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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke nmporpaMmsl 1o OUOJIOTUU TEOPETHUYECKYIO OCHOBY
U OTMpEeNeleHUs] TOAX0A0B K (hOPMUPOBAHUIO COJEPKAHUS y4eOHOTO
npeameTa «buonorus» cocraBwin: KOHLENTyalbHble N0JI0kKeHUST OI'OC
COO o B3aUMOOOYCIOBJIEHHOCTH LEJIEH, COACPKAHUA, PE3yIbTaTOB
oOyueHuss M TpeOOBaHUI K YPOBHIO TOJITOTOBKH BBIMTYCKHUKOB,
MOJIOKEHUST 00 O0O0mMX LedIX M NPHUHIUNAX, XapaKTePU3YIOIIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro oOmero oOpa3oBaHHs B
Poccuiickoii denepanuu, a Takke MOJNOKEHUS O crieunduke OMOIOTHH,
e 3HAUGHWU B T[IO3HAHUU OSKUBOM TMpHUPOABI H  oOecredeHuu
CYILLIECTBOBAHMs 4enoBedyeckoro obmectBa. CorinacHO Ha3BaHHBIM
MOJIOKEHUSIM, OIpPENETCHbl OCHOBHBIE (DYHKIIMU TPOTPaAMMBI  TIO
OMoJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Omosioruu Ja€T NMpeICTaBlIEHUE O LENsAX, 00 00IIei
cTparernu OOy4Y€HHWs, BOCIMTAHUS W  PA3BUTHUS  OOYYAIOIIMXCS
cpencTBamMu yueOHoro npeamMera «bruonorusy, onpeaenser 00s13aTeabHoe
MIPEAMETHOE COICPKAHUE, €r0 CTPYKTYPY, pacipeieseHue 1o pasaenam u
TEMaM, PEKOMEHIYEMYI0 TOCJIE€IOBATEIbHOCTh H3YUYEHHSI Y4eOHOro
MaTepuaga ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBS3€EH,
JOTUKK  00pa3oBaTENbHOIO IMpolecca, BO3PACTHBIX OCOOEHHOCTEH
00yyYaroImuxcs.

B mporpamme mo OuonOrHHM TakKe yUWUTHIBAIOTCS TPeOOBAHUS K
IUIAHUPYEMBIM ~ JIMYHOCTHBIM,  METampeIMETHBIM W  MPEeIMETHBIM
pe3ynbTaTtam oOOydeHHs B (DOPMUPOBAHMHM OCHOBHBIX BHUJOB YYEOHO-
MO3HABATEJIbHON JAESTeNIbHOCTU/y4eOHbIX NEUCTBUM OO0yYaromuxcs Mo
OCBOCHHMIO COJIEpKaHMUsI OMOJIOTMYECKOro 00pa30BaHMsl.

B nporpamme no Ouonorum (10—11 knaccel, 0a30BbI YpOBEHB)
peaii30BaH MPUHIUI MPEEeMCTBEHHOCTH B H3yYeHUH OHOJIOTHUH,
Oylaroapsi yeMy B HEW MpPOCMAaTpPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE
3HaHWW, CBSI3aHHBIX C  (OPMHpPOBAHHEM ECTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIMH JHYHOCTH, DKOJIOTHYECKOTO
MBIIUICHUS, MPEACTABICHUA O 3J0pPOBOM 00pa3e >KU3HU U OEpexHbIM
OTHOLIEHUEM K OKpyXKaroueu mnpuponHou cpexne. lloatomy Hapsgy ¢
M3y4eHueM OoOIIEeOMOIOTUYECKUX TEOpUM, a TaKKe 3HAHUW O CTPOCHHHU
KUBBIX CHCTEM Pa3HOIO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIECCOB B MpOrpaMMe IO OWOJOTMU YIEIEHO BHHUMAaHHE
UCTIONb30BAaHUIO TIOJNYUYEHHBIX 3HAHUW B TOBCEAHEBHOW IKU3HU IS
pelleHusT TPUKIAAHBIX  3aJad, B TOM 4HCIE: TNPOPHIAKTHKH
HACJIEICTBEHHBIX  3a00JIEBaHUW  4YEJIOBEKAa, MEIUKO-T€HETHYECKOro
KOHCYJIbTUPOBaHUsA, OOOCHOBAaHUS DKOJIOTMUECKH II€JecCO00pa3HOro
MOBEJICHUSA B OKPYXaKIIEH TMPUPOJHOM CpEAE, aHaiau3a BIMUAHUA
XO3SIICTBEHHON JCSITENFHOCTA YEJIOBEKa Ha COCTOSHUE MPHUPOAHBIX U
HUCKYCCTBEHHBIX OKOCHCTEM. YCHJIEHHE BHHMAaHUA K TMPUKIATHON
HanpaBJICHHOCTH Yy4yeOHoro mnpenMera «buosorus» MNpoAUKTOBAHO
HEOOXOJUMOCTBbIO OO0ECIeUeHHs] YCJIOBUH I PEIICHUS OJHON U3
aKTyaJIbHBIX 3aJlay IIKOJIBHOTO OMOJIOTHYECKOr0 OOpa3oBaHUs, KOTOpas
npeanoyiaraer  GopMupoBaHue y  OOydYarOIIUXCA  CIIOCOOHOCTH
aJanTUpOBaTbc K  W3MEHEHUSM  JAWHAMUYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.



buonorust Ha ypoBHe cpeaHero ooOIero oOpa3oBaHUS 3aHUMAET
BakHOe MecTo. OHa oOecmeunBaeT (GOpPMHUpPOBAHUE Y OOYJAIOITUXCS
Mpe/CTaBICHU O HAayYHOW KapTHHE MHpa, pacuIupseT U o0oOmiaer
3HAHUS O YKUBOU NMpPHUPOAE, €€ OTIMYUTENbHBIX MMPU3HAKAX — YPOBHEBOMU
OpraHu3allMd U 3BOJIOLUWH, CO3NAET YCIOBUS JUISl: MO3HAHUS 3aKOHOB
KUBOM TpUponbl, (GOpMUPOBaHUS (YHKIIMOHATBHOW TPAMOTHOCTH,
HaBBIKOB 370pPOBOr0 M O€30MacHOro 00pa3a >XKH3HHU, 3KOJIOTHYECKOro
MBIIUIEHNS, IEHHOCTHOTO OTHOIIECHHUSI K )KUBOU MPUPOJIE U YEIIOBEKY.

bonpmioe 3HaueHwe OWONOrMS HMEET TaKXKe Ui PEIICHHS
BOCIIUTATEIbHBIX U Pa3BUBAIOIIUX 33/1a4 CpPeIHEro ooiiero oopa3zoBaHus,
conpaM3anu  oOydaromuxcsi. V3ydenme Ouosornn oOecreunBaeT
yCIoBUS A1 (GOPMUPOBAHMS UHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIHOHHBIX U
MH()OPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYphI, CIIOCOOCTBYET
MHTErpallid OWOJIOTMYECKUX 3HAHUM C MPEACTaBICHUSMU U3 JPYrUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3MKH, XMMHHU U Treorpaduu.
Ha3BanHble TmONOXEHUST O MpelHa3HAYeHHH Yy4eOHOTro IpeaMera
«buonorus» cocTaBuIM OCHOBY ISl ONIPENEIEHUs IOIX0I0B K 0TOOpY H
CTPYKTYPUPOBAHMIO €TI0 COAECPIKAHUS, IPEACTABICHHOIO B IPOrPAMME 11O
OMOJIOTHH.

Ot60p conepxkanusi yueObHoro mpeamera «buonorus» Ha 6a30BOM
YPOBHE OCYHIECTBJIEH C MO3MIMA KyJIbTYpOCOOOpPAa3HOrO0 NOAXO0Ha, B
COOTBETCTBUM C KOTOPBIM OOydYaroumuecss JOJKHbI OCBOUTH 3HAHUS U
YMEHUS, 3HauyuMble I (QopMUpoBaHUs ~ OOWIEH  KYJBTYpHI,
ONpENENSIOIME aJeKBaTHOE IIOBEJICHUE YEJIOBEKa B OKPYKAIOIIEH
MPUPOJHON Cpele, BOCTPEOOBaHHbIE B TOBCEIHEBHOM KU3HU U
MpakTH4YecKon aestenbHocTd. Ocoboe MEecTo B ITOM cUCTEME 3HaHUU
3aHUMAIOT DJJIEMEHTHl COJEpXKAaHMs, KOTOpbIE CIIy)KaT OCHOBOM st
dbopmMupoBaHus MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAyYHOMU
KapTMHE  MHpa W LEHHOCTHBIX  OpPUEHTAUUAX  JIMYHOCTH,
CIOCOOCTBYIOIIUX T'yMaHU3aI[MU OMOJIOTHYECKOr0 00pa3oBaHusl.

CTpykTypupoBaHUE  CcOjAepX aHus  y4eOHOro marepuaiga B
nporpaMme 1O OHOJIOTMM OCYIIECTBICHO € Y4YE€TOM HNPHUOPUTETHOrO
3HAYEHHUS 3HAHUI 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KUBOM MPUPOJIBI, O
€€ YpOBHEBOM OpraHM3alMu W SBOJIIOLUMAH. B COOTBETCTBUU C 3TUM B
CTpPYKType yueOHoro mnpeamera «buonorus» BbIIENEHBI CIEAYIOMINE
coaepKarelbHble JIMHUM: «buosoruss kak Hayka. MeTonbl HAay4yHOIO
no3HaHus», «Knerka kak Ouonorumyeckas cucreMa», «OpraHusm Kak
Oouonoruueckas cucrema», «CucrtemMma ¥ MHOrooOpasue OpPraHUYecKOoro
MHUPA», «IBOIIONUA KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYIIUE UM

3aKOHOMEPHOCTHY.
Lens usydyenuss yueOHOoro mnpenmera «buosnorus» Ha 06a30BOM
YpOBHE — OBJaJICHHE OOy4YalIIUMHUCS 3HAHUSIMU O CTPYKTYpHO-

(GYHKUMOHATBHOW OpraHU3allMM YKUBBIX CHUCTEM pAa3HOrO paHra u
OpuUOOpEeTeHNEe YMEHUM MCIOJAb30BaTh A3TH 3HAHUS [UJIi TPaMOTHBIX
JNEUCTBUA B OTHOIIEHUM OOBEKTOB JKMBOW TMPUPOABI M PEIICHUS
PA3IMYHBIX KU3HEHHBIX POOJIEM.

JlocTxkeHue uenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
0a30BOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIONIUX 3a]1ay:

OCBOCHHME OOYYaIOMIMMHUCS CHUCTEMbl 3HAHUM O OHOJIOIMYECKUX
TEOPUAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBHIIAX,
CJIy>KalllUX OCHOBOM /1711 POPMHUPOBAHUS MIPEICTABICHUN O €CTECTBEHHO-



HAyYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO MO3HAHHS, CTPOCHHH,
MHOTOOOpa3sMM U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YpPOBHSA
OpraHM3alliH, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX UCCIIETOBAHMSIX
B OMOJIOTHH;

dopmupoBanue y o0y4aromuxcs MO03HABaTENbHBIX,
MHTEJJICKTYyalIbHBIX M TBOPYECKUX CIOCOOHOCTEH B MpoIlecce aHanIu3a
JaHHBIX O MYTSX Pa3BUTHS B OHOJOTMM HAYYHBIX B3IJISJOB, MIEH U
MOJIXOJIOB K M3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJICHHE y O0Oydaromuxcst o0eil KynbTypbl, QyHKIIMOHATBHON
IPaMOTHOCTH, pa3BUTHE YMEHUW OOBIACHATH M OILIGHUBATh SIBJICHUS
OKpY>KaIoIlIero MUpa >KMBOW MPUPOJBl HA OCHOBAHWU 3HAHUI U OIBITA,
MOJTyYE€HHBIX TIPU U3YYEHUU OMOJIOTHH;

dopmMupoBaHne y OO0y4arOUIMXCsi YMEHHH HJUTIOCTPUPOBATH
3HauYeHUEe OWOJIOTUYECKUX 3HAHUM B TMPAKTUYECKOW JEATEIHHOCTH
YelOBEKa, pPAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHHA U
arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIIOBEKOM
KUBOW TPUPOABI, HEOOXOAMMOCTH OEpEKHOrO OTHOIICHHS K HEl,
COONIONCHNUS DJTUYECKUX HOPM TIPU TPOBEICHUU OMOJOTHYECKHUX
HCCIICIOBAHMM;

OCO3HaHWE IIEHHOCTH OWOJOTUYECKUX 3HAHWUW [JIS1 TOBBIIICHUS
YPOBHSL OKOJOTMYECKON KyIbTYphl, UII (OPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUW B MOBCEIHEBHOM
KU3HU JIJIs1 OIICHKH TMOCJICJICTBUI CBOEH JMESTEIBHOCTH MO OTHOIICHUIO K
OKpYy’Karolen cpeae, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHUE U
cobroeHrne Mep MpodUIaKTUKK 3a00JICBaHUN.

B cucreme cpennero o6miero oopazoBanusi «buosiorusy, nzydaemasi
Ha 0a30BOM YypOBHE, SIBIIETCS O0S3aTeNbHBIM Y4€OHBIM MPEIMETOM,
BXOJSIIIMM B COCTaB TNpeaMeTHouW oOmactu «EcTecTBeHHO-HayudHBIE
MPEeIMETHD.

