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1. llosicHUTEIHLHAA 3AIMNCKA

[Iporpamma  obmieoOpa3oBaTenbHOM — yuyeOHOM — mucturuinHbl  «buonorus»
npelHa3HaueHa HJisi HW3y4YeHUs OWOJIOTMM B MPOQPECCHOHAIBHBIX 00pa30oBaTEIbHBIX
OpraHM3alysIX, pean3ylomuXx o0pa3oBaTeNbHYI0 MPOrpaMMy CPEIHETO  OOIIEero
oOpa3zoBaHusl B Tpejerax OCBOCHHUS OCHOBHOW MpOQecCHOHANIBHOM 00pa3oBaTeIbHON
nporpammel  CIIO (OIIOITI CIIO) Ha 6a3e OCHOBHOrO oOHIEr0 O0pa3oBaHUs IpHU
MTOATOTOBKE CIEUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuit DI'OC cpemnero oOiero
o0pa3oBaHUsl, MPEABIBISEMBIX K CTPYKTYpE, COIEP)KAHHUIO M PE3yJbTaTaM OCBOCHHUS
y4eOHON JUCHMILTUHBI «bUOJIOTHSA», B COOTBETCTBUM ¢ PeKOMEHJasIMU 10 OpraHu3aIiu
NOJIy4YEHHUs1 CpeqHero odiiero oOpa3oBaHMsI B IIpelieiaX OCBOEHUS 00pa30BaTEIbHBIX
porpamMM CpeAHEero MpoQEecCHOHATIBHOIO 00pa3oBaHusl HAa 0a3e OCHOBHOrO OOIIEro
oOpa3oBaHMs ¢ y4yeToM TpeOoBaHMI (hefepalbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHAAPTOB U MOJy4YaeMOW CHELHAIBHOCTU CPEAHETr0 MPOPECCUOHAIBHOIO 00pa30BaHUs
(muceMo JlemapTaMeHTa TOCYAApCTBEHHOW MOJUTHUKUA B c(epe MOArOTOBKH pabOdMX
kaapoB u JII10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue nporpamMmbl «buonorus» HampaBlieHO Ha JIOCTH)KEHHE CIEAYIOIIUX
uenei:

- ToJiydeHue (QyHIaMEHTAJbHbIX 3HaHUN O Ouosiormyeckux cucremax (Knetka,
Opranuswm, [onynsuus, Bun, Oxocucrema);

- HCTOPUM Pa3BUTHUSI COBPEMEHHBIX IIPEACTABICHHUN O KUBON NPHUPOJE, BBIIAIOIINXCS
OTKPBITUSAX B OMOJIOTUYECKON HAyKeE;

- poJii OMOJOTUYECKON HAYKH B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MUDA;

- METOZaX HayYHOTO IMO3HAHMUS;

- OBJIQJICHHE YMEHUSAMU JIOTUYECKH MBICIUTb, OOOCHOBBIBATH MECTO M POJb
OMOJIOTUYECKUX 3HAHUUN B MPAKTUYECKOU NEATEIbHOCTH JIIOAEH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH;

- OIIPENIETISAT KUBBIE OOBEKTHI B IPUPOJIC;



- TPOBOAUTH HAOIIOACHMS 32 IKOCHCTEMaMHU C IEJbI0 UX OMHMCAHUSA M BBISIBICHHS
€CTECTBEHHBIX U aHTPOTOT€HHBIX U3MEHEHHUI;

- HaXOJUTh U aHATU3UPOBATH HHPOPMAIHIO O KUBBIX O0BEKTAX;

- pa3BUTHE I[I03HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX H TBOPYECKHUX
CIIOCOOHOCTEH 00yUaromuXxcs B MPoIecce U3yueHUs OMOJIOTMYECKUX SBICHUM;

- BBIIAIOIIMXCS TOCTHKEHUI OMOJIOTHH, BOIIENUINX B OOIICUETIOBEUECKYIO KYIbTYpPY;
CJIOHBIX M MPOTUBOPEUYUBBIX MYTEW pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJISJIOB, HJIEH,
TEOpHid, KOHLIENIIHUHA, TUIOTE3 (0 CYIIHOCTH U MPOUCXOKJIECHNUN KU3HH, YEJIOBEKA) B XOJI€
paboThI ¢ pa3IMYHBIMU UCTOYHUKAMU HH(POPMAIIIH;

- BOCHHUTaHHE YOEKIECHHOCTH B HEOOXOAMMOCTH TIO3HAHMS >KUBOM MPUPOIbI,
HEOOXOJAMMOCTH PALMOHAIBHOIO MPUPOJONOIb30BAHUS, OEPEKHOTO OTHOIIECHUS K
IPUPOJIHBIM pecypcaM U OKpY’Karolled cpene, COOCTBEHHOMY 3J0POBbIO; YBAXKEHHUS K
MHEHHUIO OMIOHEHTA MPHU 00CYXACHUN OHOJIOTMUYECKHUX MTPOOIIEeM;

- UCIIOJIb30BAaHUE MPUOOPETEHHBIX OHOJIOTMYECKUX 3HAHUW W yMEHUH B
MOBCEIHEBHOM JKM3HU AJI1 OLIEHKHU MOCIEACTBUM CBOEH NEATENBHOCTH (M JIEATEIbHOCTH
JIPYTUX JIOJIe) MO OTHOUIEHUIO K OKPYXKalollel cpenie, 3J0pOBbIO JIPYTUX JIIOACH U
COOCTBEHHOMY 3JI0POBBIO;

- 000CHOBaHME U COOJIIO/ICHHE Mep MPOo(HIaKTUKU 3a00J7€BaHUM, OKa3aHHWE IMEPBOM

MTOMOIIY TIPU TpaBMax, COOJII0ICHUE TTPaBUJI TTOBEICHUSI B TIPUPO/IC.

1.1. Oo6masi xapakTepUCTUKA Y4eOHOMH TUCHUTIIMHBI

buonorusa — cucrema Hayk, U3y4aroliasi BCE aCIEKThl )KU3HHU, HA BCEX YPOBHAX
OpraHu3allid KWUBOTO, HAYMHAs C MOJICKYJSIPHOTO M 3aKaH4YuBas OuOC(hEpPHBIM.
OObekTaMy M3YyYCHHS OHOJIOTHH SBJISFOTCS JKUBBIC OpPraHU3MbI, WX CTPOCHHE U
KU3HEACATEILHOCTh, UX MHOr0ooOpasue, MPOUCXOXKJICHHUE, DBOJIONHUSA M paclpeeicHue
KUBBIX OpraHu3MoB Ha 3emuie. OOmiass OUOJOTHUSI M3y4daeT 3aKOHbI HUCTOPUYECKOTO U
WHJUBUTyAJIbHOTO Pa3BUTHS OPraHU3MOB, OOINME 3aKOHBI KU3HH W T€ OCOOCHHOCTH,
KOTOpbI€ XapaKTEpPHBbI MJIsI BCEX BHUJIOB JKMUBBIX CYIIECTB Ha IUIAHETE, a TAaKXKE HX
B3aMMOJICHCTBHE C OKpY>Karolel cpenoi. buomnorus, Takum o6pa3om, sIBISETCS OAHOM U3

OCHOBOIIOJIAraromunx HayK O XM3HH, a BJIaJICHUC OMOJOrMYEeCKMMH 3HAHUSIMH — OJHUM U3



HEOOXOMMBIX YCIIOBUH COXpAaHEHUS KU3HU Ha TUTAHETE.

OcHOBy cojaepxaHusi y4eOHOW JAMCUMIUIUHBI  «buojorus»  cocTaBistoT
CIIeNyIONTHEe BEAYIIUE WICH: OTIWYUTEIbHBIC TMPU3HAKH KUBOW MPUPOJBI, €€ YPOBHEBAS
OpraHu3alys U 3BONIONHKA. B COOTBETCTBUU C HUMU BBIIEIEHBI COJEPKATEIbHbIE TUHUU:
OMoJIOTHA Kak Hayka; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METOJIbl HAYYHOTO MO3HAHUS;
KJIETKA; OPTaHU3M; TTOMYJISAIINS;, BUI; KOCHCTEMBI (B TOM unciie onochepa).

Conep>xanve yueOHON TUCHUIUIMHBI HAMPABIECHO HA MOJATOTOBKY O0YUYalOIUXCs K
PELICHUIO BaXXHEMIIMX 3aJad, CTOSIMIMX Iepel OHOJIOTMYEeCKOW HayKol, — IO
paloHaIbHOMY IPUPOIOTIOIB30BAHUIO, OXPAHE OKPY>KAIOIIEH CPEIbl U 370POBBS JTIOICH.
B poQeCcCUOHATIBHBIX 00pa3oBaTenbHbIX OpraHu3aIusX, peanu3yronmx
00pa3oBaTEIbHYI0 MPOTPaMMy CpEeAHEro oOIlero o0pa3oBaHMs B MpeaeiaX OCBOCHHS
OIIOII CTIO Ha 6a3e 0CHOBHOTO 0011er0 00pa3oBaHMsl, U3yYEeHUE YICOHOU AUCITUTUIMHBI
«buonorus» uMeeT cBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT Mpoduiisi mpodecCHOHaTBEHOTO
oOpa3zoBaHus, Oa3upyeTcs Ha 3HAHMUSAX OOYYaIOIIMXCS, MOJYYEHHBIX NpPH H3YyYEHUU
ouonoruu, Xxumuu, (HU3NKU, reorpadguu B ocHOBHOU Iikoiie. [Ipu ocBoeHun npodeccuit
CIIO u cnennanbHocTedt CIIO TexHnyeckoro npoduiist npodhecCuoHaabHOro 00pa3zoBaHus
Oouosiorusi uszydaercss Ha 6azoBoMm ypoBHe DPI'OC cpegnero odiero oobpa3zoBaHus, MpHU
ocBoernn mpodeccuit CIIO u cnemmansHoctedt CIIO ectecTBeHHO-HAYyYHOTO TpOdHIIs
MpoQeCCHOHAIBHOTO 00pa3oBaHus OHOJIOTHS HU3y4yaeTcs Oojee YriyOJeHHO, Kak
npoduiibHas ydeOHas AUCIHUIUIMHA, YIUTHIBAIONIAs CICIIM(PUKY OCBaUBaeMBbIX Mpodeccuit
WU CHEUHAIBHOCTEW. DTO BBIPAXKAETCS B COJIEP)KAHUM OOYyYEHHS, KOJIMYECTBE YacoOB,
BBIZICISIEMBIX HAa U3YYCHHUE OTACIBHBIX TEM YUCOHOW NUCIMIUIMHEI, TIIYyOMHE WX OCBOCHUS
oOydJaronumMucs, o0beMe W XapakTepe MPaKTUYECKHX 3aHSITHH, TEeMOHCTpaIuii, BUAAX
BHEAYJIUTOPHOIN CaMOCTOATEIbHON pabOThl CTYIE€HTOB U T. .

