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IMMOACHUTEJIBHASNA 3AIINCKA

Pabouas mnporpamma of0mieoOpa3oBaTenpbHOM  yd4eOHOUW  IUCHUIUIMHBI  «BHomorus»
npenHazHaueHa juisd u3ydenust ouosiorun B ['IIOY TO «HTIIb» B mpeaemax oCBOCHUS
OCHOBHOM TmpodecCHOHAIBLHOM o0pazoBarenbHOii mporpammbl CITO (OITOIT CITO) na 6ase
OCHOBHOIro o0miero o6pa3oBaHHsI OpU TMOATOTOBKE KBadu(HUIIMPOBAHHBIX pabouux,
CITy>KaIlIuX.

Pabouass mnporpamma paszpaborana Ha ocHOBe TpeboBanuit DPI'OC cpenHero obimero
00pa3oBaHUsI, TPEABSIBISIEMBIX K CTPYKTYpE, COACP>KAaHUK U pe3yjbTaTaM OCBOCHUSI
yueOHOM nucuumiuHbel  «buomorust», ¢ yuderom IlpumepHoil OCHOBHOW 00pa3oBaTEIbHOM
MpOTpaMMBbl  CpeHero obmero oOpa3oBaHus, OJOOpEHHOW pemieHueM (eaepabHOTO Yy4eOHO-
METOJMYECKOTO 00BbEIMHECHHS 110 001eMy 00pa3oBanuto (mpotokos ot 28 utoHs 2016 r. Ne 2/16-3) u B
COOTBETCTBHH ¢ PexkoMeHAanusIMU 1O OpTaHU3alUN IIOJIy4YSeHHUsI CPEIHEro oO0IIero
o0pa3zoBaHUs B npenaenax OCBOCHUST obpa3zoBaTEeIbHBIX oporpamMmm CpeaHero
npogeccrnoHaJIBHOTO O0pa3oBaHUsI Ha 0a3e OCHOBHOTO OOIIEero oOpa3oBaHUSI C YYETOM
TpeboBaHUM (denepaibHbIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB U MOJIydaeMon
npodecCur WM CIEHHAIBHOCTH CpeaHero mnpodeccCHoHaIbHOro obpa3oBaHusA (ITMCHMO
JlemapTamMeHTa ToCyJapCTBEHHOM IOJUTHKH B cdepe MoAroToBKHU padoumx kaapoB u I1O
MunobpHayku Poccuu ot 17.03.2015 Ne06-259).

Coneprkanue TporpaMMbl « BHOJTOTHST» HAPaBJICHO HA JOCTHXKCHUE CIICAYIOIINX HeJIeii:

- morydeHue (pyHIaMEHTaJIbHBIX 3HAHUN 0 Ouosornyeckux cucremax (Kierka, Opranusm,
IMomynsimumst, Bupa, Dkxocucrema); HUCTOPUM Pa3BUTHS COBPEMEHHBIX IMPEJICTABIICHUN O
KUBOM MPUPOJIEC, BBHIIAIOIIUXCS OTKPBITHSIX B OMOJOTrHYECKOM HayKe; poJId OMOJIOTUYECKON
Hayku B (OPMUPOBAHHU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHpaA; METoAax
HAY4HOI'O ITO3HAHUSI;

- OBJIAJICHUE YMEHUSIMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO U  POJIb
OMOJIOTMYECKUX 3HAHUU B IPAKTUYECKOUN JESITEJIBHOCTH JIIOACH, Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTUH; ONpENesIsiTh >KUBbIE OOBEKTHI B MOPHUPOJIE; HOPOBOAUTH HAOJIIOAEHHUSI 3a
DKOCHUCTEMAMHU C LIEJIbI0 WX OINWCAHWUSI U BBISIBJICHUSI E€CTECTBEHHBIX W aHTPOINOI€HHBIX
U3MEHEHHUH; HaX0IUTh U aHAJIN3UPOBaTh WH(POPMAIIUIO O KUBBIX 00BEKTaX;

- pa3BUTHE MO3HABATEJIbHBIX UHTEPECOB, MHTEJUJIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
00y4Jaromuxcsi B Mporecce U3ydeHHUsI OMOJOrMUEeCKHX SIBICHUM; BBIIAIOIIUXCS JTOCTHUIKEHUMN
0MOJIOrMHM, BOLIEANINX B OOIIEYEJIOBEUYECKYIO KYJIbTYPY; CJOXKHBIX W IIPOTHBOPEUYUBBIX
IMyTeH pa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3IJISIIOB, HJICH, Teopuii, KoHIennuii, rumore3 (o
CYIIHOCTH ¥ TMPOUCXOKJICHHUHU >KHU3HU, 4YEJIOBEKa) B XOJe paboThl C pa3IMdHBIMH
UCTOYHUKAMU WH(GOpMAIINH,

- BOCIIMTaHHUE yOEKJIEHHOCTH B HEO00XOJIMMOCTH MO3HAHUSI >KUBOU MPUPOJIbI, HEOOXOIMMOCTH
paloOHaJIBHOIO MPUPOAONOJIL30BAHHUSI, OEPE’KHOT0 OTHOLIEHHUSI K IPUPOJAHBIM pecypcaMm H
OKpYyJ>Karmlel cpene, COOCTBEHHOMY 3J0pPOBBbIO; YBa>K€HHsI K MHEHHIO OMNIIOHEHTa MpH
00CYKJICHUH OMOJIOTHYECKUX MPobOsIeM;

- UICTIOJIb30BaHUE TIPUOOPETEHHBIX OMOJIOTUUECKUX 3HAHUN U YMEHUN B MOBCEIHEBHON >KHU3HU
JUIsl OLIEHKH TIOCJIEJICTBUH CBOEH JAeSsITeNbHOCTH (M JACSITENBHOCTH JIPYTHX JIIOJICH) 1O
OTHOIIIEHUIO K OKpY>Kalolled cpene, 3A0pOBbIO0 APYTrUX JIOJEeH U COOCTBEHHOMY 3J0pPOBbBIO;
o0ocHOBaHUE U coOTIOAeHNE Mep MPOoPHUIaKTUKH 3a00JIeBaHHUM, OKa3aHHUE MEPBOM ITOMOIIH
Opu TpaBMax, coOJII0JIEHWE MPaBUJI HOBEACHUS B MIPUPOJIE.

PaGouass nporpamma y4yeOHOW NUCHUILIMHBI «BHONOrHsI» yTOUHSIET COJep KaHHE Y4eOHOTO
maTepuana, MocJeIoBaTEeIbHOCTh €r0 U3YUYEHUsI, paclipelieJieHue y4eOHbIX 4acoB, TEMATUKY
pedepaTtoB (HoKIamOB), BUABI CAMOCTOSITEIBHBIX Pa0OT, YYHUTHIBAsl CIIEIU(UKY IIPOTrpaMM
MNOATOTOBKH KBaJM(MHUIIMPOBAHHBIX pabounX, CIIy’KallluX, oOcBanBaeMol npodeccuu.



OBIIIASN XAPAKTEPUCTHUKA YUEBHOU JANCIHUIIJINHBI
«BNOJIOI ' US»

buonorusi — cucrema Hayk, wu3ydalolllasi BC€ acIleKThl >KHU3HU, Ha BCEX YPOBHSIX
opraHu3aluy >KHBOI0, HAyWHaAsi C MOJIEKYJSIPDHOTO W 3aKaH4yuBasi OHoOCGEpPHBIM.
O0bexkTaMu U3y4YeHUsI OWOJIOTUHM SIBJISIIOTCS JKHBBIE OPraHU3Mbl, HX CTPOEHUE U
KU3HEIAESITEIbHOCTh, HUX MHOT000pa3ue, IPOMCXO0’KACHHE, 3BOJIIOLMSI U paclpencyieHue
>KUBBIX OpraHU3MOB Ha 3eMJIE.

