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PABOYAS ITPOTPAMMA 110 ITPEJMETY
«buonorus» (6a30Be1ii ypoenb) 10-11 kinacc B pamkax pernoHanbHOTO npoekTa «Touka pocray.

IHosicHuTeIbHAA 3anIMCKA

Pabouas nporpamma pazpaboraHa Ha OCHOBAaHHH ITPUMEPHOU MPOTPaMMBbI CPETHETO (ITOJTHOTO)
o0mrero oopa3oBanus 1o 6uonoruu (0a30BbIil YpOBEHb) U aBTOPCKOM MPOTrPaMMBbI CPEHETO
(monHOTrO) 061Iero odbpazoBanus no 6uonoruu 10-11 kiaccer ( 6a30BbIi ypoBeHb), aBTopsl: WU.b.
Aradonosa, B.1. CuBornazos M.: [Ipoda, 2015. [Iporpamma pexkomeHn1oBaHa MUHHCTEPCTBOM
oOpa3oBanus u Hayku PO, pazpaboTtana B COOTBETCTBUU C (eepaibHbIM KOMIIOHEHTOM
roCy/IapCTBEHHBIX 00I11€00pa30BaTENbHBIX CTAHAAPTOB CPEAHETO (IIOTHOTO) OOIIETO
o0pa3oBaHus 10 OMOJIOTMH Ha 0a30BOM YPOBHE, ITOJIHOCTHIO OTPAXKAOILAsl COJIEPIKaHUE
IIPUMEPHON ITPOTPAMMBI.

[Ipennaraemas pabouasi mporpamma 1o OUOJIOTHH It cpeHel (TIOTHOM)
00111€00pa3oBaTeNbHON MIKOJIBI peasin3yercs B yueOHukax «buonorus. 10 kmacc. bazoBblit u
ypoBeHb», «buomnorus. 11 knacc. ba3oblil ypoBens» aBTopsl: 1.b.

Aradonosa, B.I1. Cuornazos. M.: JIpoda 2020 rox.

JlanHast mporpamMma cocTaBlieHa Ha OCHOBE (DYHIaMEHTAIBHOTO s/Ipa COAEPKaHUsI 00IIEro
oOpa3oBaHus U TpeOOBaHUH K pe3yabTaTaM OCBOCHHSI CPEIHET0 (TIOJTHOTO0) OOIIEeTo
o0Opa3oBaHusl, peAcTaBIeHHbIX B DenepasbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM
CTaHaapTe

cpenHero(moaHoTro) o0I1Iero 00pa3oBaHusl.

B Heli Takke YITCHBI OCHOBHBIC UJICH U TTOJIOKECHHUS TPOTPAMMBI pa3BUTHS U (POPMUPOBAHHUS
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHIA T cpeiHero (TIoJHOTr0) 0011ero o0pa3oBaHus U
coluroieHa

IIPEEMCTBEHHOCTH C MPOrPaMMO M0 OUOJIOTUH JIsI OCHOBHOT'O O0IIIEro 00pa3oBaHMUsL.

[{enu Guonmornyeckoro oOpazoBaHus B CTapIIeH MIKoie GOpMYITHPYIOTCS Ha HECKOIBKUX
YPOBHSIX: II100aIbHOM, METAIIPEIMETHOM, JJMYHOCTHOM U MPEAMETHOM, Ha YPOBHE TpeOOBaHUM
K pe3yJibTaTaM OCBOCHHMSI COAECPKAHUS MPEAMETHBIX TPOTrPAMM.

['moGanpHBIME HIETTIMH OMOJIOTHIECKOTO 00pa30BaHMS SBISIOTCS:

* COIMATA3AIIHS 00YJAFOIINXCS KaK BXOXK/ICHUE B MUP KYJIbTYPhI H COIIMATLHBIX OTHOIIICHUH,
oOecrnieuynBarollee BKIIOUEHUE YUAIIUXCs B TY WJIM UHYIO TPYIITY JU00 OOIIHOCTh — HOCUTENS
e¢ HOpM, LIEHHOCTEeW, OpUEHTAIIHIA, OCBAMBAEMBIX B MPOIIECCE 3HAKOMCTBA C MHPOM >KMBOU
TIPUPOJIBI;



* IPHOOIIEHHUE K TO3HABATEILHOM KYJIBType KaK CUCTEME [T03HABATEIbHbIX (HAyUHBIX )
IIECHHOCTEH, HAKOIUIEHHBIX 00111ecTBOM B cepe duosnorndyeckoit Hayku. [Tomumo storo,
Ouonornyeckoe 0OpazoBaHMe Ha CTapIIeH CTYICHH MIPU3BAHO 00ECIICUNTH!

* OPUEHTALIMIO B CHCTEME 3TUYECKUX HOPM M LIEHHOCTEW OTHOCUTEIBHO METO/IOB, PE3YJIbTaTOB
U JIOCTHKEHUH COBPEMEHHON OMOJIOTUYECKOM HAyKH;

* pa3BUTHE [103HABATENIBHBIX KAUECTB JIMYHOCTHU, B TOM YHCJI€ 103HABATEIbHBIX HHTEPECOB K
U3YyUYEHHIO 00X OMOJIOTMYECKUX 3aKOHOMEPHOCTEH U CaMOMY IPOLIECCY HAyYHOI'O MIO3HAHUS;
* OBJIaJICHHE Y4eOHO-TI03HABATEIbHBIMU U [IEGHHOCTHO-CMBICIIOBBIMU KOMITIETEHTHOCTSAMU JIJIs1
(bopMHpOBaHUs I03HABATEIILHOW U HPABCTBEHHOM KYJIbTYphl, HAyYHOTO MUPOBO33PEHHUS, a
TaKXe METOJ0JI0rHel OMOIOTHYECKOT0 SKCIIEPUMEHTA U 3JIEMEHTAPHBIMUA METOIaMHU
OMOJIOrMYECKHUX HCCIICIOBAHNM;

* (hopMupoBaHHE FIKOIIOTUIECKOTO CO3HAHMS, IIEHHOCTHOTO OTHOILICHUS K KUBOW PUPOIE U
4EJI0BEKY.

H3zyuenue kypca «buosiorus» B cTapiiei Kose HanpaBjieHO Ha PelIeHUe CAeIyIONUX 3a/1au:

1) bopMupoBaHue CUCTEMBI OMOTOTMUECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) pa3BUTHUE INYHOCTU O0YYAIOIINXCS, UX UHTEIJICKTYyaJIbHOE U HPABCTBEHHOE
COBEPIIICHCTBOBaHKE, (JOPMUPOBAHNEC Y HUX TYMAHHUCTHYECKUX OTHOIICHUH U SKOJIOTHUECKU
1[E€JIECO00Pa3HOTO OBEACHUS B OBITY M TPYAOBOU JNEATEIHHOCTH;

3) BBIpaObOTKY MOHUMaHUsS OOIIECTBEHHON TOTPEOHOCTH B Pa3BUTHUH OMOJIOTHH, a TAKXKE
(dopMEpOBaHKE OTHOLICHHUSI K OMOJIOTHH KaK BO3MOXKHOM 00JacTh Oymymieil mpakTHIecKon
JESITEIbHOCTH.

OcHoBHoOe coaepkanue Kypca ouonoruu 10—11 xnaccoB MOCBSIIEHO OCHOBaM 0011eit
o6uonorun. OHO HampaBJIeHO Ha 0000IIeHHE OOIMUPHBIX (DAKTHUECKUX 3HAHUH U CIIEIUATbHBIX
MPAKTUYECKUX YMEHUH, CPOPMUPOBAHHBIX B IPEIBIYIUX KJIacCaX, TECHO CBA3AHO C Pa3BUTHEM
OMOJOTUYECKON HAYKH B 1I€JIOM U XapaKTepPH3yeT COBPEMEHHBIN YPOBEHb €€ Pa3BUTHS.

OnHUM U3 OCHOBHBIX MPUHITMIIOB TOCTPOEHUS MMPOTPAMMBI SIBJISI€TCS IPUHITUIT JJOCTYITHOCTH.
DKCIepuMEHTaIbHBIC TAHHBIE, MTOJYyYE€HHbIE YYAITUMUCS MTPU BBITIOJHEHUN KOJTUYECTBEHHBIX
OTIBITOB, MTO3BOJISIFOT YYAIIUMCSI CAMOCTOSITENILHO JIE€1aTh BHIBOJIbI, BBISIBISTH 3aKOHOMEPHOCTH.
[Tonxo/ibl, 3a7105KE€HHBIE B COJIEpP)KaHNE IPOrpaMMBbI Kypca, CO37at0T HEOOXOAMMbIE YCIOBUS JUIs
CUCTEMHOT'0 YCBOGHUS yUalIUMHCS OCHOB HAayKH, 711 OOECTIeUeHHUs Pa3BUBAIOIIETO U
BOCTIMTHIBAIOIIETO BO3ACHCTBYSI O0YUSHHsSI Ha TMUHOCTh ydarerocs. DopMupyemMblie 3HAHUS
JOJI’KHBI CTaTh OCHOBOM CHCTEMBI YOSKIEHUH IKOJIBHUKA, SIIPOM €r0 HayYHOTO
MHUPOBO33PEHUS.

Jnst mproOpeTeHus MPaKTUIECKUX HABBIKOB U TTOBBIIICHUS YPOBHS 3HAHHUM B pab0UdyIo
IIPOrpaMMy BKJIFOYEHBI JIA0OpaTOPHBIE U MPAKTUYECKUE padOThI, IPEAYCMOTPEHHbBIE
[TpumepHOIi MporpaMMoi, 4acTh U3 KOTOPBIX OyIE€T BBINOIHSITHCS C UCIIOIb30BaHUEM
o0opynoBaHus neHTpa «Touka pocTay.

