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NMoAcHUTeNnbHaA 3anuckKa.

Pa6ouyasi nporpamma no omoJiornu uis 11 kjacca cocraBjieHa Ha OCHOBe (eepaTbHOTO KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHAapTa, IPUMEPHON
IpOrpaMMbl 10 OMOJOTHU CcpeiHero (MojHoro) obmero oOpa3oBaHus (0a30BbI ypOBEHB) C y4ETOM aBTOPCKOW MporpamMmsbl mo Ouonoruu amis 11
kiacca of pea. npod. W. H. TTonomapesoii (M., «Benrana - I'pady», 2013).

Pabouast mporpamma opueHTHpOBaHa Ha HCIoOyb30oBaHuWe ydeOHuka aBTopoB M.H. Ilonomapesoii, O.A. Kopawioso#, T.E. Jlommmunon, I1.B.
Wxesckoro nox pen. npod. U.H. [lonomapesoii: - «buonorus» ba3oBblii ypoBenb i yyamuxcs 11 kimacca 001meo0pa3oBaTebHBIX YIPEKICHHIA;
M.; «Benrana - I'pad», 2012r.

IIporpamMma paccuntana Ha 68 4acoB roj (2 yaca B HEJIENIO).

esn padoueii mporpamMmbi:

e OCBOEHHE 3HAHMI O OMOJIOTMYECKUX CUCTeMax (KJIETKa, OpraHu3M, BHJ, KOCHCTEMA); UCTOPUHU Pa3BUTUS COBPEMEHHBIX IPEICTABICHUNA O
KUBOW TIPUPOJIE; BBIAAIONIMXCS OTKPBITHSIX B OHMOJIOTMYECKOH HayKe; POl OWOJIOTMYECKOM Haykd B (HOPMHUPOBAHUHM COBPEMEHHOM
€CTECTBEHHOHAYy4YHO! KapTUHBI MUPA; METOJaX HAYYHOI'O [IO3HAHUS;

® OBJIa/IeHHe YMEHUSIMH O0OCHOBBIBATh MECTO M POJIb OMOJIOTUYECKUX 3HAHUN B MPAKTHUECKOW JESITEIHHOCTH JIIOJICH, pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUI; IPOBOJANUTH HAOJIIOJIEHUS 32 SKOCUCTEMAMHU C LIEJIbI0 UX ONKCAHUS U BBISIBJICHMSI €CTECTBEHHBIX W aHTPONOTCHHBIX U3MEHEHUII;
HaXO/UTh U aHAJIM3UPOBATh HH(OPMALIHIO O KUBBIX 00BEKTaX;

e pa3BHTHe NO3HABATEJIbHBIX MHTEPECOB, MHTEIJIEKTYaJIbHBIX MU TBOPYECKHX CIIOCOOHOCTEN B MPOIECCE M3YUYEHHS BBIIAIOIIMXCS JAOCTHKEHUN
OMOJIOTMH, BOILEAIINX B OOILIEUETOBEUYECKYIO KYJIbTYPY; CIOXKHBIX M NPOTUBOPEUMBBIX IYTEH Pa3BUTUS COBPEMEHHBIX HAyYHBIX B3IVIAJIOB,
uaei, Teopuil, KOHLEMUUH, PAa3IUYHBIX TUIOTE3 (O CYUIHOCTH U TPOUCXOKICHUHU KHU3HHU, YeJOoBeKa) B XoJe paboThl C pa3InYHBIMU
UCTOYHUKAMU MHPOPMALIUY;

e BOCHHMTAaHHe YOEXKJIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS JKUBOM MPUPOJbI, HEOOXOAMMOCTH OEpeKHOr0 OTHOLIEHHS K MPUPOAHOM cpene,
COOCTBEHHOMY 37I0POBbIO; YBOXKEHUS K MHEHHUIO OMIOHEHTA NMPU 00CYKACHUH OMOJIOTHYECKUX MPOoOiIeM;

.3amaun:

- I/I3y‘-ICHI/IC BCEX pa3aciioB 6HOJIOFI/II/I, HX 3KOJIOTrHu3a1us,

- 'urneHnmyeckoe BOCIUTaHHE ydaluxcs;

- cDOpMI/IpOBaHI/IC 3HaHUH 0 npeamMeTe 6I/IOJ'IOFI/II/I;

- TCOpeTquCKOM 1 IPaKTUYCCKOM 3HAYCHUU OMOJOrHYECKUX 3HAHUI JJIs1 9€JI0BEKaA,
- PaI_[I/IOHaJ'H:HOC MMpUPOAOII0JIB30BAHNC



HOpMaTI/IBHBIe NMPpaBOBbI¢ TOKYMEHTbI

=

®DenepanbHblii 3akoH «00 oopaszoBanun B Poccuiickoii @exepanumn» ot 29 nekadps 2012 roga Ne 273-03;

@enepaibHblii KOMIOHEHT TOCYJIAPCTBEHHOTO CTaHIApTa OO0IIero o0pa30BaHUs, YTBEPXKICHHOTO Npukazom MunodpasoBanus P® ot
05.03.2004 r. Ne 1089 «O06 yTBep)kKI€HHH KOMIIOHEHTa T'OCYJapCTBEHHBIX CTAHJIAPTOB HAYAJIBLHOTO OOIIEr0, OCHOBHOTO OOIIETO M CPEIHETO
(mostHOTO0) 0011IET0 00pa30BAHMS;

IIpuka3z MunoopazoBanus P® ot 09.03.2004 Ne 1312 «O6 yrBepkaeann depepaabHOro 0a3MCHOT0 y4eOHOTO TIaHa U MPUMEPHBIX YIeOHBIX
IJTAHOB IS 0011e00pa30BaTeNbHBIX yupexacHuii PD, peaau3yromumx nporpaMmmbl 00IIer0 00pa3oBaHUS;

IIpuka3 Munoopuayku P® ot 01.02.2012 Ne 74 «O BHeceHHUU M3MEHECHHU B (eiepaabHbIil 0a3UCHBINA YUCOHBIN TJIaH M IPUMEPHBIC YUCOHBIC
IUTAaHBl JUIS  OOIIe00pa3oBaTeNbHBIX yupexacHuid Pd, peanu3ylmux mporpaMMbl O0IIero OOpa3oBaHHs, YTBEPKICHHBIC IPUKA30M
MunuctepctBa oopazoanust P®, or 9 mapra 2004. No 1312x;

I[puxka3 Munoopuayku P® ot 30 aBrycra 2010 roga Ne 889 «O BHeceHun M3MEHEHHH B (peiepaibHbI yueOHBIN TUIaH U MPUMEPHBIC
yueOHbIe MJIaHbI 17151 00pa30BaTeNbHBIX yupexaeHui PO, peanusyronux nporpaMmbl 0011ero oopa3oBanus, yTBepkaeHHbIe npukazom MO PO
ot 09.03.2004 Ne 1312;

DeepanbHblii epevyeHb YUeOHUKOB, PEKOMEHOBAHHBIX (JIOMYIIEHHBIX) K Ucnoiab30BaHuio Ha 2018-2019 yu. rox (yrBepxaen Ilpuxazom
Muno6pHayku P® ot 19.12.2012 N Ne 1067, 3apeructpupoBad B Muntocte P® 30.01.2013 r. Peructpaumonnsiii N 26755);

CanlluH 2.4.2. 2821-10, yTBepxaeHHbIE TOCTaHOBIEHUEM [ maBHOrO caHutapHoro Bpada P® ot 29.12.2010 Ne 189, 3apeructpupoBaHHBIM B
Mumnrocte Poccun 03.03.2011, peructpanuonusiii Homep 19993;

YueOHblii mi1aH, KajeHaapHblii yueonslii rpa¢ux 'BOY COII c. Crapoe Epmakoo Ha 2018-2019yuebnblii Tog;

Caenennst o nmporpamMmme

[Tporpamma pazpaboraHa Ha OCHOBaHHHM — aBTOPCKOM mporpamma k yueOonuky [lonomapeBa WM.H. buonorus: 11 knacc. M.: Benrana — I'pad, 2013.