[Ipu  ocBoenmm  cnemuanbHocTet  CIIO  rymanmurtapHoro  mpodwuis
podeCCHOHATEHOTO 00pa30BaHUs OMOJIOTHS U3y4aeTCs B paMKax Y4eOHOU JUCITUTUTHHBI
«buonorus» o0s3aTenbHON mnpenMmeTHoM obOnactu  «EctecTtBeHHbie Haykuy DOI'OC
cpenHero oo6Omiero oOpazoBanus. llpu oTOoOpe conepkanus y4eOHOU JTUCITUTUTMHBI
«buonorus» MUCHOIB30BaH KyJIbTYPHO-COOOPa3HBINA MOAXOMA, B COOTBETCTBHUU C KOTOPHIM
oOyyaroniyecs: AOKHbI YCBOUTH 3HAHMS M YMEHHs, HEOOXOIUMBbIE i1 (popMUpOBaHUS

oOIel KyJbTypbl, OMPEAEIAIONIeH aJeKBAaTHOE IMOBEICHHE YEIOBEKa B OKPYXKAIOIIEH



cpene, BOCTpeOOBaHHBIEC B JKM3HU U B IMpakTUUeCcKou AestenbHocTH. Ocoboe BHUMaHHE
YJIEJIEHO HKOJIOTMUECKOMY 0Opa30BaHUIO U BOCHUTAHMIO O0ydarommxcs, (HOpMUPOBAHUIO
Yy HHX 3HaHMM O COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTHHE MHpPA, LEHHOCTHBIX
OpHUEHTALU, YTO CBUAETEIBCTBYET O F'yMaHU3alMA OMOJIOTHYECKOTO 00pa30BaHusl.

ConmepxxaHue y4eOHOM JHUCHUIUIMHBI IpeaycMaTpuBaeT (OPMUPOBAHHUE Y
oOydaroniuxcsi OOIIEHAayYHbIX 3HAHUH, YMEHUH M HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
NEATENbHOCTH M KJIOYEBBIX KOMIIETEHLMM, BKJIKOYAKOIUX YMEHHE CpAaBHUBATh
Oouonoruueckue OOBEKTHI, AaHATU3UPOBATh, OLEHWBATh M 0000IIATh MOJyYECHHBIC
CBEICHMS, YMETh HAXOJIUTh U UCIOIb30BaTh HH(OPMALIMIO U3 PA3TUYHBIX UICTOYHUKOB. B
COJEpKaHUU Y4eOHOM JUCHUIUIMHBI KypCHBOM BBIJIEJIEH MaTepuaj, KOTOpbIM MpH
M3Y4YEHUU OMOJIOTUU KOHTPOJIIO HE MOJIEHKUT.

Heorbeminemoli uyacTbio 00pa30BaTENBHOIO IMpoOLIECCa SABISAIOTCS  BBINOJHEHUE
OOy4arolMMUCSl TPAKTUYECKUX 3aJaHUi, HHIMBUIYaJbHBIX IPOEKTOB, IOATOTOBKA
pedeparoB (10kI1a10B).

N3yuenne o0OmeoOpazoBaTebHON yuyeOHON OuCHUIUIMHBEI «buosjorusy 3aBepiaercs
MOABE/ICHUEM UTOTOB B (hopMe nuddhepeHIIPOBAHHOTO 3a4€Ta B paMKaxX MPOMEKYTOUHOU

aTTecTanuu odydarommxcs B nporecce ocsoenus [ITICC3 CIIO.

1.2. MecTto y4eOHOI TUCHUIIUHBI B y4eOHOM IJIaHe

VYuebnas gucruiuinaa «buonorusy siBisieTcs: yueOHbIM MTPEAMETOM T10 BHIOOPY U3
oOsi3atenbHONM mpeaMeTHoi obnactu «EctecTtBeHHble Hayku»y PI'OC cpemnero oOiiero
oOpazoBaHus. B mpodeccuoHalbHBIX 00pa30BaTEebHBIX OpPraHU3AIUAX, PEATU3YIOIIUX
o0pa3oBaTeNpbHyI0 MPOrpaMMy CpETHEro oO0Iero oOpa3oBaHUS B Ipejesiax OCBOCHUS
OIIOIT CIIO nHa ©6a3e OCHOBHOTO 0OmIero oOpa3oBaHus, ydeOHas JUCIUIUIMHA
«buonorusy n3ydaercsa B 00meodpazoBarenbHoM nukie yueoHoro miana OIIOIT CITO na
0a3e OCHOBHOTO 00IIero 0Opa3oBaHHS C MOJTYYEHHUEM CpPEIHETOo OO0IIero oOpa3oBaHUs
(TIIIICC3). B yuebnsix mianax [ITICC3 mecto yueOHOM muciuruinHbl «buojgorus» — B
cocTaBe 00111e00pa30BaTENbHBIX YUYEOHBIX AWCIMIUIMH TI0 BBIOOPY, (OPMHUPYEMBIX W3
o0s13aTenbHBIX TpeaMeTHbix obsacteit DI'OC cpemnero oOiiero oOpa3oBaHus, s

cnenuainbHoctei CI1O cooTBeTcTBYIOMIETr0O Mpodusis mpodeccHoHanTbHOTo 00pa30BaHUs



1.3. Pe3yabTaTbl 0CBOEHHUS] Y4eOHOI THCIUITUHBI

OcBoeHue conepkaHus ydeOHOW aucuMILIMHBL «buosorus» obecrneunBaer
JOCTUKEHHUE CTYJIEHTAMU CIICAYIOIIUX PE3yIbTaTOB:

JIUYHOCIHBIX.

— c(hopMHPOBAHHOCTH YYBCTBA TOPJIOCTH U YBAXKEHUSI K UICTOPUU U TOCTHKEHUSIM
OTEYECTBEHHOM OHMOTOTHUECKOM HaYKH; NpeCTaBICHUS 0 [EJIOCTHOU
€CTECTBEHHOHAYYHOW KapTUHE MUPA;

— TOHUMAaHHE B3aUMOCBSI3M U B3aUMO3aBHUCHUMOCTH E€CTECTBEHHBIX HAyK, HX
BIUSHUS Ha OKPYXAIOUIYI0 CpPeay, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYIO, COIMAIBHYIO U
TUYECKYIO C(ephl AESITENbHOCTU YEJIOBEKA;

— CIIOCOOHOCTH HCIOJIB30BAaTh 3HAHUSA O COBPEMEHHOW E€CTECTBEHHOHAYUYHOM
KapTHHE MHpa B 00pa30BaTEIbHON M MPOQPECCHOHATBHON AESITENbHOCTH; BO3MOXKHOCTU
MH(GOPMALIMOHHOHN CpeJibl 111 00eCIiedeH sl MPOTyKTUBHOTO caMo00pa30oBaHMUs;

— BJAJCHHUE KYJIbTYpOH MBIIUICHHS, CIOCOOHOCTh K OOOOIIECHHIO, aHAIU3Y,
BOCHPUATHIO MH(POPMAIUU B O0JIACTU €CTECTBEHHBIX HAyK, MOCTAHOBKE LEIH U BHIOOPY
myTel ee JOCTUKEHUs B IpodeccruoHanbHol chepe;

— CIHOCOOHOCTh PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTH COBPEMEHHBIMU
OPUHLIMIIAMHA ~ TOJIEPAHTHOCTH,  JUaJlora W COTPYJIHUYECTBA; TOTOBHOCTb K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTUBE;

— TOTOBHOCTb HCIOJb30BaTh OCHOBHBIE METOJbI 3alIUThl OT BO3MOXKHBIX
MOCJIE/ICTBUI aBapuid, KaTacTpod, CTUXUUHBIX O€CTBUN;

— o0mamaHve HaBblKamMu 0e30macHOM paboOTbl BO BpeMs  MPOEKTHO-
UCCIIEIOBATENIbCKOM W OKCIIEPUMEHTAIbHOM  AESITENbHOCTH, TMpPH  HUCIHOJIb30BAaHUU
1abopaTOpHOTrO 000PYIOBAHUS;

— CIOCOOHOCTh HCHOJb30BaTh MPHOOPETEHHBIE 3HAHUS W YMEHHUS B
NPAKTUUYECKOM JESITETbHOCTH W  TOBCEIHEBHOM JKM3HM [UIsI COONIONEHUS Mep
npoUIaKTUKA OTPABICHUM, BUPYCHBIX M JPYTHX 3a00JIeBaHUMN, CTPECCOB, BPETHBIX
NpuUBBIYEK (KypeHUs, aJKOroJu3Ma, HApKOMaHWH); NpPaBWJ TOBEIEHUS B MPHUPOIHON
cpene;

— FOTOBHOCTb K OKa3aHUIO NEPBOM NOMOIIM MPU TpaBMax, NPOCTYAHBIX U JPYTHUX

3a00JIeBaHUAX, OTPABICHUSIX MUIIEBBIMU IPOAYKTAMU;



Memanpeomemmbix:

— OCO3HaHHE COLMAJIBLHOM 3HAYUMOCTH CBOE€H mpodeccun/cnenuaibHOCTH,
oOJaziaHue MOTUBAaLIMEN K OCYIIECTBICHUIO MPO(ECCHOHABHOM e TENbHOCTH;

