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HOACHUTEJ/IBHAS 3AIIMCKA

[Tporpamma oOmieoOpa3oBaTeabHOW Yy4eOHON MUCHUIUIMHBI buoNOrus npeqHa3HaueHa IS
u3ydeHus: OWOJIIOTMM B TPOQPECCHOHAIBHBIX 00pa30BATENBHBIX OPraHU3AUAX, PEaATH3YIOUIIX
0o0pa30BaTeNpbHyI0 MPOTrPaMMYy CPEIHEro OO0mero oOpa3oBaHUsT B IpejaelaX OCBOSHUS OCHOBHOM
npodeccuoHanbHON obpaszoBarenbHoi mporpammbl CITIO (OITOIT CITO) nHa 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MIPH MOATOTOBKE KBATU(UIIMPOBAHHBIX pab0oUnX.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemnero obmiero ooOpa3oBaHUS,
MPEIbSIBISEMBIX K CTPYKTYpE, COJCPKAHHUIO M pe3ysibTaTaM OCBOCHHS YYeOHOW JUCHIUTUIMHBI
buonorusi, B cootBeTcTBUM ¢ PekoMeHmanmusIMH 10 OpPraHW3allid TOJIYYEHHUS CPEIHEro OOIIero
o0Opa3oBaHMsl B TMpeleNiax OCBOCHHMS OO0pa3OBaTEIbHBIX IPOTPAMM CpEIHEr0 MNpOoQecCHOHATHLHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOIrO 00Imero oOpa3oBaHUsA C ydeToM TpeOoBaHHWM QeaepaTbHbIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W TOJy4aeMoW Mpopeccud WIH CHEIHaIbHOCTH
cpeaHero mpogeccHoHALHOTO 00pa3oBaHus (MHchMO JlemapTaMeHTa rocyapCTBEHHOW IOJIMTHKU B
cdepe moaroroBku padounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne06-259).

Copepxanue nporpamMmbl «bronorus» HapaBlIeHO HA JOCTUKEHHUE CISIYIONINX LeJIeii:

* monydeHWe (PyHIAMEHTAIBHBIX 3HAHWKW O Owmosormuyeckux cucremax (Kierka, Opranusm,
[Monynsiums, Bua, Dxocucrema); HCTOPUN Pa3BUTHSI COBPEMEHHBIX MPEACTaBICHUN O KUBOW MPHPOJE,
BBIJIAIOIINXCS OTKPHITUSAX B OMOJIOTHYECKOW HayKe; pOJM OHOJIOrMYecKOW HayKu B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA; METO/IaX HAYYHOTO MO3HAHHS,

* OBJIAACHUC YMCHUAMU JIOTHUYCCKU MBICIIUTD, 000CHOBBIBATH MECTO U POJIib OHMOJIOTMYECKUX 3HAHUI
B IIPAKTUYECKOIl IEITEILHOCTH JIFOJICH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTUI; ONPEICIISITh )KUBBIC
OOBEKTHI B npupoac; IMpoOBOJIUTH Ha6JIIOI{€HI/I$[ 3a 3JKOCHCTEMaMH C LICJIbIO HX OIIMCaHUId H
BBISIBJICHUSl C©CTCCTBCHHBIX M AHTPOIOICHHBIX H3MCHCHMH, HAXOOUTh M aHAIU3UPOBATH
MH(POPMAIIHIO O KUBBIX 00BEKTaX;

* pa3BUTHE TII03HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEMH
0o0ydJaronumxcsi B TpoIecCe H3YYCHHUS OWOJOTHYECKUX SIBJICHHUH; BBIJAIOIMIUXCSA JTOCTHUKEHUN
Ouonoruy, BOWIENIINX B OOIIEYETOBEUECKYIO KYIBTYPY; CIOXHBIX M MPOTHBOPEUUBBIX ITyTEH
Pa3BUTHS COBPEMEHHBIX HaYYHBIX B3IJIAJ0B, UIEH, TEOpUH, KOHLENIUI, TUHoTe3 (0 CYIIHOCTU U
MIPOMCXOXKJICHUH KH3HHU, YEIIOBEKA) B X0/1¢ pabOTHI C pa3IMYHBIMU HCTOYHUKAMH UH(OpMaIINy;

¢* BOCIIMTaHUC Y6C)KI[CHHOCTI/I B HCO6XO}]I/IMOCTI/I MO3HAHUS KUBOU IMpUpoOakI, HeO6XOI[I/IMOCTI/I
palMOHAILHOTO TPUPOJIONIONIE30BAHUS, OEPEKHOTO OTHOUICHUS K TPHUPOJHBIM pecypcaM u
OKpYXaromiell cpene, COOCTBEHHOMY 3/I0POBBIO; YB@KCHUS K MHEHHIO OIOHEHTAa IIpH
00CyX/1IeHUN OHMOJIOTHUECKUX MPobIeM;

* HCMOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTUYECKUX 3HAHUM U YMEHUH B TIOBCEAHEBHOM JKU3HU JJIA
OLICHKH TIOCIIE/ICTBUI CBOEU NESTENHHOCTH (M JAEATENLHOCTH JPYTUX J0Ael) MO OTHOLICHHUIO K
OKpYKaroliel cpezie, 3I0pOBbI0 APYTUX JIIOJEH W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHHE H
coOmnroieHre Mep NpoHIaKTUKU 3a00JeBaHU, OKa3aHHE IIEPBOM IMOMOLIM NpPU TpaBMax,
COOJTIOJICHYE TIPABIIT TIOBEJICHUSI B TIPHPOJIE.

[Iporpamma yuyeOHOM mucuuIuiMHbl buonorus sBisercs OCHOBOM Il pa3paboTKU pabouymx
mporpaMM, B KOTOPBIX TpodeccHoHabHBIE 00pa30BaTEbHBIC OpPTaHW3AlUHU, PpeATU3YIOIINe
o0pa3zoBaTeNbHYIO0 IPOrpaMMy cpeiHero obuiero oopaszoBanus B npezaenax ocsoerus OITOIT CIIO na
0aze OCHOBHOTO oOmero oOpa3oBaHWs, YTOUHSIOT COJAEpXaHWE y4eOHOro Marepuana,
M0CJIeI0BATENbHOCTD €r0 U3YUEHHs, paclipeielieHue YUeOHbIX YacoB, TEMAaTHKY pedepaToB (JI0KIaI0B),
BUJBI CAMOCTOSITETIHHBIX PaldOT, YUUTHIBAsl CIEIU(PHUKY MPOrpaMM IOATOTOBKH KBATH(DUITMPOBAHHBIX
pabouux, CIIy)KallliX U CIEeHUAIUCTOB CPETHETO 3BeHa, OCBAaUBaeMOi MPo(eccHy Wil CHeUaTbHOCTH.

[IporpamMma MOET WCIIONB30BAaThCS JAPYTMMH MPO(ECCHOHATFHBIME  00pa30BaTeIbHBIMU
OpraHU3aIMsIMH, PEATU3YIOIMMH 00pa30BaTEeIbHYIO MPOrpaMMy CpenHero oOIiero obpa3oBaHHs B
npeaenax ocsoeHus: OITOIT CITO Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHUs — MPOTPAMMBI MIOJTOTOBKH
KBaTH(DUIIMPOBAHHBIX pabounx, ciyxamux([1TTKPC).



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUILIMHBI BUOJIOT A

Buonoruss — cucrema Hayk, W3ydarolias BCE aCIEKThl KU3HHU, Ha BCEX YPOBHSIX OpraHU3aIUH
KMBOI'O, HauMHAsl C MOJICKYJSIPHOTO W 3akaHuuBas OuochepHbiM. OOBEKTaMH H3ydeHUs OMOJIOrMU
SBIISTIOTCS )KUBBIE OPTaHU3MBI, IX CTPOCHHUE U KHU3HEACATEILHOCTh, UX MHOI000pa3ue, MpONCX0XKACHHUE,
9BOJIIOLMUS U PACHPEENICHUE KUBBIX OPIraHU3MOB Ha 3eMIIE.

OO0mast 6MOJ0rUA U3y4yaeT 3aKOHBI UCTOPUYECKOTO U MHIMBUAYAILHOTO PAa3BUTHS OPTaHU3MOB,
o01re 3aKOHbI )KM3HU U T€ OCOOCHHOCTH, KOTOPbIE XapaKTEPHbI JUIsl BCEX BUIOB ’KHUBBIX CYLIECTB Ha
IJIAHETE, a TAKKE UX B3aUMOJICUCTBUE C OKPYXKAIOUIEH CPEHOM.

buonorus, Takum 06pa3zom, ABISETCA OAHON U3 OCHOBOIIOJIArAIOLIMX HAYK O JKU3HU, a BIaJICHUE
OMOJIOTMYECKUMU 3HAHUSAMU — OJHUM U3 HEOOXOIUMBIX YCIOBUN COXpaHEHUS KH3HH Ha IJIAHETE.

OcHOBy cozepkaHus y4eOHON AUCHUILUIMHBI BHOIOrHs COCTaBIAIOT claeyrolne BeAyIIue UAeu:
OTJIMYUTEIIbHBIC IPU3HAKU JKUBOM MIPUPO/IBI, €€ YPOBHEBAS OpraHU3alus U 3BoJoLus. B cooTBeTCTBUI
C HUMHM BBIJIEJICHBI COJIEpXKAaTeIbHbIC JIMHUU: OMOJIOTUS KaK HayKa; OMOJOrMYecKhe 3aKOHOMEPHOCTH;
METOJIbl HAy4yHOrO II03HAHUS; KJIETKA; OPraHu3M; MOMYJSILMs; BHJ; 3KOCHUCTEMBI (B TOM YHCIE
ouocdepa).

