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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYI0 OCHOBY  JUIf
ompeeseHus MOIX010B K (POPMHUPOBAHUIO COEpKaHus yueOHoro npeamMera «buonorus»
coctaBwin: KoHuenTyanbHbie nonoxenuss ®I'OC COO o B3anM0o00yCIOBICHHOCTH LIEIEH,
COJIEpKaHUs, PE3YIbTATOB 00yUYeHHs U TPEOOBAHMI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB,
MOJIOKEHUST 00 OOIIMX LENSIX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHCTEeMBI cpeaHero obmiero oopa3zoBanms B Poccuiickoit deneparuu, a TaKKe MOJT0KESHUS
o crneuuuke Ouonoruu, €€ 3HAUYEHUU B IO3HAHUU KUBOW MPUPOABI U 0OECIeYeHUU
CYyIIECTBOBAaHMSI  4ejoBeueckoro oomiectBa. (CoOriiacHO Ha3BaHHBIM  TIOJIOKEHUSIM,
onpe/ieieHbl OCHOBHbIE (DYHKIIUU MTPOTPAMMBI [0 OUOIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Na€T TpeICTaBICHHWE O LesX, 00 o0mel crpareruu
0o0y4eHHs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIMXCS CPEJACTBAMU Y4YEOHOro IMpeaMeTa
«buonorusi», ompenenseT o0s3aTENbHOE MPEAMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacnpesiesieHUe Mo pas3jiesaM UM TeMaM, PEeKOMEHIYEMYI0 MOCIEA0BATENbHOCTh U3YUYEHUs
y4eOHOTro MaTepuaja ¢ y4ETOM MEXKIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHMKU
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJarOITXCSl.

B mporpamme mo OHONOTMM TaKKe YYHUTBHIBAIOTCS TPeOOBaHUS K TUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM U TIPEIMETHBIM pe3yJibTaTaM 00yueHus: B OpMUPOBAHUH
OCHOBHBIX  BHMJIOB  y4e€OHO-TIO3HABaTEIbHOM  JAEATEIbHOCTH/YU4E€OHBIX  JEHCTBUMN
00y4aromuxcs 1Mo OCBOCHUIO CO/IeP KaHUsl OMOJIOTrMYeCKOro 00pa30BaHusl.

B nporpamme mno Ouonorum (10—11 kiaccel, 0a30BbIi ypOBEHb) peaIM30BaH
OPUHIMI  TPEEMCTBEHHOCTH B UW3y4YeHHM Ouojoruu, Onaromaps uyeMy B HeH
IPOCMATPUBAETCSl HANPABICHHOCTh Ha Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (popMHpOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX  OPHEHTALMA  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIUICHUS, TPEACTABICHUNA O 30pOBOM o0Opa3e KU3HU U OepeKHBIM
OTHOUIEHHEM K OKpyXKarouen npupogHorn cpexne. I[loatomy Hapsay ¢ u3ydeHHEM
0011e0MOJIOTUYECKUX TEOPHid, a TaKXKEe 3HAHUN O CTPOCHUU JKUBBIX CUCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MpOTrpamMMe MO OHOJOTHUH
yACIEHO BHUMAaHHE HCIOJIb30BAaHUIO TOJYUYEHHBIX 3HAHWW B MOBCEIHEBHOW >KW3HH IS
pElICHHUs IPUKIAIHBIX 33724, B TOM YKCie: MPOPUIAKTUKHI HACIEACTBEHHBIX 3a00JIeBaHUI
YEeJIOBEKa, MEJAMKO-TEHETHYECKOTO KOHCYJbTUPOBAHUS, OOOCHOBAHMS DKOJIOTHUYECKH
11e71eCO00pa3HOT0 TOBEICHUS B OKpY’KAIOIIEeH MPUPOTHON cpeae, aHanmu3a BIUSHUS
XO3SIUCTBEHHON JESATENbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOJHBIX M HMCKYCCTBEHHBIX
HKOCUCTEM. YCHWJIEHHE BHHUMAHMS K MPUKIATHON HAMPABIEHHOCTH YYEOHOIrO MpeaMeTa
«buonorus» NpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBHM I pEIICHUS] OTHON
U3 aKTyaJIbHBIX 33Ja4 IIKOJbHOTO OMOJOTUYECKOTO 00pa3oBaHMsl, KOTOpas Mpearnoiaraet
dopmupoBaHue y OOydYalOMIMXCA CIIOCOOHOCTH  aJanTHPOBATbCS K  HU3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeHero ooiero oopa3oBaHus 3aHUMAET BaxkHoe MecTo. OHa
obecrieunBaeT GopMUPOBaHUE y O0YUaIOIIUXCS MPEACTABICHUM O HAYYHOU KapTHHE MUPA,
pacmmpseT U 0000IIaeT 3HAHUS O >KHUBOW MpUpone, €€ OTIWYUTEIbHBIX TpU3HAKaX —
YPOBHEBOW OpraHU3allMy U 3BOJIIOLMH, CO3AAET yCIOBUS AJIA: NMO3HAHUS 3aKOHOB >KUBOU
npupoasl, (GopMHpoBaHUS (YHKIMOHAJILHOM T'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
0e3omacHOro o0pas3a KU3HU, HKOJOTHYECKOTO MBIIIICHUS, IEHHOCTHOTO OTHOIICHHS K
JKUBOU IIPUPOJIE U YEIIOBEKY.



Bonbmioe 3HaueHue OMOJIOTHS MMEET TakkKe g PEUICHUS BOCHUTATENbHBIX U
pa3BUBAIOIIUX 3aJlad CPEJHEro oO0Iero oO0pa30BaHMS, COMHAIM3AINUA OO0YYarOITHUXCS.
N3yuenne Ouonoruu oOecreyrBaeT YCIOBHUS i (OPMHUPOBAHUS HHTEIUICKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX  HABBIKOB, OJCTETUYECKOH  KYJIBTYPBHI,
CIIOCOOCTBYET MHTETpaluy OMOJIOTMYECKUX 3HAHUM C TPEICTAaBICHUSIMU U3 APYTHX
y4eOHBIX TIPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMHUU U Teorpaduu. HasBaHHBIE TIOJ0KEHUS
0 TIpeIHa3HAYCHUH YUeOHOTo mpeaMeTa «bruomorusy coCcTaBUIM OCHOBY /ISl ONIPEACIICHHUS
MOJXOJ0OB K OTOOpY M CTPYKTYpPUPOBAHHUIO €ro COACpKaHUs, MPEACTaBICHHOIO B
porpaMme 1Mo OMOJIOTHH.

Ot6op comepkanmsi ydeOHOro mnpeamera «buonorus» Ha ©6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULHUUA KyJIbTYpOCOOOpPA3HOro MOAXOAA, B COOTBETCTBHUM C KOTOPHIM
oOyyJaroniiecs: JOJKHbI OCBOUTh 3HAHUS U YMEHUS, 3HAUMMBbIe JIJ1s1 PopMuUpoBaHus 001e
KYJIbTYPBI, ONPEICTAIONINE aJeKBaTHOE TIOBEICHNUE YEIOBEKa B OKPYIKAIOIIEH TPUPOIHON
cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOW KU3HU W MPAKTUUYECKOH nesarenbHOCTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAaHUN 3aHMMAIOT DJIEMEHTBI COJACpKAHUS, KOTOPBIE CIy>KaT
OCHOBOW [uis (OPMUPOBAHUS NPEICTABIEHUN O COBPEMEHHOH €CTEeCTBEHHO-HAYUHOU
KapTUHE MUpa M IIEHHOCTHBIX OPUEHTALMIX JUYHOCTH, CIIOCOOCTBYIOUIMX T'yMaHU3alUU
OMOJIOTUYECKOTO OOpa30BaHUSI.

CrpyKTypupoBaHHe coAepkKaHHUs Y4eOHOro MaTepuaia B MporpaMmme Mo OMOJIOrvu
OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUKW 00 OTIMYUTETHHBIX
OCOOCHHOCTSIX JKMBOW TPUPOABI, O €€ YpPOBHEBOM OpraHM3alMk M OJBOJONUH. B
COOTBETCTBUM C O3TUM B CTPYKType yudeOHOoro mnpeamera «buonorus» BblIeneHbI
CIEyIOUIME CcoJAepKaTenbHble JHHMM: «buonoruss kak Hayka. MeToasl Hay4dyHOTO
no3HaHus», «Kinerka kak Ouonoruyeckas cucrema», «OpraHu3m Kak OHOJIOTHYECKas
cucrtema», «CucreMa M MHOroo0Opasue OpPraHMYECKOro Mupa», «IBOJIOLUS KUBOU
IPUPOABD», « IKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

[ens u3ydenust yuebnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIJICHUE
00y4aromuMUCs 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIHHONW OpPTaHU3alliu JKUBBIX CUCTEM
pa3HOTO paHra M MNPUOOPETeHHWE YMEHHWH HCIONIb30BaTh A3TH 3HAHUS JJS TPAMOTHBIX
JICUCTBUN B OTHOIICHWU OOBEKTOB >KMBOW MPHUPOABI M PEIICHUS PAa3INMYHBIX KU3HEHHBIX
npoOiem.

JlocTrkeHue 1enu u3ydeHus ydyeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
obecrieunBaeTcs PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMUCS CHCTEMbl 3HAHUN O OMOJOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEpPHOCTSX, THUIIOTe3ax, IMpaBWiaX, CIyKalluX OCHOBOW IS
dbopMHpoBaHUs TPEACTABICHUNA O €CTECTBEHHO-HAyYHOW KapTWHE MHpa, O METO/Aax
HAyYHOTO TO3HAHMSI, CTPOCHUH, MHOTOOOpa3HH M OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHW3allid, BBLAAIONIMXCA OTKPBITHUSX M COBPEMEHHBIX HCCIEIOBAHUSAX B
OunoJoruu;

dbopmupoBaHne y OOyYarolUUXCsl TO3HABATENIbHBIX, WHTEJUICKTYabHBIX M
TBOPUECKUX CIMOCOOHOCTEM B MpPOLIECCE aHAIM3a JIAHHBIX O MyTSAX Pa3BUTHUSI B OMOJIOTHU
HAy4YHBIX B3TJIAJ0B, WACH W TOIXOJOB K M3YyUYCHUIO KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aINH;

CTaHOBJICHHE y OOydHaromuxcsi o0me KyJabTyphl, (PyHKIIMOHAIBLHON IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OILICHUBATH SBJICHUS OKPYKAIOILETO MUPA KUBOW MPUPO/IbI
Ha OCHOBAHWMHM 3HAHUH U OMBITA, TOJYYCHHBIX TPU U3YUYECHUU OUOJIOTHH;



dbopMupoBaHne y  OOydYarOIIMXCS  yMEHHWA  WIIIOCTPUPOBATh  3HAYCHHE
OMOJIOTMUYECKUX 3HAHUN B MTPAKTUYECKON JIEATEITHPHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX
METUITMHCKUX TEXHOJIOTHI B arpoOHOTEXHOJIOTHA;

BOCIIUTaHUE YOCXKAEHHOCTH B BO3MOYKHOCTH TTO3HAHUS Y€JIOBEKOM KHBOU MPUPO/IBI,
HEOOXOMMOCTH OEpeKHOTO OTHOIICHUS K HEW, COOJIOJCHUS STUYECKHX HOPM IIPH
MIPOBEICHUN OMOJIOTHYECKHUX MCCIICI0OBAHUT;

OCO3HAHHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWA IS TOBBIIICHUS  YPOBHS
IKOJIOTHYECKOU KYJIbTYPBI, ISl JOPMHUPOBAHUS HAYTHOTO MUPOBO33PECHIIS;

NpUMEHEHUE NPHOOPETEHHBIX 3HAHWKW W YMEHHUW B TIOBCEJIHEBHOM >KU3HHM IS
OIICHKM TIOCJICJICTBUN CBOEH MEATEILHOCTH 110 OTHOIICHHIO K OKpY’KalIehl cpene,
CcOOCTBEHHOMY 3/I0pPOBbIO, 000CHOBaHKE U COOJIOICHUE MEP MPOPMIAKTUKY 3a0071€BaHUM.