Jarnast mporpaMma Kypca ouosorum 11 ximacca sBIsSETCS HEMOCPEACTBEHHBIM MPOJAOKEHUEM TPOTrpaMMBbl TIo Omosioruu 6-9 kimaccos, T1e 0a30BbIi

ypOBeHb Ouoorndeckoro odpaszoBanus (9 kimacc) 3aBepiaercs obmedononornueckum KypcoM "OcHoBbl o0mei ouonorun". [TosTtomy mporpamma 11

Kjlacca MpEeJCTaBIseT COAep:KaHue Kypca oOmield OHOJOrMM Kak Marepuanbl BTOpPOro, 0ojee BBICOKOTO, YpPOBHS OOydeHHs, 4TO TpeOyer

o0pa3oBaTeNbHBIE MUHUMYM CTaplIed IIKOJBI, U C y4eToM JABYyX mpodmiel auddepeHranuy cojaepx aHus OUOJOrHYecKOro oOpa3oBaHMs -
00111e00pa30BaTeNbHOrO (YHUBEPCAIBHOT0) U COLIMATIBHO - SKOHOMUYECKOTO.

Ecmm B 9 kmacce (6a30BbIi ypoBeHBb M3y4eHHs) mporpamMma Kypca "OCHOBBI 001Iei Ouonoruu" mpeaycMaTpuBalia M3ydyeHHE OCHOBOIIOJIATAFOIINX

MaTepuajoB BaXHEUIINX obOiacTel OMONIOrHuecKoil HayKu (IUMTOJOTHH, TeHETUKH, SBOITIOIMOHHOTO YU€HUsI, SKOJIOTHH U Jp.) B UX PAJOMOI0KEHHOM
usnoxkenuu. To B Kypce oOmieit 6uonorun 11 kiacca mporpamma (BTOpOi YPOBEHb U3YyU€HUs) OCYIIECTBIIIET HHTETPUPOBAHUE OOIIEONOTOTHIECKUX
3HaHWH, B COOTBETCTBHUH C MPOLIECCAMH KU3HHU TOTO WJIM MHOTO CTPYKTYPHOTO YPOBHS *MBOW Matepuu. [Ipu 3TOM, 31€Ch elie pa3, HO B APYTroM BHJIE
(B HOBOM CHUTYyallMH) BKJIFOYAOTCS 3



Ob6ocHoBaHMeE BLIOOpPa AaBTOPCKOI MPOrpaMMmbli .

buonoruss kak y4eOHBIA TNpenMeT SBISIETCS HEOThEMJIEMOM COCTAaBHOW YacThIO E€CTECTBEHHOHAYYHOTO OOpa30BaHMsI Ha BCEX CTYIMEHSX
obpazoBanus. MojepHu3zanusi 00pa3oBaHus MpeayCMaTpPUBAET MOBBIICHUE OMOJIOTMYECKON IPaMOTHOCTH HOJPACTAIOLIEro nokojgeHus. Hesasucumo
OT TOr0, KaKyl0 CIEeLUAIbHOCTb BBIOEPYT B OyAyIleM BBITYCKHUKHU LIKOJIbI, X >KU3Hb OyJIeT Hepa3pbIBHO CBsi3aHa ¢ OMOJIOrHel. 310pOBbE YENIOBEKa,
€ro pa3BUTHE, )KU3Hb U 3710pOBbE OyIyLINX A€Tel, MUIla, KOTOPYIO Mbl €UM, BO3/1yX, KOTOPBIM MBI ABIIINM, T CPE/Ia, B KOTOPOH MBI )KUBEM, - BCE ITO
00BEKTHI OMOJIOTHH.

I/IH(l)OpMaIII/IH 0 BHECCHHBIX HBMEHCHUAX B aBTOPCKYIO IPOrpaMMy H UX 000CHOBaHHE

Pabouas mporpamMmMa B 11€JI0M COOTBETCTBYET MCXOJHOM aBTOPCKOW mporpamMme. Ha ypokax oTBOAMTCS BpeMsi Ha TIOBTOPEHHE U MOATOTOBKY K EI'D.
Bosiee nmoapo6HO paccMaTpuBalOTCs TEMBI, KOTOpbIe BbI3BalU 3aTpyaHeHus Ha EI'D nmo Ouonoruu. Pemenune renernueckux 3agad. «Muto3. Meiio3.»
«XHMMHUYECKHE ITPOLIECCH B MOJIEKYJISIPHBIX CUCTEMAX»

OmnpenesieHne MecTa M PoJid Y4eOHOT0 Kypca, mpeaAMeTa B OBJIAJEHUM 00y4YAIOIIMMUCS HABBIKAMH, OTBEYAIOIIMMHU TPeOOBAHUSM K YPOBHIO
NMOAr0OTOBKH 00Y4YAKOIIUXCS (BBIILYCKHUKOB) .
Mecto npeamera «buonorus» B yueOnom mimane ['BOY COI c Crapoe EpmakoBo ompenensercs Ha ocHoBe (DenepambHOro 06a3zmcHOro

y4eOHOro I1aHa Jyisi 00pa3oBaTeNbHbIX yupexkaeHui Poccuiickoit @enepanuu.

JanHas mporpamma JeTaqu3upyeT U PacKPhIBAET COAECP’KaHUE CTaHIApTa MO OMOJIOTHH, OMpeessieT OO0NIYI0 CTpaTeruo 0Oy4YeHHs, BOCIUTAHUS U
pa3BUTHS 00YYAIOIINXCS CPEACTBAMH YU€OHOTO MpEAMETA.

HNudopmanusi 0 KoJIH4YeCTBe Y4eOHBIX YaCOB, HA KOTOPOE paccuYuTaHa padoyasi mporpamMma.
Hannrast pabodas mporpamMMa paccunTaHa Ha 68 gaca (2 yaca B HEJEINIO).
@opMbI OpraHu3auu 00pa3oBaTeIbHOIO MpoIecca:

Ypok u3ydeHHs] HOBOTO MaTepuaia, ypOK 3aKpeIUIeHHs 3HaHWM, YMEHUH W HaBBIKOB, KOMOMHHPOBAHHBIA YpOK, YpOK-Oeceqa, MOBTOPUTEIBHO-
0000IarOIIHNi YPOK, YPOK-JEKIIUS, YPOK-UTPA, YPOK-UCCIEIOBAaHNUE, YPOK-TIPAKTHUKYM, CEMHHApP, YPOK - KOH(epeHIIHsI.

