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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o6meoOpa3oBaTebHON yuyeOHOM AucuuIUMHBEL «bruonorusy» mpenHazHadeHa Uis U3y
YeHHsl OMOJIOTHU B MPOo(ecCHOHABHBIX 00pa30BaTEIbHBIX OPraHU3aIMAX, PEATH3YIONUX 00pa3oBa-
TEJILHYIO TPOTpaMMy CpeaHEro oOIiero oOpa3oBaHMs B Mpejaeiaax OCBOCHHS OCHOBHOW mpodeccuo-
HajnpHOM oOpasoBarenbHO mporpammbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 001I€T0 00pa3oBa-
HUS IIPU [TOATOTOBKE KBATU(DPUIIMPOBAHHBIX pAO0UYMX, CIYKALIUX U CHEIMATMCTOB CPEHEr0 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmiero oopa3oBaHus, MPEIbIB-
JIIEMBIX K CTPYKTYpE, COJEPKAHUIO U pe3yibTaTaM OCBOCHMS y4eOHOH nucuurinHbl «buomorusy», B
COOTBETCTBUH ¢ PexoMeHIanusMu o opraHu3aliy NoJydeHUs

cpeaHero oduiero oopa3oBaHus B IpeAeIax OCBOSHHUS 00pa30BaTEIbHBIX MPOTPaMM CPETHETO TPO-
(heccruoHanpHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIEro 0Opa3oBaHus ¢ y4eToM TpeboBaHuil deme-
pabHBIX TOCYAAPCTBEHHBIX 00pPa30BaTEIbHBIX CTAHJAPTOB M MOIy4aeMON MPO(PEeCcCHu WK CHeIHalb-
HOCTH CpeJiHero mpodecCHoHaIbHOro 00pazoBaHus (mucbMo JlemapTamMeHTa rocy1apcTBeHHON MOJu-
THKH B cepe moaroToBku pabounx kaapos u JIMO Munobpuayku Poccun ot 17.03.2015 Ne06-259).

Copep:xanue nmporpamMmmbl «bronorus» HanmpaBIeHO Ha JOCTUKEHHUE CIETYIOMINX IIeNIeH:

- nonydyenue ¢pyHIaMEHTAIbHBIX 3HAHUI 0 6uosnornueckux cucremax (Knerka, Opranusm, [Tomy-
nsuust, Bug, DxocucreMa); ICTOPUH pa3BUTHS COBPEMEHHBIX MPEACTABICHUHN O KUBOM MPUPOJIE,
BBIJIAIOIIUXCSl OTKPBITUAX B OMOJIOTMUECKOM HAYKE;

PO OMOJIOTHYECKOW HAyKH B (POPMUPOBAHIH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MUPa; METOIaX HAyYHOTO O3HAHUS;

- OBJIAZICHWE YMEHHSIMH JIOTUYECKH MBICIHTH, 0OOCHOBBIBATH MECTO M POJb OMOJOTHYECKUX 3HAa-
HUN B MPAKTUYECKOU NESATENbHOCTH JIIOJCH, pa3BUTUN COBPEMEHHBIX TEXHOJOTUM; OMpEeeNiaTh
KUBBIE 00OBEKTHI B IPUPOJIC; IPOBOAUTH HAOTIOACHUS 32 IKOCUCTEMAaMHU C IIEJIbI0 UX OMHCAHUS U
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOIOTEHHBIX M3MEHEHMI; HAXOAUTh U aHAIH3UPOBaTh MH(MOP-
MaITUIO O KUBBIX 00BEKTaX;

- pa3BUTHE TO3HABATEIBFHBIX WHTEPECOB, MHTEIUICKTYAILHBIX U TBOPYECKHX CIIOCOOHOCTEW 00y-
YAOIIUXCS B MPOIECCEe U3YYCHHS OMOIOTUYECKHUX SIBIICHHI; BBITAIOIINXCS TOCTH)KEHUI OMOI0-
THH, BOIICAINIUX B OOIICUEIIOBEYECKYIO KYJIBTYPY; CIOXKHBIX U MPOTUBOPECUUBBIX MyTEH pa3BU-
THS COBPEMECHHBIX HAYYHBIX B3TJISI0B, UICH, TCOPHA, KOHIICTIIHN, TUIIOTE3 (O CYITHOCTH H TIPO-
MCXOXJICHUHU KHU3HU, YEIOBEKa) B X0JI€ padOThI ¢ pa3IMUHBIMA UCTOUHUKAMU WH(OPMAIINK;

- BOCIUTaHUE YOEXKIACHHOCTH B HEOOXOAMMOCTH MO3HAHUS KUBOW MPUPOIBI, HEOOXOIUMOCTH pa-
[IMOHAILHOTO MPUPOJIONOIH30BaHUS, OEPEKHOTO OTHOIICHHS K MPUPOIHBIM pecypcaM U OKpY-
xKaroleil cpene, COOCTBEHHOMY 3/10pOBBIO; YBAKEHHsI K MHEHHUIO ONIOHEHTA MPU OOCYXKJIEHUH
OMOJIOrMYECKHUX IPodIIeM;

- HCIOJb30BaHKE MPUOOPETEHHBIX OMOJOTHICCKUX 3HAHWWA U YMEHHUI B IIOBCEAHEBHOW YKM3HH JIJIS
OIICHKU TTOCJICICTBHI CBOEH NEATETHLHOCTH (M NEATEIBHOCTH APYTHX JIFOJIEH) TI0 OTHOIICHHUIO K
OKpY’Karoliel cpefie, 3A0POBbI0 IPYTUX JIFOJIEH M COOCTBEHHOMY 3/I0POBBIO; 00OCHOBAHHE U CO-
OsroieHrEe Mep MPOQIITAKTUKH 3a00JI€BaHN, OKa3aHUE TIEPBOM MOMOIIHM TPU TpaBMax, COOIIO-
JICHHE TIPaBUII MOBEACHUS B IPUPOJIE.

[IporpamMma y4eOHO#M nTucHUIUIMHBI «bHOTOTHS» SBISETCS OCHOBOM ISl pa3pabOTKu pabouux mpo-
rpaMM, B KOTOpBIX TIpodeccHoHaIbHbIe 00pa3oBaTelbHbIC OpPTaHU3AINH, peau3ylolre o0pa3oBa-
TEJIbHYIO TIPOTrpaMMy cpeiHero oduiero oopazoBanus B npeaenax ocsoerus OITOIT CITIO na Ga3ze oc-
HOBHOTO 0011ero 00pa3oBaHUs, YTOYHSIOT COJEpKaHWE y4eOHOTro MaTepuania, MocCieI0BaTeIbHOCTh
€ro M3y4yeHus, pacrnpeselieHne y4yeOHbIX 4acoB, TEMAaTUKy pedepaToB (AOKIAIO0B), BUABI CAMOCTOS-



TEIBHBIX Pa0OT, YUUTHIBas CHENU(HUKY MpOrpaMM MOJATOTOBKH KBATHU(UIIUPOBAHHBIX pabOYMX, CITy-
JKallux U CICUAIIMCTOB CPCAHCTO 3BCHA, ocBauBacMoOu HpO(I)eCCI/II/I HUIIN CIICLIUAJIBHOCTH.

[TporpaMma MOKET HCIOJB30BAThCS JIPYTUMHU MPO(ECCHOHATBFHBIMU 00pa30BaTEIbHBIMUA OpPTaHu-
3alHSIMH, PEATH3YIOIUMU 00pa30BaTeIbHYIO MPOTPAMMYy CPETHETO 00IIero o0pa3oBaHus B Mpeeiax
ocoenus OITOII CIIO na 6a3e 0ocHOBHOTO 001IeT0 00pa30BaHUs — MPOrPaMMbI OJTOTOBKH KBaJIH-

(bl/IHI/IpOBaHHBIX pa60‘II/IX, ClIyKalux, IIporpaMmbl IIOATOTOBKH CICHHUAIMCTOB CPEAHETO 3BCHA
(IITIKPC, TITICC3).

OBIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILINHBI «BUOJIOT USI»
buonorus — cucrema Hayk, U3yJarouiasi BCE aClEeKThl )KU3HU, HA BCEX YPOBHAX OpPraHU3alllU KUBOTO,
HAuMHas C MOJIEKYJSIPHOTO M 3aKaHuuBas OnochepHbiM. OObEKTaMH M3yUeHHs] OMOJIOTUH SIBISIFOTCS
KHMBBIE OPTaHU3MBI, HX CTPOCHUE U KHU3HEIEATEIbHOCTh, UX MHOT000pasue, IPOUCXOXKACHUE, IBOITIO-
LU ¥ pacIpeielIeHUe KUBBIX OPraHU3MOB Ha 3eMJI€.

OOwiast 6uoJIOTUs M3y4YaeT 3aKOHbl MCTOPUYECKOI'O M MHIUBHUAYaJIbHOI'O Pa3BUTHS OPraHU3MOB,
o0111Ke 3aKOHBI KHU3HU U T€ 0COOEHHOCTH, KOTOPbIE XapaKTepHBI AJIsl BCEX BUJOB JKHUBBIX CYILECTB Ha
IUTaHEeTe, a TAKXKe X B3aUMOJCHCTBUE C OKPYIKAIOLIEH CpeaoH.

buonorus, Takum o0pa3om, SBISIETCS OJHOM M3 OCHOBOIIOJIATAIOLIMX HAayK O JKM3HU, a BIIAJICHUE
OMOJIOTMYECKUMU 3HAHUSMU — OJHUM U3 HEOOXOJMMBIX YCIOBUM COXpaHEHHUs KHU3HU Ha IJIaHETe.