B cucreme cpemnero obmiero oOpaszoBaHusi «buonorus», u3ydaemasi Ha 0a30BOM
YPOBHE, SIBIISIETCS 00s3aTEIbHBIM YUEOHBIM TIPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOM
obnactu «EcTecTBeHHO-HAYYHBIC TIPSIMETHD.

Jlns w3ydeHusi OWoJoTMM Ha 0a30BOM YPOBHE cpemHero oOmiero oOpa3oBaHUS
oTBoauTCsl 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 knacce — 34 yaca (1
4gac B HEJIETIO).



COILEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CB3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U APYTHUMH
€CTECTBCHHBIMHU HayKamH, ¢uimocodueid, STUKONU, SCTETUKON U TpaBoM. Poib Ouosorun B
dbopMHpPOBAHUY COBPEMEHHOW HAy4YHOW KapTHUHBI Mupa. CrcTeMa OMOJOTUYECKHUX HayK.

MeTonpl TMO3HAHMS JKWUBOW MpUPOIbl (HAOMIONEHUE, OSKCIEPUMEHT, OIHCAaHUE,
U3MepeHue, Kiaccupukarys, MOACIMPOBaHUE, CTATUCTHIECKass 00paboOTKa JaHHBIX ).

JleMoHCcTpaIUU:

[Toptpertsl: Y. Jlapsun, I'. Mennens, H. K. Konpsuos, /[xx. Yorcon u @. Kpuk.

Tabnuibl ¥ cxeMbl: «MeToAbl TO3HAHUS KUBOW MPUPOIBI».

JlaGopaTopHble U NPpaKTHYeCKHe PA0OThI:

[IpakTuueckas padota Ne 1. «Vcronb3oBaHWe pa3IUYHBIX METOJOB INPU H3YYEHUU
OMOJIOTHYIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

’Kusble cuctemsbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTIUYue KUBBIX
CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CpoiicTBa OMOcHCTEM W HX pa3HOOOpa3ue. YPOBHM OpraHu3alUMu OUOCHUCTEM:
MOJICKYJIAPHBIM, KIJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHbBIM, MNOMYIALMOHHO-BUIOBOU,
HKOCHCTEMHBIN (OMOTre0IeHOTUYECKHiT), OnoCchepHBIil.

JleMoHCTpaIUA:

Tabnuubl 1 cxeMbl: «OCHOBHbIE TIPU3HAKU KU3HW», «YPOBHU OPTaHMU3AIUU >KHUBOU
IIPUPOJIBI».

Oo6opynoBanue: Moaenb Mosekybl JJHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOCHHUE KJIETKH.

XUMHUECKH  CcOCTaB  KIETKH. XHMHMYECKHE  D3JEMEHTBhI:  MaKpOd3JIEMEHTHI,
MHUKPORJIEMEHTHI. Bo/ia 1 MuHepasibHbIe BEIIECTBA.

@OyHKIMU BOJBl U MHUHEpAIbHBIX BelleCcTB B KieTke. [logaepxaHue ocMOTHUECKOTO
OanaHca.

benku. CoctaB u cTpoeHHE OCENKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3amenumble ¥ 3aMEHUMBIE AMHHOKHUCIOTBL. AMMHOKHMCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOW MOJEKYJbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMUYECKUe CBOMCTBA OenkoB. buomornueckne QpyHKImm OEIKOB.

depMeHTHI — Onosiornueckue karanu3zaropbl. CTpoeHue pepMeHTa: akTUBHBIN LEHTD,
cyoctpatHas cnenuduuHoct. Kodepmentsl. Burtamunbl. Otiauuus (QepMEHTOB OT
HEOPraHWYECKUX KaTaJIu3aTOPOB.

VYrneBoapl: MoHOcaxapuibl (INIOKO3a, pubo3a U Je30Kcupub03a), Arcaxapubl
(caxapo3sa, JIakTO3a) M MoJIMcaxapuibl (Kpaxmall, TJIMKOTEeH, LeUTo03a). buonoruueckue
(GYHKIIMM yTIIEBOJIOB.

Jlununel: Tpurauuepuasl, Gocdonunuasl, crepounsl. I'napodunbHO-THAPOGDOOHBIE
cBoiicTBa. buonornueckue QpyHkiuu nunuaos. CpaBHEHHE YITIEBOJOB, OCJIKOB U JIUIHI0B
KaK UCTOYHUKOB SHEPTHUHU.



HyxnennoBeie kucnotel: JJHK u PHK. Hykieornael — MOHOMEPBI HYKIEMHOBBIX
kucnoT. Crpoenne u Qynkuuu JJHK. Crpoenne u ¢pynxumm PHK. Buget PHK. ATO:
CTpoeHHue U QyHKITUH.

[{uTosnorust — Hayka o KieTke. KneTtouHas Teopust — npumep B3aUMOJEHCTBUS U U
($bakToB B HAYYHOM MMO3HAHUU. METOIbI U3YUECHHUSI KICTKH.

Knetka kak mnenoctHas xuBasi cuctema. OOmue MNpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpana, mojekyiasl JIHK kak renermueckuii ammapaT, cUCTeMa CHHTE3a
Oenka.

Tunsl KiIeTOK: JyKapuoTHUecKass U Mpokapuotuyeckas. OcoOEHHOCTH CTPOCHHS
npokapuoTudyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOM
KkJ1eTKU. OCHOBHBIE OTINYUS PACTUTENBHON, Y)KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs! CTEHKA, MIMKOKAIHUKC, X (PYHKIUH.
[TnazmaTtuueckas mMeMOpana, e€ cBoiicTBa W ¢GyHKuuu. [luromnasma u e€ opraHoupbl.
OpnomemOpanubsie  opranouwnabl  kietku: OIIC, ammapat Tonbaxu, JTU30COMBI.
[TonyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHJpPHUHU, IUIacTUibl. [IpoucxoxaeHue
MUTOXOHAPUA M miactua. Buael mmactua. HememOpanHble OpraHouabl  KJIETKU:
pUOOCOMBI, KIETOYHBIA LIEHTP, HEHTPHOIU, PECHUUKH, KTYTHUKU. DYHKIMHU OPraHOMIOB
KJIETKH. BKitoueHus.

SAnpo — perynaropueiii 1neHtp kietku. CTpoeHue sapa: saepHas 000J04YKa,
KapHOoIlIa3Ma, XpOMAaTHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEIIECTB B KIIETKE.

JleMoHCTpaIUA:

[Toptpertsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneinen, P. Bupxos, [Ix. Yorcon,
@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

J[Ilnarpammel: «PacripeieieHne XUMHYECKMX DJJIEMEHTOB B HEXKHMBOM IPUPOIE»,
«Pacmpenenenne XMUMUYECKUX 2JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabnuiet u cxemsl: «llepuogndeckas TabauIa XUMUYECKUX IEMEHTOBY, «CTpoeHHe
MOJIEKYJIbI BOAB», «buocunres Oenka», «CtpoeHue MoiieKyibsl Oenka», «CTpoeHue
dbepmenray, «Hyknennoswsie kucinotsl. [JHK», «Ctpoenne monexkynst AT®», «Ctpoenue
DYKApUOTUYECKOW KIETKM», «CTpPOEHHE >KMBOTHOM KIETKW», «CTpOECHHE PaCTUTEIbHOU
KIeTKn», «CTpoeHHe MpOKapHOTUYECKON KIETKW», «CTpoeHue sapa  KIETKW»,
«YTneBoapl», «JIMuae.

OO6opyioBaHKe: CBETOBOM MUKPOCKOII, 000pyI0BaHUE IS TIPOBEICHUS HAOTIOACHUH,
U3MEPEHUHN, OSKCHEPUMEHTOB, MHUKpONpenaparbl  pPACTUTENbHBIX, JKUBOTHBIX U
OaKTEepHAIbHBIX KIETOK.

JlabopaTopHble M IpaKTHYecKHe padoThI:

Jlabopatopnas padota Ne 1. «/3ydeHne kaTaIUTUYECKONH aKTUBHOCTU (PepMEHTOB (Ha
pUMEPE aMUJIa3bl WK KaTallas3bl)y.

JlabopaTtopHas pabota Ne 2. «M3ydeHue CTpOeHHUs KJIETOK PACTEHUH, >KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OIMHMCAHUE).

Tema 4. /KuzHeaesiTeJJbHOCTb KJICTKH.

OOmeH BemecTB, WIM MeTa0oIu3M. AccuMUiAuUs (MJIaCTHUYECKUH OOMEH) W
JUCCUMWIISIUS (PHEpreTHUecKuii 0OMEH) — JABE CTOPOHBI €IMHOTO Ipoliecca MeTadoIn3Ma.
Posb 3aK0HOB COXpaHEHMsI BEIIECTB U SHEPTUH B IOHMMAaHUU METa00JIn3Ma.



Turbr oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIii. Posib pepmenToB B 0OMeHe
BEILIECTB U NIPEBPALIEHUN YHEPTHH B KIIETKE.

®dotocunte3. CBeroBass u TemHOBasg (a3bl Qorocunreza. Peaknuum Qorocunresa.
OddexTuBHOCTL (hoTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3a Ui KU3HU Ha 3emiie. BiusHue
yCIOBHM cpeibl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMIEHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHU.

XeMOocHHTEe3. XEeMOCHHTE3UpYIolne OakTepuu. 3HAUeHWE XeMOCHHTe3a JJISl JKU3HU
Ha 3eMIIe.

OuepreTuueckuii oOMeH B KkieTke. Pacuierienue BeliecTB, BBIJCICHUE U
aKKyMYJMpPOBAHUE SHEPIUM B KIETKE. JTalbl 3HEPreTUYeckoro oOMeHa. [ nukomus.
bpoxenne wu ero Buael. KHUCIOpOAHOE OKHCIEHHE, WIM KJIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopuinpoBanue. IHPEKTUBHOCTH IHEPreTUIECKOTO OOMEHa.

Peaknuun matpuuHoro cunresa. 'enermdeckas wHpopmanus u JIHK. Peamuzamms
reHeTudeckor nHpopmamuu B kiaeTke. ['eHeTHUIecKuit Kol U ero cBoicTBa. TpaHCKpUIIINS
— wmatpuunblii cunte3 PHK. Tpaucmsmus — OuocuuTe3 Oenka. OTambl TpPaHCISIUU.
Koauposanue amunokucnot. Posb pubocom B 6GuocunTtese Oenka.

Heknerounsie ¢opmbl ku3Hu — BHpychl. HWcropust oTkpeiTus BupycoB (/1.
N. NBanoBckwuit). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO ITMKJIAa BUPYCOB. bakrepuodarm.
bone3nun pacteHui, JKUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBbIE BHpycamu. Bupyc
umMmyHoeuira yenoseka (BUY) — Bo3Oymutens CIIMla. ObpaTHas TpaHCKpUIILIUSA,
peBepTasza u uHTerpasa. [Ipodunaktiuka pacnpocTpaHeHHus: BUPYCHBIX 3a00JI€BaHHM.

JleMoHCTpaIUA:

[optpetsl: H. K. Konsuos, . Y. MBanosckui, K. A. Tumupszes.

Tabmuiel ~ w cxembl: «Tumbl  muTanus», «Mertabonusm», «MHUTOXOHAPH,
«IHepreTudyeckuii  ooMen», «Xiopormiact», «PDorocunred», «Crtpoenue JIHK»,
«CtpoeHre W (QYHKIMOHUpOBaHUE TreHay, «CuHTe3 Oenkay, «['eHeTHdeckuii Komy,
«Bupyce», «baktepuodarn», «CrtpoeHwe u xku3HeHHBIM 1mkia Bupyca CII/la,
Oaktepuodaray, «Permukanus JTHK».