TexHosiornu o0yyeHus:

1. oGobmaromrast 6ecena Mo H3y4EeHHOMY MaTepHaIy;
2. WHAMBUIYAIbHBIM YCTHBIN OIPOC;



(bpoHTaIBHBII 0NpOC;

OIPOC C MTOMOIIBIO0 KAPTOYEK U TECTOB;

BBIOOpOYHAsI TPOBEPKA OTBETOB HAa BOIPOCHI B TUCHbMEHHOM BHU/IE;

B3aMMOIIPOBEPKA;

CaMOKOHTPOJIb (110 CIIOBApSIM, CITPABOYHBIM TTOCOOHSIM);

pa3IM4YHbIE BUJIBI PA0OT C YICOHHKOM ( COCTABJIICHHUE KPATKOTO KOHCIIEKTa, TUIaHA-YPOKa, KIIFOUEBBIX BOIIPOCOB K TEKCTY
3a4eThl 110 TeMaM, TEeMaTHYEeCKOe TEeCTHPOBAHUE;

©CENOUIEW

®opMbI TeKylIero KOHTPoJIs 3HaHui B 11 kiacce:

TECT)

OMOJIOTUYECKUI JIUKTAHT;,

caMoCTosITeNIbHAs padoTa;

OTYET 1O MPAKTUYCCKUM U JIAOOPATOPHBIM paboTam;
TBOPYECKHE 3aIaHNUS;

KpaTKUe COOOIIEHHMS 10 U3Y4aeMbIM TEMaM;
MUCHbMEHHBINA OTBET HA BOMPOC MPOOJIEMHOTO XapaKTepa;
COYMHEHUE 110 KapTHHE;

pacckas 0 HaOJIIOICHHSIX 3a )KHBOTHBIMH U PACTCHUSIMU;

©CoNoO~WNE

Buabl aesiTeIbHOCTH YJamuxcsi HaA YPOKe:

— pabora ¢ yueOHUKOM (M3ydeHue TabJInil, pUCYHKOB, COCTABIICHHE KPATKOTO KOHCIEKTa rmaparpada, cCocTaBlieHHEe KIIFOUEBBIX BOIIPOCOB)

— ydacTue B 00CYX/I€HUU U3y4aeMOU TEMBI,

— COCTaBJICHHE OMOPHBIX CXEM U TaOJIHII,

— pabota ¢ yueOHO-HAYYHBIMU TEKCTaMH, CIIPABOYHOM TUTEPATypOi U APYTUMHU UCTOUYHUKaMU UH(opmanuu, Bkitoyas CMU, koMnbroTepHbIe
JICKH U IIpOTpaMMBl, pecypcesl IHTepHeTa;.

MexaHu3MBbI (])opMupOBamm KJIYEBbIX KOMIIETEHIM I Yuyamumxcs:

IToBTOpEenue, 0000LIEHHE, CUCTEMATH3ALMS, CPABHEHHE, aHATIN3, PACCKA3 YUUTENS, IEPECKA3, CAMOCTOSITENLHAS pad0Ta C yUEOHHKOM
9 9 9 9 9 9
pa3gaToyHBIM MaTepuanioM, paboTa B mapax , paboTa B rpyIiax, UCCIeI0BATENbCKAs JeATEIbHOCTD.

Buael u popmMbl KOHTPOJIA:

@poHTANBHBIN, UHAUBUAYAJIbHBIN, TECTOBBIN, TEMATUUECKUN, IOYPOUYHBIH.



IInanupyemMble pe3yJbTaThl H3y4eHHsI Kypca OHOJIOTHH

Cucrema IIaHUPYEMBIX Pe3yIbTaTOB:

JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX B COOTBETCTBHH C TPEOOBAaHMSMH CTaHIAPTa MPEICTABISIET KOMIUICKC B3aMMOCBS3aHHBIX Y4EOHO-
MIO3HABATEIbHBIX M Y4EOHO-TIPAKTUYECKUX 3ajay, BBINOJIHCHHE KOTOPHIX TPeOyeT OT OOYYalOIIMXCS OBJIAJCHUS CHCTEMOW y4eOHBIX NIEHCTBUI M
OIOPHBIM y4eOHBIM MaTEPHAIIOM.

B cTpykType miaHupyeMbIX pe3yJabTaTOB BBIICISIOTCS:

*BEAYIIME e W OCHOBHBIC OXKHJAEMBbIC PE3yJIbTaThl OCHOBHOTO OOIIEro oOpa3oBaHMs, OTPAKAIONIME TaKWe OOLIMEe IIeH, KaKk (OpMHpOBaHHUE
[ICHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BUTHE HWHTEpeca; LEJICHANPaBICHHOEe (OPMUPOBAHWE W pa3BUTHE II03HABATEIBbHBIX IOTPEOHOCTEH W
CIOCOOHOCTEH 00YUaIOMIMXCS CPEICTBAMH ITPEIMETOB;

*IIJTAHUPYEMBIE PE3yIbTAaThl OCBOCHHS YYEOHBIX M MEKAUCIHMILIMHAPHBIX NPOrpaMM, BKIIOYAMOIIMX MPHUMEPHBIE YIeOHO-TI03HABATENFHBIE U Y4eOHO-
NpaKkTHYECKHe 3a7a4u B OJioKax «BBIMYCKHUK HAy4HTCS» M «BBITYCKHUK MOJIYYUT BO3MOXKHOCTH HAYYHUTHCS», MPHUBOMATCS K KAKIOMY pasieiy
y4eOHOH MPOrpaMMBl.

Buinycknuk nayuumces:

*XapaKTepH30BaTh 00IINE OMOIOTHIECKIE 3aKOHOMEPHOCTH, X MPAKTHYECKYIO 3HAYHMOCTh;

*[IPUMEHSTh METO/Ibl OMOJIOTUYECKON HAYKU JUIS U3YYCHHUS OOLIMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH: HAOII0IaTh M OMUCHIBATH KIIETKH HAa TOTOBBIX
MHKpOIIpenapaTax, SKOCUCTEMBbI CBOEH MECTHOCTH;

*HCIIOJIL30BAaTh COCTABIIAIOIINE IPOCKTHOH M HCCIEIOBATENLCKOM JEATENBHOCTH [0 M3YYCHHIO OOMMX OHOJIOTMYECKHX 3aKOHOMEPHOCTEH,
CBOIMCTBEHHBIX JKUBOW MPUPOJE; MPUBOIUTH J0KA3aTEIbCTBA HEOOXOANMOCTH 3AIIUTHI OKPYXAIOUIEH CPeIbl; BBLICIATh OTIMYUTEIBbHBIC NMPU3HAKU
’KMBBIX OPTraHU3MOB; CYIIECTBEHHbIC TPU3HAKU OMOIOTUYECKUX CHCTEM M OMOJIOTHUECKHX MPOIECCOB;

*OpPUEHTUPOBATHCS B CUCTEME ITO3HABATEILHBIX IEHHOCTEH: OIIEHMBATh HHPOPMAIIHIO O ACATEIFHOCTH YeJIOBEKa B MPHUPOAE, MOTYIaeMyI0 U3 pa3sHbIX
HUCTOYHHKOB;

*aHAJIM3UPOBATH M OLIEHUBATH ITOCIIECTBUS IEATEIBHOCTH YEIIOBEKa B IPUPOJIE.