OcHOBY cozep:kaHUs y4eOHON JUCUMILIMHBI «BUONIOrHs) COCTABIAIOT CIEAYIOIINE BEAYIINE UJIEH:
OTJIMYUTEIbHBIE NIPU3HAKU KUBOW IMPHUPOJbI, €€ YpOBHEBas opraHu3auus u sBosonus. B coorser-
CTBUU C HUMHU BbIICIIEHBI COJEpKATEIbHbIEC IMHUU: OMOJIOTUS KaK HayKa; OMOJIOTMYECKUE 3aKOHOMED-
HOCTH; METO/Ibl HAyYHOT'0 MTO3HAHUS; KJIETKA; OpraHu3M; MOIYJIALHNS; BUI; 3KOCUCTEMBI (B TOM YHCIIE
ouocdepa).

Coneprxanue y4yeOHOM AMCLUUIUIMHBI HAPaBJIEHO HA MOATOTOBKY OOYYAIOIIMXCS K PELICHHIO BaX-
HeHIuX 3a/1a4, CTOALIMX Nepes OMOIOTHYecKOM HayKoW, — M0 palMOHAIBHOMY HPUPOOIOIb30Ba-
HUIO, OXPAaHE OKPYXKAIOIIEH Cpelbl U 310POBbs JTIOCH.

B npodeccronanbHbix 00pa3oBaTeNbHBIX OpPraHU3alMgX, PEATU3YIOMIMX 00pa3oBaTeIbHYIO MpO-
rpaMMmy cpeaHero obmero oopasosanus B npezaenax ocBoeHus: OIIOII CIIO na 6a3ze ocHOBHOTO 00-
1ero oOpa3oBaHus, U3y4eHHE y4eOHON AUCHMIUIUHBI «bHoIorus» uMeer cBou 0COOEHHOCTH B 3aBU-
CUMOCTH OT Ipo¢us nmpodeccuoHanbHOro o0Opa3zoBaHus, OazupyeTcsl Ha 3HAHUSIX 00y4aroIuXcs, Mo-
Jy4eHHBIX MPU U3y4EHUU OUOJIOTUH, XUMUH, (PU3UKH, reorpadiu B OCHOBHOH IIIKOJIE.

ITpu ocBoenun npodeccuit CIIO u cnenmansHocTeld CIIO TexHuueckoro mpoduis mpodeccuo-
HaJIbHOTO 00pa3zoBaHMs OuoJorus usydaercs Ha 6azoBom ypoBHe PI'OC cpennero obuiero oopa3zoBa-
Hus, npu ocBoeHnu npogeccuit CITO u cnennanbHoctelt CIIO ectecTBeHHO-Hay4YHOTO MPOoduiIs npo-
(eccruoHanbHOrO0 00pa3oBaHus OMoJOrusl M3ydaercss Oojee yriiybjeHHO, Kak npoduiabHas ydeOHas
JTUCHUIUINHA, YUUTHIBatOIIas crequuKy ocBauBaeMbIX mpodeccuil uim crennaibHocTel. DTO BbIpa-
kKaeTcs B COJECpKaHUU OOY4YEeHMs, KOJIMYECTBE YacoOB, BBIIEISEMBIX HAa H3y4YE€HHE OTAENBHBIX TEeM
y4eOHOM JUCUUIUIMHBI, TTyOUHE WX OCBOCHMS OO0y4aroUIMMHCS, 00beMe U XapaKTepe MPAaKTHUECKUX
3aHSTHUN, JEMOHCTpalLlMi, BUIaX BHEAYJUTOPHONU CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB U T. M.

ITpu ocBoennu cnennanbHocteld CITO rymanuTapHOro npoduis npopeccuoHaIbHOT0 00pa30BaHUs
Ouosiorust u3ydaeTcs B paMkax yueOHOM qucuuiuiiHbl «EcTecTBO3HaHME» 00s3aTeNbHOM MpeaMeTHON
obnactu «EcrectBennble Haykn» PI'OC cpenHero oduiero oopa3oBaHusi.

ITpu orGope conepxanus yuyeOHOW AMCHMIUIMHBI «BHOIOTHA» UCTONB30BaH KYIbTYpOCOOOpa3HbIN
MOJIXO0JI, B COOTBETCTBUU C KOTOPBHIM 00ydYaroIuecs MOJKHBI YCBOUTh 3HAHMSI U YMEHHUS, HEOOX0Iu-
Mble a5 (popmupoBaHUS OOLIEH KyJIbTYpbl, ONpEAENSIONIeil aJeKBaTHOE IOBEJIEHUE YeNOBEKa B
OKpY’Karollen cpee, BOCTpeOOBaHHBIE B KU3HU U B MPAKTUYECKOM 1€ATEIbHOCTH.



Ocoboe BHUMaHHE yJIETIEHO SKOJOTHUYECKOMY OOpa30BaHUIO W BOCHUTAHUIO oOydaromuxcs, (op-
MHUPOBAHUIO Y HUX 3HAHHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHE MUPA, IEHHOCTHBIX OpUEH-
TaIlHii, 9TO CBUAETEIBCTBYET O TYMaHHU3AIUK OUOIOTUIECKOTO 00pa30BaHMS.

Conepxanue yaeOHOH AMCIUILIUHBI IpeaycMaTpuBaeT (GopMupoBaHHe y OoO0ydaromuxcs oOImeHa-
YUHBIX 3HAHUH, YMEHUH M HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB NIEATEIHPHOCTH U KIFOYEBBIX KOMIIE-
TEHIIMA, BKIIIOYAIOIINX YMCHHE CPaBHHUBATh OMOJIOTMYECKHE OOBEKTHI, aHAJIH3UPOBATh, OIICHUBAThH U
0000111aTh TTOJYYCHHBIC CBEICHHSI, YMETh HaXOJUTh U MCIIOJIb30BaTh HH(MOPMAIUIO U3 Pa3IMYHBIX HC-
TOYHHUKOB.

B coxepxaHuu yueOHON NUCHUIUIMHBI KYPCHBOM BBIJICJICH Marepuaj, KOTOPBIH NpU H3y4CHHUU
OMOJIOTUU KOHTPOJIIO HE TOAJICHKHUT.

Nzydenne oO1ieo0pa3oBaTenbHON yaeOHOU AUCHUILTUHBI «BHOIOTHsS» 3aBepliaeTcs MOABEACHUEM
UTOroB B opMme nudPpepeHInpOBaHHOTO 3a4eTa UIH dK3aMeHa B paMKax MPOMEKYTOYHOH aTTecTanun
crynentoB B mporecce ocBoeHus OIIOII CIIO ¢ mosydeHueM cpemHero oOIero oOpa3oBaHUS
(ITTIKPC, IIICC3).

MECTO YYEBHOU JJUCIIUILIMHBI B YYEBHOM ILJTAHE

VYuebnas nucuumianHa «buonorusy apnsercs ydeOHbIM MPEIMETOM IO BBIOOPY M3 00sS3aTesIbHON
npenMeTHoi obnactu «EcrectBennbie Haykn» OI'OC cpennero obmiero o6pa3oBaHus.

B npodeccronanbHeIX 00pa30BaTENbHBIX OPTraHU3AIMAX, PEATH3YIONIMX 00pa30BaTEIbHYIO TPO-
rpammy cpeanero obmiero oopasosanusi B npenenax ocsoeHust OIIOIT CIIO na 6a3ze ocHOBHOTO 00-
mero oOpa3oBaHus, yueOHas qucuuiuinHa «buonorus» m3ydaercss B 001meo0pa3oBaTebLHOM ITUKIIE
yuebHoro rutana OIIOIT CITO na 6a3e ocHOBHOTrO 00IIer0 00pa30BaHUs C MOJIYyYEHHEM CPETHEro 00-
miero oopasosanus (IITIKPC, TITICC3).

B yue6nbix mmanax IITIKPC, ITIICC3 mecto yuebHOM aucuuminHbl «buonorus» — B coctaBe 00-
111e00pa30BaTeNbHbBIX YU4EOHBIX AUCIHILIMH 10 BEIOOPY, GOPMHUPYEMBIX U3 0053aTENIbHBIX MPEAMETHBIX
obmacteit ®I'OC cpennero obmiero oopazoanus, i npodeccuit CIIO unu cnenuansuocteit CI1O
COOTBETCTBYIOIIETO MPOodusis MpodhecCuOHAIBHOTO 00pa30BaHUs.

