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[TOACHUTEJIbHAA 3AIINCKA

Kamenckwii A. A., Kpukcynos E.A., [laceunuk B.B. Beenenue B 06uryro 6uonoruto, 9 kiacc. odmeoOpazoBarensubix mkoi. — M.: [Ipoda, 2020.

Pabouas nporpamma cocrtasiieHa Ha ocHOoBe DenepanbHoro ['ocyapcTBEHHOTO CTaHAAPTA,
e [IpumepHOIi MporpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHus, a TAKXKE
e CcOOpHHKA IPOrpaMM IO OHOJOTHH AJs 001Ie00pa30BaTEIbHBIX YUPEKICHUN K KOMIUIEKTY Y4eOHHUKOB, CO3JaHHBIX MO pyKoBoJcTBOM B.B.
[Taceunuka ( aBTOp — coctaButens [.M. [lansasesa, M.: JIpoda, 2017).
[Taceunuk B.B., nmporpamma nis o61eo0pa3oBaTenbHbIX yupexkaeHuil 5-11 kimaccel K KOMIUIEKTY y4eOHHKOB, aBT. cocT. [.M. Ilanbasesa .-2-
e n3nanue, crepeorunnoe Mocksa [poda 2017.
Mertonudeckoe nocodue yuutento ouonoruu «Peanmmzainus oOpa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOU
HaMpaBJIEHHOCTEH 10 OMOJIOTHH C HCIIOIB30BaHUEM 00opyaoBaHus neHTpa « Touka pocra» bycnakos B.B., [Isinees
CornacHo neiictByromemy basucHomy yueOHOMY Iutany paGouas mporpamma Juist 9-ro kjlacca mpeaycMaTpuBaeT oOyueHue OMoJIoruu B oobeme 2
yaca B HeJento, 68 yacoB B roj MI3MeHeHHE CTPYKTYpHI HIKOJIHHOTO 00pa30BaHMUsI, MOBJIEKIIO 32 COOOM MEPecTPOMKY CHUCTEMBI 00yUeHHUsI OUOJIOTHH.
bazoBoe Oumosnoruueckoe oOpa3oBaHUE OJKHO OOECIeduTh BbIMTYCKHUKaM |l cTymeHn oOyueHHs BBICOKYIO OHOJIOTMYECKYIO, 3KOJOTHMUYECKYI0 H
IPUPOIOOXPAHHYIO TPAMOTHOCTh. PelnTh 3Ty 3a/1auy MOKHO Ha OCHOBE MPEEMCTBEHHOTO Pa3BUTHS BEIYILIMX OMOJOIMYECKHUX 3aKOHOB, TEOPUM, UJIEH,
oOecrieunBaromuX (GyHIaMEHT Ui IPAKTHYECKOM IeTeTbHOCTH 00yUyaromuxcs, (GOpMUPOBAHMSI UX HAYYHOT'O MHUPOBO33PEHHUS .
[TpeanpodunbHas MOAroTOBKa MpU3BaHa chOPMUPOBATH Y IIKOIbHUKOB!
- yMeHHE 0OBEKTUBHO OLIEHUBATh CBOM CIIOCOOHOCTH K MPOOKEHUIO 00pa30BaHus MO pa3IMyHbIM NPODUIIIM;
- YMEHHE OCO3HAHHO OCYILECTBIIATH BBIOOP MPOQUIIL, COOTBETCTBYIOLIET0 HHANBUAYAIbHBIM OCOOEHHOCTSAM, CKJIOHHOCTSIM U UHTEpEecaMm;
- TOTOBHOCTb HECTU OTBETCTBEHHOCTb 3a CJIeNIaHHbII BHIOOD;
- BBICOKUI YPOBEHb y4eOHOM MOTHBAIlMU Ha 00y4YeHHE N0 MPO(UITI0, TOTOBHOCTh MPUKJIABIBATH YCHIINSA IS MTOJIy4E€HHUSI KaYeCTBEHHOT0 00pa30oBaHUsl.
[Tporpammoii mpegycMaTpuBaeTcsi M3yueHHe TEOPETHUECKUX U MPHUKIATHBIX OCHOB 001Iei Ononorun. B Hell oTpaxeHbl 3a1a4H, CTOSIIUE B
HacTosIIee BpeMsi mepe] OMOJIOTMYECKON HayKoM, peleHHe KOTOpPhIX HalpaBlI€HO Ha COXpAaHEHHE OKpYXKAalolled cpeabl U 3/I0pOBbsl YEIOBEKa.
N3yuenune Kypca OCHOBBIBAeTCS Ha 3HAHUSX, MOJYUYEHHBIX YYAIIUMHUCS MPHU U3yYCHUH OMOJIOTMYECKHUX TUCHMIUIMH B MJIAJIIMX KJIaccax, a TaKKe
NpUOOPETEHHBIX HA YPOKAX XUMUU, GUZUKH, UCTOPUH, Freorpaduu.
[TpuHIMNIBI 0TOOPA OCHOBHOTO M JOTIOJIHUTEIBHOTO COAEpPkKaHHs B pabouyro MPOrpaMMy CBS3aHbl C MPEEMCTBEHHOCTBIO 1ieJieil 00pa3oBaHUs
Ha Pa3IMYHBIX CTYNEHAX M YPOBHIX 00yUYeHHUS, JIOTUKON BHYTPUIIPEAMETHBIX CBSA3EH, a TAKXKe BO3PACTHBIMU OCOOCHHOCTSMU PA3BUTHUS YUAIIUXCS.
B 9 xnacce yuanmmecst 06001al0T 3HaHUS O JKU3HHM U YPOBHSX €€ OpraHu3allid, pacKpbIBalOT MHUPOBO33PEHUYECKUE BOIPOCHI O MPOUCXOXKACHUU U
pa3BUTHH KU3HU Ha 3emiie, 0000MAOT M YIIyONsioT MOHATUS 00 SBOJIOIMOHHOM DPa3BUTHUU OpraHu3MoB. [loiyueHHBIE OMOTOTHYECKUE 3HAHHS
CITy’KaT OCHOBOU IPU PACCMOTPEHUM IKOJIOTUU OpraHu3Ma, MOonyJsiun, OuoreHo3a, ouochepsl. 3apepiaetcss GopMUpOBaHUE MOHITHS 0 Hoochepe u
00 OTBETCTBEHHOCTH YEJIOBEKA 32 KU3Hb Ha 3eMJie.
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[IpeeMcTBeHHbBIE CBSI3M MEXAY pasfeliaMd 00eCHeunBalOT LEJIOCTHOCTh LIKOJBHOTO Kypca OHMOJNOTHH, a €ro CoJepXKaHHe CIIOCOOCTBYET

(GhOpMUPOBAHUIO BCECTOPOHHE PA3BUTON JIMYHOCTH, BIAJCIONICH OCHOBAMH HAYYHBIX 3HAHWM, 0a3UPYIOMUXCS HA OMOICHTPUYECKOM MBIIIUICHUH, U

CIOCOOHOW TBOPUYECKHU MX MCIIOJIb30BaTh B COOTBETCTBUU C 3aKOHAMHM MTPUPOBI M 00IICUEIIOBEUECKUMH HPABCTBEHHBIMHU IICHHOCTSIMHU.
N3ydenune 61oa0ruu Ha CTYIIEHH OCHOBHOTO 00IIIEero 00pa3oBaHUsl HAPABJICHO HA TOCTHIKECHUE CIICTYIOIIUX HeJIeH:

® OCBOCHHE 3HAHMI O )KUBOU MPUPOJIE U MPUCYIIHNX € 3aKOHOMEPHOCTSIX; CTPOCHUH, )KU3HEACITSILHOCTH U CPEA000Pa3YIOICH POITH KUBBIX
OpPTaHU3MOB; YEJIOBEKE KaK OMOCOIMAILHOM CYIIIECTBE; O POJIM OMOIOTHYECKON HAYKU B IPAKTUIECKON JACSITEILHOCTH JTIOCH; METOIaX MO3HAHUS
YKUBOU TIPUPOJIBI,

® OBJIAJICHUE YMCHUSMH ITPAMCHSITH OMOJIOTHICCKUE 3HAHMS ISl OOBSICHEHHUS TIPOIIECCOB U SIBJICHUH JKUBOH TPUPOIBI, )KU3HEICATCIIEHOCTH
COOCTBEHHOT'O OpPraHU3Ma; UCIOJIb30BaTh HH(POPMAITUIO O COBPEMEHHBIX JOCTHKCHHSIX B 00J1aCTH OMOJIOTHUU M SKOJIOTHH, O (PaKkTopax 30pOBbS U
pucka; paboTaTh ¢ OMOJIOrMYECKUMH TPUOOPAMHU, HHCTPYMEHTAMH, CIPAaBOYHUKAMU; IIPOBOJAUTE HAOJIOICHUS 32 OMOJIOrHYECKUMH 00hEKTaMH U
COCTOSTHUEM COOCTBEHHOT'O OpTaHU3Ma, OMOJIOTHIECKUE SKCTICPUMEHTHI;

® pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CITIOCOOHOCTEH B TIpOIECcCe MPOBEICHUS HAOIIOICHHH 3a )KUBBIMU
OpraHu3MamH, OHOJIOTMYECKUX KCIIEPUMEHTOB, PA0OTHI C pa3IMYHBIMU HCTOYHUKAMH HH(POPMALINY;

® BOCITMTaHUE IMO3UTUBHOTO IICHHOCTHOTO OTHOIICHMSI K )KHBOHM TIPUPO/IE, COOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO IPYTUX JIFOJICH; KYJIBTYPhI
MOBE/ICHUs B IPUPOJIE;

® ICIIOJIb30BaHME MPHUOOPETEHHBIX 3HAHUN M YMEHHI B MOBCEAHEBHOW KU3HU AJISl yX0/1a 32 PACTEHUSIMU, IOMAITHUMH KUBOTHBIMU, 3200THI O
COOCTBEHHOM 3/I0POBbE, OKa3aHUs IEPBOM MOMOIIN ceOe U OKPYKAIOIINM; OIIEHKU MOCTIEACTBUN CBOEH IEATEIHHOCTH 110 OTHOIICHHUIO K
IPUPOIHOH cpelie, COOCTBEHHOMY OpTaHH3MY, 3/I0POBBIO IPYTUX JIFOZCH; Il COOIOACHNUS TIPABWII TIOBEACHHUS B OKPYXKAIOIIEH cpeie, HopM
3I0pOBOTO 00pa3a KU3HU, NPOPUITAKTHKHY 3a00J€BaHH, TpaBMaTU3Ma 1 CTPECCOB, BPEIHBIX MpuBblYek, BUY-uHdpeknuu.

[Iporpamma nipegycMarpuBaeT (OpMUPOBAHUE Y YUAIIUXCS 00U4eyUeOHbIX YMEHUIL U HABLIKOG, YHUBEPCAIbHBIX CHOCO006 0esameIbHOCIU U
KJ1104€e6blX KOMHEemeHUUIL.
B sTOoM HampaBiieHUH IPUOPUTETHBIMU ISl Y9eOHOTO TpeameTa «bruomorus» Ha CTYyIeHH OCHOBHOTO O0IIero 00pa3oBaHus SBISIOTCS:
pacro3HaBaHne 00BEKTOB, CPAaBHEHUE, KiIacCU(UKAIIHSI, aHAIH3, OI[EHKA.
JIJis IOBBIIIIEHUST YPOBHSI MOJYYECHHBIX 3HAHUMN, a TakKe I MPUOOPETEHUS MPAKTHUECKUX HABBIKOB MPOTPAMMO MpeayCMaTPUBAETCSl BHITIOJTHEHHE
1ab0paToOpHBIX PabOT, KOTOpPBIE MPOBOASTCS IMOCIE MOAPOOHOTO0 WHCTPYKTa)XKa M O3HAKOMIICHHS OOYYAIOIIMXCS C YCTAaHOBJICHHBIMU TpaBUIAMHU
TEXHUKU 0€30IIaCHOCTH.
3agaum oOyuyeHust
PaGouas mporpamma npeaycMaTpuBaeT GOpMUPOBAHKE y ITKOJIBHUKOB O0IIEyuYeOHBIX YMEHUHN U HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ICATEIHLHOCTH U
KIJIFOUEBBIX KoMITeTeHIn. [Ipuopureramu 71st IIKOJIBHOTO Kypca OMOJIOTUH Ha ATare OCHOBHOTO OOIIET0 00pa30BaHUS SIBIISIOTCS:
Ilo3HaBaTeIbHAA AeATEIbHOCTD:
® JHCIIOJIB30BAHUC OJId ITO3HAHUSA 0pr>1<a101uer0 MI/Ipa paSHI/I‘IHBIX eCTCCTBeHHOHay‘IHbIX METOAOB: HaGHIOIIeHI/Ie, 1/13MepeHHe, BKCHepI/IMeHT,
MOJICJIMPOBAHUE;
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e (opmupoBaHue yMEHHI pazanyaTh (HaKThl, THIIOTE3bl, IPUYUHBI, CIICJICTBUS, TOKA3aTEeIbCTBA, 3aKOHBI, TCOPHH,

® OBJIQJICHUE aJCKBATHBIMH CIIOCOOAMH PEIICHUS TEOPETHUSCKUX H SKCIIEPUMECHTAIBHBIX 3a/1a4;

L] HpI/IO6peTCHI/Ie OIIbITA BBIABUXKCHUA THUIIOTEC3 AJIA O6’b$ICHeHI/I5I HN3BCCTHBIX q)aKTOB 158 BKCHepHMeHTaﬂbHOﬁ HpOBepKI/I BBIABUT'ACMBIX THUIIOTE3.
HNudopMaumoHHO-KOMMYHUKATUBHASA AeATEJIbHOCTD:

® BJIaJICHUE MOHOJOTUYCCKON U TMATOTHYECKON pevbio, Pa3BUTHE CIIOCOOHOCTH TIOHMMATh TOYKY 3PEHHS COOSCEIHUKA U MPU3HABATH MIPABO HA
HHOE MHEHUE;

® UCMOJB30BaHUE JIJIS PEIICHUS TO3HABATENIbHBIX U KOMMYHUKATUBHBIX 33/1a4 Pa3IMuHbIX UCTOYHUKOB UH(pOpMaLInH.
PedekcuBHast 1eATEILHOCTD:

® BJIJICHUE HABBIKAMU KOHTPOJISL U OLIEHKU CBOEH AESTEIIbHOCTH, YMEHUEM MPEIBUIETh BO3MOXKHbBIE PE3YJIbTAThl CBOUX JEHCTBUN;

e opraHuzaiys yueOHOM NesTeIbHOCTH: IOCTAaHOBKA EJIH, TUTAHUPOBAHKE, ONPEACTICHUE ONTUMAILHOTO COOTHOIICHUS LIS U CPEICTB.

MecTo u poJib Kypca B yueOHOM mi1a”He OY

@DenepanbHbIil 0a3uCHBIN Y4eOHBIN TUIaH I 00pa3oBaTeIbHBIX yupexaeHuil Poccuiickoit denepanuu oTBOANT B 9 Kimacce 68 4acoB, U3 pacuera 2
y4eOHBIX Yaca B HEZEIIIO.

