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ITosicHuTeIbLHASA 3aNMUCKA

HopmaTuBHasi 6a3a npenogaBaHus npeaMeTa:
JlanHast pabodasi mporpamMma pa3paboTaHa B COOTBETCTBHHM CO CJICIYIONTUMH HOPMATUBHBIMA U PACTIOPSAUTEIHBHBIMU
JTOKyMEHTaMHU:
- ®enepanbubiii 3akoH «O06 obpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012r. Ne273 ®3; ®T'OC COO
- DenepanbHblii MEepeyeHb yUYE€OHHUKOB, PEKOMEHJIOBAHHBIX (JIOMYIIEHHBIX) K MCIOJIb30BaHUIO B 00pa3oBaTEIbLHOM
mpoiiecce B 00pa30BaTEIbHBIX YUPEKICHUSAX, PEATU3YIONUX MporpaMMmbl 001ero oopazoBanus (m.23, 4.2, c¢1.32, 3akoHa PO
«O0 ob6pazoBanum»); [Ipukaz Ne249 ot 18.05.2019rox
- OOIT COO MBOY «VYmérckas arpoumkenepHas mkoyia » [TPMKA3 Ne 10-OJ1 (1.6, 4.2, ct.32, 3akoHa P® «0O0
00pa3oBaHUN»);
- [Iporpamma o6miero odpaszoBanus 1o 6uosioruu Ay 11-ro knacca «O6mas 6uosorus» 0a30BbId YpOBEHB, aBTOp 3axa-
poB B.b.
- IIporpamma obmiero oOpa3zoBanus o 6uonoruu s 11-ro kimacca «OOmas Ouonorus» aBropoB M.b.Aradonosoii, B.U.
CuBoriazosa.
Vyueonuk B. . Cusornasos, U. b. Aradonosa, E. T. 3axapoBa. buonorus. O6uias Ouonorusi. ba3oBblil ypoBeHb: y4eOHUK
s 11 kimacca o0uieodpa3oBaTeNbHBIX yupexkaeHuii; noa pea. akana. PAEH, npod. B. b. 3axaposa. — 7 —e u3j., nepepaboTaHHoOE.
— M.: [Ipoda, 2021 (Poccuiickuit yaeOHUK). DnekTpoHHas popMa yueOHUKA
buonorus kak ydeOHBIN TIpeIMeT — HeoTheMJIeMasi COCTaBHAs YacTh €CTECTBEHHOHAYYHOT'O 0Opa30BaHMS Ha BCEX CTYIIC-
Hx 00yueHus. Kak ouH M3 BaXKHBIX KOMITOHEHTOB 0Opa3zoBarenbHON o0siactu «EcTecTBo3HaHME» OWONOTHS BHOCUT 3HAYU-
TEJBHBIN BKJIAJ B JOCTIXKEHHE Iieiel o01ero oOpa3oBaHus, 00ecreurnBasi OCBOSHUE YUAIIUMUC OCHOB YUEOHBIX JAWCIUILINH,
pPa3BUTHE MHTEIICKTYAIBHBIX M TBOPUYECKUX CIMOCOOHOCTEH, (popMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS U IIEHHOCTHBIX OpPUEH-
TaInM.
CornacHo aeiicTByomeMy ydeOHOMY IaHy, pabodas mporpamma uist 11 kimacca nmpemxycmaTpruBaeT U3ydeHHe Kypca Ouo-
noruu B o0beme B 11 kimacce — 34 yacoB (1 yac B HeZeI0).



B paboueii mporpaMmMe HaIld OTpakKeHUE IENIM U 3a7]a4d U3Y4YCHUsS OMOJIOTUU Ha CTYNEHHU CpelHero (MOJHOro) oOIIero
oOpa3oBaHMsl, N3JI0’)KEHHBIE B IOSICHUTENBHOM 3anucke K [IpuMepHoi nporpamme 1o 61osaoruu (0a30Bblid yPOBEHB):

® OCBOCHME CHCTeMbl OMOJIOTHYECKMX 3HAHMI: OCHOBHBIX OMOJIOTMUECKUX TEOpUH, UAEH U MPUHLHUIIOB, JIEKAIIUX B OC-
HOBE COBPEMEHHOI Hay4HOU KapTUHBI MUPA; O CTPOECHUH, MHOTOOOpa3HH U 0COOEHHOCTSIX OHOCHCTEM (KJIEeTKa, OpTraHu3M, IMO-
nyJsius, BUA, OuMoreoneHos, ouocdepa); 0 BbIIAIOMUXCSI OMOJIOTMYECKUX OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B OHO-
JIOTUYECKOHN HAYyKE;

® O03HAKOMJIEHHE € MeTOJAaMH MO3HAHHUS MPHUPOAbI: HCCIEIOBATEIBCKUMH METOJaMU OMOJOTHYECKHX HayK (I[UTOJIOTHH,
TEHETUKH, CEJIEKIIMHU, OMOTEXHOJIOTUH, 3KOJIOTUH); METOJIaMU CAMOCTOATEIBLHOTO MPOBEJACHUSI OMOJIOIrMYECKUX HUCCIeI0BaHuM (Ha-
OJr0/IeHUs, U3MEPEHUE, HKCIEPUMEHT, MOJICIMPOBAHUE) U TPaMOTHOIO O(QOPMIICHUS TOJYYEHHBIX PE3yJIbTaTOB; B3aUMOCBS3bIO
Pa3BUTHS METOJIOB U TEOPETUUYECKUX 000OIIEHH B OMOIOTMYECKON HAYKE;

® OBJIaJleHHe YMEHHMSIMHM: CaMOCTOSITEIbHO HAaXOAWTh, AHAIM3UPOBATh M HCIOJB30BAaTh OMOJIOTUYECKYIO WH(OPMAINIO;
M0JIb30BAThCS OMOJIOrMYECKON TEPMUHOJIOTUEN M CHMBOJIMKOW; YCTaHABIMBATh CBSA3b MEXAY Pa3BUTHEM OMOJIOTUU U COLMAIIBHO-
HKOHOMUYECKUMU U IKOJOTHYECKUMU MPOoOIeMaMu YeJI0OBEUECTBA; OLICHUBATh IOCJIEICTBUS CBOEH JESITEIbHOCTHU M0 OTHOILIEHUIO K
OKpYyJ)Karolel cpene, COOCTBEHHOMY 3I0pPOBBIO; OOOCHOBBIBaTH M COOMIOAATh Mephbl NMpodrurakTuku 3aboneBanuit 1 BUU-
uH(EKINHY, TpaBuiia MOBEACHUS B IPUPOJIE U 0OecTieyeHHs] O€30MaCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTHA B UYPE3BbIYANHBIX CHU-
Tyalusix TPUPOTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