PE3YJIbTATHI OCBOEHUA YYEFHOM JUCITATLIIAHBI

OcBoenne cofepxanus yueOHoW auctumiuHbl «bruonorusy obecrneynBaeT TOCTUKEHUE CTY/IEHTa-
MU CIIEIYIOIUX Pe3yIbTaTOB:

* TUYHOCTHBIX:

— c(hopMHpPOBAaHHOCTh YYBCTBA TOPJOCTH U YBaXKEHHUS K UCTOPUU U TOCTHIKEHUSM OTEUYECTBEH-
HOW OHOJIOrHYecKON HayKu; NPEeACTaBICHHS O LIEJIOCTHON €CTeCTBEHHOHAYYHOW KapTHHE MU-
pa;

— TIOHMMaHHE B3aUMOCBSI3M M B3aWMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIMSHUS HA OKPY-
KAIOIYIO0 Cpey, IKOHOMHUYECKYIO, TEXHOJIOTHYECKYIO, COLMAIbHYIO U ITHYECKYIO cepsl Jes-
TEJIbHOCTH YEJIOBEKa;

— CIIOCOOHOCTH MCHOJIB30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHMHE MHpa B
o0pa3zoBaTeNbHON U MPO(ECCHOHATEHON IESTETbHOCTH; BO3MOXXHOCTH MH()OPMAITMOHHON cpe-
Il 17151 oO6ecrieueH s MPOIyKTUBHOTO caMO0Opa30BaHus;

— BJIQJICHUE KYJIHTYPOUH MBIIIUICHHSI, CTOCOOHOCTH K 000OIIEHUI0, aHAIN3Y, BOCIPHUITHIO HHDOP-
MalM B 00JIACTH €CTECTBEHHBIX HayK, IIOCTAHOBKE LIEJIM U BHIOOPY MyTeW ee AOCTHXKEHHS B
npogeccuoHanbHOU cdepe;



CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH JIEATEIHLHOCTA COBPEMEHHBIMH NPUHIIAIIAMU TOJIC-
PAHTHOCTH, AUAJIOTa U COTPYJHHYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHIO C KOJUIETaMH, paboTe
B KOJUUICKTHBE;

TOTOBHOCTH HCIOJIh30BaTh OCHOBHBIC METOJbI 3AIIUTHI OT BO3MOXHBIX IOCIICJCTBUI aBapui,
KaTacTpod, CTUXUIHBIX OCICTBHIA;

oOiajanre HaBBIKAMU Oe30macHOil paboTHI BO BpeMs MPOEKTHO-UCCIEA0BATEIBCKONW U IKCIIe-
PUMEHTAITLHOM JIEATEIBHOCTH, IIPU MCIIOIH30BAHUH JTA00PATOPHOTO 000PYIOBaAHUS;
CIIOCOOHOCTH MCIOJIB30BaTh MIPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOHN JIEATEIHBHOCTH
Y TIOBCEHEBHOM XU3HU ISl COOMIOCHUS Mep MPO(UIAKTUKHA OTPABJICHUM, BUPYCHBIX U JIPY-
r'uX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUEK (KypEHUs, aIKOTOJIU3Ma, HAPKOMAaHUH );
MIPaBUJI TOBEJICHUS B IIPUPOJIHOM cpejie;

TOTOBHOCTh K OKa3aHHIO IEPBOM MOMOIIM NIPU TPaBMaX, MPOCTYAHBIX U JPYTUX 3a00JICBaHUSAX,
OTPABJICHHSIX TTHIIEBBIMU ITPOYKTAMH.

* MCTAIIPECAMCTHBIX

OCO3HaHME COLMAILHOW 3HAUYMMOCTH CBOeH mIpodeccuu/crennanbHOCTd, 00IalaHue MOTHBA-
LIUEH K OCYIIECTBIEHUIO IPO(PECCUOHATBHOMN NeATEIbHOCTH;

MOBBILICHHE UHTEIJIEKTYaJIbHOIO YPOBHS B IIPOLIECCE U3YUEHUS] OMOJOTMYECKUX SIBJICHUH; BbI-
JaroIuXcs JOCTUKEHUH OMOJIOTUH, BOIIEIINX B O0IIEYETIOBEYECKYIO KYJIbTYpPY;

CJIOKHBIX M IIPOTHBOPEYMBBIX IyTE€H Pa3BUTUS COBPEMEHHBIX HAYYHBIX B3IVIANOB, MJIEH, TE€O-
pHii, KOHLIETIUH, IMII0TE3 (0 CYLHOCTH U IPOUCXOKICHNUN )KU3HHU, YEI0BEKa) B X0J1e paboThI C
pa3IMYHBIMU UCTOYHUKAMU UH(POpPMaLIUY;

CIIOCOOHOCTh OPraHU30BBIBATH COTPYJHUYECTBO €IMHOMBIIIIEHHUKOB, B TOM YHCJIE C UCIOJIb-
30BaHHEM COBPEMEHHBIX MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM;

CIIOCOOHOCTH MOHUMATh MPUHIUIBI YCTOWYUBOCTU U MPOJTYKTUBHOCTH KMBOW MPHUPOABI, IYTH
€€ U3MEHEHHUSI M0J] BIUSIHUEM aHTPOIOTE€HHBIX (PaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHAIIU3Y
IJI00AJBHBIX 3KOJIOTUYECKUX MPOOJIEM, BOIPOCOB COCTOSHUSI OKPY’Kalolllel Cpelbl U panuo-
HaJIbHOT'O UCIOJIB30BaHUs IIPUPOJHBIX PECYPCOB;

yMeHHE 00OCHOBBIBATH MECTO U POJIb OMOJOTUYECKUX 3HAHUN B MPAKTUUYECKOHN AEATEeIbHOCTU
JOJeH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI; ONPENENSTh KUBbIE OOBEKTHI B MPUPOE; MPO-
BOJMTH HAONIO/IEHUS 34 SKOCUCTEMAaMHM C LEIbI0 UX ONMUCAHUS M BBIABICHUS €CTECTBEHHBIX U
AHTPOIIOICHHBIX U3MEHEHUN;

HaXOJUTh U aHAIU3UPOBATh HHPOPMALUIO O KUBBIX O0BEKTAX;

CHOCOOHOCTh NMPUMEHATh OMOJOTMYECKHE U SKOJIOTHYECKHUE 3HAHMS JJIS aHAJIN3a MPHUKIIAIHbBIX
po0IeM X035ICTBEHHOMN €ATEeIbHOCTH;

CHOCOOHOCTh K CaMOCTOSITETIbHOMY MPOBEJIEHHIO MCCIIEOBaHUM, MOCTAaHOBKE €CTECTBEHHO-
HAyYHOTO SKCHEPUMEHTa, HCHOJIb30BAHUI0O HH()POPMAITMOHHBIX TEXHOJIOTHH s pelieHHs
Hay4YHBIX U MPOPECCHOHATBHBIX 3a/1a4;

CHOCOOHOCTh K OIIEHKE ATMYECKHX aCleKTOB HEKOTOPBIX MCCIeIOBaHUN B 00JacTH OMOTEXHO-
J0ruu (KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOZOTBOPEHHUE).

* IPpECAMCTHBIX!

c(OpPMHPOBAHHOCTD MPEICTABICHUI O PO U MecTe OMOJIOTUH B COBPEMEHHON HAayuyHOU Kap-
THHE MHpA; MMOHMMaHHE pOJU OHOJOrMH B (OPMHUPOBAHUU Kpyro3opa M (PyHKIHMOHAIBHOM
IPaMOTHOCTH JUISI peILIeHHsI TPAKTUYECKHX 3a7ay;



— BJI3JICHHE OCHOBOIIOJIATAIOUIMMU MOHITHIMH U NPEACTABICHUAMH O XKUBOW MPUPOJE, €€ YPOB-
HEBOW OpPTraHMW3alliy W DBOJIIOIMHU; YBEPEHHOE MOJIb30BaHNE OMOIOTHYECKON TEPMUHOIOTHEN 1
CHMBOJIKOH;

— BJaJCHHE OCHOBHBIMH METOJAaMU HAayYHOTO MMO3HAHMSA, UCIOIB3YEMBIMU MPH OHOIOTUYECKUX
UCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M JKOCHCTEM: OIMCAaHHMEM, HU3MEpPEHHEM, IPOBEIECHHEM
HaOJIIO IEHHUI;

— BBISBJICHHME U OLICHKA aHTPOIIOI'€HHBIX U3MEHEHUI B IPUPOJIE;

— c(hOpPMHPOBAHHOCTh YMEHHI OOBSICHATH PE3yIbTaThl OMOIOIMYECKHX SKCIIEPUMEHTOB, PEIIaTh
AJIEMEHTApHBIC OMOJOTHUYECKHUE 3a/1aUH;

— c(pOpPMHPOBAHHOCTb COOCTBEHHOM IMO3UIMU IO OTHOIIEHUIO K OMOJIOrMYecKkoil MHpOopMaiuu,
MOJy4aeMOi M3 Pa3HbIX MCTOYHHMKOB, IIO0AJIBHBIM HKOJOTHYECKUM MpoOIeMaM U IyTsIM UX
pelIeHus.

DK3aMeH MPOBOJIUTCS MO PELICHUIO MpOodecCHOHaTbHONW 00pa30BaTEIbHONW OpraHU3aluu JUO0 0
KETAHUIO CTY/ACHTOB MPU HM3Y4EHUH y4eOHOU aucuuruinabl «bronorus» kak mpouibHONH ydeOHOMH
JUCLUIUINHEIL.