Hcnons3oBanue obopynoBanus eHTpa «Touka poctay mpu peanuszanuu nanHoi OI1 mo3Bosser
CO37aTh YCIIOBUS:

-JIJIsl pACIIMPEHUS COJIEPKAaHUS IKOJILHOTO OMOIOTHYECKOT0 00pa30BaHUs;

-JIJIs TIOBBIIICHHUS TTO3HABATEILHON aKTUBHOCTH 00YUaIONINXCS B €CTECTBEHHO-HAYIHOM
obnacry;

-JIJIs1 Pa3BHUTHS JIMYHOCTH peOeHKa B mporiecce 00ydeHus OMOJIOTHH, €0 CIIOCOOHOCTEH,
(bopMHUPOBAHUS U YIOBJIETBOPEHUSI COIIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;
-J171s1 paboThI C OJIAPCHHBIMU IIKOJbHUKAMHU, OPTaHU3alMH UX PA3BUTHS B Pa3IMUHBIX



obyacTsax o0pa3oBaTeIbHOMN, TBOPUECKON JAEATEITHHOCTH.

JIaGopaTopHble U paKTHYECKUE paboThl, BHIIOIHIEMBIE C HCIIOIB30BAaHHEM
obopynoBanus nieHTpa «Touka pocTa», B COAEPKaHUU BbIJICIIEHBI KYPCHBOM.

JIaGopaTopHbIe U PaKTHYECKUE pabOTHI MPOBOAATCS MOCIE MOAPOOHOTO HHCTPYKTAXKa U
O3HAKOMJICHHUS yHYAIUXCS C YCTAaHOBJICHHBIMU MPABHJIAMH TEXHUKU OE30MaCHOCTH.
JlaboparopHble U paKkTU4YEeCKHe paboThl, IBJSAIONINECS dTaaMi KOMOWHUPOBAHHBIX YPOKOB,
MOTYT OLICHUBATHCSI 110
YCMOTPEHUIO YUHUTETIS.

Hywmeparus naGopaTopHbIX paboT JaHa B COOTBETCTBUU C MOCIIEI0BATEILHOCTHIO YPOKOB,
Ha KOTOPBIX OHH MTPOBOJISATCS.

Mecto Kypca B yueOHOM IJ1aHe

Ha u3y4yenue 6uonorun Ha 6a30BOM ypOBHE, COTJIACHO Y4€OHOMY IIJIaHy IIKOJIBI, OTBOAUTCS 136
yacoB, B ToM ymcie B 10 kimacce — 68 yacos, B 11 kiacce — 68 yacoB: 2 yaca B HEACIIO NpU
MPOJOHKUTENILHOCTH yuebHoro roaa 34 neaenu.

B paboueii mporpaMmMe mperycMOTPEeHO IepepacipeiesieHue 4acoB, HECKOJIbKO OTIMYHOE OT
aBTOpCcKO# mporpammsl. B 10 kmacce yBenrueHO KOJTUYECTBO YacoB Ha pazaen «Kietkay:
no0aBieH 1 vac A mpoBeeHUs] TeMaTUYECKOro KOHTpoIis 3HaHui. B 11 kinacce yBennyeHo
KOJIMYECTBO YaCOB Ha pa3fien « IKOCUCTEMbI»: J00aBlIeHbI 2 yaca Ha u3ydeHue Temsl «buocdepa
Y YEJIOBEK». YBEIIMYCHUE KOJIMYECTBA YACOB OCYIIECTBISUIOCH 32 CUET IepepacpeaeIeHIsI
IIPEelyCMOTPEHHOI'0 aBTOPCKOM mporpammoit pezepsHoro Bpemenu. B 10 u 11 knaccax
YMEHBIICHO KOJMYECTBO PE3ePBHOIO BPEeMEHH Ha 2 4aca, T. K. B aBTOPCKOM MTporpamMme
M3y4aeMblil Kypc OMOJIOTMH paccuuTaH B KaXJI0M Kiacce Ha 70 yacoB, a o yueOHOMY TUIaHy
LIKOJIbI — Ha 68 4acos.

I[Inanupyemble pe3yJbTaThl OcBoeHUs Kypca «buonorus. 10-11 kiace» B pamkax
peruoHabHOTO MpoekTa «Touka pocTay

OcBoenue yueOHoro npeameta «buosorus» Ha ypoBHE cpeHEro 0011ero 00pa3zoBaHus JOJKHO
o0ecrieynBaTh JOCTHIKCHUE CIICAYIOINX MPEAMCTHBIX, METAITPCIMETHBIX U IMYHOCTHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

HDC,I[MCTHI)IC PE3VYJIbTATHI

[TpenmeTtHble pe3ynbTaThl 00y4eHHs OMOIOTHUHN JOJKHBI 00€CIIeYnBaTh!

- (hopMuUpOBaHME IEHHOCTHOTO OTHOILEHUS K KUBOU PUPOAE, K COOCTBEHHOMY OpraHHU3MY;
NOHUMaHME PoJIK OUOJIOTUH B (POPMUPOBAHUH COBPEMEHHOI €CTECTBEHHOHAYYHON KapTUHBI
MUDA;

- YMEHHE PUMEHATh CUCTEMY OMOJIOTUYECKUX 3HAHUM: PACKPBIBATh CYLTHOCTb KHBOTO,
Ha3bIBATh OTJINYHS )KMBOT'O OT HEXKUBOTO, IEPEUNUCIIATh OCHOBHBIE 3aKOHOMEPHOCTH
OpraHu3aluy,

(GyHKIIMOHUPOBAHUSI 0OBEKTOB, SIBJICHUI, TPOLIECCOB KUBOM MPUPOIbI, IBOTIOLHUOHHOTO
pa3BUTHSA

OpraHUYeCKOro MHUpa B €ro €IUHCTBE C HEXKUBOU ITPUPOJIOH;

- ¢(OPMHUPOBAHHOCTb MPEACTABICHUN O COBPEMEHHOM TEOPHH IBOJIOIUH U OCHOBHBIX
CBUJIETEIIBCTBAX BOJIIOLNY;

- BJIaJICHHE OCHOBAMH MOHSTUIHOTO anmapaTa U Hay4yHOTo si3bIka OMOJIOTUH: UCIIOJIb30BAHNE
M3YYE€HHBIX TEPMHUHOB, IOHATUH, TEOPUIA, 3aKOHOB U 3aKOHOMEPHOCTEH JIJIs1 00bSICHEHUS
HaOJIOJaeMBIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U MTPOIIECCOB;

- IOHUMaHHe cI0CcO0O0B MOJTyYeHHs] OMOJIOrMUECKMX 3HAHWH; HAJIMYKE OIbITA UCIIOJIb30BaHUS



METOJIOB OMOJIOTHUH C IIEJIbI0 U3YUYEHHUSI )KUBBIX 0OBEKTOB, OMOJIOTUYECKUX SBJICHUN U
IIPOLIECCOB:

HaO0JII0/ICHUE, ONKUCAHKE, TPOBEACHUE HECIIOKHBIX OMOJIOTMUYECKUX OIBITOB M SKCIIEPUMEHTOB, B
TOM

YHCIIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBHIX MTPHOOPOB U HHCTPYMEHTOB;

- YMEHHE XapaKTepU30BaTh OCHOBHBIE IPYIIbI OPraHU3MOB B CUCTEME OPraHUYECKOro MUpa (B
TOM YHUCJI€ BUPYChI, 0AaKTEPHUH, PACTEHUS, TPUOBI, )KUBOTHBIE): CTPOCHHE, ITPOLIECCHI
KU3ZHEJEATEIbHOCTH, UX IIPOUCXOXKICHHE, 3HAYCHHE B IPUPOJIC U KU3HU UEIOBEKa;

- yMeHHE OOBICHATD MOJIOKEHHE YETIOBEKa B CUCTEME OPraHHMYECKOro MUpPa, €ro
MIPOUCXO0KICHHE, CXO/ICTBA U OTJIMYUSI YEJIOBEKA OT JKUBOTHBIX, XapaKTEPU30BaTh CTPOCHUE U
IIPOLIECCHI

JKU3HEACSITEIIbHOCTA OpraHr3Ma 4eI0BeKa, €ro MPUCIocOoOIEHHOCTh K Pa3IuYHbIM
HKOJIOTUYECKUM

dakTopam;

- YMEHHE UCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U HABBIKH JIJIS 3J0POBOT0 00pa3a KU3HH,
cOaNaHCUPOBAHHOTO MUTAHUS U PU3NYECKON aKTUBHOCTH; HEMPUATUE BPEIHBIX MPUBBIYEK U
3aBHCUMOCTEH; YMEHUE MPOTHBOICHCTBOBATH JDKEHAYYHBIM MAHUITYJISLHUSIM B 00JIaCTH
3I0POBBS;

- YMEHHUE ONUCHIBATh KJIETKH, TKAaHU, OPraHbl, CHCTEMbI OPTAaHOB U XapaKTEPU30BATh BaXKHEHIIINE
OMOJIOTMYECKHUE MPOIECCHI B OPraHU3MaxX PacTeHUH, )KUBOTHBIX U YEJIOBEKA;

- c(hOpMUPOBAHHOCTH MPEJICTABIICHUN O B3aMMOCBSI3H HACJIEOBAHUS IOTOMCTBOM MPU3HAKOB
OT POJUTENBCKHUX (HOPM C OpraHU3alMeH KIETKU, HATMYHEM B Hell XpOMOCOM KaK HOCUTENeH
HACJIEICTBEHHON MH(OpMaIlii, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJEI0BaHUs TPU3HAKOB;
-chopMHpPOBAHHOCTH MPEICTAaBICHUI 00 OCHOBHBIX (PAKTOpaxX OKPYXKAIOIIEH Cpelibl, UX POJIU B
YKU3HEJEATEIbHOCTH U BOJIOLUK OPTaHU3MOB; MPEICTaBICHHE 00 aHTPOIIOTEHHOM (PaKTOpeE;

