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MOSCHUTEJIbBHAS 3AITUCKA

[Mpu paszpaboTke nporpaMMmbl MO OUONOTMM TEOPETHHYECKYIO OCHOBY s
onpejae/ieHus TOAXOAOB K (OPMHUPOBAHUIO COAepKaHUs yueOHOro mnpeamera
«buonorus» cocraBunu: KoHuentyanbHsle rnonoxenus Oroc COO o
B3aUMOOOYC/OBJIEHHOCTH  LiefIel, COJEplKaHus, pe3ylbTaToB OOy4YeHus W
TpeOoBaHMii K YPOBHIO MOJrOTOBKH BbIMYCKHUKOB, MOJOKEHHs 00 O0LLMX LE/siX 1
MPUHLIKMAX, XapaKTepU3YHLIMX COBPEMEHHOE COCTOSIHME CHUCTEMbl CPEeIHEro
obuiero o6paszosanus B Poccuiickoii epepatinm, a Takike nosnoKeHus o crneuuduxe
Ouonoruu, e€ 3HAYeHUM B [O3HAHWM HKMBOM Mpupoibl U obdecrneveHuH
CYILECTBOBaHMS velloBeveckoro obuiectsa. CoriacHO Ha3BaHHBIM [MOJIOKEHHSIM,
ornpe/iesieHbl OCHOBHbIE (DYHKLHHK NPOrpaMMbl o OUOJIOrHU U e€ CTPYKTYpa.

[Tporpamma no Guonoruy AaéT npeacTaBieHUe o uensx, 00 oblueil ctpareruu
oOyueHus, BOCMIUTAHUS U Pa3BUTHS 00yUaroLuXcst cpeicTBaMu yuebHoro npeamera
«Bbuonorus», onpeaenset obs3aTeNnbHOE MPEIMETHOE CO/IepKAHUE, ero CTPYKTYPY,
pacnpejefieHle Mo paszienaMm M TemMaM, PEKOMEHAYEMYIO MOCJE10BATENLHOCTh
M3yHeHus yueGHOro Martepuana ¢ y4éToM MeKNPeAMETHbIX U BHYTPHIIPEAMETHbIX
CBsi3ed, Joruxku oOpa3oBaTeNbHOrO MpoLecca, BO3PACTHbIX OCOOEHHOCTEH
o0yyaroLmxcs.

B rnporpamme no 6MoN0OrMM Takke yUuTbiBalOTCs TpeOOBaHHs K MJIAHHPYEMBIM
JIMYHOCTHBIM, METANpPeAMETHbIM W TMPEeAMETHbIM pe3ylibTaTaMm Oo0y4YeHHs B
dhopmMupoBaHUU OCHOBHBbIX BU/I0B yueOHO-Mo3HaBaTel bHOI
NesTelbHOCTU/yHeOHbIX JeWcTBMI 00ydarolMXcss MO0 OCBOEHHIO COJAEprKaHHs
Ouonornyeckoro o0pasoBaHus.

B nporpamme no 6uonorun (10—11 knaccel, 6a30Bblii ypOBEHb) peajin3oBaH
MPUHLIMIT TIPEeMCTBEHHOCTH B HW3yueHMHM Ouonoruu, Onarogapsi yemy B Hei
MpoOCMATPUBAETCS  HANpPaBl€HHOCTb Ha pa3sBUTHE 3HAHMH, CBA3AHHBLIX C
(hopmupoBaHUeEM eCTECTBEHHO-HAYYHOI O MUPOBO33PEHHS, LIEHHOCTHbIX
OpHEHTALMH JTMYHOCTH, IKOJIOIHYECKOTO MBILIEHUS, NPEACTABICHHUI O 3/10pOBOM
oOpase KWU3HWM W OEpeKHbIM OTHOLUEHHWEM K OKpPY’Kalolleh NPUPOJHON Cpeje.
[ToaToMy Hapsiay ¢ M3ydeHHEM 0011EOHONOrHYECKUX TEOPHUH, a TaK/KE 3HaHHH O
CTPOEHHH KMBBIX CHCTEM Pa3sHOIO paHra U CYLIHOCTH OCHOBHbIX MMPOTEKAIOUIHX B
HUX MPOLIECCOB B NMporpamMme no OHOJIOMMH YAENEHO BHUMAHHWE HCIOJb30BaAHUIO
MOJYHYEHHbIX 3HAHUA B MOBCEAHEBHOMN KU3HHU /A PELUeHUs NMPUKIAJAHBIX 3a/1a4, B
TOM 4HCJe: NpoUIaKTUKH HacjeACTBEHHbIX 3abosieBaHMI 4en0BeKa, MeIHKO-
FeHETHYECKOr0 KOHCYIbTUPOBAHHS, 000CHOBAHUS YKOJIOTHUECKH L1e1eco0dpa3Horo
MOBEAEHHUS B OKpYKaloLIeH NPUPOJAHON cpeje, aHalK3a BIWAHUS X031 HCTBEHHOH
JEeSTENbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX M MCKYCCTBEHHbIX DKOCHCTEM.
Yeunenue BHUMaHUsS K TPUKIAOHOM HanmpaBieHHOCTH Y4yeOHOro mnpeamera
«buonorusy» npoAMKTOBaHO HEOOX0AMMOCTBIO 00ecrneyeHus yCA0BHIA 4715 peLLeHHs
OJIHOI M3 aKTYalbHbIX 33/1a4 LUKOJbLHOro OMOJ0ruyeckoro odpa3oBaHus, KOTopas



npeanonaraetT (hopMUpoBaHHe y 00yHaroLLMXCsl CMOCOOHOCTH aaanTUpoBaTbhCs K
M3MEHEHHAM JIMHAMMYHO Pa3BUBAIOLLErOCsH COBPEMEHHOIO MHpA.

buonorus Ha ypoBHe cpelHero odOuiero odpa3zoBaHKWs 3aHHMAET BakKHOE
mecto. OHa oOecrneunBaeT (GopmupoBaHHe y 00ydHarOLIMXCA NPEACTaBIEHUH O
HAy4YHOH KapTHUHe MMpa, pacluupseT U 00o0IIaeT 3HaHUsA O KUBOH npupoje, €
OTJIMYHUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHu3alMu MU IBOJIOLMH, CO3AAET
YCIOBHMS . MO3HAHUS  3aKOHOB  KMBOH  npupojbl.  (opMUpOBaHHS
GyHKLHOHATBLHOH PaMOTHOCTH, HaBLIKOB 3710pOBOoro M OesonacHoro obpasa
AKH3HH, IKOJOTHYECKOrO MbILLIEHHS, IEHHOCTHOTO OTHOLIEHHSA K KUBOH NMpHUpOJE
M YEIOBEKY.

bBonbuloe 3HaueHne OMonOrus HMeeT TakKe A/ PeLleHUs BOCIHUTATEIbHBIX H
pa3BUBalOILMX  3amady  cpeaHero  obuiero  oOpasoBaHHMs,  COLMAlM3aLMH
oOyuarownxca. M3yueHue Ouonoruu obecrieurBaeT ycaoBUA A1 (POPMHPOBAHHS
HHTEJICKTYAMbHBIX, KOMMYHMKALUMOHHBIX M  HHGOPMALMOHHBLIX  HABbIKOB,
3CTETUUECKOH KyNbTYpbl, CIOCOOCTBYET MHTErpauuu OMOJIOrMHYECKHUX 3HAHHUH ¢
NpeACTaBIEHUAMHU U3 APYTUX yueOHbIX NPEeAMETOB, B YACTHOCTH, (PU3UKH, XUMHMH U
reorpaduu. HazpaHHble MNOJOXKEHHUS O MpeaHa3HAYEHHH YueOHOro mnpeamera
«buonorus» cocTaBUIM OCHOBY 1Sl OlpejejeHusl MOJAXO0A0B K OTOOpYy M
CTPYKTYPHUPOBAHUIO €ro COJAEPKaHMs, MpPeACTaBIEHHOro B [porpaMmme [o
OuoNOruM.

Otb6op conepskanus ydebGHoro npeamera «buosnorus» Ha 0a30BOM YpOBHe
OCYILIECTBAEH € MO3MUMH KylbTYpOCOOOpa3HOro Mojaxoia, B COOTBETCTBUM C
KOTOpbIM OO0yuaroluecss JO/DKHbI OCBOWTb 3HAHMSI W YMEHUs, 3HaA4MMble s
GopmupoBanus 00l KyAbTYphl, OMpejeisiole aJeKBaTHOE [OBeAeHHe
4ejioBeKa B OKpYyKatoleHd NpUpOAHON cpele, BOCTpeOOBaHHbIE B MOBCEIHEBHOW
AU3HM M npakThyeckoil nestenbHocTd. Ocoboe MecTo B 3TOH cUcTeMe 3HAHWM
3aHUMAOT YJIEMEHTbI COJIepIKaHUs, KOTOPbIE CyXkKaT OCHOBOMH JUisi (JOPMHPOBaHHUs
NpeacTaBI€HUH © COBPEMEHHOI eCTeCTBEHHO-HAy4YHOH KapTHHE MHpa W
LIEHHOCTHBIX  OPHMEHTALMAX  JUYHOCTH,  CMOCOOCTBYHOLIMX  yMaHW3aLHHU
Ouosiornyeckoro o0pa3’oBaHMs.

CrpykTypupoBaHue coaepkaHus yueOHOro marepuana B [porpaMmme Mo
OMONOrMK OCYLIECTBIEHO C YYETOM TMPHOPUTETHOrO 3HAYEHMsI 3HaHWH 00
OTJIMYHTEIIbHLIX OCOOEHHOCTSX KUBOW NMPUPOJBI, O €€ YPOBHEBOH OpraHU3alHly H
IBOIIOLMK. B cOOTBETCTBUM C ITUM B CTPYKTYpe yuebHoro npeamera «buosiorus»
BbI/I€/IEHbI CJIYIOLIHE cojep:KaTelbHble TMHUKU: «buonorus kak Hayka. MeTtoabl
Hay4qHOro rosHaHusy, «KieTka kak Ouonoruveckas cucrema», «OpraHu3m Kak
ouosiornyeckas cucrema», «Cucrema M MHOroo0OpasMe OpraHWHecKOoro Mupay,
«IBONIOLNS JKHBOH NTPUPOIBI», « IKOCHCTEMBI M MPUCYLIHE UM 3aKOHOMEPHOCTHY.

Llenb u3yuenus yueOGHoro npeamera «buojorusi» Ha 6a30BOM YypOBHE —
oBrajeHMe  0oOyYalOLIMMHUCA  3HAHUAMHM O  CTPYKTYPHO-(PYHKLHOHAILHOM
OpraHW3aluy  KUBbIX CHCTEM pa3HOro paHra M npuoOpeTeHHe yYMEHHMH



HCMOAb30BaTh TH 3HAHWA 18 TPAMOTHBIX JEACTBUI B OTHOLUEHMH OOBLEKTOB
JKUBOI TIPUPOJIbL M PELLIEHHS! PA3THUHBIX JKH3HEHHBIX MpodeM.

JloCTHKEHNE 1LIe/n U3ydeHHs ydeOHoro npeamera «buonorus» Ha 6a30BOM
ypoBHE 00ecreunBaeTCs pelieHHeM ClIelyIOLLUX 3a1ad:

OCBOEHHME O00YHaIOLIMMHUCS CHCTeMbl 3HAHWH O OHMONOTMYECKHX TEOpHsX,
yHeHHsIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, PHMOTe3ax, NpaBHilax, CIyKallMX OCHOBOH
a7 opMHpOBaHMs TPE/ICTABIEHHH O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METONIAX HAYYHOrO MO3HaHMsl, CTPOCHHH, MHOrOOOpa3HH U OCOOEHHOCTAX KUBbIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alllH, BbIAAIOLMXCS OTKPbITHAX M COBPEMEHHBIX
MCC/IEI0BAHUAX B OUONIOTHH;

dGopmupoBanie y 00y4aloLMXCs TMO3HABATEIbHBIX, HWHTENEKTYAlbHbIX H
TBOpHECKMX CMOCOOHOCTEH B MNpolecce aHanu3a AAHHBIX O MyTAX pa3sBUTHS B
GUONOTUM HAYYHBIX B3MMA10B, WJeH W MOJXOMOB K H3YyUEHUIO JKMBBIX CHCTEM
PA3HOro YPOBHS OpraHu3aLMu;

CTAaHOB/EHHe Yy oOywarowmxcs o0iieit  KynbTypbl, (YHKUHOHATILHOIH
FPAMOTHOCTH, Pa3BUTHE yMEHUMH OOBICHATL M OLIEHWBAThH ABICHHUS OKPY/KAOLIETO
MUpAa KUBOH MPUPO/ibl HA OCHOBAHMM 3HAHMUH W OMBITA, MOJYUEHHBIX [PH U3YUCHUH
OHONOrHHu;

Gopmuposarne y o0yualoUIMXCs YMEHHIl HWIUIIOCTPUpPOBAaTh 3HA4YCHHE
GUOJOrMUECKUX 3HAHMI B MPAKTHYECKOH JesTEelbHOCTH 4eloBeKa, pa3sBUTHH
COBpEMEeHHBLIX MEANLIMHCKUX TeXHOIOIHH 1 arpoOHOTEXHOIOIHH;

BocruTaHne yOeKIEHHOCTH B BO3MOKHOCTH TMO3HAHMS YENOBEKOM JKHBOH
NPUPO/ibl, HEOOXOAMMOCTH BEPeKHOro OTHOLIEHHS K HEH, COOMOAEHNS ITHHECKHX
HOPM MpH NPOBEIEHUH OUOTOTMYECKUX MCCIeJOBAHMUIA;

OCO3HAHME L[EeHHOCTH OWOJIOTHYEeCKUX 3HAHUK Ui TMOBBILLEHHS YPOBHA
3KONOrHYECKOH KyIbTypbl, 418 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHH;

rpuMeHeHHe NpuoOpeTEHHBIX 3HAHUH W yMEHWH B MOBCEAHEBHOH KH3HH A1
OLIEHKH MOCJIEICTBII CBOEH AeATElIbHOCTH M0 OTHOLLIEHHIO K OKpYIKaroLleH cpele,
COOCTBEHHOMY 3[0pOBblO, 00OCHOBaHHE M COONIOJeHHE Mep NPOQHUIAKTHKH
3a0oneBaHu.

B cucreme cpeaHero obulero obpasoBaHus «buosorusy, usyvaemas Ha
5a30BOM YpOBHE, sBjfeTCs 00s3aTe/NbHbIM Y4eOHBIM NPEAMETOM, BXOJALIHM B
cocTaB npeaMeTHoH obsacTh «EcTecTBEHHO-HaYYHbIE NPEIMEThIY.