— MOBBIIIIEHUE WHTEUIEKTYaJIbHOTO YPOBHS B MPOIIECCE U3YUCHHS] OMOJIOTUYECKHUX
SBJICHUM; BBIJAIOIIUXCS JOCTHXKEHMM OMOJIOTHM, BOIIEAIIMX B OOIIECYEIIOBEYECKYIO
KyJIbTYypY; CJOXHBIX M TPOTHBOPEUYMBBIX MyTEH pa3BUTHSA COBPEMEHHBIX HAy4YHBIX
B3IJISIZIOB, WJIEH, TEOPHM, KOHUENLUMA, TUIOTE3 (O CYIIHOCTH W MPOUCXOXKICHUM KU3HU,
YesioBeKa) B X0/1€ paboThI C pa3IMYHBIMU UCTOYHUKAMHU HH(POPMAIIIH;

— CIIOCOOHOCTh OPraHM30BBIBATH COTPYJHUYECTBO €AMHOMBIIUICHHUKOB, B TOM
YlUClie C  MHCIOJb30BAHMEM  COBPEMEHHBIX  MH(GOPMalMOHHO-KOMMYHHMKAITMOHHBIX
TEXHOJIOTHUH;

— CIIOCOOHOCTh MOHUMATh MPUHIUIBI YCTOWYMBOCTU U MPOTYKTUBHOCTU KUBOU
IPUPOJIbI, YT €€ U3MEHEHUS MOJ] BIUSHUEM aHTPOIOTEHHBIX (PAKTOPOB, CHOCOOHOCTH K
CUCTEMHOMY aHaIM3y TJ00aIbHBIX HKOJOTMUECKUX MPOOJIeM, BOMPOCOB COCTOSIHHS
OKpY>KaloIlIe! Cpeibl U pallMOHAIBHOIO UCIOJIb30BaHUS IPUPOTHBIX PECYPCOB;

— yMeHue 000CHOBBIBATH MECTO U POJIb OMOJOTHYECKUX 3HAHUM B MPAKTUIECKON
AESTENbHOCTH JIIOJIEH, Pa3BUTHHA COBPEMEHHBIX TEXHOJIOTHI; OTIPEAEIATE KUBBIE 0OBEKTHI
B MpHUpOJE; MPOBOAUTH HAONIONEHHS 3a HSKOCHUCTEMaMH C LENbI0 HMX ONHMCAaHUSA U
BBISIBJICHHSI €CTECTBEHHBIX M AHTPOIOTCHHBIX M3MEHEHWI; HaXOIUTh U aHAJIM3HPOBAThH
uH(}OpMAIUIO 0 )KUBBIX 00BEKTAX;

— CIIOCOOHOCTH TPHUMEHITh OWOJIOTMYECKHWE W DKOJOTUYECKHWE 3HAHUSA IS
aHaIM3a NPUKJIAJAHBIX MPOOJIEM X035UCTBEHHOU A TENbHOCTH;

— CHOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEACHUIO UCCIEIOBAaHUM, MOCTAaHOBKE
€CTECTBEHHOHAYYHOTO JKCIIEpUMEHTA, HCIIOIH30BAHUIO HH(POPMAIIMOHHBIX TEXHOJIOTHM
IUIS pellieHus] HAyYHBIX U MPo(eCcCUOHANbHBIX 33/1a4;

— CIHOCOOHOCTh K OLIEHKE STHYECKHX AacleKTOB HEKOTOPBIX HCCIEAOBAHUN B
o0Js1acTi OMOTEXHOJIOTHHU (KIIOHUPOBAHKUE, UCKYCCTBEHHOE OIIOAOTBOPEHHUE);

NpPeoOMemHblxX.

— cOpMHUPOBAHHOCTH MPEACTABICHUI O POIH U MECTE OMOJIOTHH B COBPEMEHHOMN
HAy4YHOM KapTMHE MHUpa; MOHUMAHUE POJU OMoJorud B (GOPMHPOBAHMU Kpyrozopa u

(GYHKIIMOHATFHOW TPaMOTHOCTH JIJISl PELICHUS MPAKTUYECKUX 3a/1ay;



— BJIQJICHUE OCHOBOMOJIATAIOIIUMU TOHITUAMU WU MOPEACTABICHUAMHU O KUBOU
OpUpOJIe, €€ YPOBHEBOM OpraHu3aldd W OBOJIOLMHM; YBEPEHHOE IIOJIb30BAHHE
OMOJIOTUYECKON TEPMHUHOJIOTHEH U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO IMO3HAHMS, UCIIOJIb3yEMBIMU IPHU
OMOJIOTUYECKUX  HCCIEAOBAHUSAX JKUBBIX OOBEKTOB M  JIKOCHUCTEM: OIUCAHUEM,
U3MEPCHUEM, TPOBEICHUEM HAOJIONCHUHN; BBIABICHHE | OIICHKA AHTPOIOTEHHBIX
U3MEHEHU B IPUPOJE;

—  c(OpMHUPOBAHHOCTh yYMEHHH OOBSACHITH PE3yJbTaThl  OMOJOTHUUYECKHUX
AKCIIEPUMEHTOB, PElIaTh AJIEMEHTAPHbBIC OMOJIOTUYECKUE 3a]1aUu;

— c(hopMUPOBAaHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K OMOJIOTMYECKOM
nHpopMaIuy, TMOJy4aeMoil U3 pa3HbIX HCTOYHUKOB, TJIOOATBHBIM 3KOJIOTHYECKUM

HpO6JICMaM U IIyTAM UX PCIICHUA.

1.4. Copep:xanue y4eOHOM JUCHUIINHbBI

BBEJAEHUE.

OOBeKT M3ydeHus: OMONIOTUU — kuBasi npupoja. [Ipu3Haku >KUBBIX OPraHU3MOB H
WX MHOrooOpa3ue. YpOBHEBas OpraHu3alus >KUBOW NPHUPOABI U ABOIONMSA. Metoapl
MO3HAHUs KUBOW Tpupoasl. OOmme 3akoHOMepHOCTH Ouosioruu. Ponbs Ouosnoruu B
(hOpMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHHBI MHUpa M MPAKTUYECKOU
NEeSTEeNbHOCTH  Jtofedl. 3HaueHWe OWOJOTMM TPU  OCBOCHMHM  Tpodeccuii  u
CIeMAIbHOCTEH  cpenHero  mpodeccHoHalbHOTO  OoOpa3zoBaHus.  JleMoHCTpanuu
buonornueckue cHUCTEMBI PAa3HOTO YPOBHS: KIJIETKA, OPraHW3M, OIS, dKOCUCTEMA,
ouocdepa. IlapcTBa KHBOI TIPUPOIBI.

1. YYEHUE O KJIETKE.

Tema 1.1. Xumuueckasi opranusanusi KieTkn. Kietka—osneMeHTapHas KuBas



CHUCTEMA M OCHOBHAas CTpYKTypHO‘(bYHKHI/IOHaJIBHaH CANMHHIIA BCEX KUBBIX OPraHU3MOB.
KpaTKa}I HNCTOpUA U3YUCHUA KIICTKH. XuMudeckas OpraHu3anuAa KJICTKH. OpFaHI/ILIeCKI/Ie
N HCOPraHNMYCCKUC BCUICCTBA KIICTKHM W JKHMBBIX OPIraHU3MOB. BCJIKI/I, YIIICBOAbI, JIMIIU/BI,

HYKJICHUHOBBIC KHCJIOTBI 1 UX POJIb B KIICTKC.

Ilpaxmuueckoe 3ansimue Nel. OCHOBBI ITuTONOTUU. Penienue 3amay.

Tema 1.2. Crpoenne u ¢yHknuMH KJIeTkH. [IpokapuoTHueckue U
AYKapUOTUYECKHE KIETKH. BUpychbl Kak HekjeTouHass ¢opMa >KM3HU M WX 3HAYCHUE.
boprba ¢ BupycHeiMu 3a0oieBanmsmu (CITMJ] w ap.) [urommasmMa u KjeTodHas
MeMOpana. OpraHousibl KieTkdu. OOMEH BElIECTB M MPEBpAILEHUE SHEPTUH B KIIETKE.
[Inactuyeckuii u sHeprernyeckuii oomen. Crtpoenue u yHkuuu xpomocom. JITHK—

HOCUTENb HaciencTBeHHOM uHpopmaruu. Permukanus JIHK. I'en. I'enetnueckuil Ko.

buocunTtes Oejika.

IIpakmuuecxoe 3anusmue Ne 2. BuocuHTe3 OEJIKOB.

Tema 1.3.7Ku3HeHHbIH HUKI KJIeTKH. KieTkn u ux pazHooOpaszne B MHOTOKJIETOYHOM
opranuzMe. JuddepenunpoBka kierok. Kierounas Teopus CTpOEHUS OPraHU3MOB.
Muro3. [utokunes. Iemonctpanuu CtpoeHue u cTpykTypa Oenka. CTpoeHHE MOJEKYI
JIHK u PHK. Perumukanus JIHK. Cxembl sHepreTudeckoro ooMeHa u OMocuHTe3a Oelka.
CrpoeHue KJIETOK MPOKApUOTUIYKAPUOT, CTPOCHUE U MHOrooOpa3ue KIETOK pacTeHUN U

#KUBOTHBIX. CTpoeHue Bupyca. @ororpaduu cxem CTpoeHHs! XpoMocoM. Cxema CTPOeHHUs

resga. MuTos.

IIpaxmuuecxoe 3anamue Ne 3. TecTOBBI KOHTPOJIb.

2.0PTAHU3M. PASMHOXEHUE U UHIUBUAYAJIBHOE PABBUTUE

OPTAHU3MOB.