- ¢(hopMHUPOBAHHOCTH MPECTABICHUH 00 IKOCHCTEMaX U 3HaAUYEHUHN OMopa3HooOpas3us; o
100aTBHBIX HKOJOTHYECKUX TTPOoOIeMax, CTOSIINX Mepe] YeTOBEYECTBOM U CIIoco0ax ux
MIPEOOIICHHUS;

- YMEHHUE peliaTh y4eOHbIe 3a/1a4i OMOJIOTHUECKOTO COJEPKaHMsI, B TOM YUCIIE BBISBIISITH
MPUYUHHO-CJIEACTBEHHBIE CBSI3H, MPOBOJIUTH PACUETHI, JIEIaTh BHIBOJIBI HA OCHOBAHUH
MOJIYYEHHBIX

pE3yNbTaTOB;

- YMEHHE CO37]aBaTh M MPUMEHSATH CIIOBECHBIE U TpauuecKre MOAETH Al O0BICHEHUS
CTPOEHHUSI JKUBBIX CUCTEM, SIBJIEHUH U IIPOLIECCOB KUBOM MPUPOIBL;

- IOHUMAaHKE BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUCHBIX B Pa3BUTHE OMOJIOTHIECKUX HAYK;

- BJIaJICHHE HaBBIKaMH pabOThI ¢ HH(POpMaIeld GHOIOTHYECKOTO COJEPIKAHMS, MPECTABICHHOMN
B pa3zHoi (hopme (B BUE TEKCTa, TAOJUYHBIX JAaHHBIX, CXeM, Tpa)uKOB, TUArpaMM, MOJIEIIEH,
M300paxKeHuit), KpUTHUECKOTO aHaIn3a HH(OPMaLIMU U OLEHKU €€ T0CTOBEPHOCTH;

YMEHHE MJIaHUPOBATh MO PyKOBOJCTBOM HACTAaBHUKA U IPOBOAUTH yueOHOE UCCIEAOBAHNE UITH
MPOEKTHYIO paboTy B 001acT OMOJIOTHH; C YIETOM HAMEUEHHOU 11ei (hOpMyIUPOBAThH
npobiemy,

TUIOTE3Y, CTAaBUTh 33J]a4H, BEIOMPATh a/IEKBAaTHBIE METOMBI ISl UX pelieHus, GopMyIupoBaTh
BBIBOJIBI; ITyOJIMYHO TIPEJICTABIIATH MOTyYEHHBIE PE3yIbTaTHI;

- YMEHHE UHTETPUPOBATH OMOJIOTUYECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX YICOHBIX IPEIMETOB;

- chopMHUPOBAHHOCTH OCHOB PKOJIOTUUECKON IPAMOTHOCTH: OCO3HAHUE HEOOXOIUMOCTH
JENCTBUI 0 COXPAaHEHUIO0 OMOPa3HO00pa3usl U OXpaHe MPUPOIHBIX IKOCUCTEM, COXPAHEHHIO U



YKPEIICHUIO 3/I0pPOBbs YEJIOBEKA; yMEHUE BIOUPATh 1I€JIEBbIE YCTAHOBKU B CBOMX JIEUCTBUAX U
MOCTYIKaX MO OTHOILIEHUIO K KMBOM MPUPOJIE, CBOEMY 3I0POBbIO U 3J0POBbIO OKPYKAIOIIUX.
MeranpeamMeTHbIe Pe3yIabTaThl

YHuBepcanbHbIe T0O3HABATEIbHBIE ICUCTBUS
ba3oBrle Jjornueckre nefcTBUA:

- BBISIBJIAATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SBICHUN);
- yCTaHaBJIMBATh CYILECTBEHHBIHN MPU3HAK KJIacCU(PUKALUN ONOJIOTUYECKUX OOBEKTOB,
OCHOBaHHUS JJ1s1 0000ILEHHs U CPaBHEHUsI, KPUTEPUH ITPOBOIMMOI0 aHAJIN3a;

- C YYETOM IIPEUI0KEHHOW OMOIOrNYeCcKOH 3a/1a4M BBISBIIATh 3aKOHOMEPHOCTH U ITPOTHUBOPEUUS
B pacCMaTpruBaACMBbIX @aKTax u Ha6JHOI[eHI/ISIX; npemiaratb KpuTCpuun 1Jis1 BbIABIICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

- BBISIBJIATD I[e(bI/ILII/ITbI I/IH(i)OpMaI_II/II/I, JaHHBIX, HGO6XO[[I/IMBIX AJI1 pCHICHUA MMOCTaBJIICHHOM
3a/1a4y;

- BBISIBJIATh IPUYUHHO-CJICJICTBEHHBIE CBSI3U NPU U3YYEHUU OMOJIOTUYECKUX SBJICHUN U
IIPOLIECCOB; JIE1aTh BBIBOJBI C HCIIOJIB30BAHUEM JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUN,
YMO3aKJIOUEHUH 110 aHaJIO0Iuu, GOPMYJIMPOBATh TUIIOTE3bI O B3aUMOCBS3X;

- CaMOCTOSTEJILHO BBIOUPATh CIIOCO0 pelieHus yueOHol O1oJIorndecKoil 3ajaun (cpaBHUBATh
HECKOJIbKO BAPHAHTOB PEIICHHS, BRIOUPATh HANOO0IIee TOAXOSAIIHNNA C YIETOM CaMOCTOSATEIIEHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble MCCAEN0BATENBCKUE NCHCTBUSA:

- ACIIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIILCKUI HHCTPYMEHT TIO3HAHHS,

- (hopmynupoBaTh BOMPOCHI, PUKCUPYIOLINE Pa3pbIB MEXKAY PEATbHBIM U KeNaTeIbHBIM
COCTOSTHUEM CUTYaIlHH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATh HCKOMOE H JIAHHOE;

- (hopmupoBaTh rUMOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CY)KJIEHUH U CYKIEHUHN APYTUX,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

- IPOBOJIUTH 110 CAMOCTOSITETLHO COCTABIIEHHOMY IUTAHY OMBIT, HECIIOKHBINH OMOTOTUYECKHIA
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHKE TT0 YCTAHOBIIEHUIO OCOOCHHOCTEM OMOJIOTMYECKOTO
00BeKTa

U3YYCHUS, TPHUYNHHO-CIICICTBEHHBIX CBSA3CH U 3aBUCUMOCTEH OMOJIOTHICCKIX 00BEKTOB MEXKTY
coboii;

- OIICHUBATh MPUMEHUMOCTH U IOCTOBEPHOCTh HH(GOPMAIUH, TOTYISHHOH B X0/
OMOJOTUYECKOT0 UCCIIEOBAHMS (IKCIIEPHUMEHTA);

- CaMOCTOSTENBHO (OPMYITUPOBATH 0000IIIEHUS U BBIBOBI IO Pe3ybTaTaM MPOBEACHHOTO
HAOII0IEHUS, OTBITA, UCCIIEIOBAHMUS, BIIAIETh MHCTPYMEHTAMHU OIICHKHU JTOCTOBEPHOCTH
MOJTYYEHHBIX

BBIBOJIOB M 000OIIEHNI;

- POTHO3UPOBATH BO3MOXKHOE JTATbHEHINIEE pa3BUTHE OMOJIOTUICCKHIX MTPOIECCOB U UX
MOCJICACTBYSI B AHAJIOTUYHBIX MJIM CXOJIHBIX CUTYAIUSAX, & TAKXKE BBIBUTATH MPEAIIOIOKCHHS 00
150:9

pPa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pab6ota ¢ nadopmarmeii:

- IPUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpE
Ounonoruueckoi HHGOPMAIMU WM JAHHBIX U3 HCTOYHUKOB C YUETOM MPEUI0KEHHON yueOHOH
OMOJIOrMYECKOM 3aJa4H;

- BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH OUOIOTHUECKYIO
MH(POPMALIMIO PA3INYHBIX BUAOB U (OPM IpEACTABICHNUS;



- HAXO/IUTh CXOJHBIE APT'YMEHTHI (IIOATBEPKJAIOIINE I OIPOBEPIalOIIUe OJHY U TY XK€ UAEI0,
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOUHUKAX;

- CAMOCTOSITEJILHO BEIOMPATh ONTUMANIbHYIO (hOpMY MIPEACTaBICHHUS HHPOPMALIUN U
WITIOCTPUPOBATH pPelliaeMble 3a1a4i HECTIOKHBIMU CXEMaMH, TarpaMMaMu, HHOM rpadukoil u
ux

KOMOUHAIIASIMH;

- OLIEHUBATh HAJIC)KHOCTh OMOJIOTMYECKOM HH(POPMALIUU IO KPUTEPUSIM, NPEATI0KEHHBIM
yuuTeNeM UK c(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO;

- 3¢)(eKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(DOPMALIHIO;

- OBJIQJICTh CHCTEMOI YHUBEPCAIBLHBIX MTO3HABATEIILHBIX JEHCTBUI 00eCIIeYnBaCT
c(OpPMHPOBAHHOCTH KOTHUTHBHBIX HABBIKOB 00YYaOLITHXCSI.