J1ns w3yueHus GHosioruy Ha 6a30BOM yPOBHE cpeiHero odiiero oopasoBaHus
otrBoMTCS 68 uacos: B 10 knacce — 34 uaca (1 vac B Heento), B 11 knacce — 34 vaca
(1 yac B HEeaEN10).

COJAEPKAHUE OBYYEHUS

10 KIIACC

Tema 1. buonorusa Kak Hayka.



buonorus kak Hayka. CBsizb OMOIOTHH € OOILECTBEHHBIMH, TEXHHYECKUMH H
JPYTUMH €CTECTBEHHBIMH HayKaMH, (UI0COpHUEN, ITHKOI, ICTETHKOH H MPaBOM.
Posb Guosorud B popMUpOBaHMH COBPEMEHHON Hay4dHOH KapTHHbI Mupa. Cucrema
OHOJIOrHYeCKUX HayK.

MeTo/ibl NO3HAHUS KHUBOH MPUPOAL! (HAOJI0eHHE, SKCNIEPUMEHT, ONUCAHHE,
W3MepeHne, KnaccubMKauMs, MOLENMPOBAHWE, CTaTMCTH4ecKas —oOpaboTka
JIAHHbIX ).

JlemoHcTpaUuu:

[Toprpets: Y. Jlapsun, I'. Menzens, H. K. Konbuos, /. Yorcou u @. Kpuk.

Tabauibl ¥ cxeMbl: «MeTo bl MO3HAHUSA KUBOH MPUPOJILI».

JlabopaTopHble H NPaKTHYECKHe paboThI:

[Mpaktuueckas pabora No 1. «Mcnonb3oBaHue pasjiMuHbBIX METOJ0B NpH
H3yueHMH OHOIOrHYECKUX 0OBEKTOBY.

Tewma 2. uBble CHCTEMbI H HX OPraHH3aUM.

JKusble cHcTeMbl (GHOCHCTEMbI) Kak npeaMeT usydeHus ouonoruu. Otnuvine
KHBBIX CUCTEM OT HEOPraHWYECKOMN MPUPOIbL.

CroiicTa GHOCHCTEM U MX pa3HOOOpasue. YPOBHUM OpraHu3aLuu OHOCHCTEM:
MOJIEKYIAPHBI,  KICTOUYHbIN, TKAHEBbIH, OPraHW3MEHHbIH, MOMYJIALHMOHHO-
BUI0BOI, HKOCHCTEMHBIH (BHOreoLeHOTHYECKHIH ), OMoCchepHbIN.

Jldemvouncrpauuun:

Tabauubl ¥ cxembl: «OCHOBHBIE MPU3HAKKU KU3HU», «YPOBHH OpraHu3almru
JKUBOH MPUPOALD).

OGopynosatnune: mozaeinb monekybl JAHK,

Tewma 3. XuMH4YECKHH COCTAB H CTPOEHHE KIETKH.

Xymuueckuli coctaB KieTKH. XMMWYECKHE 3JEMEHTBI: MaKpOJIEMEHTI,
MHUKpodJieMeHThl. Boaa i MHHepaibHbIe BellecTBa.

DyHKUMM  BOAbI M MHHEPaibHbIX BellecTB B Kierke. [loanepxanue
OCMOTHHUECKOro danaHca.

Benku. CoctaB M cTpoeHue GeKoB. AMUHOKHCIOTbI — MOHOMEPbI Oe/KOB.
HeszameHuMbie W 3aMEHUMbIE AMHHOKHCIIOTHl. AMMHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTpYKTYpbl  OclikoBOW — MoneKyjbl  (MepBu4Has, BTOPHYHAA, TPETHYHAA M
qeTBepTHHHAA CTPYKTypa). Xumuueckue cBokicTBa Oenkos. bronoruyeckue
(hyHKLMH OENKOB.

depmeHTb — GHONOrHUecKKe KaTanu3aTopbl. CTpoeHue pepmeHTa: aKTHBHbIH
ueHtp. cyberpathas crneunduuHocTh.  Kodepmentsl. Butamusbi.  Orivuus
(pepMeHTOB OT HEOPTraHMYECKHUX KaTalu3aTOPOB.

Y IrIeBo/ibl: MOHOCAXapu/bl (I10Ko3a, pubo3a U 1e30KCHprbo3a), iMcaxapuibl
(caxaposa, JakTosa) M TojmMcaxapuibl  (Kpaxmaj, [JIHKOreH, LeJjl1ios103a).
buonornueckie GpyHKUHM YI1eBOAOB.



Jlunuae:  tpurnuuepuast, Qocdonunuasl, crepouanl. [napoduibHo-
ruapodoOubie  cBoiicTBa. buonornyeckue (yHkuuu aunuaoB. CpaBHeHHe
YraeBOA0B, O€NKOB W JIMMHAOB KaK HCTOYHHKOB SHEPrUH.

Hykneunoseie kwucnorbi: JHK wuw PHK. Hykneotuasl — MoHOMmepbl
HykiaeuHoBbIX kucaoT. Ctpoenne u ¢pynxkuun JHK. Ctpoenne u ¢pyuxunn PHK.
Buasr PHK. AT®: ctpoenue u pyHKUHH.

[lutonorns — Hayka o kneTke. KiierouHas Teopusi — NpUMEpP B3auMOAEHCTBHSA
vaell u (PaKkToB B HAYHHOM MO3HaHWH. MeTOoIbl H3YUEHHUS KIETKH.

Knerka kak uenocrsas xuas cuctema. O0LLMe NpU3HAKKU KJIETOK: 3aMKHYTasl
HapyxkHass MemOpana, monekynsl JIHK kak renernueckuii annapar, cucrema
CHHTE3a Oenka.

Tuner  knetok: »sykapuoTuveckass M npokapuoruueckas. OcobeHHOCTH
CTpoeHus rpokapuoTuyeckoi kietku. Knetounas creHka Oaktepuit. CTpoeHue
svkapuoTiyeckol kieTkd. OCHOBHble OTJIIMYMS PACTUTENbHOH, JKMBOTHOH M
FPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KIN€TOK — KJIETOYHAsi CTeHKa, MIMKOKAIMKC, MX
dyukumu. [nazmatuueckas memOpana, e€ cpoiicTBa U PpyHkuuu. Llutonnasma u eé
opratou/ibl. OnHomemOpaHHble opraHouabl knetku: IIIC, annapat [onbaxwu,
auzocomsl.  [loyaBTOHOMHBIE OpPraHOWIBI KJIETKM: MHUTOXOHIAPHH, [J1aCTHbL.
[Tpoucxoxaenue MUTOXOHApPUNA M muactud. Buabl nnactua. HememOpaHHble
OPraHoM/ibl  KIIeTKH: pUOOCOMbBI, KIETOYHbIH UEHTP, LEHTPHOIIM, PECHHYKH,
ATYTHKH. OYHKIMY OPraHoOMA0B KJ1eTKH. BKiItoueHus.

SAnpo — peryngTopHbii neHTp knetku. CtpoeHue sapa: saepHas odonouka,
KapuoriaiMa, XpoMaTHH, SAPbILLKO. XPOMOCOMBI.

Tpancriopt BelllecTB B KNETKeE.

Hemvouncrpauun:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. llIsaun, M. Llnefinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammel: «Pacnpenenenue XuMUUECKAX 3JIEMEHTOB B HEXKHUBOM MpUpoae»,
«Pacnpenenenne XMMUUECKUX JIEMEHTOB B )KMBOI NPUPOJAEY.

Tadbnuusr v cxembl: «llepuosuueckas Tabnvua XUMHUECKHX 3/1€MEHTOBY,
«CTpoeHue Mosexysl Boabh», «bnocunres 6enka», «CTpoenue Mmonexy.ibl OenKka»,
«Crpoenne pepmenta», «HyknenHosbie kucaorsl. JJHK», «CtpoeHue monexybi
ATDy», «CtpoeHue sykapHoTHHYeCKOH KiaeTku», «CTpoeHue KHBOTHOW KIETKH»,
«CTtpoenne pacTUTe/bHOW KieTKku», «CTpoeHHWe NPOKAPUOTHYECKOH KIETKHY,
«CTpoeHue gapa KiaeTknu», «YrieBoab», «Jlunuabn.

OGopyoBaHue: CBETOBOW MHKPOCKOr, o0OopyaoBaHHE /sl IPOBEeHMS
HAOJIOACHHH, W3IMEPEeHUH, SKCNEPUMEHTOB, MHKpONpernaparbl pPacTUTENbHbIX,
KUBOTHbIX W DAKTepHUalbHbIX KJIETOK.

JlaGoparopHbie H npakTHYeCKHe paboThi:



JlaGopartophas pabora No |. «M3yyeHnne KaraluTHYECKOH aKTUBHOCTH
(epMeHTOB (Ha NprUMeEpe aMua3bl U1K KaTanasbl)».

Jlaboparopuas paGora Ne 2. «M3yueHue cTpoeHMS KIAETOK PpacTeHHH,
JKMBOTHBIX M OakTepuil MojJ MHKPOCKOIMOM Ha rOTOBbIX MHKpoOmpernaparax v HX
OMUCaHUEN.

Tewma 4. /Ku3HenesiTe/IbHOCTb KJIETKH.

(O0Men BewecTs, wian MeTaboan3mM. AccuMunsaums (niacTHYeckuii oOMeH) u
JUCCHMMIISALINMS  (DHEPreTU4EeCKMH 0OMeH) — [Be CTOPOHbl €AMHOro rpouecca
metabonusma. Pojib 3aKOHOB COXpaHEHHsl BELUECTB M JHEPrHH B MOHHMaHHMH
meTabonu3ma.

Tunel odmena BewiecTs: aBTOTPOMHBIN U reTepoTpodHblii. Posib GpepmeHTOB B
obMere BellecTB ¥ NPeBpaLLeHUH YHEPTUH B KIIETKE.

Motocunres. CperoBass M TemHoBas (a3bl  (oTocuHTe3a. Peakuwmn
thorocunTeza. DPhdexTHBHOCTL poTOCHHTE3a. 3HAUeHHe (POTOCHHTE3a ISl JKHU3HH
Ha 3emie. BausiHue yciioBHH cpejibl HAa (DOTOCHHTE3 U CNIOCOObI MOBLILIEHHS €ro
MPOAYKTUBHOCTU Y KYJLTYPHbIX PACTEHHUH.

XemocuHTes. XemMocuHTesupytole dakrepud. 3HaueHHe XeMOCHHTe3a JUis
KM3HU HA 3emie.

DJuepreTudeckuit odMeH B kierke. PacuuenieHue BeLIECTB, BbleeHHE H
AKKYMYJIHPOBAHWE YHEPryuu B KJIeTKe. JTarnbl 3HepreTuueckoro oomera. [ imkonus.
Bposenne u ero Buibl. KucioponHoe OKHUCIIEHME, WM KIETOYHOE JbIXaHME.
OxucnutensHoe dpocdopunupoBanue. IPPEKTUHBHOCTH IHEPreTHHECKOro oOMeHa.

Peakuun wmatpuyHoro cuHresa. [‘enernueckas wundopmauns wu JIHK.
Peanuzauus redetuueckoil uHdopmaumu B kiertke. ['eHeTHueckuil Koa M ero
cBoiictra. Tpanckpunuus — matpudnblid cuntes PHK. Tpaucnsiuus — Ouocuures
Genka. Dranbl tpaHcnsuud. KojgupoBaHue amuHokucior. Ponb pubocom B
OuocHHTe3e Denka.

Hexsetoutble GopMbl %xU3HU — BUpYycbl. McTopus otkpeiTis Brupycos (. W.
MBanoBckuii). OcOOEHHOCTH CTPOEHMS W JKM3HEHHOrO LMKJIAa BHPYCOB.

bBakrtepuodarn. bonesHn pacTeHuid, KUBOTHBIX M UEJNOBEKa, BbI3bIBAEMbIe
supycamu. Bupyc ummyHopeduunra venoeka (BUY) — Bozbyaurens CITNa.
OGparnasi ~ TpaHCKpUMuUMsi,  peseprasa M WHTerpasa.  [lpodunaxTthka
pacrnpocTpaHeHusl BUpYCHBIX 3abojeBaHuii.

JdemouncTpaunm:

[Toprpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabnuusr n cxembl: «Tunbl nutanus», «Metabonuszm», «MUTOXOHIAPHUAN,

«Inepretnaeckuil odmen»n, «Xnoponaacty, «®orocunresn, «Crpoenne JHK»,
«Crpoenne 1 QpyHKUHOHUpOBaHUe reHa», «CuHTe3 Oenka», «[ eHeTHueckuit Koa»,
«Bupycoi», «bakrepuodaru», «CtpoeHne u ku3HeHHblii urkn Bupyca CIIWa,
Oaxkrepuodaray, «Pennukauns JJHK».



Obopynosanue: moaenu-anniaukauun «Yasoenune JIHK wn TpaHckpunums»,
«buocunres Genkan, «CtpoeHne KieTku», moaenb cTpyktypbl JAHK.

Tema 5. PazmuoskeHne 1 HHAHBHAYAJIbHOE PAa3BHTHE OPraHH3MOB.

KaeTouHbli UMK, WM JKW3HEHHbIH UMKI KieTtku. Mutepdasza W muTO3.
[Tpoueccsi, nporekaiolme B uHTepdase. Pemynkauusa — peaxiuuss MaTpuyHOro
cunresa JIHK. Crpoenue xpomocom. XpOMOCOMHbIH Habop — KapHOTHII,
JlunnowaHsii W ramjouiaHbIi  XPOMOCOMHble  Habopbl.  XpomaTHibl.
LluTonornyeckue OCHOBbl  Pa3sMHOKEHHS W WHIAWBHAYaJIbHOTO  pa3BHTHS
OpraHu3MOB.

Jlenenune knerkn — muto3. Craaun murtosza. [lpoueccel, npoucxonsiumue Ha
pa3HbiX CTaAMAX MUTO3a. bHOMOrHYeCKUH CMBIC MUTO34a.

[Tporpammupyemas rudesib KIETKH — anonTos.

(Popmbl pasMHOKEHUS OpraHu3MoB: Oecriosioe U nojosoe. Buabl decrnonoro
pasMHOKEHHUS: JAe/icHHe HalBOe, [MOYKOBAHHE OJHO- M  MHOTOKJIETOUYHBIX,
criopooOpasoBaHie, BereTaTUBHOE pa3MHOKeHHe. MckyccTBeHHOe KIIOHMpOBaHHe
OpPraHW3MOB, €ro 3Ha4eHHe 1715 CeJIEKLHH.

[TonoBoe pa3mHOKeHHE, €ro OTIHYHS OT Becrnonoro.

Meiios. Craauu meloza. Ilpouecchl, npoucxoasuie Ha CTaausax MeHosa.
[Tosenenue xpomocoM B Meioze. KpoccuHrosep. bHONMOrMUeCKHH CMBICT H
3Ha4yeHue Menosa.