BoinycKkHuK nosyuum 603MOMCHOCHb HAYUUMBCA:

*BBIJIBUTAaTh THUIIOTE3bI O BO3MOXKHBIX MTOCIIECTBUSAX JEITEILHOCTH YeI0BeKa B OKOCHCTEMaxX U Ouocdepe;

*apryMEHTHPOBATh CBOIO TOUKY 3PEHHS B XOJI€ JUCKYCCUH MO 0OCYKICHHUIO TII00ATBHBIX SKOJOTHYECKUX TPOOIIeM.



Y4yeOHO-TEeMATHYCCKHUH MJIAH

Ne i/ HanmeHoBaHMe TeMbl KoJu-Bo yacos
1 OpraHu3MeHHbBI YPOBEHb OPTaHU3AIUN KU3HU 284
2 KiteTouHslil ypoBeHbh OpraHHU3aIliN KU3HH 244
3 MounekyIapHbIil YPOBEHb MPOSIBICHUS KU3HU 139
Pesepr 1y
Hroro B 11 kiacce 68

CopgeprKaHue Kypca obuieit 6uonornu

Pa3znea 1. OpraunsMeHHbIH YPOBEHD sKU3HH (28 1)

/Kueou opeanusm kak ouonozuueckas cucmema. OQHOKIETOUHBbIE U MHOTOKJIETOYHbIE OPraHU3Mbl. TKaHU, OpraHbl, CUCTEMbI OPraHOB, UX
B3aUMOCBSA3b KAaK OCHOBA LIEJIOCTHOCTHM MHOTIOKJIETOYHOro opraHusMa. ['omeoctas. OCHOBHBIE NpOLECCHl K U 3 HEACATENBIIOCTH
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB. THITBI MUTaHHUS U CIIOCOOBI JOOBIBAaHUS MUIIM OPTaHU3MaMH: TeTepoTpods! (canpoTpodsl,
napasuThl, XUITHUKU) U aBTOTOOPHI (XeMOTpodsl U GOTOTpO(bI). Perymsuus nporeccoB :KU3HEAEITEIbHOCTH OPraHU3MOB.

PasmHoXkeHue u paszBuTHe OpraHu3MoB. BocnpousBeieHue OpraHu3MoB, €ro 3HaueHue. Tumbl pa3MHOXKeHHUs. becrnonoe u mosoBoe
pa3MHOXXeHHe, ero 3HaueHue. OIJIOOTBOpEHHE M €ro 3HaueHue. BHemiHee M BHYTpEHHEE OIUIOAOTBOPEHHE Yy JKUBOTHBIX. J[BOlHOE
OIIJIOJIOTBOPEHHE y IBETKOBBIX pacTeHHid. JKM3HEHHBIC IMKIBI U YepeqOBaHUE MOKOJIeHNH. MHIuBuyansHOE pa3BUTHE MHOTOKIETOYHOTO
opranu3mMa (OHTOreHe3). DOMOPHOHAIbHOE U TMOCTAIMOPHOHAIBHOE pa3BUTHE OPraHu3MoB. [IpuunHBI HapylleHUN pa3BUTHS OPTraHU3MOB.
[TocnencTBust BAUSTHUS aIKOTOJIsl, HHKOTHHA, HAPKOTUYECKUX BELIECTB Ha Pa3BUTHE 3apO/IbIIIa YETIOBEKA.

OcHoenule 3AKOHOMeprHocmu Hacneooeanusn RPU3HAKOG. HacneacTBeHHOCTh U M3MEHYHMBOCTh — CBOMCTBA OpTraHHU3MOB. HM3MeHYHBOCTh
IMPU3HAKOB OpraHn3Ma nu e€ Tunsl. I'eHeTHKA. I/ICTOPI/II/I Pa3BUTHA TCHCTUKH.

MeTtoansl TreHEeTUKU. MeToanl HU3YUCHUA HACJICACTBCHHOCTU YCJIOBCKA. I'enernueckas TCPMHUHOJIOTUA W CHUMBOJIMKA OCHOBHEIC ITOHSATHS
resetuku. I'enwvt u IMPU3HAKU. 3aKOHOMCpHOCTI/I HacCJICJOBaHUs, YCTAHOBJICHHBIC I. MCHI[C.HGM, X DUTOJIOTHYCCKHUEC OCHOBBEI. MOHOFI/IGPI/IZ[HOC
)51 ,[[I/IFI/IGPI/II[HOC CKpCHIMBAaHUC. 3aKOHOMepHOCTI/I CHOCIIJICHHOT'O HaCJICJOBaHUA. 3akon T. MopraHa. BzaumopeiicTBue reHOB. Teopml I'CHa.
PazputHe 3HaHuil 0 reHoTUNE. | eHOTUN KaK IIeIOCTHAsA cucTeMa. I €HOM 4elloBeKa. XpOMOCOMHaﬂ TCOpHUA HACICACTBCHHOCTHU.

OHpCI[CJ'ICHI/Ie moya. I'eneruka moja u HacJI€aJ0BaHUC, CHCIIIICHHOC C ITOJIOM. HacnencTtBeHHble 60J'IC3HI/I, ux HpO(I)I/IJ'IaKTI/IKa. OTUYECKHE
aCIeKThl MEOUIIMHCKON T'€HETUKH. OcHOBHEBIE (I)aKTopBI, (pOpMI/Ip}IIOH_[I/Ie 3J0POBbLE YCIIOBCKA. O6pa3 JKU3HU U 3JOPOBbHE YCIIOBCKA. Poxsb
TBOPYECTBA B )KM3HU YCJIOBCKA U 06HleCTBa.



Ilpakmuueckan paooma Nel Pewenue 3a0au no meme «Monozubpuonoe ckpewjusanue)

Ilpakmuueckan paooma No2 Pewenue 3a0au no meme «/[ucubpuonoe ckpeuiusanue)

Ilpakmuueckan paooma Ne3 Pewenue 3a0au no meme «Heannenvnvie 3aumooeiicmeus 2eHo6»

Ilpakmuueckan paboma Ned Pewrenue 3a0au no meme «Cyennennoe Hacieooganuey

Ilpakmuueckan paboma Ne5 Pewienue 3a0au no meme «I'enemuka nonay

OcHogHble 3aKOHOMEPHOCMU U3MeHYUueocmu. VI3MEeHUNBOCTh NMPU3HAKOB OpraHu3Ma U e€ TUIIbI (HAacleJACTBEHHAs M HEHACIEeJACTBEHHAs).

3aKOHOMEPHOCTH U3MEHUYUBOCTU. HacnencTBeHHAs H3MEHUNBOCTh: KOMOMHATUBHAS U MyTallUOHHAs. MoaudukalmoHHas u3sMeH4nBocTs. Hopma
peakiuu. MyTanumy, UX MaTepuaibHas OCHOBa — HM3MEHEHHE T'€HOB U XpoMocoM. Buaesl myramuii u ux npuumsbl. [locienctBus BIUSHUA
MYTareHOB Ha OpraHu3M. Mepbl 3alUTHI CPENIbl OT 3arps3HeHUsT MyTareHaMu. Mepsl TpO(QUIIaKTUKA HACIEICTBEHHBIX 3a00JI€BaHNH YeIOBEKa.
Jlabopamopnas paboma Ne 1«MoandukannoHHas H3MEHYHBOCTbY.