Jlns u3ydeHusi OMOJIOTMM Ha 0a30BOM YPOBHE CpEIHEro OOIIero
obOpa3zoBaHusi otBojnutcst 68 yacoB: B 10 kmacce — 34 uaca (1 gac B
Heneno), B 11 «wmacce — 34 waca (1 wWac B HemeImw).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buosiorust kak Hayka.

buonoruss xak Hayka. CBsa3p Ouoioruu ¢ OOIIECTBEHHBIMH,
TEXHUYECKUMU W JPYTMMH €CTECTBEHHBIMM HayKaMu, (uiocodueil,
ATUKOM, ACTeTUKOW U mpaBoM. Ponb Ouonorun B (HOpMUPOBAHHUU
COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CrucTeMa OMOJOTHUYEeCKUX HayK.

MeToapl O3HAHUS >KMBOW TPUPOJBI (HAONIOIEHUE, IKCIIEPUMEHT,

ONMCaHue, U3MEpPEHHUE, KJIaccugpuKanus, MOJEJINPOBAHUE,
CTaTUCTHYECKass 00padOTKa JAHHBIX ).

JlemoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, k. YoTrcon u
@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU MPUPOJIBI».

JlabopaTopHbIe U IpaKTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «Mcnonb30oBaHre pa3IMUHBIX METO/IOB
MIPU U3YYEHUH OMOJIOTMYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

JXuBble cuctemMbl (OMOCUCTEMBI) KaK MPEAMET U3yUYECHHs] OMOJIOTHH.
OTnuyne )KUBBIX CHCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CpoiicTBa OmocuCcTeM U UX pazHOOOpasue. YpPOBHU OpraHU3aluu
OMOCHCTEM: MOJEKYJSPHBIN, KJICTOYHBIM, TKAaHEBBIA, OpPraHW3MEHHBINU,
MOMYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OUOTreOIIEeHOTUYECKU ),
OonocdepHsbIi.

JlemoHcTpanuu:

Tabmuupl U cxembl: «OCHOBHbIE NPHU3HAKHU >KU3HU», «YPOBHH
OpraHu3aliy KUBOU TPUPOABDY.

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIECTKH.

XUMHUYECKHM  COCTaB  KIETKH.  XUMHYECKHE  DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI. Boia 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMU BOABI U MUHEPAJIbHBIX BelllecTB B KieTke. [logaepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CocraB u crpoeHue OeakoB. AMUHOKUCIOTHI — MOHOMEpHI
0enkoB. HezaMeHnMbIE U 3aMEHUMbIE AMUHOKHCIIOTBL. AMHUHOKHUCIIOTHBIM
COCTaB. YPOBHM CTPYKTYypbl O€JIKOBOM MOJIEKy/Ibl (IMEpBUYHAS,
BTOpUYHAsA, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUECKHUE
cBOMCTBa OenkoB. buonornueckue GyHKINUN OEIKOB.

depMeHTHl — OMoJIOTHYeCKHe KaTtanu3aTopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIA  EHTp, cyOctpaTHas cnenuuyHocTh. KodepMeHTsl.
Butamunbl. OTianuust pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.

YrieBoasl: MOHOcaxapuibl (TJIOK03a, pubo3a U Je30KCHpuO03a),
aucaxapubl (caxaposa, JJaKTo3a) U Mmojaucaxapuisl (Kpaxmain, TJIMKOTEH,
1eJUTI0J103a). bronorndeckue PyHKIIUK YTIE€BOIOB.

JInnuapr: TPUTIIULEPUBI, dbochonunusl, CTEPOU/IBI.
IMuapodunbHO-TUIpOdOOHBIE  cBoOMcTBAa.  buosorudeckue QyHKIUM
munuaoB. CpaBHEHHE YTJIEBOJOB, OEIKOB M JUMUAOB KaK HMCTOYHHKOB
SHEPTHUHU.



Hyxnennoseie kucnorsl: JJHK u PHK. Hykieornasr — moHOMEpBI
HyKJIenHOBbIX KuciaoT. Ctpoenne u ¢ynkuun JHK. Crpoenune wu
¢yukiuu PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

Huronoruss — Hayka o kierke. Kiierounass teopuss — mnpumep
B3aMMOJCHCTBUS uaeii W (aKTOB B HAydYHOM TMO3HAHUH. MeTObl
U3YYEHUS KIIETKH.

Kitetka kak nenocrtHas kuBas cuctema. OOIue npru3Haky KIETOK:
3aMKHyTas HapyxHas MmemOpana, mousiekynbl JIHK kak renerudeckuii
anmnapar, CHCTeMa CHHTe3a OeJka.

Tunel  KJIETOK:  3yKApUOTHYECKas W MPOKAPUOTHYECKAs.
Oco0eHHOCTH CTpOEHHUS MPOKApUOTHUYECKO KieTku. KieTtouHasi creHka
Oakrepuii. CtpoeHHE SyKapuOTHUECKOW KICTKA. OCHOBHBIC OTIHYHS
PACTUTENbHOU, KUBOTHOW U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKa,
IMKOKAIMKC, uX QyHKuuu. [Tna3zmatudyeckas MmemOpaHa, €€ CBOMCTBA U
¢yakuuu. [{utomnasma u e€ opranonasl. OTHOMEMOpPaHHBIE OPTaHOUIbI
knetku: OIIC, ammapat ['onpmxku, sm30coMbl. [lomyaBTOHOMHBIE
OpraHOMJIbl ~ KJIETKM: MHUTOXOHJpHH, IutacTuabl. [lpoucxoxneHue
MUTOXOHApHUA U minactui. Buasl mnactua. HememOpaHHbIE OpraHOUIbI
KJIETKH: PHOOCOMBI, KJIETOUYHBIA LIEHTP, IEHTPUOJIU, PECHUYKH, KIyTHKH.
QyHKIMHY OPraHOUIOB KJIETKH. BKItOUeHuns.

Anpo — perynaropHeii neHTp KieTku. CTtpoeHue sapa: saepHas
000J104Ka, KapuoIUIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcOPT BEMIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneitnen, P.
Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnipeneneHne XuMHYECKUX 3JIEMEHTOB B HEXKHUBOU
npupoze», «Pacrnpenenenre XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubr u cxemsl: «llepuoguueckas TabiMua XUMHYECKUX
aneMeHToB», «CTpoeHHEe MOJEKyJbl BOAb», «buocuHTe3 Oenkay,
«CTtpoenue Mosekyibl Oenka», «Ctpoenue pepmenta», «HykinenHoBble
kucnotel.  JIHK», «Ctpoenne wmonekynst AT®D», «CrtpoeHue
DYKapUOTUYECKON KIETKN», « CTPOCHHUE KUBOTHOU KIETKW», «CTpoeHune
pacTUTENbHOW KIETKH», «CTpPOEHHE MPOKAPUOTUYECKOM KIIETKWY,
«Ctpoenue sazpa KIETKN», « Y TIeBOAbD, «JIunuasn.

OGopynoBaHHe: CBETOBOM  MHMKPOCKOI, OOOpyJIOBaHHUE IS
IIPOBEICHUSA HaOIIOICHUH, M3MEPEHNM, DKCIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabdora Ne 1. «M3yueHue KaraqmuTUUECKOMN
aKTUBHOCTU (PEpMEHTOB (Ha MpUMepe aMujIa3bl WIIA KaTalla3bl).

Jlabopatopuass pabota Ne 2. «M3yueHue CTpPOCHHS KIIETOK
pacTeHul, >KMBOTHBIX W OakTepuil MOJ MHMKPOCKOIIOM Ha TOTOBBIX
MUKpONpenaparax U UX OMUCaHUe».

Tema 4. ’KnuzHeaessTeJLHOCTH KJIETKH.

OOMeH BemIecTB, WK METa00IM3M. ACCUMUIIALUS (TUIACTUYECKUM
oOMEH) U AUCCUMWIIAIMUS (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI
eAMHOTO mpolecca Metadonusma. Poiab 3aKOHOB COXpaHEHHUs BEIIECTB U
SHEPruy B MOHUMAaHUU METAa00IHU3Ma.



Tuner oOMeHa BemiecTB: aBTOTPO(HBIA M rerepoTpodHbId. Poib
(depMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dortocunrte3. CBeToBas u TeMHOBas ¢a3bl GorocuHTe3a. Peakiuu
dorocunreza. DdpdexkTuBHOCTH (hoTOCHHTE3a. 3HaueHue (HOTOCHHTE3A
IUIA KU3HM Ha 3emie. BnusHue ycnoBuil cpenbl Ha (POTOCHHTE3 U
CIOCOOBI MOBBIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTE3.  XEMOCHHTE3WpymoIluue  OakTepuu.  3HAUCHHUE
XEMOCHHTE3a JJIS )KU3HHU Ha 3eMIIe.

DHepreTUdeckuii oOMEH B KJIeTKe. PaciiernieHue BeEmecTs,
BBIJICJICHHE M  aKKyMYyJHMpPOBAaHUE DHHEPrUM B  KIETKE. OTaIlbl
sHepreTuueckoro oOmena. [nukomus. bpoxkenne wu ero BHIBIL.
KucnopogHoe okuclieHHE, WIM KJIETOYHOE JbIXaHue. OKHCIUTEIbHOE
dbochopunupoBanue. DPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuuu maTpuuHoro cunresa. I'enernyeckas nnpopmanusa u JJTHK.
Peanuzanus reneTnyeckoil HHPOpMaluu B KJIeTKe. [ eHeTuuecKkuil Ko u
ero ceorcrBa. Tpanckpunuusa — Marpuunbiid cunTe3 PHK. Tpancisms —
OuocuHTe3 Oenka. Jtambl TpaHcusuu. KoaupoBaHWe aMHHOKHCIOT.
Pons pubocom B OnocuHTe3€e Oenka.

Heknerounsie (opmbl KU3HHM — BHPYChl. MCTOpUS OTKPBITHS
BupycoB (/. Y. MBanoBckwuit). OCOOEHHOCTH CTPOEHUSA U KU3ZHEHHOTO
nuKiIa BHUpycoB. bakrtepuodaru. bonesHu pacTeHWil, >KMUBOTHBIX H
YeJI0BEKa, BBI3bIBa€MblE BUpycaMu. Bupyc mmMmyHOne(dUIINTA YeIOBEKa
(BUY) — Bo3oyautens CIIMla. OGpaTHast TpaHCKpUIILKS, peBEpTa3a U
uHTerpasa. [IpodunakTruka pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanuu:

[Toptpetsr: H. K. Konpsuos, /1. . Usanosckuit, K. A. Tumups3es.

TaObmumer ®W  cxeMbl: «Tumbl  mmTanus»y, «MeTaboau3my,
«MwuTtoxoHIpU», «OHEpPreTUYeCKuin oOMen, «XopomnacT,
«Dotocuntes», «Ctpoenne IHK», «Ctpoenne u (pyHKUMOHUPOBAHHE
reHa», «Cunte3 Oenka», «['eHernueckuit  koa», «Bupych»,
«bakrepuodarn», «CtpoeHne u xku3HeHHbIM wukia Bupyca CIIN/a,
O0akrepuodaray, «Pemukanus JJHK».

O6GopynoBanue: Moaenu-anmukanuu  «Yasoenne JIHK
TpaHcKpunuus», «buocunte3 Oenka», «CTpoeHHE KIETKW», MOJEb
crpykryps! JJHK.

Tema S. PasMHOKeHMe M HMHAMBHAYAJbHOE Ppa3BUTHE
OPraHu3MOB.

Kierounbiii 1uki, WK >KU3HEHHBIM WK kieTku. MHTepdaza u
muto3. [Ipoueccel, mporekatoue B uHTepdasze. Permkanus — peakius
matpuyHoro cunre3a JJHK. Ctpoenne xpomocoMm. XpoMOCOMHBIN HAOOp
— KapuoTun. JIUmiIOWOHBIM W TarIOWIHBIM XPOMOCOMHBIE HaOOpBHI.

Xpomatuisl. [luTomornueckue OCHOBBI Pa3MHOXKEHUS U
WH]JIMBUIYaJbHOTO Pa3BUTHS OPTaHU3MOB.
Henenne knerkm — wMuTo3. Craaum wmurtosa. IIporeccsl,

OPOUCXOMSIIME Ha Pa3HbIX CTAUAX MHUTO3a. BHOJIOTMYECKUU CMBICH
MUTO3a.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

@opMbI pa3MHOKEHHUS OPraHu3MOB: Oecrosoe W moJjioBoe. Buabl
0ecroyioro pa3MHOXKEHUS: JIeJICHUE HaJBOe, IOYKOBAaHWE OJHO- U
MHOTOKJIETOYHBIX, CHOpPOOOpa30BaHME, BEreTaTUBHOE pPa3MHOXKEHUE.



HcKyccTBEHHOE  KJIOHMPOBAaHUE OPraHW3MOB, €ro 3HAa4eHUe Ui
CEJIeKLUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranun Mmeio3a. [Ipomeccsl, MpOUCXOASIINE HA CTaaUsAX
meno3a.  lloBemenme  xpomocom B Menosze.  KpoccuHrosep.
buonornuecknii CMBICI U 3HAYEHUE MEWO03a.

['amerorenes — mpormecc o00pa3oBaHUs TMOJNOBBIX KIETOK Y
KUBOTHBIX. [l0JIOBBIE Kene3bl: CEeMEHHUKH U siMuHuKH. OOpazoBaHue u
pa3BUTHE TOJIOBBIX KIETOK — raMeT (CHepMaTo30ul, SUIICKIETKa) —
cnepmaTtoreHe3 U OBoreHe3. OCOOEHHOCTHM CTPOEHHUS SHUIEKIETOK MU
cnepmaTo3on1oB. OmnogorBopenue. [lapreHorenes.