® pa3BHTHE NMO3HABATEJbLHBIX HHTEPECOB, HHTE/LUIEKTYAJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEI B MpoIlecce: 3HAKOMCTBA C
BBIIAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEI0OBAaHUSIMU B OMOJIOTHYECKON HayKe, pelIaeMbIMU €10 MTPo0IeMaMu, METO 10~
Jorueil OMOJIOrMYeCKOro UCCIIeI0OBaHMs; TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIEIOBAHUMN, PEIICHUsI OMOJOTHUYECKHUX 3a/1a4, MO/JIe-
JTUPOBaHKS OMOJIOTHYECKUX OOBEKTOB U MIPOIIECCOB;

® BOCHHTaHUE: YOSKICHHOCTH B MO3HABAEMOCTH JKUBOM MPUPO/IbI, CIIOKHOCTH U CAMOLIEHHOCTH >KM3HU KaK OCHOBBI oO1Ieue-
JIOBEUECKHUX HPABCTBEHHBIX IIEHHOCTEH M PAIMOHATLHOTO MPUPOIOTIOIB30BAHHS,

* npuodpereHHe KOMIIETEHTHOCTH B PallMOHAILHOM MPHPOIOTIOIH30BaHUU (COOIIOACHNE TPAaBUI MOBEACHHUS B MPHUPOJIE,
COXPAHEHHUsI PaBHOBECHS B SKOCHUCTEMAaX, OXpaHbl BUJOB, IKOCHCTEM, OMOC(Epbl) U COXpaHEHHH COOCTBEHHOTO 3/I0pOBbs (COOIIO-



JeHHEe Mep MPOQPIIAKTUKHN 3a00J1eBaHMii, oOecredeHne 0e30MacHOCTH KU3HEAEATEIbHOCTH B YPE3BbIUAHHBIX CUTYAIUSIX MPUPO/I-
HOTO U TEXHOT€HHOT'0O XapaKTepa) Ha OCHOBE HCIIOJIb30BAHUS OMOJIOTHYECKUX 3HAHUNA U YMEHUHN B IOBCEITHEBHOM JKU3HU.

B ocHoBe otOopa conep:kaHusi Ha 6a30BOM YPOBHE JIE)KHUT KYyJIbTYpOCOOOpa3HbIA MOAXOJ, B COOTBETCTBUU C KOTOPHIM yya-
Mecs JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAUMMBbIE JJ1s1 (POPMHUPOBaHMSI OOIIEH KyJIbTYpbl, ONPEAEISAIONINE aIeKBaTHOE MTOBEIE-
HUE YeJOBeKa B OKpYXalollel cpene, BOCTpeOOBaHHBIC B KM3HH U MPAKTHUECKOH NEATEIbHOCTH. B cBs3M ¢ 3TUM Ha 6a30BOM
ypOBHE B paboueil mporpaMMe 0co00e BHUMaHHE YJEICHO COJIEP:KaHMUIO0, JIeKaIeMy B OCHOBE (JOPMUPOBAHUSI COBPEMEHHOM ecTe-
CTBEHHOHAYYHOH KapTUHE MUPA, IEHHOCTHBIX OPUEHTALMI U pean3yolIeMy I'yMaHU3alH0 OMOJOrHYECKOro 00pa3oBaHMusl.

[IpuHuun oT6Opa OCHOBHOTO M JOMOJHUTEIBHOIO COJEP>KAHMS CBSI3aHbI C MMPEEMCTBEHHOCTHIO IIeJIe 00pa3oBaHus Ha pas-
JIMYHBIX CTYNEHSIX U YPOBHSIX 00Y4YEHMsI, IOTUKON BHYTPUIIPEAMETHBIX CBSI3€H, a TAaKKE€ C BO3PACTHBIMU OCOOCHHOCTSIMHU Pa3BUTHUS
y4YaIuxcsl.

Jliis npuoOpeTeHrs NPaKTUIECKUX HABBIKOB U MOBBIIIEHUS! YPOBHS 3HAHUN B paO0uylo MPOrpaMMy BKIIFOUEHBI JJAOOpaTOpPHbIE
U TIpaKTUYeCKue paboThl, peaycMoTpeHHble [IprumepHoil mporpaMmoi.

Hywmepaims nabopaTopHbix padoT (BBHAY crielUM(PUKUA Kypca) JaHa B COOTBETCTBHM C UX PACIOJIOKEHUEM B NEepeuHe J1abopa-
TOPHBIX U PAKTUYECKUX padOT, MPEACTABIEHHOM B IPUMEPHOU nporpamme. Bee 1aboparopHbie U pakTHUECKUE padOThI SABIISIFOT-
sl ATarlaMu KOMOMHUPOBAHHBIX YPOKOB M MOTYT OLIEHUBATHCS IO YCMOTPEHHUIO YUUTEIS.

CucremMa ypoKOB COPMEHTHPOBaHA HE CTOJBKO HA Mepeady «rOTOBBIX 3HAHUI», CKOJIBKO Ha (popMHpOBaHUE aKTMBHOM JIMY-
HOCTH, MOTUBUPOBAHHOM K camM000pa30oBaHUI0, 00J1a1at01Iel TOCTATOYHBIMU HAaBbIKAMU U MICUXOJIOTHYECKUMHU YCTAaHOBKaMHM K ca-
MOCTOSITEIbBHOMY ITOUCKY, 0TOOpY, aHaJIU3y U UCIOJIb30BAHUIO HH(OPMALIHH.

O6ocHoBaHMe BHIOOPA NPUMEPHOI MPOrpaMMBblI WIS pa3padoTku padoyeil MpOrpamMMbi:

B paboueil mporpamme HalluIM OTPaXXEHUE LIENW U 3a]]a4l M3YUYeHUs1 OMOJIOTUM Ha CTYIEHH OCHOBHOI'O OOIIEro 00pa3oBaHus,
U3JI0KEHHBIE B MOACHUTENbHOM 3amucke K [IpuMepHoil mporpamme no Ouonoruu. B Hel Takke 3a10K€Hbl BO3MOKHOCTH TIPeay-
CMOTPEHHOT'O CTaHAApTOM (POPMHUPOBaHUS y O0ydaromUXCs OONIEy4YeOHBIX YMEHHU U HABBIKOB, YHUBEPCAIbHBIX CIIOCOOOB JI€si-
TEJIBHOCTH U KJITFOYEBBIX KOMIIETCHIIHUM.