1.TTocTpoenue BapuaTUBHOM KPUBOI (Ha MpUMEpPE Pa3MEPOB JIHCTHEB).
2.1locTpoenue BapuaTUBHOM KpUBOU (Ha MpUMEpPE pa3MEPOB IUIOAOB MACTYIILEH CYMKH).

Cenexuus u OMOTEXHOJIOTUS Ha cityx0e uesnoBeuecTBa. Cenexkyusn u eé 3aoavu. Bxknao H.H.

BaBuioBa B pa3BuTHE CENEKIMH. YUYEHUE O LIEHTPaX MHOrooOpa3us U MPOUCXOXKICHHUS KYIbTYPHBIX PAaCTEHHH. 3aKOH IOMOJIOTMUYECKH DPSJIOB
HACJIEICTBEHHOW M3MEHYMBOCTU. METOJbl CENeKlIMH, WX TeHETUYeCKue OCHOBBL. (OCOOEHHOCTH CEJIEKIIMM pPACTEHUH, MXUBOTHBIX H
MUKpPOOPraHu3MoB. brorexHosorus, e€ HanpaBleHUs. DTUUECKHUE ACIEKThl MPUMEHEHMsI TeHHBIX TEXHOJOTUN. DTUYECKUE acleKThl pa3BUTHUS
HEKOTODBIX MCCIEI0BaHNN B OMOTEXHOIOTMH (KJIIOHUPOBAHHE YEJIOBEKa, HAPaBJICHHOE U3MEHEHHE T€HOMA).

Llapcmeo Bupycwi, ezo pasnooopasue u 3nauenue. llapcTBa NpOKapUOTUYECKUX OPraHU3MOB, UX Pa3HOOOpa3He U 3HAUCHHE B IPUPOJE
.IHapcTBa 3yKkapHoTHYECKUX OPraHU3MOB, UX 3HaU€HHUE B Mpupojie. LlapcTBO HEKIIETOUHBIX OpraHU3MOB — BUPYCOB, UX pa3HOOOpa3ue, CTpOeHUE
U (yHKIMOHMpOBaHUE B npupone. Bupycubie 3a0oneBanus. [Ipodunaktuka BUpycHbIX 3a00seBaHuil. OpraHu3MeHHbIH YpPOBEHb KU3HU U €ro
pOJIb B IPUPOJIE. )*

Pasznae 2. KiieTouHbIil YPOBEHH OPraHU3ANNMY KU3HU (24 4)

Cmpoenue icueoit knemku. llutonoruss — Hayka o kietke. Meroasl uzydenus: kinetku. M. Hlneitnen u T. IlIBaHH — OCHOBONOJIOKHUKH
KJIETOYHOU Teopur. OCHOBHBIE MOJIOKEHUS KIETOYHON Teopuu. OCHOBHBIE MOJOKEHUSI COBPEMEHHOTO yUeHUs 0 KieTke. MHOroodpasue KJIeTOK
U TKaHEH.

CTpoeHue KIETOK U BHYTPUKIETOUHBIX 00pazoBaHuil. OCHOBHBIC YaCTH KIETKH. [IOBEpXHOCTHBIA KOMILIEKC KIETKH, €r0 CTPOSHUE U (I)yHKuHH
Huronnasma, e€ opraHouIbl; UX cTpoeHHe M (QyHKUuU. SAapo, ero cTpoeHue U GyHKIUU. B3aumocBszu cTpoeHus] U (QYHKIUH yacTed u
OPraHOUJIOB KJIETKH.

XpOMOCOMBI, UX XUMHYECKHH COCTaB, CTPYKTypa M (YHKIMH. 3HAUEHHE BHUJOBOTO TOCTOSHCTBA uWCia, (GOPMBI U Pa3MEPOB XPOMOCOM.
['omonornyHbe 1 HETOMOJIOTUYHBIE XPOMOCOMBI.

OCOOEHHOCTH KJIETOK MMPOKApUOT U DYKAPUOT. I'unoTe3bl BO3HUKHOBEHUS BYKapHOTquCKOﬁ KJICTKH.




Ilpoueccol scusnedeamenvrnocmu Knemku. JleneHue KIETKU: MUTO3 U Meio3. [loaroroBka kietku k aenenuio. Knerounsiit nukn. Marepdasa u
muTo3. Pa3pl MuTO3a. Meiio3 u ero (aszpl. CX0ACTBO M paznuune MUTO3a U Meio3a. 3HauyeHne MuUTo3a U Meio3a. CoMaTHYECKUE M TOJIOBBIC
KJIETKU. JIMTIIIOMIHBINA ¥ ratuTouIHBIA HAabOp XpOMOCOM B KJIETKAX.
Pa3BuTne MoNOBBIX KIETOK y pacTeHHH W >KUBOTHBIX. KileTka — OCHOBHas CTpyKTypHas W (yHKIHMOHAJIbHAs €AMHUIA XKU3HEACATEIbHOCTH
OJTHOKJIETOYHOTO U MHOTOKJIETOYHOTO Opranu3MoB. KiileTka — equHmIa pocta u pa3BuTHs oprann3MoB. Crienuanusanus KIeToK, 00pa3oBaHue
TKaHeil. MHorooOpasue Ki1eTok M TKaHU. ['apMOHMs, IpUPOAOCOOOPa3sHOCTh M YHpaBiIeHHE B KUBOM kierTke. HayuyHoe mosHaHue u
npobiema 1es1ecoo0pa3sHOCTH B IPUPOJE.
KieTouHslli ypoBEHb OPraHU3ALNN KU3HU U €T0 POJIb B IIPUPOJE.

Ilpakmuueckue pabomuir: N6 Pewenue 3a0au «Meiio3z, mumo3s».

Pasznea 3. MoJiekyJasipHbBII VPOBEHb OPraHu3anuu kKu3uu(134)

MOJIEKle}lprlﬁ cocmae IHCUBbIX KjilemokK OpFaHI/I‘leCKI/Ie U HCOPIraHUYCCKUEC BCHICCTBA B KIICTKC. XuMuueckas opraHu3anusa KJIICTKH.
MaKpo- U MHKPOJJICMCHTBI. Hx POJIb B KJIICTKC, OcHOBHEBIE 6I/IOHOJ'II/IMepHI>Ie MOJICKYJIbL JKUBOH MaTCpHH. OcobenHoctH CTPOCHU
MOJICKYJI OPTaHUYCCKUX BCIICCTB: 66HKOB, YriIeBOAO0B, JIMIINJA0B, HYKIICHHOBBIX KUCJIOT. benku u HYKJICMHOBBIC KHUCJIOTHI, B3aMMOCB3b
HX CTPOCHUA U (I)YHKI_[I/II‘/'I, 3HAa4YCHUC B KIICTKC.

Xumuyeckuit coctaB xpomocoM. Ctpoenue u cBoiictBa JIHK kak Hocutens HacnenctBeHHON uHpopMmanuu. Perummkanus JJHK.

