pa3/IMYHBIX
MH(OPMaI[MOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh  IIaH  pelleHdsi 1poOseMbl € y4uéTOM  aHajau3a
MMEIOIMXCSl MaTepyUa/ibHbIX ¥ HeMaTepUa/ibHbIX peCypCOB;

BHOCHUTb KODPEKTUBbI B  JIesiTeIbHOCTb, OLIeHUBaTb  COOTBETCTBUE
pe3y/bTaToB LieJisiM, OLIeHUBaTh PUCKH MOC/IeCTBUM esiTeTbHOCTH;

KOODAWHUPOBAaTL W  BBITIOJMHATH paboTy B yC/IOBUSIX  peabHOTO,
BHUPTYaJbHOTO ¥ KOMOWMHMPOBAHHOTO B3aUMO/IENCTBYS;

pa3BMBaTh KpeaTUBHOE MbIIILJIEHHe TPY PellieHUH KU3HEeHHbIX MpobieM.

Bba3oBble ncc/ieoBare/ibCKue JeUCTBHUSA:

BJIaJIETh HaBbIKaMU yueOHO-HCCieloBaTeTbCKOM U MIPOEKTHOM
JesiTe/IbHOCTH, HaBbIKaMU pa3peleHus Tpob/ieM, CIIOCOOHOCTBI0O M TOTOBHOCTBHIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peIlleHus TpakKTUYeCcKUX 3ajad,
TIPUMEHEHHWI0 Pa3/IMUHbIX MEeTO/IOB MT03HAHUS;

WCIO/b30BaTh Ppa3/iWyHble BUZbI JeSTeJIbHOCTU T10 TMOJy4YeHWH) HOBOTO
3HaHWs, €r0 WHTeprpeTaliy, Tpeobpa30BaHHI0O U TPUMEHEHWI0 B y4eOHBIX
CUTYaLMsX, B TOM YKCJ/Ie TIPH CO3/IaHNN YUeOHBIX M COI[aTbHBIX IPOEKTOB;

(opMHpOBaTh HAy4HbIM TUM MBILJIEHUs, BaJleTb Hay4YHOU
TEePMUHOJIOTHEN, K/IFOUEeBbIMU MMOHATHUSMHA U METO/JaMU;

CTaBUTb U (OpPMYJMPOBaTh COOCTBeHHbIe 3a/auM B 0Opa3oBaTebHOMU
J1esATe/IbHOCTU U )KU3HEHHBIX CUTYyallUsX;

BBISIBJISITb  TIPUUYMHHO-CJ/Ie[ICTBEHHbIe CBSI3W W aKTya/JW3upoOBaTh 3ajauy,
BbI/IBUTaTh TUIOTE3y €€ pelleHus, HaXOAWTb apryMeHThl [Jisi [l0Ka3aTe/bCTBa
CBOMX YTBED’)K/|€HWH, 3a/]aBaTb MapaMeTpbl U KDUTEPUH PELLeHMUS;

aHa/M3MpOBaTh TMOyuYeHHble B XOZe pelleHus 3aJaud  pe3ysbTaThbl,
KPUTUUECKU OLIEHUBAThb UX /10CTOBEPHOCTb, MPOrHO3UPOBAaTh U3MeHeHHe B HOBBIX
YCIOBUSIX;

JaBaTh OILIeHKY HOBBIM CHTyalUsiM, OI|eHWBaThb NPHUOOPETEHHBIN OIIBIT;

OCYIIIeCTBJISITh 1ie/ieHarpaB/ieHHbId TIOWCK TiepeHoca CpefCTB U CIoco0oB



JeVCTBUS
B NpodeCCUOHaNBHYIO CPeay;

yMeTb TIepeHOCHUTb 3HaHUs B TI03HaBaTe/lbHYHO M  MPaKTUUeCKYHo
o0/1acTu Ku3HeesiTe/IbHOCTH;

yMeTb UHTerPUPOBaTh 3HAHUS U3 Pa3HbIX MPeAMeTHbIX 00/1acTel;

BbIZIBUraTh HOBbIE W/[eH, TpejJjiaraTh OpPUTHMHA/IbHbIE TIOAXO/bl U pelleHus,
CTaBUTH MPOO/IEMBI U 33/lauH, AOMYyCKaloll[1e ajibTePHaTHBHbIE PelleHMUs.