Pa6ouas mporpamma anst 11 kiacca mocTpoeHa Ha CBEACHUAX O OMOJIOTUYECKUX 3aKOHOMEPHOCTAX KUBOM mpuposl. [Ipun-
UIIBI 0TOOPAa OCHOBHOTO U JIOTIOJIHUTEIBHOTO COACPKAHMSI CBS3aHbI C MPEEMCTBEHHOCTHIO 1IeTiel 00pa30BaHMsI HA PAa3TUYHbIX CTY-
MEHSIX U YPOBHAX 00yUEeHMs, JOTUKON BHYTPHUIIPEAMETHBIX CBA3€EH, a TAKKE C BOBPACTHBIMU OCOOCHHOCTSIMH PAa3BUTHS YUAIIUXCSL.
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Nudopmanusi 0 BHECEHHBIX H3MEHEHHSAX B ABTOPCKYIO IPOrpamMmy:

ABTOpCKas mporpamMma nocTpoeHa u3 pacuera 35 yacoB B roj, MHOM oHa nepepabotana, 1 yac B Hepemno (peaepanbHbIil KOM-
IIOHEHT). ABTOpCKas IporpamMma NocTpoeHa u3 pacuera 34 yacoB B roj, MHOM OHa nepepaboTana, 1 yac B Heaemto ((enepanbHbli
KOMITOHEHT).

OmnpenesieHue MecTa U poJid Y4eOHOro npeamera.

CornacHo yuebnomy miany MbBOY «YmMérckas arponHxeHepHas mikosa», B 11 kimaccax mpemycMaTpuBaeTcsi u3ydyeHue 0mo-
JIOTUH.

KoaundecTBo yacoB: 34, 1a00opaTOpHBIX padOT: 7, MpaKTUIECKUX paboT — 6.

TexHonornu o0y4eHusi: TMUHOCTHO-OPUEHTUPOBAHHBIE, PA3HOYPOBHEBOTO O0yUYEHUS], COLIMATIbHO-KOMMYHUKAaTUBHBIE, UTPO-
BOT'0 00yueHus1, Kputuueckoro moiuuienus, MKT-TexHnonorus.

MexaHu3Mbl GOpMHUPOBAHMS KIYEBbIX KOMIIETCHIUN YYAIMXCH:

[ToBTOpeHune, oboOIIeHNE, cUCTEMaTU3alus, CpaBHEHUE, aHallM3, paccKa3 y4YuTelss, Mepeckas, caMOoCTosTeNbHas padoTa ¢
y4eOHHUKOM, pa3/laTOYHbIM MaTepuaioM, padboTa B napax, padbora B rpynmnax, UCCIe0BaTENbCKas ASITEIIbHOCTb.

Buabl u popmbl KOHTPOJISI: PPOHTANBHBIN, MHANBUAYAIbHBIN, TECTOBBIN, TEMATUYECKUI, TOYPOUHBII.

Yposenb nporpammsl (6a30Bblil cTaHAapT/NIPo¢ WL/ NPOABUHYTHINH): 0a30BBIN CTaHIAPT

Bua nporpammel: TUNIOBast

IpuHUMI 00y4YeHHUsI: KOHIIEHTPUYECKUM

IIporpamma cocraBieHa 1 00y4aMIMXCA 00111€00pa30BaTENbHBIX KJIACCOB

Ha ocnoBanuu TpeboBanmii ['ocymapcTBeHHOTOo oOpaszoBaTenbHOro cranmapta 2012 r. B copepkaHuM KaJeHIApHO-
TEMAaTUYECKOr0 TUIAHUPOBAHUS TPEJIIONIAraeTcs peajn30BaTh aKTyalbHbIE B HACTOSLIEE BPEMsI KOMIIETEHTHOCTHBIN, JIMYHOCTHO-
OpPUEHTHUPOBAHHBIN, IEATETLHOCTHBINA MOAX0/IbI, KOTOPbIE ONMPEACISAIOT 3aa491 00y4eHHs. IPUOOpPETEeHNE 3HAHUM O KUBOW MPUPO-

1e, IPUCYIIUX el 3aKOHOMEPHOCTSX, O POJIM OMOJOTHYCCKON HAyKH B MPAKTHYCCKOW JCATEIHHOCTH JIFOJICH, METOJIAaX MO3HAHHMS
KUBOW TIPUPOJBI; OBIAJACHHUE CIIOCOOAMH y4eOHO-TIO3HABATEIbHON, WH(OPMAIITMOHHONW, KOMMYHUKATUBHOU, PehICKCUBHOMN -

TeIbHOCTEH; OCBOEHHUE O0IIenpeAMETHBIX KoMieTeHIil. CorjaacHo AeicTByIoeMy yueOHOMY IUTaHy pabouas mporpaMma mpeay-
cMmaTpuBaeT oOyueHue Ouonoruu Ha 6a30BoM ypoBHe B 00beme 1 yaca B Henemto B 11 kiacce.




YMeHbIIIeHHE KOJUYECTBA YaCOB OCYLIECTBIIIIOCH 32 CUET KOHLEHTPALMW U MHTETPaly y4eOHOW MH(pOpMAIH, U3yuyeHHE
KOTOpPOM HE MpeycMaTpUBAETCs MPUMEPHON MPOTrpaMMOM MO OMOJIOTUHU, a SIBISETCS TOMOJHUTEIBHBIM 3JIEMEHTOM COACpKaHUSA
aBTOPCKOM MPOTrpaMMBbl IO OMOJIOTHH.

B kxypce 6uonoruu s 11 kiacca mporpamma OCyIIeCTBIISIET MHTETPUPOBAHKE O0LIEONMOIOTUYECKUX 3HAHUHM, B COOTBETCTBUU
C IPOIIECCaMHM KU3HU TOTO WM MHOTO CTPYKTYPHOTO YPOBHS OpraHMU3alMK )KUBOM Matepuu. [Ipu 3TOM B mporpaMme erie pas, HO B
ApyroMm Buje (B HOBOM CHUTYyaI[MH) BKIIOYAIOTCSI OCHOBOMOJNATAoMue ATEpHAabl O 3aKOHOMEPHOCTSX KMUBOW MPUPOIBI, PACCMOT-
pPEHHBIE B MPEANISCTBYIOMNX KIaccaX, KaK C IEJIbI0 aKTyalu3alliid paHee MPUOOPETCHHBIX 3HAHWM, TaK W JJIS UX YIIyOJIeHHs |
000011IeHHs] B COOTBETCTBHH € TpeOOBaHUSAMU 00pa30BaTEIbHOI0 MUHUMYMA K U3YYEHHUIO OMOJIOTUU B MOJHOM CpEIHEH IIKOJE Ha
0a30BOM YpOBHE.

B 11 knacce uzyuarotcs pazaeinsl «Bumgy, « IKOCHCTEMBD.