YHuBEpCcaIbHbIE KOMMYHUKATUBHBIC IEHCTBUS

Oobwenue:

- BOCIIPUHUMATh U (POPMYIHPOBATh CYXKAECHUS, BbIPAXKaTh YMOLMH B ITPOLIECCE BHIOJHEHUS
IPAaKTUYECKUX U J1a00paTOPHBIX paboT; BeIpaXKaTh ceOs (CBOIO TOUKY 3pEHHs) B YCTHBIX U
NUCbMEHHBIX TEKCTaX;

- pacno3HaBaTh HeBepOaJbHbIE CPEICTBA OOLIECHHSI, HOHUMATh 3HAYEHHUE COL[MATIbHBIX 3HAKOB,
3HATh M PAcIIO3HABATh MPEANOCHUIKH KOH(M)IMKTHBIX CUTYallui M CMSATYATh KOH(JIUKTHI, BECTH
NIEPETOBOPBI;

- MOHUMATh HAMEPEHUs IPYTUX, MPOSBIATH YBAKUTEIHLHOE OTHOIIICHHE K COOECEIHHUKY H B
KOPPEKTHOH (popme hOopMyIHPOBATH CBOU BO3PAKECHHUS;

- B XOZI€ MaJIora W/WiK AUCKYCCHUHU 331aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMOM
OMOJIOTMYECKOM TEMBI U BBICKA3bIBATh UJEH, HALIEIIEHHBIE HAa PeLlIeHHe OMOJIOTMYECKOi 3a1auu U
nojjiep>kaHue OaroxenaTeaIbHOCTH OOLCHHUS;

- COTIOCTABJIATh CBOM CYXKICHHUS C CY)KICHUSMHU APYIHX YYaCTHUKOB JIMAJIora, 0OHapYKUBATh
pa3ianyne ¥ CXOJICTBO MO3ULINN;

- yOJUYHO NPECTABIATH PE3YAbTAThl BHINOIHEHHOIO OMOJIOTHYECKOI0 OMbITa (3KCIIEPUMEHTA,
MCCJIEIOBAHMUS, TIPOEKTA);

- CaMOCTOSITENIBHO BbIOHMpaTh (pOpMAaT BBHICTYIUIEHHS C YUETOM 3a/1a4 MPE3eHTalNu U
0COOEHHOCTEHN ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U TUCbMEHHBIE TEKCTHI C
MCII0JIb30BaHNEM WIIIIOCTPATUBHBIX MAaTEPHUAJIOB.

CoBMecTHas J1eATeNbHOCTD (COTPYIHUYECTBO):

- IOHUMATh U UCIIOJIb30BaTh MIPEUMYILECTBA KOMaH/IHOW U UHUBHIyalbHON paboThI pU
peLIeHNH KOHKPETHON OMOJIOTHYECKOM MpobaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh PUMEHEHUS

rpyNNoBbIX (GOpPM B3aUMOIEHCTBUS IPU PEIICHUH MOCTAaBICHHON y4eOHOH 3a1auu;

- IPUHUMATH 11€JIb COBMECTHOM JESATENIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBUS 110 €€
JOCTHKEHUIO: PACIIPENETATh POJIH, JOrOBAPUBATHCS, 00CYKIaTh MPOLECC U Pe3yJbTaT
COBMECTHOM

paboThl; yMeTh 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH, TPOSBIATH TOTOBHOCTh PYKOBOJUTH,
BBITOJIHATH IOPYYEHHUS], TOAUNHATHCS;

- IUTAaHUPOBATh OPTaHU3ALUIO0 COBMECTHOM paboThI, ONPEAENSATh CBOIO POJIb (C YUETOM
IPEIIOYTEHUIN ¥ BO3MOKHOCTEN BCEX YUACTHUKOB B3aUMOJAECHUCTBHUSA), paCIIPEIEISITh 3a1a4u
MEXY

YIeHaMU KOMaH ibl, y4aCTBOBATh B IPYMIOBBIX (hopMax padboThl (00CyKaeHUS, 0OMEH
MHEHUSIMU,

«MO3TOBBI€ IITYPMbD» U UHBIE);



- BBIIOJIHATB CBOIO YaCTh paOOTHI, JOCTUTaTh KAUECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPOBATh CBOU JAECUCTBUSA C IPYTUMU YJI€HAMH KOMAaH/IbI;

- OLICHUBATh KAaueCTBO CBOETO BKJIAa B OOLIMI MPOAYKT 11O KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS; CPAaBHUBATH PE3YJIbTATHI C HCXOHON
3a1a4en u

BKJIa/1 KaX/I0T0 WIeHa KOMaH bl B JOCTH)KEHUE PE3YyJIbTaTOB, PA3ENATh chepy
OTBETCTBEHHOCTH U

IIPOSIBIIATH TOTOBHOCTB K IIPEJOCTABICHUIO OTUETA IIEPE MPYIIIION;

- OBJIQIETh CUCTEMON YHUBEpCalIbHbIX KOMMYHUKAaTUBHBIX JEHCTBUH, KOTOpas o0ecrieynBaeT
c(OpPMHPOBAHHOCTH COLUAILHBIX HABBIKOB U SMOIIMOHAILHOT'O MHTEJIEKTa 00YyJatoLIXCsl.
YHUBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopranusanus:

- BBISIBJISITh IPOOJIEMBI JUIsl PEILICHUS B KU3HEHHBIX U YUEOHBIX CUTYaLUSIX, UCIIOJIb3Ys
OMoJIOrnYecKre 3HaHUS;

- OPUEHTHUPOBATHCS B Pa3JINYHbBIX OJX0/1aX MIPUHATHUS pelleHUH (MHAUBUAYaIbHOE, IPUHATHE
peleHUs B IpyIe, IPUHATUE PEIIeHUH rpyMIoi);

- CAMOCTOSTEJIBHO COCTABJISITh AJITOPUTM PELICHUs 3aa4M (WK €ro 4acTh), BEIOUPATh CIOCO0
pelieHns yueOHOW OMOJOTHYeCcKOr 3aJauM ¢ y4€TOM HUMEIOLUXCSI pECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MPEIaracéMble BApUAHThI PELICHUN;

- COCTaBJIATH IUIaH JEHCTBUI (IJ1aH peain3allii HAMEUYEHHOT O aJlFOpUTMa peLIeHNs),
KOPPEKTUPOBATh MPEATIOKEHHBIN aITOPUTM C YUETOM MOIYYEHHS] HOBBIX OMOJIOTHYECKUX
3HaHUU 00

U3y4yaeMoM OHOJIOTHYECKOM OOBEKTE;

- ienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CamokoHTpoJIb (peduiekcus):

- BJIaJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIINH U pedIeKCHH;

- 1aBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeJyiaraTh IJIaH €€ U3MEHEHNUS;

- YUUTHIBaTh KOHTEKCT U MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PELLICHUU
yueOHOM OMOoJIOrn4YecKor 3a1aun, aAaTHPOBaTh PEIIEHUE K MEHSIOUIUMCS 00CTOSATENbCTBAM;
- 00BACHATH MPUUUHBI JOCTUKEHUS (HEJOCTUKEHHMSI) PE3yJIbTAaTOB JEATEIbHOCTH, 1aBaTh
OLIEHKY NTPHOOPETECHHOMY OIIBITY, YMETh HAXOUTh MMO3UTUBHOE B IPOU3OLIEIIEH CUTYallUH;
- BHOCUTh KOPPEKTUBHI B JIESTEIHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, H3MEHUBIIHUXCSI
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIIUX TPYAHOCTEH;

- OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBHUSM.

OMOIIMOHAILHBIIA UHTEIEKT:

- pas3jn4aTb, Ha3bIBaTh U YIIPABJIATH COOCTBEHHBIMU SMOIHAMHU U SMOLIUAMHU APYTHUX;

- BBIABJIATHh U aHAJIU3UPOBATH ITPUYKUHBI 3MOI_[PII>'I;

- CTaBUTH ce0s Ha MECTO APYroro 4€jI0BCKa, IOHMMATh MOTUBEI 1 HAMEPCHHUA APYTOro,
- peryjainpoBaTb cIroco0 BBIPpAXKCHUA 3M01.[PII>'I.

IIpunsgrue cebs u APYIux:

- OCO3HAHHO OTHOCHUTHCS K APYTOMY Y€JIOBEKY, Er0 MHEHHUIO;

- IPU3HABATh CBOC MPABO Ha OMIMOKY U TaKOe K€ IPaBo IPyroro;

- OTKPBITOCTb cebe U ApyrumM; 6 0Co3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
- OBJIQJIETh CUCTEMOI YHUBEPCAJIbHBIX YU€OHBIX PEryISITUBHBIX IEHCTBUMN, KOTOpas
obOecnieunBaeT (HOPMHUPOBAHHE CMBICIIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSSI MO3ULIUS
JUYHOCTH ), U



’KU3HEHHBIX HaBBIKOB JIMUHOCTH (yIpaBieHUs COO0H, CaMOAUCIUIIIIMHBI, YCTOMUNBOTO
MOBEJICHUA).
JInyHOCTHBIE PE3YNILTATHI

[TaTprnoTrueckoe BOCIIUTAHUE:

- MIOHUMAaHKE [IEHHOCTH OMOJIOTUYECKON HAYKH, €€ POJIM B PA3BUTHH YEJIOBEUECKOTO O0IIeCTBa,
OTHONICHHE K OMOJIOTUU KaK Ba)KHOM COCTABIISAIONIEH KYJIbTYpbl, FOPAOCTH 3a BKJIAJ POCCUMCKHIX
U COBETCKHX YUYCHBIX B Pa3BUTHE MUPOBON OMOJIOrMYECKOI HAYKH.

['paxkiaHckoe BOCIIUTaHUE!

- FOTOBHOCTb K pa3HOOOPa3HON COBMECTHOM E€ATEIbHOCTHU MPHU BBIIOIHEHUH OMOJIOTHYECKIX
OIIBITOB, SKCIICPUMCHTOB, I/ICCJIGIIOBaHI/IfI 1 IPOCKTOB, CTPECMJICHHUEC K B3AUMOIIOHNUMAaHHWIO U
B3aMMOIIOMOLIH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

- FOTOBHOCTBH OLICHUBATH CBOC ITOBCACHUC U ITOCTYIIKHU, a4 TAKIKC IOBCACHUC U NOCTYIIKU APYTHUX
JIOJIEH ¢ MO3UIIMU HPABCTBEHHBIX HOPM M HOPM SKOJIOTHUYECKOT0 IIpaBa ¢ y4E€TOM OCO3HAHUS
MOCIIEACTBHA MOCTYITKOB.