WuauBuayanbHoe — pa3Butue  (OHTOTEHE3).  OMOpPUOHAIIbHOE
pazBuTHe (3MOpHoOreHe3). Otambl SMOPUOHAIBHOIO  Pa3BUTHS Y
MMO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJisilius, OpPraHOTreHEs3.
[TocTamOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPUOHAIIBHOIO Pa3BUTHSL:
npsMoe, HemnpsAMmoe (IMYMHOYHOE). BrnusHue cpeasl Ha pa3BUTHE
OpraHu3MOB, (DAKTOpPHI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasBurue pacrenHnii. OHTOreHe3 LBETKOBOTO PACTEHHS:
CTPOEHHUE CEMEHU, CTaJNH Pa3BUTHSL.

JdemoHcTpanuun:

Tabmuupr u  cxembl: «®DOpMBI  pPa3MHOKEHUS OPraHU3MOBY,
«JIBOMHOE OIUIOJIOTBOPEHUE Y ILIBETKOBBIX pAaCTEHUI», «BereratuBHOE
pa3MHOXEHUE pacTeHul», «/lenenue kierku Oakrepuity, «CTpoeHue
MOJIOBBIX KJETOK», «CTpoeHue XpOMOCOMBI», «KIIETOUHBIM LHKID»,
«Permmmukamusa  JIHK», «Mwurtosz», «Menos», «llpamoe wm Henpsmoe
pa3BuTHe», «'aMeTorenes y MICKONMUTAIONIMX U YeloBeKa», « OCHOBHbIE
CTaJM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOI, MUKponpenaparbl «CrepMaTo30ubl
MJIEKOMTUTAIOIIEro», «SileKIeTka MileKonuraromeroy, «Kapuokunes B
KJIETKaxX KOpelIKa JIyKa», MarHuTHas MoOJelb-anriukanus «Jlenenue
kietkn», mozaenb JIHK, Mmoaens Mmetadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnass padora Ne 3. «HaOmronpeHue mMuTO3a B KIIETKAX
KOHYHMKA KOpEUIKa JyKa Ha TOTOBBIX MUKPOIPENapaTax.

JlaGoparopnas pabota Ne 4. «3yueHue CTpoeHUs MOJOBBIX KJIETOK
Ha TOTOBBIX MUKPOITpENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenqmeT u 3amaun reHetuku. Mictopus pa3BuTus reHETUKHU. PoIb
UTOJIOTMM M AMOpPHUOJIOTMM B CTAaHOBJICHUM TEeHETHKU. Bxian
POCCHUUCKUX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TECHETUKU. MeETObI
TeHETUKNA (TUOPUIIOJIOTMYECKUH, IUTOTEHETUYECKUN, MOJIEKYJISPHO-
reHeTudeckuii). OCHOBHBIE TE€HETHYECKHME TOHATHS. | eHeTnyeckas
CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEUIMBaHUM.

3aKOHOMEpPHOCTH HAaclieJOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIC [
Mennenem. MoHOTUOpUIHOE CKpEIIMBAaHUE. 3aKOH E€IWHOO0Opa3us
ruOpu0B TepBOro mnokosieHus. IlpaBuino noMuHUpOBaHMS. 3aKOH
pacuieruieHust npu3HakoB. ['mnore3a uwuctoTel TrameT. [lonHoe wu
HEMOJIHOE JOMUHHUPOBAHUE.

JHuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCUMOTIO HACJEeI0BaHUS
npu3HaKkoB. LlUToreHeTnueckne OCHOBBI JUTMOPHUIIHOTO CKPEIIMBAHMS.



Ananusupymomiee ckpemuBaHue. lcnonb3oBaHHE  aHATU3UPYIOLIETO
CKpELIMBaHUsA JIs ONPEAEIICHHUS] TEHOTHIIA OCOOH.

CuerieHHoe HacienoBaHue mnpusHakoB. Pabdora T. Moprana mo
CUEIUVICHHOMY HacJjel0BaHHI0 TI'eHoB. HapylieHue creruieHus reéHOB B
pe3ynbTaTe KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHsI HACIIEICTBEHHOCTH. | eHeTHYeCcKre KapThl.

I'enetuka nmosa. XpoMOCOMHOE OMNpENEICHUE Ioja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble U T'eTepOraMETHbIE OPTraHU3MBI.
HacnegoBanue npru3HaKkoB, CUEIIIEHHBIX C IOJIOM.

N3meHunBOCTh. BHIbl HM3MEHYMBOCTH: HEHACHEACTBEHHAs W
HaciencTBeHHas. Ponb cpeapl B HEHACIIEACTBEHHOM HM3MEHUYMBOCTH.
XapakTtepucTuka MOJU(PUKAMMOHHON W3MEHYMBOCTH. BapwarmmoHHBIN
pAia W BapualMoHHas  KpuBas. Hopma  peakuuum  npu3Haxa.
KonuyecTBeHHblE M KauyeCTBEHHBbIE IMPU3HAKK M MX HOpPMa PEAKIUU.
CaoiicTBa MOIM(DUKATUMOHHOW U3MEHYUBOCTH.

Hacnencrsennas, W reHOTUIINYECKas, W3MEHYUBOCTb.
KomOunaTuBHasi U3MEHUMBOCTh. Mel03 M TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHOM  W3MEHYMBOCTU.  MyTallMOHHasT  W3MEHYUBOCTb.

Knaccudukanus myrtanuii: TeHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
Y NpUYUHBI MyTanuil. MyTtareHHele (akTopbl. 3aKOH TOMOJOTHYECKUX
PAIOB B HacieACTBEHHOM n3MeHunBocTy H. M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka denoBeka. Kapuorumn uyemoBeka. OCHOBHBIE METOJIBI

TC€HETUKH YEeJI0BEKA: reHeaJIOTMYeCKUH, OM3HEIOBEIN,
[UTOTEHETUYECKUN, OUMOXMUMHUYECKHH,  MOJICKYJISIPHO-T€HETUYECKUA.
CoBpemMeHHOE OTIPEACICHUE TE€HOTHIIA: MTOJTHOTEHOMHOE

CEKBCHUPOBAHUE, T€HOTUNUPOBAHUE, B TOM uucie ¢ nomomisro [TI[P-
a"Hainm3a. HacnencrBenHble 3a00eBaHUS 4YeJIOBEKA: T'€HHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPeapacioyioKEHHOCThIO, XPOMOCOMHBIE
6osie3nu. CoMaTuueckue 1 reHepaTuBHbie MyTalluu. CTBOJIOBBIE KIIETKHU.
[TpuHIMOBl 310pOBOTO 00pa3a >KU3HU, AUATHOCTUKHU, MPOMUIAKTUKU U

JICYCHUS TE€HETUYECKHUX 0oJie3HEH. Menuko-reHeTu4ecKoe

KOHCYJIbTUPOBAHUE. 3HaueHue MEIUIUHCKOU T€HETUKHU B

MPEOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.
JlemoHcTpanuu:

IToptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepukos,
H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuiet u  cxeMbl: «MOHOTHOpUIHOE CKpEIIMBAHUE U €ro
LATOTCHETUYECKass  OCHOBa»,  «3aKOH  paCIICIUIEHUs W €ro
IIUTOT€HETHYECKAasT OCHOBa», «3aKOH YHMCTOTBI ramery», «JurudpumaHoe
CKPEIIMBAHUE, «uTomornyeckue OCHOBBI JTUTUOPUTHOTO
CKpelmuBaHusA», «Meno3», «B3anMOIENCTBUE aJUIEIbHBIX TE€HOBY,
«l'eHeTHUECKUE KAPThl PACTEHUM, KUBOTHBIX M 4YeJIOBEKay», «['eHeTnka
nona», «3aKOHOMEPHOCTH HAcCJlEJOBAHMS, CUEIUICHHOTO C TIOJIOMY,
«KapuoTunel 4eloBeKa W IKUBOTHBIX», «BHUIBI HW3MEHUYHMBOCTHY,
«MoaudukamonHas U3MEHUMBOCThY», «HacnenoBanue pesyc-hakropay,
«I'eneTuka rpynn KpoBm», «MyTalluOHHAsA U3MEHYUBOCTHY.

O6opynoBaHue: MOAEIH-AIITUINKAIINHA «MoHorubpuaHoe
CKPEIIMBAHUEY, «HemosHoe  JOMUHHUPOBAHUEY, «JlurubpugHoe
CKpenuBaHuey, «Ilepekpéct XpoMocom», MUKPOCKOI M1 MUKpOIIpenapaT



«Ipozoduna» (HOpma, MyTamuu (GOpPMBI KPBUIbEB U OKPACKH Tema),
repOapuii «I'opox MOCEBHOY.

JlaGopaTopHble U IpaKkTUYeCKUEe padoThbI:

Jlabopatopnass  pabora Ne 5. «M3yueHue  pe3ynbTaToB
MOHOTHOPUIHOTO M JUTHOPHIHOTO CKPEUIUBAaHUS Yy ApPO30(HIbI Ha
rOTOBBIX MHUKpOIIpenaparaxy.

JlabopatopHass pabora Ne 6. «l3ydueHume wMoauPUKAITMOHHON
W3MEHYHMBOCTH, IIOCTPOCHHE BAPHALMOHHOIO psAa W BapUALMOHHOM
KpUBOI».

JIaGopatopHast pabota Ne 7. «AHanmu3 MmyTanuil y Apo30Qpuibl Ha
rOTOBBIX MHUKpOIIpenaparaxy.

[TpakTuyeckas padota Ne 2. «CocTaBiieHHE U aHAIIU3 POJTOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexiusgs Kak HaykKa M TPOLECC. 3apOXKICHUE CEICKIHH |
nomectukanud. Yuenue H. . BaBuioBa o meHTpax mpoOMCXOXIAEHUS U
MHOTro00pa3usi KyJbTYpPHBIX pacTeHHid. LIeHTphl MPOHCXOXKIECHUS
JOMAIIIHUX XUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHBIE METOJIbI CEJIEKIMU. MacCOBBI U WHIIMBUYyaJbHbBIN
OoTOOpBl B CEJEKUMU pAaCTeHUd M KUBOTHBIX. OILIEHKa 3KCTepbepa.

bnuskopoAcTBeHHOE CKpemuBaHue — UWHOpuauHr. Yucras JIuHUS.
CkpenuBanue 4YHCTBIX JUHUK. ['erepo3uc, win ruUOpuHAs CcuUia.
Heponcreennoe CKpEIIMBAHUE — ayTOpUJIUHT. Otpnanéunas

rudpuauzanms U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIyYeHHE
MOJUIUVIONIOB.  J[IOCTMKEHHs CEJIEKUMH PACTeHHM, JKUBOTHBIX U
MHKPOOPTraHU3MOB.

buortexHoMOrMs Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs.
Oranbl co3nanusi pekoMOuHanTHOM J[HK M TpaHCreHHBIX OpraHu3MoB.
Knerounas wnxenepus. Kilerounble KynbTypbl. MUKpPOKIOHAIBHOE
pasMHOXKEHUWE  pacTeHuil.  KinoHupoBaHWE  BBICOKONPOTYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME U JTHUYECKHUE
npobsaembl. 'MO — reHeTnueckn MOAU(PUIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauuu:

[Toptpetsr: H. M. Basunos, 1. B. Muuypum, I'. /{. Kapneuenko, M.
®. MBaHOB.

Tabmuubr u  cxembl: Kapta «lleHTpbl TPOUCXOXKIEHUA U
MHOTroo0Opa3usi  KyJbTypHbIX  pacteHui», «llopombl  pomamHux
KUBOTHBIX», «CopTa  KyJIbTYpHBIX  pacTeHui», «OtganéHHas
TUOPUIN3ALINS, «PaboTsl aKaJgeMHKa M. . HMBaHoBay,
«ITomunnonnus», «O0BEKTHl OMOTEXHOIOTHNY, «KIIeTOUHbIE KYIbTYPHI U
KJIIOHUpOBaHHeE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISDKA TUIOJIOB M KOPHEIUIONOB AMKUX (opM U
KyJbTYPHBIX COpPTOB pacTeHui, repbapuil «CenbCKOX03SIICTBEHHBIE
PaCTEHHUD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Oxkckypeunst «OCHOBHBIE METOJIbI M JOCTHIKEHUS CEJIEKIIUU PACTEHUN
U OSKMBOTHBIX (Ha CEJICKIMOHHYIO CTaHIHMIO, IUIEMEHHYI0 (depMmy,
COPTOMCHBITATENBHBIN YYacTOK, B TEIJIMYHOE XO3SHUCTBO, J1aOOPATOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[Ipenmoceuikn BO3HUKHOBECHUS ABOJIIOLIMOHHOU TEOPUH.
OBOJIIOLIMOHHAsE Teopuss W €€ MecTo B Ouosorud. Biumsgnawue
ABOJIIOLIMOHHOM TEOPHH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenbcTBa 3BOJIIOLUU. [TaneoHntonoruyeckue:
MOCJIEIOBATEIbHOCTh ~ MOSBJICHHS BUIOB B  NAJICOHTOJOTHYECKOM
JeTONUCH, nepexonHbie ¢opMbl. buoreorpaduueckue: CXOACTBO H
pasnuune ¢ayH u GIop MaTepuKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJACTBA M PA3IUYUsl SMOPHUOHOB Pa3HbBIX
BHUJIOB IO3BOHOYHBIX. CpaBHUTEIBbHO-AaHATOMHYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTMYHbIEC, PYAUMEHTAapHbBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXAHW3MOB HACIEACTBEHHOCTH U OCHOBHBIX
MeTa0O0JIMYECKHUX MyTeH Y BCEX OPraHU3MOB.