Obmrast OWoOJIOTHST M3y4aeT 3aKOHbI MCTOPHYECKOI0 W HWHJIMBHIYAJIBHOTO pPa3BUTHSI
OpPraHU3MOB, OOIIIME 3aKOHBI >KU3HHU U T€ OCOOCHHOCTH, KOTOpBIE XapaKTEePHBI IJISI BCEX
BHUJOB KUBBIX CYIIECTB Ha IUIAHETE, 4 TAKXKE UX B3aUMOAECUCTBUE C OKPY>KAIOIIEH CpEeaou.
Buosiorusi, Takum o0pa3oM, SIBISIETCS OJHOM M3 OCHOBOMNOJIATAIONIMX HAyK O >KH3HH, a
BJIaJICHUE OMOJIOTMYECKUMH 3HAHUSIMH — OJHUM M3 HEOOXOJIMMBIX YCJIOBUUM COXpaHEHUS
>KU3HHU Ha IJIaHEeTe.

OcHOBY cozep>XaHusl Y4eOHOU NUCHUIUTUHBI « BUOJIOTHUST> COCTABIISIIOT CJIEIYIOIIUE BEIyIIUe
UJIEU. OTJIUYUTEJIbHBIC TIPU3HAKH >KHUBOW IIPUPOJBI, €€ YypOBHEBasi OpraHu3zalusi u
SBOJIONMSI. B COOTBETCTBHM C HUMH BBIJICIICHBI COJEpP KAaTeIbHbIC JIMHUU. OMOJIOTHUsI KaK
HayKa; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METOJAbl HAy4YHOI'O II0O3HAHMS; KJIETKA; OpraHUu3M;
MOITYJISIIMST; BHJI; DKOCHUCTEMBI (B TOM 4uHcie orocdepa).

Coneprxkanue y4ueOHOW MUCIMIUIMHBI HAMPABJICHO HA IOJTOTOBKY OO0yYalOIIUXCS K PEIICHUIO
BAXKHEUINIUX 3ajad, CTOSIMIUX Mepel OHOJOTHYEeCKOW HayKoM, — II0 palroHaJIbHOMY
OPHUPOJIOTIOIB30BaHUIO, OXPAaHE OKPY KAIOIEH Cpelibl U 3/I0POBbsI JIIOJIEH .

B T'TIOY TO «HTIIb», peanusyomiero o0pa3oBaTejIbHYIO MPOrpaMMy CpeaHEro OO0IIero
obpaszoBanust B npeaenax ocBoeHusi OITOII CITIO na 6a3e ocHOBHOTO 00IIIeTO 0Opa3oBaHUs,
U3ydyeHUe y4eOHOM AUCHUIUINHBI «BHOJIOoTHUsI» UMeeT CBOM OCOOEHHOCTU B 3aBHCHUMOCTHU OT
npodusiss 1ipodeccuoHanbHOro obOpa3oBaHus, Oa3upyeTcss Ha 3HAHUSAX Yyd4allluXcs,
HOJIy4E€HHBIX IIPU U3YUYEHUH OMOJIOTHMH, XUMUHU, PU3HUKHU, Teorpadui B OCHOBHOM HIKOJIE.
IIpu ocBoenun mnpodeccuii CIIO ecrecTBeHHOHAY4YHOTO TIPOGMISA TIPOGHECCHUOHATIHHOTO
obpa3oBaHusl OuoJyiorust wM3y4daeTcsi Oojiee yriIyOJeHHO, KakK ImpoduiabHast ydeOHast
JUCUUIUIMHA, YYHUTBHIBAIOIAsl CHEUU(UKY OCBaWBaeMbIX NOpodeccuii. OTo BbIpa’kaeTcs B
coJiep>KaHUM OOy4YeHHsI, KOJIMYECTBE YacOB, BBIJACISIEMbIX Ha H3YyUYEHHE OTIEJIbHBIX TEM
y4eOHOW JUCHUIUIMHBI, TJIYyOMHE HMX OCBOCHUSI Yy4YallUMHUCSI, 00BbeMe H XapakTepe
NPaKTUYECKUX 3aHSITUM, JEMOHCTpallUui, BUJIaxX BHeayJUTOPHOM CaMOCTOSITEIbHON paboThl
CTYJI€HTOB U T.II.

IIpu  orbGope  conep>kaHust  y4yeOHOM  aucHUIUIMHBI  «buomorus;»  HUcCHoJab30BaH
KYJIBTYpPOCOOOpa3HbIN MOJX0J, B COOTBETCTBUH C KOTOPHIM OOydaroliuecs JI0JI>KHBI yCBOUTH
3HAHUSI U YMEHHsI, HEOOXOJIuMbIe 1jis1 (pOPMHUPOBAHUS OOILEN KyJIbTYphl, ONpeAeIIsSIIoIIeH
aJeKBAaTHOE MOBEJCHHE YEJIOBEKAa B OKpY>Kalollleil cpene, BOCTPEOOBaHHBIE B >KU3HU U B
OPaKTUYECKON A TEIbHOCTH.

Ocoboe BHHUMaHHE YJEIEHO JKOJOTMYEeCKOMY OOpa30BaHHIO M BOCIHUTAHUIO CTYIAEHTOB,
(popMupoBaHUI0O Y HHUX 3HAHUH O COBPEMEHHONW €CTECTBEHHOHAYy4YHOW KapTUHE MUpa,
[EHHOCTHBIX OpHUEHTalMii, YTO CBHAETEIBCTBYET O TyMaHU3allMHd OHOJIOTUYECKOTO
o0pa3oBaHUsI.

Conep>kanue y4yeOHOM IHMCLMIUIUMHBI IIpeycMaTpuBaeT (GOPMHPOBAHUE Yy OO0yUaAIOIIUXCSI
oO0IIeHAayYHbIX 3HAHUM, YMEHUU M HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB ACSITEJIBHOCTH U
KJIIOYEBBIX KOMIIETEHIIUM, BKJIIOYAIONINX YMEHHWE CpaBHUBATh OHUOJIOTHYECKHE OOBEKTHI,
aHAJIMU3UPOBAThH, OLEHUBATH M 0000HIaTh TIOJYYEHHBIE CBEICHHUS, YMETh HaXOAUTh U
HUCTMOJIb30BaTh HH(GOPMALIMIO U3 Pa3JIMYHBIX UCTOUYHHUKOB.

B conepsxkaHum y4yeOHOW AUCHUNIMNHBI KYPCHUBOM BBIJIEJIEH MaTepuajl, KOTOPbIM HOpU
U3y4YEeHUU OHMOJIOTUU KOHTPOJIIO HE TOIJIEKHUT.

N3yuenune o6mieoOpazoBaTeabHOM Yy4yeOHOW uUcHUIIINHBL «buosiorusi» 3aBepiiaercsi
noABeJIeHUEM HTOTOB B opme muddepeHITUPOBAHHOTO 3adeTa B paMKax IMPOMEKYTOUYHON
aTrTecTaluu cTyleHToB B mporiecce ocBoeHust OITOIT CITIO ¢ mosydeHHEeM CpegHero oOIIero
obpazoBanus (ITIICC3).



MECTO YUEBHOU JUCIIUIIJINHBI
B YYEBHOM IIJIAHE

Vuebnast nucuunianHa «buonorusi» siBiasieTcst y4eOHBIM OpeIMETOM MO BBIOOPY U3
o0s13aTesTbHOU mipeaMmeTHOM obsactu «EctectBenHbie Haykn» DPI'OC cpemnero ooOImero
oO0pa3oBaHMUSI.

B TTIOY TO «HTIIb», peanu3yromiero o0pa3oBaTeJIbHYIO HOPOrpaMMy CPEIHETO
ob1ero obOpaszoBaHuss B mipeaenax ocBoeHust OITOIT CITO ma 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi, yueOHasi nucnuruinHa «buosorus»» u3ydaercss B o0mieodbpa3zoBaTeIbHOM
nukiie yuebnoro miana OITOIT CIIO wa 6a3e OCHOBHOro oOIero oopa3oBaHHUSI C
noJiy4yeHueM cpeaHero obmiero oopazoanusi (ITIICC3).