Oo6opynoBanue: Mogenu-anmmnkaunn — «Yasoenue JHK wu  Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTkn», Mmojenb cTpykrypsl JJHK.

Tema S. PazmHokeHNe M MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslit ki, WK >KM3HEHHBIN 1K kiaeTku. MHTepdaza u muto3. [Ipomeccsl,
npoTekatoiue B uutepdase. Permmukanus — peakius marpuanoro cuareza JJHK. Ctpoenue
XpoMOCOM. XpOMOCOMHBI Habop — KapuoTui. JIMMIOWIHBIA W ramIoWJIHBINA
XpPOMOCOMHBIE HaOOpbl. Xpomatuasl. lluTonmormyeckre OCHOBBI Pa3MHOXKEHUSA W
WHJVBHYaJIbHOTO PAa3BUTHS OPraHU3MOB.

[enenue xierkn — muto3. Craauu muto3a. [Iponecchl, mpoucxomsmme Ha pa3HbIX
CTaauIX MHUTO3a. bOIOrn4ecKuil CMBICII MUTO3a.

[Iporpammupyemas rudesb KJIETKH — allonTo3.

®opMbl pa3MHOXXEHHsI OpraHuM3MOB: Oecrnojioe W mojioBoe. Buabl Oecnonoro
Pa3MHOXKEHUS:  JIEJICHWE  HAJBOE, MOYKOBAaHME  OJHO- W  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pa3MHOXKEHHE. VICKycCTBEHHOE  KIIOHHUPOBAaHUE
OPraHu3MOB, €0 3HAYEHUE ISl CEJIEKIINH.

[TooBoe pa3sMHOKEHUE, €r0 OTIUYHUS OT OECTOJIOTO.

Meiio3. Ctaguu meitosa. IIpoueccsl, npoucxoasmniue Ha craauax menosa. [loBenenue
xpomocoMm B Mero3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE ME03a.



["ameTorene3 — mpoiiecc 00pa3oOBaHMs TOJOBBIX KJIETOK Yy >KUBOTHBIX. llosioBbIe
JKeJe3bl: CEeMEHHUKU U SIMYHUKUA. OOpa3oBaHHE U Pa3BUTHE IOJOBBIX KJIETOK — raMeT
(cmepmaro3ous, SUIEKIETKa) — crepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOSHUS
AUIEKIIETOK U criepMaro3onaoB. OmiogoTBopenue. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (IMOpPHUOTECHES).
Drarnbl SMOPUOHATILHOTO PAa3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYJISAIINS,
opranorene3. IlocTamOproHaIbHOE pa3BUTHE. THIBI MOCTAIMOPHOHATIBLHOTO PA3BUTHS:
npsimoe, Hempsimoe (IMuMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuid. OHTOreHEe3 LBETKOBOTO PACTEHMsS: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoHcTpanun:

Tabmuubl ~ w  cxembl: «DopMbl  pa3MHOXKEHHUST  OpraHU3MOBY»,  «J/IBoitHOe
OIUTIOJIOTBOPEHHUE Y UBETKOBBIX pPACTCHUW», «BeretaTmBHOE pPa3MHOKEHHE PACTCHHUI,
«lenenne xnetku Oakrepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Knerounbi nukim», «Permmukanus JHK», «Mwurtosz», «Meno3», «lIpsimoe u Hempsimoe
pazButue», «l'aMeroreHe3 y MIIEKONUTAKOMIMX © 4YeJaoBeKa», «OCHOBHbIE CTaIUU
OHTOT€HE3a».

O0opyioBaHKE: MUKPOCKOIL, MUKPOITPENAPATHI «CriepMaTo30u,1bl
MJIEKOIUTAKOLIEr0», «SNUIEKIeTKa MIEKOMUTAMIEro», «KapuokrnHues B KIeTKax KOpemka
JyKa», MarHuTHas Mojenb-amuukanusa «/lenenune knetkw», moxens JHK, monens
MeTadazHON XPOMOCOMBI.

JlaGopaTopHble U NPpaKTHYeCKHe PA0OTHI:

JlaGoparopnas padora Ne 3. «HabOmronenne MuTo3a B KJIeTKaX KOHYMKA KOpeIKa JIyKa
Ha TOTOBBIX MUKpOIIpEapaTax.

JlaGoparopnasi pabora Ne 4. «M3yueHune CTpOCHUSI TOJOBBIX KIJIETOK Ha TOTOBBIX
MHKpPONpEenapaTaxy.

Tema 6. HacsieicCTBEeHHOCTh M H3MEHYNBOCTh OPraHNU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pasButus reHetuku. Posnb murosiornn um
AMOPHUOJIOTUN B CTAHOBJICHUU T€HETHKHU. BKiiaq poccHHCKUX U 3apyOeHBIX yUEHBIX B
pa3BUTHE TEHETHKUW. MeToAbl TEeHETUKH (THOPUAOJIOTUYECKUN, IIMTOTCHETHUECKU,
MOJICKYJIIpHO-TeHeTH4eCcKui). OCHOBHBIE TEHETUYECKHUE TOHATHA. | eHeTHdeckas
CHMBOJIMKA, UCITOJIb3yEMasl B CXeMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH  HAcCJIeIOBaHUsl IPU3HAKOB, YyCTaHOBJIEHHbIE [. Menaenem.
MonorubpuaHoe ckpenMBanue. 3aKOoH eIuHOO0Opa3vs THOPUIOB IMEPBOTO TOKOJICHUS.
[IpaBriI0O TOMHHHMPOBAHUS. 3aKOH PACUICIUIEHUS NPU3HAKOB. ['MIOTE3a YHUCTOTHI raMer.
[TonHOE M HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpenBaHue. 3aKOH HE3aBUCHUMOTO HACIEIOBaHUS TMPU3HAKOB.
[{uToreHeTuyeckue  OCHOBBI  AUTHOPUAHOIO  CKpEIIMBaHMs.  AHaIM3UpYIollee
CKpemuBaHue. lcronb3oBaHWE AaHANIM3UPYIOWIETO CKPEIIMBAHUS JUISL  ONpPENECICHUS
TE€HOTHITa OCOOH.

CuennenHoe HacnefoBaHue mnpuzHakoB. Pabora T.Moprana mno cuemieHHOMY
HacJIEJOBaHUIO TeHOB. HapyleHue clemieHrs TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUsl HACTEACTBEHHOCTH. [ eHeTuuecKue KapThl.



['enernka m07a. XpPOMOCOMHOE OIpEJEICHUE TMO0Jia. AYTOCOMBI W IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble U rereporaMeTHble OpraHu3mbl. HacienoBaHue NMpU3HAKOB,
CLIETUIEHHBIX C [TOJIOM.

N3meHunBoCTh. BUibl M3MEHUMBOCTU: HEHACIEICTBEHHAs] M HACJIEACTBEHHasA. Poib
cpenbl B HEHACNHEACTBEHHOM HM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAITMOHHON
M3MEHYMUBOCTU. BapualimoHHbIi pal U BapuallMOHHas KpuBasd. Hopma peakuuu npusHaka.
KonuuecTBeHHbIE M KAYECTBEHHbIE TMPU3HAKM U HUX Hopma peakuuu. CBolicTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

HacnenctBennas, WiauM  TEHOTHIMYECKas, HW3MEHYMBOCTh.  KomOuHAaTHBHas
U3MEHYMUBOCTh. Meio3 M MOJOBOM MpPOLECC — OCHOBAa KOMOMHATUBHOM HM3MEHYMBOCTH.
MytanuronHnas u3MeHuUMBOCTh. Kiaccudukanuss MyTanuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ mpuuuHbl MyTalud. MyTarenssie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
pPAIOB B HaclieACTBeHHOU n3menunBocty H. M. BaBumnosa.

BuesinepHas HaciaeCTBEHHOCTh U M3MEHUYUBOCTb.

['enetuka venoBeka. Kapuotumn yenoBeka. OCHOBHBIE METO/bI T€HETHKH YEJIOBEKa:
reHEAIOTMYECKUM, OJM3HELOBbIM, LUTOT€HETUYECKUM, OMOXUMHUYECKUN, MOJIEKYJISIPHO-
reHeTnueckuii. COBpeMEHHOE OMpe/eNieHue TeHOTHIA: MOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTUNUPOBaHUE, B TOM uucie ¢ nomowmpbro [II[P-anamms3a. Hacnencrteennsie
3a0oyieBaHUsl  YeJOBEKa:  TeHHble  Ooyie3HM, OOJIE3HM  C  HACJIEeICTBEHHOM
MPEAPACIIONIOKEHHOCThIO, XpOMOCOMHBIE ©O0se3Hu. ComaTH4ecKue | TeHEpaTHBHBIC
myTarui. CTBOJIOBbIE KIETKU. [IpuHIMIBI 3710poBOrO o0Opasza KU3HM, IAUATHOCTUKH,
OpOPWIAKTUKA W JIEUEHUS  TIEHETHYEeCKuX  OosiesHed.  MenuKo-reHeTU4ecKoe
KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEJMIMHCKON T€HETUKU B MPEAOTBPAIICHUM U JICUEHUU
TEHETHUYECKUX 3a00JIeBaHUI YeIOBEKA.

JleMoHCTpaIUU:

[loptpetsl: I'. Mennens, T.Mopran, [I'.pge®pu3, C. C.YerBepuxkon, H.
B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuubl U cxembl: «KMOHOTMOPUIHOE CKpPEUIMBAHUE M €ro LUTOT€HETUYECKas
OCHOBa», «3aKOH pacIlEIJICHUsI W €ro LUTOIeHETUYECKass OCHOBa», «3aKOH YHMCTOTHI
ramet», «Jlurubpunnoe ckpemnmBanuey», «lluTomormueckue OCHOBBI JTUTHOPHUIHOTO
CKpeuuBaHus», «Meio3», «B3auMoaeiicTBue amienbHbIX TE€HOBY», «I €HeTHYecKne KapThbl
pacTeHul, )KMBOTHBIX M ueloBeka», «['eHeTuka nomna», «3aKOHOMEPHOCTHU HACIEIOBaHUS,
CIEIUICHHOTO C MOJoM», «KapruoTHIbl YejoBeKa M KUBOTHBIX», «BUAbl M3MEHYMBOCTHY,
«MoaundukanoHHas U3MEHIUBOCTH», «HacnenoBanue pesyc-pakropa», «I eHeTuka rpyri
KpOBW», «MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: MoAenu-anuinKanuu «MoHOTUOpHUIHOE CKpemuBanuey, «HemomHoe
JTOMUHHUPOBaHUEY, «/urnbpuanoe ckpenuBanuey, «llepekpéct xpoMocom», MUKPOCKOIT U
Mukponpenapat «/po3zoduna» (Hopma, mytauuu (OpMBI KpbUILEB U OKPACKU TeEIa),
repbapuii «I'opox moceBHOI».

JlabopaTopHble M IpaKTHYecKHe padoThI:

JlabopatopHass pabora Ne5. «M3ydyenwe pe3ynbTaToB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIBI HA TOTOBBIX MUKPOIIPEmapaTax.

JlabopatopHass pabora Ne 6. «M3yueHne wmMoaU(PUKAIIMOHHOW W3MEHUYHUBOCTH,
MTOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHOW KPUBOM.

JlabopatopHass pabGota Neo7. «AHanu3 wMyTanuil y Apo3oQuiabl Ha TOTOBBIX
MUKpOTIpenapaTax».




[Ipaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M MPOLECC. 3apOKICHUE CENEKIMU U JoMecTUKanus. Yuenue H.
M. BaBuiioBa O IEHTpax MPOUCXOXKJIECHHUS W MHOTrooOpas3usi KyJbTYpHBIX PACTCHUI.
[{eHTpBI MPOUCXOKICHUS JOMAILIHUX KMUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOHbl CeNeKUMU. MacCOoBbIi U WHAMBUAYaAIbHBIM OTOOpHI B
CEJICKIIMM PAaCTEHUN M )KUBOTHBIX. OLIEHKA 3KCTephepa. bIIM3KOPOICTBEHHOE CKPEIIMBAHNE
— uHOpuaunr. Yucras nunus. CKpelmmuBaHue YUCThIX JUHUMA. ['eTeposuc, umm rubpuaHas
cuna. HepoacrBenHoe ckpemuBanue — ayTOpuauHr. OtganénHas ruOpuamzanus U e
ycrexu. CKyCCTBEHHbI MYTareHe3 U MOJYyYEeHHUE MOJMUILUIONI0B. JIOCTHKEHUST CeJIEKIUU
pacTeHMil, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOJCTBA. ['€HHAsl MH)KEHEpUs. DTallbl CO3JAHUS
pexomOuHanTHou JIHK u Tpancrennsix opranusmoB. Knerounas nmkenepus. Knerounsie
KYJIbTYPBL. MuUKpOKIOHAIBHOE pa3sMHOXEHUE pacTeHuMN. KnonupoBanue
BBICOKOTPOAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPTaHU3MOB. DKOJIOTUYECKHUE U ITUUECKUE
npobnembl. [MO — renetnyecku MOAUGUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

Hoptpersl: H. K. BaBunos, U. B. Muuypun, I'. /. Kapnieuenko, M. ®@. lIBaHOB.

Tabnuubl U cxeMbl: kKapTa «LleHTpbl MPOUCXOKACHHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacrenuit», «llopoabl [OOMamHUX JKHUBOTHBIX», «CopTa KyJbTYpPHBIX pPACTCHUIN»,
«Otnanénnas rubpunuzanus», «Padotel akanemuka M. ®. MiBanoBay, «llonumiounusy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsle  KyJbTypel M KIOHUPOBAHUEY,
«KoHCTpyHpoBaHue U NEPEHOC TE€HOB, XPOMOCOM.

O0opyioBaHKE: MYJISKH TUIOA0B M KOPHETUIOAOB AUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuii, repbapuii «CeabCKOX03HCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKTHYeCKUe PadoOThI:

Okckypeust «OCHOBHBIE METOJIbI M JJOCTUKEHUS CENIEKIIMM PACTEHUI U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBI YYacTOK, B
TETUTMYHOE X03sIHCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOMOHHASA OMOJIOTHS.

[IpeAnochuUIKM BOSHUKHOBEHUS 3BOJIIOLIMOHHON T€OpUU. DBOIIOLMOHHAS TEOPUsI U €€
MeCTO B OMOJOruu. BiusHue 3BOJIIOIMOHHON TEOPUU HAa PAa3BUTHE OMOJOTHUU U APYTHX
HayK.

CBunerenscTBa HBOMIONUH. [laneoHTONIOTHMYECKHE: TOCIEA0BATEILHOCTh MOSBICHUS
BUJIOB B TMAaJCOHTOJIOTMYECKOM JeTonucHu, mnepexoaHsie ¢opmbl. buoreorpadpuyeckue:
CXOJICTBO M paznuyue GayH u (Haop MaTeprUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJCTBA U PA3INYUsi SMOPUOHOB Pa3HBIX BUIOB MMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHbIE, PYIMMEHTAPHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIApHO-OMOXMMHYECKHE: CXOJICTBO MEXAaHW3MOB HACIJIEICTBEHHOCTH W
OCHOBHBIX METa0OIMYECKUX MMyTEH Y BCEX OPTraHNU3MOB.

OBomonnonHas teopuss Y. [lapeuna. IIpeanocbuiky BO3HUKHOBEHHUS JapBUHU3MA.
JIBrKymue CWJIbI SBONIONUU BHIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIPH



OTPAaHUYEHHOCTU PECYpPCOB, HEONpEENEHHAsT U3MEHYUBOCTh, OOpHOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckast Teopus 3BoJitouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossostonust. [Tomynanus Kak eIuHULA BUJa U SBOJIIOLHUN.

JBrxymue cuiibl (PaxTopbl) 3BOJIOLMH BUAOB B IPUpoe. MyTallmOHHBINA MPOIECC U
KOMOMHATHUBHAsT M3MEHYMUBOCTh. [lomyssiirionHbie BOJMHBI U Jpeiid reHoB. M3omsuus u
MUTPALIHSL.

EctecTBenHbIil 0TOOp — Hampapisiomuil hakTop 3BoOIUU. DPOPMbI €CTECTBEHHOTO
oToOOpa.

[TpucnocoGneHHOCTh  OpraHM3MOB — Kak  pe3yjpTaT  dsBomonuu.  [Ipumepsl
NPUCTIOCOOJIEHUH y Oprannu3MoB. ApoMop(o3bl U UANOA AN TAIUH.

Bun u BumooOpazoBanue. Kputepunu Buma. OcHOBHbIE (OpPMBI BHA000pa30BAHMS:
reorpauieckoe, FK0JIOTHIECKOE.

MaxkposBomronus. dopmbl SBOJIFOLIUH: dunernueckas, JIABEPIreHTHAS,
KOHBEpIreHTHasl, nmapaienabHas. HeoOpaTumMocTh SBOMIONUY.

[IpoucxoxaeHne OT HECHEUUAIM3UPOBAHHBIX MpenakoB. IIporpeccupyromas
cnieranu3anus. AganTuBHas paandalus.

JleMoHCcTpaIMM:

Hoptpetst: K. JIunnent, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabmuubel u cxembl: «Pa3BuTHe OpraHMYEecKOro Mupa Ha 3emiie», «3apOoJbIIIH
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukcy, «@Dopmbl OOpbOBI 3a CYIIECTBOBAHHEY,
«EctectBennbiit ot60p», «MHOrooOpasue cOpToB pacTeHHit», «MHoroobpasue mopon
KUBOTHBIX»,  «[lomymsium»,  «MyTanMoHHas  U3MEHYUBOCTBHY,  «ApomMopdo3b»,
«Unnoamanraummn», «OOmas npereHepanus», «Buwxyiue cuiabsl 3Bomouun», «Kapra-
cxema wMmapupyra nyrtemectBusi Y. lapsuna», «boppba 3a  cymiecTBoBaHHEY,
«IIprcocoO0aeHHOCTh OpTaHU3MOBY, «I"eorpaduueckoe BHJI000pa30BaHUC,
«IKOJOTrH4YEeCKOE BUA000PA30BAHUE.

OO0opy/ioBaHKE: KOJUIEKIUSI HACEKOMBIX C pa3JIMYHBIMM THUIAMU OKpacku, HaOop
IUIOJIOB U CeMsH, KoJulekius «[IpuMepsl 3alIUTHBIX MPUCTIOCOONCHUM y KUBOTHBIX,
MoJzienb «OCHOBHBIE HAMPABICHUS SBOIOIHI», 00bEMHAS Mozenb «CTpOeHHE TOJIOBHOTO
MO3ra MO3BOHOYHBIX.

buoreorpadguueckas kapta mupa, KouieKius «DopMbl COXpaHHOCTH HCKOIMAEMbIX
JKUBOTHBIX W pPacTeHMil», Monaens ammiukanus «[lepekpéct Xpomocom», BIaKHBIC
npenapatel  «Pa3Butue  HacekoMmoro», «Pa3BuTme  JSTymiKM», — MHKpoIpenapar
«/Ipozoduma» (Hopma, MmyTanuu (GOPMBI KPBIJTEEB M OKPACKH TEJIa).

JlabopaTopHble M MpakTHYecKHe padoThI:

JlabopatopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

JlabGopatopHass pabota Ne 2. «OmmcaHue NPUCTIOCOOIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE 'KU3HU HA 3emuie.

JlonaydHble TpEeACTaBICHHUs O 3apOKICHUM KW3HU. HaydHbple rumnoressl
BO3HMKHOBEHUS XKM3HM Ha 3emiie: a0uoreHe3 M MaHcnepMus. XHUMHYECKasl 3BOJIOLKS.
AOWOTEHHBIN CHHTE3 OPTaHMYECKHX BEIECTB U3 HEOPTaHMYECKUX. DKCIEPUMEHTATHHOE
MOATBEPXKIACHUE XUMUYECKON IBOIONMK. HadanmbHble STanbl OMOJOTUYECKON 3BOJIOIINU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHUE



npoTokyieTKd. [lepBbie KieTkn U ux 3Boionns. GopMHUpOBaHHE OCHOBHBIX I'PYIII KHUBBIX
OpPraHu3MOB.

PazButre xu3Hu Ha 3emie mno 3paMm U nepuonam. Karapxei. Apxeiickas u
npoTepo3oiickas 3pbl. Ilaneo3olickas spa U e€ nepuobl: KEeMOPUHCKUI, OPAOBUKCKUH,
CUJIYPUHCKHN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so30lickas 3pa u €€ Mepuo/ibl: TPUACOBBIM, IOPCKUIL, METOBOM.

Kalino3oiickas 3pa u €€ nepuobl: NajaeoreHOBbIA, HEOT€HOBBIN, aHTPOTIOT€HOBBIN.

XapakTepUCTUKA KJIMMAaTa U I€0J0rHYeCcKuX nporeccoB. OCHOBHBIE TAllbl 3BOJIFOLUN
pPacTUTENBHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYECKOro Mupa Kak OTpakeHue HBoitouud. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIbl OPTAHU3MOB.

OBoJIOLMsA 4YeJoBEeKa. AHTPOIOJIOrMs Kak Hayka. Pa3Butue npencraBieHuUd o
MIPOUCXOKJICHUN YesIoBeKa. MeToapl u3yuyeHus aHTponoreHe3a. CXOACTBa W pa3anyus
YeJoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkyme cunbsl ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUYHMBOCTH U
ecTecTBeHHBIM 0TOOp. OOIECTBeHHBIM 00pa3 JKM3HW, W3TOTOBJICHHE OpYIAUN TpyHa,
MBIIICHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU IBOJIIOIIUYU YEJIOBEKA: aBCTPAJIONUTEKH, UeI0BEK yMEbIii,
Yenosek npsaMoxomsamui, YenoBek HeaHaepTalbCckuii, YenoBek pasymubid. Haxonku
HCKOIAEMBbIX OCTAaTKOB, BpEMS CYIIECTBOBaHHS, OOJACTh pacmpocTpaHeHHUs, OOBEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpOINEOUAHAs (eBpas3uiickas),
HErpo-aBCTpaJIonaHAs  (PKBAaTOpHAIbHAS), MOHTOJOMAHAS (a3MaTCKO-aMEpPUKAHCKas).
YepTbl NPUCHOCOOJIEHHOCTH MPEACTABUTENEH  YEIOBEUECKMX pac K  YCIOBUSM
CyLIECTBOBaHMs. ENMHCTBO denoBeueckux pac. Kputuka pacusma.

JleMoHCcTpaIMK:

[optpetsl: @. Pean, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmuubl  u  cxeMbl: «BosnukHoBenne  CoiiHeyHOM — cucrteMbl»,  «Pa3ButHe
OpraHH4YeCcKOro MHpPay, «PactuTenpHas KIJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuotnueckass kinerka», «CoBpeMEHHas CHUCTEMa OpPraHUYECKOTO  MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YENIOBEKAa M YEIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJOTMYECKMX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moan», «JIpesaue moan», «llepBbie COBpeMEHHBIE II0aN», «HemoBeueckne
pace.

O6opynoBanue: Mmysku - «IIpoucxoxaeHue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAHTPOTA, HEAaHJEPTaIblla, KPOMAHBOHIIA), CIEMKH WIW H300paKEHUS KaMEHHBIX
opyaui nepBOOBITHOTO YeJI0BeKa (KaMHHU-YOMIEPHI, pyoua, ckpebuiia),
TE€OXPOHOJIOTHYECKas TabIuIa, KoK «DopMbl COXPaHHOCTH UCKOTIAEMBIX YKHBOTHBIX
Y PaCTCHUI».