DBOJIFOLIMOHHAS TeOpUs 4. JapBuHa. [Ipennoceuiku
BO3HMKHOBEHHUS JapBHUHU3MA. J[BMXKYyIIME CHJIbI 3BOJIIOLIMU BHUAOB I10
HapBuny (M30BITOYHOE PA3MHOKEHUE NPU OTPAHUUYEHHOCTH PECYPCOB,
HeonpeenéHHas  U3MEHUMBOCTh, OOpnr0a 3a  CYIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnueckass teopusi dBomwonuu (CTD) u €€ OCHOBHBIC
MTOJIOKEHUSL.

MukposBomonus. [lonynsuus kak eAMHUIA BUA U 3BOJIOLIHMH.

JIBwkyume cwibl ((pakTopel) 3BOJNIONMM BUJIOB B TMPUPOJE.
MyTanoHHBIE ~ mpouecc M KOMOWHATHBHAasE  M3MEHYUBOCTD.
[TonynsauroHHBIE BOJIHBI U JIpeiid reHoB. M3o0auus u MUTparusl.

EctecTBeHHBII OTOOp — HampaBiAOIIUNA (AKTOP HSBOJIOLUU.
@OopMBbI €CTECTBEHHOT'O 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KaK PE3yJNbTaT HBOJIIOLUU.
[Ipumepsl npucnocoOieHuid y opranusmMoB. Apomopdo3bl U HIUO-
azanTaium.

Bun u BupgooGpazoBanue. Kputepun Buma. OcHOBHbIE (POPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

Makpo3BOJTIOIHS. Dopmsbl ABOJIIOLIMH: duneTnyeckas,
JUBEPreHTHAsl,  KOHBEpreHTHas,  MapajuiesnbHas. HeoOpaTuMocTh
ABOJIIOLUU.

[Tpoucxoxaenue oT HECTEIUAITN3UPOBAHHBIX MPEJIKOB.
[Iporpeccupyromnias cnennanu3amnus. AnanTuBHAs paavanusl.
JdeMoHcTpanuu:

[Toprpers: K. Jlunnen, XK. b. Jlamapk, Y. Jlapsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkens, . Mromnep, A. H. Ceepuos.

Tabnuiel U cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emiiey,
«3apobIIi MMO3BOHOYHBIX JKUBOTHBIX», «ApPXEONTEpUKC», «DOpMBI
00pBrOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOpP», «MHOroo0pasue
COPTOB pacTeHui», «MHorooopasue nopoj KUBOTHBIX», «Ilomynsmuumny,
«MyTanmonHass M3MEHYMBOCTBHY», «Apomopdosb», «Manoamantanumy,
«OOmmas nerenepanus», «JBrxyume cuibl 3Boonun», «Kapra-cxema
mapuipyta myremectBus Y. JlapBuna», «bopbba 3a cymiecTBOBaHUEY,
«IIpucnocoOseHHOCTh OpraHU3MOBY, «"eorpaduueckoe
BUJI000pa30BaHUEY, « IKOJIOTHYECKOE BUI000PA30BAHUEY.

OOopynoBaHHe: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMH THIIAMU
OKpacKku, Ha0Op IUIOJOB U ceMsiH, Kojulekuus «lIpumepsl 3amuTHBIX



MPUCIIOCOOJIEHUI y KUBOTHBIX», MOAENIb «OCHOBHBIE HaNpPaBJICHHUS
BONIIOLIMKY», OOBEMHasgs Mouenb «CTpoeHue TOJOBHONO  MO3ra
ITO3BOHOYHBIX).

buoreorpaduueckass  kapra  Mupa,  Kouiekmus — «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHHID, MOJIEIb allIJINKALIHS
«Ilepekpéct XxpoMOCOM», BIIayKHbIE Mpenaparsl «PazBuTue HaCEKOMOTO»,
«Pa3BuTHe AsATYmIKNY, MUKponpenapat «/po3zoduna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TETA).

JlaGopaTopHble U IpaKTUYeCKUe padoThbI:

Jlabopatopunass pabora Ne 1. «CpaBHeHue BHIOB TIO
MOP(}OTOTHUECKOMY KPUTEPHION.

JlabopatopHass pabora Ne 2. «Ommcanwe mpUCIIOCOOIECHHOCTH
OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbI€ TPEICTAaBIEHUS O 3apOXKIACHUU Ku3HH. HayuHble
TUIOTE3bl BOBHUKHOBEHUS >KM3HU Ha 3emiie: aOMOreHe3 U MaHCIEepMHUS.
Xumudeckasi H3BONIONNS. AOMOTEHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3
HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOU
sBOoMOLMK. HavanbHble 3Tanbl OMOJOTMYECKOM 3BodtOUMHU. ['unoresa
PHK-mupa. @opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npotokyieTku. llepBeie knetkn u ux sBomouua. DdopmupoBanue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pa3zButne xu3Hum Ha 3emie 1mo spaM U nepuojgam. Karapxemn.
Apxelckas U ImpoTepo3ouckas 3pbl. llaneo3olickas spa U €€ nepuoabl:
KEeMOpHUICKUIA, OpPIOBUKCKHH, CUIIYPUHCKHUU, JNEBOHCKUU,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3o3o0iickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3olickasg 3pa U €€ mepuojbl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KJIMMaTa U T€0JOTMYECKUX MporeccoB. OCHOBHBIE
ATamnbl 3BOJIIOLMKM PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApomMop(do3bl y
pacTeHUl M >KUBOTHBIX. llosiBIeHWe, pacuBeT W BBIMHpPAHHUE TPYII
KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpPaXEHUE DHBOJIOIUU.
OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIbl OPTaHU3MOB.

DOBONIOLMSL YETOBEKAa. AHTpPOMOJIOTMA Kak Hayka. PasBurthe
MPEJICTABIICHU O MNPOUCXOXKICHUN 4YeIOBEKa. MeToabl H3y4YEHHs
anTporiorese3a. CxoAcTBa W pa3dyusi 4YEJIOBEKa M HKUBOTHBIX.
CucremMaTruecKoe MoJI0OKEHUE YeJI0OBEKa.

JBuwxymue cunbsl (paxtopel) anTponoreHe3a. HacnenctBenHas
U3MEHUYMBOCTh M €CTECTBEHHBbIH 0TOOp. OOIIECTBEHHBIH 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAUI TpyAa, MBIIIUICHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIIONUTEKH,
Yemosek ymenbii, YenoBek npsaMoxoasuini, YemoBek HeaHIepTalbCKUM,
YemoBek  pasymHbli. Haxoaku  MCKOMAEMBIX  OCTAaTKOB, BpEMS
CYILIECTBOBAHMS, 00JIACTh paACIpOCTpaHEHUsi, 00bEM T'OJIOBHOTO MO3ra,
00pa3 >XKU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHBbIE OOJIBILIME pPachl: €BPONEOUIAHAS
(eBpaswuiickas), HErpo-aBCTpajouaHas (PKBATOpHATbHAS), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). UepTbl TpUCIOCOOJCEHHOCTH MPEICTaBUTEIEH



YEeJIOBEUYECKMX pac K  YCIOBHSM  CylIecTBOBaHUS.  EAMHCTBO
yesoBeueckux pac. Kpurrka pacuzma.

JleMmoHCcTpanum:

[Toprpetsr: @. Penu, JI. Ilacrep, A. U. Onapun, C. Musmnep, I
HOpu, Y. lapBuH.

Tabmuibel u cxembl: «Bo3HmkHOBeHHME (COITHEUYHON CHCTEMBIY,
«Pa3Butne opranmyeckoro mupa», «PacturenbHas kierkay, « KuBoTHas
kietka», «lIpokapuortnueckas kinetka», «CoBpeMEHHass cuUcCTeMa
OpraHu4eckoro mupa», «CpaBHEHHE aHATOMUYECKHUX 4YEPT CTPOCHHUSA
YyeloBeKa U 4YeJOBEKOOOpasHbIX  00e3bsiH», «OCHOBHBIE MecCTa
MaJCOHTOJIOTUYECKUX HAXOJOK IPEJAKOB COBPEMEHHOTO YEJIOBEKAY,
«/peBnenmme mogm», «JpeBHne moan», «llepBeie coBpemeHHBIE
oy, «HemoBedeckue pach».

O6GopynoBanue: Mmyispku «lIpoucxoxnaenue denoBeka» (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIIA, HEAHIepTallblla, KPOMaHbOHIIA), CIEIKH
WM U300paKE€HUs KaMEHHBIX OpYyAUi NEpBOOBITHOIO YeloBEKa (KaMHU-
yonmnepsl, pyouna, ckpediia), reoXpoHOJIOrnYecKas: Tadaula, KOJUICKIUs
«DopMbI COXPaHHOCTH UCKONAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHbIe U MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «/3ydyeHne HCKOMaembIX OCTATKOB
pacTEeHUH U )KMBOTHBIX B KOJUIEKIIUSIX).

OKCKypeusi «DBOJIIOIUSI OPraHMYECKOro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHBIN WJIM KPaeBETUECKUI MYy3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

Okonorus Kak Hayka. 3aaud M pasleabl 3KOJoruA. MeTomsl
JKOJIOTUYECKUX  MCCIEIOBAHUN.  JKOJIOTUYECKOE  MHUPOBO33PECHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAS,
MOYBEHHAs, BHYTPUOPTaHU3MEHHA.

Oxonoruyeckue  ¢daktopsl.  Kiaccudukanus — 3KOIOTHYECKUX
dakTopoB: abmMoTHYECKHE, OMOTUYECKHWE U aHTpororeHHeie. [lelicTBue
AKOJIOTUYECKUX (PAKTOPOB HA OPTAHU3MBI.

AOuotnueckue  GakTopbl: CBET, TEMIEparypa, BIAKHOCTb.
®otonepuoauzMm.  IIpucnocobiienrsi  OpraHu3MOB K  JICHCTBUIO
abnotnyeckux (hakTopoB. buonorunueckue puTMBbl.

buotnueckue @akropbl. Buabl OMOTMYECKHMX B3aUMOJICHCTBHIA:
KOHKYpPEHIUsA, XWUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm,
KOOTIepalus, MYTYyaIu3M, KOMMEHCAJIU3M (KBapTUPaAHCTBO,
HaxJICOHWYECTBO). AMEHCAINU3M, HEUTpalu3M. 3HAUY€HUE OMOTHYECKHUX
B3aMMOJICUCTBUI JUIsl CYIIECTBOBAaHUS OPraHU3MOB B MPUPOJHBIX
Cc0o00IIIeCTBAX.

DKOJIOTUYECKHE  XapaKTepucTuku  nonyisiuud.  OCHOBHbBIE
MOKa3aTeld MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTbD,
CMEPTHOCTb, MMPUPOCT, MUTpaus. [[luHaMrKa YHCIEHHOCTH MOMYJISLIUN U
€€ peryJsuus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. 'ekkensb.

Tabmuiel 1 cxembl: kapta «IIpupoganbie 30HBI 3eMiny», «Cpems
oOuTaHus OpraHU3MOBY, «DoTtonepuoanzm, «ITomynsitum,
«3aKOHOMEPHOCTH  POCTAa YUCIEHHOCTH MOMNYyJsAUUU  UH(PY30pHUH-
Typenbkny, «[luiesbie nenm.



JlaGopaTopHble M IpaKkTUYeCKUe padoThbI:

Jlabopatopuass padora Ne 3. «Mopdomorndeckne 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUS.

JlaboparopHas pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktnueckass pabora No 2. «Iloacy€T MIOTHOCTH MOIMYJISLIMMA
Pa3HBIX BUJIOB PACTCHUI.

Tema 4. CooO1ecTBa 1 IKOJIOrHYECKHE CUCTEMBI.

CoobmectBO opranm3MoB — OworieHo3. CTpPYKTYphl OHMOIIEHO3a:
BUJIOBasi, TMPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-
IOMHHAHTEL. CBsA3U B OMOIIEHO3E.

Dxosiornyeckue cucteMsl (3kocuctemsl). [ToHsTHE 00 3KOCUCTEME U
OHOreo1eHo3e. OYHKIIMOHAJIbHBIE KOMITOHEHTBI 9KOCUCTEMBI:
MPOJIYLIEHThI, KOHCYMEHTBI, peaylUeHTbl. KpyroBopoT BelecTB U MOTOK
SHEPruu B 3KocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU SKOCHUCTEMBI.
IInmeswie nenmm u cetd. OCHOBHBIC MTOKA3aTENIM YKOCUCTEMBI: OroMacca,
MPOIYKUHUS. OKOJIOTMYECKHE MUPAMUJbL: TPOAYKUUHU, YHUCICHHOCTH,
onomaccel. CBOICTBA 3KOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJIALHMS,
pasButue. Cykueccus.

[IprponHble dKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMA
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jleca.

AHTPONIOT€HHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI.
Ypboskocuctembl.  buosornyeckoe W XO34MCTBEHHOE  3HAYCHHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak (akTop  YCTOMYHMBOCTH  DKOCHUCTEM.
CoxpaneHue OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3eMIie.

VYuyenune B. U. Bepnaackoro o Ouocdepe. I'panuibl, coctaB u
cTpykTypa 6uocdepsnl. XKuboe BemiectBo U ero GyHkuuu. OcoOeHHOCTH
ouocdepbl Kak riao0agbHON SKOCUCTEMBI. JIMHAMUYEeCKOe paBHOBECUE U
oOpatHas cBs3b B Ouocdepe.