["ameTorenes — mpoiecc oOpa3oBaHUs TMNONOBBIX KIETOK Y KMBOTHBIX.
[TonoBble kenesbl: CeMEHHUKM W siMUHMKH. OOpa3zoBaHuWe W pa3BUTHE MOJIOBbIX
KJIETOK — rameT (crepmaTo3oui, fWleK/leTka) — crepMaroreHes M OBOreHes.
OcobenHocT  cTpoeHuUs siflekneTok M crnepmarto3ouaoB. Ornio10TBOPEHHE.
[TapTenorenes.

MunusiayaibHoe  pa3BuTHe  (OHTOreHes). OMOpHOHalbHOE  pa3BUTHUE
(3MmOpuorenes). Drarbl 3MOPHOHAIBHOIO PAa3BUTHSL Y MO3BOHOUYHBIX KUBOTHBIX:
apobienue, ractpynsiuusi, opranorenes. [locramOpuoHansHoe passBuTHe. THIlbI
MoCcT3MOPUOHANIBHOTO Pa3BUTHS: NpsMOe, HerpsMoe (J1uMyuMHo4HOoe). Brnusuue
Cpeibl HA Pa3sBUTHE OPraHW3MOB, (PAKTOpbl, CMOCOOHbBIE BbI3bIBATh BPOKIAEHHbBIE
VPOICTBA.

Poct u passutue pacteHuil. OHTOreHe3 LBETKOBOTO pacTEHMs: CTPOEHHE
CEMEHHM, CTaZuH Pa3BUTHS.

JlemoHCcTpaLHK:

Tabnuupl n cxembl: «DopMbl pasMHOKEHUs OpraHu3sMoB», «/lBolHOe
OMII0JIOTBOPEHHE YV LIBETKOBbIX pacTeHui», «BeretatuBHoe paszMHOKeHHE
pactenuit», «Jlenenne knerkn Oaxtepui», «CTpoeHHe TMONOBBLIX KIETOKY,
«Crtpoenne xpomocoMbly, «Knetounbii unkny, «Penaukauus JIHK», «Mutoz»,
«Mei#io3», «[Ipsamoe u Henpsmoe pa3BuTHe», «['ameToreHes y MiaeKkonuTaroLUX U
qesoBeka», « OCHOBHbIE CTaAUH OHTOTEHE3ay.



ObGopyioBanue: MHKPOCKOT1, MHMKpOnpernaparhbl «CnepmaTo3omnabl
MIICKOHTalOWEero», «Sluekierka miaekonurarouero», «KapuokuHes B KieTkax
KOpeliKka JyKa», MarHuTHas MoJejb-anniukauus «/leneHuwe knerku», mMoaenb
JAHK, mo/tenb metadasHoi XpoMOCOMBI.

JlabopaTopHble H NpaKTHYecKHe paboOThI:

JlaGoparopHasi pabora Ne 3. «Habnionenwe MHUTO3a B KJIeTKaX KOHYMKA
KOpeulKka JyKa Ha rOTOBLIX MUKpOIpenapaTax».

JlaGopatopras pabora Ne 4. «M3yuenue cTpOeHUS MOJOBbIX KIJIETOK Ha
FOTOBBIX MHKpOTpenaparax».

Tema 6. HacieacTBEHHOCTb H H3MEHUYHBOCTH OPraHHU3MOB.

[TpeameT u 3anaun reHeTUkH. Mctopust pa3BuTHs reHeTHKH. Pojib LuTONIOr MM
M 3MOPUOIOTHI B CTAHOBIEHUM reHeTUKW. Bknaa poccuiickux v 3apyOeiHbIX
VUEHBIX B pa3BuUTHE TeHeTHKW. MeToabl TeHeTHKU (FHOpPHA0JOrHYeCKHH,
LUUTOreHeTHYEeCKHI, MoJeKyaspHo-reHeTHueckuil). (OCHOBHblE T'eHeTHYeCKHe
noHsaTus. ['eHeTuyeckass CUMBOJIMKA, HCMOJIb3yeMasl B CXeMaxX CKpeLLMBaHHiH.

3aKOHOMEPHOCTHU HAclieloBaHUsl MPU3HAKOB, YCTaHOBJeHHble . MeHnenem.
MonorubpuiHoe ckpeludBaHue. 3aKOH eAMHO-00pa3zusi rUOpPUAOB MEpBOro
nokosieHust. [TpaBusio JOMMHUPOBAHUS. 3aKOH pacllenieHus npu3Hakos. ['unoresa
qucToThl rameT. [lonnoe u HenosHOE 1IOMUHUPOBAHUE.

JurubpuaHoe  ckpelluMBaHue. 3aKOH  HE3aBMCMMOIO  Hac/je10BaHMs
npu3HakoB.  LluToreHeruyeckue  OCHOBBI  JUTHOPUIHOrO  CKpeLLMBAHMUS.
Ananusupyrouiee ckpeliuBanue. Mcnons3oBaHue aHANU3HPYIOLIErO CKPeLLUBaAHHUS
AJIs OnpeaeneHus reHoTHIla 0COOH.

CuennenHoe HacliegoBaHue npusHakoB. Pabora T. Moprana no cuenieHHOMY
HaCcle/JJOBAHHKO I'EHOB. }'Ia]DYLL[EHHE CLEINJICHKWA N'€HOB B pE3YJIbTaTe KPOCCHHIOBEPA.

XpoMOCOMHAs TEOPHsl HACIEACTBEHHOCTH. [ eHeTHYecKue KapThl.

["'eHeTHka nosia. XpoMOCOMHOE omnpejesieHUe nojia. AyToCOMbl U [0JIOBbIE
xpomocombl. [‘omorameTHble W rereporameTHble opraHusmbl. Hacnenosanue
MPpHU3HAKOB, CUCTIICHHBIX C INOJIOM.

M3menunBocTs. Buabl W3MEHYMBOCTH: HEHAC/IEACTBEHHAs W HAcJleACTBEHHA.
Poans  cpeabl B HEHAcNeACTBEHHOM — M3MEHYMBOCTH.  XapaKTepHCTHKA
MOAM(HUKALMOHHON W3MEHYMBOCTH. BapuaunoHHbI# psa ¥ BapuauMoHHas KpuBas.
Hopma peakuuun npusHaka. KonuyecTBeHHble M KauyeCTBEHHbIE MPU3HAKU WU HX
HopMma peakuun. CBoHCTBa MOJIM(PUKALIMOHHON H3MEHUYHUBOCTH.

HEICJIC,H,CTBG‘.HHEIH, HIIK TeHOTHITHYeCKasl, HW3MEHYMBOCTD. KomOuHaTuBHas
W3MeHYMBOCTL.  Meio3 M nonoBoi rnpouece — OCHOBA KOMOWHATHBHOM
U3MEHYHUBOCTH. M}'TGLI,HOHH&H H3IMEHYHUBOCTL. KJ'IaCCI’I(bPIKaUHH E\'I}’Tau.l‘ll‘:li MeHHbIE,
XpOMOCOMHbBIE, reHoMHble. HacToTa U npuuuHbl MyTauuit. MyTtareHHble (pakTopbi.
3aKOH rOMOJIOMMYECKUX PSIJIOB B HacseACcTBeHHOM u3menunBoctu H. M. Basuosa.

BHesiepHas HacieACTBEHHOCTb U M3MEHUYUBOCTb.



['enetuka venoseka. Kapuorun yenoseka. OCHOBHblE METO/bl T'€HETHKH
4e/IOBeKA: MeHealoruyeckui, OJIM3HELOBbIH, UIMTOMEHETHYeCKUH, OMOXMMHUYECKHH,
MOJIEKYISIPHO-TEHETHUECKUH. CoBpemeHHOe onpejeieHue reHOTHMNA:
MNOJHOr€HOMHOE CEKBEHMPOBAHHWE, N€HOTUITHPOBAHKE, B TOM YHCJE C [MOMOLIbIO
[IL[P-ananu3a. HacneacrBeHHble 3aboneBaHWsi HejloBeKa: TIeHHble O0JIe3HH,
00JIe3HN ¢ HACI/E/CTBEHHON MpeapacnofokKeHHOCTbIO, XPOMOCOMHBIE O0Je3HH.
Comarnueckue M reHepaTuBHble MyTauuu. CTBonoBble KaeTKW. [lpuHuMmnbI
3/10poBoro odpasa KH3HU, AMArHOCTHKH, NPOPUIAKTUKN U JIEUCHHUS] TEHETHUYECKHX
OonesHel. Meauko-reHeTHYeCcKoe KOHCYJbTHpPOBaHHWE. 3HauYe€HHE MEIHLIHMHCKOM
F€HETHUKH B MPEAOTBPALLEHHH U JIEHEHHH FeHeTHYECKUX 3a00/1IeBaHHi YelloBeKa.

JlemoHCcTpanum:

IHoprpersi: I'. Mengens, T. Mopran, I'. e ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosekuii, H. . BaBuios.

Tabnuue n cxempl: «MoHOrHOpHAHOE CKpELIMBAHKHE U €0 LMTOreHeTHUECKas
OCHOB@», «3aKOH PACLIETUIEHUS U €r0 LLIMTOreHeTHYECKasi OCHOBaY, «3aKOH YHCTOThI
rameT», «JIurubpuanoe ckpewuBanuey, «Lluronoruyeckne ocHOBbI AUTHOPHUIHOrO
CcKpelurBaHus», «Meiio3y», «B3aumoaelcTBHE aliefibHbIX reHoB», «[ eHeTHueckune
KapThl pacTeHui, JKUBOTHBIX M 4elloBeKa», «['eHeTuka nona», «3aKOHOMEPHOCTH
HAaCc/el0BaHMA, CLEMNJICHHOro ¢ nojiom», «KapuoTunbl yenoBeka M JKMBOTHBIXY,
«Bunbl m3menuusoctn», «MoaudukauroHHas W3MeHYUBOCTbY, «HacnenoBaHue
pesyc-akropay, «l eHeruka rpynn KpoBu», «MyTalHMOHHAS H3MEHUHBOCTHY.

OOGopynoBaHue: Moaenu-anmivkauuu «MOHOrMOpUAHOE CKpelunBaHuey,
«Henonnoe nomuuupoBanue», «JlurubOpuaHoe ckpelunBanue», «llepexpéct
XPOMOCONM», MUKPOCKOIN U MUKponpenapat «Jlpo3odunay (Hopma, MyTaluu GopMbl
KPbIJIBEB 1 OKpacku Tena), repdapuit «["opox noceBHO».

JlaGoparopusbie H NpaKTHYeCKHe paboThI:

Jlabopatopuas padora Ne 5. «M3yueHue pe3yabTaToOB MOHOTMOPHUIHOIO M
AUTUOPUAHOIO CKPELLMBAHUS Y 1PO30(UIIbI HA FOTOBLIX MHKpOTIpenaparaxy.

JlaGoparopuas padorta Ne 6. «M3yueHne MoaAMPUKALMOHHON M3MEHUYMBOCTH,
MOCTPOEHHE BAPUALIMOHHOrO Psijla i BAPUALIUOHHOM KPUBOY.

Jlaboparopnas paborta Ne 7. «AHannu3 MyTtauuit y Apo30(Hibl Ha rOTOBbIX
MHUKpOIMpenaparax».

[lpakTuueckas pabora Ne 2. «CocTaBieHHe | aHalW3 POAOCIOBHBIX
4eJIOBEKa».

Tewa 7. Cenexunst oprannzmoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexuma Kak Hayka W rpouecc. 3aposKieHHe CeNeKlWH W JOMECTHKaLMS.
Yuenue H. V. BaBunosa o LeHTpax MPOMCXOKAEHHUS H MHOT0OOpa3ust KyJlbTypPHbIX
pacTeHnii. LieHTpbl NPOUCXOMACHUS JOMALLHUX KMBOTHBIX. CopT, Mopoaa, wramm.

CospemenHble MeTOAb! ceeKLMi. MaccoBbli U UHAMBHYallbHbIH 0TOOPLI B
CeNeKUMH pacTeHud W KUBOTHbIX. OueHka 3KcTepbepa. bnuskopoiacTBeHHoe
CKpeuinBanue — uHOpuAMHr. Yucras nuuua. CKpeluuMBaHWe YHUCTBIX JIMHHI,



[eteposuc, win rubpuadas cuna. HepoacTBeHHoe ckpeluMBaHue — ayTOpPHIAMHI.
Otnanéunas rudpuansaums v e€ yernexu. McKkyccTBeHHbIH MyTareHes v nojiyueHue
MoJUraIona08. JlocTHKeHHs CeNleKIMK PaCTEHHH, J)KMBOTHBIX U MUKPOOPraHHW3MOB.

Buorexnonorus kak OTpaciib NPOM3BOACTBA. | 'eHHas WHXKEHepud. DTallbl
coznanus pekomOuuantHod JIHK wu  Tpancrennsix opranusmos. KiertouHast
nrkeHepust. Knetourble KynbTypbl. MUKPOKJIOHA/IbHOE Pa3MHOKEHHE PACTEHHH.
KiionupoBaHie  BbICOKOMPOAYKTHBHBIX  CENbCKOXO3AHCTBEHHbBIX  OpPraHHW3MOB.
Jkonoruyeckue W dTthdeckue  npobaembl. MO —  reHeTtuyecku
MOAM(DULIMPOBAHHBIE OPraHHU3MBbL.

JlemoHCcTpaumu:

[Toprpersi: H. WU. Baunos, U. B. Muuypun, I'. JI. Kapneuenxko, M. ®.
WBaHos.

Tabauuel u cxembl: kapra «LleHTpbl NMpPOMCXOMWAECHHS M MHOro00pasws
KYJIbTYPHBIX pacTteHuii», «[lopoabl 1oMalIHUX KHBOTHBIX», «CoOpTa KyJIbTYPHbIX
pactenuiin, «Ornanéuras rubpuausaumsy», «Paboter akagemuka M. @, Msanosay,
«Monunnonaus», «O0bekTbl OHOTEXHONOrUU», «KieTouHble KyJIbTYPbl H
KnoHHpoBanue», « KOHCTpyHMpOBaHHE U NMEPEHOC MrEHOB, XPOMOCOMY.

OBGopyaoBaHue: MYJISKH MJI0/10B U KOPHEMIOA0B AUKUX (POPM U KYJILTYPHbBIX
copToB pacTteHuii, repbapuit «CenbcKOX03HCTBEHHbIE PACTEHHSI.

JlaGoparopuble H npakTHYecKHe paboOThbI:

DKkeKkypceusi «OCHOBHbIE METO/bl M [JOCTHIKEHUS CEJIeKLMM pacTeHHH M
KUBOTHbIX (Ha CeJIeKLIMOHHYIO CTaHLHMIO, MJIEMEHHYIO pepmy.
COPTOMCIBITATENbHBIH  y4acTOK, B  TEMIMYHOE XO38HCTBO, Jj1abopaTopuio
ArpOYHMBEPCUTETA WX HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBonwounoHHAs OHOJIOrHUA.