JlabopaTopHble M NpaKkTHYecKHe padoThI:

[TpakTnueckas pabGora No 1. «M3yueHue HCKOMaeMbIX OCTATKOB pACTEHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHsi «DBOJIIOLMSI OPTraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAy4HbIN
WJIU KpaeBeAUECKUM My3el).




Tema 3. Opranu3mbl U OKPYKAOIIAS Cpeaa.

OKoJIOrMs Kak Hayka. 3aJayd W pas3delibl dKOJOTMH. MeToabl 3KOJIOTMYEeCKHX
UCCJIEIOBAaHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHUsT OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3yIlIHAs, [OYBEHHAs,
BHYTPUOPTaHU3MEHHAs!.

OKkonoruueckue  (PaKTOpHL. Knaccudukamuss ~ skojormueckux  (pakTOpoB:
abuoTnueckue, OMOTUYECKUE U AHTPOIOTEeHHBIE. J[eficTBUE HKONOrnueckux (hakTopoB Ha
OpraHU3MBl.

AbGuotndeckue (akTopbl: CBET, TemIepaTrypa, BiIakHOCTb. doToneproausm.
[TpucnocoGnennss OpraHu3MoB K JEHUCTBUIO aOuoTuueckux (aktopoB. buonormueckue
PHUTMBI.

buotnueckue Qakropbl. Buuabl OHOTHYECKHX B3aUMOJEWUCTBHM: KOHKYPEHIIMS,
XHUIIHUYECTBO, cuMOMO3 u ero Qopmbl. [lapazutusm, Koomepalus, MyTyalu3M,
KOMMEHCANU3M (KBapTUPAHCTBO, HAXJICOHMUECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaUYeHUE
OMOTUYECKUX B3aMMOJICHCTBUM JUIS CYIIECTBOBAHUS OPraHU3MOB B  TMPHUPOJHBIX
cooO1iecTBax.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMYJAMU. OCHOBHBIE IMOKAa3aTEId MOMYJISIIUU:
YUCJIEHHOCTh, IUIOTHOCTbh, POXIAEMOCTh, CMEPTHOCTb, NMPUPOCT, Murpaunus. /[nHamuka
YUCJIEHHOCTH NOMYJIALIMU U €€ PeryJisiuusl.

JleMoHCcTpaIMM:

[optpetsi: A. 'ymGonbar, K. @. Pynse, 3. ['ekkers.

Tabmuubl 1 cxembl: kapta «lIpupoansie 30HBI 3emum», «Cpeapl 0OUTAHUS
opranuszMoBy, «Potonepuoausmy, «llomynsuuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nomyJsiuuu uHGy30pun-Ty henbkmn», «[luiesrie nenm».

JlaGopaTopHblie U NPpaKTHYeCKHE PA0OTHI:

Jlabopartophast pabora Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOMTaHUAY.

Jlaboparopnasi pabora Ne 4. «BnusHue cBeTa Ha pPOCT M PA3BUTHUE UYEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabota Ne 2. «Iloacdy€T TIIOTHOCTH TOMYJNALMNA PAa3HBIX BHUIOB
pacTeHun».

Tema 4. Coo01ecTBa M 3K0J10TrH4eCKHE CUCTEMBbI.

CoolmectBo  opraHu3smMoB — OuoneHo3. CTpykTypsl OuoOlleHO3a: BHUI0Baf,
POCTpaHCTBEHHas, Tpoduueckas (muiesas). Bunbl-nomuHanTel. CBsi3u B OUOIICHO3E.

DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [loHsTHE 00 2KOCHCTEME M OHMOTEOIEHO3E.
OyHKIIMOHAILHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYIICHTHI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BeliecTB U MOTOK PHEPTHH B dKocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumieBsle nenu u cetd. OCHOBHBIE MOKAa3aTeld 3KOCHUCTEMBI: OHoMacca,
MPOIYKIMSA. JKOJOTUIECKUE TUPAMHUIBI: MPOAYKIINH, YUCICHHOCTH, Onomacchl. CBOMCTBA
DKOCHCTEM: YCTOMYHNBOCTD, CAMOPETYJISIus, pa3BuTHe. CyKIeccusl.

[IpupoaHble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WIIH
HIMPOKOJIUCTBEHHOTIO JIeca.

AHTpONOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTemsl. buonoruueckoe
U X031CTBEHHOE 3HAYEHHE arpOIKOCUCTEM U ypPOOIKOCUCTEM.



buopaznooOpazue kak  (QakTtop  ycroumBoct  sKocucteM.  CoxpaHeHHe
OMOJIOTMYECKOTO Pa3HOOOpa3us Ha 3emIie.

VYuenue B. 1. Bepnaackoro o 6uochepe. I'panuiipl, coctaB U CTpyKTypa Ouochepsl.
JKusoe BemectBo 1 ero pyHkmun. OcodeHHOCTH Orochephl Kak TI00aTbHON YIKOCUCTEMBI.
JlnHamudeckoe paBHOBECHE U 0OpaTHas CBI3b B Onocdepe.

KpyroBopoTsl BemiectB 1 OMOr€OXMMHUYECKUE ITUKIIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Omochepe 3emum. AHTPOIOTEHHBIE H3MEHEHUS B Ouocdepe.
['moGanbHbIE SKOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHrne MNpupoasl U uenoBeyecTBa. CoxpaHeHue OmMOpazHOOOpa3usl Kak
OCHOBa ycToWuuBocTH Ouocheprl. OCHOBAa PAIMOHATBLHOTO YINPABICHUS MPUPOAHBIMU
pecypcaMu U UX MCNoiab30BaHue. JlocTrkeHus: OMOJIOTUU U OXpaHa MPUPO/IbI.

JleMoHCcTpaIUU:

[Hoptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubel  u  cxemsbl: «[lumesbie 1enmm», «buoleHO3: cOCTaB W CTPYKTypay,
«[Ipupoansie coobiiectBay, «Llenu nuranusy, «konoruyeckas nupamuaa», «buocdepa u
YEJIOBEK», «DKOCHUCTEMA MIMPOKOIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO Jiecay,
«buoneHo3 BooEMa», «ArporeHo3», «lIpuMepHbIe aHTPONOre€HHbIE BO3JCUCTBUS Ha
npupoay», «BaxxkHelllne UICTOYHUKH 3arpsi3HEHMs BO3/yXa U IPYHTOBBIX BOa», «[louBa —
BaKHEHIIas cocrapisitomas onocdepo», «DakTopsl aerpaganuu mnousy, «llapHUKOBBIN
abdexT», «DakTopsl PaAUOAKTUBHOTO 3arpsizHeHus Ouocdepr», «OOmmas CTpyKTypa
ouocdepr», «Pacnpoctpanenue xuzHu B Ouochepe», «O30HOBBIM dKpaH OHOChHEPH»,
«Kpyrosopor yriepona B onocheper», «KpyroBopor azora B Ipupoae».

O6opyioBaHKE: MOEIb-aNTIIUKALINS «Tunuunsie OHMOLIEHO3bI», repOapuii
«PacturenpHple cooOmiecTtBa», Koyuiekiuuu «buonenos», «Bpenurenn BaKHEHIIMX
CEJbCKOXO3SIICTBEHHBIX KYJIbTYp», IepOapuu W KOJUIEKIMU PACTEHUM M JKUBOTHBIX,
NpUHAAJEKAINE K Pa3HbIM JKOJOTHMYECKUM TpymmaMm OJHOTO Buaa, KpacHas kHHTra
Poccuiickoit @enepanmu, n300paskeHUs1 OXPaHIEMbIX BUJIOB PACTCHUHN U )KUBOTHBIX.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTHN HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Cornmacho ®I'OC COQO, ycraHaBIMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJarommuMuCsSs  TporpaMMm  cpeaHero  obmero  oOpa3oBaHWA:  JTUYHOCTHBIM,
MeTanpeMETHBIM U MIPEIMETHBIM.

JINUHOCTHBIE PE3YJIBTATHBI

B cTpyKType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MpeaMeTa «brosorusy BblIeICHbI
CJICTYIONTUE COCTABJISIONIME: OCO3HAHME OOYYaIOIIMMUCSI POCCUHUCKONW T'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAaMOOIIPEACIICHUIO,
HaJIMYWe€ MOTHUBALMU K OOYUYEHHIO OMOJIOTMH, LIEJICHANPABICHHOE PA3BUTHE BHYTPEHHHUX
yOXKIEHUH JMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIUIIUAN
pa3BUTHS OMOJIOTMYECKOTO 3HAHWS, TOTOBHOCTh M  CIIOCOOHOCTH  OOyYaronimxcs
PYKOBOJICTBOBATbCSI B CBOEHM JCSATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH,
OPUCYIIUMU  CHUCTEME OMOJIOTMYECKOTO  OOpa30BaHMSA, HAIMYUE IKOJIOTUYECKOTO
MIPaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH IEJIM U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MpeaMeTa «bruomorusy T0CTUraloTCs B €IMHCTBE
y4eOHOM M BOCIHUTATEIBHON JEATEILHOCTM B COOTBETCTBUUM C TPaJULUOHHBIMU
POCCUMCKUMHU  COIMOKYJIbTYPHBIMU, HUCTOPUYECKHUMH W JyXOBHO-HPaBCTBEHHBIMHU
[EHHOCTSIMU, PUHATHIMU B 00IIIECTBE MPaBUIIAMH U HOPMaMU TMOBEICHUS U CITIOCOOCTBYIOT
IpoleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS M CaMOpAa3BUTHUS, Pa3BUTHS BHYTPEHHEU
MO3ULUN JINYHOCTH, NATPUOTHU3MA, YBAKEHUS K 3aKOHY U MPABONOPAIKY, YEJIOBEKY Tpy/a
U CTaplieMy MOKOJCHHIO, B3AUMHOTO yBaXKCHHs, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY
HACJIEIUIO U TPAJAMIIMAM MHOTOHAlMOHAIbHOrO Hapoaa Poccuiickoit denepanyu, npupoe
Y OKpY>Karollen cpene.

JIndHOCTHBIE pPE3yNbTAaThl OCBOCHHS ydeOHOTO TmpeameTa «buomorus» IOJKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOYYalOMIMXCSl ~ PYKOBOJCTBOBATHCSA
c(hopMHUPOBAHHON BHYTPEHHEH MO3UIMECH JTUIHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIINMH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM
poccuiickoro oOIecTBa, paclIMpPeHHe >XU3HEHHOTO ONbITa W OIbITa JIEATEIHHOCTH B
MpOLIECCEe pean3allii OCHOBHBIX HaIpaBiICHUI BOCHMTATENBHOM AESITEbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaskIaHCKOT0 BOCIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3MIIMKA OOYyYaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO WJIECHA POCCUHUCKOTO 00IIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA H
PaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON NEATETLHOCTH TMPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHNH Y4YEOHBIX U TO3HABATEIbHBIX 3a]1a4, BBIMOJHCHUHM OMOJIOTHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENITh COOCTBEHHYIO MO3UIIMIO IO OTHOIIECHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBACHATH €€;

YyMEHUE YYHUTHIBATbH B CBOMX JIEUCTBUAX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEM C pa3sHbIMH YOCXKICHUSIMH, KYJIbTYPHbIMU LIEHHOCTSMU U
COILIMAJIHBIM TIOJIO)KEHHUEM;