Pabota c uadopmarueii:

OPHEeHTHUPOBAThCSI B  pa3IMUHbIX HCTOYHWKAX WHGopMauu (TeKcTe
y4ueOHOTr0 1OCO0Ms, HAYYHO-TIOY/IIPHOM JTUTepaTrype, OMOIOTMUeCcKUX CI0BapsX
Y CIIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax [JaHHBIX, B WHTepHeTe),
aHa/IM3UPOBaTh  WMH(MOPMALMIO Ppa3/WyHBIX BUZOB W (GOPM TMpefCTaB/eHus,
KPUTUUECKU OL|eHUBaTh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUMBOCTD;

(hopMynMpoBaTh 3arpoChl ¥ IPUMEHSITh Pa3/IMuHble METO/bI MPU MOMCKe U
orbope Guonornueckoit nHGOpMaIK, He0OXOAUMOM /ISl BBITOTHEHHST YUeOHbIX
3ajau;

npuobpeTaTb OMBIT MCIIO/L30BaHUST MH(OPMAIL[MOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUM,  COBepIIeHCTBOBAaTb  KY/JbTYPy  aKTUBHOTO  HCII0J/Ib30BAHUS
Pa3/IMYHBIX TIOMCKOBBIX CHUCTEM;

CaMOCTOSITeJIbHO BbIOMpATh ONMTUMAaIbHYIO (POPMY Tpe/iCTaBIeHus
buonoruueckoit nHGopmaluu (Cxembl, TpadUKU, AUArpaMmbl, TabIUIbI, PUCYHKH
H Apyroe);

WCIO/b30BaTh Hay4HbIA $3bIK B KauecTBe CpeAcTBa mnpu pabore C
Ouosiornueckoit WHQOpMalLvel: TPUMEHATb XUMU4Yeckue, (Gu3UUecKue WU
MaTeMaTHUeCKWe 3HaKd W CUMBOJIBbI, (hopMysibl, abbpeBHaTypy, HOMEHK/IATypy,
WCTO/b30BaTb W TIpeoOpa3oBbiBaTh  3HAKOBO-CUMBOJMUECKUe  Cpe/iCTBa
HarJsiIHOCTH;

B/IafleTb HaBbIKAMU pacCIio3HaBaHWs U 3alllUThl MH(POpPMALUH,
MH(POPMAaLIMOHHOM 6e301MacHOCTH JINUYHOCTH.

KoMMyHHKaTUBHbIe YHHBepCa/ibHbIe yueOHbIe

aercTBUs O0meHue:

OCYyILIEeCTBJ/IATb KOMMYHHUKALIMA BO BCeX cc])epax JKU3HU, dKTHBHO
YY4aCTBOBAaTh B [MA/IOT€ WM JUCKYCCUW TI0 CYINeCTBY 0OCYXKZaeMoil TeMbl
(YMEHI/IG 34/1dBdThb BOTIIPOCHI, BBICKA3bIBATH CyXXOeHUA OTHOCHUTE/IBHO
BBITOJIHEHUS TIpeJjlaraeMor 3a/iaui,

YUUTHIBATb HWHTEPeCbl W COrJIaCOBAaHHOCTh TIO3WLMM JIPYTUX Y4YaCTHUKOB
Jvanora Wi JUCKYyCCHWN);
pacrio3HaBaTb HeBepbOasibHble  Cpe/CTBA  OOIeHUs, TTOHUMATh
3HaueHue COLMA/TbHBIX 3HAKOB, TIPeAII0ChIIOK
BO3HUKHOBEHHUSI KOH(IMKTHBIX CUTYalluid, YMeTb CMSTuaTh KOH(IMKTHI U BECTH



TIePEeroBOPbI;
B/afieTb  pa3iMyHbIMU  cmocobamu  OOIeHWss W B3auMO/IeHCTBUS,
TOHUMAaTh HAMEePeHUsl [IPYTUX JItO/leid, TIPOSIB/ISITh YBa)KUTe/JbHOE OTHOIIeHHEe K
cobeceJHUKY Y B KOPPEeKTHOU ¢opMe (hopMyIMpPOBaTh CBOU BO3PayKEHUS;
Pa3BEPHYTO U JIOTUUHO H3/laraTh CBOK TOUYKY 3pEHHUSI C HCTIOJb30BaHUEM
SI3bIKOBBIX CPe/ICTB.