B yuebnom nmane IIIIKPC mecto ydeOHOM nucnumiauHbl «buosorus» — B cocTaBe
o0mreoO6pa3oBaTeIbHBIX y4YE€OHBIX JUCHHUIUIMH TI0 BBIOOPY, GOpPMHPYEMBIX U3
o0s13aTenbHBIX NpeaMeTHhIX obnacteit PI'OC cpemHero obiero oOpa3oBaHUSI, IJIsI
npodeccuii CI1O cooTBeTcTBYIO1IEr0o Npoduiist NpodecCHOHATBLHOI0 00pa30BaHUS .



PE3YJIBTATHBI OCBOEHUS YUYEBHOM

MUCHUATIJINHBI

OcBoeHue colep>KaHUST y4eOHOU IUCHUIUITUHBI «bBuosorus» obecrieduBacT JTOCTHIKCHUEC
CTyJICHTaMHU CJICAYIOLIUX Pe3yJbTaTOB!

-JIUYHOCMHBIX .

- c(OpPMHUPOBAHHOCTh YYyBCTBa TOPAOCTH M YBa>KCHHUS K HCTOPUHU € JIOCTUKCHUSIM
OT€YECTBEHHON OMOJIOTHYECKONW HAyKHW; MPEACTABJICHUSI O IEJIOCTHONW €CTeCTBEHHOHAYYHOM
KapTUHE MUPA;

— TIIOHMMAaHHE B3aUMOCBSI3U M B3aMMO3aBHUCHMOCTU €CTECTBEHHBIX HAyK, UX BIMSHUS Ha
OKPY>Kalolyl0 Cpeny, AKOHOMHYECKYIO0, TEXHOJIOTMYECKYIO, COLHMAJIbHYI0 WU JTHYECKYIO
cepnl AesITeIbHOCTH YEJI0OBEKa,;

- CIIOCOOHOCTH HUCIIOJIB30BaTh 3HAHUSI O COBPEMEHHOM €CTEeCTBEHHOHAYYHOM KapTUHE MUpa B
oOpa3oBaTeIbHONU U TIPOPECCHOHATBHOM AESITeIBHOCTH; BO3MOXKHOCTH HH(MOPMAIIMOHHOMN
cpensbl 1uis o0ecnedyeHrsl NPOAYKTUBHOIO caMooOpa3oBaHUs;

- BJIQJICHUE KYJIBTYPOM MBIIIJIEHUSI, CIIOCOOHOCTh K OOOOIIEHHIO, aHAJIN3y, BOCIIPUSITUIO
nHpopMarimu B 00JaCTH €CTECTBEHHBIX HAyK, MHOCTAaHOBKE IIeJIM W BBIOOpY IIyTeH ee
JIOCTHYKEHUST B MpodeCcCHOHaIBHOU cdepe;

—  CIIOCOOHOCTH PYKOBOJICTBOBATBHCSI B CBOEM JAESITEJIBHOCTH COBPEMEHHBIMHU HPHUHIIAIIAMH
TOJIEPAHTHOCTH, JHajora U COTPYyJAHUYECTBA, FTOTOBHOCTHh K B3aUMOJIEHUCTBHUIO C KOJIJIETaMH,
paboTe B KOJIJICKTUBE;

- TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE METOIbI 3AIIIUTHI OT BO3MO>KHBIX ITOCJIEACTBUN aBapui,
KaTtacTpod, CTUXHHUHBIX OCICTBUIA,

— o0jlajaHue HaBbIKaMHu 0e30MacHOil paboThl BO BpPEMsI IMPOEKTHO-MCCIIEA0BATEIbCKON H
SKCIEPUMEHTAIIBHON JI€SITEJIbHOCTH, MPU HMCHOJIb30BAHUM J1a00OpaTOpHOTO 000pYA0OBaAHUSI;

- CHOCOOHOCTh HMCHOJIb30BAaTh MNPHUOOPETEHHBIE 3HAHUS M YMEHHS B NPAKTUYECKOU
NeSITEJIbHOCTH M TOBCETHEBHOM >KHU3HU JIsI COOJIIOACHUSI Mep NpodUIIaKTUKH OTpaBJICHUU,
BUPYCHBIX U JAPYTruX 3a00JIeBaHUM, CTPECCOB, BPEAHBIX MPUBBIYCK (KYpeHUsI, aJIKOTOJIU3Ma,
HapKOMaHHWH); TIPAaBUJI MIOBEJACHUSI B MIPUPOIHOM CpeJie;

- TOTOBHOCTh K OKa3aHHUIO IIEPBOM TIOMOIIMMU TIPU TpaBMaxX, MOPOCTYAHBIX W JAPYyTrHUX
3a00JIEBAHUSIX, OTPABJICHUSIX ITHUIIEBBIMHU MPOTyKTaAMH;

-MemanpeomMemHblX.

- OCO3HAHHE COLMAJIBHOW 3HAYMMOCTH CBOeH Tmpodeccun/crienuaibHOCTH, O0JaIaHue
MOTHBaIMEN K OCYIIECTBICHHIO NTPO(PecCHOHATIBHON esITeIbHOCTH,

- MOBBIILIEHUE HHTEJJIEKTYaJIbHOIO YPOBHSI B IIpOILleCCe€ H3YUYEHHUsI OHMOJIOTHYECKHUX
SIBJICHUM; BBIJAIOIINUXCS JOCTHKEHUM OHOJIOrMH, BOLIEANINX B OOIIEYEJI0BEUYECKYIO
KyJbTYpPY; CJOXHBIX W MPOTHUBOPEYUBBIX IIyTE€H pa3BUTUSI COBPEMEHHBIX HAYUYHBIX
B3IJISIZIOB, UJCH, TEOpUi, KOHIEIIINM, rumnore3 (0 CyIIHOCTH U IMPOUCXOXKJICHUU >KU3HHU,
YeJIOBEKa) B X0Jie paboThl ¢ Pa3JIMYHBIMHU UCTOYHHUKAMH MH(GOPMAITUH;

— CHOCOOHOCTh OPraHU30BBIBATH COTPYJIHUYECTBO €IMHOMBIIIJIEHHUKOB, B TOM YHCJIE C
HUCTIOJIb30BAHHUEM COBPEMEHHBIX MH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHUH;

- CIIOCOOHOCTH TIOHMUMATh HOPUHIUNOBI YCTOWYHUBOCTU UM TNPOAYKTUBHOCTH >KHUBOU
OpUPOABI, IIyTH €€ U3MEHEHUs I10J BJIUSITHUEM aHTPONOreHHBIX (PaKTOpPOB, CHOCOOHOCTH K
CUCTEMHOMY aHaJiu3y TIJ00aJIbHBIX JKOJIOTHYECKHUX IIpobieM, BOMPOCOB COCTOSIHUS
OKpYy>Kalolled cpebl U palloHaJIbHOTO UCIIOJIb30BaHUSI IIPUPOIHBIX PECYPCOB;

- YMEHHUE OOOCHOBBIBATH MECTO M pPOJb OHOJOTHYECKHMX 3HAHUM B NPaKTUYECKOU
NEeSITeIbHOCTH JII0EH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUM; OINPENIeIsATh KUBbIE 00BEKTHI B
OpUPO/JIe; MPOBOJIUTH HAOIIOACHUS 3a PKOCHUCTEMAMHU C LEJbI0 UX OMWCAHUS U BBISIBJICHUSI
€CTECTBEHHBIX W aHTPONOI€HHBIX M3MEHEHMI;, HAaXOJUTh U aHAJIU3UPOBATh MH(GOPMAIIHIO O
JKUBBIX 00BEKTAX;

- CHOCOOHOCTh MPHUMEHSITh OHOJIOTUYECKHE M DKOJOTMYEeCKHEe 3HaHWsl JJIsi aHajlu3a
OPUKJIIAJHBIX OPOo0JIeM XO03SIMCTBEHHOM JAesITeIbHOCTH,

- CIIOCOOHOCTHP K CaMOCTOSITEJIBHOMY MHPOBEIECHHIO MCCIEIOBAHUN, IOCTAHOBKE

7



€CTECTBEHHO-HAYYHOTO SKCIIEPUMEHTA, MCIIOJb30BAaHUI0O HWH(MOPMAIIMOHHBIX TEXHOJIOTHN
JUIST peLICHUsT HAYYHBIX U Npo¢eCCHOHAIBHBIX 3a/ad,

- CIIOCOOHOCTh K OIIEHKE J3THYECKHX AacCHeKTOB HEKOTOPBIX HMCCJIEIOBaHUM B objacTu
OMOTEXHOJIOTHUH (KJIOHUPOBAHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE);

- nPpEOMEeMHBbBIX.