TOTOBHOCTh K COTPYJAHHYECTBY B IMPOIECCE COBMECTHOTO BBITIOJTHEHUSI Y4YEOHBIX,
MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3aJ1a4, YBAKUTEILHOTO OTHOIIEHUS K MHEHHIO
OTITIOHEHTOB TP OOCYKJIEHUH CTIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHUSI:

c(OPMHUPOBAHHOCTh POCCHUUCKOW TPAKIAHCKOW HWISHTUYHOCTH, MATPUOTHU3MA,
YBKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH niepe PoauHo#i, TopAaoCcTH 3a CBOM
Kpau, cBOI0 PoninHy, CBOM SA3BIK U KYJIbTYPY, IPOILIOE U HACTOSALIEE MHOTOHALMOHAIBHOTO
Hapojaa Poccun;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJAHOMY HACICIUI0O M MaMATHUKAM MPUPOIbI,
JOCTUXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKHX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOrMKY, TTOHUMAHMs 3HA4YEHUS OWOJIOTUM B TO3HAHUU 3aKOHOB MPUPOIbI, B KU3HU
YeJI0BeKa M COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXKIAEHHOCTh, TOTOBHOCTh K CIyKeHHI0O u 3ammure (OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CYIL0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE JTYXOBHBIX IECHHOCTEN POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUICCKOTO TTOBEIACHMS;

CITIOCOOHOCTh  OIICHWBATh CHUTYallMI0 MW TPWHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HaHME JIMIHOTO BKJIaJa B OCTPOCHUE YCTOMYHUBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM pOJUTENAM, CO3JIAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSATUS LEHHOCTEW CEMEMHOW J>XWU3HU B COOTBETCTBUU C TPAAULUASIMHU
Hapo 0B Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHUE 3MOIMOHAIIBHOTO BO3JECHUCTBUSA JKUBOW MMPUPO/IbI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BHJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH
Ka4yeCcTBa TBOPYECKOM JIMYHOCTH;

5) ¢puznyeckoro BoCHUTAHHUSA, (POPMHUPOBAHUS KYJLTYPbI 3I0POBbSI MW
IMOIMOHATBHOIO 0JIAT OOy YU

MOHMMAaHWE W peaju3anusl 3J0pPOBOTO W 0e30MmacHOro obpasza KU3HHM (370pOBOC
MUTaHUE, COOJIFOJICHHE TUTHCHWYECKUX TIPaBWJI W HOPM, COaaHCUPOBAHHBIA DPEKUM
3aHATUN W OTABIXA, peryisapHas (Gu3ndeckas akKTHBHOCTH), OCpEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHMYECKOMY 37I0POBBIO;

MOHUMAHHWE IIEHHOCTH TMPaBWJI WHIWBHUAYAJbHOTO W KOJUIGKTMBHOTO O€30MacHOIO
MOBEJICHUSI B CUTYalUsIX, YTPOKAIOUIUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHME TOCIEJCTBUIN U HEMPHUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHHUS aTKOTOJS,
HAapKOTUKOB, KypeHHUs);

6) TPy/10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPY/y, OCO3HaHUE IICHHOCTH MacTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K aAKTHMBHOM JCATCIBHOCTH TEXHOJIOTMYECKONM W COLMAJIbHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMMPOBATh, IUIAHUPOBATH M  CaMOCTOSATEIIBHO
BBITIOJTHATH TAKyI0 A€ TEIbHOCTD;



UHTEpPEC K pa3auuHbiM cepaM MNpOPECCHOHATBHON AESTENIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyaymield mpodeccun W peann30BbHIBATH COOCTBEHHBIC
YKU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHUIO M CaMOOOPA30BAHUIO HA MPOTHKCHHUH
BCEH JKU3HHU,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHMA:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHWE K MPUPOJIC KaK HMCTOYHMKY >KU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIICHUE YPOBHS IKOJIOTHUECKOU KYJIBTYpPhI: MPUOOPETEHUE OTBITA TJIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCIEACTBUM JIJIsl OKPY>KaIOLIEH CPEIbl;

OCO3HaHMe rI00aIbHOTO XapaKkTepa 3KOJIOTUYECKUX MPOoOJIeM U MyTel X pellieHus;

CIOCOOHOCTh HCIOJb30BaTh MPUOOpETaeMble MPU HU3YyYEHWH OWUOJOTHUU 3HAHUS U
YMEHHUSI TIPU PEIIeHUH TPoOJieM, CBSI3AHHBIX C PAlMOHAIBHBIM MPUPOAOIOIH30BAaHUEM
(cobmroaeHue mpaBuil MOBEACHUS B IPUPOJIE, HAPABIECHHBIX HA COXPAaHEHUE PABHOBECHS B
HKOCUCTEMAX, OXpaHy BHIOB, IKOCUCTEM, Orochephr);

aKTUBHOE HENPUATHUE NEUCTBUM, IPUHOCAILUX BPEJ OKPY’KaOIIEed IPUPOJIHON cpeae,
yMEHUe MIPOTHO3UPOBATH HEOJIaronpusTHHIE IKOJIOTHYECKUE MOCIIC/ICTBUS
MPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAIIATH WX,

HaJIMYKE Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMUECKONW KYJIbTYpPbl, OIbITA
NESTEIHLHOCTH JKOJIOTUYECKON HAIpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMHU B
MO3HABATENFHON, KOMMYHUKATUBHON M COLIMAJIBHOM MPAKTUKE, TOTOBHOCTH K Y4acTHUIO B
MPAKTUYECKOM EATEbHOCTH 3KOJOTUYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHHSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOIIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOTO Ha JHUajiore KyJjibTyp,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOErO MECTA B MIOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHME S3BIKOBOM W  YHUTATENBCKOM KYJIbTYpPhl Kak CpeacTBa
B3aUMOJICUCTBHSI MEXKTY JIFOJIbMU U MTO3HAHUS MUPA;

MOHUMaHUe crenuUKy OMOJOTUN KaK HayKH, OCO3HAHUS €€ poju B (hOPMHUPOBAHUU
pPaAIMOHAIFHOTO HAYYHOTO MBIIUICHHSI, CO3JaHUM IIEJIOCTHOTO TIPEACTaBlIeHUs 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NPHUPOJbI, YEJIOBEKa M OOIECTBAa, B IMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M  pEUIEHUH MpOOJIeM COXpaHEHUs MIPHUPOAHOIO
paBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTHMHM 11 COBPEMEHHOW IMBHWJIM3AIINH:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHA MEAMIMHBL, CO3JIaHUE TMEPCIEKTHBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX pEIIaTh PECYpCHBIC MPOOJIEMBbl Pa3BUTHS UYEJIOBEUECTBA,
MOKCKA MyTeH BBIX0JIa U3 TJIOOATBHBIX HKOJIOTHYECKUX TIPOOJIEM U 00ecTieueHus epexoia
K YCTOMYMBOMY pa3BUTHIO, PAIlMIOHAIBLHOMY HCIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U
(GhopMHPOBAHNIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYECHUU OWOJIOTHYECKUX 3HAHUA B TEISAX TOBBIIICHUS
o0mme KyJabTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOW 4YacTu
(bYHKIIMOHATBHON TPaMOTHOCTH O00yUarouxcs, GopMUpyeMOi IPU U3yUEHUN OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHMS JUIsl aHaIU3a U OOBSICHEHUS SIBICHUN
OKpPY’KaloIllero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUE JieslaTh 000OCHOBaHHbIE



3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCSI JAHHBIX C IEIBI0 MOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIEHO WCIIONIB30BaTh OMOJOTMYECKUE 3HAHMS Ui PEHICHUS
npo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHUE IICHHOCTH HAYYHOU JAESITeTbHOCTH, TOTOBHOCTh OCYIIIECTBIISITh MPOCKTHYIO
Y MCCIIEJIOBATENLCKYIO IEATEIbHOCTh HHMBH Iy aIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTHh K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHHA MO OWOJIOTHU B COOTBETCTBUU C XKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble  pe3yJibTaThl  OCBOEHHUsI ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT:  3HauuMble  Juis  (OPMUPOBAHHUA  MHUPOBO33PEHHUS  OOyYarOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIIpPEeIMETHbIE) OOIIeHAayuHble TIOHSTHS, OTPAaXKAIOIINe
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHEHU(PUKY METOJOB MMO3HAHUS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTUs, SIBJICHUE, MIPOLIECC, CUCTeMa, HAyyHbId (aKT,
NPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEOBaHUE, HaAOIIOJEHUE,
U3MEpEHHe, OKCIePUMEHT U  JPYTruxX), yHUBEpCaJbHbIe  y4eOHbIE  JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), oOecneunBaromnme popMupoBaHme
(YHKIIMOHATBHON TPAMOTHOCTHU U COLMATBHON KOMIIETEHIIMU 00Yy4YaIoInXCsl, CIOCOOHOCTD
00yJaronmxcsi HCIOJIb30BaTh OCBOCHHBIE MEXKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE
3HAHMS U YHUBEPCAIbHbIC yUeOHbIC IEWCTBUS B MIO3HABATEIHHON U COLIMAILHON TIPAKTHKE.

MerTanpeaMeTHble pe3yIbTaThl OCBOCHUS MTPOrPaMMBbI CPEAHETO 001ero 00pa3oBaHus
JOJIKHBI OTPAXKATh:

OByaeHne yHUBEPCAJIbHBIMYU Y4eOHBIMH MO3HABATEIbHBIMU /1€HiCTBUSIMH

1) 6a3zoBble JJOrHYeCKHe AeiCTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHHWU 3HAHWUW NPHUEMBI JOTMUYECKOTO MBIIUICHHS (aHaIM3a,
CHUHTE3a, CpaBHEHUS, KiIacCHU(pUKAIMU, 0000IIECHUS), PACKPHIBATh CMBICT OHMOJIOTHYECKHUX
MOHATUHN (BBIIETATh WX XapaKTepHbIC NPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYyTUMU
MOHATHUSMU);

ONPENENATh LIENU NEATEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHTbH PE3YJIbTaThl ACATEIBHOCTH C TIOCTABICHHBIMU IICJISIMH;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHITHS ISl 00bsCHEHUS (DAaKTOB U SBIICHUHN KUBOM
IPUPOIbL;

CTPOUTH JIOTMUECKHE PACCYXKICHUS (MHIYyKTUBHBIC, NEAYKTHUBHBIC, MO aHAJOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM W NPOTUBOPEUHsST B  PacCMaTpUBAEMBIX  SIBICHUSX,
(GbopMyIMpOBaTh BHIBO/IBI U 3aKIIIOUEHUS;

MPUMEHSTH CXEMHO-MOJICIbHBIC CPEACTBA IS MPEJCTABICHHS CYIIECTBCHHBIX CBA3CH
U OTHOIIECHUM B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a TAKkKe MPOTHUBOPEUHI Pa3HOIo
pO/a, BBISIBIICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX UCTOYHUKAX;

pa3pabaTpiBaTh IUJIaH pEHICHUS TMPoOJeMbl C Y4YETOM aHaidW3a HMEIOIUXCS
MaTepHAIbHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JICSITEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISIM,
OIICHMBATh PUCKH TIOCIIEACTBHUM IEATEILHOCTH,



KOOPJIMHUPOBAaTh W BBINOJHATH PabOTy B YCJIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBILLICHUE MPU PELICHUH KUZHEHHBIX MPOOIIeM.

2) 6a3oBbIe UcCIe0BATEIbCKHE IeHCTBHS:

BIAJICTh HAaBBIKAMHU Y4€OHO-UCCIEAOBATENLCKOW W MPOEKTHOW JEeSTENbHOCTH,
HaBBIKAMU pa3pelieHus mpobseM, CIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIHHOMY
MIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a/1ay, MPUMEHEHUIO PA3JIMYHBIX METOJI0B
MO3HAHUS,

UCII0JIb30BaTh Pa3JIMYHbIE BUJbI JAEATEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpPEeTalny, NPEeoOPa30BaAHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyalUsIX, B TOM UHUCIIE
MIPU CO3/IaHUU YUYE€OHBIX U COIMAIbHBIX MPOEKTOB;

dbopMupoBaT, HAYYHBIH THI MBIIUICHHUS, BIAAETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METOJIAMU;

CTaBHUTh U (HOPMYITMPOBATH COOCTBEHHBIE 33a/1a4ul B 00pa30BaTEILHOMN ACATEILHOCTH 1
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3W M AKTyaJU3UpOBaTh 3aJady, BbIIBUTATb
runote3y e€ penieHusi, HaXOJAUTh APTYMEHTHI I JOKa3aTelbCTBA CBOMX YTBEPIXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHMs 3aJaul pe3yJbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHAIIPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS B
po¢heCCUOHATILHYIO CPEy;

yMETh TMEPEHOCUTh 3HAHMS B TIO3HABATEIbHYI0 U MPAKTHUYECKYIO 00JacTu
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, MpEAiiaraTh OPUTHHAIBHBIC TIOJXOJbI U PEIICHUS, CTABUThH
npoOJIeMbl U 33aJ1a4M, TOMYCKAIOUUE aIbTEPHATUBHBIE PELICHUSI.