Conepxanne y4eOHOW IMCUMIUIMHBI HANPABICHO HAa IOJATOTOBKY OOYYAlOMIUXCS K PEUICHHIO
BOKHEHIIMX  3a/4a4, CTOSAIIMX TMepel  OWOJOTMYecKOM Haykod, — 10  palMOHAJIbHOMY
MIPUPOIONOJIB30BaHUIO, OXPAHE OKPYXKAIOIIEH Cpeibl U 310POBbsI JIFOJEH.

B npodeccnonanbHbIx 00pa3oBaTEeNbHBIX OpPraHU3ALUAX, PEANTHU3YIOIIMX 00pa3oBaTENbHYIO
nporpamMmy cpenHero oomero obpasoBanusi B npenenax ocsoenust OITOII CITO na 6a3e OCHOBHOTO
obmiero oOpa3oBaHMs, M3y4YeHUE Y4E€OHOM IUCUMIUIMHBI buosioruss umeer cBoM OCOOEHHOCTH B
3aBHCUMOCTH OT mpoduiist mpodeccHoHaIbHOr0 00pa3oBaHus, 0a3upyeTcss Ha 3HAHUAX OOYUYaIOIIMXCS,
MOJIyYEHHBIX IPU U3y4EHUN OMOJIOTUH, XMMUH, PU3UKH, Freorpaguy B OCHOBHOH LIKOJIE.

[Tpu ocBoenuu mpodeccuii CIIO TexHHuUeckoro mpoduist mpodhecCHoHAIBHOTO 00pa30BaHMS
Oouosiorusi mzyuyaercs Ha OazoBoM ypoBHe PI'OC cpemnero obuiero oOpa3oBaHMs, NMPH OCBOSHUU
npodeccuit CIIO ecrecTBeHHOHay4HOro Tpodmiss mpodeccuoHaTLHOTO 00pa30BaHUsT OHOJIOTHS
u3yuyaetrcs Oojee yriyOJieHHO, Kak HpoduibHas ydyeOHas UCLUUIUIMHA, YYHUTHIBAIOLIAs CIEHUPUKY
OocBaMBaeMbIX Npodeccuil WM CHEIUAIbHOCTeH. OTO BBIpa)KaeTCs B COJEPKaHUU OOy4YEeHMUS,
KOJINYECTBE YacOB, BBIJCNISEMBbIX Ha M3yUCHHE OTAEIbHBIX T€M y4eOHOM NUCLUIUIMHBI, TIyOMHE HX
OCBOEHHUSl O00ydaroIIMMHUCA, OObEME M XapakTepe MNPAaKTUYECKUX 3aHATUHM, IAEMOHCTpalud, BHIAX
BHEAYJAUTOPHOM CaMOCTOSATENIbHOM pabOThI CTYJEHTOB U T.II.

IIpu ocBoenuu crnenuaidbHoctet CIIO rymanutapHoro mpoduis TpodecCHOHATLHOTO
o0pa3oBaHMs OMOJIOTHS M3ydaeTcsl B paMKax yuyeOHOM mucuuIuiMHbl «EcTecTBO3HaHUE» 00s3aTeNbHON
npeameTHoi oomactu «EctectBennbie Hayku» OI'OC cpeanero obiiero oopa3oBaHusl.

[Tpu ot6Gope coneprkanus yueOHON AUCHUIUTMHBI Broorus ucmnosib30BaH KyabTypo-COOOpa3HbIil
MOJIXOJI, B COOTBETCTBUU C KOTOPBIM 00YYarOIIUecs TOJKHBI YCBOUTh 3HAHUS U YMEHHS, HEOOXOAHMbIE
s (GopMUpOBaHMS OOLIEH KyJIbTYypbl, ONpEAENAIONIel aJeKBaTHOE IIOBEJICHUE YEIOBEKa B
OKpY’Karollen cpeae, BOCTpeOOBaHHBIE B KHU3HU U B IPAKTUYECKOU EATEIbHOCTH.

Ocoboe BHUMaHME Y/AEICHO HKOJIOTHYECKOMY OOpa30BaHUIO M BOCIHMTAHHIO OOYYarOIIUXCH,
(GOpMHPOBAHUIO Y HUX 3HAHUH O COBPEMEHHOM €CTECTBEHHO-HAay4HOH KapTHHE MHpa, IIEHHOCTHBIX
OpPHMEHTAIN, 4TO CBUJIETEIbCTBYET O T'yMaHHU3aIMK OMOJIOTHYECKOTO 00pa30BaHuUs.

Copnepxanue y4eOHON AMCUMIUIMHBI IpeaycMaTpuBaeT (OpMHpOBaHHE Yy O0O0yYarommxcs
oOIIeHayYHbIX 3HAHWUN, YMEHHH M HaBBIKOB, YHHUBEpPCAJIBHBIX CIOCOOOB JEATENBHOCTH U KIFOUEBBIX
KOMITETEHIIMM, BKIIOYAIOIIMX YMEHHE CpaBHMBaTh OWOJIOTMYECKHE OOBEKThI, aHaJIU3UPOBATh,
OlLleHUBaTh U 0000IIAaTh MOJYYEHHBIE CBEACHHUS, YMETh HAXOJUTh W HCHOJIb30BaTh MH(POPMALUIO U3
Pa3IMYHBIX UCTOYHUKOB.

B conmepxkanuu y4eOHOW IUCHMIUIMHBI KYpPCHBOM BBIJCNICH MaTepHaj, KOTOPBIA TMpH H3yYEHUHU
OMOJIOTUU KOHTPOJIIO HE MOAJIEKUT.

Nzydenne oOmieoOpa3oBaTenbHO yueOHOW NUCHUIUIMHBI buonorusi 3aBepimaeTcs MOABEACHUEM
UTOroB B (hopMe nudHepeHIIMPOBAHHOrO 3a4eTa WK 3K3aMEHa B PAMKAX IIPOMEKYTOUHOM aTTeCTalluu

cryneatoB B mporecce ocBoenus OIIOIT CIIO c¢ momydeHueM cpemgHero oOmiero ooOpa3zoBaHUs
(TIIIKPC).



MECTO YYEBHOM JUCHUILIMHBI B YYAEFHOM ILJIAHE

VYyeOHast mucruruiiHa buonorus sBisieTcst y4eOHBIM MPEIMETOM MO BBIOOPY M3 00s3aTeIbHOU
npeameTHou oomactu «EctecTtBennbie Hayku» PI'OC cpeanero obiero oopa3oBaHus.

B mnpodeccuonanbHbIX 00pa30BaTENbHBIX OpPraHU3aIUsAX, PEATU3YIONINX 00pa30BaATEIHHYIO
nmporpammy cpeaHero odmero oopazoanust B npeaenax ocpoenust OIIOIT CIIO na 6a3ze OCHOBHOTO
obmiero obpa3oBanus, y4yeOHas AucuuiuiiHa buomnorus usydaercs B 00mieoO0pa3oBaTeIbHOM LIUKIIE
yaeOnoro miana OITOIT CIIO na 6a3e OCHOBHOro 00IIero oOpa3oBaHUs C TOJYYCHHEM CPEIHETO
obmiero oopaszoBanus (ITIIKPC).

B yuebnpix mmanax IIIIKPC wmecrto ydeOHOW nmucuMIuiiHbl buomoruss — B cocTaBe
001eo0pa3oBaTeNbHBIX  YU4EOHBIX JUCHUIUIMH 10 BBIOOPY, (opMupyemMbIX U3 00s3aTEIbHBIX
npeaMeTHeix  obmacreit PI'OC  cpegnero obOmiero o6pasoBanus, misg  npodeccuit  CITO
COOTBETCTBYIOMIET0 POoduis MpodheCcCHOHATHLHOT0 00pa3oBaHUs.

PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIHUATLIUHBI

OcBoenne COACPIKAaHU yqe6H01“4 JUCIUIIIINHBI buoorus obecreyuBaeT JOCTUIKCHUEC CTYACHTAaMU
CJIEAYIOIINX Pe3yJabTaToOB:

* JIUYHOCMHDBIX:

- Cc(OpMHPOBAHHOCTh 4YYBCTBA TOPJOCTM U YBaKEHUS K MCTOPUU U JOCTHIKEHHIM

OTEUYECTBEHHON OMOJIOTMYECKON HayKu; MPEICTABICHUS O LEIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHPa;

- TIOHUMaHHE B3aWMOCBSI3M M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, WX BIMSHUS Ha
OKpY’KaloIlyI0 Cpely, SKOHOMUYECKYI0, TEXHOJOIMUECKYIO, COLIMATIbHYIO U 3TUYECKYIO Cephl
JESITEIbHOCTH YEJIOBEKa;

- CIIOCOOHOCTb HCIOJIB30BATh 3HAHHUS O COBPEMEHHON €CTECTBEHHO-HAyYyHOW KapTUHE MHpa B
oOpa3oBarenbHOH W TPO(PECCHOHATLHON JEATENHHOCTH, BO3MOXHOCTU HWH(POPMAIIMOHHOMN
cpeab! Uit obecriedeHus MPOyKTHBHOTO caMO0Opa30BaHuUs;

- BIIaJIeHUE KYJIbTYpOW MBIIUICHUS, CIOCOOHOCTh K OOOOIIEHUI0, aHalu3y, BOCHPUSITHIO
uHpopMauu B OONACTH €CTECTBEHHBIX HayK, IIOCTAaHOBKE LeJIM U BBIOOpY HyTeil ee
JTOCTIKEHHS B TIpo(heccroHanbHO cdepe;

- CIIOCOOHOCTb PYKOBOJICTBOBATHCS B CBOEH JEATENbHOCTH COBPEMEHHBIMU MpPUHIMIAMU
TOJIEPAaHTHOCTH, IHMAjora W COTPYAHWYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHIO C KOJUIETAMH,
paloTe B KOJUIEKTUBE;

- TOTOBHOCTBH HCIOJIBH30BATh OCHOBHBIE METOBI 3alIMTHI OT BO3MOXHBIX ITOCIIEJCTBUI aBapui,
KaracTpo(, CTUXUIHBIX O€CTBUIA;

- oOnamaHve HaBbIKaMHM 0Oe€30mMacHON pabOThl BO BpeMsl MPOEKTHO-HCCIENOBATENIbCKOW U
HKCIEPUMEHTAIBHOMN JIEATETLHOCTH, IPU UCIIOIb30BaHIH Ja00pAaTOPHOTO 000PYA0BAHMS;

- CIIOCOOHOCTH HCIIOJIL30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTUICCKOHN JEATEIbHOCTH
U TIOBCEIHEBHOHN JKM3HU Uil COONIONEHHUS Mep NpOQHUIAKTUKM OTpaBICHUH, BUPYCHBIX H
Ipyrux 3a00JIeBaHUM, CTPECCOB, BPEAHBIX NMPHUBBIYEK (KYypEHHsI, aJKOTOJIU3Ma, HAPKOMAHUN ),
MIPaBUJI OBE/ICHUS B IPUPOTHON CpeIe;

- TOTOBHOCTH K OKa3aHHIO IMIEPBOW MOMOIIY NPH TPaBMaX, MPOCTYAHBIX U APYTHX 3a00JICBAHUSAX,
OTpPAaBJICHUSX MHUILEBBIMU MPOTYKTAMHU;

* MemanpeomMemHbixX:

- OCO3HaHHME COIMAJBHOM 3HAYUMOCTH CBOeH mpodeccuu/crenuanbHOCTH, 00JaiaHue
MOTHBAIIMEN K OCYLIECTBICHUIO MPOPECCUOHANBHON 1eATEIbHOCTH;

-TIOBBILICHUE WHTEIUIEKTYaJbHOTO YPOBHS B TNPOIIECCE H3YUYEHHUS OHOJIOTWYECKHUX SBICHHA;
BBIJIAIOIIUXCS JOCTHKEHUHM OMOJIOTHH, BOLIEIIINX B OOILIEUEIOBEUECKYIO KYIbTYPY; CIOKHBIX
U IPOTUBOPEUYUBBIX IIyTE€H pPa3BUTHS COBPEMEHHBIX HAy4HBIX B3IJIA[0B, WJIEH, TEOPHH,
KOHIIENUUH, TUNoTe3 (0 CYIHOCTH M MPOUCXOXKICHUM KHU3HM, YEJIOBEKa) B X0J€ paboThl C
Pa3NUYHBIMU UCTOYHUKAMU HH(POPMALIUY;

- CIIOCOOHOCTb OPraHU30BbIBATH COTPYAHMUYECTBO €IMHOMBIIUIEHHUKOB, B TOM 4YHCIE C
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WCTIOJIH30BAHNEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

- CIIOCOOHOCTH MOHUMATh MPUHIUIBI YCTOMUYMBOCTH U MPOJTYKTUBHOCTH >KUBOM MPUPOIBI, TyTH
€¢ U3MEHEHMSI 1T0]T BIMSIHUEM aHTPOTIOTCHHBIX (PaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHAaJIH3Y
TII00ANBHBIX JKOJIOTUYECKUX MPOOJEM, BOIMPOCOB COCTOSIHHSI OKpYXKaloMmeH Ccpelasl |
paIMOHAILHOTO MCIIOJIb30BaHMSI IPHUPOTHBIX PECYPCOB;

- yMeHHe 00OCHOBBIBATH MECTO M POJIb OMOJIOTHUECKUX 3HAHUHM B MPAKTUYECKOW JEATEIHHOCTH
JIOJICH, Pa3BUTHU COBPEMEHHBIX TEXHOJIOTHH; OIPENENATh JXKHBbIE OOBEKTHI B IPHPOJIE;
MIPOBOANTH HAOIOJCHMS 32 SKOCUCTEMAMH C I[EJIbI0 MX OMUCAHUS U BBISBICHUS €CTCCTBEHHBIX
Y aHTPOTIOTEHHBIX U3MEHEHUH; HAXOUTh U aHAJTH3HPOBATh MHPOPMAIIUIO O )KUBBIX 00BEKTAX;

- CHOCO6HOCTB IMPUMCHATH OHMOIOrMYECKUE U DKOJIOTHUECKHE 3HAHUI AJI1 aHaJIM3a NPUKIIadHbIX
pOOJIEM X03SICTBEHHOH IEATEILHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEIIbHOMY IPOBEACHUIO HCCIEIOBAaHMM, IMOCTAHOBKE €CTECTBEHHO-
HAYYHOTO OKCIEPUMEHTA, HCIOJIb30BAHUIO HH(POPMAIMOHHBIX TEXHOJIOTUH Ui pEIICHUS
HAYYHBIX U PO(ECCHOHANBHBIX 33/1a4;

- CIIOCOOHOCTh K OIIEHKE OSTHYECKHUX acCleKTOB HEKOTOPBIX HCCIICJOBaHUN B 00JIACTH
OMOTEXHOIOTHH (KIIOHHPOBAHKE, UCKYCCTBEHHOE OILIOIOTBOPEHUE);

* npeomMemHovix:

- c(hOpPMHUPOBAHHOCTh TPEJCTABICHUH O POJIM U MECTe OWOJIOTMH B COBPEMEHHOW HAyYHOH
KapTUHE MUpPA; TOHUMaHUE poiiu Ouonoruu B (OPMUPOBAHUM KPyro3opa M (PyHKIIMOHATHHOU
TPaMOTHOCTH JJIS PEUICHUS TPAKTUYECKUX 3a]1a4;

- BJAQJCHUE OCHOBOIOJIAralIIMMU TMOHATUAMH W TMPEJICTABICHUSAMH O KUBOW MpPHUPOJE, €€
YPOBHEBOW  OpraHu3allid U  SBOJIOLUU;, YBEPEHHOE TOJb30BaHUE OMOJOTHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIaJIeHUE OCHOBHBIMU METOJAaMU HAYYHOTO MO3HAHMS, UCIIOJIb3YEMBbIMH TIPH OMOJIOTHUYECKUX
HCCIIEIOBAHMSIX JKUBBIX OOBEKTOB W HKOCHCTEM: OMHUCAHHEM, HU3MEPEHHEM, MpPOBEIACHHEM
HaOJII0/ICHUH; BBISIBIICHUE U OIIEHKA aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPO/IE;

- c(hOpPMUPOBAHHOCTh YMEHHI OOBACHATH PE3yNbTaThl OMOJIOTHYECKUX IKCIEPUMEHTOB, pPeliaTh
3JIeMEHTapHbIC OMOJIOTHUECKUE 3a1aUH;

- c(hOpMUPOBAHHOCTH COOCTBEHHOU MO3UIMH MO OTHOIICHHIO K OWOJIOrMYecKoi uHpopmammu,
MOJTy4aeMOM M3 pa3HBIX HUCTOYHUKOB, TNIOOATBHBIM JKOJOTHUYECKUM MpOOJIeMaM U MYyTIM UX
peuieHusl.

COJEPXXAHME YUYEFHOHN JUCIUTLIVHBI

1. YYEHME O KJVIETKE

Xumuyeckasi opraHm3anusi KjaeTku. Kietka — sjemeHTapHas KMBas CHCTEMa W OCHOBHas
CTPYKTYpHO-(DYHKIIMOHAJIbHAS €IMHUIIA BCEX KHUBBIX OpPraHU3MOB. Kpamkas ucmopusi u3yuenus
KI1emKU.

XuMHuecKasi opraHu3anus KieTku. OpraHndecKkue U HEOPraHMYECKHE BEIIECTBA KIJIETKH M YKUBBIX
opranu3moB. benku, yrieBo/ibl, JIUMN/IbI, HYKIEUHOBBIE KUCIOTHI U UX POJIb B KIIETKE.

Crpoenne um QyHKuHMM KJeTKH. [IpokapnoTnueckne M 3yKapHOTHYECKHE KIETKH. Bupychl Kak
HEeKJIeTOYHas (opMa KU3HM M HMX 3HaueHue. bopbba ¢ BupycHbiMu 3aboneBanusmu (CIIUJ] u ap.)
[MuToruiasma u kieroyHas MemOpana. OpraHou bl KJIETKH.