Jiist nproOpeTeH s MPaKTUYECKUX HABBIKOB M TIOBBIIICHUS YPOBHS 3HAHUM B padouyr0 IPOrpaMMy BKIIOUEHBI JIA0OpATOPHBIC
U MpakTU4eckue padoThl, IPEeayCMOTPEHHbBIE aBTOpCKOW nporpammoit u [IpumepHoil nporpammoit. [Ipu cocraBiieHun KajleHIapHO
— TEeMAaTUYECKOTO MJIAaHUPOBAHUS MPOBEACHO COOTHECEHHE JIa0OPATOPHBIX M MPAKTHUYECKUX paboT aBTOPCKOM nuHUM U [Ipumep-
HOM ITPOTPaMMBI.

JlaGopatopHbIe U IpaKTUYECKUuEe paboThI IO OMOJIOTHH ACJISITCS HA JIBE TPYIIIbI:

- HarmpaBJIeHHbIE Ha (POPMUPOBAHHE Y yUAIIUXCS OOIIUX YYEOHBIX YMEHHIM U HaBBIKOB, 000OIIEHHBIX CITOCOOOB JACSTEIHHOCTH;

- HarpaBJIEHHBIE HA OMPe/IeNIEHe YPOBHSA TOTOBHOCTH 00YYArONINXCS HA MMPAKTUKE IPUMEHSTh MOJyUYCHHbIE 3HAHMUSI.

B cBs3M C BBIIIEN3/I0KEHHBIM OLICHUBAHUIO MOJUIEkKAT TOJBKO TMPaKTHUYECKHUE paboThl, OTHOCALIMECS KO BTOPOW TpyIIIE.
[IpakTrueckune pabOTHI, pACCUMTAHHBIC HA MOJTHBIA YPOK U MPETyCMATPUBAIOIINE TOCTHKCHUE YUAITUMUCS TPEOOBAHUIN K YPOBHIO
MOATOTOBKH, 3alMCHIBAIOTCS B KypHale B rpade «Tema ypoka» v nojjexar obsazamenvHomy oyenuganuio. B xaneHaapHo — rema-
TUYECKOM IJIAHUPOBAHUM B COOTBETCTBYIOIIEM CTOJIOIE yKa3aHbl OIEHOYHBIC U 00yUaromye jadopatopHbie padoThl. Bee mpakTu-
yeckrue paboThl BBIJEICHBI B CAMOCTOSITENIbHBIE YPOKHU, TTOJIEKAT 0043ameIbHOMY OYEeHUBAHUIO.

Jlnst yroryOieHusl 3HaHU U PaCIIMPEHUS KPYro30pa ydaluxcsl IPeayCMOTPEHbI JeMOHCTpamu.  [[maHupoBanuem mpemy-
CMOTpPEHBI YPOKH 0000IIAIOIIETO MOBTOPEHHS, KOTOPBIE MMPOBOJSATCS C LIETBI0 CUCTEMATH3AIUN 3HAHUI 110 TEME.



CONEPKAHUE YYEEHOH ITPOTPAMMGBI (34 uac) 11 knace

Pazgen 1. BUJI. 21 yac
Tema 1. HMcTopusi 3BOJIONMOHHBIX M€l (44aca)

Uctopus 3BoMOIMOHHBIX HAcH. Pa3Butre OWOJIOrMU B JOJAPBUHOBCKUM miepuon. 3uauenue pabom K.Jlunmes, yuenus
K.Bb.Jlamapka, meopus 7K.Kiogve. Ilpeanocsuiku Bo3HUKHOBeHUs yueHus Y./lapeunHa. DBosonmonHas teopus Y.Jlapsuna. Poib
HBOJIIOIIMOHHON T€OpHUH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

e JleMOHCTpaLMU

Kapra — cxema mapuipyra nyremectsus U.J{apsuna. ['epbapHble MaTepualibl, KOJUIEKIIUU, GoTOorpaduu U Ipyrue marepua-
JIbI, TOKA3bIBAIOIINE UHIUBUAYAIbHYIO U3MEHYMBOCTh U Pa3HOOOpa3rue COPTOB KYJIbTYPHBIX PACTEHUM U TTOPOJT IOMAIIIHUX >KUBOT-
HBIX.

Tema 2. CoBpeMeHHO€ IBOTIOIHOHHOE yueHHe (9 yacoB)

Bug, ero kputepuu. [lonynsnus — CTpyKTypHasi €IMHULIA BUJA, AUHUIIA IBOTOUNU. Cunmemuueckas meopusi 360I0YUU.
JIBMKyIIIM€E CUITBI DBOJIOLMU: MYTAallMOHHBIN MPOIECC, MOMYIISIMOHHBIC BOJIHBI, U30JISIIMS, €CTECTBEHHBIA OTOOP; MX BIUSHUE Ha
reHOo(OH/T oMUY, AJlaliTallid OPTaHU3MOB K YCIIOBUSM OOWTAaHMS KakK pe3yJbTaT ACHCTBHUS €CTECTBEHHOTO oTOOpa. Bumoo0-
pa3oBaHME KaK pe3ysbTat 3BodtoNuU. CriocoObl U TyTH BUI000pa30BaHMUS.

CoxpaHenre MHOrooOpasusi BUJOB KaK OCHOBA YCTOMUYMBOIrO pa3BUTUA Ouocdepsl. I nasnvie Hanpagienus 380110UUOHHO2O
npoyecca. buonocuueckuii npoecpecc u ouonocuueckuii pecpecc. [lpuuvHbl BBIMUpPAHUS BUJIOB.

JlokazaTeanCcTBa SBOJIIOIIMK OPTaHUYECKOTO BHIA.

JdemoHcTpanuu

CxeMa, WLTIOCTPUPYIOIIAsl KpUTEPUU BUJA. TaONUIIBl M WM CXEMBI: «JIBIDKyIre cuiibl 3BoONHNY, «O0pa3oBaHne HOBBIX
BUJIOBY», «CXOJICTBO HAYAJIbHBIX CTaJMi SMOPHUOHAIIBHOTO PA3BUTHS MO3BOHOYHBIX», TepOapuu, KOJUICKIIMU U JAPYTHe HaTJIsTHBIC
MaTepHuabl, JEMOHCTPUPYIOIINE TTPUCTIOCOOTICHHOCTh OPTaHU3MOB K Cpelie OOUTaHMs B pe3yibTaTe BUI000pa3oBaHus. TaOmuIibl,
MYJISIKU M IPYyTUE HArJISHBIE MaTepHaibl, JEMOHCTPUPYIOIINE TOMOJIOTUYHBIEC U aHAJIOTUYHBIE OPTaHbl, UX CTPOCHUE U MPOUCX O-
KIEHUE B OHTOI'€HE3€E; PYAUMEHTHI U aTABU3MBI.