[Tpeanochbiiki  BO3HUKHOBEHHSI JBOJIIOLMOHHONW TeOopuH. DBOJIOLMOHHAS
Teopusi U e€ mecTo B OMonoruu. BausHue >BOMOUMOHHON TEOPUM Ha pa3BUTHE
OUOJIOrHH W JIPYTHX HaYK.

CeugerenscTBa 3Bostouud. [laneoHTosoruyeckue: nocnaea0BaTe/IbHOCTh
MOSIBJCHUS BHIOB B [1AJ€OHTOJIOrMYECKON JIETOMMUCH, MepexoHbie (opMbl.
Buoreorpaduueckue: cX0ACTBO M pasinyne GayH u Gprop MaTepuKoB H OCTPOBOB.

IMOPHONIOrMYecKHe: CXOACTBA W pas3iuuus SMOPHOHOB pa3HbIX BH/OB
Mo3BoHOYHBIX. CpaBHUTENBHO-aHATOMMYECKHE: TOMOJOrMYHbIC, aHalOrM4HbIe,
PYAUMEHTAPHbLIC OpraHbl, aTaBW3Mbl. MoekynsipHO-OMOXMMHYECKHE: CXOACTBO
MEXAHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX MeTabosnM4ecKux nyTed y BCeX
OpraHru3MOB.

Deomounonnas Teopuss Y. [lapsuna. [Ilpeanocbiiku BO3HUKHOBEHHS
napsunusva. JIBukyire cuiibl dBOMOUMKH BUA0B no JlapBuny (u30bITOUHOE



Pa3sMHOKEHHUE TPH OMPAHUYEHHOCTH PeCcyYpCcoB, HeornpeaenéHHas H3MEeH4YHBOCTD,
H6opbba 3a cyllecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckas teopus ssotounu (CTD) u e€ ocHOBHbIE MOJOKEHHUS.
MukposBostouus. [Tonynsiuns Kak e IMHULA B1AA U BOJOLIUH.
JBmukyume cuibl (hakTopsl) 3BOMOUMK BUAOB B npupoae. MyTallMOHHbIH

npouecc ¥ KOMOWHATHBHAs HW3MEHYMBOCTb. llomynsuvoHHbIE BOJIHBI W Apei(
reHoB. M3onauus n murpaums.
EcrecTBenubiii oTO0op — HanpaBnsiowui  (aktop IBontoUHH. DPopMmbl

eCTeCTBEHHOro oTdopa.

[pucnocobneHHOCTL OpraHW3MOB  Kak pe3yiabTaT »Bojtouud. [Ipumepsl
npucriocobieHnii y opraHuaMoB. Apomop(o3bl U WAKO-aAanTaLHH.

Buia  u  eunooOpaszosanue. Kputepunm  Bupa.  OcHoBHble  (POpPMbI
BM/1000pa3oBaHus: reorpapuyeckoe, 3K0JI0rH4ecKoe.

Makpossomtouusi. Dopmbl  IBOMOUMK:  QUIeTHUECKas, JWUBEpreHTHas,
KOHBepreHTHas, napaiienbHas. HeobpaTumMocTh 3BONIOLKH.

[IpoucxoxkaeHre OT Hecrneuualu3upoBaHHbIX MNpeakoB. [Iporpeccupytolias
crieuuainzanms. AnanTusHas paguanus.

Jemouerpaunu:

[Toprpetsi: K. JInnneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M.
Bap, 2. ['ekkens, ©. Mionnep, A. H. CeBepuos.

Tabnuier u cxembl: «Pa3BuTHE OpraHUUYecKoro Mupa Ha 3emJiiey, «3apo/iblLlu
[MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «@Dopmbl  OopbObl  3a
cyluecTBoBanme», «kEcrecTBeHHBIH 0TOOP», «MHOroodpasue copToB pacTeHHI»,
«Mmuoroobpazue [OpOL  JKMBOTHBIX?, «llonynauumy, «MyTauuonHas
M3MEHYMBOCTE», «Apomopdosb», «Maunoaganrtaumu», «OO0was nereHepauus»,
«IBuxkyiime cunbl IBonrouuu», «Kapra-cxema wmapuipyra nyTewlectBusi Y.
Hapsuua», «bopsba 3a cyuectBoBanue», «[IpucnocobieHHOCTL OpraHU3MOBY,
«["eorpaguueckoe BrH000pa3zoBaHue», « IKONOrHYECKOe BH1000pa3oBaHe.

ObopyioBaHue: KOJJIEKLHS HACEKOMbIX C pa3zWYHBIMU THIAaMM OKPACKH,
Habop ni010B U cemsH, Koijiekuusi «lIpumepb! 3alMTHBIX NPUCTOCOONEHHH Y
KUBOTHBIX?, Mojellb «(OCHOBHBbIE HanpaBleHHs 3BOMIOLUMKY», 00bEMHas Moaelb
«CTpoeHHe roJJOBHOro MO3ra Mo3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, Kouekuus «DopMbl  COXPAHHOCTH
MCKOMaeMbIX KMBOTHBIX W pacTeHWi», Mozens annaukauus «llepekpécr
XPOMOCOM», BilaHbie rnpenapatbl «Pa3sBuTHe HacekoMoro», «Pa3zBuThe asryLuKmu»,
MuKkpornpenapar «/posoduaa» (Hopma, MyTauun OpMbI KPbLJIbEB H OKPACKH Tea).

JlabopaTopuble H NpaKTHYeCKHe paboThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHe BHIOB 10 MOP(POIOrHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocodeHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepa.



Tema 2. Bo3HukHOBeHHe H Pa3BHTHE *KH3HH Ha 3emue.

JloHay4Hble NpeacTaBleHUs O 3apOoikAeHUM KW3HU. HaydHble runoresb
BO3HMKHOBEHMSI JKU3HM Ha 3emie: abuoreHes W naHcnepmusa. XuMHYecKas
IBOJIOLMA. AOWOreHHbIH CHHTE3 OpraHW4YeCcKHX BELIECTB M3 HEOPraHH4eCKHX.
DKCHEPHMEHTAILHOE MOATBEPKACHHE XMMHYECKOH IBoMOUMH. HavyanbHble dTansl
ouonoruueckoi ssoatounn. ['unoreza PHK-mupa. ®opmupoBaHue mMemOpaHHbIX
CTPYKTYP M BO3HMKHOBEHHE TMpOTOKJeTKH. [lepBble KieTKM M MX IBOJOLMA,
®opMHUpOBaHKE OCHOBHbLIX FPYII KHUBbIX OPraHH3MOB.

Pa3suTHe Xu3HM Ha 3emuse no 3pam u nepuoaaM. Karapxeid. Apxelickas u
nporteposoiickas pbl. [laneosoiickas 2pa u €€ nepuoabl: KeMOPHHCKHH,
OPAOBHKCKN, CHIYPUHCKHUIA, 1€ BOHCKHI, KAMEHHOYOJIbHbIH, MEPMCKHIT.

Me3so3oiickas 3pa 1 e€ nepuo/bl: TPHACOBbIH, FOPCKHH, MEJIOBOH.

KafiHosolckas o2pa © e€ NEpHOAbl: MANCOre€HOBbIM, HEOreHOBbIH,
AHTPOMNOreHOBbIH.,

XapakTepucTHKa Kjaumara W reojloruyeckux npoueccoB. OCHOBHble 3Tallbl
IBOJIIOLMM  PACTHUTEILHOMO M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH M
AHUBOTHBIX. |losgBlieHHe, pacuBEeT U BbIMMPAHHE MPYIIN KUBbLIX OPraH1u3MOB.

Cucrema opraHuM4yeckoro Mupa Kak oTpaxkeHue »3Bojitoluud. OCHOBHbIE
CUCTEMaTHUYeCKHE MPYIIIbl OPraHU3MOB.

DBoItoLMS YyenoBeka. AHTPONOJOrus Kak Hayka. Pa3BuTue npejictaBieHuil o
MPOUCXOK/IeHHU desnoBeka. MeTroabl u3ydyeHUs aHTponoreHesa. (Cxoxacresa M
pasiiyuKsg yeroBeKka W dKHUBOTHBIX. CUCTEMATHUECKOE MOJIOKEeHHE YesloBeKa.

JBuzcyiume cuasl (haktopsl) aHTpornoreHesa. HacneacrseHHasi H3MeHUYHBOCTh
M ectecTBeHHbIH oTOOp. OOLecTBeHHbIH 00pa3 KM3HH, HU3rOTOBICHHE OpYAHid
TPYJAa, MBILINEHHUE, PeUb.

OcHOBHbIE CTAZIMM W BETBM SBOJIIOLIMM YEJIOBEKA: aBCTpaJloNUTeKH, Yenosex
ymenelii, Henosex npamoxoasuiuii, YesoBexk HeaHaepranbCkui, Yenosek
pasymHbli. HaxoAkn WCKoOnaeMmblX OCTAaTKOB, BpeMsi CYLLIECTBOBaHWs, 00/1acThb
pacnpocTpateHus, 00bEM roJ0OBHOr0 MO3ra, 00pas )KM3HH, OpyAHS.

Henoseveckue  pacbl.  OcHoBHble  OoJiblliMe  pachl:  €BPOINEOUHAs
(eBpasmiickasi),  Herpo-aBCcTpajloW/iHasi  (dKBaTopuajibHas),  MOHIOJIOMAHAS
(azmarcko-amepukaHckas).  YepTbl  NpUCNOCOOJEHHOCTH  MpeacTaBuTeseH
HEJNIOBCUYECKHX pac K YCJIOBHSIM CYLIECTBOBaHHMS. EAMHCTBO HesjoBeUeCKHUX pac.
Kputika pacusma.

AemoncTpanuu:

[Toprperst: ®. Peau, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, U.
JapBuH.

Tabnnubl u cxembl: «Bosnuknosenne ConneuHoW cuctemb», «PaszButHe
opraHuyeckoro  mupa», «PacturtenbHas  knetka», «KuBoTHas  KieTka»,
«llpokapnoriueckas knerka», «CoBpeMeHHas CUCTEMa OPraHUYeCcKOro MHpay,
«CpaBHeHne aHaTOMWYECKHUX YEepT CTPOEHMsl 4esoBeKa M 4elloBeKooOpa3HbIX



o6e3bsiHy». «OCHOBHBIE MeCTa  MaJCOHTOJIONHYECKHMX  HAXOAO0K  MMpeJKOB
COBPEMEHHOrO 4esioBeka», «JlpeBHeiiune JIHOan», «/lpeune moan», «llepsble
COBpeMEeHHbIE 110y, «HenoBeueckne pachi».

OdopynoBaHue: mynsxn  «[lpoucxoxaenne — venoseka»  (OlOCTbI
ABCTPAJIONUTEKA, [HTEKAHTPONa, HeaHAepTalbla, KPOMaHbOHLA), CIENKH HIIK
u300pakeHusl KaMeHHbIX Opy/[auil repBoOLITHOrO 4enoBeka (KaMHH-HOMMEpbL,
pybuna, ckpebna), reoxpoHojoruueckas —Tabnuua, KoOeKUus — «DPOpMbl
COXPAHHOCTH HCKOMAeMbIX KUBOTHBIX W PACTEHHI».

JlaGopaTopuble 0 NpaKTHYecKHe padoThI:

Ilpakthueckaa paborta Ne 1. «M3yueHue HCKOMAeMbIX OCTATKOB pacTeHUH U
JKUBOTHBIX B KOIIJIEKLIMAXY.

IKCKYpCHs «DBOJIIOLMSI OPraHMYECKOro MHpa Ha 3emie» (B eCTeCTBEHHO-
Hay4HbIH WK KpaeBe14ecKui My3eii).

Tema 3. Opranu3sMbl U OKpY:Kalolas cpeja.

JKOJI0MMS KaK HAyKa. 3a7a4uu U pasjieibl 3KOJ0ruu. MeTojibl IKOJI0rMYeCKUX
HCCe10BaHi, DKONOTHYECKOe MUPOBO33PEHHE COBPEMEHHOIO YEI0BEKa.

Cpeabi 00uTaHKs OpPraHWM3MOB: BOJIHAs, HA3EMHO-BO3/YLUHAs, [OYBEHHAs,
BHYTPUOPraHW3MeHHasl.

Dxonornyeckue (aktopsl. Knaccuukauus SKOIOrMUECKHX  (PAKTOPOB:
abuoTyueckue, OMOTHYECKHE M aHTpornoreHHbie. JleHCTBHE 3IKOJOTHYECKHX
(AKTOPOB HA OPraHU3Mbl.

AGuoTndeckue (GakTopbl: CBeT, TeMnepaTtypa, BAa)HOCTb. DOTOrneproan3M.
[lpucnocoGiienusi  OpraHu3MoB K  JAedcTBMIO — aBuoTHuecKMX  (haKTOpOB.
Buonoruueckue puTMBbI.

Buotuueckue hakTopbl. Buibl OMOTHYECKHUX B3aUMOJIEHCTBHH: KOHKYPEHLNA,
xuuHuuecTso, cumonos u ero Qopmbl. [lapasutusm, Koonepaums, MyTyalu3Mm,
KOMMEHCAIU3M (KBAPTUPAHCTBO, Hax/IeOHMYECTBO). AMEHCANM3M, HEHTpaaH3M.
3HaueHHe OMOTUYECKHUX B3aMMOJCHCTBHH AN CYLIECTBOBAHWsS OPraHU3MOB B
MPUPOJIHBIX COOOLIECTBAX.

DKoAOrMYecKHe XapakTepucTHku nonyasuud. OCHOBHbIE — TOKasaTelu
MONYJISALMH: YHCIEHHOCTb, TMJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, TPUPOCT,
Murpatis. JInHaMuka 4MCIEHHOCTH NOMNYJAUNK U €€ peryJsisiusg.

Hemoncrpanun:

[Toprpetsi: A. ['ymbonsar, K. ®. Pynbe, D. ['exkess.

Tabanubsl 1 cxembl: kapra «llpupomaHbie 30Hbl 3emiany, «Cpeibl 00UTaHKA
opranusmosy», «®oronepuoanzmy, «llonyasaunu», «3aKOHOMEPHOCTH pocTa
YHCAEHHOCTH NONYIsSUMH HHBY30puu-Tyhenbkn», «Ilumesbie nemnu.

JlaGopaTopHsblie H IpaKkTHYecKHe padoThI:

JlaGoparopuas pabora Ne 3. «Mopdosornueckue 0co6eHHOCTH pacTeHnii U3
Pa3HbIX MECT 0OHTaHN,



JlabopaTophas pabora Ne 4. «BnusHue cBeta Ha POCT M Pa3BUTHE YEPEHKOB
KoJieycan.