Pe3ysbTaThl 0CBOCHHA Y4eOHOM M CHUIITTHHbBI

Ouenka 3HAHUI yYaluxcst

[Ipu oneHke 3HaHUM U YMEHUN CTYJACHTOB YUYUTHIBAIOTCS YUCIIO M XapakKTep; OMMUOOK (CyIIeCTBEHHBIC
1 HECYIIECTBEHHBIE).

CywecmeeHnble OwuOKYU CBSI3aHBI HEJIOCTATOYHOM TIIYOMHOM M OCO3HAaHHOCTHIO OTBETa (HAIrpumep,
CTYJIEHT HETPABWJIBHO YKa3ajl OCHOBHBIC MIPU3HAKH MOHSATHH, SBJICHUM, XapaKTepHbIE CBOMCTBA BEIle-
CTBA,; HEMIPABWJIbHO C(POPMYITHPOBAI 3aKOH, MPABUJIO U MP. UIU CTYIEHT HE CMOT MMPUMEHUTDH Teope-
TUYECKUE 3HaHUS JUid OOBACHEHUS W TpPEICKa3aHWs SIBICHUN, YCTAHOBJICHHUS NPUYHMHHO-
CIIEJICTBEHHBIX CBSI3€U, CpPAaBHEHUH U KIacCU(PHUKAIUS SBICHUIA U T.I1.).

Hecywecmeennvle owubxu onpenensoTcsl HETOJIHOTONH OTBeTa (HalpuMep, YIylleHHue U3 BUAa KaKo-
ro-mu00 HexapakTepHoro ¢akTa Mpu ONMUCAHUU BEIIECTB, mporiecca). K HUM MOXKHO OTHECTH OTOBOP-
KM, OTMTUCKH, JIOMYIIICHHBIC IO HEBHUMATEJILHOCTH (HapuMep, Ha JBa Win 0oJjiee YpaBHEHUM peakiuid
B ITOJTHOM MOHHOM BHJI€ JIOIYIIIEHA OJ{HA OIMOKa B 0003HAYEHUH 3apsiia NOHA).

OueHka yCTHOIO 0OTBeTa

OTMeTKa «S5»:

— TIOJTHO PaCKPHITO COJIEp’)KaHNE MaTepuasa B 00beMe MporpaMMbl Y4eOHUKA;

— YeTKO U MPAaBWJIBHO JIaHbI ONIPEIEIICHUS U PACKPBITO COJIEp>KaHUE TIOHATHI;

— BEPHO UCIOJIb30BAHbl HAYYHbIE TEPMUHBIL;

— 715 IOKA3aTeNbCTBA UCTIOIh30BAHBI PA3JIMYHBIC YMEHUS, BEIBOIBI U3 HAOIIOJICHUI U OITBITOB;

— OTBET CaMOCTOSTEIbHBIN, HCIIOIH30BaHbI PaHEE IPUOOPETEHHBIC 3HAHUS.

OTMeTKa «4»:

— PAacKpbITO OCHOBHOE COJIepKaHUE MaTepuana;

— B OCHOBHOM TPaBWJIHHO JIaHBI OMPEEICHUS MOHSATUNA U HMCIOJIb30BaHBl HAYYHBIC TEPMUHBI;
OTBET CaMOCTOSITCIIbHEII;

— ONpeAeNIeHHs TIOHATUH HETOJIHBIC, JOMYIIEeHb HE3HAYUTEIbHBIC HAPYIICHUS TOCIIEI0BATEIb-
HOCTH W3JIOKEHUS, HEOOIbIINEe HETOYHOCTH TPU UCTOIB30BAHUM HAYYHBIX TEPMHHOB WM B
BBIBOZIaX K 0000IIEHHOE U3 HAOIIOIEHHUI U OIIBITOB.

Otmerka «3»:



— YCBOEGHO OCHOBHOE CO/IEp)KaHUe YUeOHOIro MaTrepuaia, HO U3JI0KEeHO (parMeHTapHO, HE BCeraa
MOCJIEI0BATENBHO;
— OIpeACIICHUs IIOHATUM HEIOCTATOYHO YETKUE;
— HE UCMOJIb30BaHbl B KAUECTBE JI0KA3aTENIbCTBA BBIBOJbI U 0000IIEHUS U3 HAOIIOAEHUHN U OMbI-
TOB WJIM JIOMYIICHBI OIIUOKY NP UX U3TI0KECHHUH;
— JONYIIEHbI OMIMOKM U HETOYHOCTU B HCIOJIb30BAHUM HAYYHOM TEPMMHOJIOTUH, OIPEIEICHUN
TOHSITUH.
OrMmertka «2»:
— OCHOBHOE CO/Iep’KaHHe yueOHOIro MaTrepuana He pacKpbITo;
— He JaHbl OTBETHl HA BCIIOMOTATeNbHbIE BOIIPOCHI YUUTEIIS;
— JONyIIEeHbI rpyOble OMMOKH B ONPEACICHUN TOHATHIA, TIPU UCTIOJIb30BAHUH TEPMUHOJIOTHH.
Ouenka yMeHMii TPOBOAMTH HA0II01eHUS
VY4uTenp A0IKEH yUUTHIBATh:
-[IpaBWJILHOCTB NPOBEICHMSI HAOIIOACHUH 110 3a/1aHUIO;
-YMEHHE BBIJICIIATH CYIIECTBEHHbIE IPU3HAKHU Y Ha0JIt0JaeMoro o0bekTa (Ipouecca);
-JIOTUMHOCTh ¥ HAyYHYIO I'PaMOTHOCTh B 0()OPMIIEHUH Pe3yIbTaTOB HAOJIIOJCHUI U B BBIBOJIAX
OtMmerka «5»:
— NPaBWIbHO M0 33/IaHUI0 YUUTEJIs IPOBEIEHO HAOIIOICHNUE;
—  BBIICTICHBI CYIIECTBEHHBIC TPU3HAKN y HA0II01aeMOT0 00beKTa (IIpoliecca);
— JIOTUYHO, HAyYHO TPAaMOTHO O(hOPMIICHBI pe3yIbTaThl HAOIIOACHUIN 1 BBHIBOIBI.
OrMmeTtka «4»:
— NPaBWIbHO M0 33/IaHUI0 YUUTEIs IPOBEIECHO HAOIIOICHHE;
— IpU BBIJICJIEHUM CYLIECTBEHHBIX NPU3HAKOB Yy HaOmromaeMoro o0bekTa (Ipoliecca) Ha3BaHBI
BTOPOCTEIICHHBIE;
— JIOmyIlleHa HEOPEXKHOCTh B 0(hOPMIICHHH HAOJIOIEHUI U BHIBOJIOB.
OrMmerka «3»:
— JIOTIYIIEHbI HETOYHOCTH U 1-2 OMOKY B IPOBEACHUH HAOIIOACHUN 1O 3a/IaHUI0 YUUTEIS;
— TIpU BBIJEJIEHUH CYIECTBEHHBIX MPU3HAKOB Y HaOII0/1aeMOro o0beKTa (mpolecca) BblIEIEHBI
JIIIB HEKOTOPBIE;
— ponymieHsl omu6Oku (1-2) B opopmieHnn HaOM01€HUH U BBIBOIOB.
OrMmerka «2»:
— JonymieHsl omuoky (3-4) B mpoBeieHNH HAOMIOCHNH 110 33/1aHUI0 YUUTEIS;
— HENpaBWIHHO BBIJEICHBI TPU3HAKU HAOIII01aeMOro o0beKTa (Tiporecca) |
— ponymieHsl omu6Oku (3-4) B opopmieHnn HaOM0I€HUH U BBIBOIOB.

Ouenka TecToBoil padoThl

TecThl BXOAAIIMX KOHTPOJILHBIX pa0OT HE MPEBHIIAIOT § 3aJaHUH.
TecThbl TEKYIINX MPOBEPOUHBIX PAOOT HE MPEBBIIAIOT 15 3aaaHUI.
Nrorosslie TecThl conepxar ot 8 10 10 3aganuid.

Kpurtepun onenkn nmo recram.

OT

0% - 49 % - «2»; 50 % - 69% % - «3» ;

70% - 79 % - «4»; \ 80 % - u BEIIIIE - «5».