Pabouass mporpamma paccuntana Ha 66 yueOHbIX Yaca. [Ipu 3TOM B Hell NperycMOTpEH pe3epB y4yeOHOrO BPEMEHH, BKJIKOYas MOBTOPUTEIbHO-
oboOmaromme ypoku, B o0beMe 2 yueOHbIX uyacoB (wmu 10%) mis peanmu3anuu aBTOPCKHX IMOJXOOB, HCIOJIB30BAHUS Pa3HOOOPA3HBIX (opMm
OpraHu3aIy Y9eOHOTO MpoIiecca, BHEIPSHUS COBPEMEHHBIX METO/IOB OOYYEHUS U MMEAarOTHUECKUX TEXHOJIOTHIA.

Hcnoan3yembiii YMK
PaGouas mporpamma npeamnoiaraeT UCIOJIb30BAHUE CIEIYIOMINX yYeOHBIX MaTEPHAIIOB:

e Kawmenckuii A. A., KpukcynoB E.A., Ilaceunuk B.B. Beenenue B o0miyto 6nonoruto, YueOHuk 11 9 kiacca. o01eo0pa3oBaTesIbHBIX MIKOI. — M.:
Hpoda, 2020.

e [laceuynux B. B., llIsenos I'. I'. buonorus. Beenenue B o01ryto 6uonoruto.: Pabouas terpans. 9 ki. — M.: [lpoda, 2020

e B.B.Ilaceunuk «BBenenne B 00IIyI0 OHOJIOTHIO M KOJIOTHIO. 9 kimacc»: Temarwmdeckoe M MOypodHOE TIaHUPOBaHHE K yueOHHMKY - M.: Jlpoda,
2017

e llHTepHET-pecypchl: JICKTPOHHBIE 00pa30oBaTeNbHBIC PECYpChl M3 €AMHOW KOJUIeKIMU HuppoBBIX oOpaszoBarenbHbIX pecypco (http://school-
collection.edu.ru/), karamora ®enepanbHOro neHTpa HHPOPMAIMOHHO-00pa3oBaTenbHbIx pecypcos (http://fcior.edu.ru/): uHbOpMAIMOHHEIE,
AJIEKTPOHHBIC YIPAXHEHUS, MYJIbTUMEINA PECYPCHI, TIEKTPOHHBIE TECTHI

Hcnoab3yemble TeXHOJI0THHM M (OPMBI OPraHU3ALUU 00yYeHUs

B npeanoxeHHON mporpamMme ycuieHa MpaKTHYecKas HANpaBICHHOCTb JAEATENbHOCTH IIKOJBHUKOB. [IpenycMOTpeHHbIE B COJEpXKaHUU
n1abopaTopHbie paboThl. [10371€eMEHTHO M TIOTHOCTBIO HCIOIB3YIOTCS CIEIYIONINE TEXHOIOTHH U (POpMBI OpraHn3aiy 00y4IEHUS:



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

ypoBHeBas auddepeHnuanms;

npobaemMHoe 00yueHue;

UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;

310pOBbECOEpEraroIue TEXHOJIOTUH;

KOJIJIGKTHBHBIHN crioco0 o0ydenus (paboTa B Tpymnax NOCTOSHHOTO M CMEHHOTO COCTaBa);
NPOEKTHAS TEXHOJIOTHS,;

TEXHOJIOTUSI MOJICTUPYIOLIUX UTP.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH YYAIIIUXCA

B pesynbpraTe u3yueHus Kypca yu4eHUK JOKEH
3HAMb/NOHUMANLD:
® OCHOBHbIC IOJOXEHUs OMOJOrMUYECKUX Teopuil (kjeTouHas, sBoitonuoHHas Teopust Y. [lapBuna), yuenue B. M. Bepnanckoro o Guocoepe,
CYLIHOCTb 3aKOHOB I'. MeHiens, 3akoHOMepHOCTEN H3MEHYUBOCTH;
CTpOEHHE OMOJOTHYECKMX O0BEKTOB: KJIETKH, TEHOB U XPOMOCOM, BUJIa 1 SKOCUCTEM (CTPYKTYpa);
CYIIHOCTb OMOJIOTHYECKUX MPOLIECCOB: pa3MHOXEHHE, OIJIOJOTBOPEHHE, IeCTBUE UCKYCCTBEHHOI'O M €CTECTBEHHOI0 0TOOpa, (hopMupoBaHue
PUCIIOCOOTIEHHOCTH, 00pa30BaHKEe BUI0B, KPYTOBOPOT BEILECTB U MPEBPALEHHE SHEPTUU B IKOCHCTEMax U Ouochepe;
®  BKJIaJ BBIIAIOLIMXCS YUEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH;
e OHOJIOTMYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;
Mentb:
®  00bAcHAmMbL: PONb OMOJIOTUH B (DOPMHUPOBAHUM HAyYHOTO MHPOBO33PEHUS, BKJIAJ] OMOJOTMYECKHX TEOpPHH B (OPMHPOBAHUE COBPEMEHHOMN
€CTECTBEHHOHAyYHOW KapTHUHBI MHpA; €IWHCTBO JKMBOM W HEXMBON TNPUPOIbI, POJICTBO KUBBIX OPraHU3MOB, OTPHUIATEIHLHOE BIUSHUE
aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX CPEACTB HA Pa3BUTHE 3apO/IbIla YEIOBEKa; BIMSIHNE MYTareHOB Ha OPraHU3M YeJI0BeKa, SKOJIOTHYECKUX
(akTOpOB Ha OpPraHU3MbI; B3aMMOCBSA3M OPraHM3MOB U OKpPYXKAloIIeW Cpeibl; MPUUYMHBI HBOJIIOIMH, U3MEHSEMOCTH BHJIOB, HapyIIEHHH
pa3BUTHs OPraHU3MOB, HACJIEJICTBEHHBIX 3a00J€BaHMUN, MyTallUui, YCTOWYMBOCTH M CMEHBI JKOCHUCTEM; HEOOXOAMMOCTH COXpPaHEHHS
MHOT000pa3usi BUIOB;
® pewiamsp >IEeMEHTapHbIEe OMOJOTHYECKUE 3aJaUH; COCTABIATh DJIEMEHTAPHBIE CXEMbl CKPEIIMBAHUS U CXEMbl IIEpPEHOCa BEIIECTB U DHEPIUU B
HKOCHUCTEMAX (LIeMH MUTAHMS);
® onucwvleams 0coO€eit BUIOB 110 MOP(POIOTUIECKOMY KPUTEPHIO;
®  @gblAGIAMb TIPUCIIOCOOJICHUS OPraHU3MOB K cpele OOMTAaHWs, UCTOYHMKHM MYTAareHOB B OKpYyXKarolled cpele (KOCBEHHO), aHTPOIIOTE€HHbIE
U3MEHEHHUS B SKOCHUCTEMAaX CBOEU MECTHOCTH;



® cpasHusamsp: OUOJOTUYECKUE OOBEKTHI (TeJIa JKMBOM M HEXHBOW HPHUPOIBI MO XUMHUYECKOMY COCTaBYy, 3apOJBIIIM YeJIOBEKa U JPYrHX
MJICKOITUTAIOIINX, MPUPOIHBIE SKOCHUCTEMBI M arpodKOCHUCTEMBbI CBOEH MECTHOCTH), MPOIECChI (€CTECTBEHHBIM M HCKYCCTBEHHBIH OTOOD,
MOJIOBOE U OECIIONI0e Pa3MHOKCHIE) U JIeTIaTh BBIBOBI HA OCHOBE CPaBHEHMUS;
® aHanu3Uposamdv U OYEHUEAmdp PA3TUYHBIC THIOTE3bl CYIIHOCTH >KM3HU, MPOUCXOXKJICHUS KU3HU U YEJIOBEKa, TNI00aTbHBIE IKOJIOTHYECKUE
poOJIEMBI M ITYTH UX PEIIECHUs, TTOCIEICTBHUSA COOCTBEHHOU JIEATEILHOCTH B OKPYXKaIOIIEeH cpee;
®  u3yuamp N3MEHEHUS B SKOCHUCTEMAaX Ha OMOJIOTMYECKUX MOCIIAX;
® Haxooumb uH@opmayuro o0 OUOJOTHUECKUX OOBEKTaX B PA3IMYHBIX MCTOYHUKAX (YUICOHBIX TEKCTaxX, CIIPABOYHUKAX, HAYYHO-TIOMYJISIPHBIX
W3/IaHMIX, KOMITBIOTEPHBIX 0a3ax AaHHBIX, IHTepHET-pecypcax) U KpUTHUECKH €€ OlCHUBATh;
UCNOJ16308anb IPUOOPETEHHBIC 3HAHUS U YMEHHS B TIPAKTHYECKOU JCSITEILHOCTH M TIOBCETHEBHOW JKU3HH JJIsI: COOTIOACHUS MEp MPOPUITAKTHKU
BUPYCHBIX U JAPYTUX 3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIYEK (KYpEHHE, aJIKOTOJIM3M, HAPKOMAHHUS ); TIPABUII MMOBEACHUS B MPUPOJHON Cpelie;
OKa3aHUs TIEPBOM TMOMOIIM INMPHU TPOCTYAHBIX M JIPYTHX 3a00JICBAHUSAX; OINEHKH JTHYCCKHX ACICKTOB HEKOTOPBIX HCCIICIOBAaHUN B 00JIACTH
OMOTEXHOJOTHH (KIIOHUPOBAHHE, UCKYCCTBEHHOE OILIOIOTBOPEHUE).
INIOSACHUTEJIBHAS 3AITMCKA
Kamenckuii A. A., Kpukcynos E.A., [Taceunuk B.B. Beenenue B 0611yto 6uonoruto, YueOHUK A 9 kiacca. 001ieo0pa3zoBaTeNbHbIX KO — M.:
Hpoda, 2020.

Pabouas nporpamma coctapiieHa Ha ocHoBe denepanbHoro ['ocynapcTBeHHOr0 cTaHapTa,
. [TprmepHOIi MporpaMMbl OCHOBHOTO OOIIETro 00pa3oBaHus, a TAKXKe
. cOOpHUKa MPOrpaMM 110 OMOJIOTHH JIIsl 00111e00pa30BaTENbHBIX YUPEKICHUN K KOMIUIEKTY YUeOHMKOB, CO3JJaHHBIX T0J] pyKOBoJICTBOM B.B.
[Maceunuka ( aBTOp — coctaBurensb .M. [Manbasesa, M.: Jpoda, 2017).

[Taceunuk B.B., nporpamma ais o61eo06pa3oBaTeNbHbIX yupexkaeHui 5-11 knaccsl K KOMIUIEKTY yueOHUKOB, aBT. cocT. I.M. Ilanpasesa .-2-
e n3nanue, crepeorunnHoe Mocksa lpoda 2017.

Metoanueckoe nocobue yuutento 6uosnorun «Peannsanus o0pazoBaTeIbHBIX IPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HaIPaBJIECHHOCTEH MO OMOJIOTUH C UCIIONIB30BaHUEM 000pynoBanus MieHTpa «Touka poctay bycnakos B.B., I[Isinees

Cornacho neiictByromemy bazucnomy yue6HOMY 1utany pabouas mporpamma Juist 9-ro kiacca nmpeaycMaTpuBaeT oOyueHue 6Moaoruu B oobeme 2
yaca B Heaemo, 68 4acoB B I'of.

M3MeHeHne CTpyKTyphl LIKOJIBHOTO 00pa3oBaHMsl, MOBJIEKIIO 3a COOOM MepecTporKy cucTeMbl o0yueHus 6uosoruu. bazoBoe 6uoiornueckoe
o0Opa3oBaHue JOKHO 00ecrieuuTh BhITycKHUKaM 11 cTynenn o0y4yeHns BBICOKYIO OMOJIOTHUECKYI0, IKOJOTHYECKYIO U IPUPOA0OXPAHHYIO
TPaMOTHOCTh. PemuTh 3Ty 3a/1a4y MOXXHO Ha OCHOBE ITPEEMCTBEHHOTO PAa3BUTHS BEAYINX OMOJIOTUIECKUX 3aKOHOB, TEOPHA, I, 00eCTIeUnBAFOIINX
byHAaMEHT JUIs TPAKTUYECKOHN eATENIbHOCTH 00yYaromuxcs, (POpMUPOBAHUS UX HAYYHOTO MUPOBO33PECHHUS .

[pennpodunbHas MOArOTOBKA MPpHU3BaHa CHOPMUPOBATH Y HIKOIBHUKOB:
- yMeHHE 0OBEKTUBHO OLIEHUBATh CBOM CIIOCOOHOCTH K MPOIOKEHUIO 00pa30BaHus 10 Pa3IMYHBIM MPODUIIIM;



- YMEHHE OCO3HAHHO OCYILECTBIISTH BBIOOP MPOQUIISL, COOTBETCTBYIOIIETO MHANBUIYAILHBIM OCOOEHHOCTSIM, CKJIOHHOCTSIM M UHTEpEcaMm;
- TOTOBHOCTBH HECTU OTBETCTBCHHOCTH 3a CHGHaHHBIfI BbI60p;

- BBICOKUH YPOBEHb YU€OHON MOTHBAIIMU HAa O0YYEHHUE 110 MPOMUITIO, TOTOBHOCTh MPUKIIABIBATH YCHIIUS JIJISI TOJyYCHHS Ka4YeCTBEHHOTO
o0OpazoBaHusl.

[Tporpammoii pemycMaTpruBaeTCsi U3y4eHUE TEOPETHUSCKUX U MPHKIIATHBIX OCHOB 00IIei OMooruu. B Hell oTpayKeHbI 3a/1a4H, CTOSIINAEC B
HACTOsIee BpeMs repe]i OM0JIOTHYeCKOi HayKOH, pelieHre KOTOPBIX HAIPaBICHO Ha COXPAaHEHHUE OKPYKAIOIIEH CPeIbl U 3J0POBbS YETIOBEKA.
M3yueHne Kypca OCHOBBIBACTCS HA 3HAHUSX, MOTYUYCHHBIX YYalITUMHCS IPU U3YYCHUH OMOJIOTUYCCKHUX JTUCIMILIMH B MIIAJIIINX KIIACCaX, & TAKKE
nproOPETEHHBIX HA YPOKaX XUMHUHU, PU3UKH, UCTOPUH, Teorpaduu.

[TpuHIHIEI 0TOOPAa OCHOBHOTO U JOIMOJHUTEIHHOTO COJICPIKAHUS B padOUyIO MPOTrpaMMy CBSI3aHBI C TPEEMCTBEHHOCTBIO 11eJIei 00pa30oBaHUs Ha
PA3IMYHBIX CTYIICHAX U YPOBHAX O6y‘-I€HI/I$I, JIOTUKOU BHYTPUIIPCAMCTHBIX CB?ISGI\/JI, a TaKXXC BO3PACTHBIMU OCO6€HHOCT$IMI/I Pa3BUTHA ydalllUXCA.

B 9 kiacce yuamuecs: 0000IIAIOT 3HAHUS O XKU3HHU U YPOBHSAX €€ OpraHu3alliy, PACKPHIBAIOT MUPOBO33PEHYECKHE BOIIPOCHI O MIPOUCXOKICHUN H
pa3BUTHH XKHU3HHU Ha 3emiie, 0000MIat0T U YTIYOJISIOT OHATHS 00 YBOJTIOIMOHHOM Pa3BUTHH OpraHn3MoOB. [lomydeHHbIe OHMOTOTHYeCcKie 3HAaHUS
CIIy’>KaT OCHOBOH MPHU PACCMOTPEHUHU HKOJIOTUH OpraHu3Ma, MONyJsaIuu, Onomeno3a, ouocdepsl. 3apepinaerca popmupoBaHue MOHATUS 0 HOochepe u
00 OTBETCTBEHHOCTH YEJIOBEKA 32 KU3Hb Ha 3emIie.