KpyroBopotbl BemiecTB U OMOr€OXHMMHUYECKHE IUKIIbI AJIEMEHTOB
(yraepona, azora). 30HaIBHOCTL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Ouochepe 3emiid. AHTPOMOTCHHBIE U3MEHEHUS B
ouocdepe. ['modanbHbBIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MNpUpPOAbl U 4enmoBedecTBa. CoxpaHeHHe
Ouopa3zHooOpa3usi Kak OCHOBa YycTroWuuBocTH Ouochepbl. OcHoBa
palMOHAIBHOIO  YNPABICHUS  NPUPOAHBIMH  pecypcaMd M HX
UCIO0JIb30BaHue. JloCTHKEeHUs1 OMOJIOTUY U OXpaHa MPUPOBI.

JdeMoHcTpanuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Ta0mumer m cxembl: «lIumesBple nenm», «buoleHO3: cocTtaB H
cTtpykrypa»,  «llpuponnubie  cooOmectBa», «llemn  muTaHuUNY,
«JKkojoruyeckas nupamuna», «buochepa u uvemoBek», «IKocHcTeMa
MIUPOKOJIUCTBEHHOTO JIECay, «IKOCUCTEMA XBOMHOTO Jecay, «buoienos
BOA0EMa», «ArpoueHo3», «IIpuMepHbIe aHTPOMIOTeHHbIE BO3ACHCTBUS HA
npupoay», «BaxHelme HCTOYHUKY 3arps3HEHUsI BO3AyXa U TPYHTOBBIX
Boa», «llouBa — BaxHelmas coctaBisitouias ouochepo», «DaKTOpHI
nerpaganuu I1I0YBY, «ITapHHUKOBBIN s dexT», «PakTopsl
PaAMOAaKTUBHOTO  3arps3HeHusi Ouocdepr», «OOmAas CcTpyKTypa
ouocheprl», «Pacnpoctpanenue xxu3Hu B 6nochepe», «O30HOBBIN dKpaH



ouochepr», «KpyroBopor yriepoma B 6mocdepe», «KpyroBopor azora B
IIPUPOLIEN.

ObopynoBaHue: MOJeNb-aNUIMKAIUSI « TUMUYHBIE OHOILEHO3BIY,
repOapuii  «PacTuTenbHble COOOIECTBa», KoJuekunu «buonenosy,
«Bpenurenu BaXHEMIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYp», FepOapun u
KOJUIEKIIMM PACTEHUM M JKMBOTHBIX, NPUHAJICKAIIME K pPa3HbIM
JKOJIOTUYECKAM TpynnaM OJHOro Bupaa, KpacHas kaura Pocculickon
®denepanyn, N300paKEHU OXPAHSIEMbBIX BUJOB PACTCHUN M KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacuo @®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHHS K
pe3yabTaTaM OCBOEHHUS OOY4YaloLIMMHCS HpPOTrpaMM CpEAHEro OOIIero
o0pa30BaHMs: TNYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JHMYHOCTHBIX pE€3yJbTaTOB OCBOCHHS IpEeAMETa
«buonorus»  BbIIENEHBI  CHEAYIOIIME COCTaBIIOIIME: OCO3HAHUE
00yYaIOIMMUCA POCCUMCKON TPaXKTaHCKOW WIEHTUYHOCTA — TOTOBHOCTH
K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOONPEJEICHUIO, HaJu4ue
MOTHUBAaIlMM K OOYYEHHIO OHOJIOTHH, IIeJICHAPABICHHOE pPa3BUTHE
BHYTPEHHHUX YOE€KIEHUMN JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH H
MCTOPUYECKUX TPAAUIMI Pa3BUTHS OMOJIOTUYECKOrO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh  OOYy4YaroIIUXCSl  PYKOBOJCTBOBAThCA B CBOEH
JEATEIbHOCTH II€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU
cucTeMe OHMOJOTMYECKOrO0 O0Opa3OBaHMs, HAIUYUE HKOJIOTHMYECKOrO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LENH M CTPOUTH >KU3HEHHBIE
TJIaHbL.

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHS mnpeaMera «buonorus»
JOCTUTalOTCsl B €IMHCTBE YYEOHOW M BOCHUTATEIBHOW JEATEIBLHOCTH B
COOTBETCTBUM C TPATUIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMU U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlecTBe TMpaBUJaMM W HOPMAaMH TIOBEJIEHHUA U CIOCOOCTBYIOT
MpoIIECCaM CAMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSA, PA3BUTHSI
BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTU3MA, YBAXKEHHS K 3aKOHY H
MPaBOMNOPSAIKY, YEIOBEKY Tpyda M CTapUIeMy IMOKOJEHHUIO, B3aMMHOIO
YBaXEHUsA, OEpeKHOr0 OTHOIICHHS K KYyJbTYPHOMY HacClIeAuI0 U
TpaAuLMsAM MHOTOHAIIMOHANIBHOTO Hapoaa Poccuiickon ®Penepauun,
MIPUPOJIE U OKPYIKAIOILIEH Cpeae.

JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOEHHS  y4yeOHOTO  MpeaMeTa
«buonorus»  AOMKHBI ~ OTpakaTb T'OTOBHOCTh U CIOCOOHOCTH
oOy4Jaronmxcsi pyKOBOJCTBOBAaTbCA CPOPMHUPOBAHHON  BHYTpPEHHEH
MO3ULIUEN JINYHOCTH, CUCTEMOUW LIEHHOCTHBIX OPHUEHTAIIUM, MO3UTUBHBIX
BHYTPEHHUX YOEKJIEHUM, COOTBETCTBYIOIIMNX TPAAUIIMOHHBIM LIEHHOCTSIM
poccuiickoro oOLIeCTBa, pPACIIMPEHUE >KU3HEHHOT'O OMNbITa W OIbITa
NEeSTEIPHOCTY B TPOLIECCE peali3allid  OCHOBHBIX  HaIpaBJICHUM
BOCIIUTATEIBHOU JEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYaIOIIEerocs Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IECTBA;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX TMpaB M 0OS3aHHOCTEM,
yBa)K€HUE 3aKOHA U MPaBONOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JAECATEIIBHOCTA IIPU
CO3JJaHUU Y4YEOHBIX MPOEKTOB, PEUICHUU YUEOHBIX U IMO3HABATENIbHBIX
3a/1a4, BBIMOJHEHUU OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEAENIATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;



YMEHHE YYHUTHIBaTh B CBOMUX JICUCTBUAX HEOOXOAMMOCTH
KOHCTPYKTUBHOTO B3aWMOJEWUCTBUS JIOJACH C pa3HbIMH YOEKICHHUIMH,
KYJbTYPHBIMU LIEHHOCTSMU U COIIUATBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYOHHMYECTBY B IIPOLECCE COBMECTHOIO
BBITIOJTHEHHsI Y4E€OHBIX, MMO3HABATEIbHBIX WM HCCIIEIOBATEIbCKUX 3a/ad,
YBOXUTEIHLHOTO OTHOIICHHS K MHEHHUIO ONIMOHEHTOB MPH OOCYKICHUH
CHOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJEPKAHMS;

TOTOBHOCTBH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUHCKONW TPaXTAHCKON WICHTHYHOCTH,
MaTpUOTHU3MA, YBAXKEHUS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoM, ropaocty 3a CBOM Kpau, CBOXO PoauHy, CBOM S3BIK U
KYJbTYpPY, IPOILIOE M HACTOALLEE MHOTOHAIMOHAIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUIO U MaMsITHUKaM
NpUpPOAbl, JAOCTWXKeHuAM Poccun B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJl POCCHICKUX YYEHBIX B CTAHOBIICHUE
U pa3BUTUE OWOJOrMH, NMOHUMAHUS 3HAYEHUsT OHUOJOTUMU B IO3HAHHUH
3aKOHOB MPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOLIECTBA;

uaeiHas yOeKIEHHOCTb, TOTOBHOCTh K CIY)KCHHIO M 3allUTe
OteyecTBa, OTBETCTBEHHOCTH 32 €0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c()OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS, 3TUYECKOIO
MOBEJCHUS;

CHOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHbBIC
pelieHusl, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POAMTEIISAM, CO3JaHHUIO0 CEMbU
HAa OCHOBE OCO3HAHHOTO TMPHUHATHS LEHHOCTEH CEMEWHOM XKWU3HU B
COOTBETCTBHUHM C TPAAULUSAMU Hapo10B Poccuuy;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas 3CTETHKY OBbITa,
HAay4YHOI'O0 M TE€XHUYECKOr0 TBOPYECTBA, CHOPTA, TPYAd, OOIIECTBEHHBIX
OTHOIIICHU;

MOHUMAHUE SMOIMOHAIBHOTO BO3ACHCTBUSL KUBOW MPUPOIBI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAX HCKYCCTBa,
CTpPEMJICHHE MPOSIBIATH KaUYe€CTBAa TBOPUECKOM TMYHOCTH;

5) ¢usnuyeckoro BoOCHMTAHUA, (POPMHPOBAHUS KYJIbTYPHI
3/0POBbS U IMOIHOHAJIBLHOTO 0JIATONOJTYYMS

MOHUMAHKE U peau3alys 3J0pOBOro u 0€30MacHOTo 00pa3a >KU3HU
(3m0poBO€ TIMTaHHME, COOJIFOJACHUE TUTMEHUYECKUX TMPaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXKUM 3aHATUNA U OTIbIXA, PEryJsipHas puznyeckas
AKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOILIEHUS
K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMaHUE IEHHOCTU MPAaBWI UHANBUIYATBHOTO U KOJIJIEKTUBHOIO
0€30macHOro MOBEACHUS B CUTYaLIUSIX, YTPOKAIOUIUX 30POBbIO U KU3HU
JOJIEH;



OCO3HaHWE TIOCIEJACTBUI W HENPHUITHS BPEIHBIX TPUBBIUCK
(ynotpeOneHus aaKoroisi, HAPKOTUKOB, KypEHHUs );

6) Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpPyAY, OCO3HaHHME IIEHHOCTH MacTepCTBa,

TPYIOJIIO0HE;
TOTOBHOCTh K AKTHUBHOU [OE€ATEIHbHOCTH TEXHOJIOTUYECKOU WU
CONMAILHOM HaIPABJICHHOCTH, CIIOCOOHOCTBH VHHUIMAPOBAT,

IJIAHUPOBATH U CAMOCTOSITENIBHO BBIIOJIHSTH TAKYIO ACSITEIbHOCTD;

WHTEpEC K pa3nuHbIM chepaM mpodecCHOHATBHONU NEITeIbHOCTH,
YMEHUE COBEpLIaTh OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO HA
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA :

AKOJOTUYECKU LIeNecoo0pa3HOe OTHOLIEHUWE K TMPUPOJAE Kak
HWCTOYHMKY KU3HHU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHHE YPOBHS 3KOJIOTMYECKOW KYJIbTYpbhl: IPHOOpETEHHE
OMbITa MJIAHUPOBAHMS OCTYIIKOB U OLEHKHU UX BO3MOXHBIX MOCIIEICTBHIA
JUISL OKPY’KAIOIIEW CPEJIbl;

OCO3HAaHHUE TIJI00ATBHOIO XapakTepa HKOJIOTHYECKUX MpoOJeM H
IyTEN UX PEIICHUS;

CHOCOOHOCTh ~ MCIIOJIB30BaTh IMPUOOpETaeMble TMpU  HU3YyYEHUU
OMOJIOTUM 3HAHUS W YMEHUS MpPU PEIICHHH NpPOOJIEM, CBSI3aHHBIX C
pallMOHAJIBHBIM ~ MIPUPOJIOIIOIB30BaHUEM (coOmroieHre  MpaBUII
MOBEJEHUSI B IPUPOJIC, HANPaBJICHHBIX HAa COXpPAaHEHUWE PABHOBECUS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChephI);

AKTUBHOE HENPUATHE NEHUCTBUM, MPUHOCAIIMX BpEI OKPYKaIOLIEH
NPUPOJHONM  cpelie, YMEHUE MPOTHO3UPOBAThH  HEOJArONPHUATHHIC
DKOJIOTUYECKHUE  IOCHEACTBUA  NPEANPUHUMAEMBIX  JCUCTBHM U
MpeA0TBpallaTh UX;

HaJU4KMe Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTHYECKOM
KyJbTYpbl, OMbITA JIE€ATEIBHOCTH SKOJOTMYECKONM HAMPaBIEHHOCTH,
YMEHHS pyKOBOJICTBOBATHCSI UMHU B MTO3HABATEILHON, KOMMYHUKATUBHOM
U COLMAJIbHOM NPAKTUKE, TOTOBHOCTUM K YYaCTUIO B MPAKTHYECKOM
NEeSATEIbHOCTH SKOJOTMYECKON HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHSI HAyKH U OOILECTBEHHOW MPaKTUKH,
OCHOBAaHHOTO Ha JAHAJIOre KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJITYPHOM MHUPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YHUTATEIbCKOM KYJIBTYpPhl Kak
CpelcTBa B3aUMOJECHCTBUS MEXKY JTIOJIbMU U MMO3HAHUSI MUPA;