OO0OMeH BelllecTB U MPeBpallleHUue JHEPTUM B KieTKe. [InacTudeckuii u s3HEpreTHIeCKuii 0OMeH.

Crpoenne u ¢pynkuuu xpomocom. JJHK — Hocutens HacnenactBenHol uHpopmaruu. Perumkanus
JIHK. I'en. I'emetndeckmii koa. bnocuaTe3 Oenka.

Ku3HeHHBIH wmUKJI KiIeTkH. Kierku M uX pa3HooOpa3ue B MHOTOKJIETOYHOM OpraHH3Me.
Jughdepenyuposka knemox. Knerounast Teopusi CTpOSHHSI OPraHU3MOB.

MuTto3. [{uTokuHE3.

Hemoncmpayuu

Crpoenue u cTpykrypa 6enka. CtpoeHue

monekyn JIHK u PHK. Perukarmus [JTHK.

CxeMbl 3HEpreTUYecKoro ooMeHa u OuocuHTe3a Oernka.
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CrpoeHMe KIETOK HpPOKapUOT U JYKApHOT, CTPOCHHE M MHOroo0Opa3ue KIETOK pPACTCHUH U
KUBOTHBIX.

Ctpoenue Bupyca.

dotorpaduu cxem CTPOCHUS XPOMOCOM.

Cxema cTpoeHus reHa.

Murtos3.

2. OP'AHMU3M. PASMHOXEHUE 1 UTHANBUAYAJIBHOE PA3BUTHUE OPI'AHU3MOB

Pa3zmHoxkenne opranusmoB. OpraHm3smM — eOuUHOE Iesoe. MHOroodpasue OpraHu3MOB.
Pa3MHOXKeHHe — BakHeilIee CBOMCTBO X UBBIX opraHu3MoB. [losoBoe u Oecrosioe pa3MHOXKEHUE.
Meiio3. OOpa3oBaHMe€ MTOJIOBBIX KJIETOK U OILIOIOTBOPEHHE.

HNupuBuayaiibHOe pa3sBUTHE OpPraHu3Ma. DMOPHOHAIBHBIA 3Tan oHTOreHeza. OCHOBHBIE CTaluU
SMOpHOHANIBHOTO pa3BUTUA. Opearnozenes. [locmambpuonanvroe pazgumue.

CxoncTBO 3apoAbllleld NPENCTaBUTENICH Ppas3HBIX TIPYNI IMO3BOHOYHBIX KaK CBHJETEIBCTBO HX
9BOJIFOLIMOHHOTO poJicTBA. [IpnunHbI HapylIeHNii B pa3BUTUU OPTaHU3MOB.

NupuBuayanbHoe pasBuTHE 4YejoBeka. PenponyktuBHoe 3nmopoBbe. llocnenctBusa BiausHuA
QJIKOT0JIsl, HUIKOTHHA, HADKOTUYECKUX BELIECTB, 3arPsI3HEHUS CPE/Ibl HA pa3BUTHE YEJIOBEKA.

Hemoncmpayuu

MHoroo0pasue opraHu3MoB.

OOMeH BellecTB U NPEeBpaleHUe SHEPTUU B KIIETKE.

doTocuHTES.

JleneHue KIeTKH.

Murtos3.

becnonoe pazMHOXXEHHE OPraHU3MOB.

OO6pa3oBaHue MOJIOBBIX KJIETOK.

Metios.

Onog0TBOpPEHNE Yy PACTEHUH.

WNHauBuayansHOE pa3BUTHE OPraHU3MA.

Tunsl 1ocTAIMOPHOHAIBHOTO PAa3BUTHSI )KUBOTHBIX.

3. OCHOBBI 'EHETHUKHA U CEJIEKIIUH

OCHOBBI YUeHHSI 0 HACJEACTBEHHOCTH W U3MEHYMBOCTH. [ eHeTHKa — HayKa O 3aKOHOMEPHOCTAX
HACJIEACTBEHHOCTH W HW3MEHUYMBOCTH OpraHu3MoB. [.MeHzaenp — OCHOBOIIOJIOKHHUK T'€HETHUKH.
['eneTnyeckast TEpPMUHOJIOTHS U CUMBOJIMKA.

3aKoHBl TeHETHKH, ycTaHoBIeHHblEe [.Menaenem. MoHOruOpuiHOEe U TUTHOPUAHOE CKpEIlMBaHUE
XpOoMOCOMHasi TEOpHUsl HaCIeACTBEHHOCTH. Bzaumoodeiicmeue cenos. I'eneruka nona. Cyennennoe c
noiom Hacreoosanue. 3HAYCHHE TEHETMKH JUI CEJeKIMM W MeauuuHbl. HacnencTBeHHble 00J€3HU
4eNioBeKa, X MPUUMHBI U TPO(pUIaKTHKA.

3akoHOMepHOCTH HW3MEHYMBOCTH. HacnencTBeHHas, WiIM TIE€HOTUIINYECKAs, W3MEHYHUBOCTb.
MonudukanyonHasi, WIM HEHAClEJICTBEHHas, HM3MEHYMBOCTh. | eHeTHKa uenoBeKka. [eHeThka u
MeauIHA. MarepuaibHble OCHOBBI HACIEACTBEHHOCTH M M3MEHUYMBOCTH. ['€HETHKA M JBOIIOLMOHHAS
Teopus. [ 'eHeTHKa NOMmyIIsIui.

OCHOBBI CeJIeKIMH PaCcTeHHi, KUBOTHBIX M MHKPOOPraHu3MoB. ['eHeTnka — TeopeTnyeckas
ocHOBa cenekiuu. O1oMalIHUBaHUE )KUBOTHBIX U BbIpAlMBaHUE KYJIbTYPHBIX PacTEHUN — HayalbHbIE
sTanbl cenekuuu. Yuenue H.M.BaBunoBa o meHTpax MHOrooOpasusi M MPOUCXOKICHUS KYJIbTYpPHBIX
pactennii. OCHOBHbBIE METONbI CEJNEKIUU: TUOpUAM3alUsi M HUCKYCCTBEHHBIH OTOOp. OCHOBHBIE
JNOCTUKEHUSI COBPEMEHHOW  CEJIEKLUMU  KYJIbTYPHBIX pAacTeHMH, [JOMAllHUX JKUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonorus, ee NOCTH)KEHUS W NEPCIEKTUBBI Pa3BUTHA. IDmuueckue acnekmvl HeKOmopvlx
oocmudicenutl 8 buomexnonocuu. Knonuposanue sicugommuix (npobremvl KIOHUPOBAHUsL YENI08EKA).

Jemoncmpayuu

MonorubpuaHoe u qturuOpuHOE cKpemuBanue. [lepekpect

xpomocoM. CreTuIeHHOe HacieoBanue. MyTtanuu.

IleHnTpBl MHOrOOOPA3HsI U MPOUCXOXKAECHUS KYIbTYPHBIX PACTEHUH U JOMAIIHUX KUBOTHBIX.

I'ubpuau3anus.



HckyccTBeHHBIN 0TOOP.

HacnencTennbie 00I€3HN YETTOBEKA.

Bnusiaue ankoronnsma, HApKOMaHUH, KYpPEHUS Ha HACIIeICTBEHHOCTb.

Ilpakmuueckue 3anamus

CocraBieHHE TPOCTEHIINX CXEeM MOHOTHOPUIHOTO U AUTHOPHUIHOTO CKpeIIBaHus. Pemenue
TCHETUYECKUX 3a/1a4.

4. TPOUCXOKJIEHUE U PASBUTHUE KU3HHU HA 3EMJIE. DBOJIIOHNNOHHOE YYEHUE

IIponcxoxknenne U HaYaJIbHbIC ITANbl Pa3BUTHA *KU3HM HA 3emule. [ UIIOTE3bI IPOUCXOXKICHUS
KU3HU. M3yuenne OCHOBHBIX 3aKOHOMEPHOCTEW BOZHUKHOBEHMSI, Pa3BUTUA U CYLIECTBOBAHMS JKU3HH Ha
3emiie. YCIOKHEHHE XHBBIX OPTaHU3MOB B IpoOIlecce SBOJIOLMU. MHOrooOpasue >KMBOTO MHpa Ha
3emile ¥ COBPEMEHHAsI €r0 OpraHu3alusl.

Hcropusi pasBuTHs 3BOJIONHOHHBIX uaeil. 3HaueHue pador K.JIunnesd, JK.b.Jlamapka B pasButuun
HBOJIIOLMOHHBIX Uiel B Omosoruu. DBostonuonHoe ydenue Y.Jlapuna. EctectBenHblit oTOOp. Ponb
3BOJIFOLIMOHHOTO YY€HHUS B (POPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

Muxkpo3Boawouuss u Makpodsoawonus. Konuenuus Bupma, ero kpurepuu. llomymanms —
CTPYKTypHasi €IMHMIIA BHMJA U HBOJMIOUMU. JIBMOKymMe cuibl 3BosolMHM. CHHTETHYECKass TEOpHs
sBoolK. Mukpossomonust. CoBpeMeHHble npeacTaBieHus o BunoodpaszoBanuu (C.C.UeTBepukos,
N.N.lImaneraysen). Makpoasosonusi. JlokazareabCcTBa SBOIIOLUH.