Xumuueckue npoueccsl B MOJIEKYJAAPHBIX CUCmeMax.

brocrHTe3 B JXKHBBIX KIIETKaX. ManI/I‘{HOG BOCIIPpOU3BOJACTBO OCIIKOB. (DOTOCI/IHTC3, €ro poJib B Iipupone. CBeTOBBIC 1 TEMHOBBIC
pcaKknuun (I)OTOCI/IHTGL’.EL XEeMOCHHTE3 M €ro pOJib B MPHUPOAC. MOJ'IeKy.]'ISIpHLIe IMpOLECChl paCHICIUICHUA BCHICCTB B 3JICMCHTAPHBIX

6uocucremax. CTauu sHEpreTHYeckoro oomMeHa. bposkenue u apxanue.
IIpeoOpa3oBanue 3Hepruu B kieTke. Ponb (hepMEHTOB Kak peryiasTopoB OMOMOJIEKYISPHBIX IporeccoB. CXOACTBO XMMUYECKOTO COCTaBa
MOJIEKYJI >KMBBIX CHUCTEM KakK JI0Ka3aTeJIbCTBO POJACTBA Pa3HbIX OPraHU3MOB. POJb €CTECTBEHHBIX M HCKYCCTBEHHBIX OHOIIOIMMEPOB B
OKDVIKarolien cpene. MoleKVISIpDHBINA YPOBEHb KU3HU U €70 OCOOEHHOCTH.
Bpema 3konozuueckoii Kynomypol. XUMHUUECKOE 3arps3HEHUE OKpYKarolled cpeabl Kak riolanbHas sKkojoruueckas mpobinema. Oco3HaHMe
YeJI0OBEYECTBOM HEIPEXOJIAIIel [IEHHOCTH KHU3HU. | yMaHUCTHYECKOE CO3HAHUE M OJIaroroBeHUe INepe]] KU3HbI0. JKOJIOrndeckas KylbTypa —
BayKHast
3a/1a4a 4eJI0BE4YeCTBa. *

Jlabopamopnas paboma Ne 2" «OpraHn4ecKue BEIIeCTBA KIETKU.
1 .BeIsiBIeHHE aKTUBHOCTH Tpoliecca (POTOCHHTE3a ¢ IOMOIIBIO IEPOKCHIA BOJAOPOAa U (hepMeHTa KaTaasbl, COIeprKallleics B KIeTKaX 3eEHBIX
pacTeHuM.
2.06HapyXeHHe OPraHNYECKUX BEIIECTB (Kpaxmaia, OEJIKOB, KHpa) B TKAHAX PACTCHHM.

Jlabopamopnas paboma Ne3. «DepMEeHTAaTUBHBIE NTPOLIECCHI B KIIETKEY.
1. Ob6napyxenue pepMeHTa KaTtajia3bl B KJIETKaX 3€JICHBIX PACTCHHM.
2. Ob6napyxeHue ¢pepMeHTa Katanasbl B CHIPbIXh M BApEHBIX NPOAYKTax nutanus. Illpakmuyeckue pabomor:
Ne7. Pemenue 3agau «ModekyssipHasi OuOIOTHs.




TDeﬁ()BaHl/Iﬂ K YPOBHIO HOATOTOBKH VUAIIIUXCHA
VYyammuecs: JOKHBI yMETh Ha3bIBaTh (IPUBOIUTH IPUMEPHI):

* OCHOBHBIC ITOJIOKCHHS KJICTOYHOM TCOpUH;
® 06HII/IC IMMPU3HAKHW )KUBOI'O OpraHusma,
® OCHOBHBIC CUCTCMATHYCCKHEC KAaTCTOPUH, IPU3HAKHU BUIA, IAPCTB JKMBOM IIpUupoabl, OTACIOB, KJIACCOB U CEMEHCTB IIBETKOBBIX paCTeHI/Ifl; noauapcTs,

THIIOB U KJIACCOB JKMBOTHBIX
¢ TIPUYHHBI U PE3YJIbTAThI 3BOJIONUH,
¢ 3aKOHBI HACJICACTBCHHOCTH,

* [pHUMEphl IPUPOIHBIX U UCKYCCTBEHHBIX COOOIIECTB, N3MEHYMBOCTH, HACJIECACTBEHHOCTU U MPHUCIIOCOOJICHHOCTH PACTCHUN W JKUBOTHBIX K Cpele
oburaHus.
VYyamuecs T0OMKHBI XapaKTepU30BaTh (OMHUCHIBATD):

* cTpoeHue, PyHKIHUU U XUMHUYECKUH COCTaB KJIETOK OakTepuil, rpuOOB, paCTEHUH U KUBOTHBIX;
* JelieHHE KIIETKY;

* CTPOCHHE W >KU3HENESATEIHHOCTh OaKTEpUAILHOTO, IPUOHOTO, PacTUTENHHOTO, YKMBOTHOTO OPTaHU3MOB, OpraHM3Ma 4YellOBEeKa, JIMIIalHHKAa Kak
KOMILJICKCHOTO OpTaHn3Ma;

* 00MeH BELIECTB U IPEBPALICHUE SHEPTHH;

* poib GEepMEHTOB U BUTAMHUHOB B OPraHU3ME;

* 0CcOOEHHOCTH MHUTaHUS aBTOTPO(MHBIX U TeTePOTPOMHBIX OPTaHU3MOB (carpouTOB, MAPa3UTOB, CAMOHMOHTOB);

* WMMYHHTET, €T0 3HaUeHHUE B KU3HU deoBeka, mpodmraktuka CII1/a;

* pa3sMHOXKEHHE, POCT U pa3BUTHE OaKTepuil, IpHOOB, PACTCHUH U )KUBOTHBIX, 0COOEHHOCTH Pa3MHOXKEHHUS M Pa3BUTHUS YEIIOBEKA;

* 0COOCHHOCTH CTPOEHUS U (YHKLMOHUPOBAHUS BUPYCOB;

* cpelbl OOMTaHUs OPraHU3MOB, IKOJIOTHYeCKHe (pakTopsl (abroTHYeCKHe, ONOTUYECKHUE, aHTPOIIOTCHHBIE),

* TPUPOJHBIC COOOIIECTBA, MUIIEBBIE CBSA3H B HUX, POJb PACTCHHH KaK HAYaJIbHOTO 3BEHA B MUIIEBOH IIETTH, TPUCTIOCOOIIEHHOCT OPTaHM3MOB K KH3HH
B COOOIIIECTBE;

* HCKYCCTBEHHbBIE COOOIIECTBA, MX CXOACTBO M Pa3IM4Ms C NPUPOTHBIMH COOOILECTBAMH, POJb YeJIOBEKAa B NPOIYKTUBHOCTH HCKYCCTBEHHBIX
COOOIIIECTB.