CoBMecTHasi 1eATe/IbHOCTb:

TMOHWMAaTb W WCIT0/Ib30BaTh MPEUMYIIeCTBa KOMaHJHOW W WH/IWBU/Ya/IbHOU
paboThI TIpH pellleHnH 6UoMOrHYecKoi pobsieMbl, 000CHOBLIBATH HEOOXOJUMOCTD
TIPUMeHeHHs TPYIITIOBBIX (hOpM B3aMMOZIEMCTBUS TTPH PellieHUH yueOHOM 3aaum;

BbIOMpATh TeMaTWKy U MeTO/Ibl COBMECTHBIX [eHCTBHM C YYETOM OOIIMX
WHTEPeCcOB U BO3MOXKHOCTeH KaXk/[0T0 ujieHa KOJUIeKTHBa;

MpUHUMATh  1[eIi  COBMECTHOW  [IesiTeJIbHOCTH, OpraHM30BbIBATH U
KOOD/IUHUPOBATh JIeHCTBUS T10 €€ [OCTVDKEHWIO: COCTaB/STh TUIaH [IeMCTBU,
pacripefiefiiTb POJAM C Y4YETOM MHEHMM YYaCTHUKOB, OOCYXJaTh pe3y/bTaThl
COBMECTHOU paboThI;

OLIeHMBATb KAueCTBO CBOEro0 BK/IaJa W KaKJOr0 yYaCTHHKA KOMaH[bI B
001l pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

TIpe/ijlaraTh HOBbIE TTPOEKTHI, OLIEHUBATh UZEH C TIO3UL[UH HOBU3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUeCKOW 3HaUMMOCTH;

OCYILIECTB/IATh [MO3UTHUBHOE CTpAaTerMuecKoe TIOBeZieHWe B  Pa3/InUHbBIX
CUTYAI[USX, TIPOSIBJISATE TBOPUECTBO U BOOOpaykeHHe, ObITh MHULIMATHBHBIM.

PeryisiTUBHbIe YHHMBepCa/bHbIe yueOHbIe
AerdcTBUsi CamMoopraHu3anus:

HCII0/Ib30BaTh OMOJIOrMUeCKHe 3HAHUS [/ BbISB/IEHHs MPoOaeM U uX
PEIIeHHS B )KU3HEHHBIX U YUeOHBLIX CUTYaL[HX;

BbIOMpaTh Ha OCHOBE OMO/IOTHYECKHUX 3HAaHUM 1ie/ieBble U CMbBIC/IOBbBIE
YCTAaHOBKU B CBOMX JEMCTBUAX U IOCTYIIKAxX 10 OTHOIIEHHIO K YKUBOH IpUpOJE,
CBOEMY 3/I0POBBIO U 3/[0POBbIO OKPYIKaIOIIIKX;

CaMOCTOATE/ILHO OCYILECTB/IATH [M03HABATE/ILHYIO 1eATe/IbHOCTh, BBIABIIATE
npobsemMbl,  CTaBUTh ¥ (POPMYy/JHMpPOBATL  COOCTBEHHbIE  33aJaud B
00pa3oBaTe/IbHOM JeSTe/IbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITE/IbHO ~ COCTaB/IATh IIIaH  pellieHuss 1pobseMbl € yuéTOM
MMEIOIIUXCSI PeCYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U TIPeAIIOUYTEeHIIH;

7laBaTh OL[EHKY HOBBIM CHTYaLIUsIM;

PacCIIMpPATL paMKH Y4eOHOro rpegMeTa Ha OCHOBE JIMYHBIX TIpeIIOUTeHNI;

JieyiaTh OCO3HaHHBIA  BBIOOP, apryMeHTHpPOBATh ero, bpartb
OTBETCTBEHHOCTb 3a PEIIeHNUE,;

OL[eHMBAaTh ITPUOOPETEHHBIN OIIbIT;

criocobcTBoBaTh ()OPMUPOBAHUIO M TIPOSIBJIEHUIO IIMPOKOH SPYJULMUA B
pasHbIX 00/IaCTAX 3HAHHH, IIOCTOSHHO IIOBBIIIATE CBOM 00pa3oBaTe/bHBIA U