[IpeeMcTBEHHBIE CBS3U MEXY pa3jieaMi 00eCTIeYnBaloT IEIOCTHOCTh MIKOJIBHOTO Kypca OMOJIOTHH, a €r0 COIepKaHue CITOCOOCTBYET
(GhOopMHUPOBAHUIO BCECTOPOHHE PA3BUTON JTUYHOCTH, BIIAJCIONIEH OCHOBAMH HAyYHBIX 3HAHUHN, 0a3UPYIOMMUXCS Ha OMOIIEHTPUUECKOM MBIIIUICHUH, U
CIIOCOOHOM TBOPYECKH MX UCIOIB30BaTh B COOTBETCTBUH C 3aKOHAMU MPUPOIBI U OOIIEUETOBEYECKUMU HPABCTBEHHBIMH 1IEHHOCTSIM.

N3yueHne 6MOJIOTMU Ha CTYIIEHH OCHOBHOT'O 001Iero 00pa3oBaHus HANIPaBJIEHO Ha JOCTH)KEHHUE CICAYIOIIMX LIeTIeH:

. OCBOEHUE 3HAHUI 0 )KMBOM MPUPOJIE U MIPUCYILIUX € 3aKOHOMEPHOCTSIX; CTPOSHHUH, KU3HEAESITEILHOCTH U CPeA000pa3yroIIei poIu KUBbIX
OpPTaHU3MOB; YeJIOBEKe KaK OMOCOIMALHOM CYIIIECTBE; O POJIU OMOJIOTHUECKON HAYKH B TPAKTHYECKON MEATEIbHOCTH JIOIEH; METOAaX TO3HAHMUS
JKUBOU ITPUPOJIBL;

. OBJIaJICHUE YMEHUSMU MPUMEHSATh OMOJIOTHYECKHUE 3HAHUS I O0BICHEHUS TPOIIECCOB U SIBJICHHUM KUBOM MPUPOIBI, JKU3HEIEATETHHOCTH
COOCTBEHHOTO OpPraHU3Ma; HUCIIOIB30BaTh HHPOPMAIIUIO O COBPEMEHHBIX JTOCTIXKCHHSIX B 0071aCTH OMOJIOTUH U IKOJIOTHH, O (PaKTOpax 310pOBHS U
pHCKa; paboTaTh ¢ OMOIOrMYECKUMHU TPHOOPaMU, HHCTPYMEHTAaMH, CIIPABOYHUKAMHU; IIPOBOIUTH HAOTIOACHHS 32 OMOIOTUYECKUMU O0BEKTaMH U
COCTOSTHUEM COOCTBEHHOI'O OpraHU3Ma, OMOJIOTHYECKHE SKCIIEPUMEHTHI;

. pa3BUTHE TTO3HABATENHHBIX HHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpoIiecce MPOoBeAeHUS HAOTIOICHHI 32 )KUBBIMU
OpraHu3MaMu, OMOJIOTUYECKUX IKCIIEPUMEHTOB, Pa0OTHI C pa3IMYHBIMU UCTOYHUKAMHU HH(GOPMAIIIH;

. BOCIIUTaHHUE TTO3UTHUBHOTO IIEHHOCTHOTO OTHOIIEHUS K KUBOH MPUPOE, COOCTBEHHOMY 3I0POBBIO U 3[IOPOBBIO APYTUX JOJIEH; KyTbTYPHI
TIOBEJICHUS B TIPUPO/IE;

. MCIIOJIb30BaHNE TIPUOOPETCHHBIX 3HAHMIA U YMEHU B TTIOBCETHEBHOM JKU3HH TSl YXOJa 32 PACTCHHUSIMH, JJOMAITHUMH >KUBOTHBIMH, 3a00THI O
COOCTBEHHOM 3/10pOBb€, OKa3aHUs MEePBOIl MOMOIIM ce0e U OKPY>KAIOLIUM; OLIEHKH MOCIEACTBHI CBOEH 1eATEIbHOCTH MO OTHOIICHUIO K IPUPOIHON



cpene, COOCTBEHHOMY OpraHHU3MY, 370pOBbIO APYIHX JIFOAEH; Ul COOIOIeHHs IPaBIII IIOBEICHUS B OKPY’KAIOILEH cpee, HOpM 310pOBOro odpasa
KHU3HH, TPOPUIAKTUKY 3200JIeBaHUI, TPaBMaTH3Ma U CTPECCOB, BPEAHbIX NpuBbIueK, BUY-undexunn.

[Iporpamma npenycmarpuBaet (GOpMUPOBAHHE y YUAIIUXCS 00UieyueOHbIX YMEHUIL U HAGbIKO8, YHUBEPCATIbHBIX CROCOD06 0eAmeIbHOCHU U
K1104€6blX KOMNEMEeHYUIl.
B »TOM HampaBieHHH IPUOPUTETHBIMHU Il yaeOHOTO peamera «bronorus» Ha CTyIIeHH OCHOBHOTO O0IIEero 00pa3oBaHUs SBISIOTCS:

pacrio3HaBaHHEe 0OBEKTOB, CpPaBHEHUE, KiIacCU(UKalLKs, aHaIU3, OLICHKA.
Jjis TIOBBILLICHUS YPOBHSI ITOJYYEHHBIX 3HAHUM, a Takxke Uil NPUOOpETEeHUs] MPaKTHUECKUX HABBIKOB MPOrPaMMON IpPeayCcMaTpUBAETCsl BHIIIOJHEHHE
71a00paTOpHBIX pabOT, KOTOpbIE MPOBOAATCS IOCHE MOAPOOHOIO0 MHCTPYKTaka M O3HAKOMJICHHsI OOy4yaroIIMXCsl ¢ YCTaHOBJIEHHBIMU IpPaBUIAMHU
TEXHUKN OE€30IaCHOCTH.
3agauu o0yueHms:
Pabouas mporpamma npegycmaTpuBaeT GOpMUPOBaHHE Y IIKOJBHUKOB 001Iey4eOHbIX YMEHUI 1 HABBIKOB, YHUBEPCAIbHBIX CLIOCOOOB JI€ATEIbHOCTU U
KJIIOUEBBIX KomneTeHuui. [Ipuopureramu asis MIKOJIBHOrO Kypca OMOJIOTHY Ha 3Tarle OCHOBHOT'O 00111ero 00pa3oBaHUsl SIBIISIFOTCSL:
ITo3naBaTe1bHAsA AEATEIBHOCTD:

® JCIOJb30BaHUE JJI MO3HAHUS OKPYKAIOLIEro MHpa pa3jMYHbIX €CTECTBEHHOHAYYHBIX METOJIOB: HAOJIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIEJTMPOBAHHUE;

e (opmupoBaHue yMeHHI paznuyaTh (HaKThl, TUIIOTE3bI, IPUYUHBI, CIICJICTBUS, T0KA3aTEeIbCTBA, 3aKOHBI, TCOPUH,

e OBJaJICHHE a/IEKBATHBIMU CIIOCOOAMHU PEIICHUS TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX 3aJ1ay;

e NpUOOPETEHHE OIBITA BBIABIKEHUS TUIOTE3 JIIsl OOBSICHEHUS U3BECTHBIX (PAaKTOB U SKCIIEPUMEHTAIBHON MPOBEPKHU BBIABUTAEMbIX THITOTE3.
NudopManHOHHO-KOMMYHHKATHBHASA 1EATEIbHOCTD:

® BJIAJICHHE MOHOJIOTHYECKON M JUATOTHYECKON peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUKY 3peHHs coOeceJHIKa U MpH3HaBaTh MPaBO Ha
HHOE MHEHUE;

® HCIIOJB30BAaHUC IJIA PCHICHUSA ITO3HABATCIIbHBIX U KOMMYHUKATUBHBIX 3aa4 pa3JIMYHBIX KCTOYHHUKOB I/IH(l)OpMaHI/II/I.
PedrexcuBHAA NeATEIBLHOCTD:

® BJIaJCHHUEC HABBIKAMU KOHTPOJIA U OUCHKHA cBOEH ACATCIIBHOCTH, YMCHUCEM IMPCABUACTD BO3MOKHEBIC PE3YIbTAaThl CBOHUX )Iel\/'ICTBI/II\/'I;

e opraHu3aiys yueOHOM NesTeIbHOCTH: TOCTAHOBKA EJIH, TUIAHUPOBAHUE, ONIpe/IeJICHHE ONTUMAILHOTO COOTHOIIEHHUSI LIETH U CPECTB.

MecTo u poJb Kypca B yueOHOM m1aHe OY
®denepanbHbIi 0a3uCHBIN yueOHBIN TUIaH Ui 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit @eneparuu oTBouT B 9 kiacce 68 yacos, 2 yueOHBIX yaca
B HEJZIEIIIO.



Pabouas mporpamma paccuntaHa Ha 66 ydeOHbIX 4aca. IIpum 3TOM B Hell mpeaycMOTpEH pe3epB Y4eOHOrO BPEMEHH, BKJIIOYAs MOBTOPUTEIBHO-
obobmaronye ypoku, B oobeme 2 yueOHbIX yacoB (wm 10%) ans peanu3anuy aBTOPCKHX ITOAXOAOB, HCIOJB30BaHUS Pa3HOOOPAa3HBIX (GOpM
OpraHM3aluy yueOHOTo Mpolecca, BHEIPEHUS COBPEMEHHBIX METOI0B 00YUYEHUS M IIeJarOrHYeCKUX TeXHOJIOTHH.

Hcnoas3yemsrii YMK
Pabouas nmporpamma npeanosaraeT HCIoIb30BaHUE CICIYIOUIMX YIeOHbIX MAaTEPHAIIOB!

o Kawmenckuit A. A., KpukcynoB E.A., [Taceunuk B.B. Beegenune B o01uryro Ouonoruto, YueObHuk ans 9 kinacca. 06meo0pa3zoBaTenbHbIX MKOI. — M.:
Hpoda, 2020.

e [laceunuk B. B., llIsenios I'. I'. buonorus. Beenenue B o01nyro 6momnoruto.: Pabowas rerpans. 9 k1. — M.: [lpoda, 2020

e B.B.llaceunuk «BBeneHne B 00IIyr0 OMOJIOTHIO U DKOJIOTHIO. 9 Kiaccy: Temarmueckoe M MOYypOYHOE TUTAHHPOBaHME K yueOHuKY - M.: Jlpoda,
2017

e llHTepHET-pecypchl: ICKTPOHHBIE 00pa3oBaTeNbHBIC PECYpChl M3 €AMHOW KOJUIeKIMU HUppoBBIX oOpaszoBarenbHbIX pecypco (http://school-
collection.edu.ru/), karamora ®exepanbHOro neHTpa HHPOPMAMOHHO-00pa3oBarenbHbix pecypcoB (http://fcior.edu.ru/): unbOpMaIHOHHBIE,
AJIEKTPOHHBIC YIPAXHECHUS, MYJIbTUMEINA PECYPCHI, AIIEKTPOHHBIC TECTHI

Hcnoan3yemble TeXHOIOTHN U (OPMBI OPraHU3ANNH 00yYeHU s

B npemyokeHHOW mporpamMme ycuiieHa IpaKTHYeCKas HANpaBICHHOCTh JCATEIBHOCTH IIKOJIBHHUKOB. [IpelnycMOTpeHHBIE B COJEP)KAHUH

nabopaTtopHbie paboThl. [1031eMEHTHO M TOTHOCTHIO HCIIONIB3YIOTCS CIIEAYIONINE TEXHOIOTUH U ()OPMBI OpTraHU3aIMH O0yUSHHS:
e ypoBHeBas qudepeHIanus;

npobiaemMHoe 00yUeHHE;

UH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIEC TEXHOJIOTUH;

3/10pOBbecOeperarole TeXHOJIOTHH;

KOJIJICKTHBHBIH crtoco0 00ydeHus (paboTa B TpyIinax MOCTOSHHOTO M CMEHHOTO COCTaBa);

MPOCKTHAS TEXHOJIOTHSI;

TEXHOJIOTUS MOJICTUPYIONIUX UIP

TPEBOBAHMUA K YPOBHIO IOAT'OTOBKH YYAIIUXCA

B pesynbTraTe n3ydeHus Kypca y4eHUK JOJKEH
3HamMu/MOHUMAMb:
® OCHOBHBIC IOJIOKECHUsI OMOJIOTMUECKUX TeOopui (KJIeTodHasi, sBomtonmonHas teopus Y. Jlapsuna), yuenue B. 1. Bepuanckoro o 6uocdepe,
CYIIHOCTh 3aKOHOB I'. MeHnensi, 3akOHOMEpHOCTE U3MEHYNBOCTH;


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

e crpoeHHEe OHOJIOTHYECKUX OOBEKTOB: KIICTKH, FCHOB H XPOMOCOM, BUJIa U SKOCUCTEM (CTPYKTYypa);

® CYyHIHOCTh OMOJIOTHYECKUX MPOLECCOB: Pa3MHOKCHHUE, OIUIOIOTBOPEHHE, ISHCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOT0 0TO0pa, hopMupoBaHue
MPUCIIOCOOJICHHOCTH, 00pa30BaHKEe BUI0B, KPYTOBOPOT BELIECTB U MPEBPALIICHNUE SHEPTUH B IKOCHCTEMAaxX 1 Onocdepe;

e  BKJIQJI BBIJAIOLIMXCS YUCHBIX B Pa3BUTHE OMOIOTHYCCKON HAYKH;

e OMOJIOTHYECKYIO TEPMHHOJIOTHIO U CUMBOJIHKY;

Mentb.