Tema 2.1.PazmHokeHueoprann3moB. Opranu3amM—eauHoe 1enoe. MHorooOpasue
opraHu3MoB. Pa3mMHoOXeHHe—Ba)KHElIIee CBOMCTBO KUBBIX opranu3zMoB. [lonoBoe u

Oecronoe pasMHOkeHue. Meio3. OOpa3oBaHUe MOJOBBIX KJIETOK U OIIOIOTBOPEHHUE.

lIpakmuuecxoe 3anamue Ne 4. Muto3 — yHUBEpPCAIbHBIM CHOCOO JAeCHUS
COMATUYECKUX KJIETOK

Tema 2.2. NuauBuayajbHOepPa3BUTHEOPraHU3MA. OMOpHOHATBHBIN
sTanoHTorene3a. (OCHOBHbIE CTaJAUM HAMOPUOHATBLHOTO  pa3BuTHs. OpraHoreHes.
[ToctamOpuonanbHOE pa3BuTUe. CXOACTBO 3apOJbIIICH MpeacTaBUTENEH pa3HBIX TPYyII
ITIO3BOHOYHBIX KAK CBUJIETEJIBLCTBO MX 3BOJIIOLMOHHOIO poAcTBa. [IpuunHBI HapylleHUl B
Pa3BUTUU OPraHU3MOB.

Tema 2.3. UnauBuayaIbHOepa3BHTHeYEJOBEKA. PernpoayKTUBHOE 370POBhE.
[TocnencTBust BIMSHUS AJIKOTOJII, HUKOTHMHA, HAPKOTHUYECKUX BELIECTB, 3arps3HEHUS
cpenbl Ha pa3BuTHE uenoBeka. JlemoncTpamuu MuorooOpasue opranuzmMoB. OOMeH
BEIIECTB M TIpPEBpallleHue sHepruu B KieTtke. DortocuHrtes. JleneHuexknerku. Murtos.

becrionoe pasmHokeHue opraHuzMoB. (OOpa3oBaHHME TIOJOBBIX KIETOK. Meiio3s.

OmnonoTBopeHue 'y  pacTeHud. MHAMBUAyalbHOE pPa3BUTHE OpPraHuU3Ma. [WIbI
MOCTAMOPHOHAIILHOTO Pa3BUTHUS KUBOTHBIX.

IIpaxmuyeckoe 3ansamue NeS. Pa3MHOXEHUE OPraHU3MOB.

3.0CHOBbBI TEHETHUKHN U CEJEKIUU.

Tema 3.1. 3akoHomMepHOCTM W HM3MEHYUBOCTH. OCHOBBI y4Y€HHS O
HACJEACTBEHHOCTH W HM3MEHYMBOCTH. [eHeTmka — Hayka O 3aKOHOMEpPHOCTSX
HACJIEJICTBEHHOCTH M W3MEHUYMBOCTH OpraHusmoB. I. MeHzaenb — OCHOBONOJIOKHUK
reHeTUKU. [ eHeTnyeckas TEpPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI TEHETUKH, YCTAHOBJICHHbIE

I Menaenem. MoHoruOpuaHoe U AUTHOPUIHOE CKpEIIMBaHHE XPOMOCOMHAsi TEOPHs



HaCJEICTBEHHOCTH. B3amMmonelictBue reHoB. ['eHetnka mnona. CLEIUIEHHOE C I0JI0OM
HacjeloBaHWEe. 3HAYEHUWE TEHETUKHM Ul CEJIEKIMUM W MeauuuHbl. HacnencrBeHHsle
00JIe3HU YeNOBeKa, MX NPUYUHBI U TMPOQPHIAKTUKA. 3aKOHOMEPHOCTH H3MEHUYHBOCTH.
HacnenctBeHHasi, WM TEHOTUIIMYECKAs, WM3MEHUYMBOCTh. MopudukanvonHas, WiIu
HEHACJICICTBEHHAs,, W3MEHYMBOCTh. leHeTHka 4deyoBeka. [eHeTmka M MeIuUMHA.
MarepualibHble OCHOBBI HACJIEACTBEHHOCTH U U3MEHYMBOCTH. [ €eHETHKA U 3BOJIOLIMOHHAS
Teopus. [ eHeTHKA NOMyJISIH .

IIpaxmuueckoe 3ansimue Ne6. Perienue 3agad o MOHOTUOPUTHOMY CKPEILIMBAHUIO.

IIpaxmuueckoe 3anamue Ne7. I'enernka nona. HacnenoBanne npu3Hakos,
CLEIUICHUS C IOJIOM.

Tema 3.2. OCHOBBI CeJIeKUMH PACTeHHMH, KUBOTHBIX U MHKPOOPraHM3MOB.
I'enetnka — TeopeTHdeckas OCHOBa cenekuuu. OJOMallHWBaHHWE JKUBOTHBIX U
BBIPAIIMBAHUE KYyJIBTYPHBIX PAaCTEHUN — HadaJbHbIC JTanbl cenekuuu. Ydenue H.U.
BaBuioBa o nueHTpax MHOroo0pasusi 1 NpOUCXOKIAEHUS KyAbTYPHBIX pacTeHHil. OCHOBHbIE
METOABl CEJIEKIUU: TUOpUIM3alKS M UCKYCCTBEHHBIH OTOOp. OCHOBHBIE TOCTHIKEHUS
COBPEMEHHOM  CEJNeKUUU  KYJbTYPHBIX  pAacT€HUH, JOMAIIHUX  JKUBOTHBIX U
MUKpPOOPTaHU3MOB. buOTexXHONIOTHs, €€ JOCTH)KEHHUS M TEPCHEKTUBBI Pa3BUTHSL.
OTuYecKkue achekThl HEKOTOPBIX JOCTWXEHUM B OuorexHonoruu. KionupoBanue
KUBOTHBIX (MPOOJEMbl KJIOHHUPOBaHUS ueioBeka). JleMoHcTpannu MoHorubpujaHoe u
aurnopugHoe  ckpemuBanue. llepekpect xpomocom. CueruieHHOE —HaclieoBaHuUE.
Myrtauuu. LleHTpbl MHOrooOpa3us 1 MPOUCXOXKIECHUS KYJIBTYPHBIX PACTEHUN U IOMAIIHUX
KUBOTHBIX. [ mOpunn3zanus. MckyccrBeHHslit ot0op. HacnenctBeHHbie 00JIe3HU YeI0BEKa.
BinsiHMe ankoroyim3ma, HAPKOMaHWH, KypEHHUS! Ha HACJIECTBEHHOCTb.

IIpakmuueckoe 3anamue Ne 8. B3aumopeiicteue reHoB. HacnegoBanue rpynn KpoBH H
pe3yc-(pakTopos.
4.1TPOUCXOXKJIEHHUE U PASBUTHUE )KU3HU HA 3EMJIE.
IBOJIIOIIMOHHOE YUYEHHUE.

Tema 4.1. IIpoucxoxaeHne U HayaJbHbIe 3TAaNlbl PA3BUTHA KU3HU Ha 3emuie.
[unoTre3pl  MPOUCXOXKACHUS  KU3HU.  M3ydeHWe  OCHOBHBIX  3aKOHOMEpPHOCTEH
BO3HMKHOBEHUS, Pa3BUTUS M CYLIECTBOBAHMS XU3HH Ha 3emie. YCIOKHEHHE >KUBBIX

OpraHu3MOB B IIPOHECCE OBOJIIOLIMH. MHOFOO6paSI/I€ JKUBOIO MHpPA Ha 3emie u



COBPEMEHHAs €r0 OpraHu3alusl.
Tema 4.2. UcTopusi pa3BUTHS IBOJIONMOHHBIX Haell. 3HaueHue padot K.JIunnes,

K.b.Jlamapka B pa3BUTHUM SBOJIOIMOHHBIX WJIE B OUOIOTHU. DBOJIOIMOHHOE yueHue Y.

Hapeuna. EcrecTtBeHHbI 0TOOp. POib 3BONIOLMOHHOTO yueHUss B (OPMUPOBAHUU

COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

Ilpaxmuuyeckoe 3anamue Ne 9. Onucanue ocodeil 0AHOTO BUAA MO MOP(POIOTrHIECKOMY

KPUTEPHUIO.

Tema 4.3. Mukpossoawouuss HW MakpoIBoawuusa. KoHuenuus Buaa, e€ro
kputepuu. llonmymsius—cCTpyKTypHas €IMHHIA BHJA W DBOJIOLUM. [[BHKyIye CUIIbI
sBomonMu. CHuHTeTHYecKass Teopus »dBomonuu. MukposBomonus. CoBpeMEHHbIE
npencrasienus o BupoodOpazoBanun (C. C. YersepuxoB, W. W. IlImanbraysen).
Maxkpossomonust.  [lokazatensctBa 3Bomtouuu. 10 CoxpaHeHue OHOJIOTHYECKOIO
MHOTrooOpa3usi Kak OCHOBa YCTOMYMBOCTH OHOC(EpPbl M MPOTrPECCUBHOIO €€ Pa3BHUTHSL.
[IpnuvHbl BbIMUpaHus BUAOB. OCHOBHBIE HAIPaBIEHUS 3BOJIOLMOHHOIO Iporpecca.
buonorudeckuii mporpecc u Ouonoruueckuit perpecc. emonctpanuu Kpurtepuu Buja.
CrpykTrypa nomyisuuu. AAaNTUBHBIE OCOOCHHOCTH OPraHW3MOB, MX OTHOCHTEIbHBIN
XapakTep. OBOJIOLUMOHHOE JIPEBO PACTUTEIBHOIO MHpA. OBOJIIOLMOHHOE JPEBO
’KUBOTHOTO Mupa. [IpencraBurenu peikux NCYE3ar0IIUX BUJOB PACTEHUI U dKUBOTHBIX.

IIpaxmuueckoe 3anamue Ne 1(0.TecTOBbII KOHTPOJIb.

5. NPOUCXOKAEHUE YEJIOBEKA.

Tema S5.1. AnTpomorede3. Opomouuss npumaroB. COBpPEMEHHBIE THIIOTE3BI O
IIPOUCXOXKICHUH 4YesloBeKa. Jloka3arenbcTBa POJACTBA YEJIOBEKA C  MIICKOIUTAIOIUMU
KUBOTHBIMH. DTaIlbl 3BOJIIOLIMH YEJIOBEKA.

Ilpakmuueckoe 3anamue Nell. AHanu3 ¥ OLIEHKa pPa3iIUYHbIX THUIIOTE3 O
IIPOUCXOXKICHUH YEJIOBEKA.