OueHka NMCbMEHHBIX 3a4€THBIX H KOHTPOJbHBIX padoT
KonrponsHast pabota comepxut 4  3amaHus, M3 KOTOpbIX oOs3arenbHo 1 3ajauva.
OTMmeTKa «5»:
— Bce 4 3a/1aHMs BBHINOJIHEHBI MPAaBUJIBHO, BOBMOXKHA | HECYIIIECTBEHHAS ONITHOKA.
Otmerka «4»:
— Bce 4 3aganus BBIIOJHEHBI BEPHO U JOMYIIEHO HE 00JIee IBYX HECYIIIECTBEHHBIX OITHOOK.
Otmerka «3»:
— BBINIOJHEHO 2 3a/laHus MPABWIBHO M JIOMYIICHA OJIHA CYIIECTBEHHAs OIMMOKA WU JBE-TPU
HECYIIECTBEHHBIX.
OtmeTka «2»:
— paboTa BBINIOJIHEHA MEHBIIIE YeM HAMOJOBUHY WJIU COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIIH-
OOK.
— OTMeTKa 32 MTOTOBYIO KOHTPOJBHYIO pabOTy SIBJISETCS BEAYIICH U KOPPEKTHPYET Mpelle-
CTBYIOIIUE TIPU BBICTABJICHUH OTMETKH 32 MOJIYTOue, TO/I.
Onenka coo0meHnid, JOKJIaA0B:
Hoknao, cood1menus
-COAEPKATENbHOCTb, JOTHYHOCTD, aPT'YMEHTUPOBAHHOCTh M3JI0KEHHS U OOIIUX BHIBOJIOB;
-YMEHHUE SICHO BbIpa)kaTh CBOU MBICTH B MUCbMEHHOU (opMe, SIPKOCTh, 00pPa3HOCTh U3TI0KEHUS.
HopMbl onleHUBaHUS 10KJIaga
Onenka «5»
— mpeacTaBiieHa COOCTBEHHAs! TOYKA 3PEHUS IIPH PACKPBITUH TTPOOIIEMBI,
— npobiema pacKpbiTa Ha TEOPETUIECKOM YPOBHE, B CBSI3AX M C 00OCHOBAHUSIMH
— C KOHKPETHBIM MCTOJIb30BAHUEM UCTOPUUECKUX TEPMUHOB U MOHSITHIA;
— JaHa apryMeHTAIlHsl CBOET0 MHEHUS C OMOPOM Ha (haKThI;
Onenka «4»
— TMpenacTaBieHa COOCTBEHHAs TOUKA 3PEHUs IIPU PACKPBITHH MPOOIEMBI;
— mpobiieMa pacKphITa ¢ KOPPEKTHBIM HCIIOIh30BAHUEM UCTOPUYECKUX TEPMUHOB U TTOHSTHH
— JlaHa apryMEHTallisi CBOETO MHEHUS C OTIOPOM Ha (PaKThI;
Onenka «3»
— He IpeJCTaBiieHa COOCTBEHHAs TOYKA 3PEHUS PU PACKPBITUU TTPOOIIEMBI;
— mpoOiema packpbiTa npu GopMaTbHOM UCTIOIB30BAHUU HCTOPUUYECKUX TEPMHUHOB;
Onenka «2»
— €CJIM CTYJIEHT HE PacKphLI INIABHOE COAECPKAHUE TEMBI.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

Beenenue

OObeKT u3yyeHus: Ouonoruu — xuBas npupoja. [Ipu3Haku KUBBIX OpraHu3MoB. MHOroo0pa-
3H€ J)KMBBIX OPraHU3MOB. YPOBHEBAsI OpraHU3alus KUBOM MPUPOBI U 3BONONMS. MeTo/1bl mo3HAHUS
xuBOM mpupoabl. OOmue 3akoHOMepHOCTH Ouonoruu. Ilpeamer u3yueHuss o60OIIArOIIErO Kypca
«buonorusy», nenu u 3axaun Kypca. M3yueHne OCHOBHBIX 3aKOHOMEPHOCTEW BO3HMKHOBEHMSI, pa3BU-
THS M CYILIECTBOBAHUS JKU3HU Ha 3eMiie M COBPEMEHHOM ee opranuzanuu. Poiabs Ouonoruu B popmupo-
BAaHNU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUpa W B NPAKTUUYECKON EATEIbHOCTHU JIOJEH.
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CobnroneHne mpaBuil TOBEACHUSI B MPUPOJE, OEpeKHOE OTHOIICHHE K OHOJOTHYECKHM OOBEKTaM
(pacTeHHsIM | )KUBOTHBIM M MX COOOIIECTBAM) U UX OXpaHa.

JleMoHCTpanuu

Buonornyeckne cucTeMsl pa3HOTO YPOBHS: KIJIETKA, OPraHMU3M, MOIYJSIUS, dSKOcHcTeMa, O1o-
cdepa. LlapcTBa KUBOW PUPOIHL.

1. YHEHME O KJIETKE

Knerka — snemeHTapHas *uBasi CUCTEMa U OCHOBHAsl CTPYKTYpPHO-(DYHKIIMOHAIbHAS €TUHUIIA
BCEX KUBBIX OPTaHU3MOB. Kpamkas ucmopus uzyuenusi Kiemku.

XuMuyeckasi opranu3anus KjieTkd. OpraHn4eckue 1 HEOPraHUYECKUE BEUIECTBA KIETKU U KHU-
BBIX OpPraHU3MOB. bellku, yriaeBo/ibl, JUIU/Ibl, HYKJIEMHOBBIE KUCIOTHI U UX POJIb B KIETKE.

Crpoennie u ¢pyHkuuu kietkd. [IpokapuoTnueckue U 3yKapruOTHUECKUE KIETKH. BUpychl Kak
HeKJIeTouHas popma KU3HU U UX 3HaueHue. boppda ¢ BupycHsimu 3aboneBanusmu (CIIN u op.) Lu-
TOIUIa3Ma U KieTouHas MmeMOpaHa. OpraHou/ibl KIETKH.

OOMeH BellecTB U MpeBpallleHne YHEPTUH B KJIETKE: MIIACTUYECKUI U SHEPreTUYeCcKuii 0OMeH.

Crpoenue u pynkuuu xpomocoM. JJHK — Hocutens HacneacTBennoi undopmanuu. Permka-
uus JIHK. T'en. 'enernueckuii kox. buocunres Oenka.

KneTtku u ux pasHoobpasue B MHOTOKJIETOYHOM opraHusme. /Juggepenyuposka kremox. Kie-
TOYHAsl TEOPUS CTPOEHUSI OPraHU3MOB.

JKM3HEHHBIN UK KIETKH. MUTO3.

JleMoOHCTpaL U

Crpoenue u crpykrypa 6enka. Ctpoenue monekyn JJHK u PHK. Perumkamus JTHK. Cxembr
sHEepreTHUecKoro ooMena u 6mocunTe3a 6enka. CTpoeHHe KIETOK MPOKAPUOT U 3YKAPHOT, CTPOCHHE U
MHOT000pa3ue KJIETOK pacTeHui u KuUBOTHBIX. CTpoeHue Bupyca. DoTtorpaduu cxem CTpOeHUs: Xpo-
MocoM. Cxema cTpoeHus rena. MurTos.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl

Habmonenne kieTok pacTeHUi U KMBOTHBIX MOJI MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenapa-
Tax, UX OMHUCAHHE.

[TpuroroBneHue U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.

CpaBHeHUE CTPOCHHUSI KJIIETOK paCTEHUI U JKUBOTHBIX 110 TOTOBBIM MHUKpOIIpEnapaTam.

2. OCHOBbBI 'EHETHUKM.

I'eHeTnKa — Hayka O 3aKOHOMEPHOCTSAX HACJIEJICTBEHHOCTH M M3MEHYMBOCTH OpPraHU3MOB.
I'.MeHzenp — OCHOBOIIOJIO)KHUK I'€HETHKU. | eHeTnuecKasi TEpMUHOJIOTUS U CUMBOJIMKA.

3aKOHbBI TEHETUKHU, ycTaHOBIeHHbIE . MenneneM. MoHorubpuaHoe u JUrHOpUIHOE CKpeIu-
BaHHe XPOMOCOMHAasi TEOPHs HACIEICTBEHHOCTU. B3aumooeticmsue 2enos. I'enetnka nona. Cyennen-
Hoe ¢ nonom HacnedosaHue. 3HaUCHUE T€HETUKH Ul CeleKIMHM U MeauuuHbel. HacnenctBenHsle 60-
JIE3HU YEJIOBEeKa, X MPUYHHBI U MPOPHIAKTHKA.

3aKOHOMEPHOCTH M3MEH4YMBOCTH. HacnencTBeHHast WM reHOTUIIUYecKasi M3MEeHYUBOCTh. Mo-
TUKAIMOHHAs U3MEHYMBOCTD. | eHeTHKa — TeopeTndeckasi OCHOBA cenekunu. OoMalnHuBaHue Ku-
BOTHBIX U BBIPAlIMBAaHUE KYJIbTYPHBIX PACTEHMI — HayaJbHbIE dTanbl cenekiuuu. Yuyenue H.U. Basu-
JIOBa O LEHTpaX MHOT000pa3usi U MPOUCXOXKJICHHUS KYIbTYPHBIX pacTeHuil. OCHOBHBIE METOMBI CEJICK-
LU THOpUIU3alHU U UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE JOCTHXKEHHSI COBPEMEHHON CENEeKIIMU KYIb-
TYPHBIX PaCT€HUH, JOMAIIHUX KUBOTHBIX U1 MUKPOOPIaHU3MOB.

buorexHonorus, ee JOCTH>KEHUS U MEPCIEKTUBBI Pa3BUTUA. Dmuueckue acnekmol HeKOmopblx
oocmudicenull 8 buomexnono2uu. Knonuposanue dcugomuuix (npod.aemvl K1IOHUPOBAHUSL YeN06EKA,).
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JeMoHCTpauMu

Monorubpuanoe u aqurudpuanoe ckpeuuBanus. [lepekpect xpomocom. CreruieHHOe Hacle-
noBanue. Mytauuu. LleHTpsl MHOrooOpa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUN U JIOMALTHUX
KHUBOTHBIX. | mOpuanzanus. MckyccrBenusiii ot6op. HacrmencrBennsie Gone3Hu uenoBeka. Briusiaue
AJIKOTOJIN3Ma, HAPKOMAHUH, KYPEHUS Ha HACJIEJACTBEHHOCTb.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI

CocraBiieHHE TPOCTEHIINX CXEM MOHOTHOPUIHOTO M JTUTMOPHIHOTO CKpeuiuBaHus. Pemienue
TeHETUYECKUX 3a7ad. AHaIN3 (EHOTUIMYECKON N3MEHUMBOCTH. BBISBIEHHE MyTareHOB B OKpYXKaro-
IIel cpeqe M KOCBEHHAs OI[EHKa BO3MOXKHOTO MX BIIMSIHUS Ha OPTaHU3M.