® 00bACHAmMb: PONb OUOJIOTUU B (DOPMHPOBAHMHM HAYYHOTO MHUPOBO33pPEHUS, BKJIAJ OMOIOTMYECKUX TeOpuil B (HOpMHUpPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOIW KapTHUHBI MHpA; €IUHCTBO JKUBOM W HEKHUBON MPUPOIbI, POJICTBO XKUBBIX OPraHU3MOB, OTPHUIATENFHOE BIUSHUE
AJIKOT'0JId, HUKOTHUHA, HAPKOTHYCCKUX CPCACTB HA PA3BUTUC 3apOJblllia YCJIOBCKA; BIIMAHUC MYTAIrCHOB Ha OPraHru3M 4YC€JIOBCKA, SKOJIOTMYCCKUX
(akTOpOB Ha OpPraHU3MBbI; B3aMMOCBS3M OPraHM3MOB U OKPYXKAIOIICH Cpebl; MPUYMHBI HBOJIIOIHMH, U3MEHSIEMOCTH BHJIOB, HAPYIICHHI
PasBUTHA OPraHu3MOB, HACJICIACTBCHHBIX 32160J'I€BaHI/II\/JI, MYTaHI/IfI, yCTOI\/JI‘-II/IBOCTI/I U CMCHBI JKOCHUCTEM, H€O6XOI[I/IMOCTI/I COXpPAaHCHUA
MHOT000pa3us BUIOB;

® pewamsp d>IeMEHTapHBIC OMOIIOTUYECKHE 3a7aul; COCTABIIATH JIEMEHTAPHBIE CXEMBl CKPEIUBAHMS U CXEMBI IEPEHOCA BEIIECTB M YHEPTHU B
JKOCUCTEeMaXx (1IeTIH MUTaHMUS);

® onucwvleams 0coO€it BUIOB 110 MOP(POIOTUIECKOMY KPUTEPHIO;

®  6blAGIAMB TIPHCIIOCOOJICHUS OPTraHW3MOB K Cpele OOMTaHWs, UCTOYHWKHA MYTAareHOB B OKpYJXKaromied cpene (KOCBEHHO), aHTPOIIOTEHHBIE
U3MEHEHMSI B IKOCUCTEMAaX CBOEH MECTHOCTH;

® cpasnueams: OWONOTHUYECKHE OOBEKTHI (TeNa JKMBOM M HEXHWBOH TMPHPOIBI MO XUMHUYECKOMY COCTaBY, 3apOJBIIIN YEIOBEKa U JPYIHX
MJIEKOTTUTAIOIINX, MPUPOTHBIE DKOCUCTEMBI M arpO3KOCHUCTEMBI CBOEH MECTHOCTH), MPOIECCHl (€CTECTBEHHBIM M HCKYCCTBEHHBIH OTOOp,
MI0JIOBOE U OECIONI0e PAa3MHOXKEHHUE) U JIeNaTh BBIBO/IBI HA OCHOBE CPAaBHEHMS,

® ananuzupPOeamv U OUEHUEAMd PA3IUYHBIC TUIIOTE3bl CYIIHOCTH >KU3HHU, NMPOUCXOXKICHUS JKU3HU U YEJIOBEKa, INI00ANbHbBIE SKOJOTHMUYECKUE
MpOoOGJIEMBI U ITYTH UX PELICHHUS, TOCIEICTBUS COOCTBEHHON JESTENIbHOCTH B OKPYXKAtOIIeH cpelie;

®  u3yuamp N3MEHEHUS B DKOCHCTEMAX Ha OMOJIOTUIECKUX MOMIECTISX;

® Haxooumv uHopmayuio 0 OHOIOTUIECKUX OOBEKTaX B Pa3IMYHBIX UCTOUYHWKAX (YIEOHBIX TEKCTaX, CIPABOYHUKAX, HAYUHO-TIOMYIISIPHBIX
U3JIaHUSAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, IHTepHET-pecypcax) U KpUTHUECKU €€ OLIEHUBATh;

UCnOJ1b308anb NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKON JEATETbHOCTH M MOBCEAHEBHOM JKU3HU JUI: COONIOJIEHHSI Mep MPODUIAKTUKN

BUPYCHBIX M APYrux 3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIYEK (KYpEeHHE, alIKOrOJIM3M, HApKOMaHUs); MIpaBWJI MOBEECHUS B IPUPOJIHOM Cpefe;

OKa3aHUus HepBOﬁ oMo IMmpu MpoCTyAHBIX U APYTHUX 33.60JI€B3.HI/I}IX; OLCHKN 3THUYCCKHUX AaCIICKTOB HCKOTOPLIX I/ICCJIGILOBaHI/Iﬁ B O6HaCTI/I

OMOTEXHOJIOTHH (KJIOHUPOBAaHWE, HICKYCCTBEHHOE OTUIOJJOTBOPEHUE).



KAJEHJAPHO-TEMATUYECKUM IIJIAH

T'JIaBHOTO.

JKUBBIC OPTraHNU3MbI- OTKPBITBIC CUCTEMBI.

Monexynapuuiii yposens (10 uacos)

Ne Buns! nesrensHoCcTH 3anaHus IInanupy
Pa3nen mporpaMMsl, TEMbI YPOKOB
ypoka yyamuxcs (Ha ypoBHe [TnanupyeMbie pe3ybTaThl UL eMble
(371eMeHTBI collepKaHus) o N
n/n yueOHBIX JISHCTBHN) yyamuxcs CPOKH
Beeoenue (2 uaca)
1 buonorus kak Hayka. Merozabt O3HaKOMJICHHE C JlaBaTh orpezienieHust TEpPMHUHY OHMOJIOTHSI. §1
WCCIIeIOBaHMs OMOJIOTHH. JIOTIOJTHUTETHHON ITpuBoauTH ipUMeEphI TUGGEPEHIMAINN U HHTETPAIlHH Bompoc 3 02.09.
nH(OpMaLKeil 1 BbIIEIEHHE | OMOJOrMYEeCKHX HayK. XapaKTepru30BaTh OMOJIOTHIO KaK §2
TJIABHOTO. KOMIUTIEKCHYIO HayKy. [lepednciisiTe MeTo bl HayYHOTO BOIIPOC
nccienoBanus. OMUCHIBATH ATAMbl HAYYHOT'O UCCIIEIOBAHMS. 5,6
2 Cymnocts xu3Hu. CBOMCTBa YCTHBIN OTBET y JOCKH. JlaBatb ompeeneHue NOHITHIO XI3Hb. Ha3pIBaTh CBOMCTBA )KHUBOTO.
JKHUBOTO. O3HAKOMJICHHE C OnuchIBaTh MPOSIBJICHUE CBOMCTB )KHUBOT0. Pa3minuaTh MpoIecCh §3 06.09.
JIOTIOJTHUTEINBHO oOMeHa y )KUBBIX OPraHW3MOB U B HEXKUBOM npupoje. Boiiensits BOIIPOCHI
uHpopmanueii 1 BoiieieHHe | 0COOCHHOCTH Pa3BUTHS )KUBBIX OPraHU3MOB. J[0Ka3bIBaTh, 4TO 3,4,5

YpoBHM OpraHU3aLUH KUBOK
npupoabl. MoneKyJIapHbId yPOBEHD:
00II1ast XapaKTePUCTHKA.

Wzyuenne marepuana 1o
TOTOBBIM KOMITBIOTEPHBIM
nporpammam Ha CD-
JICKaX.

IpuBoaute mpuMepsl OrononuMepoB. HazpBaTh mporeccsl,
MPOUCXOJISIINE Ha MOJICKYIIIPHOM YPOBHE; YPOBHH OpraHU3aIHU
JKU3HH U 3JICMEHTBI, 00pa3yIOIIUe YPOBEHb.

OnpenensTe MPUHAIICIKHOCTh OMOJIOTHYECKUX 00BEKTOB K YPOBHIO
OpTraHU3aINH. BEIIEIATH PYIIIBI MOJIMMEPOB H HAXOIUTH PA3INIHe
MEXIy HUMHU. PacKphIBaTh CYIIHOCTh IPUHIIUIIA OPTaHU3AUU
6monomnmMepoB. OOBSICHATH, TOYeMy OeJKH, HyKJICHHOBBIE KUCIIOTHI,
YIIICBOIBI M JIMITUJIBI SIBISIOTCS OMOMOIMMEPAMU TOJILKO B KIICTKE.

§4
BOTIPOCHI
3,4

09.09.
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YTaeBosl. YCTHBIH OTBET y JOCKH. IIpuBOANTE IPUMEPHI BEIIECTB, OTHOCSIIUXCS K YTIEBOAAM
O3HaKOMIICHHE C HaspiBaTh: §5 13.00.
JIOTIOJTHUTEJIbHOM OpraHuyecKre BEIecTBa KICTKH; KJICTKH, TKaHH, OpTaHbl, OoraThie BOMPOCHI
uH(bOpManue U BBIACICHUE | YIIICBOJAMH. 1-3
IJIaBHOTIO. XapakTepus3oBarh:
buonornueckyto ponb yriaeBoaos. KiaccnpuunpoBars yrieBosl o
rpymnmnam.
Jlunu e N3yuyenune marepuana no [IpuBOAUTE IPUMEPHI BELIECTB, OTHOCAILIUXCSA K JIMIUAAM.
TOTOBBIM KOMITBIOTEPHBIM HaspiBaTh: oprannyeckue BellecTBa KieTku; Kierku, TkaHu, oprassl, §6 16.09.
nporpammam Ha CD- GoraTele MMnUIaMu. XapaKTepu30BaTh: OMOIOTHUECKYIO POIIb Bompoc 4
JIMCKaX. mununoB. KnaccuduimposaTs yrireBopl MO TpyTIaM.
CocraB u cTpoeHHE OENKOB. Pemmenue 3agau y 1ocku ¢ HasbIBaTh MpomyKThl, O0raTeie OEIKaMH.
KOMMCHTapHEM. Y3HaBaTh MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIBI OCIIKa. §7 20.09.
O3HakoOMJIEHHUE C Has3biBaTh: cBsI3b, 00Pa3yIOIIYIO TIEPBUUHYIO CTPYKTYPY OCIKa; BOIIPOCHI
JIOTIOJTHUTEILHON BEIIIECTBO- MOHOMED OeJiKa. 4,5
undopmanueii u BoiiesieHre | XapaKTepu30BaTh YPOBHU CTPYKTYPHOH OpraHu3anuu 6eJIKoBOH
TJIaBHOTO. MoJIeKyJbl. ONUCBHIBaTh MEXaHU3M JCHATypanuu Oenka.
OyHKIUHN OETKOB. N3yuyenue marepuaia no HasbiBarh yHkunu 6eiaxoB. OnuchIBaTh MPOSIBICHHE
TOTOBBIM KOMITBIOTEPHBIM CTPOUTENILHOM, PEryIATOPHON M SHEPreTUUCCKOM ()yHKIIHH §8 23.09.
nporpammam Ha CD- OpPraHMYECKHX BelIecTB. /laBaTh omnpeeneHne OCHOBHBIM TOHATHAM. BOTIpOC 5
JIMCKaX. [TpuBoAKUTH NPUMEPBHI OENKOB, BHIIOIHSIOIUX Pa3inuHble (YHKIHH.
OOBACHATH MPUIMHBI MHOT000pa3ust QyHKIIMHA OEIKOB.
XapakTepnu3oBaTh nposiBieHue QyHKui 6enkoB. OOBICHATS,
novyeMy OelTKM PeIKO HCHOIB3YIOTCS B KAUECTBE HCTOUHHKA YHEPTHH.
HyxnenHoBbIe KUCIIOTHI. W3yuenue matepuana no JlaBaTb noiHoe Ha3BaHue HykinenHoBbIM kuciaotam JJHK u PHK.
TOTOBBIM KOMITBIOTEPHBIM HaspBate: Haxoxaenue monekynsl JIHK B kneTke; MoHOMEp §9 27.09.
nporpammam Ha CD- HYKJIEMHOBBIX KUCIOT. [lepeuncisate Buasl monekys PHK u nx BOIIPOCHI
nuckax. Pemenue 3anau y (hyHKImH. JIoKa3bIBaTh, 9TO HYKJIEHHOBBIE KHCIOTHI- OMOMIOIMMEPHI. 3-5
JIOCKHM ¢ KOMMEHTApHUEM. CpasauBats crpoenue monekyn JJHK u PHK.
AT® u gpyrue opraHudeckue W3yuenue matepuana no HasbiBath cTpyKTypHBIE KOMITOHEHTHI ¥ pyHKIHMI0O AT®. OnuceiBath
COEJMHEHUS KIIETKHU. TOTOBBIM KOMIIBIOTEPHBIM MEXaHN3M OCBOOOXKAEHUS U BBIICICHHS SHEPTHU. §10 30.09.
nporpammam Ha CD- ITpuBOANTE IPUMEPHI KUPOPACTBOPUMBIX U BOAOPACTBOPUMBIX BOIIPOCHI
JIVICKax. BUTAMMHOB. 3,4
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OOBSICHATD, IIOUEMY CBSI3U MEXKAY OCTaTKaMH (OCHOPHON KHCIOTHI
Ha3bIBAIOTCS] MAKPOIPTHYESCKUMHU.

XapakTepu3oBarh:

omonornueckyto poias ATO;

POJIb BUTAMHMHOB B OPTaHHU3ME.

10 Bbronoruueckue KaTtananu3aTopsl. BelnosnHeHUe MPakTHUECKUX | 3HATh ONpE/EIICHUE CISAYIONNX TEPMUHOB: (DEPMEHT KaTaus,
Jlabopamopnas paboma Nel " 3aJlaHUH Ha MECTax. Katanu3aTtop. [IpuBoANTE MPUMEpPHI BEIIECTB- KaTalu3aTOPOB. §11 04.10.
Pacmerienue nepokcuaa Bogopoja [Mepeuncisite GakTOPbI, ONPEACIAIONINE CKOPOCTh XUMUYECKHX BOIIPOCHI
tdhepmenTamu" peaximii. ONKUCBIBaTh MEXAHNU3M y4JacTHs KaTaJlu3aTOPOB B 3,4
XUMHUYECKHX peakiusix. OObICHATH, IoYeMy OOJIBIINHCTBO
(hepMEHTOB IIpH BHICOKOW TEMIIEpAType TepsSeT KaTaIUuTHIECKHE
cBoiicTa. [lokazaTh BiIMsSHIE BUTAMHHOB. Mcronb30BaTh
71a00paTOpHYIO PabOTy Ui 10KA3aTEIbCTBA BEIIBUTAEMBIX
MPEANOI0KEHU); apTYMEHTHPOBATH MOJyICHHbIC PE3yIbTaThI.
11 Bupycsl. H3y4yenue marepuana no JlaBaTh orpeneneHue TEPMUHY NapasuT.
FOTOBBIM KOMIIbIOTEPHBIM [Mepeuncasite npu3Haku xxuBoro. [IpuBoaNTs NpHUMeEpHI 3200JICBaHUH, §12 07.10.
nporpammam Ha CD- BBI3BIBAEMBIX BUPYCAMHU. BOIIPOCHI
IUCKaX. OnuceIBaTh IUKI pa3BUTHS BUpyca. BoiaensaTe 0cOOeHHOCTH 1,2
CTpOEHHMS BUPYCOB. JI0Ka3bIBaTh:
Yro BUPYCHI - 3TO KHUBbIE OPraHU3Mbl; UTO BUPYCHI -
BHYTPHUKIJIETOUHBIE M1APa3UTHI.
12 KonTtposasHo - 0600maromuii ypox. BrImonHeHHe KOHTPOIBHOW | YMETh CHCTeMaTH3UPOBaTh, 0000MIaTh 3HAHUS. IonsTnii
paboTHI. Paborats ¢ TecTamu. HBIN 11.10.
CJIOBaph
Knemounwuit yposens (14 uacoes)
13 OCHOBHBIE TOJIOXKEHHSI KIIETOYHON O3HaKoMJIEHHE C HaxoauTb B OMOJIOrMYeCKUX CIIOBApsX U CHPAaBOYHUKAaX 3HAYCHUE
TEOPHH. JIOTIOJTHUTENIbHON TE€PMHHA TEOPHUSL. §13 14.10.
nHpopmanueii 1 BoiiesieHne | OOBICHATH OOIHOCTH IIPOUCXOXKIICHNS! PACTCHUI 1 )KUBOTHBIX. BOIIpoC 3
TJIaBHOTO. Jloka3bIBaTh, YTO KJIETKA - XKHBask CTPYKTypa. CaMoCTOATENIEHO
(hopMyITUpOBaTH ONIPEETICHUE TEPMHUHA LIUTOJIOTHSI.
JlaBaTh OLIEHKY 3HAYEHHIO OTKPBITHS KJIETOYHOH TEOPUH.
14 OO1ue cBelieHHs O KIeTKax. BeinonHenue npaktuueckux | [IpUBOIUTH MpUMeEpBI OPraHU3MOB, UMEIOIINX KIETOYHOE U
Kiterounas memOpana. 3a/1aHnil Ha MecTax. Padora | HexierouHoe cTpoeHne. Ha3biBaTh: §14 18.10.
Jlabopamopunas paboma Ne2 c obopynoBanueM «Touka | *KHU3HEHHBIE CBOICTBA KJIETKU; MOJIOKEHHSI KIIETOUHOU TEOPUH. BOIIPOCHI
"PaccmarpuBaHue KIETOK pacTeHUH, | pocTay - MUKPOCKOIT 2-4

JKHBOTHBIX MOJ]
Mukpockonom'"Padora ¢

U pOBOH,
MUKpPOTIpENaparhl.