IKcekypeuss MHorooOpasue BHUJIOB (OKPECTHOCTH IIKOJIBI)



JlabopaTopHbie padoTHI

1) BrlsiBlieHHE U3MEHYMBOCTH Y 0COOEH OJIHOTO BHJIA.

2) BrlsiBiieHHEe TPUCTIOCOOICHUIM OPTaHU3MOB K Cpejie OOMTaHUsl.

* [IpakTuyeckne padorsl 1) Onucanue ocoOelt Buja no MOphoIOruHueckoMy KpUTEpHIO.

Tema 3. IIpoucxo:xxnenue ;xu3Hu Ha 3emie (3 yaca)

Pa3Butre npeacTaBieHnii 0 BO3HUKHOBEHUH XU3HU. Onvimul . Peou, JI. [lacmepa. I'unoTe3sl 0 MPOUCXO0KACHUM KU3HU.

CoBpemeHHbIE B3IUIABI HA BO3HUKHOBEHHE XU3HU. Teopusa OmnapuHa — XoJIelHA. Y CIIOKHEHHE JKUBBIX OPraHM3MOB Ha
3emMiie B IPOLECCE IBOIIOLINU.

JdemoHcTpanuu

CxeMmbl: «BO3HHKHOBEHUE OJHOKJIETOYHBIX dYKaPUOTHUUYECKHX OPTaHU3MOBY», « DBOJIOLMUS PACTUTEIBHOTO MUPa», «IBOJIIO-
1Us AKUBOTHOTO MUpa». Penpoaykuuu kapTuH, n3o0paxaromux ¢piaopy U payHy pa3audHbIX 3p U nepuoaoB. OKaMeHeNnoCTH, OTIIe-
YaTKU OPraHU3MOB B JIPEBHUX IIOPOJAX.

Ikekypeus Victopus pazBuTHs KU3HU HA 3emiie (MHTEPHET-IKCKYpPCHS B KPACBETUECKUMN My3ei)

IIpakTnyeckue padoThI

2) AHaJIN3 ¥ OLIEHKA PA3NIMYHBIX TUIIOTE3 MPOUCXOKICHHS )KU3HH.

Tema 4. Ilpoucxoxnenune yesoBeka (5 yacoB)

['unoTe3bl npoucxoxaeHus yenoseka. [lonoxeHne yenoBeka B CUCTEME KUBOTHOTO Mupa (kiacc MiekonuTaromme, oTps
[Tpumartsl, pon Jlronum). DBomtonusi yeaoBeka, OCHOBHbIE 3Tamnbl. Pacel uenoBeka. [lpoucxoowcoenue uenogeueckux pac. Bunosoe
€MHCTBO YEJI0OBEYECTBA.

JemoncTpanun Cxembl: «OCHOBHBIEC ATalbl HBOJIIOIUHU YeJIOBeKa». Tabnuiibl, n300paxaroue CKeleThl YeJ0BeKa U M03BO-

HOYHBIX )KUBOTHBIX.

Ikckypeus [IpoucxoxxaeHue u 3BOJIONMS YeTOBEKa (MHTEPHET-3KCKYPCHS B KPA€BETUECKUN My3€i)

JlaGopaTopHbie padoThI

3) BrIsABiIeHHE IPU3HAKOB CXOJCTBA 3apOAbILIEH YETOBEKA U APYTMX MIEKOIMUTAMIMX KaK JOKa3aTeIbCTBA X POACTBA.

IIpakTuyeckue padoTbl 3) AHAIKN3 U OIICHKA PA3JIMYHBIX THIIOTE3 MPOUCXOXKICHHS YEIIOBEKA.



Paznen 2. DKOCUCTEMBI (13 yacoB)
Tema 1. Jxkonornueckue paxkropnl (3 yaca)

Opranusm u cpena. [Ipeamer u 3a1auum 3K0JI0TUU. DKOJIOrHUecKue (hakTophl cpenbl (abnoTuyeckue, OMOTUUECKUE, aHTPOIIO-
TeHHBIC), UX 3HAYCHUE B KU3HU OPTraHU3MOB. 3aKOHOMEPHOCMU GIUAHUS IKOIO2UUECKUX (hakmopos Ha opeanusmul. B3aMOOTHO-
IICHUST MEXAY OpraHu3MamMu. MeXBHUIOBBIE OTHOIICHUS: TTapa3uTHU3M, XUIITHUIECTBO, KOHKYPCHIIHS, CHMOUO3.

JdemoHcTpauumn

Harmsigaple MaTepualibl, IEMOHCTPUPYIONINE BIUSHAC SKOJOTHUECKHX (DaKTOPOB Ha JKMBBIC OpraHu3MbI. [IpumMepsr cuMOmno-
3a B IPUPOJIC.

Tema 2. CTpykrypa 3kocucrem (4 gaca)

Bunosast u nmpocTpaHCTBEHHasi CTPYKTypa dKocucTeM. [lumieBsie CBsI3M, KPYroBOPOT BEIIECTB M MPEBpAIIEHUS YHEPTUU B
skocucreMax. [IpuyuHbBl YCTOMUMBOCTH U CMEHBI SKOCHCTEM. BiusHue yenoBeka Ha skocucTeMbl. VIckyccTBeHHbIE coo0IIecTBa —
arpoLeHO3bI.

JlemoHCcTpanumn

Cxema «IIpocTpaHcTBEHHAs CUCTEMA PKOCUCTEMBI (SIPYCHOCTh PACTUTEILHOTO cO00IIecTBa)». CXeMbl U TaOIUIbI, IEMOHCT-
PUPYIOIINE MUIIEBHIE TSN U CETH; SKOJIOTHUCCKUE MUPAMHUIBI; KPYTOBOPOT BEIIECTB M SHEPTHUH B IKOCHUCTEME.

Ikckypeusi 4) EctecTBeHHBIE (JIEC) U MCKYCCTBEHHBIC (ACHAPAPHil) SIKOCUCTEMBI.

JlaGopaTopHbie padoThI

3) CocraBieHHe CXeM Nepeaayy BEIIECTBA U SHEPTUH (IeTeH MUTaHUs) B 9KOCUCTEME.

4) BbIsBICHHE aHTPOIIOTCHHBIX U3MEHEHUI B 9KOCUCTEME CBOEH MECTHOCTH.

5) CpaBHHTEIbHAS XapAKTEPUCTHKA MIPUPOTHBIX SIKOCHCTEM M arpOIKOCUCTEM CBOCH MECTHOCTH.