— chopMUPOBAHHOCTh MPEJICTABIICHUN O POJIM U MECTEe OMOJIOTMH B COBPEMEHHOW HAy4YHOU

KapTHHE MHpa, IOHMMaHHWE poJau Ouojoruu B  (GOPMHPOBAHUHM Kpyrozopa U

(pyHKIIMOHATBHOM I'PaAaMOTHOCTHU JJIsI PELICHUSI MPAaKTUYECKUX 3aj1ay;

— BJIAJICHHME OCHOBOIIOJIATaOIIUMH HOHSTUSIMHA M NPEJCTABJIICHUSIMH O >KHUBOM IIpUpOJE, €€

YPOBHEBOM OpraHU3allMd ¢ DJBOJIIOLUM,; YyBEPEHHOE MOJIb30BAaHUE OHOJIOTMYECKON

TEPMHUHOJIOTHEN U CUMBOJIMKOM;

- BJIQJICHHUE OCHOBHBIMHU METOJAMH HAYYHOIO IIO3HAHUS, HCOOJIB3YEMBIMH IIPpU

OHMOJIOTUYECKUX UCCIICIOBAHUSX >KUBBIX O0OBEKTOB M DYKOCUCTEM: OMHCAHHUEM, U3MEPEHUEM,

OPOBEJICHUEM HAOJIIOICHUM; BBISIBJICHUE M OLIEHKA aHTPOIIOT€HHBIX U3MEHEHUMN B MPUPOJIE;

—  c(opMHUPOBAHHOCTh YMEHUUH OOBSICHSITH Pe3yJIbTaThl OUOJIOTUYECKUX IKCHECPUMEHTOB,

peniaTh 3JIeMEeHTapHbIe OMOJIOTMYECKUE 3a4auH,

—  chOpPMHPOBAHHOCTh COOCTBEHHOW IIO3WUIHH TII0 OTHOMICHHUIO K OHWOJIOTHYECKOU

uHpopMaIMH, TIOJIydaeMOM U3 PpPa3HbIX HNCTOYHUKOB, TIJI00AJIBHBIM HSKOJOTHYECKUM

npobJieMaM U IIyTsIM UX PEIICHUS .

B pe3yabTare usyyenusi yaeOHoro npeamera «buosiorus» Ha ypoBHe cpeiHero oomero oOpa3oBaHus:
BoinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYYUTCS:

— OILIGHUBATh POJIb OMOJOTHMUYECKUX OTKPBITHHA U COBPEMEHHBIX MCCIIECIOBAHUM B pPa3BUTHH HAYKU U B
MPAaKTUYECKOU JEATEIbHOCTH JIIOJIEH;

— OIIGHWBAaTh pPOJb OWONOTMM B (OPMUPOBAHWU COBPEMEHHOW HAyYHOW KAPTUHBI MUPA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTHS OMOJIOTUH;

— YyCTaHaBJIMBaTh M XapaKTEPU30BATh CBSI3b OCHOBOIMOJAraloluX OWOJIIOTUYECKUX TMOHSATUH (KJIETKa,
OpraHu3sM, BUJI, SKocucTeMa, Orocdepa) ¢ OCHOBOIOIATAIOIIMMH TMOHATUSAMH JPYTUX €CTECTBEHHBIX
HayK,

— 0O0OCHOBBIBATH CHCTEMY B3IJISZIOB Ha KUBYIO MPUPOAY W MECTO B HEHW deloBeKa, MPUMEHSS
OMOJIOTUYECKHE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHUIIBI UX IPUMEHUMOCTH;

— TPOBOAUTH Y4YEOHO-HUCCIENOBATENBCKYIO JAESITeNbHOCTh 1O OWOJIOTHU: BBIABUTATh TUIOTE3BI,
IUTAaHUPOBATh paboTy, OoTOMpaTh U MPeoOpa3OBBIBATH HEOOXOAMMYIO HH(OPMAINIO, MPOBOIUTH
SKCIEPUMEHTBI, HWHTEPIPETUPOBATH pPE3YyJIbTAaThl, JAENaTh BBIBOAbI HAa OCHOBE MOJYYEHHBIX
pe3yJIbTaToOB;

— BBISBIIATH U 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEW OpraHU3aIliy KU3HU;

— yCTaHaBJMBATh CBS3b CTPOCHMS U (PYHKIIUN OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYJ, UX POJib B
nporeccax KJI€TOYHOTO METa0O0In3Ma;

— pemarh 3ajauyd Ha ompeneneHue mnocnenoarenbHocTd HykieotuaoB JHK u mPHK (MPHK),
antukonoHoB TPHK, mocnenoBaTrenbHOCTH aMMHOKHUCIOT B MOJEKyle Oenka, MpUMEHss 3HaHUS O
peaKuusIX MAaTPUYHOTO CHUHTE3a, FTEHETUYECKOM KOJI€, MPUHIIUIIE KOMIUIEMEHTAPHOCTH;

— JIeTaTh BBIBOJBI 00 M3MEHEHUSX, KOTOPbIe MPOU30MIYT B MPOIECCaX MATPUYHOTO CHHTE3a B CIy4yae
W3MEHEHUS MTOCIIEeI0BaTeNbHOCTH HyKiIeoTu0B JTHK;

— cpaBHUBaTh (aspl JCICHHUS KIETKH, peliaTh 3a/ladyd Ha OMNpeeieHHE M CpPaBHEHHUE KOJIUYECTBA
reHetTuyeckoro marepuana (xpomocom u /IHK) B kieTkax MHOTOKJIETOUHBIX OPraHU3MOB B Pa3HBIX
(hazax KJIETOYHOTO ITHKJIA;

—  BBISBIMTH CYIIECTBEHHbBIE IPU3HAKUA CTPOCHHMS KJIETOK OPTaHU3MOB PAa3HbIX LAPCTB JKUBOM IIPUPOJIBIL,
yCTaHABIMBATh B3aMMOCBSI3b CTPOCHUS U (YHKIUI YacTeil U OpraHOUI0B KIIETKH,

— 000CHOBBIBAaTh B3aWMOCBSI3b IIACTUYECKOTO U SHEPTETUUECKOT0 OOMEHOB; CPAaBHHMBAThH IPOIIECCHI
MJTACTUYECKOTO U DHEPTETUYECKOTO0 OOMEHOB, MPOUCXOIAIINX B KJIETKAX KUBBIX OPTaHU3MOB;

— OIpEIEesATh KOJIMYECTBO XPOMOCOM B KJIETKaX PAaCTEHUN OCHOBHBIX OTAEJIOB HAa Pa3HBIX AdTalax
YKA3HEHHOT'0 LUKIIA;



pemaTb TEHEeTHYeCKHE 3aJaud Ha AUTHOPHIHOE CKpeIIMBaHUE, CIEMJIeHHOe (B TOM 4HCIe
CLIEIUIEHHOE C II0JIOM) HAaCJEIOBAaHUE, AaHAJIU3HMPYIOIIEE CKPELIMBAaHUE, IPUMEHSS 3aKOHbI
HACJIeICTBEHHOCTH U 3aKOHOMEPHOCTH CLETIJICHHOTO HACJIE0BaHUS;

pacKpbIBaTh NPUYMHBI HACIEACTBEHHBIX 3a00J€BaHUM, apryMEHTHpPOBATh HEOOXOIUMOCTH Mep
MPEeIyIpexICHUS TAKUX 3a00JIeBaHHIA;