[paxtiyeckas pabora No 2. «[Toacuér ninoTHOCTH Nonyasiuuil pa3sHbiX BHIO0B
pacTeHun».

Tema 4. CooOuiecTBa H YKOJTOTHYECKHE CHCTEMBI.

CoobutecTso opranusmos — OuoueHo3. CTpyKTypbl OHOLIEHO3a: BH0Bas,
npocTpaHcTBeHHas, Tpoduyeckas (nuwesas). Buabi-gomunantel. CBsizu B
obuoueHoze.

JKkojorutueckne cucrembl  (3kocucrembl). [lousitue 00 skocucTeme u
Guoreouenose. DyHKLUHOHANbHBIE KOMIOHEHTbI IKOCHCTEMBI: [POAYLICHTBI,
KOHCYMEHTbI, peaylueHTbl. KpyroBopoT BELIECTB U MOTOK YHEPrUH B IKOCHCTEME.
Tpoduueckue (nuiuesbie) ypoBHH sK0cHcTeMBI. [THieBblie uenu u cetn. OCHOBHbIE
noKasaresy SKocucTeMbl: OMomacca, MPOAYKUHS. DKOJIOTMYECKHE MHPAMMIBI:
MPOIAYKUMH, YHCIEHHOCTH, Onomacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTb,
camoperyJasuus, pazsutue. CyKkueccus.

[Ipupoansie sKocHcTeMbl. DKOCHCTEMbI 038P M peK. DKOCHETEMa XBOHHOTO
WJIM LIHPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOI€HHBIE  IKOCHCTEMbl.  ArpoIKOCHCTEMbI. Y PBOIKOCUCTEMBI.
bronoruyeckoe 1 Xo3sicTBEHHOE 3HAYEHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopaszHoobpasue kak (axktop ycroiiunBocTH skocuctem. CoxpaHeHHe
duoIorHyecKoro pazHoodpasus Ha 3emie.

Yuenne B. V. Bepnaackoro o Guocdepe. ['paHuubl, cOCTaB U CTPYKTYpa
Ounocgepbl. usoe semecTBo M ero (yHkunH. OcobeHHOCTH GHOChepbl Kak
riofansHOl  skocucTeMbl. JlMHaMUuecKoe paBHOBecHe M 00paTHas CBA3b B
duocdepe.

KpyroBopoTs! BelleCTB U OMOreOXMMHUECKHE LIMKIIbI 3JIEMEHTOB (yriiepoa,
asora). 3onanbHocTh Guocdepsl. OcHOBHbBIE GHOMBI CYLLH.

HenoseuecTso B Guocepe 3emnu. AHTpororeHHble H3MEHEHHs B Guochepe.
' n1oGankHble 3K0M0rMYECKHE NMPOOIIEMBI.

CocyiuectsoBarne npuposl v yenosevectsa. Coxpanenue GuopaszHooGpasms
KaKk ocHOBa ycToHuMBOCTH Onocdepbl. OcHOBa paLMOHAIBLHOIO YIpaBleHMUs
NPHPOIHBIMH PeCypcaMH M MX HCMoJb3oBaHue. JlocTrxeHust GOIOrUK U OXpaHa
NPUPOIbI.

Hemouncrpaunu:

[Toprpetsr: A. JIk. Tencnn, B. H. Cykaués, B. W. Bepnaackui.

Tabnuuer n cxempi: «llniesble uenu», «buoleHos: cocTaB M CTPyKTypa»,
«[pupoansle coobiecrtBa», «llenu nuTaHus», «DKOJIOrHYeCKas nupamyaar,
«buocepa u venosek», «IkocucTEMA LUMPOKONHMCTBEHHOTO Jlecay, « JKOCHCTEMA
XBOHHOro  neca», «buoueHo3  Bomoéma», «ArpoueHO3», «IIpumepHsbie
AHTPOIOIeHHbIE BO3/ICHCTBHSI HA MPUPOAY», « BaxHel e HCTOYHMKH 3arps3HeH s
BO3AYXa W IPYHTOBBIX BOA», «[lousa — Baxueilas cocrasisiowas 6uocdhepb»,



«®axtopsl  nerpapaumu  nousy, «[lapuuxoseiil  ddex,  «DakTOpbI
PaJMOAKTUBHOIO 3arpsisHeHust Ouocdepbr», «OOwas cTpykTypa Ouochepbi»,
«Pacnpoctpanenne ku3Hu B Ouocgepe», «O30HOBbIH dkpaH  OGuochepb»,
«Kpyrosopor yriepoaa B 6rocdepe», «KpyroBopot a3oTta B Npupo/e».
O6opynoBanue: Mojeib-anmiukains «Tunuunble OUOLEHO3bI», repbapuii
«Pacturtenbhble coobliecTBay, kojuekuuu «bruouenosy», «Bpeaurenn BakHeHILLIMX
CENbCKOXO3ANCTREHHBIX KYJIBTYP», repdapuu U KONIEKUHH pacTeHHH W JKHBOTHBIX,
MpHHAIEKAILHE K PA3HBIM YKOJIOMMYECKUM rpynnam oJHoro Buia, KpacHas knura
Poccuiickoit  Penepaunu, wu300pakeHUs OXpaHAEMbIX BHAOB pacTeHHH W
JKHBOTHbIX.
[TITAHWUPYEMBIE  PE3VJIbTATbI OCBOEHWS  TIPOTPAMMbBI 110
BUOJIOTMM  HA  BA30OBOM  YPOBHE CPEAHEI'O  OBLLEIO
OBPA3OBAHWA

Cornacio ®I'OC COO, ycraHaBauBarOTCs TpebOBaHUS K pesyibTaTam
ocBoeHMs  O0ydarOLIMMHUCS  NporpaMm  cpejaHero  obuiero  obpazoBaHMs:
JTUYHOCTHBIM, METaNpeIMeTHBIM U NPEAMETHbIM.

JIMHHOCTHBLIE PE3YJIbTATDI

B cTpyKType JHYHOCTHBIX pE3yJbTaTOB OCBOEHHs npeamera «buosnorua»
BbIJeNIeHbl CEAYIOLIME COCTABIISIOLME: 0CO3HAHHE 00y4arOLIMMUCS POCCHHCKOI
rpa’kaaHCcKON MIGHTUYHOCTH — FOTOBHOCTH K CaMOPa3BHTHIO, CAMOCTOSATEIbHOCTH
M CAMOOINPE/ENEeHNI0, Haluyue MOTHBaUMM K  oOydeHHIO  OHONOrHH,
LeseHanpasieHHoe pa3BUTHE BHYTPEHHUX YOexIAeHHH IWYHOCTH Ha OCHOBE
KIHOYEBBIX LEHHOCTCH M HMCTOPMYECKHUX TPaaULMi pa3BUTHS OHOJIOTHYECKOTO
3HaHMs, FOTOBHOCTb U CMOCOOHOCTh 00Yy4alOLIMXCs PYKOBOJICTBOBATLCS B CBOEH
NEesATebHOCTH UEHHOCTHO-CMbICIIOBBIMH  YCTAHOBKAMHM, TPHCYLUHMH CHCTEME
ouonoruyeckoro o0pa3oBaHMs, HallM4Me IKOJOTHYECKOro  MpaBOCO3HaAHMS,
CrIoCOOHOCTH CTABUTL LEAH U CTPOUTD KU3HEHHbBIE IJ1aHbl.

JluuHocTHBIE pe3ynbTarhl OCBOeHMs npeamera «buonorus» gocturaroTes B
enuHCTBE  y4yeOHON M BOCMMUTATENIBHOW J€ATENbHOCTH B COOTBETCTBHM ¢
TpaIuLHOHHbLIMH pOCL‘HF]CKMMH COLIMOKYJIBTYPHBIMH, HCTOPHYECKHMHI H IYXOBHO-
HPABCTBEHHbLIMH LICHHOCTAMH, MPHUHATLIMH B OOLLECTBE paBHlaMH W HOpMaMH
MOBEAEHUS W CHNOCOOCTBYIOT [MpolleccaM CaMOMNO3HAHUS, CaMOBOCTIMTAHMSA M
CaMOpa3BUTHSL, Pa3BUTUS BHYTPEHHEH MO3ULMM JMYHOCTH, MaTPUOTH3MA,
YBAKEHHUS K 3aKOHY M MPaBOMOPSAKY, YEJOBEKY TPY/Ja W CTapLieMy MOKOJIEHHIO,
B3aUMHOIO YBakeHUsl, OepekHOro OTHOLUEHUS K KyJIbTYPHOMY Hacjeiuio H
TpaiuLKAM MHOrOHallHOHaNbHOro Hapoaa Poccuiickoii Menepauuu, npupoae u
OKpyIKatolLeH cpeje.



JwunocThbie  pesynbTaThl OCBOE€HMs yueOHoro npeamera «buonorus»
J0JIKHB! OTPakaTh FOTOBHOCTE W CTIOCOOHOCTH 00yYatOLIMXCSl PYKOBOICTBOBATHCS
copmupoBaHHON BHYTPEHHEH MO3MLUKEH JMYHOCTH, CUCTEMON LEHHOCTHBIX
OpPUEHTALWM,  MO3MTUBHBIX  BHYTPEHHMX  YOEKIEHWIH, COOTBETCTBYIOLIMX
TPaJAULIMOHHBIM LUEHHOCTAM POCCHICKOro OOLLECTBa, pacllMpEeHHUe IKHZHEHHOIO
ONbITA W ONbITA JEATEJIbHOCTH B IMPOLECCe pealu3alvi OCHOBHbLIX HalpaBlieHWH
BOCTIHTATENIbHOW 1€ATEJIbHOCTH, B TOM YUCJIE B HYAaCTH:

1) rpaxaancKoro BOCNHTaAHHSA:

c(hOpMHPOBAHHOCTh Ipak1aHCKOH MO3ULKMK 00YYaroLLEerocs Kak akTHBHOTO H
OTBETCTBEHHOIO 4JIeHa POCCHICKOro o0LLecTBa;

OCO3HaHWE CBOMX KOHCTUTYLIMOHHbIX NpaB U 0053aHHOCTEH, yBaKeHHe 3aKOHa
¥ TpaBonopsjka;

FOTOBHOCTH K COBMECTHOH TBOPYECKOH A€ATENbHOCTH MPH CO3AaHUM YHeOHbBIX
NPOEKTOB, PELUCHWH Yy4eOHbIX UM MO3HABaTeNbHBIX 3ala4, BbINOJHEHHH
OMOIOrH4YECKUX IKCNEPUMEHTOB,;

CrocOOHOCTh  OMpeAesTh COOCTBEHHYIO MO3MLUMIO MO OTHOLIEHHIO K
SIBJICHUAM COBPEMEHHOH JKU3HHM U OOBACHATH €€;

YMEHHE YYMTBIBATL B CBOMX AECHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aHMOAEHCTBYA TI0ACH ¢ pasHbIMH yO@KACHUAMM, KYJbTYPHBIMH LIEHHOCTSMH H
COUMAIIbHBIM NONOKEHUEM;

FOTOBHOCTb K COTPYAHHYECTBY B IIPOLECCE COBMECTHOIO BbIMOJHEHHSA
y4eOHBIX, [O03HABATENbHBIX W HCCJIEJOBATE/NIbCKUX 3aJa4, YBaKHMTEJILHOIO
OTHOLIEHHS K MHEHHIO OIMOHEHTOB TNpPHU OOCYKAEHWH CIOPHBIX BOMPOCOB
OMOIOrHUYECKOr0 COACPIKAHHUS,

FOTOBHOCTH K I'YMAGHHMTApPHOM H BOJIOHTEPCKON e Te/IbHOCTH;

2) naTPHOTHYECKOr0 BOCNIHTAHHS:

COPMUPOBAHHOCTL POCCHHCKOM rpa)1aHCKOM HAEHTHYHOCTH, NATPHOTH3MA,
YBAKEHUS K CBOEMY HaApojy, 4yBCTBa OTBETCTBEHHOCTH nepe PoauHoi, ropaocTtu
3@ CBOH Kpai, cBO PoauHy, CBOH #3bIK M KyJbTypy, MPOLLIOE W HACTOsiIee
MHOrOHallMoHaIbHOro Hapoaa Poccuu;

LUEHHOCTHOE OTHOLUEHME K MPUPOJHOMY HACIEAMIO U NaMATHUKAM NPUPOIbI,
JOCTH/KEHMSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CrlocOOHOCTh OLIEHMBATH BKJIa[A POCCHHCKHUX YY&HBIX B CTAHOBJIEHUE W
pa3BuTHe OWOJIOTHM, MOHWMAHWS 3HA4YeHUs OHOJIOTMM B TMO3HAHWU 3aKOHOB
MPUPObL. B JKH3HU YeT0BEKA U COBPEMEHHOTO O0ILIeCTBa;

Hiaeinas y0emaEHHOCTb, FOTOBHOCTh K ClyKeHHio u 3amumute OTeuecTsa,
OTBETCTBEHHOCTD 3d €r0 Cyab0y;

3) 1yXOBHO-HPABCTBEHHOr0 BOCIIHTAHHUSA:

OCO3HAHHE JAYXOBHBIX LIEHHOCTEH pOCCUIICKOro Hapoa;

copMHPOBAHHOCTL HPABCTBEHHOIO CO3HAHMS, ITHUECKOTO MOBEAECHUS;



CMOCOOHOCTb OLEHHWBATh CHUTYalUHIO W MPUHUMATb OCO3HAHHbIE peLIeHHS,
OPUEHTHUPYSICh HA MOPaJ/IbHO-HPABCTBEHHbIE HOPMbl M LIEHHOCTH;

OCO3HAHHE JIMYHOrO BKJIAJa B NOCTPOEHHUE YCTOHYMBOro Oy 1yliero;

OTBETCTBEHHOE OTHOLLEHHE K CBOMM POJUTENAM, CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAHHOIO [IPUHATHS LICHHOCTEH CeMEeHHOM JKHM3HM B COOTBETCTBHH C
TpaduuHaMHKH HAPOOOB POCCHH;

4) 2¢TeTHYECKOr0 BOCMHTAHHS:

ACTETHHECKOC OTHOLUCHHE K MHPY, BKIKOYAA ICTETHKY 6bITEl., HAYHYHOIo H
TEXHHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLLECTBEHHbIX OTHOLLIEHHUH;

MOHUMaHKE 3MOLKMOHATBHOTO BO3/1€HCTBUS KMBOM MPUPOb] U €€ LIGHHOCTH;

FOTOBHOCTb K CAMOBbLIPAKEHWIO B pa3HbIX BHJAX HCKYCCTBA, CTpPEeMJICHHE
MPOABIIATE KA4ECTBA TBOPUYECKOH JTHYHOCTH;