Tema 5.2. YenoBeueckue pacbl. PoICTBO W €IMHCTBO MPOUCXOXKICHUS
yenoBeyeckux pac. Kputuka pacusma. [lemoncTparuu YepTbl CXOACTBA U pazinyus
YeJloBeKa W JKMBOTHBIX. YepThl CXOACTBAa 4YelOBeKa W mnpumaroB. [IpoucxoxineHue
yesnoBeka. YenoBeueckue pachl.

Ilpakmuueckoe 3anusamue Ne 12. TecTOBbII KOHTPOJIb.

6. OCHOBBI OKOJIOTUMN.



Tema 6.1. IKoJI0TMI—HAYKa 0 B3AUHMOOTHOLICHHUAX OPraHU3MOB MEX1y c000M
U OKpY:Kawuiei cpeaoil. Dkojaoruyeckue (pakTopsl, UX 3HAYECHUE B J)KU3HU OPraHU3MOB.
OKOJIOTMYECKHE CHUCTEMBbl. BuaoBas H NPOCTPAHCTBEHHAs CTPYKTypa 3SKOCHUCTEM.
[IumeBble CBsI3U, KPYyroBOPOT BELIECTB M IPEBpPALICHHE HHEPrUM B 3KOCUCTEMAX.
MexBH10BbIE B3aUMOOTHOILIEHHUS! B SKOCUCTEME: KOHKYPEHIMs, CUMONO03, XUIIHUYECTBO,
napa3utusMm. [IpuurHbl yCTORHYMBOCTH M cMEHBI 3KocucTeM. Cykueccun. IcKyccTBEHHbIE
CO00111eCTBa—arpO’KOCUCTEMBI U YPOOIKOCUCTEMBI.

Ilpakmuueckoe 3anamue Ne [3.PenieHre 3K0JOrMYECKHUX 3a/1a4.

Tema 6.2. buocgepa - rmod6aabHas 3xkocucrema. Yuenue B. U. Bepnaackoro o
o6uocdepe. Ponp xuBbpix opranu3moB B Ouocdepe. buomacca. KpyroBopor BakHeHmmx
OMOTEHHBIX AJIEMEHTOB (Ha MpUMEpPE YIIepo/ia, a30Ta U Jip.) B ouocdepe.

lIpaxmuueckoe 3auamue Ne 14. PerieHrne 3KOTOTMYECKUX 3a1a4

Tema 6.3. buochepa u uesoBek. l3menenus B Ouocdepe. IlocneacTBus
NEATEIbHOCTH YEJOBEKa B OKpyXawllen cpene. Bo3nencTBue Nporu3BOACTBEHHOU
NEATeIbBHOCTH Ha OKPYXKAIolIylo cpeay B oOiactTu cBoeit Oyaymied mnpodeccun.
[nobanbHBIE JKOJIOTMYECKUE TMPOOJEMbl W MYTH MX pEHICHUs. OKOJOTUS Kak
TEOpETHYEeCKasi OCHOBAa pPAaIlMOHAJILHOTO MPUPOJONOIb30BAHUS U OXPaHbl TPHUPOIBI.
Hoocdepa. [IpaBuna moBemeHus rofeii B OKpyKalolleW MPpUPOIHON cpene. bepexHoe
OTHOILICHHE K OMOJIOTMYECKUM OObEKTaM (PacTEHUSIMU >KMBOTHBIMU HUX COOOIIECTBaM) U
HX OXpaHa.

IIpakmuueckoe 3anamue Ne [5.PelieHne 5KOJIOTMYECKUX 3a7ad MO0 COXPAHEHUIO
ouochepsl.

JemMoHcTpanuu: OKoJOTUYECKUE (AKTOpPhl M WX BIUSHUE Ha OPTaHU3MBI.
MeXBUIOBbIE OTHOIIECHUS: KOHKYPEHIIMS, CUMOHO3, XHUIIHUYECTBO, Mapa3sUTHU3M.
SpycHocTh pacTUTEnBEHOTO cooOmecTBa. [lumeBsie 1€ W CeTH B OHMOIICHO3E.
Oxonornyeckne nupamuabl. Cxema skocuctemMbl. KpyroBopoT BEHIECTB M MpPEBpPAILCHUE
SHEPruu B dKocucteme. buocdepa.

Kpyrosopot yrepona (azota u ap.) B 6uocdepe. Cxema arposkocuctembl. Oco60
OXpaHsieMbIe PUPOIHbIEC TeppuTopuu Poccum.

7. BUOHUKA.

Tema 7.1. BUOHHKa KaK OJHO M3 HaNpaBJeHWH OHOJIOrHM M KHOEPHETHKH.



Paccmotpenne 6uonukoir ocodbeHHocTel MOp(ho-(hrU3HONOrnuecKoil OpraHu3alnun KUBBIX

OpraHU3MOB W HUX HCIIOJIB30BaHUA AJIA CO3AaHUsA COBCPHICHHBLIX TCXHHYCCKHUX CHCTEM H

YCTpOI;'ICTB 10 aHaJIOTHUH C )XMBbIMH CHUCTCMaMH. HpI/IHHI/IHBI " IIPUMCPBI UCIIOJIb30BaHUA B

XO3SIMICTBEHHOM JI€SITENIbHOCTA JtoAeil MOp(o-(PyHKIIMOHAIBHBIX YepT OpraHu3aluu

paCTeHI/Iﬁ H ) KUBOTHBIX.

Ipaxmuueckoe 3ansimue Ne 16. Pemenne 3aad mo OMOHHUKE.

IpumepHbieTeMbIpedepaToB (I0KJIAN0B), HHIMBUIYAJIbLHBIXIIPOEKTOB:

1.

NOoOhkow

10.

11.

12.

13.

14,

15.

16.
17.

18.

19.

Knerounass teopusi cTpoeHHsi OpraHu3MoB. VcTopus M COBPEMEHHOE
COCTOSIHUE.

HacnencrBennass wuHdopManus W Tepenadya €€ M3 IOKOJICHUS B
MIOKOJICHHUE.

JIpamMaTU4eCcKUe CTPaHULIBl B UICTOPUU Pa3BUTHUSI TEHETUKHU.

Ycrnexu COBpEMEHHON F€HETUKU B METULIMHE U 3APABOOXPAHEHUU.
HcTopus pa3Butus 3BOIONMOHHBIX uaen 1o Y. /lapBuHa.

«Cucrema npupons» K. JInHHes u ee 3HaYeHUE IJ1s1 pa3BUTHsI OUOJIOTHH.
CoBpeMeHHbIE TIPEACTABICHUS O MEXaHu3MaX U 3aKOHOMEPHOCTSIX
ABOJIFOLIUAH.

CoBpemeHHbIE TIpEACTaBICHUSI O 3apOXKJICHUM >KU3HHU. PaccMoTpeHue u
OIIEHKA Pa3JIMUHbBIX TUIIOTE3 MPOUCXOXKICHUS

CoBpeMEHHBIN 3Tanm  pa3BUTUS 4YeEJIOBEUECTBA. UeENOBEUECKHE PACHI.
OnacHocTh pacusma.

Bo3sgeiicTBue 4enoBeka Ha MPUPOLY HA PA3IMYHBIX ATanax pa3BUTHUS
YeJI0BEUECKOTo 00111eCTBa.

BnusiHne oxpyxaromed cpeapl M €€ 3arpsA3HEHHMsT Ha  pa3BUTHE
OpraHu3MOB.

Brnusuaue kypeHus, ynorpeOJeHus] aJKkoroisi ¥ HapKOTUKOB POIUTEISIMU
Ha YMOpPUOHATBHOE pa3BUTHE peOEHKA.

Butamunbl, hepMeHTHI, TOPMOHBI M MX POJb B opraHu3me. HapyieHus
IIPU UX HEIOCTATKE U U30BITKE.

[IpyuriHBl W TpaHULBI YCTOMYMBOCTU Ouochepbl K BO3AECUCTBUIO
NesITEJILHOCTH JIIOJICH.

buorieHo3b1 (3KOCUCTEMBI) Pa3HOTO YPOBHS U HUX COIMOAYUHEHHOCTH B
o0abHOM PKOcucTeMe—Ouocdepe.

BunoBoe u axoorudeckoe pasnoodpasue OMoIeHo3a.

[ToBbIIeHWE  TPOAYKTHUBHOCTH  (POTOCHMHTE3a B HCKYCCTBEHHBIX
AKOJIOTHYECKUX CUCTEMAX.

Paznuunbie 3K0M0rMYECKUE MUPAMHUIBI U COOTHOILICHHSI OPraHMW3MOB Ha
KQXXJ0U UX CTYNEHH.

[TyTn mOBBIIIEHUST OMOJIOTMYECKON MPOTYKTUBHOCTH B HMCKYCCTBEHHBIX
HKOCUCTEMAX.



20.

21,

22,

23.

Ponp  mpaBUTENBCTBEHHBIX U OOINECTBEHHBIX  JKOJIOTHUYECKHUX
OpraHu3alii B COBPEMEHHBIX Pa3BUTHIX CTPaHaX.

PanmonanbHoe UWCHOJB30BaHHME M OXpaHa HE  BO300HOBISEMBIX
MPUPOAHBIX PECYPCOB (Ha KOHKPETHBIX IPUMEPAX ).

OmnacHocth m1o0anbHBIX HapymieHud B Onocgepe. O30HOBBIE «IBIPBIY,
KHCJIOTHBIE JJOXK/IU, CMOTH U UX IPEAOTBpaIlEHUE.

DKOJIOTUYECKUE KPU3UCHI U IKOJIOTMUECKHE KaTaCTPOQBbI.