3) paboTa ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HUHPoOpManmu (TEKCTe Y4eOHOTOo
oCcoOUsI, HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTHYECKUX CIIOBApSAX M CIPABOUYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETe), aHAIM3UPOBaTh MH(POPMAIIMIO PA3TUIHBIX
BUIOB u (GOpM TPEACTABICHUS, KPUTUYECKH OIICHMBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3anpOChl U MPUMEHATh PA3IMUHbIE METOJBI MPHU MOWCKE U 0TOOpE
Oounonornyeckoi nHGopManuu, He0OXO0AUMOM JJIs BBITIOJIHEHUS YICOHBIX 33714,

npuoOpeTaTh OTIBIT WCIIOJIb30BAHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPIIEHCTBOBATh KYJbTYPY aKTHUBHOTO HCIIONb30BAHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpAaTh ONTHUMANIbHYI0 (OpMY MpeAcTaBiIeHHUS OUOJOTHYECKON
uH(popMaIuu (CXeMbl, rpaQuKu, AMArpaMMbl, TAOJIULIbI, PUCYHKU U APYToe);

WCIIOJIb30BaTh HAYUYHBIM S3bIK B Ka4e€CTBE CPEJCTBA MpU padboTe ¢ OMOJIOTHYECKOM
uHboOpMaIeil: TPUMEHITh XUMUYECKHe, (U3MYECKHE M MaTeMaTHYeCKHe 3HAaKU U
CUMBOJIBI, (popmyJibl, aOOpeBUaTypy, HOMEHKIATYpy, MCIOIb30BaTh U MPeoOpPa3OBHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;



BJIQJICTh HABBIKAMH pPAaCIO3HABAHWUSA W 3allWTHl HHPOpMAIHH, WHPOPMAIIMOHHOMN
0€301aCHOCTH JIMYHOCTH.

OBJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM J1€/iCTBUSAAMMU

1) o01enmne:

OCYIIECTBJIATh KOMMYHHMKAIIMM BO BCEX cdepax >KU3HH, aKTUBHO YYacTBOBATh B
JMAJIOTe WU TUCKYCCHHU TIO CYIIECTBY OOCYXKIaeMou TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKA3bIBaTh CY’KJIEHHSI OTHOCHUTENIbHO BBIMIOJIHEHUS TpeajaraéMon 3ajadd, YUUTbIBATh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIUMHN APYTUX YYACTHUKOB JUAJIOTa WU JUCKYCCHH);

pacrmo3HaBaTh HeBepOabHBIE CpPeACTBa OOIIEHHUS, IOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, TPEANOCHIIIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CHUTyalluid, yMEThb CMAr4aTh
KOH(DJIMKTBI U BECTU MIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHHWS U  B3aUMOJICHUCTBUSA, TOHHMATh
HAMEPEHUS JPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHHWE K COOECETHUKY U B
KOppeKTHOU popme hopMyIHpOBaTH CBOM BO3PAKCHHUS;

pPa3BEPHYTO M JIOTMUHO M3JIaraTh CBOIO TOUKY 3PEHMSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB.

2) COBMECTHAsI IeSITeJIbHOCTh:

MOHUMATh U WCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW UM MHAUBUIYAIbHOW pabOTHI
IIPU PEIICHUH OMOJIOTHYECKONW MPOOJIeMbI, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
TPYIIOBBIX (HOPM B3aUMOJECHCTBUS MIPHU PEIICHUH YYEeOHOU 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHUCTBUN C YUETOM OOILIUX UHTEPECOB U
BO3MOYXHOCTEH KaXKJ10TO 4JIEHA KOJJIEKTHBA,;

NPUHUMATh 1€ COBMECTHOW NEATENbHOCTH, OPraHW30BBIBATH U KOOPJIWHUPOBATH
JEUCTBUSA MO €€ JTOCTHKEHUIO: COCTaBIIATh IJIaH JEUCTBUM, paclpenessiTh POJIu C YUYETOM
MHEHHUH Y4aCTHUKOB, O0CYXKIaTh Pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXKIOTO Yy4YaCTHHKA KOMAHIBI B OOIIUiIl
pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaratb HOBbIE MPOEKTHI, OIIEHUBATh UJIEU C MMO3UIIMHA HOBU3HbI, OPUTUHAIILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IMOBEJACHUE B PA3JIMYHBIX CHUTyalUsiX,
MIPOSIBJIAITh TBOPYECTBO U BOOOpaKEHHE, OBITh HHUIIMATUBHBIM.

OByajieHUe YHUBEPCAJTbHBIMU PEryJsiTUBHBIMHU /1€ CTBUSIMU:

1) camoopranu3amusi:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS ISl BBISBICHUS MPOOJIEM W UX PEIICHUS B
YKU3HEHHBIX M YYEOHBIX CUTyalUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUM IIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JCHCTBUSX M TOCTYIKAax MO OTHOIICHUIO K XWUBOW MPHUPOJIE, CBOEMY 370POBBIO U
3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO  OCYIIECTBIISITh ~ MO3HABATEJIbHYIO  JI€ATENbHOCTb,  BBISIBIISTDH
npoOieMbl, CTaBUTh U (GOPMYTUPOBATH COOCTBEHHBIC 3agaudl B 00Opa3oBaTeIbLHOU
JEeSATENbHOCTU U KU3HEHHBIX CUTYyaIUX;

CaMOCTOATENbHO COCTAaBJATh IUIAH PEIICHUs MpOOJEeMBbl C YUYETOM HMMEIOUIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHHI;

JaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacuIMpsaTh paMKH y4eOHOTO MTPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;



JIeaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HIMPOKON SPYIUIMH B Pa3HbIX
00J1acTsAX 3HAHUM, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYAlUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATH
COOTBETCTBHE PE3YJIBTATOB LIETISM;

BJA/IETh HABBIKAMHM TI03HABATEIBHOW peQIEeKCHd KaK OCO3HAHHUS COBEPIIAEMbIX
JIEMCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, HCIOJIb30BAThH
npuémbl pedIeKCru 1Jid OUEHKHU CUTYalluH, BBIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATh PEIICHHS IO UX CHHKECHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHAJIU3€E PE3YJIbTATOB JACATEIbHOCTH;

3) npuHsTHE Ce0sl U APYTUX:

NPUHUMATh ceOsl, MOHMMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHAJIU3E PE3YJIbTATOB ACATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPAaBO APYTUX HA OILINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MU C MO3ULIUU JPYTOro YeI0BEKa.

HNPEAMETHBIE PE3YJIBTATBI

[TpenmetHbie pe3yabTatbl ocBoeHHs mporpamMmbl COO mo Ouosnoruu Ha 6a3z30BOM
YpOBHE BKIIOYAIOT creuupuyeckue s ydeObHoro mnpeamera «buonorus» HaydHbIe
3HaHMS, YMEHHA U  CIOocoObl  JEUCTBHMM MO  OCBOGHHUIO,  HHTEPHpETalUu
U TpeoOpa3oBaHUIO 3HAHMIA, BHIBI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS U
NPUMEHEHUIO 3HAaHUI B Pa3JIMYHbIX YUYEOHBIX CUTYalIUAX, @ TAKKE B PEAIbHBIX )KM3HEHHBIX
CUTyallusX, CBS3aHHBIX C Owosormeil. B mporpamme mnpeaMeTHbie pe3yiabTaThl
MPEJICTABJICHBI 110 TOAaM O0y4EHUS.

[IpeameTHbIC pe3yabTaThl OCBOCHUS y4ueOHoro mpeamera «buonorus» ¢ 10
KJ1acce NOTKHbI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE W POJM OMOJIOTHUU B CUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI
MUpa ¥ HAYyYHOTO MHUPOBO33PEHHS, O BKIAJAE€ POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJOBEKa sl PEIICHUs
YKU3HCHHBIX 337124,

YMEHHUE paCKpbIBaTh COEpKaHWE OUOJOTMYECKUX TEPMHUHOB U TOHSATUN: >KU3Hb,
KJIETKA, OpPTaHu3M, MeTaboJin3M (OOMEH BEIIECTB M IPEBpaIlleHue SHEPruu), TOMeocTas
(camoperymsiusi), YpOBHEBas OpraHHW3aIusl JKUBBIX CHCTEM, CaMOBOCIPOHU3BEICHUE
(peripolyK1ius), HAaCJIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE U3Jaratb OMOJIOTMYECKHe TeOpUH (KJIETOUHAsl, XPOMOCOMHAs, MyTallMOHHas,
LEHTpalbHasl JIorMa MoJieKyJsapHoi Ouosnoruu), 3akonsl (I'. Mengens, T. Moprana, H.
M. BaBuiioBa) U y4eHHs (0 LEHTpaxX MHOIrooOpa3usi U NPOUCXOXKACHUS KyIbTYPHBIX
pactenuii H. . BaBunosa), onpenensiTe rpaHUIbl KX TPUMEHUMOCTH K dKUBBIM CUCTEMaM;

yMEHUE BIAJCTh METOJlaMU HAy4YHOTO TIO3HAHUS B OWOJOTHHM: HAOIIOJCHUE W
OMMMCAHWE >KUBBIX CHCTEM, TMPOIECCOB U SBJICHUH, OpTraHM3alus M TPOBEICHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH MEXKIY




UCCIIElyeMbIMH BEIMYMHAMHU, OOBSICHEHHE TMOITYYCHHBIX PE3yJbTaTOB, UCIOJIh30BAaHHBIX
HAYYHBIX TIOHSTHN, TEOPUHA W 3aKOHOB, yMEHHE JeJaTh BBIBOJbI HAa OCHOBAHHUU
MOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE TPU3HAKH BUPYCOB, KIETOK MPOKAPUOT M
DYKApUOT, OJTHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIIeCTB M MPEBpAICHUS SHEPTrUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U
PHEPreTUYeCKOro  oOMEeHa, XEMOCHHTEe3a, MMHTO03a, Meio3a,  OIUIOJOTBOPEHHUS,
Pa3MHOXEHUSI, HHIUBUIYaJIHbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MIPUMEHSTD MOJy4YeHHBIE 3HAHUS 111 00BICHEHUS] OMOJIOTMYECKUX MPOLIECCOB
U SIBJICHUH, JUISl TMPUHATHS NMPAKTUYECKUX DPEIIEHUH B IMOBCEAHEBHON JKM3HU C ILIEIBIO
oOecrieyeHnsi 0€30MACHOCTH CBOETO 3/I0POBbS M 3JI0POBBSI  OKPY’KAIOMIMX JIFO/IEH,
COOJIFOICHUST HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY’KAOIIEH PUPOTHON Cpefie, TOHUMAHHE
HEOOXOIMMOCTH HCIOJIb30BAHUS TOCTHKEHHM COBPEMEHHON OMOJIOTMU U OMOTEXHOJIOTUI
JUTSL PAIIHOHAIBHOTO TIPUPOIOTIOIb30BAHNS;