5) ¢pusuyeckoro BOCMUTAHHUSA, (OPMHPOBAHHSA KYJABTYPbl 310POBbfi H
IMOLHOHAJIBLHOrO 0/1AroNoJIyYHs

MOHKMaHKUE U peain3alus 310poBOro 1 6e3onacHoro odpasa Hu3HH (310poBoe
nuTanue, CodJI0AeHHE TMTUEHHYECKUX NPaBUIl U HOPM, cOalaHCUPOBaHHbIH PeKHM
3AHATHH W OT/bIXA, peryjspHas Qu3Muyeckass aKTHBHOCTb), OepekHOro,
OTBETCTBEHHOIO M KOMMETEHTHOI0 OTHOLUEHUSI K COOCTBEHHOMY (PU3HUYECKOMY W
MCUXHUYECKOMY 310POBBIO;

MOHUMAaHWE UEHHOCTH MNpaBuUJl  WHAMBUYAJBLHOTO MW KOJJIEKTHUBHOIO
0e30r1acHOro NOBeACHHS B CUTYaLUSIX, YTPOKAIOLUX 37I0POBbIO M JKH3HH JIH0/IEH;

OCO3HAHME MOCICACTBUM M HEMPUATUS BPEIHbIX NPUBbIYEK (yrnoTpebieHus
aJIKOroJisl, HAaPKOTHKOB, KYpPEHHS ),

6) TPYAOBOIO BOCITHTAHHUSA:

FOTOBHOCTL K TPYJLY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0at00He;

FOTOBHOCTh K AKTUBHON JesTE/NbHOCTH TEXHOJOrMYEeCKOW M COLMabHOM
HarnpasaeHHOCTH, CIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH W CAMOCTOSATENLHO
BBIMONHATL TAKYIO 1€ATEAbHOCTD;

MHTEpeC K pasiinyHbiM cdepam npopeccHOHATBHONH AeATENbHOCTH, YMEHUE
COBepUIaTh OCO3HaHHbLIM  BbIOOP Oyayweid npodeccun U peann3oBbIBATH
COOCTBEHHBIE JKH3HEHHBIE MIAHbI;

FOTOBHOCTL M CrMOcOOHOCTE K 0Opa3oBaHMIO M CaMOOOpa3oBaHMIO Ha
MPOTAKEHHUH BCEH KHU3HH;

7) 93K0JIOrHYecKOro BOCTIHTAHHUSA

IKOJIOIHYECKH 1en1eco00pa3Hoe OTHOLLEHHE K MPUPOIE KaK HCTOUYHUKY JKH3HU
Ha 3emJie, OCHOBE €€ CYUIeCTBOBAHMA;

MOBLIILUCHHE YPOBHA JKOJIOTHYECKOH KyJbTYpbl: MpHOOpEeTeHHe OrlbiTa
MJIaHUPOBAHUST  TMOCTYNKOB M OUEHKH MX BO3MOJKHBIX MOCIEACTBUH Jis
OKpYy KarolLel cpebl;

Oco3HaHue rnodaJIbHOrO XapakTepa JKONOrMYecKuX npodiem u nyrel ux
pELLICHH,



CrocoOHOCTH MCMOJBL30BaTh NpHOOpeTaemMble NPHU U3yUEHHUH OHOJIOTrHH 3HAHUS
M YMEHUS pu  pelleHHH  npodiem, CBA3AHHBIX € palMOHaIbHbIM
NpUpoaonoIb3oBaHkueM  (COOOJEHME  MpaBWil  MOBEAEHUs B [PHPOIE,
HAMnpap/JIeHHbIX Ha COXpaHeHHE pPAaBHOBECHSA B JKOCHCTEMAX, OXpaHy BHIOB,
IKocHcTeM, buochepst);

AKTMBHOE HEMpHUATHE AEHCTBHH, NPUHOCALLMX BPE OKpYXKaKOLLEH MPUPOAHOMH
cpene, YMEHHME MPOrHO3MpoBaTh HEONArONPHUATHBIE IKOJOrHUECKHE MOCeCTBHS
NpeArnpUHUMAeMbIX 1€MCTBUH U NPel0TBpaLlaTh UX;

HAJMYINE PA3BUTOrO IKOMOTMYECKOTO MBILLIEHHS, YKOJOTHYECKOH KYJIbTYPbI,
OfbiTa JeATEIbHOCTH IKOJIOIM4ECKOH HarnpaBJIeHHOCTH, YMEHHs
PYKOBO/ICTBOBaThHCA WMH B [MO3HABATENbHOW, KOMMYHUKATMBHOW M COLHAJbHOM
NMPakTUKE, FTOTOBHOCTH K YYACTHIO B MPAKTHYECKON ACATENbHOCTH dKOMOIHMUECKOMH
HarnpapiaeHHOCTH,

8) HeHHOCTH HAYYHOr0 NO3HAHHUA:

JOPMHUPOBAHHOCTL  MUPOBO33PEHMS, COOTBETCTBYIOLLENO COBPEMEHHOMY

Ce
VPOBHIO Pa3BUTHS HAYKH W OOLIECTBEHHOW MPaKTHUKW, OCHOBAHHOIO Ha jJuanore
KYIALTYP, CHOCOOCTBYIOLLErO OCO3HAHUIO CBOEIO MECTa B MNOJUKYILTYPHOM MUDE;

COBEPLLIEHCTBOBAHWE A3BIKOBOH M UMTATENbCKOM KYNbTYpbl Kak CpeacTBa
B3aHMOACHCTBUS MEXKLY JIIOAbMU U MO3HAHUS MUPA;

MoHUMaHue crneuuPrkd OUOIOrMM KAk HayKd, OCO3HaHUsi €& poJid B
(opMupoBaHHN PALMOHAILHONO HAYYHOrO MbILLIEHHS, CO3JaHWM LIEIOCTHOIO
npeacrtasieHds 00 OKpyKalolleM MHpe KakK O eIMHCTBE MPUpOibl, HelloBeKa M
o0uiecTBa, B IMO3HAHMKM NPUPOAHBLIX 3aKOHOMEPHOCTEH U pelleHun npodiem
COXpaHeHus NPHPOJIHOTO PaBHOBECHS;

yOexIEHHOCTL B 3HAYUMOCTH OMOJIOMMM /IS COBPEMEHHOM LMBHIIM3ALMM:
obecriedeHHs HOBOIO YPOBHSI pa3sBUTHSl MEAMLIMHbLI, CO3/laHUE MepCreKTHBHbIX
OuoTtexHonoruii,  ¢nocoOHBIX — pellaTh  pecypcHble  MpodJieMbl  pa3BUTHS
MEOBEUECTRA, MOUCKA NyTel BbIX0Aa U3 M100AbHBIX IKOJOTMUECKHX npodsiemM u
obecrieueHus  rnepexoja K YCTOHYMBOMY  Pa3BUTHIO,  pPALMOHAILHOMY
WCII0/Ib30BAHKMIO NPHUPOAHBIX PecypcoB W (OPMHUPOBAHMIO HOBBIX CTAaHAAPTOB
KU3HU;

3aHHTEPECOBAHHOCTL B TMOJYy4YeHUM OHOJOrMYECKHMX 3HAHM B LeEJX
MOBbILIEHUsT  O0WEH  KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, Kak
COCTABHONW 4acTH (DYHKLUMOHAJIBHOH IPaMOTHOCTH 00ydarolMXcs, GopMUpyeMOid
[PpH U3Y4YEHHUHU OHUONOrUH;

MOHUMEHHUE CYLIHOCTH METOAOB MO3HAHUSA, UCMOJIb3YyEMbIX B €CTECTBEHHbIX
HayKax, CrocOOHOCTH HCMOJIb30BaTh TMOJy4daeMble 3HAHWs s aHanusa W
00BACHEHHs ABICHUH OKPYKAlOLIEro MUpa MW MPOUCXOAALINX B HEM HM3IMEHEHHIA,
VMeHlie Jienats 00OCHOBAHHBIE 3aKJIOUEHHMsI HA OCHOBE Hay4dHbIX (AKTOB H
HWMEIOLIMXCS JTAHHLIX € UeJIbHO MOJTYUEHHS! 1OCTOBEPHBIX BbIBOOB;



CrOCcOOHOCTb CAMOCTOSITEIbHO HCIOJIb30BaTh OUONOrHYecKue 3HAHMUS JUIs
petueHus npodfeM B peaibHbIX KU3HEHHbBIX CHTYALIMSIX;

OCO3HAHME LIEHHOCTH HaYYHOW IEATEIbHOCTH, FOTOBHOCTb OCYLUECTBIISThH
NPOEKTHYIO W MCCIIEN0BATENLCKYIO IEATEbHOCTD HHAWBUIYANLHO W B FPYIINe;

FOTOBHOCTb M CMOCOOHOCTH K  HEMpepblBHOMY  00pa30BaHUIO W
camMo00pa3oBaHHUIO, K AKTHBHOMY TMOJYYEHHIO HOBbIX 3HAHWH MO OMOIOrMM B
COOTBETCTBHH C JKH3HEHHBIMM NOTPEOHOCTAMM.

METANMPEIMETHBIE PE3YJIBTATHI

MerarnpeameTHble pe3ylbTaTbl OCBOEHMS yueOHoOro npeamera «buonaorus»
BKJIIOHAIOT:  3HA4YMMble s (OPMUPOBAHMS MMPOBO33pPEHHUS O0YUAIOLIUXCS
MEKIHCLHIUIMHAPHbBIE (MEXIPEeIAMETHbIE) OOLLeHayYHble MOHSITUS, OTpakalollne
LEJOCTHOCTh  HAy4YHOH KapTUHbl MHpa W creunduKy MEeTOAOB [MO3HAHUS,
MCIONB3YEMbIX B €CTECTBEHHBIX HayKax (BELUECTBO, YHEPrUs, sIBICHHUE, NpoLecc,
CHCTEMA, Hay4HbIH (DAKT, NPUHLIKN, MMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclenoBanue, HadmoIeHHe, H3MEPEHHUE, IKCIIEPUMEHT U APYTHX), YHUBEPCaIbHbIE
yueOHbie jelcTBHs  (MO3HABaTeNbHbIE, KOMMYHUKATHBHBIEC, PEryJisiTHBHbIE),
obecneuusatoie GopMHpoBaHUe (YHKLMOHANBHONW MPAMOTHOCTH M COLIUAJILHOMN
KOMMeTeHUW  o0ydarolMxcsl, crnocoOHOCTh  00y4aroLMXCsl  MCIOJb30BaTh
OCBOCHHbIC MEKIAHCLMUIIJIMHAPHbIE, MHPOBO33pEHYECKHE 3HAHUS M YHUBEpPCA/IbHbIC
yueOmnbie AeHCTBHA B O3HABATE/IHONH U COLMANIBHOM MPaKTHKe.

MeranpeameTHble pe3yibTaTbl OCBOEHHMsl MPOrpaMMbl CpPEAHEro 0OLLero
00pa3oBaHMs JI0MKHbBI OTpakKaTh:

Osnagenue YHHBepCAJAbHBIMH y4eOHbIMH NO3HaABaTe/bHBIMH
AeHCTBHIMM:

1) Bazosbie JlorHYecKHe AeHcTBHA:

camocToaTeNibHO  (OpMYIMpPOBaTL M aKTyalu3upoBaThb  npodlemy,
paccMmaTpuBarh €€ BCECTOPOHHE;

UCTIOJIL30BATh TIPH OCBOEHMW 3HAHHUH NpPUEMBI JIOMMYECKOTO MBbILLIJIEH U
(aHanu3a, CUHTE3a, CPABHEHHMS, KIacCH(pUKaLUK, 0000LLIEeHH S ), pacKpbIBATh CMbIC]I
OHONOrHYecKUX NOHATHH (BBIAGNATH MX XapakTepHble NMPU3HAKH, YCTAHABIMBATD
CBA3M C APYIHMH TOHATUAMM);

OnpenensaTh Iedd [AeATe/NbHOCTH, 3a]aBas M[apaMeTpbl W KPUTEPUM KX
JIOCTHIKEHHMS, COOTHOCUTH PE3YJIbTaThl A€ATENbLHOCTH C MOCTABIEHHBIMHU LIETSIMU;

MCTIONL30BaTH OMONIOrHYECKHE NOHATHS ANl 00bsIiCHEHUs (DAKTOB U sBIIEHMHI
JKMBOH MPHUPOJbI;

CTPOUTbL JIOPMYECKHE pacCyKAeHHs (MHIYKTHUBHbIE, JeIYyKTHUBHbIE, [0
AHATOTHN), BBISBIATE 3aKOHOMEPHOCTM M MPOTHBOPEYUS B paAcCMaTPHBAEMbIX
ABJIEHUAX, (DOPMYIIMPOBATH BLIBObI M 3aK/IKOYEHNS



[PUMEHSATH CXEMHO-MOJIE/IbHBIE CPECTBA [UIs TPEACTABIEHHS CYLLIECTBEHHbIX
cBA3CH M OTHOWIEHMI B H3ydaeMblX OHOJNOrMYecKHMX o00beKTax, a TakKke
NPOTHBOPEYUHIl Pa3HOro pojJa, BbIABISHHBIX B Pa3lIWYHbIX HH(OPMALIMOHHbBIX
HUCTOYHHMKAX:

paspabaTbiBaTh MjaH pelleHus npolemMbl ¢ Y4ETOM aHain3a HMELIMXCs
MaTepHallbHbIX W HeMaTepHallbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JA€ATE/IBHOCTb, OLIEHUBATb COOTBETCTBUE PE3YJIbTATOB
LI€JIAM, OLIEHHBATL PUCKH NMOCICACTBUH A€ATENbHOCTH;

KOOPAMHMPOBATL U BBITIOJIHATL paboTy B YCIOBHAX pealbHOr0, BUPTYalbHOIO
1 KOMOUHUPOBAHHOTO B3aUMOLICHCTBHSA,

pa3BUBATL KPEATHBHOE MbILLJIEHHE MPH PELUEHUH KUZHEHHBIX NMpodiem.