2. TemaTuueckoe IJIAHUPOBAHHUE

[Ipu peanuzanuu cojaepkaHusi oO0IIe00pa3oBaTEIbHON y4eOHOW JTUCIMIUIMHBI
«buonoruss» B mnpenenax ocoeHus OIIOII CIIO na ©6a3e OCHOBHOTrO OOIIETO
obOpasoBanms ¢ moiaydeHuem cpennero obmiero oopazosanus (IITICC3) makcumanbHas
ydeOHas Harpy3ka oOy4aroninuxcsi COCTaBIISET:

Buj yueOHoii padoThl KosmuectBo
4acoB

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) o4
O0si3aTeIbHASL AYTUTOPHAS HATPY3Ka (BCEro) 36
B TOM YHCIIE!
MIPaKTUYECKHUE 3aHITUSI 16
1a00paTOPHbIE 3aHATHS -
KOHTPOJIbHBIE paObOTHI -
CamocrosiTenpHas paboTa (Bcero) 18
ITpomesxyTouHas arrectanus B popme qudepeHInpoBaHHOrO 3a4eTa

TemaTnueckuu nJjian

Ne HaumeHoBaHUe TeM U pa3ieJioB KouauyecTBo
4acoB
1 Bgenenue 1
1.YueHus o KieTKe 6
2 XuUMHUECKasi OpraHu3anus KJIeTKH 1
3 IpakTuyeckoe 3ansitue Ne 1 1
OcHoBBbI 1IuTONOTMU. Pemenne 3anay.
4 CtpoeHne U QyHKIMH KIETKH. 1
5 IIpakTHyeckoe 3ansaTHe Ne 2 1
buocunTes 6enka.
6 JKU3HEHHBIN 1K KIETKU. 1
7 IMpakTnyeckoe 3ansaTHe Ne3 1
TecToBBINM KOHTPOJIb.
2. Opranusm. PazMHoKeHMe M MHIMBHYAJIbHOE PA3BUTHE OPraHU3MOB 5
8 Pa3MHOXEHE OpraHU3MOB. 1
9 IIpakTnyeckoe 3ansitue Ne 4 1
MWUTO3 — YHUBEPCAJIBHBIH CITOCO0 JENCHHUSI COMaTHIECKUX KIIETOK
10 WNHuBuayanbHOE pa3BUTHE OpraHU3Ma. 1
11 NHnuBuayanpbHOE pa3BUTHE YETOBEKA. 1
12 IMpakTHueckoe 3ansTue Ne 5 1




‘ Pa3MHOXEHHE OPraHU3MOB.

3. OCHOBBI T€HETHKH U CeJIeKIHHU 5
13 3aKOHOMEPHOCTH M H3MEHUUBOCTH. 1
14 IIpakTnyeckoe 3ansaTHEe Neb 1

Pemrenue 3a1a4 1o MOHOTHOPUHOMY CKPEUTHBAHUIO
15 IIpakTnyeckoe 3ansaTue Ne 7 1
I'eneruka nona. HacrnenoBanue npu3HakoB, CLIETIJICHHUE C TTOJIOM.
16 OCHOBBI CEJIeKIINU PACTCHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. 1
17 IIpakTnyeckoe 3ansaTHe Ne8 1
B3anmoneiicteue renoB. HacnegoBanue rpynin KpOBU U pe3yc-
(hakTOpOB.

4. IlponcxoxieHue U pa3BUTHeE )KU3HU HA 3emJie. DBOJTIOIMOHHOE YYeHHe. S
18 [IpoucxoxaeHne u HauyaJabHbIE ATAIbI Pa3BUTHSI )KU3HU Ha 3eMIle. 1
19 Hcropus pa3BUTHS SBOJIOLMOHHBIX HIECH. 1
20 IMpakTHyeckoe 3ansaTHEe Ne9 1

Omnucanne ocoOelt 0JHOro BHJIa IO MOP(OIOTHIECKOMY KPUTEPHIO.
21 MUuUKpO3BOJIIOLUS U MAKPOIBOJIFOLIMSL. 1
22 IpakTyeckoe 3ansaTue Nel( 1
TecToBbIid KOHTPOJIb

5. IIpoucxoxkaeHne YejoBeKa 4
23 AHTpoOnorenes 1
24 IIpakTHyeckoe 3ansaTue Nell 1

AHaJIN3 U OIIEHKA PA3JIMYHBIX THIIOTE3 O MPOUCXOXKICHUH YEJIOBEKA
25 Pacel yenoBeka 1
26 IIpakTyeckoe 3ansaTHe Nel2 1
TecToBbIid KOHTPOJIb

6. OCHOBBI IKO0JIOTHH 7

27 DKoJIoTusl — HayKa O B3aMMOOTHOIIEHUSX OPTaHU3MOB MEX1y cO00H 1 1
OKpY>Karolllen cpeion

28 IIpakTuyeckoe 3ansaTue Nel3 1
PenieHue 5K0JI0rH4YecKuX 3a/1a4

29 brocdepa — rimobaibpHas SKOCUCTEMA. 1

30 buocdepa — rinobdanbHas sKocucTeMA. 1

31 IIpakTHyeckoe 3ansaTHe Ne 14 1

32 bruocdepa u yenosex. 1

33 IIpakTnueckoe 3ansiTue Ne 15 1
Pemnienne sko0rnueckux 3a1a4 Mo COXpaHeHUI0 OMoCQeEpHI.

7.bnonuka 2
34 buonnka 1
35 IIpakTuyeckoe 3ansitue Nel6 1

Pemenne 3a1a4 mo OMOHHUKE.
36 JuddepeHIpoBaHHBIHN 3a4eT. 1

Bcero 36 yacos




XapaKTepuCTHKA OCHOBHBIX BH/I0B YU4eOHOH AeSITeIbHOCTH 00y4aroIMXCs

Copaepxanne o0yueHnst

XapakTepuCTHKAa  OCHOBHBIX  BHAOB  JeSITeJIbHOCTH
CTY/ICHTOB (HA YPOBHe Y4eOHBIX /IeiiCTBHI)

Beenenune

O3HaKOMIICHHE ¢ OHOJIOTHYSCKHMH CHCTEMaMH Pa3HOTO
YPOBHSI:  KIETKOW,  OpPraHu3MOM,  [ONYyJALHEH, 3KOCHCTEMOH,
ouoctepoii. Ompenenenue ponau  Ouonormu B (popMHpOBaHUU
COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa M MPAKTUYECKON
JIeSITEIbHOCTH JIFOACH.

OOyueHne COONMIOACHUIO TMPaBUJI TOBEACHUS B MPUPOJE,
OCcpeKHOMY OTHOIICHUIO K OHMOJOTMYECKUM OOBeKTaM (PacTCHUSM WU
’KHBOTHBIM M HX COOOIIIECTBAM) U UX OXpaHe

YYEHUE O KJIETKE

XumMuueckas
OpraHu3anus KJIEeTKU

YMeHue MNpoBOAUTH CPABHEHHWE XHUMHYECKOW OpraHu3aluu
JKUBBIX U HE)KHMBBIX O0BEKTOB.

[lonmydyenue mpencTaBieHuss O POJM  OPraHUYECKHX H
HEOPraHMYEeCKHUX BEILIECTB B KIJICTKE

Crpoenne W (yHKIUH
KIICTKH

W3ydeHne cTpoeHUs KIETOK 3YKapHOT, CTPOEHHS M MHO-
roo0pasusi  KJIETOK pacTeHWd ¥  JKUBOTHBIX C  ITOMOIIBIO
MHUKPOIPENaparToB.

HaGnronenne KJIeTOK pacTeHHH M KUBOTHBIX IO/ MHKPO-
CKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax, ux onucanue. [Ipurorosnenue
Y OIIMCAaHUE MUKPOIIPENapaToB KIETOK pacTeHuil. CpaBHEHHE CTPOCHUS
KJIETOK PACTEHHUH U )KUBOTHBIX [0 TOTOBBIM MHKpOIIperapaTam

OOmen BEIECTB U
[pEBPAICHUE YHEPTHU B KJIETKE

YMeHre CTpOUTh CXEMBl DHEPreTHYecKoro oOMeHa U Owuo-
cHHTe3a Oenka.

[MTonyuenue mpeacTaBieHHs O MPOCTPAHCTBEHHOW CTPYKTYpe
oenka, moniexy JIHK u PHK

JKuzaeHHbIi LUK
KJIETKHU

O3HaKOMIIEHHE C KJIETOUYHOI TeOpHUeil CTpOEHUS] OPraHU3MOB.

VYMeHne caMOCTOSITEIFHO MCKATh JIOKa3aTeabCTBA TOTO, YTO
KJIETKa — D3JIEMEHTApHAas *WBas CHUCTEMa W OCHOBHAs CTPYKTYpHO-
(YHKIIMOHAJIbHAS €IMHUIA BCEX JKUBBIX OPIaHU3MOB

OPI'AHM3M. PASMHOXEHHWE 1 UHINBUAYAJIBHOE PA3BUTHE OPTTAHU3MOB

PasmHuoxenue OBJ'IaI[eHI/Ie 3HAHUAMH O Pa3sMHOXCHHU KakK O Ba)KHEHIIIEM
OpraHu3MoB CBOMCTBE KHBBIX OpraHu3MoB.

VYMeHHne CcaMOCTOSTEIBHO HaxXoauTh OTJIWYHUA MHUTO3a OT

Meﬁ03a, onpeacyss 5BOJTIONUOHHYIO POJIb 3TUX BUAOB JACJICHUS KIICTKHU

I/IHI[I/IBI/IZ[yaJ'IBHOe O3HaKkOMIIEHHE C OCHOBHBIMH CTagusiMM OHTOICHE3a Ha

pa3BUTUC OpTraHU3Ma

IIPUMEPE Pa3BUTUS MIO3BOHOYHBIX )KUBOTHBIX.

YMeHue XapakTepu3oBaTb CTaAMU  [OCTAMOPHOHAIBHOTO
pa3BUTUSl Ha TnpuMepe denoBeka. (O3HAKOMIIEHHE C NPHYMHAMH
HapyllE€HUH B Pa3BUTUM OpraHU3MOB. Pa3BuTHE yMEHUS NPaBUIIBHO
dopMHpOBaTh  JOKazaTeNbHYI0 0a3zy  DBOJIOIHOHHOTO  Pa3BUTHS
JKUBOTHOT'O MUPA

NunuBuayanbHOe
pa3BUTHE YETIOBEKA

BrisiBneHne u omnucaHWe TPU3HAKOB CXOJCTBA 3apOibIlIeH
yejaoBeKa M JPYrUX NO3BOHOYHBIX Kak  JIOKa3aTelnbCTBa MX
3BOJIIOLIMOHHOT'O POJICTBA.