DCTETUUECKOE BOCIIUTAHUE:

- IOHUMAaHKE SMOIMOHATBHOTO BO3JICHCTBHS NPUPOABI U €€ LIeHHOCTU. LleHHOCTH HayYHOrO
MO3HAHUS:

- OpucHTauu B ACATCIBHOCTH Ha COBPEMCHHYIO CUCTEMY OHMOIOrMYECKUX HAay4YHBIX
HpeI[CTaBJIeHI/If/'I 00 OCHOBHBIX 3aKOHOMCPHOCTSAX pa3BUTUA NPUPOJLI, B3AUMOCBA3AX YCJIIOBCKA C
MIPUPOAHON U COLIMATIBHOM CPENO;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEpPECA K OMOJIOTUYECKOM HayKe U
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH;

- OBJIaJICHUE OCHOBHBIMU HABBIKAMU UCCIIEI0BATENBCKON IEATETbHOCTH.

PopMHUPOBAaHKE KYIbTYPHI 3I0POBbSL:

- OCO3HaHHE LIEHHOCTH U3HU; OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO U YCTAHOBKA Ha
3I0POBBIM 00pa3 )KU3HU (3I0pPOBOE MUTAHUE, COOJIOICHNE TUTHEHUYECKUX TTPABHII,
cOaJIaHCUPOBAHHBIN PEKUM 3aHATUN U OTHIBIXA, PETYIspHas pu3ndecKas akTHBHOCT ),

- OCO3HAHHUE MOCJEACTBUI U HEMPUSITHE BPEIHBIX MPUBBIYEK (YIIOTPEOIICHUE aTKOT OIS,
HapKOTUKOB, KypeHHUe) U HHBIX (OpM Bpea Uisi PU3HUECKOTO M IICUXUYECKOTO 370POBBS;

- cobOmroIeHNe paBuil 0€30MaCHOCTH, B TOM YHCIIE HaBBIKU O€30MacHOTO MOBEICHUS B
MIPUPOJHOMU Cpelie;

- YMEHHE OCO3HABATh SMOLMOHAIBHOE COCTOSIHUE CBOC U JIPYTUX JIFOEH, YMETh yIPaBIATh
COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSIHHEM;

- chopMUPOBAaHHOCTH HaBbIKA pedICKCUH, TPU3HAHUE CBOETO MpaBa Ha ONIHOKY M TAKOTO JKe
IpaBa Jpyroro 4eaoBeka.

TpynoBoe BocnuTaHHe:

- aKTUBHOE y4acTHe B PEIICHUH MPAKTUICCKUX 3a7a4 (B paMKaX CeMbH, IIIKOJIbI, TOPOAa, Kpasi)
OMOJOTUYECKON U KOJOTUYECKON HATIPABIEHHOCTH, HHTEPEC K MPAKTUYECKOMY U3YUCHHIO
npodeccuit, CBI3aHHBIX C OUOJIOTHEH.

DKOJIOTMYECKOE BOCIIUTAHHUE!

- OpUEHTAIUs Ha IPUMEHEHHE OMOIOTUYECKUX 3HAHUU AJIs PElIeHus 3a7a4d B 00JIacTu
OKPY’KaIOIIEeH CpeIbl, IITAHUPOBAHUS TTOCTYITKOB M OIIEHKH MX BO3MOJKHBIX MOCTEACTBUHN JJIS
OKpYKarlolleu cpeibl;



- IOBBIIIEHUE YPOBHSI KOJIOTHYECKOHN KYJIbTYpPbl, 0CO3HAHHE INT00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIEM U IyTeH WX pelieHHsl; aKTUBHOE HEMPUATHE ACHCTBUI, MPUHOCSIIINX
BpEIl OKPYXKAIOLIEH Cpele;

- TOTOBHOCTb K YYaCTHUIO B IIPAKTUUECKON AESITEIbHOCTH IKOJIOTMYECKOM HAIIPaBIEHHOCTH.
Ananranys 00ydaronierocs K M3MEHSIOMIMMCS YCIOBUSAM COIIMATIBLHON M TPUPOIHOM

CpeJBl:

- OCBOEHME 00yUarOIIUMUCS COLMAIIBHOTO OIbITa, HOPM U MPaBMJI OOIIECTBEHHOTO TOBE/ICHUS B
rpymnmnax 1 cooOLiecTBaxX MPU BbINOJIHEHUH OMOIOTHYECKUX 3a/1a4, IPOEKTOB U UCCIIEJOBaHU,
OTKPBITOCTD OIIBITY ¥ 3HAHUSM JPYTUX;

- 0CO3HaHHE HEOOXOAUMOCTH B (POPMUPOBAHUH HOBBIX OMOJIOTMYECKUX 3HAHUN, YMEHHE
(dbopMyITHpOBATH UJIEH, TOHATHUS, TUTIOTE3BI O OMOIOTUYECKHX 00BEKTAX U SIBICHUSIX, OCO3HAHUE
nedunura cOOCTBEHHBIX OMOIOTMYECKUX 3HAHUM, INTAHUPOBAHUE CBOETO Pa3BUTHS,

- YMEHHE ONIEPUPOBATh OCHOBHBIMU IOHATUSMHU, TEPMUHAMU U NIPEACTABICHUSAMU B 00J1aCTH
KOHLENIUY YCTONYMBOIO Pa3BUTHSI;

- YMEHHUE aHAIU3UPOBATH U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA U S3KOHOMUKH;
OLICHMBAHME CBOMX JCMCTBUM C yUETOM BIIMSHUS HA OKPYKAIOLLYIO CpeNy, JOCTHXKEHHUS LieIeH n
IPEO0JI0JICHHSI BBI30BOB M BO3MOXKHBIX TJI00aJIbHBIX MTOCIIEICTBUH;

- OCO3HAHME CTPECCOBOM CUTYallUH, OLICHUBAHUE ITPOUCXOSAIINX U3MEHEHUH U UX MOCIIEICTBUM;
OLICHUBAHUE CUTYALUU CTPECCA, KOPPEKTUPOBAHUE IPUHUMAEMBIX PEIICHUM U ACUCTBUM;

- YBOXXUTEJIbHOE OTHOUIEHHE K TOUKE 3PEHHUS JPYroro 4ejaoBeKa, €ro MHEHHUIO,
MHUPOBO33PEHHHHUIO.

DopMbI KOHTPOJIA

KoHTpomb pe3ynbTaToB 00y4eHus: B COOTBETCTBUHU C JaHHON 00pa3oBaTeIbHOM MpOrpaMMoi

MpoBOAUTCA B (hopMe MUCEMEHHBIX padoT, MpearoaaraeTcs MpoBeACHHE MPOMEKYTOUHON U
HUTOTOBOM

aTTEeCTaIUU.

Coaep:xanye y4eOHOro nmpeaMera

10 kaacc (68 yacos, 2 yaca B HeeJI10)
I'nmaBa 1.
BNOJIOT' A KAK HAYKA. METO/Ibl HAYUYHOTI'O ITO3HAHUA (5 u).
Tema 1.1. Kpartkas ucropus pa3sutus 6uonoruu. Cucrema 6Moj10ruueckux Hayk. (2 yaca)
OOmbexT u3ydyeHus 6uosnoruu — xusas npupoza. Kparkas ucropus passurus 6uonoruu. Posp
OMOJIOTYEeCKUX TeOpuil, uae, runore3 B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
cuctembl Mupa. Crucrema OHOJIOrMUECKUX HayK.
JleMoHcTpanus.
[TopTpets! yuenbix. Cxembl: «CBsi3b OMOJIOTHH C APYTUMH HayKamMuy, «CuctemMa OM0JI0THYecKuX
HayK»
Tema 1.2. CymHocTb 1 CBOICTBA )KUBOTO. Y POBHH OPraHU3allii U METOABI TIO3HAHMS
KHUBOHU Mpupobl. (3 yaca)
CymHocTs xu3HU. OCHOBHBIE CBOMCTBA XKUBOM Marepuu. JKuBas nmpuponaa Kak
CJI0)KHOOPraHM30BaHHAas MepapXudecKas CUCTEMA, CYLIECTBYIONIAsl B IPOCTPAHCTBE U BO
BpPEMEHH.
bruonornueckue cucrembl. OCHOBHBIE YPOBHU OpraHU3alMM )KMBOW MaTeprun. MeToabl TO3HAHUS
JKUBOU TIPUPO/IBI.



JemoHcTpanus.

CxeMbl «YpOBHU OpraHu3aluy KUBOU MaTepun», «CBONCTBA )KUBOW MaTEPUN».

I'1aBa 2.

KJIETKA (21 HAC)

Tema 2.1. Vcropus usyuenus knerku. Kiierounas teopus. (2 yaca)

PazButune 3nanwmii o kierke. Paboter P. I'yka, A.Ban JleBenryka, K.O.bapa, P.bpoyna,
P.Bupxoga. Kiierounas reopust M. lInelinena u T. [lIBanHa. OCHOBHBIE MOJTOKEHUS
COBPEMEHHOM

KJICTOYHOU TeopuH. PoJb KjIeTouHOH Teopun B GOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAY4YHOU

KapTUHBI MUDA.

JeMoHcTpanuu.

Cxema «MHOroo0pasue KIeTOK»

Tema 2.2. XuUMHUYECKUN COCTaB KJIETKH. (8 4acoB)

EAMHCTBO 3J1EMEHTHOIO XMMHUYECKOTO COCTaBa )KUBbIX OPTaHU3MOB, KaK JI0Ka3aTEIbCTBO
€MHCTBA MMPOUCXOKACHUS KUBOM MPUPObl. OOLIHOCTD KUBOM U HEXXKUBOW PUPOJIBI HA YPOBHE
XUMUYECKHX AJIeMEHTOB. OpraHOreHbl, MaKpO3JE€MEHTbI, MUKPO3JIEMEHTHI,
YJIbTPaAaMUKPO3JIEMEHTHI,

UX pOJIb B )KM3HEAEATEIbHOCTD KJIETKU U opranuzMa. Heopranndeckue Bemiectsa. Bonia kak
KOJIBIOEIIb

BCEr0 )KMBOT'0, 0COOEHHOCTU CTPOEHUS U CBOMCTBA. MUHEpalbHbIE COJIM. 3HAUCHHE
HEOPraHUYECKHX

BEILECTB B KU3HU KJIETKU U OpraHu3ma.