MOHUMAaHHE CIIeU(PUKN OMOJIOTHU KaK HaAyKH, OCO3HAHUS €€ POJIU B
(GOpMHpPOBAaHMK  PAMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/IaHUU
LEJIOCTHOTO MPEJCTaBICHUS 00 OKpY)KalolUleM MHpPE KaK O €JIMHCTBE
OpUpOAbI, YeNOoBE€Ka W  OOWIeCTBA, B  IO3HAHUU  MPUPOJIHBIX
3aKOHOMEPHOCTEH W pEHIeHUH NpoOJieM COXpaHEHUs MPUPOJHOTO
paBHOBeCHS,

yOeXKIEHHOCTh B 3HAYMMOCTM OHWOJIOTMM JUIsl COBPEMEHHOM
IUBUJIM3ALMKA: OOECIIEUeHUsT HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI,
CO3JJaHUE TEPCIEKTUBHBIX OWOTEXHOJOTUM, CHOCOOHBIX  pemiaTh



pecypcHbIe TPOOJIeMbl Pa3BUTHS YEIOBEYECTBA, TOMCKA MyTEH BbIXO/A U3
IJI00ANBHBIX 3KOJOTMYECKUX MpoOJIeM M oOecledeHHsl Iepexona K
YCTOWYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOTHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB >KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTHUYECKUX 3HAHUN B IEIISAX
MOBBILICHUS O0IIEH KYIbTYphl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOM TI'paMOTHOCTH OOYyYarouIuxcs,
dopMupyemoii pu U3y4eHUH OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB T[O3HAHUS, HCIOIb3yEMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HMCIIOJIb30BATh MOMy4yaeMble 3HAHUS
UIA  aHaimM3a W OOBSICHEHMS SBICHUM OKpYXaloUlero Mupa u
OPOUCXOASIUX B HEM U3MEHEHUH, yMEHHEe JieJaTbh OOOCHOBaHHBIC
3aKJIIOUEHUs] Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIUXCS TaHHBIX C
EJTBIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh ~ CaMOCTOSATENIBHO  MCIOJIb30BaTh  OHOJOTHYECKUE
3HAHUSA I PEIIeHUs TPOOJIeM B PEabHBIX )KMU3HEHHBIX CUTYAIINAX;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEeATENbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh IPOEKTHYI0 M  HCCIEJOBATEIbCKYIO JACSITEIbHOCTD
WHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa3oBaHWI0, K aKTHBHOMY IIOJIyY€HHIO HOBBIX 3HAHUN IO
OHMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble pe3yJbTaThbl OCBOCHHSI Yy4e€OHOro MpeaMeTa
«buonorusy BKIIOYAIOT: 3HAUMMbIE JIs1 (POPMHUPOBAHUS MUPOBO33PEHUS
oOy4JaronMxcsi MEXIMCUUILTMHAPHBIE (MEXIpPEIMETHBIE) OOIIeHAYYHbIE
MOHATHUS, OTPAXKAIIIME LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa H
cnenupUKy METOAOB MO3HAHMS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, BHEPrus, SBJIEHUE, NPOLECC, CHUCTEMa, HAay4HbIA (HaKT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEOBAaHUE,
HaONIoICHUE, HM3MEpPEHUE, SKCIEPUMEHT W JPYTUX), YHUBEpCAJIbHBIC
yueOHbIe NEeNCTBUA (mo3HaBaTeNbHBIE, KOMMYHHUKATHBHBIEC,
peryJisTUBHbBIE), obecneunBarome (HopMUpoBaHHE (YHKIUOHAIBHON
IPaMOTHOCTH M COLIMAIBHOM KOMITETEHIIMU O0YyYaroluXcsl, ClIOCOOHOCTh
oOydJaronMxcsi  MCHOJb30BaTh  OCBOEHHBIE  MEXAUCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHMUS U YHUBEpCAIbHbIC ydeOHbIE NEHUCTBHS B
II03HABATEIbHON U COLIMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHUS IMPOTPaMMBI CPEIHETO
00111er0 00pa3oBaHus JOJKHBI OTPaKaTh:

OBiaseHue YHUBEPCAJIbHBIMH Y4YeOHBIMH MO3HABATEIbHBIMHU
AeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHe AeliCTBHA:

CaMOCTOSATENbHO (HOPMYJIUPOBATh U AKTyaJIM3UPOBaTh MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPHU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOTO
MbIlIJIEHUsT  (aHanM3a,  CHUHTE3a,  CpaBHEHWS,  KjaccU(UKaIlUH,
0000111eHNs ), paCKPbIBATH CMBIC]T OMOJIOTUUECKUX TTOHATUHN (BBIIEISATD UX
XapaKTepHbIE TPU3HAKH, YCTAHABIUBATDH CBSI3U C APYTUMU NOHITHUSIMHU);



OTIpENEeNATh MEN ACITEIBHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUU
WX  JOCTHXKEHHUS, COOTHOCHUTh  PE3yNbTaThl  JEATEIBHOCTH  C
MMOCTABJICHHBIMHU IICTISIMU;

HCIIOJIH30BaTh OMOJIOTHUECKHE TIOHATHS JJIsi OOBSICHEHUS (DaKTOB H
SABJICHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTHUECKHUE PACCYXKICHUS (MHIyKTUBHBIC, NEAYKTHBHBIC,
M0 AaHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUYUS B
paccMaTpUBAEMBIX SBICHUSIX, (HOPMYIUPOBATH BHIBOBI U 3AKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICNbHBIC CPEACTBA MJIs TPEACTABICHUS
CYIIECTBCHHBIX CBSI3¢ M OTHOIICHUH B HW3YYaeMBIX OHOJIOTHYECKHUX
00BEKTaxX, a TaKXkKe MPOTUBOPECUHH PA3HOTO pOJAA, BBIABICHHBIX B
pPa3TUYHBIX HHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHUsT MpPoOJIeMBbI C Y4E€TOM aHajIH3a
MMEIOIIHNXCS MaTePUATBHBIX M HEMAaTePHAITLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATECIBHOCTH, OIICHMBATH COOTBETCTBHC
PE3YNbTATOB MEJISM, OIICHUBATH PUCKHU MTOCIICICTBHMA EATCILHOCTH;

KOOPJIMHUPOBATh W BBHINIOJHATH PadOTy B YCIOBHSX PEaTbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI,;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TP PEIICHUH KU3HCHHBIX
npoOsem.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHA:

BIIQJICTh HABBIKAMHM y4eOHO-HCCIICIOBATEIIBCKON W MPOCKTHOM
NEATEeIbHOCTH, HaBbIKAMHU pa3pelieHus TpoOJieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSATEILHOMY IIOMCKY METOJOB  PEIICHUS
MPaKTUYECKUX 3a]1a4, MPUMEHCHHIO Pa3IMYHBIX METOIOB ITO3HAHMS;

WCITOJIB30BaTh PA3IMYHBIC BUABI JEATCILHOCTH TIO TOJYyYEHHUIO
HOBOTO 3HaHUS, €r0 MHTEPIPETAIINHU, MPEOOPA30BAHUIO U TIPUMECHCHHIO B
y4eOHBIX CHUTyalllsIX, B TOM WYHCIIE TPU CO3JaHUM YYCOHBIX U
COIMATBHBIX MPOEKTOB;

dbopMHupOBaTH HAYYHBIA THUI MBINUICHHUS, BIAACTh HAYYHOU
TEPMHUHOJIOTHEH, KITFOUCBBIMH ITOHATUSIMH W METOJIaMU;

CTaBUTh U  (GOpMYyJIHUpOBaTH  COOCTBEHHbIC  3aJayd B
00pa3oBaTeNbHON NEITETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

BBISBIIATh TIPUYUHHO-CIICJICTBCHHBIE CBSI3W WM aKTyaJIM3UPOBATH
3a/1ayy, BBIJBHUTATh THIOTE3y €€ pEIICHHS, HaXOAWTh ApTyMEHTBI IS
JI0KA3aTelIbCTBA CBOMX YTBEPXKIACHHH, 3a7aBaTh IMapaMeTPphl U KPUTEPHUH
pEIICHMUS;

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJIC PEIICHHS 3aa4ul Pe3yJIbTaThl,
KPUTHYCCKU OIICHUBATh WX JOCTOBEPHOCTDH, MMPOTHO3UPOBATH U3MCHCHHE
B HOBBIX YCIIOBHSX;

7aBaTh OIEHKY HOBBIM CHTYyaIllMsM, OIICHUBATh MPUOOPETEHHBIN
OTIBIT;

OCYIIECTBIISITh II€JICHATIPABICHHBI TIOUCK TMEpPeHOca CPEACTB U
CIoCcO0OB IEUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

YMETh TIEPECHOCHTHh 3HAHWS B IO3HABATCIBHYIO M IMPAKTUYECKYIO
0071aCTH KU3HEACATCILHOCTH,

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIIBUTaTh HOBBIC HJICH, TpEIJiaraTh OPUTHHAIBHBIC ITOIXOIbI H
pEIICHUS, CTaBUTh MTPOOJIEMBI M 33/1a4H, JIOMYCKAIOIINE aIbTePHATHBHBIC
percHus.

3) paboTa ¢ uHpopmManmeii:



OpPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHHMKAX MH(OpMAIHH (TEKCTE
yueOHOro mocoOus, HAayYHO-TIOMYJSPHOU JHUTEepaType, OMOIOrMUeCKUX
CIOBApAX H CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B
WuTepHere), aHann3upoBaTh WH(GOPMALIMIO PAa3IUYHBIX BUIOB U (HOpM
MPEACTABICHUS, KPUTUYECKM OLEHUBAaTh €€  JIOCTOBEPHOCTh H
HEMPOTHUBOPEYNBOCTH;

(GopMyTUpOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBIE METOIBI MpHU
MOMCKE M OoTOOpe Ouojorndeckod uHOOpMaLKMKU, HEOOXOAUMOUN mJis
BBIIIOJIHEHHSI YUEOHBIX 33/1a4;

npuoOpeTaTh OMBIT UCITOJIb30BaHUS UH(POPMaLIMOHHO-
KOMMYHUKATUBHBIX ~ TEXHOJOTHWH,  COBEPIIEHCTBOBATH  KYJIBTYpPY
AKTUBHOTO MCIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpPATh ONTHUMAIbHYIO (DOpMY IpencTaBICHUS
ouosiornyeckor nHpopManuu (CXxembl, rpaduku, aUarpaMmbl, TaOJIUIIbI,
PUCYHKH U APYTOE);

MCIIOJIb30BaTh HAY4YHBIM S3bIK B KAUECTBE CPENICTBA MpHU paldoTE C
Onosornyeckor MHpopmManuen: NPUMEHATh XUMAYECKHE, PU3NYECKHUE U
MaTeMaTU4eCcKHe 3HakKh U CHUMBOJBL, (opMmynbsl, abOpeBHaTypYy,
HOMEHKJIaTypy,  HKCIOJb30BaTb U  MPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH;

BJIQJIETh HABbIKAMHU PACHNO3HABAHMS M 3allMThl MH(pOpMAaIUH,
MH(POPMAITMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBaanenue YHHBEPCAJTbHBIMHU KOMMYHUKATHUBHBIMH
NEeHCTBUSIMM:

1) oO1menne:

OCYUIECTBJISATh KOMMYHHUKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO
y4acTBOBaTh B JMAJIOre WM JTUCKYCCHHU MO CYIIECTBY OOCYXKIaeMOM
TeMbl  (YMEHHE  3aJaBaTh  BONPOCHI,  BBICKA3bIBATH  CYXKICHUS
OTHOCUTEJILHO  BBINIOJIHEHHUS  Mpe[jaraeMod  3ajJadyd, Y4HUTbIBATh
MHTEPECHI U COTTTACOBAHHOCTH MO3UIMHI APYTUX YYACTHUKOB JIMAJIOra UM
JTUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHbIE CpEACTBA OOUIEHUS, MOHUMATH
3HAYEHHE  COLMAJbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHHMS
KOH(DJIUKTHBIX CHUTYyallUid, yMETb CMSr4aTh KOH(MIUKTBL M BECTH
MIEPErOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOCHCTBUS,
MOHUMAaTh HaMEpPEHUs JAPYruX JIOJeH, NPOSABIATh YBAKUTEIBHOE
OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU (opme (opMyIupoBaTh
CBOM BO3paKEHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3pEHUSl C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:

NOHUMaTh W  HCNOJb30BaTh MPEUMYIIECTBA KOMAaHIHOH U
UHAUBUIYAIbHOM pabOThl MpU PEIICHHH OHOJOTMYECKOM MpoOIIEeMBl,
00OCHOBBIBaTh ~ HEOOXOJUMOCTh TNPUMEHEHUS] TPYNIOBBIX  (GopM
B3aMMOJICHCTBHS MPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JIEUCTBHUM C y4ETOM
00ILIIMX UHTEPECOB U BO3MOKHOCTEN KaXKJI0TO WIEHA KOJUUICKTUBA;

OPUHUMATh LEIM COBMECTHOM NESITEeIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTH)KEHHUIO: COCTaBJATh IUIaH



JNEUCTBUM, pacOpeAcysTb POJM C YYETOM MHEHUW YYACTHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYacTHHUKA
KOMaH/Ibl B OOIIHIA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeJiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C IO3ULIMN HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh  IO3UTHBHOE  CTPAaTETMYECKOE IOBEACHUE B
Pa3IMYHBIX CHUTYaIUsX, MPOSBISATH TBOPUYECTBO M BOOOpakeHHE, OBbITH
WHULAATUBHBIM.

OBJajieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSIMMU:

1) camoopranuszanus:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBJICHHS MPOOJIEeM U
UX PELIEHUS B KU3HEHHBIX U YUYEOHBIX CUTYaLUsX;

BHIOMPATh Ha OCHOBE OHMOJIOTMUECKMX 3HAHWI LENEeBbIE H
CMBICJIOBBIE YCTAHOBKU B CBOMX JACHCTBHUSAX U MOCTYNKAX MO OTHOLIEHUIO
K JKUBOU MPUPOJE, CBOEMY 3JI0POBbIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSATENIbHO OCYIIECTBJISITh IO3HABATEIBHYIO JE€ATEIbHOCTD,
BBISIBJIATH IIPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4U B
00pa30BaTENbHOMN IE€ATEIbHOCTU U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSTENIbHO COCTABJISITh IUJIAH PELICHUs MPoOJIeMbl ¢ YUETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUN;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paclMpATh PpaMKUM Y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JenaTb OCO3HAHHBIM  BBIOOpP, ApPryMEHTHpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh  (POPMHUPOBAHUIO W TPOSIBJICHUIO  IIMPOKOU
SPYAULMU B pa3HbIX OOJACTAX 3HAHUN, MOCTOSHHO IMOBBINIATH CBOU
00pa3oBaTeNbHbII U KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

7aBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBHI B
NEeSATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIETSM;

BJIQJICTh HaBbIKAMU IO3HABATEJIbHOM pEeQIIEKCUU KaK OCO3HAHMS
COBEPILIAEMBIX JICUCTBUI M MBICTUTENBHBIX POLIECCOB, X PE3YJIHTATOB U
OCHOBAaHMM, MCMOJIb30BATh MPUEMBI PEPIIEKCUU ISl OLIEHKU CUTYaIHH,
BbIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO
UX CHW)KEHHUIO;

OpUHUMATh MOTHUBBI W apTyMEHThl JPYrMX TIpU  aHaJU3e
PE3yNbTATOB JIEATEIbHOCTH;

3) npuHsATHE ce0S M APYTrUX:

OPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTbl JPYTHMX TpH  aHajIu3e
pE3yNbTATOB JIEATEIbHOCTH;

OpU3HABATH CBOE MPABO U MPABO APYIHX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh NOHMMAaThb MHP C TO3UIUU JPYroro
YeJI0BeKa.

HPEAMETHBIE PE3YJIBTATBI



[IpeameTHbie pe3ynbTaThl 0OcBoeHUs mporpamMmmbl COO mo Guonoruu
Ha 0a30BOM YPOBHE BKJIIOYAIOT CHelU(pUUYECKUE 1 y4eOHOro mpeaMeTa
«buonorus» HayyHble 3HAHUS, YMEHHUA M CIHOCOOBI JIEUCTBUH IO
OCBOCHMIO, HWHTEPHpPETallUd M MPeoOpa3oBaHUI0 3HAHUM, BHUJIBI
NEATEIIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHWA M MPUMEHEHUIO 3HAHUN B
pPa3IMYHBIX YYEOHBIX CHUTYyallUsIX, a TaKKe B peajbHBIX >XU3HEHHBIX
CUTyallMsiX, CBSI3aHHBIX ¢ Owuojoruedd. B mporpamme mnpeaMeTHbIe
pe3yNbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbie  pe3ynbTaThl  OCBOEHHUS  y4eOHOTro  MpeaMmeTa
«buonorus» ¢ 10 Knacce NOMKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CHUCTEME
HAyYHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOTO MHUPOBO33PEHUS, O
BKJIaJIe POCCHUUCKMX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouonorud, ¢GyHKIUOHATBLHOM T'PAMOTHOCTH 4YEJOBEKa I pPEIICHUS
KU3HEHHBIX 3a]1ay;

YMEHHUE PACKPBIBATh COJIEp)KaHUE OMOJOTUYECKUX TEPMHUHOB H
MOHATUI: KU3Hb, KJIETKA, OPraHU3M, MeTa0oyiu3M (OOMEH BEIIEeCTB U
IpeBpallleHUe dSHEPruM), TOMeocTa3 (caMoperyssius), ypOoBHEBasd
OpraHu3alusl KUBBIX CHCTEM, CaMOBOCHPOU3BEACHHUE (PETPOMYKIIHS),
HACJIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U PA3BUTHUE;

yMEHUE  H3jJaratb  OWOJIOTMYECKHEe  Teopuu  (KJIETOYHAas,
XpPOMOCOMHAs, MYTAllMOHHAsl, LEHTpaldbHasg J0TMa MOJIEKYJAPHOU
ouonoruu), 3akonel (I'. Mennens, T. Moprana, H. 1. Basuiosa) u
yuyeHus: (0 IEHTpaX MHOTo0Opa3usi U TPOUCXOXKIEHUS KYJIbTYpPHBIX
pactrennii H. 1. BaBunosa), onpenensiTe rpaHulibl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM,;

yMEHHUE BIAJETh METOJaMU HAay4YHOTO TIO3HAHUS B OHOJIOTHH:
HAOJIIOICHUE W OIMCaHUE >KUBBIX CHCTEM, IIPOILIECCOB U SIBJICHH,
opraHu3aiusi ¥  TPOBEJEHHWE  OMOJIOTMYECKOrO0  JKCIEPUMEHTAa,
BBIJIBUYKCHHE TUIIOTE3HI, BBISIBIICHUE 3aBUCHUMOCTH MEKITY
UCCJICNYEMbIMU BEIUYMHAMHU, OOBSCHEHHUE TOJYYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATUM, TEOPHUI U 3aKOHOB, YMEHUE JENaTh
BBIBO/Ibl HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIE NPU3HAKA BHPYCOB, KIIETOK
OPOKapUOT U  DYKApUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB M MPEBPAIICHUS
DPHEPTUU B KJIETKe, (POTOCHMHTE3a, TUIACTUYECKOTO W DHEPreTHUYECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, Me03a, OTUTOI0TBOPEHUS, Pa3MHOKEHHUSI,
WHJIUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YyMEHUE TPUMEHATHh TIOJYYCHHbIC 3HAHUS [JI1 OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB W SIBICHUU, JJISI TPUHSATUS MPAKTHUECKUX
pEIIeHNI B MOBCEIHEBHOM JKU3HU C IIEJbI0 o0ecreueHus: 0€301MacHOCTH
CBOETO 37I0POBbS U 3J0POBBS OKPYKAIOUIUX JIIOJIEH, COOIOICHHSI HOPM
rPaMOTHOTO MOBEJICHUS B OKPYXKAIOIIEW NPUPOAHON Cpele, TOHUMaHUE
HEO0OXOAMMOCTH MCTIOJIL30BaHUS TOCTIKCHHUM COBPEMEHHOM OMOJIOTHUN U
OMOTEXHOJIOTHIA JIJISl PAIIMOHATLHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh 3JE€MEHTAPHbIE TEHETUYECKHE 3aJa4l Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIETUICHHOE HACJIEIOBAaHUE, COCTABIISITH



CXeMbl ~ MOHOTHMOPUIHOTO  CKpeIIMBaHWUA  JJIA  TpPEICKa3aHus
HACJIEIOBaHUs MPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOJHATH Ja00OpaTOpHbIE U MpaKTUYeCKHue paldoThl,
coOnrofaTh mpaBwia MNpu padoTe ¢ y4eOHBIM H  J1aOOpaTOPHBIM
000py10BaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATH MHPOPMAIIHIO
OHMOJIOTHYECKOT0 CO/IepP KaHus, BKIIFOYAIOITYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeiCcTBa MaccoBOM HH(pOpMAIUH, HAYYHO-
NOMyJISIPHbIE ~ MaTepuajbl), ATHUYECKHE  aCleKThl  COBPEMEHHBIX
HCCJICIOBAHMI B OMOJIOTHH, MEIUIIUHE, OMOTEXHOJIOTHH;

yMEHHE Cco37aBaTh COOCTBEHHbIE MUCHMEHHBIE U  YCTHBIC
cooOrmieHus, 0000mas OHOJOTHYECKYI0 WH(MOPMAIUI0O W3 HECKOJIBKHX
HMCTOYHUKOB, TPAMOTHO KCITIOJIb30BAaTh MOHSITHIHBIN anmapar OHOJIOTHH.

[IpenmeTHpie  pe3ynpTaThl  OCBOGHHS  Y4EOHOTO  IpeaMeTa
«buonorus» ¢ 11 knacce NOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTUU B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O
BKJIAJIE POCCHUUCKUX U 3apyOEKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
ononoruu, (GYHKIMOHATHFHOW TPAMOTHOCTH YENOBEKa [JIsl PEIICHUs
KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJAEpKAHHE OMOJOTHYECKHMX TEPMHHOB U
MOHITHIA: BUJA, TMOMYJSAIUsA, TC€HOMOHM, SBOJIONMS, ABIKYIIAE CHIIBI
(dbakTophr) ABOJIIOLINH, MPUCIIOCOOJICHHOCTD OpraHu3MOB,
BHUJ1000pa30BaHUE, 3KOJOTHYECKHE (HPaKTOPBI, SKOCHCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEAYLEHThI, IENH MHUTaHWs, DKOJIOTWYECKas MUpaMHUJa,
ouoreorieHos, ouochepa;

YMEHHE W3Jlarath OMOJOTHYECKHE TEOpUHU (DPBOIIOIMOHHAS TEOPHS
Y. JlapBuHa, CHHTETHYECKas TEOpUS OBOJIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, uepenoBanus
TJIABHBIX HarpasiieHni u myter somonuu A. H. Ceepuosa, yueHus o
ouocdepe B. . Bepuanckoro), onpeaensars rpaHuLbl UX TPUMEHUMOCTH
K J)KUBBIM CHCTEMaM;

YMEHHE BIAJeTh METOJaMH HAyYHOTO TO3HAHWS B OWOJOTHU:
HAONIIOJICHUE W ONHUCAHHWE >KUBBIX CHCTEM, TIPOIIECCOB M SBICHUI,
OpraHm3anysi W  TPOBEJCHHUE  OWOJIOTUYECKOTO  JKCIIEPUMEHTA,
BBIIBIOKCHHC TUTIOTE3BI, BBISIBJICHUE 3aBHCHMOCTH MEXITY
MCCIIClyeMbIMU BEIMYMHAMH, OOBSICHEHHE IOJyYeHHBIX PE3yJIbTaTOB,
MCTIOJIb30BAaHHBIX HAYYHBIX TIOHATUN, TEOPUN M 3aKOHOB, YMEHHUE JIENaTh
BBIBOJIbI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE  BBIACHATH  CYIIECTBEHHBIE  TPHU3HAKKM  CTPOCHUS
Ononornueckux  OOBEKTOB:  BHUIOB,  MOMYJSIUH, TMPOAYIECHTOB,
KOHCYMEHTOB, PEIyIIEHTOB, OMOTeOIeHO30B U IKOCUCTEM, OCOOCHHOCTH
MPOIIECCOB: HACJEACTBEHHON WM3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHUs,  MPUCTOCOOJIECHHOCTH  OPTraHU3MOB,  JEUCTBUS
HKOJIOTHYECKUX (DAKTOPOB HA OPTaHW3MBI, MIEPEHOCA BEIIECTB M MOTOKA
SHEPTrUM B SKOCHUCTEMaX, aHTPOMOTEHHBIX W3MEHEHUH B JKOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTEOXUMHUYECKUX IIHKJIOB B
ouocdepe;

YMEHHE TPUMEHATh TIONy4YeHHBbIE 3HaHHUS s OOBSCHEHUS
OMOJIOTUYECKHUX TPOIIECCOB U SBJICHUM, ISl MPUHATUSA MNPAKTUUYECKUX



pEIIeHU B MOBCEIHEBHOM JKU3HM C IIENIbI0 0OecreueHus: 0e30MacHOCTH
CBOETO 3JI0OPOBBSI U 3[0OPOBBSI OKPY>KAIOLIUX JIIOAEH, COOMIOEHUS HOPM
IPaMOTHOTO TOBEJCHHS B OKpY’Kalollel MPUPOAHON cpene, MOHUMaHUE
HEOOXOMMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUN COBPEMEHHON OHOIOrHU
IS PaliMOHATBHOTO TPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh dJIeMEHTapHble OMOJOTHYECKUE 3a7aul, COCTABISATh
CXEMBI IIEpeHOca BEUIECTB U SHEPTUHU B IKOCUCTEMAX (1[€MU MUTAHUSA);

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE W TMPAKTUYECKUE padOThI,
coOmofaTh mpaBwia MNpu padoTe ¢ y4eOHBIM H  J1aOOpaTOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U UHTEPIIPETUPOBATH MHPOPMAIIHIO
OHMOJOTHYECKOT0 COJIepKaHusl, BKIIOYAIOIIYIO [ICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeicTBa MaccoBOi WHGpOpMalu, HAyIHO-
MOMYJISIPHbIE MaTepHalibl), pacCMaTpUBaTh TNIOOATbHBIE 3KOJIOTHYECKHE
npo0JIeMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CcO37aBaTh COOCTBEHHbIE MUCHMEHHBIE U  YCTHBIC
cooO1eHus, 00001Iass OHOJOTMYEeCKyl0 HH(GOPMALUI0 U3 HECKOIBKHUX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATUWHBINA ammapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HaumeHnoBanue Koau4vecTBo 4acoB
duekTpoHHbIe (LM (pPOBbLIE)
n/ pa3iejioB H TeM KoHTpoJibHbIC IpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
n nporpaMmMbl padoThI padoThI
bubnuorexa [IOK
1 b
HOMOTIDL K Hayka 2 0.5 https:/m.edsoo.ru/7f41c292
) JKuBble cuCcTeMBbI U BX 1 bubnuorexa [JOK
OpraHu3arus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U g 1 bubnuorexa [JOK
CTpOEHUE KIETKU https://m.edsoo.ru/7f41¢292
4 KuznenesaTeabHOCTh 6 bub6anoreka LIOK
KJIETKHU https://m.edsoo.ru/7f41c292
PaszmMHOXeHUE U
5 T — 5 ) but6mmoreka [IOK
AIBAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHoCTE U
bub6anoreka LIOK
6 M3MEHYHUBOCTH 8 1.5
https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexkuusi OpraHu3MoB. 3 bubnuotexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bub6mmorexa [IOK
8 Pe3epBHOE Bpems 1 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 1 4