6) UWccnenoBaHue M3MEHEHHI B DKOCUCTEMAaX Ha OMOJIOTMYECKUX MOJCISX (aKBapHyM)

IpakTuueckue pa6oTbl  4) PemieHue HKOJOTUYECKUX 3a]1a.

Tema 3. buocdepa — riodaabHas 3xkocucremMa (2 yaca)

buocdepa — rmobanpHas sxocucrema. CoctaB u cTpykrypa omochepsl. Yuenune B.U.Bepuanckoro o 6uochepe. Ponb sxuBbix

opranu3MoB B Ouocdepe. buomacca 3emnu. buonosuyeckuii Kpyeogopom seujecma (Ha npumepe Kpy2080poma 800bl U yeiepooa)



Jemoncrpanuu Cxema «Ctpykrypa 6nochepsi», «kKpyrosopot Boasl B 6buochepe», «Kpyroopot yraepoaa B Ouocdepey.
Harnsansiit MaTepual, oTpa)karomuid BUJI0BOE pa3HOOOpa3ue KUBBIX OPraHU3MOB OHOChEpHI.
Tema 4. buocdepa u yesoBek (4 yaca)

buocdepa u yenosek. ['mobGanbHbIE SKOTOTHYECKHE MPOOJIEMBbI U MYTH WX pemieHus. [locnencTus neaTenbHOCTH YeloBeKa
IUIsl OKpy»Karomien cpeasbl. [IpaBuiia nmoBenenus B mpupoiHor cpeae. OXpaHa NpUpobl U pallMOHAIBHOE UCTIOJIb30BAHHUE MPUPOJI-
HBIX MaTEpHUaJOB.

Jdemoncrpamun  TaOauIbl, JEMOHCTPUPYIOUIUE TJI00ATBHBIE KOJIOTHYECKUE MPOOIEMBI U MOCIEACTBUS JEATCIIBHOCTH Ye-

JIOBEKA B OKpy»karouieil cpene. KapTel HalmoHaNbHBIX MAapKOB, 3alIOBEHUKOB U 3aKa3HUKOB Poccuu.

IMpakTnyeckne PpadoThl. 5)AHAINM3 U OLIEHKA MOCICACTBUI COOCTBEHHOM JIEATEILHOCTH B OKPYIKaroIIe cpejie.
6) AHasu3 U OIeHKA III00aIBHBIX SKOJIOTHYECKUX MPOOJIEM U IyTel UX PEHICHHS.

YuyeOHo-TeMaTHUyeckoe Ianuposanue 11 kiace

Ne Ha3BaHue Tembl Bcero ya- | Kou-Bo Teoper. ya- | Kos1-BO KOHTPOJIBHBIX
10 COB COB 4acoB
o Paznen 1. BUJ] 21 yac

1. Tema 1. UcTopusti 3BOJIOUMOHHBIX HAEH 4 4

2. Tema 2. CoBpeMeHHOE 3BOJIIOIIHOHHOE YUCHHUE 9 8 1
3. Tema 3. IIpoucxoxaenue ;ku3uu Ha 3emJie 3 3

4, Tema 4. IIpoucxoxaenne 4ea0BeKa 3) 4 1

Pa3znen 2. 9KOCUCTEMbBI 13 yacoB

3) Tema 1. konornueckue GakTopbl 3 3

6 Tema 2. CTpyKTYypa 3KOCHCTEM 4 3 1

7 Tema 3. buocdepa — riodajsbHast 3kocUCTEMA 2 2

8 Tema 4. buocdepa u yenoBek 4 3 1

HUroro 34 30 4
10
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TpeOoBaHus K YPOBHIO NOATOTOBKH YYAIIUXCSH:

B pesyabTare u3ydyeHusi yaeOHoOro npeamera «buosiorusp» Ha ypoBHe cpeHero o0mero o0pa3oBaHus:

BbinmyckHUK HA 0230BOM YPOBHE HAYUYMTCS:

— packKpbIBaTh Ha IpHUMEpax pojb OMOJIOTHH B (POPMHUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MHpa M B MPAKTHYECKOMN
JIEATEIILHOCTH JIFO/ICH;

— TIOHMMATh M OIMCHIBATH B3aMMOCBS3b MEXIY ©CTECTBCHHBIMU HayKammu: Owojoruei, GU3MKOH, XUMHEH, YyCTaHABIINBAThH
B3aMMOCBSI3b IPUPOIHBIX SIBJICHUI;

— TOHUMATh CMBICHI, Pa3JInyaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXK]1y OCHOBOIIOJIAratolUMKU OMOJIOTHYECKUMHU TTOHSATUSMMU:
KJIETKa, OpTaHu3M, BH/JI, SKOCHCTeMa, Onocdepa;

— HCIIOJB30BaTh OCHOBHBIE METOJBI HAyYHOTO II03HAHHWS B YYCOHBIX OHOJIOTHYECKHX HCCIEIOBAHMUAX, IPOBOIUTH
AKCIIEPUMEHTHI 10 M3YUYCHHIO OMOJIOTHYECKUX OOBEKTOB U SIBJICHUM, OOBSCHITH PE3yIbTaThl AKCIICPUMEHTOB, aHAIM3UPOBATh HX,
(hopMyJIMpPOBaTh BBHIBO/IBI;

— (dopMyIHpoBaTh TUMIOTE3bl HA OCHOBAHUY TMPEJIOKEHHOM OMOJIOTMYECKON HH(pOpMAITUHU U MpejiaraTh BApUaHThl MPOBEPKU
TUTIOTE3;

— CpaBHMBATh OMOJIOTMYECKUE OOBEKTHI MEXAY COOOW MO 3aJaHHBIM KPUTEPHUSM, JelaTh BBIBOABI U YMO3AKJIIOUCHHUS Ha
OCHOBE CpaBHCHUS,

— 000CHOBBIBaTh €IMHCTBO JKMBOM W HEXKHMBOW MPHUPOJBI, POJACTBO JKHUBBIX OPraHU3MOB, B3aWMOCBSI3M OPTaHH3MOB U
OKpY Karlolen cpeibl Ha OCHOBE OMOJIOTHYECKUX TEOPH;

— TPUBOJUTH TPHUMEPHI BEIIECTB OCHOBHBIX TPYIIIl OPTraHUYECKUX COCAUHEHUN KJeTKu (OENKOB, KUPOB, YTIEBOIOB,
HYKJICUHOBBIX KUCJIOT);

— pacno3HaBaTh KJIETKHU (MPOKAPUOT U DYKAPUOT, PACTEHUM U KUBOTHBIX) MO OMHCAHUIO, HA CXEMATUUECKUX H300PKCHUSX;
YCTaHaBJIMBAThH CBSI3b CTPOCHUS U (DYHKIIMH KOMIIOHEHTOB KJIETKH, 000CHOBBIBATH MHOT0O0Opa3He KJIETOK;