2) 6a30BbIe HCCIEIOBATENBLCKHE NEeHCTBHA:

BIIANCTh HABLIKAMU y4eOHO-MCClIe10BaTeIbCKONH U NMPOEKTHOH AeATebHOCTH,
HaBblKaMH  paspeiueHuss  npobiem, cnocobHOCTBIO M TOTOBHOCTLIO K
CaMOCTOATEILHOMY [MOKCKY METOJ0B PELIEHHS NMPaKTHYECKUX 3a/1a4, MPUMEHEHHIO
Pas/IHYHBLIX METOJ0B MO3HAHUA,

MCTONBL30BaTh pasjiM4YHbie BHJbl JAEATENLHOCTH MO MOJAYUYEHHIO HOBOTO
3HAHMS, ero WHTeprnpeTauru, Mpeodpa3soBaHUIO W MPUMEHEHMIO B Y4eOHbIX
CUTYaLMsX, B TOM YMUCTIE NTPH CO3AaHUU YHEOHBIX U COLMANbHbBIX MPOEKTOB;

(pOpMHPOBATL HAYUHBIH THI MBILIIEHUS, BAaJETh HAYYHOH TEPMHUHOJIOrHEH,
KJIFOUEBLIMH MTOHATHSIMM U METOIaMU;

CTaBUTL W (OpMyIUpoBaTh COOCTBEHHbIE 3ajaud B 0Opa3oBaTe/bHOI
JEATEIbHOCTH U KU3HEHHBIX CUTYalUSsIX;

BLIABNATL MPUUYUHHO-CNIEACTBEHHBIE CBI3M M aKTyaJM3UpOBaTh 3aaady,
BbIZIBUIATh IMIIOTE3Y €€ pelleHus, HAX0AUTb ApryMEeHTbI JUTsl J0Ka3aTe/1bCTBA CBOMX
YTBEPIKICHHH, 3a1aBaTh NapaMeTpbl U KPUTEPHUH PELIEHUS;

AHATM3KMPOBATL  TOJIy4YEHHbIE B XOJ€ peLUeHUs 3a]adyd  pe3yibTaThl,
KPUTHYECKH OLIEHMBaTh UX JOCTOBEPHOCTb, NPOrHO3MPOBAThH M3MEHEHNE B HOBbIX
YC/I0OBHAX,

J1aBaTh OLUEHKY HOBBIM CHTYaLHsAM, OLEHUBATb NPUOOPETEHHbBIH OIbIT;

OCYUIECTB/IATL LeJeHaNnpaBleHHbIH MOUCK MNMEPEHOCca CPeACTB U CrnocoboB
JAEHCTBHA B NPO(ECCHOHATBHYIO Cpeay;

YMEThL ME€PEHOCHTbL 3HAHWUA B MMO3HABATEJbHYIO W MPaKTHYECKYI0 001acTh
KH3HEAEATENbHOCTH;

YMETb MHTEIPUPOBATDL 3HAHMSA U3 Pa3HbIX NpeaMeTHbIX obnacTeil;

BbIABMIATbH HOBbIC MAEH, Mpejaratb OPUrHHAIbHbIE MOAXOAbl M PeLUCHHS,
CTABUTh PO0JAEMbI W 3a1a4H, JI0MYyCKAIOLIME albTepHATUBHbIE PELLIEHHS.

3) pabora ¢ nHpopManuen:

OPHEHTHPOBATLCS B Pa3AHYHbLIX HCTOYHMKAX MH(OpMaLMK (TEeKCTe yueOHoro
nocoOus, HayuHO-NOMYNSPHOH juTepaType, OHONOrHYECKHMX —CclOBapAX M
CMpaBOYHUKAX, KOMIMbIOTEPHBIX 0a3ax [daHHbIX, B MHTepHeTe), aHann3upoBath



MH(OPMALIHIO PA3IHYHbIX BUAOB W (GOPM MpeacTaBieHns, KpHTHYECKH OLIEHHBATh
e€ J10CTOBEPHOCTb M HENPOTHBOPEUHBOCTb;

(opMynMpoOBaTh 3anpockl ¥ MPUMEHATH pa3WyHble METO/Ibl MPH MOUCKE M
otbope Ouosornyeckoi MH(OpMaLHK, HEOOXOAMMOW ISl BbIMOJHEHUs y4eOHbIX
3az7a4,

npuodpeTaTs ONbIT MCMOAb30BAHUA MH(POPMALMOHHO-KOMMYHHKATHBHbIX
TEXHOJIOIHIH, COBEPIIEHCTBOBATL KY/IbTYPY aKTHBHOIO MCMOIb30BaHMs Pa3IMyHbIX
[TOMCKOBBLIX CHCTEM:

CaMOCTOATENLHO  BbIOMpaTh  onTUManbHyr  (opMy  npeicTaBieHHs
Ouostoruyeckoii HH(GopMaLuK (cXeMbl, rpapUuKH, AUarpaMMbl, TAOIHILIBI, PUCYHKH H
apyroe);

MCTIONL30BaTh  Hay4HBIM A3bIK B KayecTBe cpeacTBa Mpu pabore ¢
Ouonornueckoit  MuHpOpPMaALMEH: TNPUMEHATb XUMHUYECKHE, (H3MYECKHE H
MareMaTUYecKue 3HaKWM W CHUMBOJbLI, (OpMyIbl, abOpeBHATYpy, HOMEHKIATYPY.
HCIOJIb30BATh M Npeobpa3oBbIBATH — 3HAKOBO-CHMBOJMYECKHE  CPeACTBa
HAars/1HOCTH;

B/IaJIeTh ~ HAaBbIKAMM  paCro3HaBaHWs M 3alUMThl  WHG(OPMALMH,
UH(OpMalMOHHON Oe30MacHOCTH JTMYHOCTH.

Opaageniie yHuBepcadbHbIMH KOMMYHHKATHBHBLIMH JeHCTBHSIMH:

1) oOwenue:

OCYLIECTB/IATH KOMMYHHKALIMKU BO BCEX Cepax KU3HH, AKTHBHO yHacTBOBATb
B 1Ma/loTe WJIM JIMCKYCCHM MO CyLIeCTBY 00cyx1aeMoit TeMbl (YyMeHHe 3a1aBaTh
BOMPOCHI, BbLICKA3BIBATL CYIKJIEHUSI OTHOCHTENILHO BbIMOJIHEHHS [peiaraeMoi
3a1a44, YUHThIBATL WHTEPEChl M COraCOBAHHOCTh MO3ULMH JAPYrHX y4aCTHHKOB
Ananora WK AMCKYCCHM);

pacriozHaBaTh HeBepOasbHble CpeAcTBa OOLIEHUs, TOHUMATL 3HAYeHHe
COLMAIbHBIX 3HAKOB, NPEANOCHIIOK BO3HWKHOBEHMS! KOH(IMKTHBIX CHTYaluii,
YMETh CMArYaTh KOH(DIUKTbI U BECTH EperoBophbI;

BIIAACTh PA3lMYHBIMKU CrocobamMu OOLLEHUsI W B3aUMOJIEHCTBMS, MOHUMATh
HAMEPEH ST APYTHX JII0JIeH, MPOABIIAThL YBaXKHTEIbHOE OTHOLLIEHHE K COOECeAHUKY
U B KOPPEKTHOH (opyve PopMyTHpoBaTh CBOW BO3PaKEHHUSI;

pa3BEPHYTO W IIOIMYHO HW3JlaraTh CBOK) TOYKY 3PEHMUS C MCIMOJb30BAHUEM
SI3bIKOBBIX CPE/ICTB.

2) coBMecTHAs AeATebHOCTD:

MOHUMATh W HCMOJb30BaTh MPEHMYLLECTBA KOMAHAHOW W MHAMBHIYalbHOI
paboTLl NpH peLieHny GHON0rHuecKkoi npodaeMbl, 060CHOBbLIBATH HEOOXOIUMOCTD
NPUMEHCHHS TPYNIOBLIX (GOpM B3aUMOACHCTBHUS MpH peleHHn yueOHOoil 3a1aum;

BLIOWPATL TEMATHKY M METO/bl COBMECTHBIX AEHCTBUI ¢ yduéTOM OOLLMX
MUHTEPECOB H BO3MOKHOCTEHN KaK10r0 YjleHa KOJIJIEKTHBA;

NPUHKUMATL  UEJIH  COBMECTHOH  JeATENbHOCTH, OpraHW3oBbIBaTbL W
KOOPAMHUPOBATL JIEHCTBUA MO €€ NOCTUKEHHUIO: COCTaB/IAThL [1aH JAeHCTBHM,



pacnpejiensats poiu ¢ y4€TOM MHEHMH YYaCTHUKOB, 0OCYXKIaTb pe3y/ibTaThbl
COBMECTHO padoThI;

OLLEHMBAThH Ka4€CTBO CBOErO BKJaJa M Ka)K/10r0 y4aCTHUKA KOMaH/1bl B OO1LIHI
pe3ynbTaT 1o pa3padoTaHHbIM KPUTEPHSAM;

npeanararb HOBble [POEKTbl, OLEHWBaTb HAEH C [O3MLUHH HOBH3HBI,
OPHUIHHATBHOCTH, [IPAKTHYECKON 3HAYMMOCTH;

OCYILECTBATE [MO3UTUBHOE CTPATErMYEeCKOe TMOBEAEHHE B Pa3IUUYHbIX
CUTyaLHAX, MPOSBIATH TBOPYECTBO U BOOOpaXkeHHe, ObITh MHULIMATHUBHBIM.

Osaanenne yHHBepCaIbHbIMH PeryasiTHBHbIMH JeHCTBHSIMHE:

1) camoopranusauusn:

MCITO/1L30BaTh OWMONOrMYECKME 3HAHWUA JUIS BbISIBJIEHHS npolieM M MX
pelUeHNs B JKU3HEHHBIX M YH4EeOHbIX CUTYaLUAX;

BLIOMpaTL Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LleNeBble W CMbICIOBBIC
YCTAHOBKH B CBOWX JIEHCTBHMSIX M [OCTYIKaxX Mo OTHOLUEHHUIO K JKMBOH npHpoje,
CBOEMY 3/10POBbLIO H 3l0POBBIO OKPY/KAIOLLHX;

CaMOCTOSTE/ILHO OCYLIECTBJIATL MO3HABATENbHYIO AEATENbHOCTb, BLISIBISATH
NpodIeMbl, CTABUTL M (DOPMYJIMPOBATL COOCTBEHHbIE 3a7a4d B 00pa3zoBaTe/bHON
NEeSATENIbHOCTH W )KH3HEHHbIX CUTYaLIUsX;

CaMOCTOSTE/ILHO COCTABIATD [1J1aH PeLUeHHs NPobiieMbl € yUETOM UMEIOLLMXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEN U MpeinouTeHnH;

J1aBaTh OLIEHKY HOBbIM CUTYaLUAM;

paciMpsAThL paMKH y4eOHOro npeaMeTa Ha OCHOBE JIMYHbIX NPeAnOYTeHHUI;

JenaTh 0CO3HAHHbL BIOOpP, apryMeHTHPOBAaTh ero, OpaTh OTBETCTBEHHOCTh 32
peLieHue;

OLEHUBATH NPHOOPETEHHDLIN ONbIT;

Croco0CTBOBATL (POPMUPOBAHMIO U MPOSIBIEHUIO LUMPOKOH JpY/IMLHH B
pasHbIX 00JIaCTAX 3HAHWW, MOCTOSAHHO MOBBILATL CBOW 00pazoBaTesbHbIH W
KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JABATH OLEHKY HOBbIM CHTYalMsIM, BHOCUTb KOPPEKTHBbI B JAESATENbHOCTb,
OLEHHBATb COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BMaaeTh  HABbIKAMHM  [O3HABATEJBHOH  pediekcud  Kak  OCO3HaHMS
COBEPLUAEMbIX JEHCTBMH M MbICIUTEILHBIX T[POLECCOB, MX pe3yjbTaToB M
OCHOBaHMH, WCMONL30BaTh NpuéMbl pedaeKcuu As OLEeHKH CUTyalnH, BbiOopa
BEPHOrO peLleHHS;

YMETh OlEHHBATL PUCKH H CBOEBPEMEHHO [PUHHMMATL pELUEHHs [0 HX
CHHIKEHUIO;

NPUHUMATL MOTHBbI M apryMeHTbl APYrMX [IpH aHalau3e pe3yJbTaToB
JEeATENIbHOCTH;

3) npuHATHE ceds M APYTrHX:

npuHumaTh cedsl, NoHUMas CBOM HE1OCTAaTKH U IOCTOHHCTBA;



NPUHUMATb MOTHBbBl M aprymMeHTbl APYruMX TMpH aHaiause pe3ysbTaToB
NesITeIbHOCTH;

[IpU3HABaTh CBOE NpaBo M NPaBO APYruX Ha OLIMOKH;

pa3BUBaTh CMIOCOOHOCTb MOHUMATh MHUP C MO3HLIHK APYrOoro YenoBeka.

NPEAMETHBIE PE3YJIBTATDI

[IpeameTHble pe3ynbTaTbl ocBoeHus nporpammsl COO no Guosnoruu Ha
0a30BOM YpOBHE BKIIOYAIOT crieunduyeckue st yuebHoro npeamera «buosorns»
Hay4YHbIE 3HAHWA, YMEHUS W cnocoObl AEHCTBUH MO OCBOCHUIO, MHTEPNPETALIMH H
NpeodpasoBaHiilo 3HAHWHN, BHUAbI AEATENbHOCTH MO MOJYYEHHIO HOBOTO 3HAHWUS M
MNPUMEHEHHIO 3HAHWIL B pasjiM4YHbIX y4eOHbIX CHUTYaLMsX, @ TakKe B peallbHbIX
KU3HEHHBIX CHTyaUMsX, CBA3aHHbIX ¢ Ouosnoruei. B nporpamme npeamverHble
pe3ynbTaThbl NPEACTABAEHbI M0 roJaM 00yUHeHMS.