Ilonydyenne mnpencraBieHUss O TMOCIEJACTBUSIX BIHSHUSA ajl-
KOroJisi, HUKOTHHA, HApKOTUYECKUX BELIECTB, 3arpsA3HEHUs CpeAbl Ha
pa3BUTHE U PENIPOAYKTUBHOE 3J0POBLE YEJIOBEKA

OCHOBBI T'EHETHUKH M CEJIEKIIUU




3aKOHOMEPHOCTH
W3MEHYUBOCTH

O3HaKkOMJIEHME C HACJEACTBEHHOM M HEHAcCJEICTBSHHOM
W3MEHYMBOCTBIO M €€ OWOJIOTMYECKOW POJBI0 B 3BOJIOIUH KHBOTO
MHpa.

[Tonydyenue mpencTaBieHUS O CBS3M TCHETUKW W MEIUIIUHEL
O3HakOMJIEHHE C HACJIEACTBEHHBIMM OOJIE3HSIMHM 4YEIOBEKa, MX
MPUYUHAMH U TPOPUIAKTUKOH.

W3ydenne BIMSHUS alKOTONHM3Ma, HAPKOMAaHWH, KypeHHs Ha
HACJeACTBEHHOCTh Ha BHAcoMarepuane. AHaIU3 (HEHOTHITHICCKOM
W3MEHUYMBOCTU. BBISBICHHE MYTarcHOB B OKpYyXKarolledl cpeae u
KOCBEHHAsI OLICHKAa BO3MOKHOTO UX BIUSHUS HA OPTaHU3M

OCHOBBEI CENEKINHU
pacTeHui, JKMBOTHBIX U
MHKPOOPraHU3MOB

[TonyyeHnue mpencTaBieHUs] O EHETUKE KAK O TEOPETHUECKOM
OCHOBE CEIICKIIUH.

Pa3BuTne MeTanpenMETHBIX YMEHHI B MPOLECCE HAXOXKACHHS
Ha KapTe MLEHTPOB MHOTO00pa3Ws M MPOUCXOXKIEHUS KYIbTYPHBIX
pacTeHuil U AOMAaIlHUX )KUBOTHBIX, OTKPBITEIX H. V. BaBrunoBeIM.

NzyueHne MeToI0B THOPUIU3AIUN U HCKYCCTBEHHOTO OTOOpA.
YMeHnue pa3ouparscsi B ITHYECKUX aCMEKTaX HEKOTOPBIX JOCTHKCHHUN B
OHMOTEXHOJIOTHU: KJIOHUPOBAHUU JKMBOTHBIX i npobJieMax
KJIOHMPOBAHUS YeJI0BEKA. O3HakoOMIIEHUE C OCHOBHBIMH
JNOCTHOKCHUSIMM ~ COBPEMEHHOM  CEJIEKIIMM  KYJIbTYPHBIX PpacTCHUH,
JIOMAIIHUX KUBOTHBIX 1 MUKPOOPTraHU3MOB

MNPOUCXOXKIEHUE
YYEHUE

N PA3BUTHUE XKMU3HU HA 3EMJIE. 3BOJIOLMOHHOE

[Ipoucxoxnenue u
HayaJbHBIE  dTambl  Pa3BUTHS
JKU3HU Ha 3emiie

AHanH3 ¥ OIIEHKA Pa3IMYHBIX TUTIOTE3 MTPOUCXOKICHUS KU3ZHH.

[lomyuenue mnpexncraBieHns 00 YCIOXKHEHHH >KHMBBIX Op-
TaHU3MOB Ha 3eMJIe B IIPOLIECCE HBOJIIOIIHH.

YMeHHe SKCHepUMEHTANFHBIM IYTEM BBISABISATH aJalTHBHEBIE
0COOEHHOCTH OpPTaHHU3MOB, X OTHOCHTEILHBIN XapakTep.
O3HakOMJICHHE C HEKOTOPHIMH  TPEICTABUTCISIMH  PEAKUX H
MCYE3al0NMNUX BUAOB PACTECHUH W XUBOTHBIX. [IpoBenmeHue ommcanus
ocobeil omgHOro BHIAa 1O MOPQOIOTHISCKOMY KPHUTEPHIO TIpH
BBIIOJIHEHUH nabopaTopHOU paboTHL. BrisBienue 4epT
MPHUCIIOCOOJICHHOCTH OPraHM3MOB K Ppa3HbIM cpelaM  OOWTaHUs
(BOJTHOM, HA3€MHOBO3TyIITHOH, ITOYBEHHOH )

Ucrtopus
3BOJIIOIIMOHHBIX HJIEH

pa3BUTUA

Wzyuenne Hacneaus denoBeyecTBa Ha MPHMEPE 3HAKOMCTBA C
uctopueil pazsutus 3BoironoHHbIX uaen K. Jlunnes, XK. b. Jlamapka
Y. J[apsuna. OreHuBaHUE POJH  HSBOJIOINMOHHOTO VYCHHS B
(bopMHPOBaHNH COBPEMEHHOH €CTeCTBEHHO-HAYYHOI KapTHHBI MUpa.

Pa3BuTHe CHOCOOHOCTH SICHO W TOYHO H3J1araTh CBOM MBICIIH,
JIOTHYECKH OOOCHOBBIBATh CBOIO TOYKY 3PEHUS, BOCIPHUHHAMATH W
AQHAJTM3UPOBATh MHEHHUsSI COOECEIHMKOB, NpU3HABas MNpPaBO APYroro
YeJI0OBEKa Ha MHOE MHEHHE

MUukposBOIIOLUS 51

MAaKpOIBOJTIOITHSI

O3HaKOMJICHUE C KOHIETIIIMEH BUA, €€ KPUTEPUSMH, ToA0op
MPUMEPOB TOTO, YTO TOMYJISIIUS — CTPYKTypHasl €IUHHIA BUAA U
SBOJIIOLNH.

O3HakOMJIEHHE C JABWXKYLIMMHUCS CHJIAMH DBOJIOIMH H €€
JIOKa3aTeIbCTBAMH.

VYcBoeHHe TOro, 4YTO OCHOBHBIMH HAamlpaBJICHUSAMH 3BOJIIO-
OUOHHOTO TIporpecca  SBJSIIOTCS ~ OMOJIOTHYECKHH  Iporpecc U
OMOJIOTHYECKHI perpecc.

YMeHne OTCTanBaTh MHEHHE, O COXPAHEHHH OMOJIOTHYECKOTO
MHOrooOpa3usi ~ Kak  OCHOBE  yCTOWYMBOCTH  Oumocdepbl U
MPOTPECCUBHOTO €€ Pa3BUTHsL. Y MEHHUE BBISIBIISITh IPUIHHBI BEIMUPAHUS
BUJIOB

MHNPOUCXOXKIEHUE YEJTOBEKA

AHTpomoreses

AHanmu3 W OLEHKAa pa3IUYHbIX THUIOTE3 O MPOUCXOKICHUU
YeoBeKa.
PasBuTHe yMeHHS CTpPOWTH J[OKa3aTeNbHYI0 0a3y 1O cpaB-




HUTEILHOMN XapaKTCpUCTHUKE 4YCIOBEKa MW IPHUMATOB, J0Ka3bIBasgd HX
POACTBO. BrisBneHue sTanos OBOJIIOIIMH YC€JIOBCKA

YemoBeueckue pacel

Vmenne AOKa3bIBaThb PAaBCHCTBO YCJIOBCYCCKUX paC Ha
OCHOBAaHMHM HX PpoACTBA MW CAUHCTBA IIPOHUCXOXKICHUA. PazButne
TOJICPAHTHOCTH, KPUTHKA paCr3Ma BO BCEX €I'0 IIPOABICHUAX

OCHOBBI 9KOJIOI'n"

DKoIloTUSI — Hayka o
B3aMMOOTHOIIEHUSIX OPTraHN3MOB
MeXIy co0oil W OKpyKarommei
cpenoit

Uzyuenne »sKonormyeckux (akTopoB M HUX BIHMSIHUS Ha
OpTaHHU3MBI.

3HAKOMCTBO C DKOJOTHYECKHMH CHCTEMaMH, WX BHIOBOW U
MPOCTPAHCTBEHHOW CTPYKTypaMH. YMeHHE OOBSCHATh NPUYUHBI
YCTOMYMBOCTH M CMEHBI SKocucTeM. O3HaKOMIICHHE C MEKBHUIOBBIMU
B3aMMOOTHOIIIEHUSIMH B OJKOCHCTEME: KOHKYPEHIMEeH, CHUMOHNO30M,
XULTHAYECTBOM, TAPa3UTU3MOM.

YMeHue CTpOUTh SPYCHOCTb PAaCTUTEIBHOTO COOOIIECTBa,
MUIIEBBIE IIETTM M CEeTH B OWOIEHO3e, a TaKXe DOSKOJIOTHYECKHe

HPaMUJIBL.
3HaHWe OTIMYUTEILHBIX IMPU3HAKOB HUCKYCCTBCHHLIX CO-
o0mecTB — arpodkocucTeMbl u  ypOoskocuctemsbl. OmnwucaHne

AQHTPOIIOTCHHBIX N3MEHEHUI B €CTECTBEHHBIX MPUPOIHBIX JaHamadTax
cBoeil mectHocTU. CpaBHUTEIBHOE ONMHCAHUE OJHON M3 €CTECTBEHHBIX
NPUPOAHBIX CUCTEM (HampuMep, Jieca) W KakoW-HHOyOb arpo-
9KOCUCTEMBI (Hampumep, MmeHu4Horo mousst). CocTaBleHHE CXEM
nepefayd BEIIECTB M JHEPTUU MO LEeMsAM MHTAaHUS B MPUPOTHON
9KOCUCTEME U arpoLieHO3e

Buocdepa —
riiodanpHas SKOCUCTEMA

Oznakomiienue ¢ yaenuem B. U. Bepranckoro o Ouocdepe kak
0 TII00ATFHOM AKOCHCTEME.

Hanuuune ONpeaACTaBJICHUA O CXEME 3KOCUCTEMblI Ha IIPHUMEPEC
Oouoceppl, KPYyroBopoTe BEIISCTB M NPEBpAICHUU JSHEPIHH B
omocdepe.