Coxpanenue duonocuuecko2o MH02000paszus Kak 0CHO8A YCMOUYUBOCMU OUochepvl U NPoepeccusHO2o
ee paszsumus. [lpuunHbl BeIMHpaHUs BUI0B. OCHOBHBIE HAIpaBJIEHMs 3BOJIOLMOHHOIO Iporpecca.
buonoruueckuii mporpecc 1 GMOIOrHYECKH perpecc.

Jemoncmpayuu

Kpurepuu Buna.

CrpykTypa Nomyssiuu.

AnanTuBHble 0COOEHHOCTH OPraHU3MOB, UX OTHOCHTEJbHBIIN XapakTep.

DBOJIOIMOHHOE JIPEBO PACTUTEIHLHOTO MUPA.

OBOIOIIMOHHOE JIPEBO KUBOTHOI'O MUPA.

[IpeacraBurenu peIKuX U NCYE3AOIMMX BUJIOB PACTEHUH U )KUBOTHBIX.

Tpumepnvie memot peghepamos (00K1A0086), UHOUBUOYWTLHBIX HPOCKNIOG

* Kierounas Teopusi cTpoeHHs! OpraHu3MoB. VcTopust 1 COBpeMEHHOE COCTOSIHUE.

* HacnexncrBenHast nHpopManus 1 nepeaya ee U3 MOKOJCHUs B IOKOJIEHHE.

* Jlpamatuyeckue CTpaHUIbl B UCTOPUU PAa3BUTHSI T€HETUKHU.

* VYcnexu COBpEMEHHOM T€HETUKN B MEAMIIMHE U 3[JpaBOOXPaHEHUH.

* Hcropus pa3BuTHs 3BOIOIUMOHHBIX uaen 1o Y./lapeuHa.

* «Cucrema npuposl» K.JIunHes u ee 3HaueHue 1t pa3BUTHs OMOJIOTHH.

» CoBpeMeHHbIE IPEJICTaBICHUS 0 MEXaHU3MAaX M 3aKOHOMEPHOCTSIX 3BOJIOIIH.

» CoBpeMeHHbIE IPEJICTaBICHUS O 3apPOXKACHNN XKU3HU. PaccMOTpeHne U OLleHKa pa3IMYHbIX
TUIOTE3 MPOUCXOKACHUS

» CoBpeMeHHBI! JTan pa3BUTHA YelloBedecTBa. Yenoseueckue pacbl. OacHOCTh pacu3Ma.

* Bo3nelicTBre yenoBeka Ha MPUPOY Ha pa3IMYHBIX 3Talax pa3BUTHUS YEJIOBEUECKOro o0IIecTBa.

* BinsHue okpyXarolen cpelipl U €€ 3arpsA3HEHUs Ha Pa3BUTHE OPTaHU3MOB.

* BiusHue KypeHus, ynoTpeOieHns ajJKoroyis U HApKOTUKOB POJUTENIIMUA Ha SMOPHOHATIBHOE
pa3BuTHE peOeHKa.

* Buramunsbl, pepMeHThI, TOPMOHBI U UX POJIb B opranusme. Hapymienus npu ux HeJjocTaTke u
M30BITKE.

* [IpuuuHBI ¥ TPAHUIIBI YCTONYHBOCTH OMOC(hEPHI K BO3JCHCTBUIO ACSITEIHHOCTH JIIOJICH.

* buroneHo3s! (3KOCUCTEMBI) Pa3HOTO YPOBHS U UX COMOIYMHEHHOCTH B III00ANTBHON 9KOCHCTEME —
ouocdepe.

* BunoBoe 1 3xoJ0rHUecKoe pa3HooOpa3re OMOIIEHO3a KaK OCHOBA €r0 YCTOHYUBOCTH.

* [loBbllieHHe MPOIYKTUBHOCTH (POTOCHHTE3a B MICKYCCTBEHHBIX IKOJIOTMUECKUX CUCTEMAX.
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* Pa3nnyHble 5K0JI0rMYECKHEe MUPaMUJIbl U COOTHOLIEHHS OPraHU3MOB Ha KaXKJIOW UX CTYIIECHH.

 IlyTtu noBbIIeHUs] OMOTOTHYECKON MPOAYKTUBHOCTH B HCKYCCTBEHHBIX S9KOCHCTEMAX.

* Posb npaBUTENBbCTBEHHBIX U OOIECTBEHHBIX KOJIOIMYECKHX OPraHU3alMii B COBPEMEHHBIX
Pa3BUTHIX CTPAHAX.

* PannonanbHOE HCIIOIB30BaHUE U OXPaHa HEBO30OHOBIISIEMBIX IIPUPOIHBIX PECYPCOB (Ha
KOHKPETHBIX IIPUMEpPAX).

* OmnacHoCTh 00aJbHBIX HApYyLIEHUH B Ouocdepe. O30HOBbIE «IbIPbI», KUCIOTHBIE 10KIH, CMOTH
U UX [IPENOTBPALLECHUE.

* DKOJIOTHYECKUE KPU3UCHI U 3KoJoruueckue karactpodsl. [Ipenorspaiienue nx BO3HUKHOBEHHUS.

TEMATUYECKOE INTAHUPOBAHUE

[Ipu peanuzauuu coxepkanus od1eoOpa3zoBaTebHON yueOHOM auCHUIUIMHBI buosorus B mpenenax
ocoenusi OIIOIT CIIO na 6a3e OCHOBHOrO OOIIEro OOpa30BaHUSA C TMOTYYEHUEM CPEAHEro OOILero
obpazoBanus ([IITKPC) makcumanbHas yaeOHas Harpy3Ka 00ydJaronuxcsi COCTaBIISCT:
» st podeccun 13.01.10 DaeKTpOMOHTEP 1O PEMOHTY U OOCITY>KHBAHHUIO AJIEKTPOOOOPYTOBAHUS
(mo orpacmsiMm) — 54 waca, W3 HuUX ayauTopHas (oOsi3aTenbHas) ydeOHas Harpyska
oOyuaronuxcsi— 36 4yacoB, BHEayIUTOPHAs CaMOCTOSITENIbHAS paboTa cTy1eHTOB — 18 4acos.

O0beM yueOHOM IMCUMILIMHBI M BUbI Y4eOHOI padoThI

Bup yuyeoHoii padoTbl Konuuecmeo
uacos
MakcumanbHas yyeOHasi Harpy3ka (Bcero) o4
CamocrosiTesbHast padoTa CTYICHTOB (BcCero) 18
O0s13aTe1bHAs ayIMTOPHAsA y4eOHAas Harpy3Ka (Bcero) 36

B TOM YHUCJIC:

71a0opaTopHbIe pPabOTHI

MMPAKTUYCCKUC 3aHATUSA

Hrorosasi arrectanus B popme quddepeHnpoBaHHOro 3a4era
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TemaTn4yeckuii U1aH U cofepkaHue y4eOHOH JucuIIuHbI Brnonorus

HanMeHoBanmne
pa3iesioB U TeM

Conep:xanue y4e0HOTo MaTepuaJjia, 1a00paTopHble M NPaKTHYeCKHe padoThl, CAMOCTOsITeIbHAasI padoTa
odyyawuuxcs

O0BeMm
4acoB

YpoBenb
OCBOEHH

1

2

4

Paznea 1. YHEHHUE

O KUIETKE.

16

Tema 1.1 Kuaerka
eIMHUIA CTPOECHUS
JKHBBIX
OpPraHu3MOoB.

Conep:xxanue y4e0HOro MaTepuasia

12

1.

YPpoBHU OpraHu3aniu ;KUBbIX OPraHU3MOB.

MeTtonpl o3HaHUS KUBOUM mpuposl. O6mue 3akoHOMepHOCTH Ouosoruu. [Ipenmer m3yuyeHus 06001ar0IIEro
Kypca buoinorus, uenu u 3agaun kypca. M3yuyeHue OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHMSI, Pa3BUTHS U
CYIIECTBOBAHUS JKU3HM Ha 3emJie W COBpPEMEHHOH ee opraHuzanuu. Pons Ouonormu B (QopMupoBaHHU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U B MIPAKTUYECKOU IEATENHHOCTH JIFOJEH.

OcCHOBHBIE KPUTEPHH KUBBIX CHCTEM.

Knerounasi Teopusi cTpoeHHsl :KHBBIX opranm3mMoB. KieTka — JyeMeHTapHas KHBash CHCTEMa U OCHOBHAs
CTPYKTYpHO-(DYHKIIMOHATIbHAS €IMHUIIA BCEX KHUBBIX OpraHu3MoB. Kpatkast uctopust uzyueHus kietku. Kinetku u
UX pa3HooOpas3re B MHOTOKJIETOYHOM opranusMe. JnddepeHnmponka KIeTok.

Heopranuveckne M opraHmvecKne BellecTBa KJETKH. XHUMHUYEcKash OpraHu3alus KIeTKH. Makpo- u
MUKPO3JIEMEHTHI KIeTKH. MuHepanbHbIe BelmecTBa, comu. OcoO0eHHOCTH CTPOeHUS, PYHKIIMU OEIKOB, JTUHIOB,
yraneBojioB.Ocobennoctu ctpoenuns JIHK u PHK, ux ponb B kietke.

OcHoOBHbIE 4YacTH KJETKH, MX cTpoeHHe, ¢yHkuum. llutommazmMa u kierounas MmemOpana. CrtpoeHue
IUTOIIa3MBI U 000JI0OUKH KJIeTOK. OCOOEHHOCTH CTPOEHHS 000JIOUKH PACTHTENBHBIX U )KUBOTHBIX KJIETOK.