Opranndeckue BELECTBA — CIOXKHBIE YIIIEPOA0OCOAEpKalIe coenHeHNs. Hu3KoMoneKysipHbIe
Y BBICOKOMOJIEKYJIIPHBIE OpraHuYecKue BeniecTa. JInnuapl. YrieBoasl: MOHOCaAXapuabl,
nonucaxapuasl. benku. Hyknennossie kucnorst: JIHK, PHK. Y nBoenne monexyner /IHK B
KJIETKE.

[TpuHIMNIMATBHOE CTPOEHHUE U POJIb OPTAHUYECKUX BEILLECTB B KJIETKE U B OpraHU3Me YeJI0OBEKa.
JeMmoHcTpanmu.

Hwnarpammsbl: «Pacnipeaenenne XMMHUYECKHUX 3JIEMEHTOB B HEKUBOM IpUpoJie», «Pacnpenenenue
XMMHUYECKHX 3JIEMEHTOB B KHBOHU npupoae». [lepuonnyeckas tabiania XMUMHYECKUX 3JIEMEHTOB.
Cxembl 1 Tabmuubl: «CTpoeHne Mosekysl Oenka», «Ctpoenue moaekyisl JJHK» , «Ctpoenue
mouekynsl PHK», «Tunst PHK», «Y nBoenne monexynst JTHK»

IIpakT4yeckune padoThI

1. Pemenue 3a1a4 o MoOJeKyJIsIpHONW OMOIOTUI

Tema 2.3. CTpoeHue 3yKapuoTH4eCKOM U MPOKAPUOTUYECKOM KIIeTOK (6 4acoB)

Knerounas memOpana, nuromiazma, sapo. OCHOBHbIE OpraHOU bl KJIETKHU: dHI0TIa3MaTHYeCKas
CeTb, amnmnapar [0k, TM30COMbI, MUTOXOHPUH, TIACTUABI, puOOCOMBI. DYHKIIMHY OCHOBHBIX
qacTel ¥ OPraHou0B KIETKU. OCHOBHBIE OTJINYUS B CTPOCHUH KUBOTHOM M PACTUTEIBHOU
KJIETOK.

XpomocoMsl, ux ctpoeHne U GpyHkiuu. KaproTtun. 3HaueHne mocTosHCTBA Yncia U OPMbI
XPOMOCOM B KJIETKaX.

[Tpokapuotuueckas kieTka: popma, pasmepsl. PacripocTpanenue u 3HaueHue OakTepHil B
npupone. Ctpoenue 0akTeprabHOMN KIETKH.

JeMmoHcTpanmu.

Cxembl u Tabu1bl «CTpOEHUE FYKAPHUOTHUECKOU KIIETKNY», «CTpOCHHUE )KUBOTHOU KIICTKH,



«CTpoeHHe pacTUTENBHON KIETKNY», «CTPOEHUE XPOMOCOMBD», «CTpOEHUE MPOKAPUOTHYECKOM
KJIETKH.

JlabopaTopHbie paboThl

1. HaGnroneHue KJIeTOK pacTeHUM U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX Ipernaparax.
[TpakTuyeckue paboThI

2. CpaBHEHHE CTPOCHUE KJIETOK PACTCHUHN U KUBOTHBIX.

Tema 2.4. Peanu3zanus HacleACTBEHHON HH(OpMAIUH B KIIeTKe (2 Jaca).

JHK — nHocutenp HacnenctseHHon nadopmanuu. I'eHeTnaeckuit Koj, ero cBoicTra. [ eH.
buocuntes 6enka.

JeMoHCcTpanuu.

Tabmnna «['eHeTHYecKui Koa», cxeMa «brocuures Oeika

Tewma 2.5. Bupycsl. (3 yaca)

Bupycsl — HekneTouHas popma xu3Hu. OCOOCHHOCTH CTPOCHUS U Pa3MHOXKCHHsI. 3HAUCHUE B
MPUPOJIC U KU3HH YesioBeKka. Mepbl MpOPUIaKTHKN U PaCIPOCTPAHEHUE BUPYCHBIX
3a0o0JieBaHUM.

[Tpodunakruka CIIN/a.

JlemoHcTpanuu.

Cxema «Ctpoenue Bupycay, tadbmuna «[Ipodurakruka CITH1ax»

I'aaBa 3.

OPT"AHUM3M. (38 1acoB)

Tema 3.1. Opranusm — equHoE 11e10e. MHOTOOOpa3ue )KUBBIX OpraHu3MoB. (1 Jac)
MHuoroo6pa3ue opranuzMoB. OJTHOKIETOYHbIE 1 MHOTOKJIETOYHbIE OpraHu3Mbl. Kononuu
OJIHOKJICTOYHBIX OPTaHU3MOB.

JeMmoHcTpanun

Cxema «MHOT000pa3ne OpraHu3MOB»

Tema 3.2. OOMeH BelecTB U IpeBpallieHne dHepruu. (4 yaca)

DHEpPreTUYecKuii 0OMEH — COBOKYITHOCTh PEAKIUi PACIICTIIIEHUS CIOKHBIX OPTaHUYECKUX
BeniecTB. OCOOEHHOCTH SHEPreTHUYEeCKOro oOMeHa y rpuboB U OakTepuil.

Tuns! nutanus. ABTOTpods! U rerepoTpodsl. OCOOEHHOCTH 0OMEHA BELIECTB Y )KMBOTHBIX,
pactenuii u 6axtepuid. [lnactuueckuit oomen. @oToCHUHTES.

JeMmoHcTpanun

Cxema «Ilytn MeTabonm3Ma B KIETKE»

[TpakTryeckne paboThl

3. CpaBHenue mnporeccoB (POTOCHHTE3A U XEMOCHHTE3a

Tema 3.3. PazmHosxenue (9 yacoB)

Jenenue kiaeTku. MUTO3 — OCHOBA POCTa, pereHepaluu, pa3BUTHS U OECIIONIOro Pa3MHOKEHUS.

Pasmuoxenue: Oecriosioe 1 mosioBoe. THUIBI 6€CIIONIOro pa3sMHOKEHHUS.

[TonoBoe pazmHoskeHue. OOpa3zoBaHue MOIOBBIX KIeTOK. Meiio3. Omion0TBOpeHHE Y )KUBOTHBIX
U pacteHuil. buonorndeckoe 3Ha4eHNE OTUIOAOTBOPEHUs. MICKycCTBEHHOE OIbUIEHUE Y
pacTeHuil u

OIIOIOTBOPEHUE Y )KUBOTHBIX.

JeMoHcTpanun

Cxembl: «MHUTO3 U Meii03», «I'ameTorenes», « Tumbpl 6ecrnoyioro pa3MHOXKEHUsD», «CTpoeHne
SMIEKJIETKN U CIIEPMaTO30U1a»

JlaGopaTopHbie padoThI

2.IToBeneHre XpoMOCOM MPU MUTOTHYECKOM JIETIEHUH B KJIETKaX pacTeHUM



[IpakTrueckue paboThI

4. CpaBHEHHUE TIPOIECCOB OECTOIOrO U MOJIOBOTO PA3MHOKEHUS

5. CpaBHeHHE NPOLIECCOB MUTO3a U MeH03a

Tema 3.4. InauBuayansHOe pa3BUTHE OPraHU3MOB ( OHTOreHe3) (4 Jaca)

[Tpsmoe u HenpsiMoe pa3BUTHE. DMOPUOHATBHBIN U TOCTIMOPHUOHATIBLHBIIN MEPUO/ PA3BUTHS.
OcHoBHbI€ 3Tanbl sMOpHoreHes3a. [IpuunHbl HapyleHUi pa3BUTUS OpraHU3Ma.

OHntoreHes yenaoBeka. PenpoykTuBHOE 3/10pOBbE; €r0 3HaUEHHUE Ul OYAYIIHX TOKOJCHUN
mozeit. [lociencTeue BIMAHNAS aaKOroJIsd, HHKOTHMHA, HAPKOTUYECKUX BEILECTB HA Pa3BUTHE
3apoJiplla

yesoBeka. [leprno/ipl TOCTIMOPHOHATIBHOTO Pa3BUTHSI.

JeMoHcTpanuu

Tabmuubr; «OCHOBHBIE CTaAMK OHTOTEHE3a», «IIpsaMoe n Henpsimoe pazBuTuey. Harmsnueiii
MaTepHall IEMOHCTPUPYIOLINE OCIEACTBHSI HEraTUBHBIX (DAKTOPOB Cpe/ibl HA pa3BUTHE
OpraHusMa.

Konnexkunn HaceKoMBbIX

Tema 3.5. HaciiencTBEHHOCTh U U3MEHYUBOCTH. (15 "acoB)

HacnenctBeHHOCTh M UBMEHYMBOCTD — CBOMCTBA OpraHu3MoB. ['eHeTnka — Hayka o
3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH U U3MEHYUBOCTH.

["."Mennenb — OCHOBOIOJIOKHUK T€HETUKU. 3aKOHOMEPHOCTH HACJICI0BAHMS, YCTAHOBICHHBIC
I""Mennenem. Monorubpunoe ckpemniuBanue. [lepBoiit 3akon MeHens — 3aKoH
JIOMUHUPOBaHMUS.

Bropoii 3akon Menens — 3akoH pacuierieHus. 3aKoH YUCTOThI TaMeT. JJurudpuanoe
CKpELIUBaHUE.

Tpertuii 3akoH MeHens — 3aK0H HE3aBUCUMOT0 HAaclleJOBaHUA. AHATM3UPYIOLIEE CKPEIIMBAHNUE.
XpoMocOMHast TeOpHs HacieACTBeHHOCTH. CIEIIIEHHOE HACIe0BaHUE MPU3HAKOB.
CoBpeMeHHbIE TIPEICTABJICHUE O TeHE U reHoMe. B3anmoielicTBie TeHOB.