Ky/IbTYPHbIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTb  OLIEHKY HOBBIM  CHUTyalMsilM, BHOCHUTb  KODPEKTHBBI B
JesITe/IbHOCTb, OL|eHUBaTh COOTBETCTBUE Pe3y/bTaTOB Lie/IsM;

B/a/leTb ~ HaBblKAMU  I103HaBaTe/JbHOW  pe(ieKCMM  KaK  OCO3HaHWUS
COBepIllaeMbIX [€MCTBUM U MBICJUTEIBHBIX TPOLIECCOB, WX pe3ylbTaTOB U
OCHOBAHHWM, HWCMOIb30BaTh MPUEMBI pedyieKCUU [I/Is1 OLeHKU CUTYal[uH, BbIOOpa
BEPHOT'0 pelleHus;

yMeTb OLleHWBAaTb DUCKU W CBOEBPEMEHHO IPUHUMATh peLleHusl 0 HX

CHWXKEHUIO; TPUHMMAaTb MOTMBBI M apryMeHTbl [JDYTMXIIpDU aHa/lu3e

pe3yJIbTaTOB JleATe/IbHOCTH.

IlpunsaTue cedst U APYrux:
NIPUHUMATh Ce0si, TOHWMasi CBOU He/IOCTaTK! U JJOCTOMHCTBA;
MPUHUMATb MOTUBbBI UM  apryMeHTbl ADYTUMXTIDU aHa/lv3e pe3yJ/bTaToOB
nesiTeNTbHOCTY; TPH3HAaBaTh CBOE TIPABO U TMPaBo JIPYTUX Ha OIMIUOKY;
pa3BHBaTh CIIOCOOHOCTH TTOHUMAaTh MHP C TIO3ULIUU APYTOro UeioBekKa.

INPEAMETHBIE PE3YJ/IBTATbBI

[TpenmeTHBIe pe3ynbTaThl OCBoeHHs mporpaMMmbl COO 1o Owosiornd Ha
06a3oBOM ypoBHe BK/OUalOT creuyduueckde s yuebHOro mpeameTa
«buonorusi» HayuHble 3HAHUS, YMEHUsS W CIIOCOOBI AEMCTBUM TI0 OCBOEHHUIO,
WHTepIipeTaliid ¥  TpeoOpa30BaHMI0  3HAHWM, BH/bI /IeATeHBHOCTH  TIO
TOJIyYeHHI0 HOBOTO 3HaHUS U MPUMEHEHWI0 3HaHWM B Pa3/MMUHbIX yueOHBIX
CUTyalusiX, a TakKe B peajlbHbIX KU3HEHHbIX CUTyalUsiX, CBSI3aHHBIX C
Obuonorueil. B rmporpamMMe mMpeAMeTHbIe pe3yJ/bTaThl TIPeCTaBIeHbI TI0 TOAAM
o0yueHwusl.

ITpeMeTHBIE pe3y/bTaThl OCBOEHUS yueOHOro ripeaMeta «buosorvs» B 10
KJ1acce [10/DKHBI OTpakaTh:

cchOpMHUPOBAHHOCTL 3HAHUM O MeCTe ¥ POju OUONOrUK B CUCTEMe HayuHOTO
3HaHUSI eCTeCTBEHHbIX HayK, B (DODMUDOBAaHUM COBPEMEHHOW eCTeCTBEHHO-
HayYHOM KapTUHbI MMpa W Hay4YyHOTO MMPOBO33DEHUs, O BK/aZle POCCUMCKUX
U 3apy0OeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKI[MOHATHLHOU
IPaMOTHOCTH UeJIOBeKa /1Sl PellleHus )KU3HeHHbIX 3a/jay;

yMeHHe DPacKpbIBaThb CoOjiep)KaHrue OHOIOTUUeCKUX TEePMHHOB U TIOHSITHIA:
)KU3Hb, KJleTKa, OpraHusM, MeTabonusM (0OMeH BellleCTB U TIpeBpalljeHHe
SHEPruM), TOMeocCTa3 (camMopery/siuys), YpPOBHeBasi OpraHu3aiusi >KUBBIX
CUCTeM, CaMOBOCMPOM3BeJleHUe (PernpoAyKLHs), HAC/IeICTBEHHOCTb,

yMeHHWe B/aJileTh MeTOJaM{d HAay4YHOro II03HaHWs B OWOJIOTHU:
Hab/oZieHre U OTMCaHWe >KUBBIX CHUCTeM, IPOI[eCCOB M SIBJIEHUH,
opraHv3alys U TIpoBejieHHe OHMO/IOTUUeCKOTO JKCTIEePUMEHTa, BbIIBIDKEeHHE
TUIIOTEe3bl, BbISIBJIEHHWE 3aBUCUMOCTH MEXY UCC/IelyeMbIMU BeJTMUMHAMU,