SAnpo, ero crpoenue, pyHkuuu.AnepHas o0o104Ka, SASPHBIN COK, SAPBIIIKO, XpoMaTuH. [IpokapuoTHyeckue u
9yKapUOTHYECKUE KIETKH, OCOOEHHOCTH MX CTPOCHHSI.

OpraHOI/I)ILI MeM6paHHOF0 H HeMeMﬁpaHHOFO CTpoOCHUHI. BHI[OHJIaSMaTI/I‘ICCKaH CC€Tb, MHUTOXOHAPHUH,
IIaCTUABI U T.AO. HI/I3OCOMI>I, KJICTOYHBIC BKIIFOYCHUS U T.J, UX CTPOCHUC, q)YHKHI/II/I

Oco0eHHOCTH CTPOECHHS MPOKAPHMOTHYECKUX KJIeTOK. [IpokapuoTel. bakrepun.
Bupycol — HekJIeTOUHbIe (POPMBI KU3HU. OCOOEHHOCTH CTPOCHUS BUPYCOB. BUpychl Kak HekieToyHas Gpopma
KU3HH U UX 3HaueHue. bopr0a ¢ BupycHsimu 3a6oneBanusmu (CITUI u np.)

2,3

Tema 1.2 Jleaenne.
Pa3mHuo:xxenue.
NnauBugyaabHoe
pa3Burue.

Conep:xanue yueOHOro MaTepuaja

1.

Pa3zmuoxkenne. Tunesl Oecnosioro pasmuoxenusi. IlosioBoe pasmuoxkeHume. OpraHusM — €IMHOE LEJOE.
MHuoroo0pa3ue opraHu3MoB. Pa3MHOXeHHME — BaKHEWIIee CBONCTBO KHBBIX OpraHu3moB. [loukoBanue.
O®parmenrauusa. CnopooOpa3oBanue. Mwuro3. Jlenenue Ha JABe 4YacTH. BeretatnBHOe pa3MHOMKEHUE.
Oco0eHHOCTH CTPOEHHS MOJIOBBIX KJIeTOK. OOpa3oBaHMe MOJOBBIX KIETOK U OIJIOJOTBOPEHHUE.
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2. | MuauBuMayaibHOEe pa3BUTHE OPraHu3Ma. JDMOpPHOHAIBHBINH mepuoa. OCHOBHBIE CTaaWU 3MOPHMOHAIBHOTO
pa3Butus. O6pa3oBaHue ONACTYIbI, TacTPYJSILMs, NepBUYHBIA opraHoreHe3. IlocTIMOpHOHANBLHBIN NEPHO.
[Ipsimoe mocTAaMOpHOHANIbHOE pa3BUTHE M HempsiMoe (pa3Butue ¢ metamopdoszom). [Ipuumubl HapyiieHuil B
pa3BUTUU OpraHu3MoB. MHIuBHIyanbHOE pa3BUTHE ueloBeKka. PempomyktuBHoe 310poBbe. llociencTBus
BIIMSTHHSI @JTKOTOJIsI, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB, 3arPA3HEHUS CPEJIbl HAa Pa3BUTHE YEIIOBEKA.

CamocTosiTe/ibHAs1 pad0Ta NP U3y4YeHUH paszaena 1

* & & o o

buo-, Mmakpo-, MUKPO3JIEMEHTHI U UX POJIb B )KU3HU PACTCHUS.

Buramunbl, (hepMEHTHI ¥ TOPMOHBI U UX POJIb B Opranu3Me. HapyieHus npu ux HeI0CTaTKe | N30BITKE.
[TpokapuoTndecKkue OpraHu3Mbl U UX POJIb B OMOIICHO32aX.

Meito3.®a3sl Meii03a, MPOAOIAKUTETLHOCTD, 3HAUEHHE Mei103a. OCHOBHBIE OTIUYHS ME03a OT MUTO3A.
BbuocunTes Oenka.

TeMaTHKa npe3eHTANMM:

¢  MUuUTOXOHAPUM KaK SHEPreTUUecKue CTaHIMU Ki1eTok. CTaaun 3HepreTUYeckoro 0OMeHa B pa3IMYHbIX YaCTSIX MUTOXOHIPUH.
¢ Ctpoenue u GyHKIUU pUOOCOM H UX POJIb B OMOCHHTE3e Oelka. 10
¢ Slapo Kak LEHTp yNpaBiIeHUs KU3HEACITEIbHOCTBIO KIIETKH, COXPAHEHUS U IIepelay HAaCJIeICTBEHHBIX IPU3HAKOB B IIOKOJIECHUSIX.
¢ KuerouHas Teopusi CTpoeHHs opraHu3MoB. MlcTopusi 1 COBpEMEHHOE COCTOSIHUE.
¢ becnonoe pa3sMHOXXEHHUE, €0 MHOT000Opa3ue U MpakTHUECKOE UCTI0JIb30BaHHE.
¢ TlonoBoe pa3MHOKEHHE U €r0 OMOJIOTHUECKOE 3HAUCHHE.
¢ UepenoBaHue MoJIOBOIO U OECHONOr0 PasMHOXKEHHsI B JKU3HEHHBIX LUKJIAX XBOLIEH, MalOpOTHHUKOB, NMpocTedmux. buomoruueckoe
3HAYEHUE YePEOBAHMs IOKOJICHUN.
¢ [IlapTeHoreHes U THHOTEHE3 Y ITO3BOHOUYHBIX KUBOTHBIX U UX OMOJIOTHUYECKOE 3HAUCHHE.
¢ BhusHue okpyxaromiei cpesibl U ee 3arpsi3HeHUs] Ha pa3BUTUE OPraHU3MOB.
¢ BumsiHue KypeHusi, ynotpe6aeHus aJIKOToJisi 1 HAPKOTHKOB POAUTENSIMU Ha SMOPHOHATIBHOE pa3BUTHE PeOCHKA.
Paznean 2. Conep:xanue yueOHOro MaTepuaja 12
'EHETHKA 1. | I'eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACJIEJCTBEHHOCTH M M3MEHYUBOCTH OpPraHu3moB. [".Mennens — 2
1 CEJEKIIHAL OCHOBOIIOJIO)KHUK TeHETHKHU. ['eHeTHueckass TEpMUHOJIOTHS U CUMBOJIMKA. VMCTOpUsl pa3BUTHUSI TE€HETHKU Kak
Haykd. MoHoruopuaHoe ckpemusanmne.3akonbl I'. Menneas. JloMrHaHTHBIE U peliecCUBHbIE TeHbL. ['OMO — 1
reTepO3UTOTHOE COCTOSIHUS FEHOB.
2. | Pemmenue 3a1a4 HAa MOHOTHOPHU/IHOE CKPEIIMBAHME. 2
3. | Aurnopuanoe ckpemuBanue. Pemerka [lennera. L{uTonmormveckre OCHOBBI IUTHOPHIHOTO CKpPEHIMBAHHSA. 9
Pemenne 3a1a4 Ha AMruOpuaHoOe CKpelIMBAHKe.
4. | TpurnopuaHoe ckpemuBanue. Pemenne 3a1a4 Ha TPUTHOPUIHOE CKPELBAHNE. 2
5. | Ieneruka mosa. IloHsATHE O HEMOJIOBBIX M TMOJOBBIX XpomMocoMax — X U Y- XpOMOCOMBI, OCOOEHHOCTH HX 9

CTpOCHI/ISI.PeIIIeHl/Ie 3aJgav Ha CUCIIJICHHOC C ITOJIOM HacJie10BaHue.
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Cenexnus Kak Hayka, 3a/1a4M M MeTOAbI cejieKIuH. ['eHeTnka — TeopeTnueckas ocHoBa cenekuuu. [lopona.
Coprt. LleHTpbI NpoNCX0kKIeHUsI KYJIbTYPHBIX pacTtenuii. Yuenue H.J. BaBuiioBa o nentpax MHoroo0Opasus u
MIPOUCXOKACHUSI KyJIbTYPHBIX PaCTEHUU.

Paznes 3. IPOUCXOXKIAEHUE U PASBUTHUE KU3HU HA 3EMJIE. 3BOJIIOIMMOHHOE YYEHHUE

Tema 3.1. Conep:xaHue yueOHOro MaTepuajia

MMPOUCXOXK]I 1.

EHUE 1N
PA3BBUTHUE

IBoawnnoHHoe ydenue Y. JlapBunHa. Poib 5BONIONMOHHOTO y4YeHUS B (OPMHPOBAHHH COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTUHBI MUpa. UcTopusi pa3BUTHS IBOJTIOLMOHHBIX Hell. 3HaueHue padot K.
Jlunanes, XK.b. Jlamapka B pa3BUTHH 3BOJIOIMOHHBIX UICH B OMOJIOTHH.

KU3HU HA 5
3EMUIE.
3BOJIOINO

Bupn, ero xpurepun. [lonynsamus — cTpyKTypHas €AMHHLA BUAA U SBOJNIOLMU. J[BHXKYIIUE CHIIBI 3BOJIOLUU.
Cunretnueckas teopust 3Boiouuu. EctecTBeHHbId 0TOOpP. EcTecTBeHHBI OTOOp — TJIaBHBIA JBHKYLIUI
¢dakrop sBomounu. HacnencrBennas uaMeH4nBOCTh. boprba 3a cyiiecTBoBaHue, €€ BUADI.