3.0CHOBHBIE 3AKOHOMEPHOCTHU USMEHYUBOCTH

3aKOHOMEPHOCTH M3MEHYMBOCTU. HacnencTBeHHAss MM T€HOTUIMYECKash M3MEHUYUBOCTh. Mo-
T(UKAIMOHHAs U3MEHYMBOCTbD. | eHeTHKa — TeopeThdecKasi OCHOBa ceneKuuu. O1oMalntHuBaHue KH-
BOTHBIX U BBIpAlMBaHUE KYIbTYPHBIX PACTCHMI — HayalbHbIE dTanbl cenekiuu. Yuenue H.M. BaBu-
JIOBa O IIEHTPaX MHOT000pa3us U MPOUCXOKICHUS KYJIbTYPHBIX pacTeHUil. OCHOBHBIE METOJIbI CEJICK-
MU THOPUAN3AIUS U UCKYCCTBEHHBIN 0TOOp. OCHOBHBIC TOCTM)KEHUS COBPEMEHHON CENEKIIUU KYIb-
TYPHBIX PAaCTECHUI1, JOMAITHUX KHUBOTHBIX U MHKPOOPTaHH3MOB.

buotexHonorus, ee JOCTHKEHUS U TEePCIICKTUBBI Pa3BUTHUS. Dmuueckue acnekmovl HeKOMopblx
docmudicenutl 6 buomexuonocuu. Knonupoearnue sxcusomuvix (npodiiemvl KIOHUPOBAHUS YEN08EKA).

JleMoOHCTpaL U

Monorubpuanoe U qurudpuaHoe ckpeumBanus. [lepekpect xpomocom. CreruieHHOe Hace-
noBanue. Mytanuu. LleHTpsl MHOTOOOpa3us M MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUN U JIOMALTHUX
KHUBOTHBIX. [ 'mOpuan3amus. VckyccrBeHHblit oTO0op. HacnenacrBenHble 0oJie3HU YenoBeka. BimsHue
AJIKOT0JIN3Ma, HAPKOMAHUH, KYPEHUS Ha HACIIEJICTBEHHOCTb.

JlabopaTopHbIe U NpaKTHYeCKue padoThl

CocraBieHne npoCTEHIINX CXeM MOHOTHOPHIHOTO M AUTHOPUIHOIO CKpeuluBaHus. Pemienue
TeHETHYECKUX 3a/a4. AHaIN3 (HEHOTUITMUECKOW N3MEHUYNBOCTH. BBISIBIEHHE MyTareHOB B OKpYXKaro-
el cpeie ¥ KOCBEHHas OIEHKa BO3MOYKHOTO MX BITUSTHHS HA OPTaHU3M.

4. 3BOJIIOIIMOHHOE YYEHUE

Hcropus pa3BUTHS 3BOMIOLMOHHBIX Uiel. 3HaueHue pabot K. Jlunnes, JXK.b. Jlamapka B pa3-
BUTHUH 3BOJIIOLIMOHHBIX Uil B 6uosoruu. DBomonnonHoe yuenue Y. Jlapsuna. EcrecTBeHHbIN 0TOOD.
Posb 3BONMIOIIMOHHOTO y4eHUs B (POPMUPOBAHUM COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHUHBI MUpA.
Konuenmnus Buga, ero kputepun. Ilomymsiuust — cTpyKTypHas equHULA BUJA U BOMIOLKHU. [[BroKymine
cwiibl 3BosonMK. CUHTeTHUYecKas TeopHs 3BoJoLMU. MakposBostonus. CoBpeMeHHbIE MPECTaBIIe-
Hus o BupooOpazoBanuu (C.C. Uersepukos, M.W. IlImansrayzen). Makpossosmtonus. Jloka3zaTenbcTBa
sBomonun. Coxparnenue 6UOI02UYECKO20 MHO2000pA3Us KAK OCHOBbL yCmoudugocmu ouocgepvl u
npoepeccusnozo ee pazgumusi. IIpuarHbl BBIMUpaHHs BUJI0B. OCHOBHBIE HAIIPABIIEHUS 3BOJIIOIIMOHHO-
ro nporpecca. buonorudeckuii mporpecc U OMOJOTHIECKHI perpecc.

5. ACTOPUSA PASBUTUA ’)KU3HU HA 3EMJIE

['unoTe3sl nporcxoxkaeHus xu3Hu. KpaTkas ucropust pa3BUTHsS OPraHUYECKOro MHUpa. Y CI0XK-
HEHUE )KMBBIX OPTraHU3MOB Ha 3eMile B npoliecce BoIoIMH. COBpEMEHHBIE TUIIOTE3BI O TIPOUCX0XK/Ie-
HUU yernoBeka. Jloka3aTenbCcTBa pOJICTBA YEJIOBEKA C MIIEKOMUTAIOIIMMU KUBOTHBIMU. DBOJIIOLUS Ye-
J0BeKa. EMMHCTBO IPONCX0KIEHNS YET0BEUYECKUX pac.
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JeMoHCTpauMu

Kpurepuu Buna. CTpykTypa nomyasinui. ATanTHBHbIE 0COOEHHOCTH OPraHU3MOB, X OTHOCH-
TEJIbHBIN XapakTep. DBOIIOIMOHHOE JIPEBO PACTUTEIHLHOTO MUpPA. DBOIIOLIUOHHOE JAPEBO KUBOTHOTO
mupa. [IpencraBurenu peakux U MCUE3AIOUIUX BUJIOB PACTEHUM U JKUBOTHBIX. [IporcxoxkaeHue yeo-
Beka. YenoBeueckue pachl.

JlaGopaTopHble U NpaKTH4YeCKHe PadOThI

Ornucanmne ocobeil oaHoro Buaa mo MopdonoruueckoMy kputepuro. [Ipucnocobnenue opra-
HU3MOB K pa3HbIM cpeliaM oOuTaHus (K BOJHON, HA3eMHO-BO3AYIIHOMN, TOYBEHHOM). AHAIN3 U OLIEHKA
Pa3IMYHBIX THIIOTE3 MPOUCXOKACHUS KU3HU U YEIOBEKa.

6. OCHOBbBI CEJIEKIINHU

3aKOHOMEPHOCTH M3MEHYHMBOCTH. Haclie/IcCTBeHHAsI WJIM T€HOTUITUYECKash U3MEHUYUBOCTh. Mo-
TuUKaMOHHAsT N3MEHYHBOCTh. [ €HeTHKa — TeopeThyecKkas ocHoBa ceneKiuu. OIOMalTHuBaHUE KU-
BOTHBIX U BBIpAlMBaHUE KYIbTYPHBIX PACTCHMI — HayalbHbIE dTanbl cenekiuu. Yuenue H.M. BaBu-
JIOBa O IIEHTPaX MHOT000pa3usl U MPOUCXOKICHUS KYJIbTYPHBIX pacTeHUil. OCHOBHBIE METO/BI CEIeK-
MU THOPUAN3AIUS U UCKYCCTBEHHBIH 0TOOp. OCHOBHBIC TOCTHXKEHUSI COBPEMEHHOMN CENEeKIIUU KYIb-
TYPHBIX PAaCTECHUI1, JOMAITHUX KHUBOTHBIX U MHKPOOPTaHH3MOB.

buotexHonorus, ee JOCTHKEHUS U TEePCIICKTUBBI Pa3BUTHUS. Dmuueckue acnekmovl HeKOMopblx
docmudicenutl 6 buomexuonocuu. Knonupoearnue scusommuvix (npodiiemvi KIOHUPOBAHUS YEN08EKA).

JleMoOHCTpaL U

Monorubpuanoe U qurudpuaHoe ckpeumBanus. [lepekpect xpomocom. CreruieHHOe Hace-
noanue. Myranuu. L{eHTpbl MHOTOOOpa3usi U IPOUCXOXKIACHUS KYJIBTYPHBIX PACTCHUN M JOMAITHHX
KHUBOTHBIX. [ 'mOpuan3anus. VckyccrBeHHbiit otOop. HacnenacrBennsie OoJie3Hu yenoBeka. BiusHue
AJIKOT0JIN3Ma, HAPKOMAHUH, KYPEHUS Ha HACIIEJICTBEHHOCTb.