00BsICHEeHUe TI0/TyYeHHbIX Pe3y/IbTaTOB, UCIIO/Ib30BAHHBIX HAyUHBIX TOHSTHH,
TeOpUid M 3aKOHOB, yMeHHe [lelaTh BBIBO/IbI HA OCHOBAHUM TIOJyUYeHHbIX
pe3y/IbTaTOB;

yMeHUe BbIIeJIATh CYIleCTBeHHble TIPHU3HAKKM BUPYCOB, K/IETOK
MIPOKapUOT U 9YKapUOT, OTHOK/IETOUHBIX U MHOTOKJIETOYHBIX OPraHMU3MOB,
0COOEeHHOCTH TpoLlecCOB: oOMeHa BellleCTB W TpeBpallleHUs] SHepruvd B
K/eTKe, (OTOCHHTe3a,
TJIaCTUYECKOTO U SHEePTreTHUYeCcKOro Meiio3a, OIIO0TBOPEHUS, pa3MHOXKeHMUs,
(oHTOTEHE3);

yMeHre KDUTUUeCKH OLIeHWBaTh W HWHTEpPIPeTUPOBaTh WH(MOPMALUIO
buronoruueckoro CcojiepXkaHuisi, BK/IHOYAIOIIYI0 TICeBIOHayuUHble 3HAHUS U3
pa3/IMyHbIX MCTOUHUKOB  (CpeJCcTBAa  MaccoBOW  MH(pOpPMalW{,  HayudyHO-
TOMy/ISIDHbIE MaTepuasibl), STUUeCKHe acreKTbl COBpeMeHHbIX UCC/Ie[IOBaHU B
buosiorum, MeAuLIiHe, OMOTEXHOJIOTHY;

yMeHHe CO3/laBaTh COOCTBeHHble MHUCbMEHHbIe UM YCTHBIE COOOIIeHUs,
0600111ass 61oTorMUeckyr0 MH(POPMAIMI0 U3 HEeCKOIbKUX HCTOUHWKOB, TPAMOTHO
WCTI0/Tb30BaTh MOHSATUMHBIN armapat 61o/1oruu.

[TpeMeTHBIe pe3yJbTaThl OCBOeHHUs1 yueOHOro rpeaMeTta «bronorus» B 11
KJiacce J0JDKHbI OTPaXKaTh:

cOpMHUPOBAHHOCTh 3HAHWM O MeCTe U POU OMOJIOTHH B CHUCTEMe HayuHOTO
3HaHUSI eCTeCTBEHHbIX HAyK, B (POPMHDOBaHHWU COBPEMEHHOM eCTeCTBEHHO-
HayYHOM KapTWHbI MMpa W Hay4YHOrO MMPOBO33DEHUs, O BK/aJle POCCHUMCKUX
U 3apy0OeKHBIX YUE€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKI[MOHATHLHOU
IrPaMOTHOCTH YesioBeKa /IJisl pellieHUs] >KU3HEeHHbBIX 3a/iay;

yMeHHe DPacKpbIBaTh CofiepyKaHue OHOJOrHYecKuX TepMUHOB W TIOHSITHIM:
BU/I, TIOMYJISILYS, TeHO(OH/, SBOIIOLUS ABWKYIUE CUJbI ((PaKTOPbI) SBOIIOLIUU,
MIPUCTIOCOO/IEHHOCTh  OpraHW3MOB, BHj000pa3oBaHUe, 3KOJIOTHYECKUe
(bakTophbl, 5KOCUCTEMa, MPOAYLIEHTbI, KOHCYMEHThI, peAyLIeHTbl, el MUTaHus,
9KO0JIOTMuUecKasi ImipamMuza, broreoreHos, bnocdepa;