['eneruka nosa. [lonossie Xxpomocombl. CHEIVIEHHOE € MTOJIOM HACJe10BaHuUE.

3aKOHOMEPHOCTH U3MEHUYMBOCTH. HacneacTBeHHas U HeHAcIeACTBEHHAs N3MEHYUBOCTD.
MoaudukarmonHas ”3MEHUYNBOCTh. KOMOMHATHBHAS 1 MyTallMOHHAs U3MEHYHBOCTh. MyTaIuu.
Tumnsl mytanuii. Mytarenssle (GakTOpBI.

3HaueHHe T'eHETUKH JJI1 MEIULIMHBI. BiIusiHue MyTareHOB Ha OpraHu3M 4eslOBeKa.
HacnenctBenHbie 607€3HN Y€TOBEKA, UX TPUYUHBI U TPODUITAKTHKA.

JeMmoHcTpanumn

CxeMpbl, WILTIOCTPUPYIOIINE MOHOTHOPUTHBIE ¥ TUTHOPHUIHBIE CKPEITMBAHUS, CIICTUICHHOE
HaCJIEe0BAHNE IPU3HAKOB; IEPEKPECT XPOMOCOM; HACJIEIOBAHHE, CLEIIJIEHHOE C ITOJIOM.
ITpumepsl

MOAU(PUKAITMOHHONW U3MEHYMBOCTH. MaTepuabl, JEeMOHCTPUPYIOIINE BIMSIHUE MyTareHOB Ha
OpraHU3M YEeJIOBEKa.

JlabopaTopHbie paboThI

3. CocTaBiieHrE IPOCTENIINX CXEM CKPEIIMBAHUS.

4. Penienue 371eMEHTAPHBIX T€HETUYECKUX 3a]1a4.

5. Omnpenenenrie HOPMbI pEaKIMKU MPU3HAKA HA PUMEPE CKOPOCTH MTPOU3BOJIHHBIX JBHUKEHUH.
[TpakTrueckue pabOTHI

6. BrisiBIIeHHE HCTOYHUKOB MyTareHOB B OKpYXarolien cpeie (KOCBEHHO) U OIIEHKa BO3MOKHBIX
MOCJIEICTBUM MX BIMSHMS HA OPTaHU3MBI.



Tema 3.6. OcHoBHI ceneknuu. buorexnomnorus. (5 yacon)

OCHOBBI CEJIEKIIMM: METO/BI M JOCTHXKEHUS. [ eHETHKA — TeOpeTHUECKasi OCHOBA CEEKIUH.
Cenexuus. Yuenue H.J.BaBuiioBa o ieHTpax MHOrooOpasusi U IPOUCXOXKIECHUS KyJIbTYPHBIX
pacrenuii. OCHOBHBIE METO/IbI CEIEKIINN: THOPUN3AINS; UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JIOCTUKEHUS U HAIIPaBJICHUS Pa3BUTUSL COBPEMEHHON CEJIEKIIUH.

broTexHOIOrHs: TOCTHKEHUS U IEPCIIEKTUBEI pa3BUTUs. I'eHHas nmxeHepus. Kilonuposanue.
['eneTnueckn MoaAN(UIMPOBAHHbBIE OPIaHU3MbI. DTUYECKHUE aCTIEKThl Pa3BUTHSI HEKOTOPBIX
UCCIIEIOBaHUM B OMOTEXHOJIOIMHU (KIIOHUPOBAHUE YEJIOBEKA)

JemoHcTpanuu

Kapra — cxema «lleHTpbl MHOr0OOpPa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX PACTECHUII.
['epOapHbIe MaTepHalbl M KOJUIEKIIMU COPTOB KYJIbTYPHBIX pacteHuil. Tabmuusr: «lopoast
JIOMAITHUX

KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHMID». CXEMbI CO3/1aHUS TEHETUYECKU
MOIUGUIMPOBAHHBIX

IIPOAYKTOB, KJIOHHPOBAHUE OpraHU3MOB. MaTrepuaisl, WIITIOCTPUPYIOIINE JOCTUKECHUS B
obnactu

OMOTEXHOIOTHH.

IIpakTyeckue padoTnl

7.AHanu3 M OLEHKA TUYECKUX ACTIEKTOB Pa3BUTHUS HEKOTOPBIX UCCIIEI0BAaHUN B
OMOTEXHOJIOTHH.

3axmouenue (1 gac)

PeszepBHoe Bpemst (3 vaca)

11 kacc (2 yaca B Hees110, Bcero 68 yacon)
I'TABA 1.
BUJL (36 u)
Tema 1.1
Wcropust 3BOOIIMOHHBIX Hjiel (7 4acoB)
Hcropust 3BOMOIIMOHHBIX Hiel. PazButrue 6mnosioruu B 10JapBUHOBCKHM Mepro. 3HAUCHUE
pa6ort K. Jlunnes, yuenus XK. b. Jlamapka, Teopun XK. KroBbe. [Ipeanocsiiiku BOSHUKHO- BEHUS
Y4EHHUS
Y. MapBuHa. OBomonuoHHas Teopus Y. Jlapsuna. Posib 5BOIIOLIMOHHON TEOpUU B
(dbopmMHupoBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBIMUPA.
JleMoHcTpanus.
Kapra-cxema mapmipyra myremectsus Y. lapsuna. ['epbapHble MaTepraibl, KOJUICKIUH,
dororpaduu u 1pyriue MaTeprabl, MOKa3bIBAIOLINE UHIUBUYaTIbHYIO0 H3MEHUNBOCTD U
pazHooOpasue
COPTOB KYJIBTYPHBIX PACTEHUU U MOPOJ JOMAIIHUXKUBOTHBIX.

Tema 1.2.

CoBpemMeHHOEe 3BOIOIMOHHOE yueHue (16 4acoB)

Bun, ero kpurepun. [lonynsnus — CTpyKTypHasi €eAMHULA BUJA, €IUHHIIA SBOIIOLHH.
CuHreTHYeCKasa TCOPH IBOJIIOLIUH. JIBI/I)KYH_II/Ie CHJIBI DBOJIFOILIUN . MYTaHHOHHBIfI mponecc,



HOMYJISIUOHHBIE BOJIHBI, U30JISI1IMs, ECTECTBEHHBIH 0TOOP; UX BIMSHUE HA T€HO(OH
HOIYJISILIVM.

JBIKyIuil 1 CTaOMIIM3UPYIOLIHMIA €CTECTBEHHBIN 0TOOp. AlanTaluyu OpraHu3MOB K YCIOBUSM
0oOMTaHUA KaK Pe3ysbTaT ICHCTBHUS €CTECTBEHHOTO 0TOOpa. BumoobpazoBaHue Kak pe3yabTar
sBosroru. CriocoObl U myTH BUa000pa3oBanus. CoxpaHeHrne MHOT0oOpa3usi BUJOB KaK OCHOBA
YCTOMUUBOTO pa3BUTUA OMOCchepsl. I TaBHbIe HalIpaBIEHUs YBOIIOLMOHHOIO Mpoliecca.
Bbuonorudeckuit nporpecc u 6uosnornyeckuit perpecc. IlpuanHbl BBIMUpaHUs BUJIOB.
Jloka3zaTenbcTBa

SBOJIIOIIMM OPraHU4EeCKOro MUPA.

JemoncTpanus

Cxema, WIUTIOCTPHUPYIOIIasi KpUTEpUH BUA. TaOIHUIIBI M CXEMBI: «/IBHXKYIIME CHITBI SBOJIIOLIUI,
«O06pazoBaHye HOBBIX BUIOBY», «CXO/ICTBO HAYaJIbHBIX CTaIUI SMOPHOHAIBHOTO Pa3BUTHS
MO3BOHOYHBIX». ['epOapiu, KOIJIEKIINH U APYTHe HArJsIHbIE MaTePHAaJIbl, IEMOHCTPUPYIOIINE
IPUCIOCO0IEHHOCTEOPIaHU3MOBKCPEICOOUTaHUANPE3YIbTAThIBU1000pa3oBaHus. Tabuusl,
MYJISIKHI

U IpyTU€e HAIVISIAHBIE MAaTEpUaJIbl, IEMOHCTPUPYIOLIUE TOMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl,
ux

CTPOEHHE U MIPOUCXOXKACHUE B OHTOI'€HE3E; PYIUMEHTHI U aTaBU3MBI.

JlaboparopHbie pabOTHI

1. U3y4yenne Mop(hoIOrHUECKOTO KPUTEPHUS BUAA

2. N3yuenne npucnocoO0JICeHHOCTH OPTaHU3MOB K CpeJie OOUTaHHS

Tema 1.3.

[Tpoucxoxxaenue xu3Hu Ha 3emiie (6 4acoB)

Pa3Butue npeacraBnenuii 0 BO3HUKHOBEHUHU ku3HU. OnbiThl @. Penu, JI. [Tactepa. I'unoressl o
IIPOUCXOXKAECHNN KU3HU. COBpEMEHHBIE B3Il HA BOSHUKHOBEHHE KU3HU. Teopus
Onapuna—

XomnaeitHa. Y ca0KHEHUE )KUBBIX OPraHU3MOB Ha 3emJie B IPOLIECCE IBOITIOLUU

JeMmoHcCTpanus.

CxeMmbl: «BO3HUKHOBEHHE OJJTHOKJIETOUHBIX YKAPUOTHUECKUX OPTaHU3MOBY», « DBOJIIOIIHS
PACTUTENIBHOTO MUPay, «DBOJIIOLINS )KUBOTHOIO MUpay. Penpoaykuuu kapTuH,
u300pakaromuxgopyu

(bayHypa3znuuHbIX3pHUIIepuo10B.OKaMeHeI0CTH, OTIIEYaTKH OPTaHU3MOB B IPEBHUX MOPOJIaX.
[TpakTyeckue padot

1. AHanu3 1 OLl€HKa PAa3JINYHBIX TUIIOTE3 IPOUCXOKICHUS JKU3HH.

Tewma 1.4.