YACOB I10 ITPOTPAMME




11 KJIACC

HauMeHOBaHUE KoandecTBo yacoB
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB U TeM KonTtpoJbHbie IpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMMbl padoThI padoThI
1 OBOJIIOIUOHHAS 9 1 bubmnoreka IIOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3aukHOBEHUE U Bu6 OK
2 pa3BUTHUE KU3HU HA 9 0.5 nosmorexa [
https://m.edsoo.ru/7f41cc74
3emie
Opranusmel 1
3 S 5 ! bubmnoreka IIOK
Py B https://m.edsoo.ru/7f41cc74
cpena
Coo0miecTBa u
bu6anoreka LIOK
4 DKOJIOTHYECKHE 9
https://m.edsoo.ru/7f41cc74
CHCTEMBI
b
5 PeszepBHoOe Bpemst 2 1 nommorexa OK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB IIO 34 1 2.5

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne Koau4vecTBo yacoB DJIeKTPOHHbIE
Hara uudposeie
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/ Bcero U3yYEeHUsS o0pa3oBaTe/ibHbIE
padoThbI padoThI
n pecypchl
bu6mmoreka [IOK
https://m.eds00.ru/863e612
1 buonorus B cucreme Hayk 1 2
https://m.eds00.ru/863e632
a
Merto1bl TO3HAHUSA
YKUBOU IIPUPOLBL.
[TpakTuueckas padora No
bu6mmoreka [IOK
1 «Mcnonb3oBaHue
2 1 0.5 https://m.edso0o.ru/863e612
Pa3IUYHBIX METO/IOB MPHU )
HU3y4ECHUU B
OMOJIOTMYECKUX
00BEKTOBY
bu6mmorekxa [IOK
buonornueckue cucTemsl,
3 1 https://m.edso0.ru/863e656
MPOLIECCHl U UX U3YyUEHUE 4
XUMUYECKUN COCTAB bu6mmorekxa [IOK
4 kietku. Boga u 1 https://m.edsoo.ru/863e674
MMHCPAIBHEIC COJIN €
5 benku. CoctaB u 1 bubmuorexa [JOK




CTPOCHHUC 0eIKOB

https://m.edsoo.ru/863e6b7
2

depMeHThl —
OHOJIOTrHYecKHe
KaTaJn3aTophl.
JlaboparopHuas pabota Ne bubmmoreka [JOK
6 1 «M3yuenue 0.5 https://m.edsoo.ru/863e6b7
KaTaJINTHIECKOM 2
aKTUBHOCTH (DEPMEHTOB
(Ha mpumepe aMusa3bl
WJIM KaTaasbl)»
bu6mmoreka [IOK
7 Yraesoasl. JInnuasl https://m.edsoo.ru/863e687
0
HyxknenHoBbIe KHCIOTHI. bubmorera [JOK
8 ATD https://m.edsoo0.ru/863e6d5
Y
Hcropus u meToabl bubnnoreka [JOK
9 W3YYEHUS KICTKH. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
10 Krerka kak nenoctHas
KHUBasi CCTeMa
Crpoenue
IyKapUOTHYECKON bubmmorexa LIOK
11 stern. JlaGopaTopras 0.5 https://m.edso0o.ru/863e6ff0

pabota Ne 2 «M3yuenue
CTPOEHHUSI KJIIETOK

https://m.edsoo.ru/863e716
C




pacTeHuii, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax u ux
OTIMCAHUE)»

OOMeH BEIIECTB UIIH

bu6mmoreka [IOK

12 https://m.eds00.ru/863e766
MeTaboJIn3M .
bubmuorexa [JOK
13 ®doTtocuHTe3. XEMOCHHTE3 https://m.edso0o.ru/863e7¢9
8
. bubmuorexa [JOK
14 OHepreTuieckuii 0OMeH https://m.edsoo.ru/863e7aae
Ku3HEHHBIN UK
KJIETKH. [{eTleHne KIeTKH.
Murto3. JlabopaTopHas
paborta Ne 3 bubnnoreka [JOK
15 «Habmonenne MuTo3a B 0.5 https://m.edso0o.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpEeIIKa JyKa Ha
TOTOBBIX
MHUKpOIIpenapaTax»
buocunTe3 Oenka. bubmunoreka [JOK
16 Peaknusa MatpuyHOro https://m.edso0.ru/863e796
CHHTE3a e
17 Tpanciauus — bubnuorexa [IOK




OnocuHres Oenka

https://m.eds00.ru/863e796
e

Hexnerounsie popmbl

bu6mmoreka [JOK

18 https://m.edsoo.ru/863e754
KU3HU — BUPYCHI 0
bubmuorexa [JOK
https://m.edso0o0.ru/863e81b
19 DopMBI pa3MHOKCHUS 6
OpraHiu3MoB https://m.edso0.ru/863e831
e
20 Meitos bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJOBBIX KJIETOK.
O110/10TBOpPEHHE.
bu6mmoreka [JOK
JlabopaTtopHas pabota Ne
21 0.5 https://m.edsoo.ru/863e81b
4 «3yuyeHue cTpoeHUs 6
MMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MUKpOTpernaparax»»
bu6mmorexa [IOK
NunuBunyansHOE
22 https://m.eds00.ru/863e843
pa3BUTHE OPraHU3MOB 6
I'eneTnka — Hayka o
23 HAaCJIEICTBEHHOCTH U bubmmorexa LIOK
8 hitps://m.eds0o.ru/863e86f2
N3MEHYUBOCTH
24 3aKOHOMEPHOCTH bubnnorexka [JOK




HACJICAOBAHUS https://m.edsoo.ru/863e887
[IPU3HAKOB. 8

Mounorubpumanoe

CKpEIIMBaHUE

Jurubpuanoe

CKpC€IIMBaHHUEC. 3aKoH

bubmuorexa [JOK

25 https://m.edsoo.ru/863e89a
HE3aBUCHUMOTI'O 4
HACJICIOBaHUS MPHU3HAKOB
CuerieHHOE
HacJIeIOBaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «3yuenue bubnuoreka [IOK
26 pe3yabTaTOB 0.5 https://m.edsoo.ru/863e8¢c6
MOHOTHOPUAHOTO U 0
TUTUOPUTHOTO
CKpEIIUBAaHUS Y
Ipo30¢uUIIbl HAa TOTOBBIX
MUKpOTIperiapaTax
I'enetunka momna.
Hactenopare bu6mmoreka [IOK
27 https://m.edsoo.ru/863e8¢6
MIPU3HAKOB, CIIETITICHHBIX 0
C TIOJIOM
M3MeHYHBOCTb.
73 Henacnencreennas 0.5 bu6mmoreka [JOK
U3MEHYUBOCTD. ) https://m.edsoo.ru/863e8efe

JlabopaTtopHas pa6ota Ne




6. U3yuenue
MOJIUGUKAITTOHHON
U3MEHYUBOCTH,
IIOCTPOEHHUE
BAPUALIMOHHOTI'O psija U
BAPUALIMOHHON KPUBON»

Hacnencrennas
HU3MCHYMBOCTD.
29 JlaboparopHas pabota Ne 0.5 bubmmoreka [JOK
7. «AHanu3 MmyTanui y ’ https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MHUKpOIIpernapaTax»
bu6mmoreka [IOK
30 I'enetuka yeaoBeka https://m.edsoo.ru/863e8d7
8
PesepBHBIii ypOK.
O06o06menue Mo TeMe
31 «HacneacTBeHHOCTD 1
M3MEHYUBOCTh
OpPraHU3MOB»
Cenexuus Kak HayKa 1 bubmmorexa LOK
32 https://m.edsoo.ru/863e921
rpoiiecc 4
MeToas!l U JOCTHKEHHUS bu6mmoreka [JOK
33 CEJIEKIIUU PACTEHHI 1 https://m.edsoo.ru/863e921
YKUBOTHBIX 4
34 buotexnonorusa kak bubnmuorexa [JOK




0Tpaciib IIPOU3BOACTBA

https://m.edsoo.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

ero Gopmsl

Ne Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudposeie
Tema ypoka KoutpoabHbie IIpakTuyeckue
n/ Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
n pecypchl
N bu6mmoreka [IOK
DBOIIONUS U METO/BI €€
1 https://m.edsoo.ru/863ea20
W3Y4YCHUS .
Ucropus pazButus bubnnoreka [JOK
2 npeACcTaBiIeHUN 00 1 https://m.eds00.ru/863e957
HBOJIOIIAN 0
bu6mmoreka [IOK
3 Muxkpo3Boronus 1 https://m.edsoo.ru/863e9c1
€
ITonyAnus kak
JJIEMEHTapHAas CIUHUTIA
BHUJIA K DBOJIIOIUH. bu6mmoreka [JOK
4 JlabopaTtopHas pabota Ne 1 0.5 https://m.edsoo.ru/863e99¢
1 «CpaBHeHHEe BH/IOB T10 6
Mopdonoruueckomy
KPUTEPUIO»
JIBMOKyIIME CUITBI bubmuoreka [IOK
5 (a;meMeHTapHbIe 1 https://m.edsoo.ru/863e9da
(hakTOpbI) SBOIOIHIH 4
6 EctectBennslit oT00p 1 : bubnuorexa [IOK

https://m.edsoo.ru/863e9ed




1S

Pe3y.]'II>TaTI)I OBOJIFOIIHUH:

MPUCTIOCOOTICHHOCTD
OpPraHHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubmmoreka [JOK
2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIECHHOCTH
opraHusma u €€
OTHOCHUTEJILHOTO
XapakTepa
Hamnpasnenus u nytu bubmorera [JOK
8 https://m.eds00.ru/863e9¢c1
MaKpO3BOITIOIIUU .
9 HeoGpatumocts
HBOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI € U3yUeHUs
I'unoTesnl bu6mmoreka [JOK
11 MIPOUCXOXKICHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emiie 6
PasButne xnu3HM Ha bu6mmoreka [JOK
12 3emJie 1o 3pam u https://m.edsoo.ru/863eabb
nepuogamM €
OCHOBHBIE ITaIbI bu6mmorekxa [IOK
13 SBOIIOIAH 0.5 https://m.edsoo.ru/863ea8b

pPacTUTEIHHOTO U

C




YKUBOTHOT'O MHUpa.
[IpakTrueckas padota No
1 «3yuenue
HCKOIIAEMBbIX OCTaTKOB
pacTeHUH U KUBOTHBIX B
KOJUIEKLIHASX »

COBpeMeHHaH CHUCTEMaA

bu6mmoreka [IOK

14 https://m.edsoo.ru/863ea48
OpraHUYE€CKOro MUpa .

15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOMIOreHE3) https://m.edsoo.ru/863eac2c
JIBrKy1IMEe CUJIbI bu6mmoreka [IOK

16 (dakTopsI) https://m.edsoo.ru/863ead4
aHTpPOIIOreHEe3a 4

17 OCHOBHBIE CTauU
SBOJIIOIUH YEJIOBEKA
YenoBeueckue pacel U

18 MPUPOIHBIE AN TAllAN bubmorera [JOK

PHPOA A . https://m.edsoo.ru/863eaea2
YyesroBeKa
PesepBHBIii ypOK.
O6001menue Mo Teme

19 «BO3HUKHOBEHUE U
pa3BUTHE )XKU3HU Ha
3emie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl oOuTanus u bubnnorexka [JOK




OKOJOTHYCCKHE (baKTop]':»I

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

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas pad6ota Ne
3. «Mopdonornueckue
0COOCHHOCTH pacTeHHI
U3 pa3HbIX MECT

bubmuorexa [JOK

22 0.5 https://m.eds00.ru/863eb10
o0UTAHUAY. .
JlaboparopHas pabota Ne -
4. «Bnusaue cBera Ha
POCT U pa3BUTHE
YepeHKOB KOJIeyca»
bu6mmoreka [IOK
23 buotnueckue GpakTops https://m.edso0.ru/863eb34
8
DKOJIOTUYECKUE
XapaKTePUCTHKU
TTOTTYJTSITTHAH.
24 [IpakTuueckas padbora Ne 0.5
2 «lloxcyéT mI0OTHOCTH
MOMYJISIINI pa3HBIX
BUJIOB PACTCHHID)
bu6mmorexa [IOK
Coob1ecTBa OpraHu3MOB
25 https://m.edsoo.ru/863eb46
— OHOIIEHO03 .
bu6mmorexa [IOK
DKOJIOTHUYECKUE CUCTEMBI
26 https://m.edsoo.ru/863eb46

(3KOCUCTEMBI)

a




27

OcHOBHbIE TIOKa3aTeNN
9KOCHUCTEMBI.
DKOJI0ru4ecKue
nupamuipl. CBolicTBa
skocucteM. Cykueccus

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

28

HpI/IpOI[HBIe 9KOCHUCTEMbBI

29

AHTpOHOFeHHHe
3KOCHCTCMbI

30

buocdepa — rnobanpHas
IKOCHUCTEMa 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5
€

31

3aKOHOMEPHOCTH
CYILECTBOBAHHUS
ouochepsl

bubmuorexa [JOK
https://m.edsoo0.ru/863ebd 1
6

32

YenoBeyecTBo B
ouocdepe 3emnn

33

CocymiecTBoBaHue
MIPUPOJIBI M YeIOBEYECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/863ebal
e

34

PesepBHbIii yPOK.
O000111eHNE TEMBI
«CoobmrecTBa u
9KOJIOTHYECKHE CUCTEMBDY

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
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