yMeHHe Wu3jarath Ouo/iorhuecKde Teopud (SBOMIOIMOHHAsT Teopus Y.
[apBrHa, CUHTETMYECKasi TeOopusl SBOJIIOLMM), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogpiieBoro cxogcrea K.M. bspa, uepemoBaHusi TJIaBHBIX HarlpaBeHUAU
u nyreir somorud A.H. CeepiioBa, yueHus o Owochepe B.I.
Bepnazckoro), ornpefiesiitb rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

yMeHUe B/aJileTh MeTOJaM{d HAay4yHOro T[I03HaHWs B OWOJOTHU:
HabJ/Iro/leHre U OTTMCaHWe JKUBBIX CHCTEM, TIPOLIeCCOB W SIBIEHUH,
opraHu3saiiis U MpoBejieHHe OUOIOrHUecKOro 3KCIepuMeHTa, BbIIBIDKeHUe
TUIOTE3bl, BbISIBJIEHWE 3aBUCHMMOCTU MEXAY HUCCJIe[lyeMbIMU BeJTMUYMHAMY,
00BsiICHEeHHe TI0/TyYeHHbIX Pe3y/IbTaTOB, UCITO/Ib30BAHHBIX HAyUHBIX TIOHSTHH,
TEOPUM W 3aKOHOB, yMeHHWe [ie/laTb BbIBO/Ibl HA OCHOBAaHUM MOJ/TYUYEHHbIX
pe3yJbTaToB;



yMeHHe BBIZIEJIITh CYIeCTBEHHbIE TIPU3HAKK CTPOEHUsT OUOIOTHUYeCKUX
0OBEKTOB: BH/IOB, TIOMY/SLWHA, TIPOAYLEHTOB, KOHCYMEHTOB, peAYLEeHTOB,
OuoreolleHO30B U IKOCHUCTEM, OCOOEHHOCTH TIPOL[eCCOB: HacC/e[ACTBEHHOU
M3MEHUMBOCTH, €CTeCTBEHHOTO 0TOOpa, BHJ000pa3oBaHMS, ITPUCIIOCOOIEHHOCTH
OpPraHu3MOB, [eWCTBUS KOJOTMUECKUX (PAKTOPOB Ha OpraHU3Mbl, T€peHoca
BEIIeCTB W TIOTOKA JHEPrdd B JSKOCHCTEMAax, aHTPOIIOT€HHBIX M3MEHEHHWH B
9KOCHCTEMAax CBOEH MeCTHOCTH, KPYroBOpPOTa BeIIleCTB M OMOre0XMMUUYECKUX
I[UKJ/IOB B OHocdepe;

yMeHHe  TIPUMEHSITb  IIOJIyYeHHBIe 3HaHUSI 1T OOBSICHEHHUS
OUMoMOTMUeCKUX TPOLIECCOB U SIBJIEHUH, /Il TIPUHATHS TTPAKTUUYECKUX peIlleHri B
TIOBCEZITHEBHOM >KHU3HU C 1[eJIbI0 00ecrieueHusi 0e30MacHOCTH CBOETO 3/[0POBbS U
3[I0POBbsI OKDY’KalOIIUX JIF0field, COO/I0IeHUsT HOPM T'PaMOTHOTO  TIOBeJeHHUS

B OKpY’Karoleu TIPUPOHOU cpefe, TIOHMMaHWe  HEOOXOAUMOCTH
WCTO/Mb30BaHUSl IOCTWKEHUM COBpeMeHHOW OWoiorvy [Jisi  paljoHa/lbHOTO
TIPUPO/0M0JIb30BaAHUS;

yMeHHe pellaTh 3/7eMeHTapHble OHOoorMuecKre 3aJaud, COCTaB/ISThb
CXeMbI ITepeHoCca Bell[eCTB U SHePTyH B 9KOcUcTeMax (Lieny MUTaHus);

yMeHHe BBITOJIHATE 1ab0opaTopHble U MpakKTHUYeCKre paboThl, COO/IH0]aTh
TpaBu/Ia Mpy paboTe ¢ yueOHBIM U 1ab0paTOPHBIM 000PYAOBaHHUEM;