HHOE

YYEHHUE 3

Hcropuss pa3Butus xu3Hu Ha 3emue. PaGotsl Jl.Ilacrepa. I'mmoresbl mpoucxoxaeHust xusHu. Kparkas
HCTOPUSI pa3BUTHS OPraHMYECKOT0 MHUpa. Y CJI0KHEHHE XKUBBIX OPraHU3MOB Ha 3eMJie B IPOLIECCE IBOIIOLHH.

CamocTosiTe/IbHASL pa00Ta NPU U3y4YeHUH pa3aeion 2,3

L 2R B B JER 2R JEE JEE JEE JER JER 2R 2

OMOpHOIOrHYecKHe J0Ka3aTeIbCTBA SBOJIOIMOHHOIO POJICTBA KUBOTHBIX.
Buonorunueckoe 3HaueHne Meramopdo3a B mocTaMOPHOHATILHOM Pa3BUTHH KUBOTHBIX.
«Cucrema npupos» K.JIuHHes 1 ee 3HaueHUe JUIs pa3BUTHSL OMOJIOTHH.
OomonuonHsie uaeu JK.b.Jlamapka u ux 3HaYeHHE AJ1s1 pa3BUTHSI OMOJIOTHH.
[IpeanocbuIKM BOZBHUKHOBEHUS 3BOJIIOIIMOHHON Teopuun Y. lapBuHa.
CoBpeMeHHbIE NPEACTABICHHS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSX 3BOJIIOLUU.
CoBpeMeHHbIe NPEACTABICHHS O 3aPOXKICHUU KU3HU.

PaznuuHble runoressl IPOUCXOKICHMS.

[IpuHUMIIBI ¥ 3aKOHOMEPHOCTHU Pa3BUTHS )KU3HU Ha 3emiIe.

PanHue Tansl pa3BUTHUS )KU3HU Ha 3eMIIE.

[IprunHBl 1 BO3MOKHAsE UCTOPHSI BBIXOJA HA CYIITy PACTEHUH U YKUBOTHBIX.
OBOIIOLMS YEI0BEKA.

HTorosslii AudpepeHupoOBaAHHDbIN 3a4eT

Hroro:

36

Bcero:

54
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTUCTYJIEHTOB

YYEHME O KJVIETKE
XuMuueckasi OpraHu3anus YMeHue NpoBOJUTh CPaBHEHHE XMMUYECKOH OpraHu3alu
KJIETKH KUBBIX U HEKUBBIX 00beKTOB. [lomydenue npeacraBieHus o

POJIn OpraHu4Y€CKUX U HEOPTraHNMYCCKUX BECIICCTB B KJIETKE

Crtpoenne n pyHkuuu kjierku |M3ydeHue cTpoeHUs KIETOK yKapHOT, CTPOCHUS U MHO-
roo0Opasusi KJIIETOK pacTeHHH 1 )KUBOTHBIX C MTOMOIIBIO
MUKpOIIpEnapaToB.

HabtoieHue K1eTok pacTeHUH U )KMUBOTHBIX 0] MUKPOCKOIIOM
Ha TOTOBBIX MUKpOIpenaparax, ux onucanue. [Ipurorosnenue u
ONKMCAHUE MUKPOIIPENApaTOB KIETOK PACTEHUH.

CpaBHeHHUE CTPOCHHUSI KJIIETOK PACTEHUI U )KUBOTHBIX 110 TOTOBBIM
MUKpoIpenaparam

KM3HeHHBIH HUKJ KIeTKH O3HakoMJIEHUE C KJIETOYHOUN T€OpUel CTPOCHUSI OPraHU3MOB.
YMeHHe caMOCTOATENbHO UCKATh JOKA3aTeIbCTBA TOrO, 4YTO
KJIETKA — 3JIEMEHTapHas )KUBasi CUCTEMA U OCHOBHAs
CTPYKTYPHO-(PYHKIIMOHATbHAS €MHUIA BCEX KHUBBIX OPTaHU3MOB

OPI'AHU3M. PASMHOXEHUE U UHAUBUAYAJBHOE PA3SBUTHUE OPI'AHU3MOB

Pa3zmHuo:xeHnue OpraHmu3mMoB OBJ'IaI[eHI/Ie 3HaHUAMHA O Pa3MHOKXCHHU KaK O BaKHEHIIIEM
CBOMCTBE JKHBBIX OpTraHru3MOB.

VYMeHue caMoCTOATEIbHO HAaX0UTh OTJIMUMS MUTO3a OT Meﬁ03a,
onpeacisid 3BOJIIOIUOHHYIO POJIb 39TUX BUAOB ACIICHUS KIICTKA

NupuBuayanbHoe O3HaKOMJIEHHE C OCHOBHBIMM CTAaJUsIMU OHTOT€HE3a Ha IIPUMEpE
pa3BUTHE OPraHu3sMa pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX. ¥ MEHUE XapaKTEpPHU30BaTh
CTaJIu¥ MOCTIMOPUOHAIBHOTO Pa3BUTHSI HA IIPUMEPE YeJIOBEKa.
O3HakoMJIEHHE C TPUYMHAMU HapyIIEHUN B Pa3BUTHHI
opranu3MoB. Pa3Butue ymeHus npaBUIbLHO (POPMHUPOBATH
JI0Ka3aTeIbHyI0 0a3y dBOIIOLMOHHOTO Pa3BUTHS JKUBOTHOTO MUPA

I/IHIII/IBI/I)Iya.leHOG BrisBIeHHE U ONTHMCaHNE IMPHU3HAKOB CXOJACTBA 3apoz[blmeﬁ
Pa3BHTHE Y€/I0BCKA YCJIOBCKA U APYIrUX MO3BOHOYHBIX KaK JOKA3aTCJIbCTBA UX
9BOJJIIOIUOHHOT'O POACTBA.

HonyquI/Ie MpEACTABICHUA O MOCICACTBUAX BIIMAHUA aJIKOT'OJIA,
HUKOTHUHA, HAPKOTUYICCKUX BCIICCTB, 3aIrpA3HCHUA CPCAbl Ha

OCHOBBI 'EHETUKH U CEJEKIINU

3akoHOMepHOCTH 3MeHYNBOCTH |O3HAKOMIIEHHE C HACIEACTBEHHON U HEHACIIEICTBEHHOM
M3MEHUYUBOCTHIO U €€ OMOJIOrMYeCKON POJIbIO B BOJIIOLUU
’KUBOI'O0 MHpA.

ITony4yeHnue npencTaBiIeHHs O CBSI3U TEHETUKHA U MEULIMHBI.
O3HakoOMJIEHHE C HACIEICTBEHHBIMU OOJIE3HSIMU YeI0BEKa, NX
pUYMHAMU U TPOoPUIIaKTUKON. V3yueHue BIusHus
aJIKOTr0JIM3Ma, HAPKOMAHUH, KypEHUs Ha HACJIEACTBEHHOCTh Ha
BHUJIeOMaTeprasie. AHaIU3 PEHOTHUIMHYECKON NM3MEHIYUBOCTH.
BerlsiBlIeHHE MyTareHOB B OKPYJKaIOLLEH Cpele U KOCBEHHAs




OCHOBBI CeJIeKIINA
pacTreHuii, )KHBOTHBIX U
MHKPOOPraHU3MoOB

[Tonydyenue npeacTaBieHUs: O TECHETUKE KaK O TEOPETHYECKOM
OCHOBE CCIICKIIMH.

Pa3BuTre MeTanpeaMeTHBIX YMEHUH B IIPOIIECCE HAXO0XKACHUS Ha
KapTe HEHTPOB MHOT000pa3ust U MPOUCXOKICHUS KYIbTYPHBIX
pacTeHUH U JOMAIIHUX KUBOTHBIX, OTKPBITHIX H.M.BaBunoBsim.
W3ydeHne MeTo10B THOPHUIN3AIUY U HCKYCCTBEHHOTO 0TOOpA.
YMeHue pazoupaThCsi B STHYECKUX aCIEKTax HEKOTOPBIX
JOCTHIKEHUH B OMOTEXHOJOTUU: KJIOHUPOBAHUN KUBOTHBIX U
npo0seMax KJIOHHPOBaHUS yenoBeka. O3HAKOMIICHHE C
OCHOBHBIMH JIOCTHKEHUSIMUA COBPEMEHHOM CEJICKIIUU KYIbTYPHBIX
pAacTEHMH, JOMAIIHUX YKUBOTHBIX 1 MUKPOOPTraHU3MOB