Y3HaBaTh KJICTKH pa3nmduHbIX OpraHu3MoB. PacrosHasaTs u
OIMKCHIBATH HA TAOJIUIIAX KICTOYHYIO MeMOpaHy. Ha3biBaTh:
CriocoObl MPOHUKHOBEHHUIO BEIIECTB B KIIETKY;
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odopynoBanuem «Touka pocray -
Muxkpockor ugpoBoH,
MHKpOIIpenapaTsl. DJIEKTPOHHbIE
TaOJIMLBI U TITaKAThI

DNEKTPOHHBIC TAOIUIIBI U
IJ1aKaThI

OyHKIMY KIeTOYHOH MeMOpaHbl. ONKMCHIBaTh XUMHYECKOE CTPOCHHUE,
CTPOCHHE KJIETOYHOH MEMOpaHBI.

Xapaktepu30BaTh QYHKINHN KICTOYHOH MEMOpPaHBL.
[TporHO3MpOBaTE MOCIEICTBUS yAAICHHS PA3INYHBIX OPTaHOUIOB U3
KIeTKH. ONUCHIBaTh MEXaHW3M THMHOIMTO3a U (aronuTosa.

15 SAnpo xinetku. XpoMocoMHbIH Habop. | M3ydeHue MaTepuara 1o Y3HaBaTh M0 HEMOMY PUCYHKY CTPYKTYpPHBIE KOMIIOHEHT sIpa.
TOTOBBIM KOMITBIOTEPHBIM OnuceIBaTh MO Ta0JIUIIE CTPOCHUE Spa. §15 21.10.
nporpammam Ha CD- AHaNM3UpOBaTh COAEPKAHUE MPEIIATAEMBIX B TEKCTE BOTPOCHI
muckax. Pemenne 3anaq y OTIpeieIeHU I OCHOBHBIX IMOHATHN. Y CTAHABIMBATEH B3aMOCBS3b 10-12
AOCKH € KOMMCHTapHEM. MeXIy OCOOCHHOCTAMH CTPOSHUS U QyHKIHH siapa. OOBSICHATH
MEXaHN3M 00pa30oBaHus XpoMocoM. OnpenensiTe Habop XPOMOCOM y
Pa3MYHBIX OPIraHU3MOB B FAMETaX U B COMaTHUECKUX KIIETKaX.
16 OIIC, pubocoMBI, KOMITIEKC Wzyuenne matepuana 1o PacnozHaBaTh 1 onMCHIBaTh Ha TaONUIIAX OCHOBHBIC YacTH U
Tonpmxw. TOTOBBIM KOMITBIOTEPHBIM OPTaHOMIBI KJIETOK DYKaproT. Ha3bIBaTh: OpraHOWABI IUTOILIA3MBI; §16 25.10.
nporpammam Ha CD- ¢yHkiK opranonioB. OTINYATh 10 CTPOCHUIO HIEPOXOBATYIO OT BOIIPOCHI
JIUCKaX. rnaaxoi OIIC. XapakTepu30BaTh OpraHOHU/IbI KJIETOK 3YKapHOT MO 5.6
CTPOEHHMIO U BBIIIOJIHIEMBIM (DYHKIUSIM.
[TporHo3upoBaTh NOCIEACTBHS YAAICHHUS PA3INIHBIX OPTaHOM/IOB 3
KJIETKH.
17 JIM30COMBI, MUTOXOHJIPHH, H3y4yenue marepuana no Pacnio3HaBaTh U ONMCHIBATh Ha TaOJIMIIAX OCHOBHBIE YaCcTH U
TUTACTHIBL. TOTOBBIM KOMITBIOTEPHBIM OpTraHOMBI KJIETOK 3YKapHoT. Ha3pIBaTh:0praHON B! IUTOILIA3MEI; §17 27.10.
nporpammam Ha CD- ¢yHKIMH OpranonioB. OTINYATh IO CTPOCHHIO MIEPOXOBATYIO OT BOIIPOCHI
JIUCKaX. rnajgkoi OI1C. XapakTepru3oBaTh OpraHouAbl KJIETOK dYKapHOT 10 6,7
CTPOEHHMIO M BHIITOJIHAEMBIM (DYHKIIHSIM.
[TporHo3upoBaTh NOCIEACTBUS YAAICHHUS Pa3IMYHBIX OPraHOUIOB U3
KJIETKH.
18 KrneTouHslii LIEHTp, OpraHOH bl Wzyuenne marepuasna 1o PacrniozHaBaTh 1 OnMCHIBATH Ha TaOJINIIAX OCHOBHBIE YacTH U
JIBIDKCHUS, KIIETOYHBIE BKITIOUCHHSI. TOTOBBIM KOMITBIOTEPHBIM OPTaHOMJIBI KJIETOK DYKapuoT. Ha3bIBaTh: OpraHOWAbI IUTOILIA3MBI; §18 08.11
nporpammam Ha CD- ¢dyHkipK opranouioB. [IpuBOUTE IPUMEPHI KJIETOYHBIX BOIIPOCHI
JICKaX. BKJIOUeHn . OTIMYaTh BUIBI IUTACTH]] PACTUTENLHBIX KIETOK. 4,5
XapaxkTepru3oBaTh OPraHOU/Ibl KIETOK 3yKAPHOT 110 CTPOSHHIO
BBITIOJTHSAEMBIM ()YHKIHSIM.
[TporHo3upoBaTh NOCIEICTBHS YAAICHHS Pa3INIHBIX OPraHOUIOB U3
KJIETKH.
19 Paznuuus B CTPOSHHUH KIIETOK W3yueHue matepuaa o JaBaTh ornpe/iesieHue TEPMHUHY NPOKAPHOTHL. Y3HABATh U Pa3indaTh
9YKapHOT ¥ IPOKAPHOT. TOTOBBIM KOMITBIOTEPHBIM 110 HEMOMY PUCYHKY KJIETKH IPOKapHoOT U 9yKapuoT. Pacrio3HaBaTh §18 11.11.
nporpammam Ha CD- 110 HEMOMY PUCYHKY CTPYKTYpPHBIE KOMITOHEHTHI IIPOKAPHOTHUECKOM BOIIPOCHI
JCKax. KJeTKu. PaccmMarpuBaTh Ha TOTOBBIX MUKpOIIpENapaTax U OINUCHIBATh 1,2

0COOEHHOCTH KJIETOK OakTepuii. OMHUCHIBATH 110 TaOIHIIE: CTPOSHUE
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KJICTOK IPOKapHOT; MEXaHNU3M IpoLiecca ClopooOpa3oBaHus y
Oaxtepmii. CpaBHUBATh CTPOCHHE KIIETOK DYKAPHOT U MPOKAPHOT U
JleNaTh BHIBOJ Ha OCHOBE ATOro cpaBHEeHHs. OOBSCHATH 3HAUCHHE
CHOp /IS )KNU3HK OakTepuid. /loka3bIBaTh MPUMHUTHBHOCTh CTPOCHHS
MpPOKapHoT. Mcnonb30BaTh NpakTHUECKyo paboTy At
JIOKa3aTeJIbCTBA BBIBUIAEMBIX IPEATION0XKEHHH O POJCTBE U
€/INHCTBE JKHBOM NPUPOJIBI.

20 ACCUMUIISTIHAS ¥ TUCCUMHUIISIIHSA. O3HaKOMIICHHE C JlaTp ompeneneHue MOHATUSIM aCCUMIIISIHS U TUCCUMIISIIHS.
Merabonu3m. Tunsl mutanue JIOTIOJTHUTEIbHOM HaspiBaTh: DTansl oOMeHa BeniecTB B opranusme; Poins ATO u §19 15.11.
KIIETKH. uHdopmanueii 1 BoiiesieHne | (epMEHTOB B 0OMEHE BELIECTB. XapaKTepHU30BaTh CYyLIHOCTh Borpoc 3
TJIaBHOTO. nporecca oOMeHa BEIIECTB M NPEeBpalleHNs SHepruu. Pa3nensits
MPOLIECCHI ACCUMIIALIMY U TUCCUMMIALUU. Jl0Ka3bIBaTh, UTO
ACCHMWISIIAS ¥ AUCCUMILTAIIS — COCTaBHBIC YaCTH OOMEHA BEIIECTB.
OOBSICHITH B3aMMOCBS3b ACCUMUJIISIIIUK U TUCCUMUIISIIIVH.
21 OHepreTHyeckuil OOMEH B KJICTKE. O3HaKOMJICHHE C JlaTp omnpeneneHue NOHATHIO JUCCUMIIISALINSL.
JIOTIOJIHUTEIILHOM AHanU3UpOBaTh COJIEPKAHUE ONPE/IEICHUI TEPMUHOB TJIMKOJIH3, §20 17.11.
uH(pOpManuei u BeiecHHe | OpokeHue, ApIxaHue. [lepeunciaTh 3Tamnbl TUCCUMUISLINH. Borpoc 3
rmaBHOro. Perrenue 3amgay y | Ha3piBaTh: BemecTBa — HICTOUHUKH YHEPTUY;
JIOCKH C KOMMEHTapHeM. MPOAYKTHI PeaKIrii 3TarioB 0OMEeHa BEIIECTB; JIOKAM3AIHIO B KIICTKE
JTAIoB YHEPreTHIecKoro ooMeHa. OmuChIBaTh cTpoeHHE U poiib ATD
B 0OOMEHe BelecTB. XapaKTepru30BaTh ATAIBl YHEPTETHUECKOTO
oOMeHa.
22 doTocuHTE3. XEMOCHHTE3. O3HaKOMIIEHUE C [TepeuncisiTh criocOOBI MUTAHUS, UCTIOJIL30BAHNE TIOTIIONIAEMBIX
JIOTIOJTHUTENIbHON KJIICTKOH BemecTB. [[pHBOTUTH TPUMEPHI TeTepOTPOGHBIX U §21, 22 22.11.
WHpOpPMAaLUEH U BBIICICHHE | aBTOTPO(PHBIX OPTaHU3MOB. BOIIPOC
rnaBHoro. Pemenue 3anau y | OnuceiBaTh MeXaHU3M (POTOCHHTE3a M XEMOCHHTE3A. 3,4
JIOCKH C KOMMEHTapHeM. AHaTU3UPOBATh COZEpIKaHUE OTPEACICHNI TEPMUHOB.
Knaccudunuposats oprann3Msl 1o cioco0y nmutaHus. BeiaensTs
0COOEHHOCTH MTUTAHUS TeTepoTPO(HOB U aBTOTPO(OB.
Xapaktepu30BaTh aBTOTPO(GOB OT TreTepoTpodHoB
OO6OCHOBBIBATH HATMYNE PA3HBIX CIIOCOOOB TMHTAHUS KIETOK
3eneHoro pacteHust. OOBSACHATD POJIb HUTPUPHUITMPYIONTNX OaKTeprit
JUIS1 BBICHIUX PACTEHUN.
23 CuHTe3 OCIIKOB B KIICTKE. N3yuenune marepuaa mo JlaBatb ompeeneHre TePMHUHAM aCCUMUIIAIHS, TeH. Ha3piBaTh:
T'enernueckuii koa. TpaHCKpUTIIIHSL. TOTOBBIM KOMITBIOTEPHBIM CBOMCTBa reHeTHUYECKOTO Ko/a; poib u-PHK, T-PHK B 6mocunTese §23 24.11.
nporpammam Ha CD- Oenka. AHATM3UPOBATH COACPKAHKE OTPEACIIEHUI: TPUIUIET, KOJIOH, BOMpOC 5,
nuckax. Pemenue 3agau y TeH ,FeHeTHYCCKUH KO/, TPAaHCKpUIIHA, TpaHcIus. OOBICHATH 6

JAOCKH C KOMMCHTApUEM.

CYITHOCTH T€CHETUYCCKOr'0 Koaa.
OnuceiBaTh npouecc OuocuHTe3a OeJIKa 10 CXEME. XapaKTepI/ISOBaTLZ
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24 CuHTe3 OENIKOB B KIIETKE. W3ydenue matepuana no MEXaHU3M TPAHCKPHIILINY; §23
Tpancnoptasie PHK. Tpancmsamus. TOTOBBIM KOMITBIOTEPHBIM MEXaHN3M TpaHCIIIHUU. COCTaBIATh CXEMY peau3alnu 3a/1a9n 29.11.
nporpammaM Ha CD- HacJIeICTBEHHON MH(OPMAINHY B TIporiecce OMOCHHTE3a Oenka.
nuckax. Pemenue 3agau y
JIOCKH C KOMMEHTapHEM.
25 Jenenne kiaetkn. MuTos. Brimonnenne npaktudeckux | [IprBOOUTE MpUMEPHI NENCHNS KIETKH Y PA3IMYHBIX OPraHH3MOB.
Jlabopamopnas paboma Ne3 3aJlaHUil Ha MecTax. HaspBaTs: mporiecchl, COCTaBIAIONINE KU3HEHHBINA IIUKIT KIIETKH; §24 02.12.
"HaxoxIeHne KIeTOK Ha pa3HBIX Pemmenne 3aga4 y JOCKH C (ha3sr MUTOTHYECKOTO NKKIA. OMICHIBATH MPOLIECCHI, TPOMCXOASAIINE BOIIPOCHI
cTanusax muros3a'Padora ¢ KOMMEHTapHeM. B pa3IM4HBIX (hazax MUTO3a. 3-5
odopynoBanuem «Touka pocray - OOBSICHATH OMOJIOTHYECKOE 3HAYEHHE MUTO3a. AHAIN3UPOBAThH 3agaya
Mukpockon nugppoBoii, COJICpIKaHUE ONpPEeSICHUH TEPMUHOB.
MUKpOIIpenaparsl. DJIeKTPOHHBIC
TaOJNHIIB! ¥ TTAKATHI
26 KonTponsHo - 0600maromuii ypox. BrInonHeHne KOHTPOJIBHOH | YMeTh CUCTEMaTH3UpPOBaTh, 0000IaTh 3HAHUS. IonsaTuiin
paboTHI. Pabortats ¢ Tectamu. Bl 06.12.
CJIOBAph
Opzanusmennolii yposens (14 uacos)
27 Pa3MHOkeHHE OpraHU3MOB. O3HaKOMJICHHE C HaszbiBaTb: OCHOBHBIE (POPMBI PA3MHOKEHHUS BUJIBI TOJIOBOTO U §25
OmJI010TBOpEHHE. JIOTIOJTHUTEINBHO 0ecroJI0ro pa3sMHOXKEHHUS; CIIOCOOBI BETETATUBHOTO Pa3MHOKECHUS Bompoc 4 09.12.
uHpopmanueii 1 BbIIeNIeHHE | pacTeHuit. XapakTepru30BaTh CYIIHOCTh MOJOBOTO U OECIIOIOro §3.3
TJIABHOTO. Pa3MHOXCHHUSL. BoOIpoc 3
28 PazBuTHe MonoBeIX Ki1eToK. Meiio3. H3y4yenue marepuana no Y3HaBaTh W MOJIKCHIBATE 10 PUCYHKY CTPOSHHUE MOJIOBBIX KIIETOK.
TOTOBBIM KOMITBIOTEPHBIM Brienats pa3anyaus >KeHCKUX M MYKCKUX HOJOBBIX KJIETOK. §26 13.12.
nporpammam Ha CD- OOBSICHSTH: OMOJIOTUYECKOE 3HAUEHHUE TTOJIOBOTO Pa3MHOXKEHHS; BOHpoc 5
Juckax. Pemenue 3anaq y CYIIHOCTb ¥ OMOJIOTMYECKOe 3HaYEHHE OILIOIOTBOPEHHUS; IIPHYHHBI 3a7a4a
JIOCKH C KOMMEHTapHEM. HACJIEeJCTBEHHOCTH U M3MEHUUBOCTH.
29 WunuBuyansHoe pa3BUTHE O3HaKoMJIEHHE C JlaBaThb orpesiesieHne MOHATHH OHTOTeHE3, OIUIOA0TBOPEHHE,
opranusMoB. buorenetndyeckuii JIOTIOJTHUTENIbHON aMOpHoreHe3. XapakTepu3oBaTh: CYIIHOCTh IMOPHOHAIIBHOTO §27 16.12.
3aKOH. nH(opManmeil 1 BeIICICHHE | NEepHO/a Pa3BUTHS OPIaHU3MOB; POCTa OPraHW3Ma; Ha4aio U BOIIPOCHI
TJIaBHOTO. OKOHYaHHE MTOCTIMOPHOHAIBHOE PAa3BUTHS; BHJIBI 4,5
MOCTAMOPHOHAIBHOTO Pa3BUTHA. AHAJIM3UPOBATH U OLICHUBATB!
BO3JIeHCTBUE (PAKTOPOB Cpeibl HAa SIMOPHOHAIBHOE Pa3BUTHE
OpraHu3MoB; (haKTOpbI PUCKA HA 3/I0POBBE, UCIIOIB30BAThH
nproOpeTeHHbIe 3HAHUS TS TPOQHIAKTHKY BPETHBIX IPHUBBIUEK
(KypeHne, aTKoroJIN3M, HapKOMaHHUS).
30 3aKOHOMEPHOCTH HACJIeIOBaHUS O3HaKOMJICHHE C JlaBaThb orpeneseHust HOHATUSM I'eHETHKaA, TeH, TEHOTHII, (PeHOTHUII,
npr3HAaKoB. MOHOTHOpHITIHOE JTOTIOTHUTEITHHON aJJICNIbHBIC TCHBI, THOPUA0IOTMICCKUIA METOT, TOMO3HIOTa, §28 20.12.
CKpEIIMBAHUE. uH(OpManuel 1 BBIACIECHHE | T€TEPO3NUT0oTa, JOMIUHAHTHBIN IPU3HAK, MOHOTHOPHIHOE BOTIPOCEHI
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riaaBHOro. O3HAKOMJICHHE C