DKoJnorusi — HayKa O B3aMMOOTHOIIEHHSIX OPTraHU3MOB MEXKIY COOON M OKPYXKArOIIeH Cpemoi.
Dkojnorudeckue (HakTopbl, UX 3HAYCHHE B )KM3HU OPraHMW3MOB. DKOJOTHYECKHE CUCTeMBbl. BuaoBas u
MPOCTPAHCTBEHHAs CTPYKTypa dKocucteM. [IuIieBbie CBs3M, KPYrOBOPOT BEIIECTB U IMPEBpAIICHUE
SHEPTUU B IKOCHCTEMaX. MeEXBHUIOBBIC B3aUMOOTHOIIECHUS B IKOCUCTEME: KOHKYPCHIIHS, CUMOHO3,
XHUITHIAYECTBO, NapasuTH3M. [lpuyunsl ycmotiuusocmu u cmeHwl sxocucmem. Cykyeccuu. VIckyccTBeH-
HBIE COO0IIECTBA — arPOIKOCUCTEMBI U YPOOIKOCHCTEMBI.

BUOC®EPA U YEJIOBEYECTBO

buocdepa — rnobanpHas sxocucrema. Yuenue B.M. Bepnanckoro o Ouocepe. Posb kuBbIx
opranu3zMoB B Ouocgepe. buomacca. KpyroBopor BakHEHIIMX OMOT€HHBIX AJIEMEHTOB (Ha MpUMepe
yriiepojia, a3ora u ap.) B ouochepe. 3menenus B onocdepe. [lociaencTpust 1eaTeaTbHOCTH Y€I0BEKA B
OKpyKarommel cpezae. BoznmelicTBue MpOW3BOJCTBEHHOM NEATEIHHOCTH B 00JIACTH CBOEH Oymyrieit
npodeccun Ha OKpYyXKarolyto cpeny. I 1o6anvhbie aKonocudecKue npooaiemsvl U Nymu ux peuleHus..

DKOJIOTUSl KaK TeOpeTHYecKasi OCHOBA PAallMOHAIBHOIO MPUPOIOIOIB30BAHUS U OXPAaHbI MPU-
ponbl. Hoocdepa. [1paBuna moBeaeHus JIIOACH B OKpYXKaIOIEH TPUPOTHON cpee.

JleMoHCTpanun

Okonoruyeckre (akTopsl M UX BIUSHHE HAa OpPraHU3Mbl. MEXBHOBBIE OTHOLICHHS: KOHKY-
peHLus, CUMONO03, XUIIHUYECTBO, MapasUTH3M. SIpyCHOCTh pacTUTENLHOrO coobiecTBa. [IumieBbie
LeNH U ceTu B OuoleHo3e. Dkonorndyeckue nupamuipl. Cxema sxocucteMbl. KpyroBopor BemecTs u
npeBpalieHne dHeprun B 3kocucteme. buocdepa. Kpyrosopor yriepona (azora u ap.) B 6uocdepe.
Cxema arposkocuctembl. Ocob0 oxpaHsiemMble IpUpoIHbIe TeppuTopun Poccuu.
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JlaGopaTopHble U NpaKTH4YeCKHe PadoThI

Onucanue aHTPONOTCHHBIX HM3MEHEHHWH B €CTECTBEHHBIX NPHUPOAHBIX JaHAmadTax CcBOeH
MecTHOCTH. CpaBHUTENIbHOE OMUCAHUE OJIHOM U3 €CTECTBEHHBIX MPUPOJIHBIX CUCTEM (HAIpUMED, Jieca)
U KakoW-HUOYb arpo3KOCUCTEMBI (HarpuMep, nimeHnaHoro noist). Cocmasgnienue cxem nepeoavu e-
wecmes u dHepeun no Yensam NUMaHusi 8 NPUPOOHolL Ixocucmeme u 6 acpoyernoze. ONMCaHUE U IPAKTHU-
YeCKO€ CO3/1aHH€ UCKYCCTBEHHON 3KOCHCTEMBI (IIPECHOBOIHBIN akBapuyM). Pemienre sK0noruueckux
3ajad.

7. OXPAHA OKPYKAIOIIEM CPEbI

DKOJIOTHYECKUE q)aKTOpr U UX BJIMIHUC HA OpPraHU3MBbI. MG)KBI/II[OBBIC OTHOIICHHA: KOHKY-
peHuus, cuMONO03, XUIIHUYECTBO, MAPa3sUTH3M. SIPyCHOCTh pacTUTENLHOrO cooOIecTBa. llumieBbie
LENH U ceT B OmoneHo3e. JKonornyeckne nupamuasl. Cxema sxocucteMbl. KpyroBopor BemecTs u
MpeBpaleHne dHepru B dkocucteme. buocdepa. Kpyrosopor yriepona (azora u np.) B 6mocdepe.
Cxema arposkocuctembl. Ocob0 oxpaHsiemble IPUPOIHbIe TeppuTopun Poccuu.

IKCKypCHH

Mmuoroo6pasue BuioB. Ce30HHbIC (BECEHHHE, OCEHHUE) U3MEHEHUS B IPUPO/IE.

MHuoroo6pasue copToB KyIbTYPHBIX PAacTEHHI M MOPOJ JOMAITHUX >XUBOTHBIX, METOMABI UX
BBIBEICHUSI (CEJIEKIIMOHHAS CTaHIIMS, TFIEMeHHAs (hepma, CeNbCKOXO03HCTBEHHAs BHICTABKA).

EcrecTBeHHbIE U HICKYCCTBEHHBIE YKOCHCTEMBI CBOETO paiioHa.

TEMATHYECKOE IINIAHUPOBAHHUE

[Ipu peanusaiuu cojepikaHus 001e00pa3oBaTeIbHON yIeOHON MUCIUILIMHBI «Brosorus» B
npenenax ocsoeruss OITOIT CITIO Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHusi Bcero ydeOHas Harpys3ka
CTY/ICHTOB COCTaBIIsieT — 36 4acoB, M3 HUX BO B3aUMOJICHCTBUU C MPEIIOIaBATEIIeM, BKIIFOUAs TPAKTH-
YeCKHe 3aHATHA — 36 4acoB.

TEMATHYECKHUMN IJIAH
HaumenoBanue pasnena O6beM o0pa3oBaTeNbHOM MPOrpaMMBbl
(aKaJeMUYECKHUX YacOB)
BCEI'O BCETro BO B T.4. J1a0.u
B3aUMOJEii- MpaKTH4e-
CTBUH C IIpe- | CKUX 3aHATUH
ImoaaBaTcJIEM
BBenenne 1 1
VYueHnwue 0 KIeTKe 5 5 3
OCHOBBI T'€HETUKHU 5 5 4
OCHOBHBIE 3aKOHOMEPHOCTH U3MEHUHNBOCTHU 2 2
DBOJIIOIIMOHHOE yUEHUE 5 5
HcTopus pa3BUTHS )KU3HU HA 3€MJIE 2 2 2
Pa3BuTHe oprannueckoro Mupa 2 2
OCHOBEI CEICKIIUU 4 4 3
buocdepa n yenoseuecTBo 4 4 2
OxpaHa OKpYXaroIlieil Cpeapl 4 4 4
Hroroswlii 3auet 2 2
Hroro: 36 36 18

Ilpomesrcymounana ammecmauus é popme oughgpepenyuposannozo 3auema
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YYEBHO-METO/IMYECKOE
U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBI YYEFHOM JUCIUATIIINHBI
«BHAOJIOI' ASI»

OcBoeHue nporpammsbl yueOHON nuciuIuinibl «buonorusy» npeanonaraetr Hamuuue B npodeccu-
OHAJILHOW 00pa30BaTENbHOM OpraHM3allK, pealu3yollell 00pa30BaTeIbHYI0 MPOrPaMMYy CPEIHErO
obmero oopazoanus B npeaenax ocBoeHus OIIOIT CITO Ha 6a3e ocHOBHOTO 00IIero oopa3oBaHusl,
y4eOHOro KabMHeTa, B KOTOPOM MMEETCS BOBMOXHOCTh 00ecreuyuTh CBOOOAHBIN JOCTyM B ceTh WH-
TEpHET BO BpeMs y4eOHOTr0 3aHATHS U B TIEPUO]] BHEYUEOHOH EATEIIEHOCTH 00YJatOLTHXCS.

[Tomenienne kabMHETa AOJKHO YAOBIETBOPATH TpeOoBaHUSAM CaHUTAPHO-IIHIEMHOIOTUIECKUX
npaswi 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIICHO TUIIOBBIM 00OpYyIOBaHUEM, yKa-
3aHHBIM B HAaCTOSIIMX TPEOOBAHMSX, B TOM YHCIE CIEIHATU3UPOBAHHON ydeOHOW MeOenbio U cpe-
CTBaMH OOyuYeHUsl, JOCTATOYHBIMU JUIS BBHIIIOJIHEHUSI TPEOOBAaHUMN K YPOBHIO MOATOTOBKH O00yYaIOIINX-
cst.

B kabOuHeTre MOMKHO OBITH MYJIbTUMEAHIHOE 000PYIOBAHUE, MOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNpHOrO Mpoliecca MOTYT MIPOCMAaTPUBATh BU3YalbHYIO0 HH(GOPMAIUIO 10 OHOJIOTHH, CO3/a-
BaTh NMPE3CHTALUU, BUEOMATEpUaIbl, HHbIC JOKYMEHTHI.