[Ipoucxoxaenue yenoeka (7 4acoB)

['unoTe3sl npoucxoxaeHus yenoBeka. [lonoxkeHne yenoBeka B cCCTEME KUBOTHOTO MUpa (Kiacc
Munekonuratomue, otpsan [Ipumatser, pox Jlxoan). DBomronys YenoBeKa, OCHOBHBIC Tamnbl. Packl
yenoBeKa. [IporcxokieHne yenoBeueckux pac. BunoBoe eqMHCTBO uenoBedecTBa
JemoHcTpanus

Cxema «OCHOBHBIE JTAllbI BOJIIOLINH YeToBeKay. TaOnuibl, n300paXkarolue CKeIeThl YeIoBeKa
Y TIO3BOHOYHBIX KUBOTHBIX.

[TpakTrueckue paboOThI

2. AHanu3 ¥ OLeHKa PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS YeIOBeKa.

I'JIABA 2.

OKOCUCTEMBI (22 yaca)



Tema 2.1.

Okonoruyeckue HakTopsl (5 4acoB)

Opranusm u cpeaa. [lpeamer u 3a1aun SKOIOTHH. DKOJIOTHYECKHE (PAaKTOPBI CPEIbI
(abmoTnueckue, OMOTUYECKUE, AaHTPOTIOTCHHBIE), UX 3HAYCHHUE B )KU3HU OPraHU3MOB.
3aKOHOMEPHOCTH

BJIMSIHUS KOJIOTHUECKUX (PaKTOPOB HA OPraHU3Mbl. B3aMMOOTHOIIEHHS MEXly OpraHU3MaMHU.
MeXBUI0BbIE OTHOILEHHMS: TAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHLIUS, CHMOMO03
JemoHcTpanus

Harmnsiinas 1eMOoHCTpaius BIUSHUS SKOJIOTHYECKUX (DAKTOPOB Ha XKHUBbIE OpraHu3Mbl. [Ipumepsl
cUMOMO03a B IIPUPO/JIC.

Tema 2.2.

Crpykrypa skocucteMm (7 4acoB)

BunoBas u mpocTpaHCTBEHHAs! CTPYKTYpa 3KocUCTeM. [InieBsie CBsI3U, KpyrOBOPOT BELIECTB U
IPEBpalLEHHs] SHEPTUHU B 3KocucTeMax. [IpuurHbI ycTOHUMBOCTH M CMEHBI SKOCUCTEM. BinsHue
4eJI0BEKa Ha SKOCHCTEMbI. MICKyCCTBEHHBIE COOOIIECTBA — arpoOL€HO3bI

JlemoHcTpanus

Cxema «IIpocTpaHCTBEHHAs CTPYKTYpa 3KOCUCTEMBI (IPYCHOCTh PACTUTENILHOTO COOOIIECTBA)Y.
CxeMmbl 1 TabIHIIBI, TEMOHCTPUPYIONIUE MMUIIEBHIC IIEMTH U CETH; SYKOJIOTUIECKUE TTUPAMHU/IBL;
KPYrOBOPOT

BEIIECTBUIHEPTUUBIKOCHUCTEME.

JlaGopaTopHbie U TPaKTUYECKHUE PAOOTHI

3. CocraBieHuecxeM Liemneil MUTaHusi BIKOCHCTEME.

4. OueHka cosiepKaHusl HUTPATOB B PACTEHUSIX.

3. BrisiBIIeHHE aHTPOIIOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOCUMECTHOCTH.

4. PerieHue 5KOJIOTMYECKHX 3a/1a4.

Tema 2.3.

buocdepa — rinobdanpHas 3xocucreMa (4 yaca)

buocdepa — rmobdanbHas sxocucrema. Coctas U cTpyKTypa 6uocgepsl. Yuenue B. U.
Bepnaackoro o 6uocdepe. Poisb xuBbIX opranu3moB B 6uochepe. buomacca 3emiu.
buonornueckuit

KPYrOBOPOT BEIIECTB (Ha MpuMepe KpyroBOpoTa BOJIbI U YIIIEpo/ia)

JleMoHcTpanus

Tabmuupbl u cxembl: «CTpykTypa ouocheps», «Kpyrosopot Bojsl B Ouochepe», «Kpyrosopor
yriepoja B 6nocdeper». Harasnuelii MmaTepuan, oTpaxaroluiii BUJ0BOE pa3HOOOpas3te KHUBBIX
OpraHu3MoB Ouocdepsl.

Tema 2.4.

buocdepa u uenosek (6 4acoB)

buocdepa u yenosek. I'106anbHbIe 3KOTOTHYECKHE TPOOIEMBI U ITYTH UX PELICHUS.
[TocnencTust nesTeILHOCTH YeNOBEKa /Ui OKpy»Katomiel cpeabl. [IpaBuia noseaenus B
IIPUPOJHOMN

cpeae. OxpaHa IpUpOIBl U PallMOHATIBLHOE HCII0JIb30BaHUE IPUPOAHBIX PECYPCOB
JemoHcTpanus

Ta0nuIIbl, WILTIOCTPUPYIOIINE TI00ATBHBIE SKOJIOTHYECKHIE TPOOIEMBI M ITOCIIEICTBUS
NeSITeTIbHOCTH YeJIOBEKA B OKpYysKaromiel cpeae. KapThl HalmoOHAIBHBIX TAPKOB, 3aITOBETHUKOB U
3aKa3HUKOB Poccum.

[IpakTrueckue paboThI



5. AHauM3 U OIEHKANOCIEACTBUN COOCTBEHHOM IEATEILHOCTH B OKPYXKAIOIIEH Cpejie.

6. AHaJM3 1 OIIEHKA INT00AIBHBIX SKOJIOTHYECKUX MPOOJIeM U IyTel X PeLICHHUS.
3akirodyeHue (2 gaca)
Peseps (10 gaco)

Y4ebHo-TemaTudeckoe rranupoBanue 11 kimace

Ner\rr | Tema ypoka Komnmuectso | B Tom uncie
9acoB Jlaboparopubie | KOHTpOIbHBIE
padoTHI, paboTHI
IPAKTHYECKUE
paboThI
I'maBa 1. Bug 36 2\2 4
1 Tema 1.1. UcTopus 7
SBOJIIOIIMOHHBIX UACH
2 Tema 1.2. CoBpeMeHHOE 16 2 1
HBOJIIOIIMOHHOE YUYCHHE
3 Tema 1.3. 6 1 1
[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha 3eMJie
4 Tema 1.4. 7 1 1
[Ipoucxoxenue
YeJIOBEKa
['maBa 2. Okocucrema 22 1\5 2
5 Tewma 2.1. Dxkonoruyeckue |5
bakTopsl
6 Tema 2. 2. Ctpykrypa 7 1\3 1
HIKOCUCTEM
7 Tema 2.3. buocdepa — 4
rio0abHasi IKOCUCTEMA
8 Tewma 2.3. buocdepa — 6 2 1
rio0abHasi IKOCUCTEMA
3aKIIIoueHue 2
PesepBHOE Bpemst 8
BCEro 68 3\7 6

MarepuajibHO-TeXHHYecKOe o0ecnieyeHne neHTpa «Touka pocray,

HCIOJIb3yeMoe VISl peajin3aluui 00pa3oBaTeIbHbIX MPOrpaMm
1. Ob1iee o6opyaoBaHue

- udpoBast 1adopaTopus Mo OMOJIOTUH;

- MUKPOCKOIIMYCCKAasA TCXHHUKA,

- KOMIIJICKT ITOCY/JbI 1 060py,Z[OBaHI/I$I AJI1 YACHHYCCKUX OIIBITOB I10 6I/IOJ'IOFI/II/I;




- KOMIUJIEKT BJIQXXHBIX MPENapaToB JEMOHCTPALIMOHHBIN;

- KOMILUIEKT repbapueB IEMOHCTPAIIMOHHBIN;

- KOMIUIEKT KOJIJIEKIIMM IEMOHCTPAIIMOHHBIN MO0 pa3HbIM TEMaM Kypca.

2. KommproTepHoe o00py10BaHHE

- HOYTOYK;

- MDY,

Cnucok aureparypsl

Y4eOHO-METOTMIECKUI KOMIUICKT:

1. Aradonora W.b., CuBornazos B.W. buonorus. 10 kinacc : ba3oBsiii u
yriyOJeHHBIN YPOBHHU:

yueoHuk. — M.: Ilpoda, 2020 . — 256 c.

2. Aradonona N.b., CuBornazos B.U. buosnorus. 11 kinacc : ba3oBslit u
yrayOJ€HHBINA YPOBHHU:

yueOHuk. — M.: Jlpoda, 2020 . — 208 c.

3. Aradonona W.b., Cusornazos B.U. [Iporpamma cpennero (mojiHOro) oo1ero
o0Opa3oBaHus 1O

ouonoruun 10-11 kmaccer ( 6a30BbIit ypoBeHb) — M.: [Ipoda, 2015.
JlonoJIHUTeIbHAS JIUTEePaTypa AJIsl YUUTeJs:

1.bycnakoB B.B., [1eineeB A.B., MepuueB A.B. Peanuzanus o6pa3oBaTesibHbIX
MpOTrpaMm Mo

OMOJIOTHH C UCTIOJIL30BAaHUEM 000PYA0BaHUs JETCKOTo TexHomnapka «I1IkobHbIM
KBaHTOPUYM»(yTIyOJIeHHBIN ypoBeHb). MeToanueckoe nocoodue. — M.: IleHTp
€CTECTBEHHO-HAYYHOT'O

U MaTeMaTudeckoro oopaszosanusi, 2021. — 134c.

2. XKenesnsk M.B. buonorus B cxemax, TepMuHax, Tabnuimax. — Poctos u//1:
®enukc, 2017. — 127 c.

3. Koznogra T.A., Kyumenko B.C. buonorus B tabnuiax. 6-11 kiaccer:
crpaBoyHOeE nocooue. — M.:

Hpoda, 2005. — 234c.
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