IMPOUCXOKJAEHUE U PAZBUTHUE )KU3HU HA 3EMJIE. 9BOJIIOINMOHHOE YYEHUE

IIpoucxoxaenne U HAYAJIbHbIE
JTanbl Pa3BUTHSA KU3HHU HA
3emuie

AHaJIN3 1 OLEHKA Pa3IMYHBIX TUIIOTE3 IPOUCXOKICHUS HKU3HHU.
[Tony4yenue npeacTaBieHus: 00 YCIOKHEHUH KHUBBIX OPTaHU3MOB
Ha 3emJie B IPOLIECCE IBOJIOLUH. Y MEHHE SKCIIEPUMEHTAIbHBIM
IIyTE€M BBISBJISATH aJalTUBHBIE OCOOEHHOCTU OPTaHNU3MOB, UX
OTHOCUTEJIbHBIN XapakTep. O3HaKOMIIEHHE ¢ HEKOTOPBIMU
IIPEJICTAaBUTENISIMU PEIKUX U UCUE3AIOIINX BUA0B PACTEHUHN U
*KUBOTHBIX. [IpoBeienue onucanus ocodeil 0HOro BUja 1o
MOP(OJIOTHIECKOMY KPUTEPHUIO TIPU BBHITOTHEHUH JIAOOPATOPHOU
paboThl. BeIsiBIIEeHHE YepT NPUCTIOCOOIEHHOCTH OPraHU3MOB K
pa3HbIM cpeiaM o0uTaHus (BOJHOM, HA3€MHO-BO3/1YIIHOM,
OYBEHHOM )

HUcrtopus pazsurus
3BOJIIOIMOHHBIX
uaen

W3y4eHne Haciieus 4eI0BEUECTBA Ha IPUMEPE 3HAKOMCTBA €
HCTOpUEN pa3BUTHS IBOMOUMOHHBIX uaen K.JIunues,
K.b.JTamapka Y.[lapsuna. OrieHMBaHUE POJIU BOJIIOLUOHHOIO
yueHus B ((OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAY4YHOMN
KapTUHBI Mupa. Pa3BuTHe CIOCOOHOCTH SICHO U TOYHO M3J1araTh
CBOM MBICJIH, JIOTHUYECKH 00OCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHUKOB,
IIPU3HABAas IIPABO IPYroro 4ejJ0BEeKa HA HTHOE MHEHHE
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YYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE
MMPOI'PAMMBI YYEBHOH IV CIATLIMHBI BUOJIOT A

OcBoeHnue mporpaMMbl  y4yeOHOW  JUCHMIUIMHBI ~ bHojorus  mpeamojaraetr Haldyue B
npodeccuoHaIbHON 00pa30BaTeIbHOW OpraHU3aliM, peaau3yollel 00pa3oBaTeNbHYIO MPOrpaMMy
cpennero obmero oOpaszoBanms B mpenenax ocBoeHust OITOII CIIO nHa 6a3e OCHOBHOTO 0O0IIEro
o0pa3oBaHus, y4eOHOro KaOMHeTa, B KOTOPOM MMEETCSl BO3MOXKHOCTh 00€CIeYUTh CBOOOHBIN OCTYII
B ceTb MIHTEpHET BO BpeMsl y4eOHOT0 3aHATHS U B IIEPHOJ BHEYUEOHOM NeSTETbHOCTH 00YyJatOMIUXCSl.

[Tomemnienne xabuHeTa ymoBieTBOpseT TpeOoBaHUAM CaHMTApPHO-3MUIEMHUOJIOTHUECKUX MPABUI H
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) um ocHameHO THUIOBBIM OOOPYAOBAaHHEM, YKAa3aHHBIM B
HACTOSIIMX TPeOOBAHUAX, B TOM YHCIIE CHEHHUATM3MPOBAHHON yueOHON MeOenpl0 M CpelcTBaMH
00y4yeHHUsl, JOCTATOUHBIMU IS BHIIIOJIHEHUS TPEOOBAaHUN K YPOBHIO OJTOTOBKHM O0YUYaIOIIHUXCSL.

B kabunere wumeercs MyJIbTHUMEIUIHOE O000pyHOBaHHE, IOCPEICTBOM KOTOPOIO YYAaCTHUKHU
0o0pa3oBaTeNpHOIO Ipollecca MOTYT IPOCMaTpuBaTh BH3YyalbHYI0 MH(OpManuo 1o Ouosoru,
CO3/1aBaTh MIPE3CHTALIMH, BUIEOMATEPHAIIbl, UHbIE JOKYMEHTHI.

B cocTaB y4eOHO-METOAMUYECKOTO U MAaTEPUAIbHO-TEXHUYECKOT0 00€CIIeUeH s IPOrpaMMbl yueOHOH
JUCHMILIMHBI buonorus BXoasr:

* MHOTO(YHKIIMOHATLHBIA KOMIUIEKC IPETO/IaBaTEs,

* HaISAIHBIC TOCOOUS (KOMIUICKTHI YIeOHBIX TaOJHI], MJIAKATOB, MOPTPETOB BBIIAFOIIUXCS YUCHBIX,
JTMHAMUYECKHUE TOCOOMS, HJUTFOCTPUPYIONIME OWOJIOTHYECKUE IPOLECChl, MOJEIN, MYJSDKA |
MHUKpOTpenapaTbl OMOJIOrHYECKUX 0OBEKTOB U JP.);

* uHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

* YKPaHHO-3BYKOBBIC MIOCOOUS;

* KOMIUICKT TEXHHYECKOW JOKYMECHTAIlMM, B TOM 4HCIIE Macropra Ha CpeacTBa OOydYCHUS,
WHCTPYKIIUHU IO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;

* OubnmmoteuHbIit GOH.

B O6ubnuoreunwlii ¢ona BXoAAT yueOHHMKH, YyueOHO-meTroauueckue KoMIuiekTel (YMK),
o0ecrieunBaoIIe OCBOEHUE Y4eOHOW AUCHMILIMHBI brosorus, peKoOMeHJOBaHHbBIE WU JOMYIIEHHbIE
JUIE  WCIONB30BaHMA B TNPO(PECCHOHANBHBIX 00pa30BATENbHBIX OpPraHU3ALUAX, PpEATU3YIOIUX
o0pa3oBaTeNbHYI0 IPOrpaMMy cpeliHero oouiero oopasosanus B npeaenax ocBoeHus OIIOIT CIIO na
6a3e OCHOBHOI'O 00IIero 00pa3oBaHMsL.

bubnuoreunsiii GoHA MOXET OBITH JOMOJHEH SHUMKIONEAUSIMHU, CIPABOYHHKAMHM, CIOBAPIMH,
Hay4YHOM M HAyYHO-TIOMYJISIPHOM JIUTEPATypOM U IPYroi JIUTepaTypoi O pa3HbIM BOIIPOCcaM OHOJIOTHH.

B nmpouecce ocBoeHuss mporpaMMbl y4eOHOW JUCHUIUIMHBI «BUONOTHSA» CTYAEHTHI UMEIOT
BO3MOXXHOCTh JIOCTyHa K DJJEKTPOHHBIM Yy4eOHBIM MaTepuansaM IO OHOJOTUH, HMEIOLIUMCS B
cBOOOHOM j0cTyIe B cucteMe HTepHeT (3J1IeKTPOHHBIM KHUTaM, IPAKTUKyMaM, TECTaM U Jp.).
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[Ipukaz MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHecenuum wusmenenuit B Ilpukas
MunuctepctBa o6pa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O06 yTBepx-
JeHuu (eaeparbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro (MoJIHOro) 00IIero
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npoeCCHOHATBLHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO 00IEro oOpa3oBaHMs C Y4eTOM TpeOOBaHUI
(benepalbHBIX TOCYAIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHJAPTOB M IOJy4aeMOH NPOPECCHU WIIH
CHEIMAILHOCTH CPEIHEro MPOo(eCCHOHATLHOTO 00pa30BaHUSD».

HNHuTepHeT-pecypcsl

www.sbio.info (Bcst 6uomorust. CoBpeMeHHast OHOIOTHs, CTaThH, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (Eauroe okHO q0cTymna K 00pa3oBaTeibHbIM pecypcaM MHTepHeTa 1o OHOJIOTHH).
www.5ballov.ru/test (Tect mist aOUTYPHUEHTOB 110 BCEMY IIKOJILHOMY KYpPCY OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TerekoMMyHUKAIIMOHHBIC BUKTOPHHBI 110 OMOJIOTHH — 3KOJOTHH
Ha cepBepe BopoHe)CKOro yHHUBEpCUTETA).

www.biology.ru (buosioruss B OtkpbiToM Kojuiemxke. CalT COACPKUT 3JICKTPOHHBIA yYEOHUK IO
ouosoruu, On-line tecter).

www.informika.ru (31ekTpoHHBI yueOHUK, OOJIBIION CUCOK MHTEpHET-pecypcoB).

www.nrc.edu.ru (buosorndeckas kapTiHa Mupa. Pa3aen KOMIbIOTEPHOTO Y4eOHHUKA, pa3paboTaHHOTO B
MOCKOBCKOM T'OCYIapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

www.nature.ok.ru (Penkue M mcYe3arolMe >KHBOTHBIE POCCHMHM — MPOEKT DKOJOTHYECKOrO ILEHTpa
MI'Y um. M.B.JIomoHOCOBa).

www.kozlenkoa.narod.ru (s Tex, KTO y4UTCSl cCaM U YYUT JPYTHX; OYHO U JAUCTAHIIMOHHO, OMOJIOTHH,
XMMUH, IPYTUM MPEIMETaM).

www.schoolcity.by (brosorus B Borpocax u oTBeTax).

www.bril2002.narod.ru  (buonorust s IIKOJIBHUKOB. KparTkas, KOMIIAKTHas, HO JOCTaTOYHO
nopoOHas nHpopMarus 1o pazaenam: «O0rmast Ouonorusy, «boranukay, «30010THLY, «UemoBek»).
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