CKpPEIINBAaHUE, PEIIECCUBHBIN NMPHU3HAK.

5-7

JIOTIOTHUTEIHHOM [TpuBOANUTH IPUMEPHI JOMUHAHTHBIX U PEIIECCHBHBIX IPU3HAKOB. 3amada
uH(pOopManueii u Boimenenne | BocrpousBoauts GopMyIupoBKY NpaBUiia €JUHOOOpA3Ks U IpaBUIa
riaBHOTO. Pemmenne 3amaq y | pacuiemieHus.
JOCKH C KOMMEHTapHEM. OnucheIBaTh MEXaHU3M MPOSBICHUS 3aKOHOMEPHOCTEH
MOHOTHOPHTHOTO CKPEIIMBaHUs. AHAIN3UPOBATH COACPIKAHUE
31 3aKOH YUCTOTHI raMeT. O3HakoMIIeHHE C CXEMBI HacJeI0BaHUs IIPU MOHOTHOPUAHOM CKPEIUBaHUH.
LIUTOIOrMYECKUE OCHOBEI JIOTIOJTHUTENBHOM CoCTaBIATh CXeMy MOHOTHOPUAHOTO CKpemuBaHus. OTmpenessTh: mo §28 23.12.
3aKOHOMEPHOCTEHN HacJIeTOBaHUS uHpopManueil u BeieneHre | (pEHOTHIY FEeHOTHI M, HA0O0POT, O FEHOTHUITY (PEHOTHII; IO CXEME BOIIPOCHI
MPU3HAKOB. rnasHoro. Pemenue 3amayu y | YUCJIO TUIIOB raMeT ,()eHOTHIIOB U T€HOTHIIOB, BEPOATHOCTh 8-10
JIOCKA C KOMMEHTAPHUEM. MPOSIBIICHUS IPU3HAKA B TOTOMCTBE. OOBSICHATH 3HAUCHHUE 3aja4a
rudpunonorudeckoro meroga I'.Mennens
32 Henonnoe noMuHMpoBaHueE. O3HakoMJIEHHE C JlaBaTh orpeneneHus TepMUHAM T€TepPO3UTr0Ta, TOMO3UTOTa,
AHanm3upylolee CKpenuBaHue. JIOTIOTHUTEITEHON JOMHUHHpPOBaHHEe. ONHICHIBATh MEXaHN3M HETIOJHOTO JOMUHUPOBAHHS. §29 27.12.
uH(pOpManre u BoieeHrne | BbIIenaTs 0COOEHHOCTH MeXaHU3Ma HeTOJIHOTO JJOMHUHHPOBAHUSL. BOTIPOCHI
rnaBHoro. Pemenne 3anau y | CocTaBisATh CXeMY aHAIU3UPYIOIETO CKPEIBAHUS U HETIOJIHOTO 3-5
JIOCKH ¢ KOMMEHTapHEM. JIOMUHHPOBAHUS.
OnpenensaTh: Mo GEHOTUITY TEHOTHUT U, HA00OPOT, IO TEHOTHUITY
(heHOTHIT; IO CXeMEe YHCIIO TUIIOB raMeT ,()eHOTHUIIOB ¥ T€HOTHUIIOB,
BEPOSITHOCTH NPOSBIEHUSI PU3HAKA B TIOTOMCTBE.
33 JurubpunHoe cKperrBaHue. O3HaKOMIICHHE C OnuchIBaTh MEXaHU3M MPOSIBIICHHS 3aKOHOMEPHOCTEH AUTHOPHIHOTO
JOIIOJIHUTENBHON ckpermBaHusi. Ha3blBaTh ycnoBus 3aKOHa HE3aBUCUMOTO §30 30.12.
nH(opManuel 1 BeIJIETICHNE | HaclIeJOBaHMs. AHAJIM3UPOBATh: COJEP)KaHHUE OTPEeIeHNI Borpoc |
riiaBHOTO. Pemenne 3a1a4 y | OCHOBHBIX HOHSTHIM; CXEMY JUTHOPUIHOTO CKPEIIMBAHMS. 3a7a4a
JIOCKH ¢ KOMMEHTApHEM. CocTaBnsTh cXeMy TUTHOpUAHOTO cKpemuBanus. OnpenesnsTs mo
CXeMe YHMCIIO TUIIOB TaMeT, (PeHOTHUIIOB M TeHOTHIIOB, BEPOSTHOCTD
MIPOSIBIICHUS ITPU3HAKA B TOTOMCTBE.
34 CrerureHHOE HACJIEI0BaHNE O3HaKoMJICHHE C JlaBatb omnpeJeneHusl TEPMUHAM FT'OMOJIOTUYHBIE XPOMOCOMBI, §31
npu3HaKoB. 3akoH T.Moprasxa. JIOTIOJTHUTEIbHON KoHbtoranusa. OTamyaTh CynTHOCTh OTKPHITHH [.Mennemns u BOIIPOCHI 13.01.
uHpopmanueii u Beigenenne | T.Moprana. @opMynupoBaTh ONpeelieHne HOHITHS CIICTUICHHbIE 2,3
rnaBHoro. Pemenne 3ana4 y | rersl. OOBACHATD IPUIMHBI IEPEKOMONHAIINY IPU3HAKOB TIPH 3ajaya
JIOCKH C KOMMEHTapHeM. CILIETUIEHHOM HACJIEJOBAHUH. §30
Bonpoc 3
3aga4a
35 I'enernxka momna. CretieHHOE © O3HaKOMIJICHHE C JlaBatb ompeneneHue TEpMUHY ayTocoMbl. Ha3pIBaTh: THITHI
MOJIOM HAcJEI0BaHUE. JIOTIOJTHUTENIbHOM XpOMOCOM B F€HOTHIIE; YHUCIIO AYTOCOM H MOJOBBIX XPOMOCOM y §31 17.01.
uH(bOpMaLKEH U BBIACICHHE | YeTOoBeKa U y Apo30¢uibl; OOBICHATh IPUYUHY COOTHOLICHHS MOJOB | Bompoc 1,
riaBHoro. Penienue 3amau y | 1:1. IlpuBoauTh npuMepsl HACIEACTBEHHBIX 3a00I€BaHUM, 2
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JOCKH C KOMMEHTapHUEM.

CUEIUICHHBIX C osioM. OnpeaensiTh M0 CXeMe YHCIIO TUTIOB raMer,
(heHOTHUTIOB ¥ TCHOTHIIOB, BEPOSTHOCTH ITPOSBICHUS PHU3HAKA B
nmotoMcTBe. Pemarte mpocreifmie reHeTHIecKue 3a1aqn. 3HaTh
OCHOBHBIE NOHATHUS: ['eTeporaMeTHbIil o1, 'oMmoramMeTHbIN Mo
[TonoBBIE XPOMOCOMBEI.

3a7a4a

36

MomudukanrnoHHas I3MEHIHBOCTb.

Jlabopatopnas pabota Ne4 "
BrlsiBIeHNE I3MEHUYNUBOCTH
opraHu3mMoB"

BrImoiHeHne mpakTHIeCKUX
3aJaHUM Ha MECTax.
Pemenne 3amau y gocku ¢
KOMMEHTapHeM.

JlaBatb ompenencHue TEPMUHY H3MEHUYNBOCTE. [IpHBOINTE IPUMEPHI:
HEHACJIEICTBCHHOW N3MEHUYNBOCTH (MOTUDHUKAIINN);

HOPMBI pEaKIUH MIPU3HAKOB; 3aBUCHMOCTD MPOSBICHUS HOPMBI
PEeaKluu OT YCIOBHM OKPYXAIOIIeH cpelibl. AHATU3UPOBATh

cojiep kKaHue onpeesieHu OCHOBHBIX MOHATUH. OOBSICHATh pa3inyue
(heHOTUTIOB pacTeHMH, Pa3MHOXKAIOIINXCSI BETETaTHBHO.
Xapaktepu30BaTh MOAU(DUKAITHOHHYIO N3MEHUYNBOCTE. 3HATH
OCHOBHBIC TIOHATHS: BapuanmonHas kpuBast, 1I3MeHIHBOCTD,
Moudukanms, Hopma peakuuu.

§32

20.01.

37

MyTaLII/IOHHaﬂ HN3MCHYUBOCTD.

W3y4yenue marepuana 1o
TOTOBBIM KOMITBIOTEPHBIM
nporpammaM Ha CD-
JICKaX.

JlaBaTb onpenencHue TepMHUHAM H3MEHIMBOCTh. Ha3biBaTh:
OCHOBHBIE (JOPMBI I3MEHYMBOCTH; BELIECTBO, O0ECIICUNBAOIICE
SIBJICHUE HACJIeICTBEHHOCTH; OHOJIOTHUECKYIO POJIb XPOMOCOM.
Pa3nnyarh HacIeICTBEHHYIO U HEHACIIEICTBEHHYIO U3MEHUYHUBOCTD.
ITpuBOANTH MTPUMEPHI TEHHBIX, XPOMOCOMHBIX 1 TCHOMHBIX MyTallUH.
Ha3zpiBaTh: BUIBI HACNIEACTBEHHON H3MEHYMBOCTH; YPOBHU
M3MEHEHHUS TeHOTHIIA, BUABI MyTalluii;

cBoiicTBa MyTanuil. OOBACHITH IPUYNHBI MyTallHi.
XapakTepu30BaTh 3HAUCHUE MyTalUH AJIS IPAKTHKH CENBCKOr0
X03s1iicTBa M OnoTexHoyoruu. Vcronbs3oBaTs cpencrsa MHTepHeTa
JUIS TIONCKa OMoJTorHYecKoil nHpopManny 0 HaclIeCTBEHHBIX
3a00JICBaHMUSX, BEI3BAHHBIX MYTAIMAMH, H MEPAX UX MPOPHUIaKTHKH.
BhIsABIATE M ONUCHIBATH pa3Hble (HOPMBI N3MEHYMBOCTH OPTaHU3MOB
(HacIeaCTBEHHYIO W HEHACIECTBEHHYIO). XapaKTepH30BaTh BUIIBI
MyTanuid. 3HaTh OCHOBHBIC MOHSTHS: [ €eHoM, VI3MEHYHMBOCTS,
Myranuu, Myraren, [lomunmonaust.

§33
BOIPOCHI
3,4

24.01.

38

OcHOBEI cenexuu. PaboTsl
H.N.Baswnnona.

IToaroroBka u
BBICTYILICHHE C
COOOIIIEHHEM IO
JIOTIOJITHUTENBHON
JuTepaType.

HasbiBaTh npakTuyeckoe 3HaueHue reHeTuKU. [IpuBoauTh npumMepsbl
HIOPOJ ’KUBOTHBIX U COPTOB PACTEHUH, BHIBEICHHBIX YEJIOBEKOM.
AHaNMM3UPOBATH COACPKAHKE OTIPEICIIEHUH OCHOBHBIX TTOHSITHMH.
XapaktepuzoBaTh poib yuenust H. Y. BaBuiioBa juist pa3BuTus
cesrekuio. OOBACHATH: MPHYUHY COBIIAICHHS LIEHTPOB
MHOT000pa3us KyJIbTYPHBIX PACTEHHUI C MECTAMH PACTIONOXKEHUS
JIPEBHUX LUBUIM3ALIMI;

3HAUCHHME JUIS CEJIEKLIMOHHOM pabOThI 3aKOHA TOMOJIOTHYECKUX
PsLII0B; POJIb OMOJIOTMHU B IPAKTHYECKOM JAESTEIbHOCTH JIIOJICH U

§34
BOTIPOCHI
2,3

27.01.
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CaMoro YYeHHKa. 3HaTh OCHOBHEIC MOHATHUS: [ OMOIOTHYECKUil psij,
Cenexius.

39

OCHOBHEbIE MCTOAbI CCICKIINHN
paCTeHHﬁ, JKUBOTHBIX U
MUKPOOPraHnU3MOB.

Wzyuenne matepuana 1o
TOTOBBIM KOMITBIOTEPHBIM
nporpammam Ha CD-
JIFCKaX.

JlaBaThb orpeaeseHust HOHATUSM MOPO/ia, COPT, OMOTEXHOJIOTHS,
mramMM. Ha3piBaTh METO/IBI CENEKINH PACTEHUH 1 )KUBOTHBIX.
[TpuBOAMTH IPUMEPBI: MTOPO/] JKUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHuil; UCTIOIb30BaHU MUKPOOPTaHU3MOB B
MHUKPOOHOJIOrMYECKOH IPOMBIIIIICHHOCTH. XapaKTepH30BaTh METOIbI
CeJIeKIIMU PaCTeHUH U XKUBOTHBIX. OOBSICHATH POJIb

O6MONIOTHY B IPAKTHIECKON JIESTENBHOCTH JIFOAEH U caMOT0 YUCHHKA.
AHanM3upoBaTh U OLCHUBATh 3HAYEHHE TCHETHKH /I Pa3BUTHS
CEITbCKOXO3SICTBEHHOTO MPOM3BOACTBA, MEUIIUHCKOM,
MHUKPOOHOJIOTMYECKOH U JPYTHX OTPACIIEH MTPOMBIIUICHHOCTH.
ITpoBoANTH CaMOCTOSATEIbHBIN MOUCK OHOJIOTHYECKOH HH(DOpMaUK B
TEKCTe Y4eOHUKa, B OMOJIOTHUECKHX CIOBAPSIX M CIIPABOYHUKAX
3Ha4YeHHs ONOJOTUYECKUX TEPMUHOB, HEOOXOIUMBIX JUIs
BBITIOJTHEHMSI 3aJIaHUH TECTOBOM KOHTPOJILHOU paboThl. OCHOBHBIE
MOHSATHS:

*Terepo3nc ['mOpuamzanus *lemnpeccuss MyrareHes.