YMeHue ToKa3bIBaTh POJIb JKUBBIX OPraHU3MOB B OHOchepe Ha
KOHKPETHBIX IPUMEPAX

Buocdepa u uenosex

Haxoxnenue cBs3u nm3MeHeHus: B Ouocepe ¢ MoCIeCTBUIMEI
JIeATEIIbHOCTH YelIOBeKa B OKpPY)KAMOIIeH cpele. YMEHHE OIpeeNiaTh
BO3/JE€HCTBUE TPOU3BOACTBEHHONW JEATEIIBHOCTH Ha OKPY KAIOIIyIO
cpeny B 00J1acTH CBOeH OynyIeit npodeccuu.

O3zHakOMJIEHHE C TJI00ATBHBIMH SKOJIOTHIECKUMHE MTPOOIIeMaMu
Y yMEHHE OMpEeNeNaTh MyTH UX pemeHus. Onucanue U MpakTUIecKoe
CO3/ITaHHUE HCKYCCTBEHHOM SKOCHCTEMBI (IPECHOBOJHOTO aKBapuyMma).
Pemenne sxomornvyeckux 3aaay.

JleMOHCTpHUpOBaHNE YMEHHS TIOCTAHOBKH IIEJIeH e TeIbHOCTH,
IJJAHUPOBAHUS  COOCTBEHHOM  JESITENBHOCTH I JTOCTIDKCHHS
IIOCTaBJICHHBIX ueneﬁ, NpeABUACHUA BO3MOXHBIX PE3YJIbTATOB 3TUX
JIEUCTBUI, OpraHU3aliil CaMOKOHTPOJII M OIEHKH TOJYYESHHBIX
pesynbTatoB. OOydeHNe COOIOIEHNIO TIPABIII TIOBEICHUS B MPUPOJIE,
OCepe’)KHOMY OTHOIICHHIO K OHOJOrMYecKHMM OOBEKTaM (PacTeHHSIM,
JKUBOTHBIM M UX COOOIIIECTBAM) U UX OXPaHe

BUOHUKA

buonnka kak omHO U3
HarnpaBJIeHUH Ouomornu u
KHOEpHETUKN

O3HAKOMIICHHE C TIPUMEPAMHE HCTIOIH30BaHUS B XO3IHCTBEHHON
JICATEIIBHOCTA Jitojiell  MOP(PODYHKIIMOHAIBHBIX YEePT OpraHU3al[|H
pacTEeHUH U KUBOTHBIX MPU CO3JAHUU COBEPIICHHBIX TEXHUYECKUX CHU-
CTEM U yCTPOMICTB MO aHAJOTUU C KUBBIMH CHUCTEMaMU. 3HAKOMCTBO C
TpyO4YaTBIMH  CTPYKTypaMH B JKHBOM TPUPOJIE W  TEXHUKE,
A3POJMHAMUYECKUMHU U THUIPOIUHAMUYECKUMH YCTPOMCTBAMU B KUBOM
NPUPOJE U TEXHUKE. YMEHHUE CTPOUTh MOJEIHU CKJIaT4aToOl CTPYKTYPHI,
HCTIOJIb3yEMbIE B CTPOUTEIIHCTBE




3. Y4eOHO-MeTOANYECKOE U MATEPHUATIBLHO-TEXHUYECKOoe o0ecredeHue
NporpaMMbl Y4eOHOMH THCUMIINHBI

OcBoeHue nmporpamMMbl Y4eOHOU TUCHUIIIMHBL «bronorus» mpeamnoiaracT HaIU4YUE B
I'BIIOY KK AMTT, peanmusymomieil 00pa3oBaTelibHYI0O MPOrpaMMmy CpeIHero OoOIero
obpazoBanuss B mpenenax ocBoeHuss IIIICC3 CIIO nHa 0a3e OCHOBHOro o0OIIIEro
oOpa3zoBaHusi, y4yeOHOro KkaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEYUTh
cBOOOAHBIN NOCTyn B MHTEpHET BO BpeMsl y4eOHOTO 3aHSATHS U B MEPHUO] BHEYUEOHOMH
TESATETLHOCTH 00YUaIOIINXCSI.

[Tomernienue KaOuHeTa JIOBJIETBOPSIET TpeOOBaHUSIM CanurapHo-
snuAeMuosiornueckux npasuii U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHo
TUIIOBBIM O0OpY/JIOBaHHEM, YKa3aHHbIM B HACTOSIIUX TpPEOOBAaHUSAX, B TOM YHCIE
CHEeIUATN3UPOBAaHHON Yy4eOHOU MeOeIbl0 U CpelCcTBaMU OOYYEHHs], IOCTATOYHBIMH JIJIs
BBITIOJTHCHHSI TPEOOBAHUH K YPOBHIO MOJTOTOBKH O0yUYarOIIIHXCS.

B kabuHeTe yCTaHOBJIEHO MYJIbTUMEIAUITHOE O00OpYyIOBaHHUE, MOCPEICTBOM
KOTOpPOTO YYaCTHUKH 0Opa30BaTEIbHOIO IMpOIlEcca MOTYT MPOCMATPUBATh BHU3YaJIbHYIO
WH()OPMAITHIO TT0 UICTOPUH, CO3/IaBaTh MPE3CHTAIINH, BUACOMATEPHAIIbI, HHBIC TOKYMEHTHI.

PaGouee mecto mpemnonasaress, pabouue Mecta 00y4yaromuXcs; IEKTPOMAarHuTHAS
UHTEpaKkTHBHas jgocka ScreenMediaM-80; yueOHO-MeTOAMYEeCKas JHTEparypa [0
€CTECTBO3HAHUIO, y4eOHBIC IPE3CHTAIMM IO €CTECTBO3HAHUIO; Y4eOHBIE TAaOIHUIBI IO
Owonoruy (IUTOJIOTHSI, TEHETHWKA, CEJCKIUS, DBOIIOIUOHHBIC YYEHHUS, KICTOYHOC
CTpOE€HHUE); pa30opHble y4eOHbIE MOAEIHU (CTPOCHUE KJIETOYHOM OO0OJOUKH, IIBETOK
sononu, AHK, undy3opus-tydenpka); MUKpOCKON;, HAOOPH MHUKPOMpENapaToB (TKaHU
4elI0BeKa, BOAHBIE OOMTATENN ); TPAHCTIAPAHTHI (UE€JIOBEK M €T0 37I0POBBE; IIUTOJIOTHH).

B Oubnuoteunslii GoHA BXOAAT y4eOHUKH, YYEOHO-METOIUYECKHE KOMILIEKTHI
(YMK), oOecreunBaromue  OcBoeHHWE  ydeOHOM — mucnmiuiiHbl  «buomorusy,
PEKOMCHJIOBAaHHBIC WJIM JIONMYIICHHBIE JJIS HWCIOJB30BaHUS B MPOGECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTAHU3AIUAX, PEATU3YIOMNX 00pa30BaTEIBHYIO MPOTPAMMY CPETHETO
obmero obpazoBanusi B npeAenax ocBoeHus [IIICC3 CIIO na 6a3ze 0OCHOBHOTO 0OOIIETo
oOpa3oBaHus.

bubmuoreunbiii (GoHA JOMONHEH SHUUKIONEIUSMHU, CIPABOUHUKAMM, HAYYHOU W



HAYYHO-TIOMYJISIPHOM U IPYTON JIUTEpaTypoi o BonpocaM (GU3NKH, XUMUU U OMOJIOTHH.

4. JInuteparypa
4.1. Ocnosnasn tumepamypa:

1. buonorus. 10 xjacc: y4eOHHMK Il 0OO0IIEO0O0pa30BaTENIbHBIX OpraHU3aIINA:
6a3oBeiii ypoBenb / JI.K. benses, I'M. Jlpimmut, JI.H. Ky3nenosa u ap.; mox pen. JI.K.
bensiera, I'M. dpmmmuna. — 3-e uzn. — M.: [IpocBemenune, 2016. — 223 c.: ui.

2. buonorms. 11 xmacc: y4eOHHMK 1711 0OIIEOOpa30BATEIbHBIX OpTaHU3AIIHIA:
6a3oBeiii ypoBenb / JI.K. benses, I'M. Jlpimmut, JI.H. Ky3uenosa u ap.; mox pen. J1.K.
bemsiesa, I'M. dpmmmmuna. — 2-e uzn. — M.: IlpocBemenne, 2016. — 224 c.: u.

4.2. /lononnumenvnan tumepamypa:

3. buonorus : yuebnuk / A.I. Mycradun, B.b. 3axapoB. — M.: KaoPyc, 2016. —
423 c. — CIIO. - URL :http://www.book.ru/

4. buonorus. [y BBITYCKHUKOB IIKOJI M MOCTYNAalOUIMX B BY3bl : yueO.mocoodue /
B.H. Sdpbirun, AL Mycrapun. — M.: KuoPyc, 2016. — 584c.- URL
http://www.book.ru/

5. buonorusi: mocobue-penetutop : yded.nmocodbue / C.U. KomecHukoB. — M.
:KuoPyc, 2016. — 536 c. - URL : http://www.book.ru/

6. OOmas 6uonorus: yued.nocooue / C.W. KonecaukoB. — M. :KnoPyc, 2016. —
287 ¢. — Jlas CIIO. - URL :http://www.book.ru/

7. Obmas 6uosnorus ;. yueonuk / C.I. MamonToB, B.b. 3axapos. — M. :KuoPyc,
2016. — 322 c. — CIIO. - URL :http://www.book.ru/

4.3. Humepuem-pecypcot

www. class-fizika. nard. ru («KmaccHast tocka aiist TF0003HATEIBHBIX) ).

www. interneturok. ru («Bumeoypoku 1o npeaMeTam MIKOJIbHOM IPOrpaMMBbI»).
www. pvg. mK. ru (onmummnuana «ITokopu BopoObeBbI TOphI»).

www. alhimikov. net (OGpa3oBarebHbII CAUT IS IIKOJIBHUKOB).

o & W e

www. biology. asvu. ru (Bcst 6uosorusi. CoBpeMeHHast OHOJIOTHS, CTaThbH, HOBOCTH,

oubnamoreka).
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