[IpenveTHble pesynbTaThl ocBOeHHs ydeOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHbBI OTPaKaTh:

C(pOpMUPOBAHHOCTHL 3HAHUH O MECTe W POJIH OHOJIOTHH B CHCTEME HAYHYHOIrO
3HAHKS eCTECTBEHHBIX HayK, B (JOPMMpPOBAHMHM COBPEMEHHOH €CTeCTBEHHO-
Hay4YHOH KapTHHbI MHpa M Hay4YHOr0 MHPOBO33PEHHUs, O BKJIAJe POCCHHCKUX M
3apy0ekHbIX  y4EHLIX-OMONOroB B  pa3BuTHEe OWONOrUMH, (PYHKLUMOHAIBHOI
FPAMOTHOCTH HE€NOBEKA /I PELUeHUs )KU3HEHHBIX 3a/1a4;

YMEHHEC pPacKpbiBaTh CoAepKaHWe OMOIOrHYECKUX TEPMHMHOB M MOHATHIA:
AU3HB, KICTKA, OPraHu3M, MeTabo113M (0OMeH BeUlecTB U MpeBpalleHne YHEPTun ),
romeocTtas  (caMoperyJislHsg), YpOBHEBas  OpraHMu3alus  JKMBBIX  CHCTEM,
CaMOoBOCIPOU3BE/ICHHE (PENPOAYKLIUS ), HACIEACTBEHHOCTh, H3MEHYUBOCTb, POCT H
pa3BUTHE;

YMeHHe wu3jarath OMOJIOrMYECKHEe TeopuH (KJIeTOYHast, XpPOMOCOMHas,
MYTallMOHHAs, LeHTpandbHas JorMa MOJIEKYJspHOH Ouosiorun), 3axkoubl (I
Meuzens, T. Moprana, H. M. BaBunoBa) u yueHus (0 ueHTpax MHOrooopasus M
IPOMCXOUACHUA KYIILTYPHBIX pacTeHni H. M. BaBunosa), onpeaensite rpaHuLbl UX
NPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaIeTh METOAAMH HAYUYHOrO MO3HAHUS B OHOJIOrUH: HABIIOACHHE U
OMMCAHUE JKHUBBIX CHCTEM, MPOLIECCOB W SIBJIEHWH, OpraHu3alus W [poBejeHue
DHOOTHYECKOrO IKCIIEPUMEHTA, BblIBHIKEHHE THIIOTE3bI, BbISIBAEHUE 3aBHCUMOCTH
MEYKLY  MCCIElyeMbIMH  BETHYMHAMH, OOBACHEHHME MOJIYHEHHbIX PEe3yJbTaToOB,
MCII0/Ib30BAHHbBIX HAYUHBIX MOHATHIA, TEOPUIl U 3aKOHOB, YMEHUE JenaTh BbIBO/IbI
Ha OCHOBAHUM MONYHEHHbIX Pe3yJbTaTOB;

YMEHHE BbIACIATh CYLIECTBEHHbIE NMPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT M
SYKAPHOT, OIHOK/ICTOYHbIX W MHOIOKJIETOUYHBIX OPraHu3MOB, OCOOEHHOCTH
fpoteccoB: o0Mena BEUIeCTB M MpeBpalleHls SHEPruu B KieTKe, (OTOCHHTE3a,
MIACTHYECKOTO W 9HEPreTHYeCKOoro oOMeHa, XeMOCHHTE3a, MUTO3a, Melio3a,



ONIOJOTBOPEHMs, Pa3sMHOKEHHs, WHAMBUAYANbHOrO pas3BUTHA OpraHu3ma
(oHTOreHEe3);

YMeHHe [PUMEHATb MOJYYEHHbIEe 3HaHUs s 00bsiCHEeHHsI OMOOrHYeCKUX
MPOLECCOB W SBACHHUHI, 118 MPUHATHS MPaKTUYECKUX PEeLUeHHH B MOBCE/IHEeBHOI
AM3HH € Lenbto odecriedeHusi OE30MacHOCTH CBOEro 3/0pOBbs M 310POBbs
OKpYZKaIOLLMX JIF0/IeH, cODI0AHUS HOPM IPaMOTHOTO MOBEICHHS B OKPYIKaOLLIEH
NPHPOHON cpeje, MOHUMAHHE HEOOXOAMMOCTH MWCIONbL30BAHUS JOCTHAKEHHH
COBPEMEHHOH OMONIOTHH 1 OnorexHonoruin st paLuHOHaNbHOrO
NPHPOAOTIONB30BAHUS;

YMEHHE pelaTh NIEMEHTApHbIE TEHETHYECKMe 3aJa4v Ha MOHO- W
JUTHOPUAHOE CKpeLMBaHKWe, CLEMNJIEHHOe Hac/e0BaHHe, COCTaB/IATh CXEMbl
MOHOrMOPH/IHOIO CKpPEeLMBAaHUA ANs MpeAcKa3aHusl HacjaeAOBaHHS MPH3HAKOB Y
OpraHu3MOB;

YMEHUE BBIMONHATL 1adopaTopHble W MpakTHueckue paboTel, coba0aaTh
rpasuia rnpu padore ¢ yueOHbIM M J1adopaTopHbIM 000py10BaHHEM;

YMEHME  KPUTHYECKM OLEHMBATh W WHTEpPHpPEeTHPOBATL HH(OPMALUIO
OHOJIOTMYECKOro  CoAepKaHUsl, BKIIOYAIOLLYIO TCEeBJOHAYUYHble 3HAHUA W3
pasM4HBLIX UCTOYHUKOB (CpeAcTBa MaccoBOM MH(OpMaLMK, HAYUHO-TIONYAsIPHbIE
MaTepualnbl), 3THYECKHE acreKTbl COBpPEMEHHBLIX HCCleIOBaHWi B OHOJIOrHM,
MeIMLIHHE, OMOTEeXHOIOMMH;

YMEHHE €03/aBaTh COOCTBEHHbIE TMMCbMEHHbIE W YCTHble COOOLLEHMS,
00001as OHONIOrHYeCcKY0 UH(OPMALMIO W3 HECKOJIbKUX MCTOUHWKOB, MPAMOTHO
MCIIOIL30BAaTh NMOHITHIHBIA annapat OMOJOrHH.

[IpeamerHble pe3ynbTaTbl OCBOeHHUs yueOHoro npeamera «buonorus» ¢ I1
Kaacce 10J1IKHbl OTpakaTh!

C(hOPMUPOBAHHOCTL 3HAHUI O MECTE U POJM OMOJOrHM B CUCTEME HAYUHOIO
3HAHWS ECTCCTBCHHLIX HAyK, B (OPMMpPOBAHMM COBpPEMEHHOH €CTeCTBEHHO-
HAYYHOH KapTWHbL MHpa W Hay4HOro MHUPOBO33PEHMS, O BKJIAJe POCCHHCKHUX H
3apyOeikHbIX  y4€HbIX-OMOJIOrOB B pa3BUTHe OWONOrMM, (PYHKLMOHAIBHOMH
rpaMOTHOCTH HYeJIOBeKa /18 pelleHUs )KU3HEHHBIX 3a1ay;

YMEHKE pacKpblBaTh cojepKaHue OMOTOrMHeCKMX TEPMHHOB U MOHSTHIT: BHL,
Nonynsums, reHo(OHI, I3BOJIOLUMS, ABWXKYLIME CHIbI ((GakTopbl) 3IBOJIOLHUH,
NpUCNocodIeHHOCTh OPraHu3MOoB, BHUA000pa3oBaHue, IKOJOruHecKkue (PakTophbl.
SKOCHCTEMA,  [POJYLUEHTbl, KOHCYMEHTbI, peIyleHTbl, UeMnH  [HTaHus,
3KOJIOrHYecKas nupamuia, onoreoueHos, buocdepa;

YMEHHE mM3naraTh OHONOTHYECKHe TeOopuH (dBojtOLMOHHAs Teopus Y.
HapBiiHa, CHHTETHYECKas TEOpHs OIBOJIOLUMM), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoabiiiesoro cxozactsa K. M. bapa, uepenoBanusi riaBHbIX HarpaBaeHMH M
nyteit spomounn A, H. Cesepuosa, yuenus o ouocdepe B. M. Bepnanckoro),
OMNpeesaTh MPaHHLIbl MX TPUMEHHUMOCTH K KUBbIM CHCTEMAaM;



yMeHHe BJ1a/IeTh METOJaMH Hay4yHOro no3HaHus B OMONOruu: HabAKOEHHE 1
ONMCAHWE KHBBIX CUCTEM, MPOLECCOB U ABIEHWH, OpraHusauus W NpOBEAEHHUE
OMOIOrM4eCKOro IKCIepPUMEHTa, BbIABUIKEHHE TUITOTESbI, BbISIBIEHHE 3aBUCUMOCTH
MEKIY HCCAeAYEMbIMHM BETMYUHAMH, OODBSACHEHHE TMOJNYYEHHbIX PE3YyJbTaTOB,
MCMOJIb30BaHHBIX HAYYHbIX MOHATHII, TEOPHH MU 3aKOHOB, YMEHHE JeN1aTh BbIBOb
Ha OCHOBAaHMHM MOJTYYEHHBIX PE3yJbTaTOB;

YMEHHE BbIJENATh CYLLECTBEHHbIC TMPH3HAKKH CTPOEHHMS OMOJOrHYECKHX
OOBEKTOB: BHI0B, MOMYASUMH, TPOAYLEHTOB, KOHCYMEHTOB, pEeAYLEHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOH
M3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BHA000pa3oBaHus, MPHUCHOCOOIEHHOCTH
OpPraHu3MoB, [AEHCTBUS 3KOJOrHYeCcKMX (PaKTOPOB Ha OpraHu3Mbl, MepeHoca
BELLECTB W [OTOKA JHEPrMM B IKOCHUCTEMAX, AHTPONOrEHHLIX H3MEHEHHWH B
SKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEILUECTB H OHOreOXHMHYECKHMX
LUMKI0B B buocdepe;

YMEHHE [PHMEHSITh MOJYUYEHHbIE 3HAHUS 1151 00bSICHEHHSI OHONOTHYECKHX
NPOLECCOB ¥ SIBIACHUH, A8 MPUHATHUS MNPAKTUYECKUX PEeLUeHUN B MOBCEIHEBHOM
JKM3HU C  Lenbio obecrieyeHusi OE30MacHOCTH CBOErO 3/10pOBbS W 3A0pPOBbS
OKpY:KalOUIMX J1t0/1el, cOOMI0AeHHSI HOPM FPaMOTHOIO MOBeAeHHUS B OKpYyKalollei
MPUPOHOI cpejle, NOHMUMaHUE HeOOXOAHMOCTH MCMOJAb30BAHUS JIOCTHKEHHH
coBpeMeHHON 6HONOrHK JUIS PaLlHOHAIBHOTO NPUPOJIONONIL30BaHUS;

yMEHHE peluaTth 3JeMeHTapHble OMOJOrHYecKHe 3aJayun, COCTaBIATh CXEMbl
MepeHoca BeleCcTB U DHEPruy B IKOCHCTEeMaXx (Lenu nuTaHus);

YMEHHE BBITNOJHATL 1a00paToOpHble M NpakTHyeckue padoTsl, cobditoaath
npasuiia npu padote ¢ yueOHbIM U 1ad0paTOpPHBIM 000PY/10BAHUEM;

YMEHHE KPUTHYECKHM OLEHWUBATb W MHTEPNPETHPOBaTh HMH(pOPMALUIO
OMONOrMYECKOro  COAepkKaHUs, BKIKOYAKOLLYI0 [ICeBJOHAyUHbIEe 3HAHUS U3
PasMUYHbLIX MCTOYHUKOB (CpeAcTBa MAacCOBOM MH(pOpMALIMKM, HAYHUHO-TMONYNsIPHbIE
marepuanel),  paccMaTpuBaTh  rioOajbHble  JKOJOTHYECKMEe  MpodieMmbl
COBPEMEHHOCTH, (POPMUPOBAThH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMHUCbMEHHBIE M YCTHbIE COOOLUEHHS,
000061as Guonornueckyro MHMOPMALIMIO U3 HECKOIbKMX MCTOYHMKOB, IPAMOTHO
UCIONIL30BAThL MOHATHHHBIA annapat OMOJOTrHH.



TEMATHYECKOE IIJIAHUPOBAHMUE
10 KJIACC

Haumenosanne pasienos u rem

Ne n/ni
HPOTrpaMmbl
I buonorus kak nayka
2 Kusble cuctembl M UX oprannsanms
3 XUMHUECKHIT COCTAB M CTPOCHHE KIETKH
4 AKusneesrebHOCTb KIeTKH
5 PA3MHOKCHIE H HHAHBHAYAILHOE PA3BUTHE
) OPranu3MoR
6 Hacnenersennoerts u uamenunpocts
3
Opraln3mMon
- Cenexis opranu3Mos. OCHOBRDI
OMOTEXHOAOIHHN
3 Pesepniioe spems

OBUIEE KOJIMYECTBO YACOB 110 [IPOIPAMMI:

Koanuecrso yacon

Beero
patoTsl

I

6

34 0

Konrpoabusie

Mpakrinueckne
padboTn

VNCKTPOHHDIE
(unpposbie)
odpa3zoBareibHble
pecypebi

butnnoreka LIOK
https://m.edsoo.ru/741¢292

bubnunorexa [[OK
https://m.edsoo.ru/7f41¢292

bubmnorexa 1HOK
https://m.edsoo.ru/7141¢292

bubimorexa [OK
htips://m.e

butaunorexa 1[OK
https://m.edsoo.ru/7f41¢292

butsmoreka [HOK
https://m.edsoo.ru/7f41¢292

bubnuorexa [[OK
https://m.edsoo.ru/7141¢292
bubnuorera [JOK
https://m.edsoo.ru/7f41¢292



11 KIIACC

Kosmuecrso uacon DICKTPOHHbIE
Hanmenosanue pasaenos un rem ) (mpposbie)
Ne n/n o Konrpoabubie  [paxruucexne _
NPOrpaMMbI Beero _ 00pa30BaATENbHBLIC
padoTkl paboTel
pecypenl
- = bubiaunorexa [ [OK
IBOJIOIHOHHAs OHO0rHs 9 .
https://m.edsoo.rw/714 1 cc74
A Bo3sHukHOBEHHE W pa3BUTHE KU3HH Ha 9 0.5 bubimorexa [JOK
2 5
3emite https://m.edsoo.ru/7f41cc74
: ) bubnuoreka [JOK
3 Opranussel 1 OKpyKaronas cpeia 5 I :
hitps://m.edsoo.ru/74 1cc74
o butanorexa LJOK
4 CooOuiecTBa M IKOJIOTHHUECKHE CHCTEMbI 9 .
https://m.edsoo.ru/714 Icc74
butanorexa 1{OK
5 PesepBroe Bpems 2 a1

https://m.edsoo.ru/7f4 1cc74
OBHIEE KOJIMYECTBO YACOB 11O TTPOT'PAMME 34 0

I
n



YYEBHO-METOJAWYECKOE OBECNEYEHUE
OBPA30OBATEJIBHOI'O IPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JAJ151 YYEHUKA

* buonorus / Iaceunnk B.B., Kamenckuii A.A.. Py6uos A.M. u npyrue /[Tox
pen. [Naceunnka B.B., Akuunoneproe o6wectso «M3natennerso «IIpocBeuienmen
* buonorus, 11 knace/ Maceynuk B.B., Kamerckuii A.A., PybuoB A.M. u npyrue
/Tlox pen. INaceunnka B.B., Axumnoneproe o6uiectBo «M3natenbeTso

«IlpocBelueHue

METOAUYECKUE MATEPHAJIbI JUISI YYUTEJIS
[Naceunnk B. B., [llgeuos I'. T". / [lon.pen. [Maceunuka B. B.
YMK "Jluuus xusuu". B. B, [Taceunuk. 10-11 k.
[MocoBue ans yuureneit u MmetoaucTos

WMsnarenscrso: Ipoceelienne

LHHU®POBbIE OBPA3OBATEJILHBIE PECYPCHI U PECYPCbI CETH
UHTEPHET

http://infourok.ru - KOHCTPYKTOP CAWTOB U181 YUUTENS;
http://www.e-osnova.ru/- Kypnan «Bbuonorusi. Bee ans yaurens!»;
hitp://www.ege.edu.ru - OpuiuanbHbii HH(pOPMALMOHHbII nopran E[MD

https://fipi.ru/
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