— Ppacro3HaBaTh MOMYJISAIUI0 U OMOJIOTHYECKHUI BU] TI0O OCHOBHBIM MPU3HAKAM;

— OMHUCHIBATH (DEHOTUIT MHOTOKJIETOYHBIX PACTCHUM U KUBOTHBIX TTO MOP(HOJIOTHIECKOMY KPUTEPHIO;

— OOBSACHATH MHOTOOOpPA3ue OPraHU3MOB, IPUMEHSIS SBOJTIOINUOHHYIO TEOPHUIO;

11
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— KJaccuuIUpoBaTh OMOJIOTHYECKHE OOBEKTHI HA OCHOBAHWM OJHOTO WJIM HECKOJIBKHX CYIIECTBEHHBIX MPHU3HAKOB (THUIIBI
MUTaHUs, CTIOCOOBI ABIXaHUS M PA3MHOXKEHHUSI, 0COOCHHOCTH Pa3BUTHA);

— OOBSICHSATH MPUYKHBI HACTICJCTBEHHBIX 3a00JICBaHUN;

— BBISBJISITh M3MEHYMBOCTH y OPTraHU3MOB; OOBSCHSATH IPOSBICHHE BHUIAOB HM3MEHUYMBOCTH, MCIIOJIB3YS 3aKOHOMEPHOCTH
M3MEHYMBOCTH;, CPAaBHUBATh HACJICICTBCHHYIO U HEHACIICCTBEHHYIO N3MEHYHBOCTD;

— BBIABJIATH MOpQoJioTHnYecKne, (PU3n0IOrndaecKue, OBEICHUCCKUE aIalTallii OPTaHU3MOB K Cpefie OOUTaHUS U JEHCTBUIO
AKOJIOTUYECKUX (PAaKTOPOB;

— COCTaBJIATh CXEMBI TIEPEHOCA BEIIECTB U PHEPTUHU B dIKOCHUCTEME (TICTTH TTUTAHU );

— IPUBOJUTH JOKa3aTeIbCTBA HEOOXOJMMOCTH COXpaHEHUs OHWOpa3sHOOOpasus IJisi YCTOMYMBOTO Pa3BUTHS W OXPaHbI
OKPY’KarOIIEH Cpeibl;

— OIICHUBATh JOCTOBEPHOCTH OMOJIOTHYECKOM MH(MOpPMAILIMK, TOJYICHHON M3 Pa3HBIX MCTOYHUKOB, BBIJCIATH HEOOXOIUMYIO
nH(pOpMAITHIO JIJIS UCIIOJIB30BaHUS €€ B yUeOHOM JMeATeIbHOCTH U PEIICHUH MPAKTUYECKUX 3a]1a4;

— TIPEICTaBIIATh OMOJOTHYECKYI0 WH(GOPMAIHMIO B BHIE TEKCTA, TAOJWIBI, Tpaduka, ITuarpaMMbl W JejaTh BBIBOABI Ha
OCHOBAHHH TPEJICTABICHHBIX JaHHBIX;

— OIICHMBAaTh POJIb JTOCTM)KCHHH TEHETHKH, CEJICKIINH, OWOTEXHOJOTHMH B TMPAKTHYCCKOW JCSATCIBHOCTH 4YEIOBEKAa WU B
COOCTBEHHOM JKH3HU;

— OOBSICHSATh HETaTUBHOE BIIMSHHUE BEIICCTB (AJIKOTOJS, HUKOTHHA, HAPKOTHYCCKUX BEIIECTB) HA 3apOJBIIICBOC PA3BUTHE
YyeJIOBEKa;

— OOBSCHATH MOCJEACTBUS BIUSHUS MyTareHOB;

— OOBSACHATH BO3MOKHBIE TIPHUMHBI HACJICICTBCHHBIX 3a00JICBaAHHM.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

— dasamv HayuHoe O0OVIACHEHUe OuoIocUYecKUM akmam, npoyeccam, S6JNeHUIM, 3AKOHOMEPHOCMAM, UCNOAb3YS
ouonocuyeckue meopuu (KiemouHy, 360JYUOHHYIO), YueHue o Ouocgepe, 3aKOHbI HACIEOCMEEHHOCMU, 3AKOHOMEPHOCU
UBMEHYUBOCTNU,

— Xapakxmepu3o6amsv COBPEeMeHHble HANPAGIeHUs 8 pa3sumuu OUOLO2UU; ONUCHLIBAMb UX B03MONCHOE UCNONb308AHUE 8
NPAKMUYeCcKou 0esameibHOCU,

12
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— CpasHUBamMb CnOCoOLL OeNleHUs KIemKU (MUmo3 u metios);

— peutamsv 3a0a4u Ha nocmpoenue gpaemenma emopoiu yenu /JHK no npeonoacennomy gppaemenmy nepsou, uPHK (mPHK)
no yuacmky /[HK;

— peutamsv 3a0ayu Ha onpedenerue KOAU4ecmsea XpoMoCcomM 8 COMAMUYecKux U NoJl0Bblx KIemKax, a maxkxice 8 Kiemkax nepeo
HAYauom OejleHus (Melo3a uiu Mumosa) u no e20 OKOH4aHuu (01 MHO2OKIeMOUYHbIX OP2AHUIMO8);

— peuiamv 2eHemuyeckue 3a0ayu HA MOHO2UOPUOHOe CKpewjuanue, COCMAasiiamb CXembl MOHOCUOPUOHO20 CKPewuBanusl,
npuMeHsisi 3aKOHbl HACIeOCMBEHHOCMU U UCNOAb3YSI OUOJIOSUHECKYI0 MEPMUHOTIOSUIO U CUMBOIUKY,

— YCMaHaeIueams mun HACIe008aHUSl U XAPAKMep NpPOsGIeHUs NPUSHAKA NO 3A0AHHOU cXeme POOOCI0BHOU, NPUMEHSIS
3AKOHbI HACIEOCMBEHHOCIUL,

— OYeHUBamb pe3yibmamsl 83aUMO0eUCBUsL YeN08eKa U OKpYicarouell cpeovl, NPOSHO3UPOBAMb BOZMONCHBIE NOCIEOCMBUS
O0esimebHOCMU Yeslo8eKka OJisl CYUeCmBeoB8aniss OMOENbHbIX OUONO2UHECKUX 00BEKMO8 U YeablX NPUPOOHBIX COOOUecms.