yMeHHe KpPUTHUeCKU OlIeHHBAaTb W HWHTEPIIPEeTUPOBaTh HH(OPMAIIHIO
OUMoMOTUeCKOro Co/iepKaHWsl, BK/IIOYAIOIIYI0 TICeBIOHAyUHble 3HAHUS U3
pPa3/IMUHBIX MCTOYHMKOB  (CpeAcTBa  MacCOBOM  uHGoOpMaluM, Hay4yHO-
TONy/IIPHbIE ~ MaTepuasibl), pacCMaTpuBaTh  TIJIoOa/bHBIE — YKOJIOTMUECKUe
1po6sieMbl COBPeMEHHOCTH, (POPMHUPOBATh MO OTHOILIEHHIO K HUM COOCTBEHHYIO
TIO3ULIUIO;

yMeHHe cCO3/laBaTb COOCTBeHHBbIe IMMCbMEHHbIE M YCTHBbIE COOOIIeHus,
0000111t 6roorMUeckyro UHGOpPMALMI0 U3 HEeCKOJLKMX WCTOYHUKOB, IPAMOTHO
WCTI0/Tb30BaTh TIOHSATUMHBIN arrapaT 01oJ/IoTHH.

TemaTrnueckoe tiaHupoBanue B 10 Kiacce pa3padoTraHo C yuyeToMm
padoueil MporpaMMbl BOCIIUTAHHS, UTO KOHKPETHU3UPYETCS B IJIAHHPYeMbIX
pe3y/ibTaTax 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI

KosmmuecTBO yacoB D/1eKTPOHHbIE
N HaumeHoBaHuUe B K e (dpossIe)
1]

pa3jie/ioB U TeM ¢ OHTPO paKTH nugp
n/n er JILHbIe yeckKue 06pa30BaTEJIbHLIe

NporpaMmal

0 paboThl | padoThI pecypchl
bubmmoreka IIOK
1 b 4 1 .
VIOJIOTHA KAt Hayra 0-5 https://m.edsoo.ru/7f41c292




9 JKuBble cUCTeMbl U UX 7 0 0 Bubmioreka LIOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XUMUYeCcKuil COCTaB U 16 0 1 bubmmoreka IIOK
CTpOeHUe KJIeTKU https://m.edsoo.ru/7f41¢c292
4 JKusHezesTe/IbHOCTD 12 0 0 bubmmoreka LIOK
KJ/IeTK! https://m.edsoo.ru/7f41c292
Pa3zMHOXeHUe U
5 WHWBUYya/IbHOE 11 0 1 Brbmorexa ITOK
AMBIAY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh U
6 I/I3MeHl'qII/IBOCTb 16 0 1.5 Bubmoreka LIOK
’ https://m.edsoo.ru/7f41¢292
OpraHM3MOB
7 CesiekLiisi OpraHvM3MOB. 6 1 0 bubmmoreka LIOK
OCHOBBI OMOTEXHOIOTUU https://m.edsoo.ru/7f41¢292
bubmioTeka LIOK
8 Pesepproe Bpems 1 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 68 2 4
YACOB IIO ITPOI'PAMME

TemaTnueckoe 1uiaHupoBaHue B 11 Kiacce pa3pafoTaHo ¢ yuyeTom

padoueii mporpaMMbl BOCIHMTAHHA, YTO KOHKPETHU3HPYeTCsS B IM/IAHUPYeMbIX
pe3y/JbTaTax 0CBOEHHsI 0CHOBHOH 00pa30BaTe/IbHOM MPOrpaMMBbI

Ko/muecTBo yacos JJIeKTPOHHBIE
No HaumenoBaHnue B K - (udpoBbie)
o pa3/ie/ioB U Tem C OHTPO paKTHyU nupp
n/n er JIbHbBIE ecKue 06pa3OBaTEJIbeIe
NporpamMMsbI
0 padoThI padoThI pecypchl
bubmioreka LJOK
1 SBOIOLMOHHAs GHOOTHA 18 1 1 https://m.edsoo.ru/7f41cc74
9 BosHukHOBeHMe U 18 0 1 bubmoreka LIOK
pa3BUTHeE )XU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
OpraHu3Mbl U bubnuoreka IIOK
3 12 0 1
OKpyKarollas cpefa https://m.edsoo.ru/7f41cc74
4 Coob1jecTBa u 18 1 0 bubmmoreka LIOK
3KOJIOTMYeCcKre CUCTeMBI https://m.edsoo.ru/7f41cc74
bubnuoreka IIOK
> PesepaHroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 68 2 3
YACOB I1O ITPOI'PAMME
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