YMCHHE pelIaTh 3JEeMCHTApHBIC T'CHETUYCCKUE 3aJa4d Ha MOHO- M JUTHOPHIHOE
CKpeIllMBaHUE, CIICIUIEHHOE HAaCJelIOBAaHUE, COCTaBISITh CXEMbl MOHOTHOPHUIHOTO
CKPEIIUBAHUS JJIs IPEICKa3aHUs HACIICIOBAHHS ITPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBIMOJHATH JIAOOPATOPHBIE W MPAKTUYECKHE paOOThI, COONIONATH IMpaBUIIa
npu paboTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYCCKHU OLICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIUIO OUOJIOTHIESCKOTO
COJICPKaHUs, BKIIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHWS U3 Pa3IMYHBIX HCTOYHHKOB
(cpeactBa MaccoBoii MH(MOPMALIUK, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIbI), STUYECKUE ACTIEKThI
COBPEMEHHBIX HCCIIeIOBAaHUI B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaThb COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
Oouonornyeckyro MHGOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN anmnapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro mpenmera «buonorus» ¢ 11
KJlacce JIOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJOTHUU B CHCTEME HAYyYHOTO 3HAHUs
€CTECTBEHHBIX HayK, B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI
MHUpPa M HAy4YHOTO MHUPOBO33pPEHHs, O BKJIAJAE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPAMOTHOCTH Ye€JOBEKa JUIsl pelIeHuUs
YKU3HEHHBIX 337124,

YMEHHUE pacKpbIBaTh COJEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TOHSTHI: BH],
NOMyJIsAlKsA, TEeHOGOHMA, DBOJIOLMS, MABWXKYyIME Cuibl ((akTopbl)  SBOJIOLNH,
NPUCTIOCOOJIEGHHOCT, ~ OPTaHM3MOB,  BHJI000pa30BaHUE,  JKOJOTHYECKHE  (DaKTOPBI,
HKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbI, LEMU MUTaHUs, SKOJOTHYecKas
nupamua, OuoreorieHo3, ouocdepa;

yMEHHUE u3JlaraTh OuoJiorHYeckue Teopuu (dBosonnoHHas teopus Y. [lapBuHa,
CUHTETHYECKAsl TEOPUS HBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBILIEBOTO CXOACTBA
K. M. bapa, yepenoBanus riaBHbIX HarpasieHuil u myteil ssomounn A. H. Cesepuosa,
yuenust o Ouocdepe B. U. Bepnanckoro), ompenensiTb I'paHULbl UX NPUMEHUMOCTH K
YKUBBIM CHUCTEMaM;

yMEHHME BIAJETh METOJaMU HAy4yHOro T[I03HAaHUS B OHOJOTMU: HAOJIOACHUE U
OMMCaHUE IKUBBIX CHUCTEM, IIPOLIECCOB U SBJICHWI, OpraHu3alusi W IPOBEJIEHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BISBICHUE 3aBUCUMOCTH MEXKIY




UCCIIelyeMbIMU BEJIMYMHAMHU, OOBSICHEHHUE MOJIYYEHHBIX PE3yJIbTaTOB, HCIOIb30BAHHBIX
HAy4YHbIX TIOHSATHI, TEOpUA M 3aKOHOB, YMEHHE JeJiaTb BBIBOJBI Ha OCHOBAaHUU
MIOJIyYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPHU3HAKU CTPOCHHUS OMOJOTHUECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIIUM, MPOIYUEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOrEOIICHO30B U
HKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOIO
ot0Oopa, BUA000pa30BaHMsl, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUSI IKOJIOTHYECKUX
(GakTOpoB Ha OpraHM3Mbl, MEPEHOCa BEIIECTB U IOTOKA SHEPTHMM B JKOCHCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHUN B SKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BELIECTB U
OMOTeOXMMUYECKUX ITUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTh MOJyUYEHHbIE 3HAHUSA JUIsl O0BSICHEHUSI OMOJIOTUYECKUX TIPOLIECCOB
U SBJICHUW, JUIA NPUHATUSA MPAKTUYECKUX PELICHUHM B NOBCEIHEBHOW JKU3HU C LEJIBIO
oOecrieueHusi 0O€30MAaCHOCTH CBOETO 3JI0POBbS M 3/0POBbS OKPYKAIOIIUX JIIOJCH,
COOJTI0/IEHUSI HOPM IPaMOTHOTO MTOBEJICHUS B OKPY’KAIOIIEH MPUPOTHON cpejie, TOHUMAaHKe
HEOOXOJMMOCTH  WCIIOJNIb30BAaHUS  JIOCTHDKEHMM  COBPEMEHHOM  Oumonoruu st
PaMOHAILHOTO IPUPO/IOIOJIb30BAHMS;

yMEHHUE PelIaTh dJIeMEHTapHbIe OMOJIOTHUECKHUE 3aJa4H, COCTABIISATH CXEMBI TIEPEHOCA
BEIIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMU MUTaHUS);

YMEHHE BBINOJHATH JTA0OpPATOpPHbIE U MPaKTUYECKHe PadOoThI, COONIOAATh MpaBUIIa
pu paboTe ¢ y4eOHBIM 1 JTA00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH NHPOPMAIIHIO OMOIOTHIECKOTO
COJIEp)KaHMsI, BKJIIOYAIONIYIO IICEBJIOHAYUYHbIE 3HAHUS W3 pPaA3JIMYHBIX HMCTOYHUKOB
(cpencTtBa MaccoBoM HH(pOpMaLMM, HAyYHO-TOMYJSPHbIE MaTepualbl), paccMaTpUBaTh
JI00aJIbHBIE YKOJIOTHYECKUE TIPOOIEMBbl COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO ITO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCBMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
OMOJOTUYECKYI0 MH(POPMAILIMIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIOIh30BAThH
NOHATUIHBIN anmnapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJTACC

Ne || HammeHnoBaHue pa3aenos u KommuecTBo 4yacos ‘ OnexTpoHHbIe (1IU(POBLIC)
/T TEM MPOTPaMMBbI Beero |[Konrponshsie|[Ipaktiyeckue 00pazoBaTesbHBIE PECYPCHI
paboThI paboThI
| 1 H buonorus kak Hayka 2 H 0.5 H 0.5 ‘BI/I6J’II/IOT6Ka ITOK
2 | SKuBBIe cHCTEMBI 1 X 1 05 0 https://m.edsoo.ru/7f41c292
OpraHu3aINs
3 | XuMHYECKUIl COCTaB U 8 0.5 1
CTPOCHHUE KIIETKH
4 | JKuzHeneaTeIbHOCTh 6 0.5 0
KJICTKH
S Pa3muosxenue u 5 0.5 1
WHIUBUIY ATbHOE
pa3BUTHE OPTaHU3MOB
6 | HacimencTBeHHOCTH U 8 0.5 1.5
U3MEHYHUBOCTD
OpTraHU3MOB
7 | Cenekuus OpraHU3MOB. 3 0 0
OCHOBBI OMOTEXHOJIOTHH
18|  PesepsHOe Bpems 1 0 [
OBHIEE KOJIMYECTBO 34 3 4
YACOB I1O ITPOI'PAMME
11 KJIACC
Ne || HaumeHoBaHue pa3zienoB U KonunuecTBo 4yacos ‘ DnekTpoHHbIE (U POBLIE)
n/m TEM MPOTPaMMBI Beero |[Kontposshsie|[Ipaktiueckue 00pazoBaTebHbIE PECYPCHI
paboThI paboThI
1 DBOJIONMOHHAS 9 0.5 1 Bubmmoteka [JOK
Oouosorus https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U 9 0.5 0.5
pa3BUTHE KU3HHU HA
3emie
3 OpraHu3Mbl 1 5 0.5 1
OKpy>Karolas cpesa
4 Coo0bmiecTBa u 9 0.5 0
AKOJIOTHYECKUE CUCTEMBI
S PesepBHOE Bpems 2 0
OBIIEE KOJIMYECTBO 34 25
YACOB I10 ITPOT'PAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuii A.A., PyomnioB A.M. u npyrue
/Moxn pen. Ilaceunuka B.B., Akiinonepuoe o0mectBo «M3marensctBo «IIpocBemenne»

2. bwuonorwus, 11 xkmacce/ [Taceunuk B.B., Kamenckuit A.A., Py6moB A.M. u apyrue
/Mlon pen. [laceunuka B.B., AkuronepHoe oomectBo «M3natenbetBo «lIpocBenienne

3.  bwuonorus. O6mas 6uonorus, 10 kmace/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O6miecTBO ¢ orpaHn4YeHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxrmmonepHoe o6miectBo «M3natenscTBo «IIpocBemenne»

4.  buonorus. Obmas 6uomnorus, 11 knacc/ Cuornazos B.U., Araponosa N.b.,
3axaposa E.T., O6miecTBO ¢ orpaHnYe€HHON OTBETCTBEHHOCTHIO «/IPODAY;
AxmmmonepHoe o6miectBo «M3narenscTBo «IIpocBemmenne»

METOANYECKHUE MATEPUAJIbI IJISA YYUTEJIA

1. bwuonorus, 10 xnacc/ [Taceunnk B.B., Kamenckmit A.A., Pybnos A.M. u npyrue
/Moxn pen. Ilaceunuka B.B., Akinonepuoe o6mectBo «3marensctBo «IIpocBemenne»

2. buonorwus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u apyrue
/Mox pen. Ilaceunuka B.B., Akinonepuoe o0miectBo «3marensctBo «IIpocBemenne»

3. Cusormazos B.I., Aradgonora 1.b., 3axaposa E.T. O6mas 6uomorus.10-11
ki1.M.: lpoda. 2010r. (3aBepuiennast munust Connna H.1.

4. buonorus. 10 kiacc: moypouHsie maHbl o yueouuky CuBornazosa B.1.,
Aradonosoii U.b., 3axaposoii E.T. O0mias 6uomnorus. 10—11 ki
(6azoBbIit ypoBeHb)/aBT.- coct. T.B.3apyanas.- Bonrorpan: Yuurens,.-169c.

5. buonorwus. 11 knacc: moypounsie riadsl mo yueonuky Cusornaszosa B.1.,
Aradonosoii U.b., 3axaposoii E.T. O0mras 6uonorus. 10—11 ki
(6a3oBbIit ypoBeHb)/aBT.- coct.T.B.3apyanas.- Bonrorpan: Yaurens, .-127c.

6. MynpTumeauitnoe npunoxenue Kupunna u Medoaus. O0mas 6uonorus 10-11
ki1,2008T

7. Mynbrumeaniinoe npuioxenue K yueoHuky Cusormnazos B.1., Aradonosa U.b.,
3axapona E.T. O6mas 6uonorus.10-11 ki1, OOO [poda,2008r

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NUHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Ton6opka uaTepHET-MaTEpUAIOB
JUTSL YYUTEJIeH OMOJIOTHH 110 pa3HbIM OMOJIOTHUECKUM JTUCIUITIHHAM.
http://www.ceti.ur.ru Caiit [{enTpa sK0JI0rHUYecKOT0 00yUueHUst 1 HHPOPMAIIUH.
http://school-collection.edu.ru Enunas xomiekius mudpoBbIx 00pa30BaTeIbHBIX PECYPCOB.
www.bio.1september.ru - razera «buosnorus» - NpuIoKeHHE K «1 CEHTAOPS»
Www.bio.nature.ru - Hay4Hble HOBOCTH OUOJIOTHH
www.edios.ru - Dioc - HEHTP AUCTAHIIMOHHOTO 00Pa30BaHUs
www.km.ru/education - YueOHnble MaTepuaibl U ciioBapu Ha caiite «Kuput u Medoauii»
http://window.edu.ru/ Equnoe okHo gocTyma k o0pa3oBaTesbHBIM pecypcam
http://www.priroda.ru — IIpuposa: HalOHAIBLHBINA TOPTAL.
http://obi.img.ras.ru — basa 3Hanuit Mo 6MOIOrHK YeIoBeKa. Y YCOHHUK 110 MOJICKYIISIPHOM
OuoJIOruy YenoBeKka, OMOXUMUH, (PU3NOJIOTUH, TEHHOH U
OEJIKOBOW MHKEHEPUHU.
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