JIMYHOCTHBIE PpPe3yJbTAThl: TOTOBHOCTh M CIOCOOHOCTh OOy4YarOIIMXCA K CAMOPa3BUTHIO U JIMYHOCTHOMY
CaMOOTIPEICIICHHIO, C(OPMHUPOBAHHOCTh MX MOTHBAllMA K OOYYEHUIO M IIeJICHANIPABICHHOW ITO3HABATCIIBHON JCATEIHHOCTH,
CHUCTEMBbI 3HAYNMBIX COIMAIBHBIX U MEKINIHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAKAIOIINX JTHIYHOCTHBIE
U TPaXIAHCKHUE TO3WIMHM B JCIATCIBHOCTH, aHTUKOPPYMIITMOHHOEC MHPOBO33PCHHE, MPABOCO3HAHHUE, KOJIOTHUYECKYIO KYIBTYPY,
CITIOCOOHOCTH CTaBHUTh 11€JTM M CTPOUTH KU3HEHHBIC TIJIaHbI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHUCKOM TPaKIaHCKON WJICHTUYHOCTH B
MTOJIMKYJIBTYPHOM COLIMYME;

MeTtanpeaMeTHble pe3yJbTaTbl: OCBOCHHE OOYYAIOIIUMHCS MEXIPEAMETHBIX TOHITHH M YHHUBEPCAIBHBIX YUECOHBIX
JEUCTBUN (peryJsTUBHBIC, TO3HABATEIbHBIC, KOMMYHHKATHUBHBIE), CIIOCOOHOCTh WX WCIOJIb30BaHMS B TI03HABATEIHLHOU U
COIMAIBHOM MPAKTHKE, CAMOCTOSITCIIBHOCT B TUTAHUPOBAHUH M OCYIIECTBIICHUN YICOHON EATeTLHOCTH U OpTraHu3aIii yaeOHOTO
COTPYJHHYECTBA C TEJaroraMM W CBEPCTHHKAMHU, CIIOCOOHOCTh K MOCTPOCHUIO WHAMBUIYAJILHONH 00pa3oBaTEIbHOM TPACKTOPHH,
BJIaJICHUE HaBBIKAMH y4eOHO-MCCIIEIOBATEIBCKOM, IPOSKTHON U COIMAIBHOMN ACATEIBHOCTH;
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JIMTEPATYPA U CPEJACTBA OBYYEHUA

http://bio.1september.ru/2002/33/7.htm

Metoanueckoe odecneyeHue
Pabouas mporpamMmma COpHEHTUPOBAaHA HA UCTIOIH30BaHIE YUeOHHMKA'
VYueOnuk B. . Cusornazos, U. b. Aradonosa, E. T. 3axaposa. buonorus. O6mas Ouonorus. ba3oBblif ypoBeHb: Y4eOHUK
st 11 kmacca o0uieodpa3oBaTeNbHBIX yupekaeHuid; noa pen. akana. PAEH, npod. B. b. 3axaposa. — 7 —e u3j., nepepaboTaHHoOE.
— M.: JIpoda, 2021 (Poccuiickuii yaeOHUK). DiekTpoHHas (popma yueOHUKa

MeToanyecKHX NOCOOMM AJIs1 YUUTEJIA:

1. ITporpamma U. b. Aradonosoii, B. . CuBorna3osa, peanu3zoBanHas B yueOHukax «buonorus. O0mas 6uonorus. bazossiii
ypoBenb..10-11 kimacc obmeobpazoBaTenbHBIX yupexaeHuit; moa pea. akaa. PAEH, npod. B. b. 3axaposa» (aBropsr: B. 1. Cuso-
rnasos, 1. b. Aradonosa, E. T. 3axaposa), 2021

2. B. U. CuBornasos, U. b. Aragonosa, E. T. 3axaposa. Pabouas Tetpaasr no 6uonoruu. buonorus. O6mas 6uonorus. bazo-
BbI ypoBeHb 10-11. M.: Jlpoda, 2021

3. buomnorus. 11 kmacc. Meroauueckoe nocodue k yueonuky M. b. Aradonosoii, B. M. CuBornazosa «buonorus. 11 knacc. ba-
30BbI  ypoBeHb» Mcrtounmk: https://rosuchebnik.ru/material/biologiya-11-klass-metodicheskoe-posobie-k-uchebniku-i-b-
agafonovoy-v-/

4, [Terynun O. B. Ypoku Ouonoruu B 11 knacce. Pa3pépHyToe mianupoBanue — Apocnaib: Akagemus pa3sutus, 2021.

5. Mumakosa B. H., Joporuna JI. I'. YMII «Iloarotoska k EI'D o 6uonoruu. 3amauu o reHetuke» /B. H. Muakoga,
JI. T'. Hoporuna; Mun-Bo o0pazoBanus u Hayku P®; OpenOypr. roc. nea. yH-T. — 2 —€ u3J., ucnp. — Openoypr: Uza-so OI'TLY,
2018.

6. CusornazoB B. U. buonorus. O0uias 6uonorus. ba3zoseiil ypoBenb: yuebd. mias 10 — 11 k. o6meodpazoBaTenbHbBIX
yupexaenuit /B. . CuBornazos, u, b. Aradonosa, E, T. 3axaposa; mox pen. akan. PAEH, npod. B. b. 3axaposa. — M.: [Ipoda,
2021.
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1. Aracdonona U. b. buonorus. O6mas 6uonorus. 10 — 11 k. ba3ossriit ypoBens. B 2 u: pabouas trerpans /U. b. Ara-
¢donoga, B. 1. Cusornasos, f. B. Kotenesckas. — M.: [Ipoda, 2021.

8. ['otoBuM k EI'D. buonorus. 10 - it kinacc. UtoroBoe TectupoBanue B hopMare s3k3ameHa/aBT. — cocT. A. B. [TumeHoB.
— SIpocnaBnb: Axkanemus pazputus, 2021.

CPEJACTBA OBYUEHUA
O0BeKTHI HATYpaJbHbIE. HA0OP MUKPOIIPENAPATOB MO 0011eH OUOTOTUH.
OobOopynoBanue J1abopaTopHoe

Ipudopsl JIyna (7-10*)[Ipuéopsl (1eMoHcTpanuoHubIe) Mynomumeouiinslit npoekmop Mukpockon yueonsiin YM-301

OGopynoBaHKe JiJIs1 ONIBITOB

15 eHabGop nmocyabl U puHAIEeKHOCTEN sl poBeAeHus JabopatopHbix padot HIIIT;, CnuproBka nadoparopuas CJI-1
— o JloTOK 7151 pa3aTOYHOTO MaTepuaa

e[IpenapoBanbHbie HHCTPYMEHTHI; Mribl mpenapoBainbHbie; [InHNET aHaTOMUYeCKH ¢ Haceukol; HoxxHULIBI
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