VYyarmmmecs T0JKHBI 000CHOBBIBATE (OOBSICHATh, COCTABIIATh, IPUMEHITH 3HAHUS, JAeNIaTh BEIBOI, 000011aTh):

* B3aUMOCBSI3b CTPOCHHUS U (PYHKIIUH KJIETOK, OPraHOB M CUCTEM OPraHOB, OPraHU3Ma M CpeJibl KaK OCHOBY II€JIOCTHOCTH OPraHU3Ma;

*  POJICTBO MJIEKOIIUTAIOIINX )KUBOTHBIX M YEJIOBEKA, YEJIOBEUECKHUX PAC, UX T€HETUUYECKOE €JUHCTRO;

* 0c00EHHOCTH YeJIoBeKa, 00yCIOBIEHHBIE PSIMOXOKICHHEM, TPYIOBOU JACSITEITLHOCTHIO;

* pONb HEHPOTYMOPAIBLHOW PEryNSIlIMKA TPOIECCOB >KU3HENEATEIILHOCTA B OPraHW3ME YeJIOBEKa, OCOOCHHOCTH BBICIIEH HEPBHOH JEATEIBHOCTH
YEJIOBEKA;

* BIHUSHHE YKOJOTMUECKUX M COLMATIbHBIX (PAKTOPOB, YMCTBEHHOT0 U (PU3MUYESCKOTO Tpyaa, (GU3KyJIbTYpPhl U CIOPTA HA 3/I0POBbE UYECIIOBEKA, BPEIHOE
BIIMSIHUE AJIKOT0JIs, HAPKOTUKOB, KYPEHHSI HA OpPraHW3M YeJIOBEKA U €r0 MOTOMCTBO; HAPYILIEHUS] OCAHKH, MJIOCKOCTOIINE; 10



*  POJIb OMOJIOTHYECKOTO PA3HOOOPA3uUs U COXPAHCHHUS PaBHOBECHS B OHOChepe, BIUSHUE ACATSILHOCTH YeJI0BEKA Ha cpely OOUTAHUS, MOCICICTBUS ITOH
JICSITENIBHOCTH, MEPBI COXPAHEHHUS BU/IOB PACTCHHMH, )XUBOTHBIX, IIPHUPOTHBIX COOOIIECTR;

*  HEOOXOIUMOCTh OEPEKHOTO OTHOIICHHUS K OpraHu3MaM, BHUaM, MIPUPOIHBIM COOOIIECTBAM; BEAYIIYIO POJIb YETOBEKA B MOBBIIICHUH MPOIYKTHBHOCTH
coO00IIIeCTBRa.

VYuaruecs JO/KHBI ONIPeesaTh (pacno3HaBarh, y3HaBaTh, CPABHUBATE):

* OpraHu3Mbl OaKkTepwii, TpUOOB, pACTEHHIA, )KUBOTHBIX 1 Y€JIOBEKA; KJIIETKH, OPTAHBI U CHCTEMBI OPTaHOB PACTEHUI, )KUBOTHBIX M YEIIOBEKA;
* HamOoJee pacpoCTpaHEeHHBIC U FICUE3aI0NINe BUIBI PACTEHUH U KHUBOTHBIX CBOETO PETHOHA, PACTEHHUS Pa3HBIX CEMENCTB, KIIACCOB, OTAEIIOB; JKHBOTHBIX
Pa3HBIX KJIaCCOB M THUIIOB, CheIOOHBIE U STOBUTHIC TPHOBI.

VYyamuecs 4O KHBI CO6J'IIOH3TI) ImpaBuJIa:

* TPUTOTOBJIECHUS MUKPOIpPENapaTOB U PACCMaTPUBAHUS UX O] MUKPOCKOIIOM;

* HaONrOJIeHHs 32 CE30HHBIMH M3MECHCHUWSIMU B XKM3HHM PACTEHHH W YKMBOTHBIX, MOBEJICHHEM aKBapUYMHBIX PBIO, IOMAIHUX U CEIBCKOXO3IHCTBEHHBIX
KUBOTHBIX, HF3MEHEHHUSAMH CPEJIbl OOUTAHUS [TO]] BIUSTHUEM JICATEIbHOCTH YeJIOBEKa;

* MPOBENEHUS MPOCTEHIINX OMBITOB 10 U3YUEHHIO KU3HEIEATEIbHOCTH PACTEHHM, TOBEIEHUS )KUBOTHBIX;

* OepeXHOro OTHOLICHUS K OpraHn3MaM, BUAaM, IPUPOAHBIM COOOIIECTBAM, IOBEACHUS B IPUPOAE;

* 310pOBOro 00pasa )KU3HU YEJIOBEKa, ero JMYHON U OOIECTBEHHON TUTMEHbl; MPO(UIAKTUKY OTPABICHUS SIOBUTHIMU I'PHOAaMH, PACTCHUSIMH;

* BBIPALIMBaHUS KyJIbTYpPHBIX PACTCHUH U yXOJa 33 JOMALIHUMH U CEIIbCKOX03IHCTBEHHBIMH KUBOTHBIMH.

*  VYyamuecs 10JKHbI BJIaJ€Th YMEHUSIMU:

. n3jaraTb OCHOBHOE cOjepKaHMe naparpad)a, HaXOAUTh B TEKCTE OTBETHI Ha BONPOCHI, UCIOIb30BaTh PUCYHKH, CAMOCTOSITEIbHO M3Y4aTh OTAEIIbHbIC
BOINPOCHI MIKOJILHOW POTPaMMBI 110 YI€OHHUKY.

. JInteparypa u cpeacra o0y4eHus
YueOHuK:
. ITonomapeBa W.H., KopauinoBa O.A., Jlommnuna T.E.  buonorus. 10 k.. ba3oBblif ypoBeHb: YueOHMK Ui ydaluxcs

obmeoOpazoBarenbHBIX yupexaenuii / [lox pen. mpod. N.H. IloHomapeBoii .- 2-¢ u3., mepepad. .- M. : Berrana-I'pad, 2014.- 224 ¢. : wr.

. MeToanuyeckue mocoous AJsl yYuTeJs:
. 1) [Tonomapesa M.H. buonorus. 10 knacc. Metonudeckoe mocodue.- M. : Benrana-I'pad, 2011.- 96 c.
. 2) [Iporpammsel kypca 6uosnorun 10-11 xmaccoB (0a3oBbIil ypoBenb). ABTopsl: [lonomapesa M.H., Kopaunosa O.A., Cumonosa JI.B./

ITon. pen. npod. U.H. ITonomapesoit/ M., "Bentana- I'pad", 2009
. 3) CoopHuK HOpMaTUBHBIX TOKyMeHTOB. buonorus/Coct. 2.J]. lnenpos, A.I'.Apkaases. — M.: [Ipoda. 2006;
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JIeKTPOHHbBIE MOCOOU

. 1) JlJabopaTtopHsbiii mpakTukyM. bronorus 6-11 kiacce (yueOHOE 3JIEKTPOHHOE U3JaHNuE),;

. 2) O6pa3zoBarenbhblil kKomiuieke «1C:1lkona. buonorus, 10 kin.». Co3gan Ha ocHoBe YMK mop penakuueii mpod. 1. H. IlonomapeBoit
U coaepxut Marepuaisl yaeonuka M.H. ITonomapeBoii «buomnorus, 10 xi.» (M., U3natenbckuii nentp «Benrana-I'pady»). Pazpabotuuk «1Cx»,
2009;

. 3) Cepust «DJEKTpOHHBIE YPOKHM W TeCThl», buomorums B mikone. HacnemoBanuwe mnpusHakoB; buomorust B mkose. ['eHeTmdeckas
W3MEHUYUBOCTH U dBoonus. Paspaborunk — «IIpocsemenne-MEJINA»; «Hossriit Juck», YDP Interactive Publishing, 2007,

. 4) NnTepHeT-pecypchl HA YCMOTPEHHUE YUUTENS U 00y4arOIIUXCs

. JlutepaTypa Ajsl y4uTeJIs:

. 1) BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbmioit cripaBOYHHMK ISl IIKOJIBHUKOB U MOCTYHAIONIUX B BY3bl. —

M.:Jlpoda, 2004;
. 2) bonrosa 1.B. Coopuuk 3aau o OO01iei 6uonoruu ais mocTynawimux B By3bl. — M.: «OHukc 21 Bek» «Mup u odpazoBanue», 2005;

. 3) Banosast M.A., CoxonoBa H.A., Kamenckuii ®@.®. buonorus: noiHeli Kypce o0meo0pa3oBaTenbHOM cpeaHeid mkoiasl. M., 2002.)