B cocraB y4e0HO-METOINYECKOTO M MAaTePUATBHO-TEXHUYECKOTO 00SCIICUCHHUS POTPaMMbl yaeo-
HOW JTUCUUIUTMHBI «BUONOrus» BXOIAT:

- MHOTO()YHKIIMOHAIBHBIA KOMILJIEKC MPETIOAaBaTEIs;

- HamsIAHbIE NMOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJUL, IJIaKaTOB, MOPTPETOB BBIIAIOIINXCS
YUYEHBIX, JUHAMHYECKHUE MMOCOOUSs, UILTIOCTPUPYIONIHEe OMOIOTHYECKUEe MPOIIECChl, MOJEIH,
MYJISDKU M MUKPOIIpenapaTsl OMOJIOTHYECKHX 00BEKTOB H JIP.);

- nH(pOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

- JKpaHHO-3BYKOBBIE IOCOOUS;

- KOMIUIEKT TEXHHYECKOH JIOKyMEHTAIINH, B TOM YHMCIIE TTAaCTIOpTa Ha cpeicTBa 00ydeHUs, HH-
CTPYKIIMH TIO UX UCTIOIB30BaHUIO M TEXHUKE O€30IaCHOCTH;

- OubnuoTedHbIN HOHT.

B Oubnuoreunsiit GpoHA BXOAAT ydeOHUKH, yueOHO-MeToanueckue koMiiekTol (YMK), obecne-
YHMBAOIE OCBOCHUE YUEOHOM AUCHUIINHBI «BHONOTus», peKOMEHJOBAaHHBIE WIN JOMYILIEHHbIE JUIs
UCTOJb30BaHUS B MPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alUsAX, PeaTH3yIoLIMX 00pa3oBa-
TeJBbHYIO IPOrpaMMy CpefHero obuiero oopasoBanus B npenenax ocsoenust OIIOIT CITIO na 6a3e oc-
HOBHOT'0O 00111er0 00pa3oBaHusl.

bubmmoteunsrii GoHI MOXKET OBITH JOMOJHEH SHIIUKIONENUSMH, CIPAaBOYHHKAMH, CIOBAPSIMHU,
Hay4YHOM M Hay4HO-TIOMYJIAPHOM JUTEpaTypoul U ApYroi JIUTepaTypod MO pa3HbIM Bompocam OHoIo-
THH.

B mporiecce ocBoeHust mporpaMMbl y4eOHOM TUCITUILTHHBI «BHOIOTHS CTYNEHTHI JOKHBI HMETh
BO3MOYKHOCTB JIOCTYIA K AJIEKTPOHHBIM YY€OHBIM MaTepHaiaM 1Mo OMOJOTHH, UMEIOIIUMCS B CBOOO/I-
HOM JI0CTyne B cucteMe MHTepHeT (37eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TeCTaM U Jp.).

1 TIucemo MunuctepcTBa Hayku U oopazoBanust PO ot 24.11.2011 Ne M/I-1552/03 «O6 ocHare-
HUM 00111e00pa30BaTeIbHBIX YUPEKICHUH yUeOHBIM U yueOHO-Tab0paTOPHBIM 000PYI0BAaHHEM.
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PEKOMEHJAYEMAS JIUTEPATYPA
Jns ctyaeHToB

1. benses . K., Apmvmmn .M., Ky3nenosa JI.H. u ap. buonorus (6a3oBslii ypoBens). 10 kiacc.
— M., 2014.

2. Honuesa A.}O. buonorus. Bech mkonpHbIN Kype B cxeMax u Tabnunax. — M., 2014.

3. Jlykatkun A. C., Pyuun A. b., CunaeBa T. b. u ap. bruonorust ¢ ocHoBaM# 3KOJIOTHH: YI€OHUK
JUTSL CTYJ. YUPEXKIIEHUH BbIcII. oOpa3oBanus. — M., 2014.

4. MawmonroB C. I'., 3axapoB B. b., KoznoBa T. A. buosorust: yueOHUK 1711 CTyI. YUpeKICHUN
BbICII. 00pa3oBanus (OakanaBpuat). — M., 2014.

5. Hukurunckas T. B. buonorus: kapmManHblii ciipaBouyHuK. — M., 2015.

6. CusormazoB B. U., Aradonora U. b., 3axaposa E. T. buonorus. Obmas 6uonorus: 6a30BbIit
ypoBenb, 10—11 kimacc. — M., 2014.

7. Cyxopykosa JI. H., Kyumenko B. C., lBanoBa T. B. buonorus (6a3oBbliii ypoBens). 10—11
kiacc. — M., 2014.

Jlna npenogaBateneit

1. ®enepanbHbliii 3aK0H 0T 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoit deneparium.

2. Ilpuxa3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu (henepaabHOro rocy-
JapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIAPTa CPEIHErO (ITOJHOTO) 00IEro 00pa30BaHUM.

3. Ilpuka3z Munoopuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHun u3meHenwmid B [Ipuka3

4. MunuctepctBa obpazoBanusi U Hayku Poccuiickoit @enepauuu ot 17.05.2012 Ne 413 “O6
YTBEpXKIEHUH (elepaIbHOr0 TOCYAapCTBEHHOTO OOpPa30BaTENBHOIO CTaHIApTa CPEIHETO
(mosHOTO) O0IIIEr0 00pa3oBaHMUs ».

5. IMucemo [lemaprameHTa rocyAapCTBEHHOU MOJUTUKH B chepe MOArOTOBKU pabouux KaiapoB U
JIIO Munob6puayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHmanuu mo opraHu3aluu mo-
Ty4eHUusl cpelHero obiero oOpa3oBaHUs B Mpeaenax OCBOCHH 00pa3oBaTENbHBIX MPOrpaMM
cpenHero npodeccuoHaIbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 00IIEero 0Opa3oBaHUs C yde-
TOM TpeOOBaHMUN (eepalIbHbIX FOCYAAPCTBEHHBIX 00pa30BaTeNbHbIX CTAaHAAPTOB M MOIydae-
MO TIpoeccuu WM CeNHATIbHOCTH CPETHETO MPOo(heCCHOHATBFHOTO 00Pa30BAHMSI.

6. buonorwms: B 2 1./ mox pen. H. B. Speiruna. — M., 2010.

7. buonorus: pykoBOJCTBO K IPAaKTUUYECKUM 3aHATHAM / o pea. B. B. Mapkunoit. — M., 2010.
8. Japeun 4. Counnenusa. — T. 3. — M., 1939.

9. Hapsun Y. Ilpoucxoxaenue Buao. — M., 2006.

10. Kobwvinanckuii B. A. ®unocopust 3K0I0THU: KpaTKUi Kype: yued. mocolOue Juist By30B. — M.,

2010.
11. Opnosa 3. A. Uctopust aHTpONOJIOTHUECKUX yYeHUM: yueOHUK 175 By30B. — M., 2010.
12. Ilexos A. I1. buonorus, reHeTnka u mapasutonorus. — M., 2010.
13. Yebwiwes H. B., [punesa I'. I'. buonorus. — M., 2010.
NHTepHeT-pecypcesl
www. sbio. info (Bcst Guonorus. CoBpeMeHHast OMON0Tusl, CTaTbi, HOBOCTH, OMOTHOTEKA).
www. window. edu. ru (EquHOe OKHO JOCTYyIa K 00pa3oBaTebHBIM pecypcaM MHTepHeTa o 61o-
JIOTHH).
www.5ballov. ru/test (Tect a1t aOUTYypHEHTOB IO BceMy MIKOJIBHOMY KypCy OMOJIOTHN).
www. vspu. ac. ru/deold/bio/bio. htm (TerexkoMMyHUKAIIMOHHBIE BUKTOPHUHBI IO OMOJIOTHH —
HKOJIOTUH Ha cepBepe BOPOHEKCKOTO YHUBEPCUTETA).
www. biology. ru (buonorus B OTkpsiToM Kosutemxe. CalT CoepKUT dJIEKTPOHHBIN YIEOHHUK 10
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ouosorun, On-line TeCTHI).

www. informika. ru (O1eKTpoHHBIN yueOHUK, OONBIION CIIMCOK HHTEPHET-PECYPCOB).

www. nrc. edu. ru (buonornueckas kapruna mupa. Paznen koMmnploTepHOro yueOHuka, pa3pado-
TAaHHOTO B MOCKOBCKOM IOCY/1apCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

www. nature. ok. ru (Penkue u ucyesarommue >kxuBoTHbIe Poccuu — npoekT DK0JI0rH4ecKoro
nentpa MI'Y um. M. B. JlomoHOCOBa).

www. kozlenkoa. narod. ru (/Iyis TeX, KTO YYUTCS CaM U YYHUT APYTHX; OYHO M JUCTAHIHOHHO,
OMOJIOTHH, XUMUH, APYTUM TPEIMETaM).

www. schoolcity. by (buosiorust B Bompocax u oTBeTax).

www. bril2002. narod. ru (buonorus s mkonbHUKOB. KpaTkas, KOMIakTHAsI, HO IOCTATOYHO
nopoOHas nHpopmanus no pazaenam: «Oomas ouonorus», «boranukay, «3oomorus», «Hemno-
BEK»).
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