CpaBHUBATh pa3HbI€ CIIOCOOBI PA3MHOKEHHS OPraHU3MOB;

XapaKTepu30BaTh OCHOBHBIE 3TAIlbl OHTOTCHE3a OPraHU3MOB;

BBISIBIIAITh NPUYMHBI M CYHIECTBEHHBIC MPHU3HAKH MOAW(DUKAMOHHOW ¥  MYTal[MOHHOU
M3MEHYHMBOCTH; 000CHOBBIBATH POJIb H3MEHUYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOOPE;
00OCHOBBIBAaTh 3HAUEHHE pa3HbIX METOJOB CEJIEKIMH B CO3JaHUM COPTOB pACTEHUM, MOPOJ
KMBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

00OCHOBBIBAaTh TNPUYMHBI H3MEHSEMOCTH M MHOT0o00pa3usi BUAOB, NPUMEHSAS CHHTETUYECKYIO
TEOPUIO IBOJIIOLINY;

XapaKTepu30BaTh MOMYJSALUI0 KaK €IMHHILY 3BOJIIOLUHU, BUJ KaK CHUCTEMAaTHYECKYIO0 KaTErOpHI0 U
KaK pe3ysbTaT 3BOJIOLNH;

YCTAHABIIMBATh CBA3b CTPYKTYPBI U CBOMCTB S3KOCUCTEMBI;

COCTaBJISITh CXEMBbI IIEPEHOCA BELIECTB U SHEPTUU B IKOCUCTEME (CETH MUTAHUS ), IPOrHO3UPOBATh X
W3MEHEHHMsI B 3aBUCUMOCTH OT U3MEHEHUs (PAKTOPOB Cpeibl;

apryMEHTHPOBATh COOCTBEHHYIO IIO3MIIMIO IO OTHOLIEHUIO K 3KOJOTMYECKHMM IIpobiieMaM U
MOBEJICHUIO B IIPUPOJIHON CpPEJIE;

000CHOBBIBAaTh HEOOXOMMOCTh YCTOMYMBOIO Pa3BUTHS KaK YCIOBUS COXpaHEHHs Onocgepsl;
OLIEHUBATh MPAKTUYECKOE M HTUYECKOE 3HAUYEHHE COBPEMEHHBIX HCCIEeOBaHUNH B OHOJIOTHH,
MEIULIMHE, FKOJIOTUH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OLICHKY;

BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COiepKaHUsI MPOOIEMyY U apI'yMEHTUPOBAHHO €€ OOBSACHSATS;
MIPEICTaBIATh OHOJOTMYECKYI0 HH(OpMalLMI0O B BUAE TEKCTa, TaOJMLbI, CXEeMbl, Ipaduka,
JMarpaMMBbl U JIeIaTh BHIBOJIBI HA OCHOBAHWU IMPECTABICHHBIX JTaHHBIX; PE0OPa30BhIBATh rpaduK,
TabUILy, TUarpaMMy, CXeMY B TEKCT OMOJIOTHUECKOT0 COJIEPKaHMSL.

BbINyCKHUK Ha Yrjy0JeHHOM YPOBHE NOJIYYUT BO3MOKHOCTh HAYYHThCS:

OpPraHMU30BbIBATh U MPOBOJAUTH MHAWBHUIYAJIBHYIO HCCIIEI0BATEIbCKYIO NEATEIbHOCTh O OMOJIOTUN
(v pa3pabaTeiBaTh MHIAMBHUAYaJIbHBI MPOEKT): BBIABUTATh T'MIIOTE3bl, IUIAHUPOBATh pPadoOTY,
oTOMpaTh W MpeoOpa3oBbIBATh HEOOXOAMMYIO HH(OpPMaIMIO, TMPOBOJUTH SKCIEPUMEHTHI,
UHTEPIPETHUPOBATh pPE3yNbTaThl, JejaThb BBIBOABI Ha OCHOBE IIOJIYYEHHBIX pPE3y/IbTaToB,
MIPEICTaBIATh MPOAYKT CBOMX MCCIIEIOBaHMT;

MIPOTHO3UPOBAaTh TOCJIEACTBUS COOCTBEHHBIX MCCIEJOBAHUN C YYETOM JTHUECKUX HOPM U
9KOJIOTUYECKUX TPeOOBaHUH;

BBIIETISITh CYIIECTBEHHbIE OCOOEHHOCTH KM3HEHHBIX LMKIJIOB MPEJCTABUTENEH pa3HBIX OTJIEIOB
pacTeHMi ¥ TUIIOB KMBOTHBIX; M300pakaTh LIUKJIbI PA3BUTHUS B BUIE CXEM;

aHAJM3UPOBATh U MCIIOJIB30BaTh B PELICHUH YUYEOHBIX U MCCIEOBATENLCKUX 3a/1a4 UHPOPMALIUIO O
COBPEMEHHBIX MCCIEJOBAHUAX B OMOJIOTHH, METUIIMHE U SKOJIOTUH;

apryMeHTHPOBAaTh HEOOXOJMMOCTh CHHTE3a €CTECTBEHHO-HAYYHOI'O U COLMOTYMAaHUTAPHOIO 3HAHUS
B AII0XY MH(OPMALIMOHHON IUBUIIN3AIUY;

MOJICIMPOBAaTh M3MEHEHUE SKOCHCTEM IO BIUSHHEM DPA3JIMYHBIX TPyNn (akTOpPOB OKpYKaromien
Cpenpl;

BBISBISITH B IPOLIECCE  HCCIIEOBATEIbCKOM  AESITETbHOCTH IOCIEACTBUS  aHTPONOTE€HHOIO
BO3JICHCTBUSI HAa SKOCHUCTEMBI CBOEr0 PErvoHa, MpeyiaraThb CHOCOObI CHUKEHHSI aHTPOMOTE€HHOIO
BO3JIEHCTBUS HA DKOCUCTEMBI;

HCIOJIb30BaTh MPHUOOpETEHHbIE KOMIETEHIIMH B MPAKTHYECKON MAESITEIbHOCTH U TOBCETHEBHOM
KHU3HH U1 TPUOOPETEHNs ONbITa JIEATENbHOCTH, MPEIIIECTBYIONIeH MpodecCHoHalbHON, B OCHOBE
KOTOPOM JICKHUT OUOJIOTHS KaK yU4eOHBIN MpeIMeT.



COJEPXXKAHUWE YUEBHOU JUCIIUIIJINHBI

BBeaenue

OO0BEKT M3y4YeHUsI OUOJOTUM — >KHBasi npupoaa. [[pu3Haku >KHUBBIX OPraHU3MOB U HX
MHOT000Opa3ue. YpoBHEBAsI OPraHU3AIHUS JKUBOU IMTPHUPOABI U SBOJIOMUSI. METOIbI TO3HAHUS
>KUBOM mpupoabl. O01ue 3aKoHOMEpHOCTH Omosioruu. Poiie 6nosorum B (opMHUpOBaAaHUU
COBPEMEHHOM €CTECTBCHHOHAYYHOW KapTUHBI MUpPa U MPAKTHYCCKON JCSITSIIbHOCTH JTIOICH.
3HadyeHUEe OHWOJIOTUM TIPU OCBOCHHUU TIpopeccuidi W CHEHUAIIBHOCTESH  CpEeIHEro
npodecCuoOHAITBHOTO 00pa30BaHUS.

MAemoncmpavyuu

Buosiornyeckue cucTeMbl pa3HOTO YPOBHSI: KJIETKA, OPraHW3M, IOMYJISILUsI, 9KOCUCTEMA,
o6uocdepa.

IlapcTBa >kxnBOM NIPUPOLHI.