§34
BoOTIpOC 2

31.01.

40

KonTpompHO - 0000maromuii ypox.

BrinonHeHne KOHTPOIBHOM
paboTEI.

YMeTh cucTeMaTU3upOBaTh, 00001IaTh 3HAHMS.
Paborath ¢ TecTamu.

ITonsTuiin
BIA
CII0Baph

03.02.

Ionynayuonno-eudosoii yposens ( 2 uaca)

41

Kpurepuu Buga.
Jlabopamopnan paboma Ne4
"3y4yenue Mop(oI0ruaecKoro
KpuTepus Buaa"

W3yveHue MaTepuara 1o
TOTOBBIM KOMITBFOTEPHBIM
nporpamMaM Ha CD-muckax

BBIHOJ'[HGHI/IG HpaKTI/I‘IeCKI/IX
3aJaHUM Ha MECTax.
Pemenue 3aga4 y nocku ¢
KOMMEHTapHUEM.

ITpuBoauThE IpUMEpPHI BUJOB JKUBOTHBIX U pacTeHuid. Ilepeuncisars
KpUTEpUH BHIA. AHATU3UPOBATH COJEPKaHUE OTPEAEICHUS TOHITUS
BUJ XapaKTepH30BaTh KPUTEPUH BUAA. JJoKa3pIBaTh HEOOXOIUMOCTD
COBOKYITHOCTH KPUTEPUEB Il COXPAHEHUS LIEJIOCTHOCTH U
€IMHCTBA BUJIA.

§35-36
BOIIPOC2,
3

07.02.




42 [Momymsinus Kak syeMeHTapHas Wzyuenune marepuana mo HaspiBath npu3Haky nomyssinuid. [IpuBoauTh IpHMeEps! IpaKTHyie- §37
€IMHAILIA SBOJIONNH. TOTOBBIM KOMITBIOTEPHBIM CKOTO 3HAUCHHS U3YUCHHS TOIYJIINN. AHAIU3UPOBATh COACP KaHUE Borpoc 3, 10.02.
nporpammaM Ha CD- oTpeieIeHUs! MOHATHS - nonyysanust. OTANYaTh MOHATHS BUI U 4
JICKaX. nonyssanust. [IpeoOpa3oBbIBaTh TEKCT yueOHUKA B TpaUUECKYIO §38
MO/IEJIb MOMYJIIMUOHHOM CTPYKTYpPHI BUAA. Borpoc 4
Axocucmemnwtii yposens (5 uacos)
43 Coo01iecTBo, 3KOCHCTEMA, H3y4yenue marepuana no JlaBaTh ornpeneneHue TOHATHSAM. [IpHBOIUTE TPUMeEPHI
6uoreoneHos. TOTOBBIM KOMITBIOTCPHBIM €CTECTBEHHBIX U HCKYCCTBEHHBIX cooOmiecTB. Ha3zpiBaTh: mpenmer §42 14.02.
nporpammaM Ha CD- W3y4YCHUS SKOJIOTHUH; KOMIIOHCHTBI OMOT€0IIeHO03a; IPU3HAKU Bompoc 3
JICKaX. 6MOJIOrMYEeCKOT0 00BEKTa —TOMYJISINH; TI0Ka3aTeNI CTPYKTYPbI
MOMYJISIIUH; CBOHCTBA SKOCHCTEMBI.
44 CocTaB ¥ CTpyKTypa coo0IecTna. W3ydenue maTepuana mo HasbiBaTh (hakTOpEI, ONPEaEIIAIONIIe BUAOBOE pa3HOOOpasue.
TOTOBBIM KOMITBIOTEPHBIM XapakTepu30BaTh: CTPYKTYPY HA3€MHBIX M BOJHBIX SKOCHUCTEM; POJIb §43 17.02.
nporpammam Ha CD- MPOM3BOIUTENEH, NOTpeOuTeNeH, pa3pymnTened OpraHndaecKoro Borpoc 3,
JICKaX. BEIIIECTBA B AKOCHCTEMAaX M KPYTOBOPOT BEIIECTB B IIPUPOJIE. 4
45 MexBUI0BbIE OTHOIUEHUS Brinonnenue npaktudeckux | [ToHUMaTh BUJIbI M 3HAUEHHE MEXBUAOBBIX OTHOILIEHUN. YMETh
opraau3mMoB. Konebanus 3aJaHUil Ha MECTaXx. HNPHUBOANUTH PUMEPBHL. §44 21.02.
YUCIICHHOCTH OPTaHU3MOB. Pemmenne 3a1a4 y JOCKH C BOTIPOCHI
Jlabopamopnas paboma Ne7 KOMMEHTapHUeM. 1,2
"BeiienieHre MUIIEeBbIX IeTneil B IIpuBoaUTE IpUMEpPHI U3
UCKYCCTBEHHOI sKocucTeme" KHU3HH.
46 [ToToku BeliecTBa ¥ SHEPTHH B . Beimonnenne JaBathb onpezeneHue repMuHaM. [IpuBoAUTh NPUMEPHI OPraHU3MOB
HKOCHCTEME. MPaKTUYECKHX 3aJaHUH Ha pa3HBIX (YHKIHOHAIBHBIX Ipymi. Ha3siBaTh MpaBmiio H3MEHEHUS §45 24.02.
Ipaxmuueckas paboma Nel MecTax. Pemienue 3anau y CKOPOCTH TOTOKA 3Heprun. OTHMCHIBATH POSIBIICHHIE MIEPEBEPHYTOM Borpoc 4
"CocTaBieHHe CXeM Iepeiadn JIOCKH C KOMMEHTapHEM. MHPaMUIbl YACICHHOCTH.
BEIIIECTB M YHEPTHN"
47 CaMopa3BUTHE SKOCHCTEMBI. O3HaKOMIICHHE C Ha3piBaTe THIIBI CYKIIECCHOHHBIX H3MEHEHHH, (PaKTOPEI, 28.02.
JIOTIOJTHUTEIBHON OnpeeNsoNIre MPOAOHKUTENBHOCTD cyKlieccuu. [IpuBoanTh §46
uH(popManueii 1 BbIIeIEHHE | MIPUMEPHI TUIIOB PABHOBECHSI B SKOCHCTEMAX, IEPBUYHON U Bompoc 4

riaaBHOrO. Pemienue 3aga4 'y

BTOPUYHOHU cykueccui. ONUChIBaTh CBOMCTBA CYKLIECCHH.

JOCKH C KOMMCHTApUEM
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Buocgepnuiii yposens (3 uaca)

OcHoBbI yueHust 00 3BoJrormu (6 4acoB)

48 Buocdepa. Cpenpl Ku3HH. W3ydenue matepuana no JlaBaTh onpeneneHue NoHATHIO Ouocdepa. HazpiBaTh: mpu3zHaku
TOTOBBIM KOMITBIOTEPHBIM 6uochepsl; CTPYKTYPHBIE KOMIIOHEHTBI U CBOUCTBA OHOC(EpPHI. §47 03.08.
nporpammam Ha CD- IIpuBoauTE MpUMEPHI AOHOTHYECKUX (PAKTOPOB. XapaKTEePH30BaTh BOIPOC
JTUCKAaX. JKUBOE BEIIECTBO, OMOKOCHOE W KOCHOE BEIIECTBO OHOChEPHI. 3,4
OOBSICHATD POJTb OHOJIOTHYECKOTO Pa3HOOOPa3nsi B COXpAHEHUN §6.2
Onocdepbl. AHAIU3UPOBAThH COACPIKAHUE PUCYHKA U ONIPEACIIATH Bompoc 3
rpaHUIBl OHOChepEI.
49 KpyroBoport BelecTB B Ipupoe. Pemienue 3a1a4 y 10CKH ¢ HasbIBath BeuiecTBa, UCIOIb3yeMbIe OpraHn3MaMu B IpoLiecce
KOMMEHTapHeM. JKU3HEAEATENbHOCTH. OMUCHIBATh: OHOXUMUYECKHE IIUKITBI BOJIBI, §48 07.03.
H3y4yenue marepuana no yriepona, a3ora, ¢pochopa; nposiBIeHHE PU3UKO-XUMUIECKOTO BOIIpOC 2
TOTOBBIM KOMITBIOTEPHBIM BO3I[eI>iCTBPIH OpraHM3MoOB Ha Cpeay. O6’LHCH§ITI) 3HA4YCHUC
nporpammam Ha CD- KPYroBOpOTAa BEIECTB B IKOCHCTEME. XapaKTePH30BaTh: CYIIIHOCTh
JIMCKAX. KPYroBOPOTA BEIECTB U MPEBPAIICHHS SHEPTHH B IKOCUCTEMAX; POJIh
JKMBBIX OPIaHU3MOB B JKH3HH IUIAHETHI M 00SCIICYCHUH YCTOHYHMBOCTH
ouocdepsl. *IIporHo3upoBaTh MOCIEICTBYS JUTS HAICH ITaHEThI
MCYE3HOBCHUSI )KUBBIX OPTaHU3MOB.
50 KontponsHo - 0600maromuii ypox. BrInonHeHne KOHTPOIBHOM | YMETh CHCTeMaTH3UpOBaTh, 0000IIaTh 3HAHUS. §49
PaboTEL PaGotats ¢ TecTamu. BoIpoc 3 10.03.

nuckax. [lpusenenue
IIPUMEPOB U3 KHU3HU.

(hopMBI OOPHOHI 32 CYIIECTBOBAHHE U MIPHUBOIUTH IPUMEPHI
MpOsIBIICHUS. XapaKTepU30BaTh: CYIIIHOCTh OOPHOBI 3a
CYIIECTBOBAHHUE; CYIIHOCTh €CTECTBEHHOT'O 0TOOpA. Y CTaHABIMBATh
B3aUMOCBSI3b MEX/1y JABIKYIUMH CHIIaMu 3BOJTIOIMK. CpaBHUBATH
M0 MPE/JIOKESHHBIM KPUTEPHUSIM €CTECTBEHHBIN U MCKYCCTBEHHBIN
ot6opsl. OcHOBHBIE NOHsATHS: BopbOa 3a cyniecTBOBaHHE

51 PazBuTHE 9BOIIONMOHHOTO yYCHUSI. JlaBaThb onpeieneHue TOHATHIO YBOMIOLUSL. BBIsSBISATS U ONUCHIBATH
npeanocsuiky yueHus Y.Jlapsuna. [IpuBoguTs TpUMephl HAYIHBIX §37 14.03.
(akroB, kotopsie OsuTH coOpatbl U.J{apsurHoMm. OOBACHATS IPUYKUHY | BOIPOC 3,
MHOT000pa3Hsl IOMAITHUX XUBOTHBIX M KyJIbTYPHBIX PACTCHHH. 4
PackpbiBaTh CyNIHOCTb OHATHI TEOPHs, HAYYHBIA QakT. BoiensaTs
OTIMYUS IBOMIONUOHHBIX B3 0B Y. JlapsuHa u XK.b.Jlamapka
52 W3MEeHYMBOCTh OPraHU3MOB. Wzyuenne marepuana 1o [laBaTh ornpeiesieHne MOHSATHSM: HacleICTBEHHAs: H3MEHUYNBOCTD,
TOTOBBIM KOMIIBIOTEPHBIM 60prba 3a cyniecTBoBaHKe. Ha3bIBaTh OCHOBHBIE MOJIOKEHHUS §38 17.03.
nporpammam Ha CD- 9BOJIOLMOHHOTO ydeHus Y.J/lapBuHa; IBIKYIINE CHIIBI SBOJIOLIUH; Borpoc 4
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EcrtecTBennsrif oroop, HacnencreenHas I3MEHYHBOCTD
HasbiBaTh (pakTOpBI BHEIIHEH CPeIbl, IPUBOIAIINE K OTOODY.
[TpuBoAMTH IPUMEPHI: CTAOMIIM3UPYIOIIEr0 0TO0Pa; ABMKYIIEH
(hopMBI ecTeCTBEHHOT0 0TOOpa. XapakTepu3oBaTh (GopMbl

53 Boprba 3a cymecTBoBaHuME. W3yueHne MaTepuaa mo €CTECTBEHHOT'0 0TOOpa. BEIaensTs pasnuaus Mexmy §39
EcrtecTBenHBI#H 0TOOD. TOTOBBIM KOMITBIOTCPHBIM CTaOWIM3UPYIONICH U ABIKYIICH (hopMaMu €CTECTBEHHOTO 0TOOpa. BOIPOCHI 21.03.
nporpammam Ha CD- 3,4
nuckax. [IpuBenenue §39
MPUMEPOB U3 )KU3HU. BOTIPOCHI
1,2
54 BunooGpa3oBanue. W3ydenne maTepuana mo [MpuBOANTH PUMEPHI Pa3THYHBIX BUAOB N30IAINH. OTHCHIBATE:
TOTOBBIM KOMITBIOTEPHBIM CYIIHOCTP U 3TaIbl TeorpaduIeckoro BUI000pa30BaHus; CYIIHOCTh §40 24.03.
nporpammaM Ha CD- 9KOJIOTHIECKOTO BHI000pa30BaHms. AHATU3UPOBATH COJCPKAHNE BOIIPOCHI
muckax. [IpuBenenne oTIpeNieIeHUH MOHATHIH MIKPO3BOIIONHs. JJ0Ka3pIBaTh 3aBHCUMOCTh 2,3
MIPUMEPOB U3 )KU3HU. BHZOBOTO Pa3sHOOOPAa3Hs OT yCIOBUH KU3HU.
55 Maxposottoriusi. OCHOBHBIE W3yueHue marepuaa mo JlaBatb ompeeneHus MOHATHAM: apoMop(O3, HINOaTATITAIIHS,
3aKOHOMEPHOCTH SBOJFOITUH. TOTOBBIM KOMITHIOTEPHBIM obmas nerenepaiiysi. HazpiBaTh OCHOBHBIE HAPABIICHHSI SBOJIOIIHH. §41 04.04.
nporpammam Ha CD- OnwuchIBaTh MPOSBICHUS OCHOBHBIX HAIIPaBJICHUH YBOIIOIUH. Bompoc 4
muckax. [IpuBeneHne [MpuBoauTh MpUMEpH apoMop(}H030B U HaHOAnanTawid. OTInYaTh
MPUMEPOB U3 )KU3HU. TIPUMEPHI MIPOSBICHUS HAIIPABICHUH BOJIOIHUH. Pa3nnvaTs moHATHS
MHUKPOABOIIOIHS U MaKPOIBOIIOIH. OOBACHITE: POJIb OHOJIOTHH B
(hopMHUPOBaHUN COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MHPA;
CYIIHOCTh OMOJIOTMYECKOTO MPOIEcca IBOJIOIMY Ha COBPEMEHHOM
ypoeHe. OcHOBHbIC MOHsITUs: Makpoasosonust ApoMop¢o3
Wnmnoananrauus Jlerenepauus
56 KoHTpoabHO - 06001matonuii ypok. BrinonHenne KOHTPOILHOU YMeTh CHCTEMaTH3UPOBaTh, 0000IIATh 3HAHUSL. ITouaruiitn
paboTEI. Paborath ¢ TecTamu. Bl 07.04.
CJIOBaphb
Bosnuxnosenue u pazeumue scusnu (4 uacos)
57 I'umnoTe3bl BOSHUKHOBEHHUS YKH3HU. N3yuenune marepuaa mo JlaBaTh omnpeneneHne TEPMUHY — runoTe3a. Ha3pBaTh 3Tambl §50
Pa3BuTHe npeacTaBICHHA O TOTOBBIM KOMITBIOTEPHBIM pa3BUTHS XKU3HU. [[pUBOIUTE IPUMEPHI JJOKA3aTEIbCTRA BOIIPOC 11.04.
BO3HHUKHOBEHHH YKU3HH. nporpammam Ha CD- COBPEMCHHOM THIIOTE3bI IPOUCXOKACHHUS KU3HH. 34
CoBpeMEHHOE COCTOSIHHE MPOOJIEMBI. | THCKAaX. XapakTepru30BaTh COBPEMEHHBIC MTPEACTABICHUS O BOSHUKHOBECHHH §51
*Ku3HU. OOBACHATE POJIb OHOJIIOTHH B (QOPMUPOBAHHH COBPEMEHHOU Bonpoc 4