. 4) Komxkacnuposa .M., Komxkxacniupos A.}O. Ilenaroruueckuii cioBaps M.,2001.

. 5) Koznoga T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 kmaccsl. CipaBounoe noco6ue. — M.: [Ipoda, 2002;

. 6) Mam3un A.C. buonorus B cucteme kyiabTypsl. CI16. 2009

. 7) ®pocun B.H., CuBornazos B.U. 'oToBUMCS K eIMHOMY TOCYIapCTBEHHOMY dKk3ameny. Obmas ouonorus. —M.: JIpoda, 2004. — 216 ¢
. JIuteparypa, 3a1aHUsl KOTOPO#l PEKOMEHAYIOTCH B KayecTBe H3MepHUTeJIe:

. 1) buonorus: mkonbHbI kKypc. — M.: ACT-IIPECC, 2010. — 576 c.: un. — («YHuBepcalbHOE Y4eOHOe Toco0ue»);

. 2) VBanoa T.B. COopHuK 3amanmii 1Mo oOmiel Owojoruu: mocobue mis ydammxcs oOmeoOpasosar. Yupexnenuii/T.B.lBaHoBa,

I'.C.KanunoBa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012 (IIpoBepb cBOM 3HaHUA)

. 3) Cyxosa T.C., Koznosa T.A., Cornn H.W. O6mas 6uonorus. 10-11 kmaccer: pabodas rerpans kK yueOnuky. — M.: [Ipoda, 2015. — 171
. Pabouas mporpamma He HMCKJIIOYaeT BO3MOXKHOCTH HCIOJB30BaHUS OPYroi JmTepaTypbl B paMmkax TpeOoBaHuil ['ocymapcTBeHHOro
CTaHJapTa 1o OMOJIOTHH.
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. AZpeca 3JIEKTPOHHBIX PeCypPCoOB:

. www.bio.1september.ru — razeta «buonorus -npunoxenue K «1 ceHTaops»

. www.bio.nature.ru — Hay4HbIE HOBOCTH OMOJIOTUU

. www.edios.ru — D¥10C — IIEHTp AUCTAHIIMOHHOTO 0OPa30BaHMUS

. www.km.ru/education - yaeOHBIC MaTepHabl U ciioBapu Ha caite «Kupumt u Medoauii»

. http://www.informika.ru - 3nexTpoHHBINH yueOHUK "buonorusa" (Bep. 2.0 - 2000) u3 nukna "OOyuaromue SHIUKIONEAUU". - Y4eOHbBIN
KypC, KOHTPOJIbHBIE BOIIPOCHI.

. http://www.college.ru - pazaen "OTkpbiToro koywiemka" mo buonoruu. YaeoHuk, moaenu, On-line TecTsl, yauTento.

. http://www.biodan.narod.ru - "buo/lan" - buonorus ot Jlansl. HoBocTu 1 0630ps! 110 6uonoruu, 3xonoruu. [Ipodnemsr u Teopun. Ecth
TEMaTUYECKHE BBIITYCKH, (hoToTranepen, Onorpapuu BEIMKHX YYSHBIX, CIICICIIOBAPS.

. http://www.bio.1september.ru - mia yuuteneir " uny Ha ypok buonorun". Cratsu no: boranuke, 3oonoruu, buonoruu - Yenosek,
OO1eii 6mooruu, IKOJIOTHH.

. http://www.nsu.ru buonorus B BOmpocax M OTBETaX - YYCHbIE HOBOCHOMPCKOTO AKaaeMropojka OTBEYAIOT Ha BOMPOCHI
CTapUIEKIACCHUKOB

. http://www.websib.ru - pazaen "buonorus" HoBocubupckoii o6pasoBarenbHoi cetu. Ilogdopka marepualioB U CCbUIOK (IPOrpaMMBbL,
IIPOEKTHI, MaTEPHAJIbl Y YPOKY, aDUTYPUEHTY).

. http://www.nrc.edu.ru - "buonormueckas kaptuHa Mupa" - pasgen dJIeKTpoHHOro ydeOHuka "KoHuenmuu coBpeMEHHOTO
ectecTBo3HaHuA". KoHILIENIINY IPOUCX0KIEHUS )KU3HU U TEOPUU IBOJIOLIUU

. Kpowme Toro, npu Benenuu kypca B 10-11 kmacce ucnonp3yercst cepusi MyJIbTUMEIUIHBIX YPOKOB, pazpaboTaHHas yuurtenaem Mspenen

M.B. u marepuansl u3 «Eaunoit xomnekimu Iudposix O6pasoBaTenbHbIXx PecypcoB» (Habop IM(POBBIX PecypcoB K y4eOHHKaM JTHHUN
ITonomapesoii M.H.) (http://school-collection.edu.ru/) .

. 3. luoakmuueckoe obecneuenue yueonozo npoyecca Hapaody ¢ yueoHoil Tumepamypoii 6Kno4aem:

. - yueOHbIe MaTepHalbl WILTIOCTPATUBHOTO XapakTepa (OMOpHbIe KOHCIIEKThI, CXEMBbI, TA0JIUIIbI, TUarpaMMbl, MOJEIH U Jp.);

. - yueOHbIe MaTepUajIbl HHCTPYKTUBHOTO XapakTepa (MHCTPYKIMH 110 OPraHU3alMKi CaMOCTOSITEIbHON pabOoThl ydaluxcs,)

. - WHCTPYMEHTApUH JUArHOCTHUKU YPOBHS OOYYEHHOCTH Yydaluxcs (CpeAcTBa TEKYIIEro, TeMaTHYeCKOTO U HUTOTOBOTO KOHTPOJIS
YCBOEHUS YUAIIUMHUCS COJIEPKAHMS OMOJIOTUYECKOT0 00pa3oBaHusl);

. - BApUAHTHI PA3HOYPOBHEBBIX U TBOPUYECKUX JIOMAIIHUX 3a/IaHUN;

. - MaTepuallbl BHEKJIACCHOM WM HAyYHO-HMCCIIEIOBATENBCKON paboThl MO TpeaMeTy (TepedeHb TeM pedepaToB W HCCIEAOBAHHHA IO

yueOHo qucuuruiibe, TpedoBanus kK HUP, pekomennyemast nurepatypa).
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