1. YYHEHHUE O KJUIETKE

XuMnueckasi opranm3zanmsi kJjerku. Kierka — sjgeMeHTapHasli >XKUBasi CHUCTEMa H
OCHOBHAsI CTPYKTYPHO-QYHKITMOHATBHASI €IMHHUIIA BCEX >KUBBIX OpraHU3MoOB. Kpamrkasi
ucmopus u3y4eHus KiemKu.

XuMHUecKasi opraHu3anus KjieTKku. OpraHndyecKrue U HEOpraHu4eCKHe BEIeCTBa KJIETKU U
KUBBIX OpraHu3mMoB. benku, yrieBoabl, JUOUIbl, HYKJIEUHOBBIE KHUCIJIOTHI U UX POJIb B
KJIETKE.

Ctpoenne n ¢pyHkuum KJaeTku. [IpokapuoTudeckue M 3yKapUOTHYECKHUE KIIETKH. BUpychl
KaK HeKJIeTouHasi opMa >KHU3HU U UX 3HadeHue. boprba ¢ BUPYCHBIMHU 3a00JIEBaHUSIMU
(CITU u ap.) lurorutazma u KiietoyHast memOopana. OpraHouibl KJICTKH.

OO0MeH BellecTB U NpeBpallleHUue JHEPruu B KJjeTke. [lmacTuyeckuii u SHEPreTUUECKUMN
0OMEH.

Crpoenue m dyukuauu xpomocom. JIHK — HocuTens HaciencTBeHHOW HWHOOpPMAIIUH.
Pennukamust [IHK. I'en. I'enernueckuii koxa. buocuares 6enka.

KuzHennblii nukga kjaetku. KiieTku u ux pazHood6pa3ue B MHOIOKJIETOUHOM OpraHU3ME.
Hugppepernyuposrxa kiemox. KietouHnast TEOpUsi CTPOSHUSI OPraHU3MOB.

MuTto3. IluToKnHE3.

MAemoncmpayuu

Ctpoenue u cTtpykrypa 6enka. Ctpoenue monekyn JJHK u PHK. Permnmukanus JTHK.
CxeMBbI 2HEepTreTHYeCcKOro ooMeHa u 6uocuHTe3a 0enka.

CTpoeHune KJIETOK MPOKAPUOT U SYKAPHUOT, CTPOCHHUE U MHOT000pa3ue KJIETOK PaCTeHUMN U
YKUBOTHBIX.

Ctpoenue Bupyca.

dotorpadum cxem cTpoeHHUsT XpoMocoM. CxeMa CTPOCHUSI T'eHa.

MwuTo3.

Ilpakmuueckue 3anamus

HabnroneHne KIJIETOK pacTeHUU M YKUBOTHBIX I10J MHKPOCKOIIOM Ha TOTOBBIX
MHKpoIIpenaparax, uX olrucaHue.

IIpuroroBneHue u onMcaHue MUKPONPENapaToB KJIETOK PACTEHUH.

CpaBHEHHE CTPOEHUSI KJIETOK PACTEHUN U KUBOTHBIX.
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2. OPI'AHU3M. PASMHO>KEHMWE U UTHANBUAYAJIBHOE PABBUTHUE

OPI'AHU3MOB
Pa3mHoskenue opranu3sMoB. Opranmu3m — eJIUHOE Iiejoe. MHorooOpas3ue opraHu3MoB.
Pa3MmHokeHue — Ba’KHeEMWIIIee CBOMCTBO >KUBBIX opraHu3moB. [lomoBoe m OGecnosioe

pa3mHo>keHue. Meiio3. O6pa3zoBaHHe MOJIOBBIX KJIETOK U OILIOJIOTBOPEHUE.
HNuauBuayajabHOe pa3BUTHE OpraHu3mMa. OMOpHOHAIBHBIA ATarn oHToreHe3a. OCHOBHBIC
cTaauu SMOpPUOHAJIBHOTO pa3BUTusi. Opeanoceres. Ilocmambpuonaivroe pazgumaue.
CxoacTBO 3apoapllied NpeAcTaBUTENICH pa3HbIX I'PyHI ITO3BOHOYHBIX KAaK CBHUAETEJIBCTBO
UX ABOJIIOIIMOHHOIO poacTBa. [IprnunHbl HapylieHuil B pa3BUTHHU OPTaHU3MOB.
HNuauBuayansHoe pa3BuTHe 4esioBeka. PenpoayktuBHoe 310poBbe. Ilocienctsust
BIUSIHUSI AJIKOTOJIsI, HHUKOTHHA, HAapKOTUYECKHUX BEIIECTB, 3arpsi3HEHHUSI CpeJbl Ha
pa3BUTHE YEIIOBEKA.

MAemoncmpayuu

MHoroob6pa3ue opraHu3MOB.

OOMeH BeliecTB U IpeBpallleHHue SHEPTruu B KiieTKe. DOTOCHHTES.

JleneHue KIE€TKH. MUTO3.

Bbecnosioe pasmHokeHue opranu3mMoB. O0pa3oBaHUE MNOJIOBBIX KJIETOK. Melo3.
OnnonorBopeHue y pacteHui. UHanBuayaabHOE pa3BUTHE OpraHU3Ma.

Turmnsl 1OCTIMOPUOHAIIBHOTO Pa3BUTHUS >KUBOTHBIX.

Ilpakmuueckoe 3anamue

BreisiBneHne u omnmMcaHue NOPU3HAKOB CXOJICTBA 3apoJIbIIIIEN dYeJIOBeKa W APYTrux
MO3BOHOYHBIX KaK J0Ka3aTeJIbCTBO UX 3BOJIOIIMOHHOTO POJCTBA.

AHalii3 TPU3HAKOB 4YEJIOBEKAa M JAPYIMX IO3BOHOYHBIX KAaK JI0Ka3aTEIIbCTBO HMX HBOJIIOIMOHHOTO
pOJICTBA.

3. OCHOBBbI TEHETUKUM U CEJIEKIINAN

OcHOBBI y4YeHHMSI O HACJECJACTBEHHOCTH H H3MEHYHUBOCTH. ['eHeTMKa — HayKa o
3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTU M M3MEHYMBOCTH opraHusmon. I'. Menaenr —
OCHOBOIIOJIO)KHUK I'€HETUKH. ['eHeTnYeckast TepMHUHOJIOTHUSI U CHUMBOJIMKA.

3aKoHBI T€HETUKU, ycTaHOBJIeHHbIe . Menaerem. MoHOTUOpUAHOE U AUTHOPHUIIHOE
CKpemBaHHue. XPOMOCOMHAasl TEOpHUsI HACJIEIACTBEHHOCTU. B3aumooelicmaeue 2eHO8.
l'enetuka mnona. Cyennennoe c¢ nonom mnacnedogarue. 3HAYEHUE TEHETUKH IS
ceJlIeKUMH M MeauuuHbl. HacnencTtBeHHble 00JI€3HM YeJIOBEKa, WX IPUYUHBI U
npoduIIaKTUKA.

3aKkoHOMEepHOCTH U3MEHYUBOCTH. Hacnencreennas, 1281078 T€HOTHUITUYECKAas,
U3MEHYHUBOCTh. MoupuKalMoOHHAasl, UJIM HEHACJIEJICTBEHHAsl, U3MEHYUBOCTh. | eHeTHKa
yeJjioBeka. l['eHeTMka W MeauuIMHa. MarepuajibHblE OCHOBBI HACJIEACTBEHHOCTH M
M3MEHUYNBOCTU. |'€HETUKa U 3BOJIIOIIMOHHASI TEOpUsi. | eHeTUKa MOMyJIsILUM.