GCTGCTBCHHOHay‘IHOﬁ KapTHUHBI MHUpaA. BbIIIeJ'IHTI) Hanboiee CJIOXKHYIO
HpO6J’I€My B BOITPOCE NPOUCXOKICHUS ) KU3HU. Bricka3biBaTh CBOIO
TOYKY 3pC€HHA O CIIOKHOCTHU BOIIPOCA BOSHUKHOBCHUA XU3HU.
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58

PasButue xu3HU B apxee,
MpOTEPO30€ U Maneo3oe.
Jlabopamopuas paboma Ne 5"
W3yueHune naaeoHTOI0rnIeCKUX
JI0Ka3aTeNbLCTB DBOIIOIAN"

BrinonHeHnue npakTH4eCKUX
3aJaHUM Ha MECTax.

JlaBaTh onpeneneHns] OCHOBHBIM TIOHATHUSIM: aBTOTPOQBbI,
reTepoTpodBl, a3p0oObI, aHAPOOBL, IIPOKAPHOTHI, SYKAPHUOTHI.

OnuceIBaTh HaYaabHbIC 3TAIbl OMOJIOTHYSCKOM 3BOIIOIMH. Ha3pIBaTh

Y OTIMCHIBATh CYITHOCTb THIIOTE3 00pa30BaHMs 3yKapHOTHIECKON
k1eTKH. OOBSICHATD B3aNMOCBSI3H OPTaHN3MOB M OKpY’Karolen
cpenbl. OCHOBHBIC TTOHSATHS:

Astotpo¢sr ['ereporpodsr [laneorromorus [IpokapnoTsr
Opomonus JyKapuOTHL. J[aBaTh onpeeneHue TepMUHY —
apomop®o3. [IpHBoaAUTE TPUMEPBL: PACTEHHH 1 KUBOTHBIX,
CYIIECTBOBABIINX B IPOTEPO30€ U Maneo3oe; apoMopho3oB y
pacTeHUN U KUBOTHBIX MPOTEPO30s U naneo30s. Ha3wiBaTh
MPUCTIOCOOIEHUS paCTEHUI! U )KUBOTHBIX B CBS3U C BBIXOJIOM Ha
cymry. OOBSCHITE IPHYNHBI TOSBICHUS U MIPOLBETAHMUS OTIACIBHBIX
TPYMI pacTeHUH U )KMBOTHBIX M MPUYHMHBI HX BEIMUPAHHUS.

§52

BOTIPOCHI
3,4

14.04.
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PaszButue xu3HU B Me3030€ U
KaiHO030€.

W3y4eHue mMaTepuara 1o
TOTOBBIM KOMITBIOTEPHBIM
nporpammaM Ha CD-
JICKaX.

[laBaTh omperneneHue TepMUHY — apoMopd03, HANOATATITALIU.
[IprBOOUTE IPUMEPHI: PACTEHUH M )KUBOTHBIX, CYIIIECTBOBABIINX B
Me3030€ U KaifH030e; apoMOp(030B Y paCTCHUH U )KUBOTHBIX B
MEe3030€; NAN0aIaNTANH Y PACTCHHUH U )KUBOTHBIX KaHHO3051.
OOBSICHATD TPUYMHBI TOSBJICHHUS U IIPOL[BETAHMS OTJEIBHBIX IPYIIT
pacTeHuil U )KUBOTHBIX U IPUYMHBI UX BEIMUPaHUst. OOBICHSITH
MPUYMHBI 3aCEJICHUS TUHO3aBPaAMHU PA3JIMYHBIX CPEJI )KU3HH.
Brienate GpakTopsl, KOTOpEIE B O0JIBIIEH CTENICHH ONPEAEIISIOT
SBOJIIOLUIO HBIHE KUBYLIUX OpraHu3MOB. OCHOBHBIE TTOHSTHS:
Apomopdo3 Uanoamanraiu.

§53

BOTIPOCHI
3,4

18.04.

60

KonTtpomnsHo - 0606maromuii ypox.

BrinonHenne KOHTPOILHOU
padoTHI

VYmerh CUCTEMATHU3UPOBATD, 0606H.[aTI> 3HaHUA.
PabGorats ¢ TecTaMu.

Opzanusm u cpeoa (4 uaca)

Ilousaruitn
BIA
CJIOBaph

21.04.

61 Oxonornueckue paxkropel. Yenosusa | M3ydeHue maTepuana mo HazpBats: §9.1
Cpeapl. TOTOBBIM KOMITBIOTEPHBIM NpeIMET U3Y4eHHs IKOJIOTHH. Bompoc 4, 25.04.
nporpammam Ha CD- JlaBatb ompeneneHne NOHATHSIM YKOJIOTHYECKHe (haKTOPHI, 5
JIMCKaX. abuoTnyeckue, ONOTHYECKHE, aHTPONIOI'€HHbIE, YCIIOBHUS CPEbI.
62 OO1mue 3aKOHOMEPHOCTH BIIMSTHUS Brimonnenue npaktuueckux | OnpenensTs 4epThl NPUCTIOCOOIEHHOCTH Y KUBOTHBIX U PACTECHHH B
JKOJIOTHYCCKUX (haKTOPOB Ha 3a/1aHUi Ha MecTax. CBSI3U C MX CPEJIOW OOUTAHUSI. §9.2 28.04.
OpPTaHU3MBbI. DKOJIOTHUECKHE Perienue 3a1a4 y 10CKH C BOTIPOCHI
pecypcesL. KOMMEHTapHEM. 3,4
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Ipaxkmuueckas paboma Ne2 " §9.3
BrisBiienue npucnocoOIeHHOCTH K Bompoc 4
cpene oobutanus"
63 AnanTanys OpraHu3MoB K Brimonnenne npaktudeckux | OmnpenensTs 4epThl IPUCIOCOOICHHOCTH y )KUBOTHBIX M PACTECHHH B
Pas3IMYHBIM yCIOBUSIM 3aJaHuil Ha MecTax. CBSI3U C MX Cpeloi oOuTaHus §9.4 02.05.
CYIIIECTBOBAHHUSL. Bompoc 3
Jlabopamopnas paboma Ne6
"CTpoeHne pacTeHUH B CBSI3U C
YCIIOBUSMU KU3HU"
64 KonTpompHO - 0000maromuii ypox. §9.5 05.05.
Borpoc 3
§9.6
Bompoc3
Buocghepa u uenosex (2 uaca)
65 OBoronus 6uochepsl W3ydenune maTepuana mo 3HaTh OCHOBHBIC HAIPaBJICHUS 3BOMOINH. OOBSICHATH 12.05.
TOTOBBIM KOMITBIOTEPHBIM 3aKOHOMEPHOCTH U MIPUBOJUTH IPUMEPHI. §49
nporpammaM Ha CD- BOTIPOCHI
JIACKAX. 4,5
66 AHTpOTIOTeHHOE BO3/IeCTBHE Ha W3y4yenue marepuana 1o IIpuBOIUTE IPUMEPSHI MOJIOKUTEIBLHOIO U OTPULIATEILHOTO BIUSHUS 16.05.
ouocepy. OCHOBBI pallHOHATILHOTO FOTOBBIM KOMIIbIOTEPHBIM yesioBeka Ha onocepy. [loHMMaTh 3HAYMMOCTh PAllMOHAIILHOTO §49
MPUPOIOTIONB30BaHNS. nporpammam Ha CD- MPUPOJIOTIONB30BAHUS. BOIIPOCHI
muckax. [IpuBoauts 4,5
MPUMEPHI U3 KHU3HU.
67-68 | IloBTOpenue MaTepuana. 3aganue 23.05
IToaroroska x EI'D Ha JIETO

pe3epB BpeMeHH 2 Jaca
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NEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEYUEHUA
MeToauyeckue mocoOus AJis1 yYUTes

Y4yeOHuK

KamenckuitA.A KpukcynoB E.A.,Ilaceunuk B.B. Beenenue B o6mryto 6uonoruro. YueOnuk st 9 ki obmeodpazoBarenbHbix mkoir. — M.: poda,
2020.

buonorus. Beenenune B o01ryro 6mosoruio.9xir.: pabouas rerpaas/ B.B.Ilaceunuk, I'.I'.I1Isenios. -M.: [Ipoda,2021.

Buonorus. 5-11 knaccel: mporpamMmsl Ui 00111e00pa3oBat. YUpekICHHA K KOMITICKTY Y4eOHHKOB, CO3TaHHBIX 0] pykoBoacTBoM B.B. ITaceunuka/
aBT.-cocT. .M. [Tanpasesa.- M.: JIpoda, 2017.

JlonoJHUTEIbHASA JIUTEpPaTypa.

1.ITaceunuk B.B. Beeaenwne B 00m1yto 6uosnoruto u 3xosoruto. 9 kimacc. TemaTudeckoe U MoypoyHoe IIaHUpOBaHUE K yueOHuKy A.A. KameHckoro,
E.A. Kpukcynosa, B.B. [Taceunuka: [locobue mns yuurens. — M.: poda, 2014.

2.Ilenensera O.A., Cynnoa W.B. noypounsie pazpaboTtku mo obmeit 6uonorun: 9 kinacc. — M.: BAKO, 2019.

3.buonorus. 8-9 knaccel: pedepatst / coct. M.B. Briconkas. — Bonrorpan: Yuurens, 2017.

4. buonorus. 9 knacc. [loaroroska k rocyapcTBeHHOM utoropoii arrectanuu — 2019: yuebno — meronnueckoe nocodue / A.A. Kupunenko, C.H.
KonecunukoB — PoctoB v//1: Jlernon, 2019.

5.OTKpbITBIC YpOKH 10 Ouonoruu. 7-9 knaccel / aBT.-cocT. B.B. bana6anosa, T.A. MakcumiieBa. — Bonrorpan: Yaurens, 2013,

6. CripaBOYHMK yuuTeNsi ONOJIOTUH: 3aKOHBI, IPUHIIHIIBI, TpaBUia, Onorpaguu yueHsix/ aBT.-cocT. H.A. Crenanuyk. — Bonrorpazn: Yuurens, 2010.
7.buonorus. 5-9 kaccel: MPOEKTHAsS AEATEIHHOCTD yJamuxcs / aBT.-cocT. E.A. Axymkuna u ap. — Bonrorpaa: Yuurens, 2019.

8.buonorus. 6-9 knaccel. Koncnektsl ypokos: cemunapsl. Kondepenium, opmupoBaHue KiIr0o4eBbIX koMmneTeHuui / apr.-coct. U.H. ®@aceBuy u ap. —
Bousrorpan: Yuurens, 2019.

9.OnumnuaaHble 3aAaHus o ouonoruu. 6-11 kmaccel /aBT.-coct. JI.M. Kynunosa. — Bonrorpan: Yuutens, 2015.

10. 3arnmaTenpHas OMOJOTHS Ha YPOKaX W BHEKJIACCHBIX MEponpuaTusx. 6-9 kmaccer / aBT.-cocT. FO.B. llep6akonra, 1.C. Kosznosa. — M.: I'noGyc,
2018.

e B.B.Ilaceunuk «BBenenue B 001mIyro ononoruio . 9 kirace»: TeMaTuueckoe U IOYpOYHOE INITaHUPOBaHUE K yaeOHHKY - M.: JIpoda, 2017

e [lenensena O.A., Cynuosa 1.B. IToypounsie pazpabotku no o6ieit ouonoruu: 9 kinace. — M.: BAKO,

e CrpaBOYHMK y4uTellsi OMOJIOTUU: 3aKOHBI, IPUHIIMITBL, TIpaBuiIa, Ouorpaduu yuensix/ aBT.-cocT. H.A. Crenanuyk. — Bonrorpaza: Yuurens, 2010
e CD «Ypoku 6uonorun Kupunna u Medoaus. Obmas 6uonorus. 9 xknace» - M.: [Ipocsemenue, 2009
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HNHTepHET-pecypebl:
AJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI U3 €AMHOM KOJUICKIMH HH(PPOBBIX 00pa3zoBareabHbIX pecypcos (http://school-collection.edu.ru/), karamora
denepanbHOTO HEHTpa HHPOPMAITMOHHO-00pa3oBaTelibHbIX pecypcoB (http:/fcior.edu.ru/): uadopmannoHHbIC, SICKTPOHHBIC YIIPAKHEHHUS,
MyJIBTHMEIHA PECYPCHI, JJICKTPOHHBIE.

1.BaHK mepe0BOro mpernoaaBaTeaLCKoro omnbira — ouonorus. http://www-windows-1251.edu.yar.ru/russian/pedbank/sorJich/bio

2....becruiaTHble oOyuaronue mporpaMmsl 1o Ouonoruu. http://www.history.ru/freebi.htm

3. Bukunemusa. Ceoboanas >anmknoneaus. http://ru.wikipedia.org/wiki

4. Enunas koJutekuus HudpoBeIx 00pa3oBaTeIbHbBIX pecypcoB. http://school-collection.edu.ru/.
5. POIII obpazoBarenbHas argopma, Yuu. py

JlonoJHNTeIbHAS JIUTEPaTypa AJs YYalMXcs

[Maceunnk B.B. lIBeros I'.I". buosorus. Beenenue B 001ryro Onosoruro: padodas rerpaab. 9 ki - 4-e usn., crepeorut. - M.: [lpoga. 2021
Tam6uer A.X. S mo3Har0 MUp: AETCKask SHIUKIIONEANS: MUTPAIUU )KUBOTHEIX. - M.: OO0 ®upma UznatensctBo ACT; OOO Actpens, 2011
Tam6uer A.X. S mo3Har0 MUp: AeTCKAast SHIMKIIONEANS: pa3BuTHE )u3HM Ha 3emie. - M.: OO0 ®upma UznarensctBo ACT; OOO Actpens, 2011
BosbI10¥i cripaBOYHUK TS IIKOJIBHUKOB M TIocTymnatomux B BY3s1. — M.: [Ipoda, 2019.
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