OcCHOBBI ceJIeKIMM PacCTeHUH, JKHMBOTHBIX M MHMKpPOOpraHuM3sMoB. [‘eHetmka —
TeopeThudecKasi OcCHOBa ceyiekiyu. OaomManiHABAaHWE >KMBOTHBIX M BbIpAlllMBaHUE
KYJBTYPHBIX pPAacTeHHW — HadallbHbIE 3Tanbl cejeknuu. Yuenwe H.M.Basuiosa o
LEHTpaX MHOT000pa3usi U NPOUCXOXKIACHHUSI KYJIbTYPHBIX pacTeHuil. OCHOBHBIE METOJbI
CeJIEeKIMM. THOpUIN3aUsI UM  HUCKYCCTBEHHBIM 0TO0p. OCHOBHBIE JOCTHYKEHUSI
COBPEMEHHOM  CEJIEeKIHUM  KYJIbTYpPHBIX pacTE€HUM, JOMAaIIHUX JKHBOTHBIX U
MUKPOOPTraHHU3MOB.

buorexHosorusi, €€ HOCTHUXKEHUSI U NEPCHEKTUBBI Pa3BUTHUsI. DmuuecKue acnexmbvl
HEeKOmopblX  0OCmudiceHUtl 6  obuomexnonocuu. Knonuposanue  dcueommbix
(npobrremuvr krOHUPOBAHUS Ye06EKA).

Aemoncmpayuu
MoHorubpuagHOEe U TUTUOPHUIHOE CKpelmuBanue. [lepekpect XpoMocoM.
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CuenuieHHOE HaciegoBaHUe. MyTaluu.

Hentpsl MHOroo6pasusi M NOPOUCXOXKJIEHUsI KYJIbTYPHBIX pacTeHUN H JOMAIIHUX
>KUBOTHBIX.

I'mbpuanzanuysi. ICKyccTBEHHBINM O0TOOP.

HacrnencrBeHnbie 60J1€3HU YeJIOBEKA.

Bnustnue ankoroini3ma, HApKOMaHWUH, KypEeHUsI Ha HACJICACTBEHHOCTD.
IlpakmuuecKkue 3auamust

CocTraBieHHE NOPOCTECHNINX CXEM MOHOTHOPUIHOTO W JAUTHOPUIHOTO CKPEIIUBAHUS.
Penienue renernueckux 3aaad.

Ananu3 GeHOTUNMUYIECKONW U3MEHYUBOCTH.

BrisiBIeHHEe MyTareHOB B OKpPY>KalIIeH cpele U KOCBEHHasl OIEHKAa BO3MOYKHOTO HX
BJIUSIHUSI HA OPTaHU3M.

4. ITPOUNCXO>XKJAEHMNE U PASBBUTUE >KN3HU HA 3EMJIE.
9BOJIIOLIMOHHOE YYEHMUE

IIpoucxoskaenne u HadajdbHble JTanbl Pa3BUTHUA KM3HM Ha 3emwmie. [Hnores3sl
OPOMCXOXKACHHUSI KU3HU. V3ydeHue OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHMS,
pa3BUTHUSI M CYILIECTBOBAHHUSI >KU3HHU Ha 3emile. YCJIO0>XHEHHE >KHBBIX OpPraHH3MOB B
nporecce SBOJIOIMHU. MHoroo6pasue >XUBOro MHpa Ha 3eMJie U COBPEMEHHasl ero
OpraHu3anusl.

HcTopusi pa3zButus 3BOJIONNOHHBIX uaeili. 3Hauenue padot K. Jlunnes, 2K.b. Jlamapka
B Ppa3BUTUH DHBOJIOIHOHHBIX HACH B OHOJIOTUH. DBOJIOIIMOHHOE YyueHue Y.
JlapBuHa. EcrectBeHHBINT 0TOOpP. PoOab 3BOJMIOIMOHHOrO ydeHusi B (QopMHpOBaAHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHON KapTHUHBI MUpa.

Muxkpo3Bosawonusa 1 Makpoldsoawnusi. Konnenmuus Buaa, ero kpurepuu. Ilomyssiiyst —
CTPYKTypHasi €JUHMIla BHJA W D3BOJIOOMUHU. JIBHIXKyIIWE CHJIBI  3BOJIIOLIUU.
CuHTeTHYeCcKasli TeOpUsl ABOJIOLNH. MukposBoatonusi. CoBpeMeHHbIE NpPEJICTaBICHUSI O
BunoodpazoBanuu (C.C. UYersBepukoB, W.M. IlImanerayses). MaKpodBOIIOIIHSI.
JlokazaTtenbcTBa 3BOJIIOLIUH.

CoxpareHue 6uUOI02UUECKO20 MHO2000pA3Us KAK OCHOBA YCMOUYUBOCMU OUochepbl U
npozcpeccugrnoco ee pazeumus. IlpuumHbl  BbIMHUpaHUss  BUAOB. (OCHOBHBIE
HaAITpaBJICHHUSI 3BOJIOIIMOHHOTO Iporpecca. buonorudeckuit nporpecc U OMOJIOTHYECKUN
perpecc.

MAemoncmpayuu

Kpurepuu Buna. CTpykTypa MOIYJISILIAA.

ApnanTUBHBIE OCOOCHHOCTH OPTaHU3MOB, UX OTHOCHUTEJIBHBIN XapakTep. DBOJIOIIMOHHOE
JIPEBO PacTUTEJILHOTO MUPA.

OBOJIIOIIMOHHOE JIPEBO >KUBOTHOI'O MUpA.

IIpencraBuTenn peAKUX U UCUE3AIOIINX BUJIOB PACTEHUMN U KHUBOTHBIX.
Ilpakmuueckue 3anamus

Onncanue ocobeit 0JHOTO BHAA MO MOP(HOJIOTUUECKOMY KPUTEPHIO.

I[Ipucnocobnenne oOpraHM3MOB K pa3HBIM cpeaamM oOutaHust (BOOHOI, Ha3eMHO-
BO3IYIIHOM, IMTOYBEHHOM).

AHanu3 U OLIeHKa Pa3JIMYHBIX TUIIOTE3 NPOUCXOKIECHUS >KU3HU.

5. TPOUCXOXKJAEHHUE YEJIOBEKA

AHTpOHOFeHe3. 3BOJ’II-OI_II/IH npuMaToB. COBpCMCHHBIC THUIIOTE3blI O IMPOUCXOIKIACHHUHN
YCJIOBCKA. I[OKa?:aTeJ'H)CTBa poacTBa YCJIIOBEKA C MIJICKOIMMUTAIOINIHMMHU >KUBOTHBIMMHA.
OTanel 9BOJIFOIIMH YCJIOBCKA.
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YesoBeueckue pacbl. PoACTBO M €IMHCTBO NPOUCXOKIAECHUSI 4YEIOBEUECKHX pac.
Kpurtuka pacusma.

Aemoncmpayuu

YepThl CXOJCTBA W pa3jIMuUsl YEJIOBEKA M >KHUBOTHBIX. UepThl CXOJICTBA 4YEJIOBEKA H
npumatoB. [IporcxorxaeHne 4ejaoBeKa.

YenoBeuecKUe pachl.

Ilpakmuueckoe 3ansimue

AHaAJIU3 U OLICHKA PA3JIMYHBIX THIIOTE3 O MPOUCXOKJIECHUHU YEJIOBEKA.

6. OCHOBBI OKOJIOI'nmmnu

JKOJIOTHSI — HAYKA 0 B3AaMMOOTHOIICHHMSIX OPraHM3MOB MeEK1y c000i M OKpy kawomei
cpemoii. Okonoruueckue (aKToOpbl, WX 3HA4YEHHE B JKHU3HH OpPraHU3MOB.
DOKOJIOTHYECKHE CHCTEeMBbl. BuaoBasi U TIIpoCTpaHCTBEHHAsl CTPYKTypa DSKOCHUCTEM.
I[TuieBbie CBsI3W, KPYTrOBOPOT BEHIECTB W IIPEBpAlllEeHHME HSHEPrUM B HKOCHCTEMax.
Me>kBUA0BbIE B3AUMOOTHOIIIEHUSI B 9KOCHUCTEME. KOHKYPEHIIUsI, CHMON03, XHUIITHUYECTBO,
napasutuism. [Ilpuuunvr  ycmotiuueocmu u  cmenvl  dKocucmem. CyxKyeccuu.
HMckyccTBeHHBIE COOOIIIECTBA — arpO3KOCUCTEMBI U YPOOIKOCHUCTEMBI.

Buochepa — ruaodaabHas 3kocucrema. YueHue B.U.Bepnanackoro o 6uochepe. Ponpb
KUBBIX OpraHu3MoB B Ouochepe. bmomacca. KpyroBopor BaKHEHHIMX OHMOTE€HHBIX
ayieMeHTOB (Ha mpuUMeEpe yriepoja, a3oTa u Jp.) B ouocdepe.

Buocdepa u yenoBek. Mizmenenust B 6mocdepe. [locimencTBust AesITSILHOCTH YEJIOBEKaA B
OKpYy>Karoiei cpeae. BoznaeiicTBrue MpOU3BOACTBEHHON AESITEIBHOCTU HA OKPY KAIOIIYIO
cpeny B olOyiactu cBoed Oyxayieit mpodeccun. [ zobanivuvle 3K0102UUecKUe NPOOIEMbl
U nymu ux peuleHus.

DKOJIOTHSI KaK TeopeTHYECKasi OCHOBA PAILlMOHAJIBLHOTO HPHUPOJOIIOIB30BAHUSI U OXPaHBI
npupoasl. Hoocdepa. IlpaBuna moBeneHUst J0Ae B OKpY Karollleil NPUPOIHON cpene.
BeperkHoe OTHOIIIEHHWE K OHOJIOTHYECKUM O0BEKTaM (pacTeHHUSIM U >KUBOTHBIM H HX
cooO0IIIecTBaM) M UX OXpaHa.

JeMoHcTpanuu

OkoJsiorudyeckue GaxkTopbl U UX BIUSIHUE HA OPTaHU3MBbI.

Me>XBUIOBbIE OTHOIIEHHUSI: KOHKYPEHIHMsI, CHUMOMO3, XHWIIHUYECTBO, MNapa3UuTH3M.
SIpyCHOCTBH pPacTUTEJILHOIO COOOIIIECTBA.

[Tumiessle ey U ceTu B OHMOIIEHO3e. DKOJIOTHYECKHUE TUPAMUBI.

Cxema PKOCHUCTEMBI.

KpyroBopot BeliecTB U npeBpalieHue dHeprum B akocucreme. buocdepa.

ouocdepe. Cxema arpodKOCHUCTEMBI.

Oco060 oxpaHsieMble NpUPOAHbIE TeppuTOopun Poccuu.

Ilpaxkmuueckue 3anamus

OnuncaHue aHTPOIIOTEHHBIX U3MEHEHUN B €CTEeCTBEHHBIX NPHUPOJHBIX JaHAIIadTax cBOEH
MECTHOCTH.

CpaBHHUTEJIBHOE OIMHMCAHWUE OJIHOM M3 €CTeCTBEHHBIX IMPHUPOJHBIX cHcTeM (Hampumep,
jieca) U KaKOW-HUOYAb arpOdKOCHUCTEMBI (HanmpuMep, MIIIEHUYHOTO TT0JIS).

CocTaBiieHHE CXEM Iepefadd BEIIECTB U DHEPIrUU II0 LIEMSIM MUTaHUS B IIPUPOTHOMN
DKOCHUCTEME U B arpoleHO3E.

OmmcaHue M NOPAKTHYECKOE CO3JaHUE WCKYCCTBEHHOM JKOCHUCTEMBI (IPECHOBOIHBIN
akBapuymMm). Pemmenne sKoJIOTHYecCKUX 3aj1ad.

7. BUOHHUKA

buonuka kKak OJAHO M3 HamnpaBJieHHW Ouosoruum u KubepHeruku. PaccmoTpeHme
OMOHUKOM 0cOOCHHOCTEH MOP(PODU3HUOIIOTHUSCKON OPTaHHU3AIINH >KUBBIX OPTaHU3MOB U
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UX MCHOJIB30BAHUS JIJISI CO3JAHUSI COBEPIICHHBIX TEXHUYECKUX CHUCTEM M YCTPOMCTB MO
aHAJIOTUU C OJKUBBIMHU CHUCTeMaMH. [lIpunyunsvl u npumepvl UCHOJIb308AHUSL 8
XO03AUCMBEHHOU 0esIMELbHOCMU JIH00etl MOPPOPYHKYUOHAIbHBIX Yepnm OpeaHU3aAyUU
PAcCmeHUl U HCUBONIHDBIX.

JleMoHCcTpanuu

Mogenn cKJIag4aTor CTPYKTYpBI, HCIIOJIB3YyeMOM B CTPOUTEJIbLCTBE. TpyoOuarnie
CTPYKTYPHI B >KUBOHU IPUPOJIC U TEXHUKE.

AdpoIMHAMHUYECKHE U TUAPOJMHAMUYECKHUE YCTPOUCTBA B YKUBOM MPUPOJIE U TEXHUKE.
IKCKypCHH

Mmnozcoobpasue 8ud08.

Cezonnvle (6ecenrue, 0CeHHUE) UBMEHEHUSL 6 NPUPOOE.

Mmnoecoobpazue copmos KYJAbMYPHLIX pPACMEHUU U NOPO0 OOMAUHUX HICUBONIHBIX,
Memoobl ux 68bl8CeOCHUSL (cenexyuonnas cmanyus, njiemeHHas ¢depma,
CeIbCKOX03AUCMBECHHASL BLICMABKA).

Ecmecmeennble u UCKYCCMBEHHbIE YIKOCUCHEMbl C80e20 PAUIOHA.
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Temuvr pecheparmos, 00K1a008, UHOUBUOYATILHBIX NPOEKHLOB

- Knerounast Teopusi cTpoeHust OpraHu3MoB. VICTOpUsI 1 COBPEMEHHOE COCTOSIHHE.

- HacnencrBenHast ungopmanus U 1repejayda ee U3 NOKOJICHUS B MTOKOJICHHE.

- IpamMmaThyecKHue CTpaHULBI B UICTOPUU PAa3BUTHUSI TCHETUKU.

- Ycnexu COBpEMEHHOM I'€HETHUKU B MEJAMLIMHE U 3paBOOXPAHECHUH.

- UcTopust pa3BuUTHUSs 3BOJTIONHMOHHBIX Haer o Y. JlapBuHa.

- «Cucrema npupoas» K. JIluHHest 1 ee 3HaueHUE AJISI pa3BUTHsI OMOJIOTHH.

- CoBpeMeHHBbIE NPEJACTABICHUSI 0 MEXAaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIIOLIUH.

- CoBpeMeHHBIE MPEACTABJICHUS O 3apO’KJACHUM >KU3HU. PaccMoTpeHue U orieHKa
Pa3IMYHBIX TUINIOTE3 MPOUCXOKJICHUST

- CoBpeMEHHBIN 3Tan pa3BUTHUS yesioBeuecTBa. HenoBeueckue pacbl. OMacHOCTh
pacusMma.

- BozneiicTBue yesioBeKka Ha OPUPOY HA PA3JIUUYHBIX dTallaX pa3BUTHUSI YEJIOBEUECKOTO
olI1ecTna.

- Bnusinue okpy>karomieil cpeaibl U ee 3arpsi3HeHUsI Ha Pa3BUTHE OPTaHHU3MOB.

- Biusinue KypeHust, ynmoTpeOJIeHUsI aJlKOToJIsI U HAPKOTUKOB POJIUTEIISIMHU Ha
AMOpHOHAIILHOE pa3BUTHE peOCHKA.

- BuramuHusbl, pepMeHTHI, TOPMOHBI U UX POJIb B opranui3me. Hapymenust mpu ux
HeJA0CTAaTKe U U30BITKE.

- [IpruuHBI U rpaHULIBI YCTOMYMBOCTHU OHOChEphl K BO3ACHCTBUIO AESITEILHOCTH JIOJICH.
- BuorneHo3bl (AKOCHUCTEMBI) PA3HOr0 YPOBHSI M MX COINOJYHUHEHHOCTH B IJ100aIBHOM
sKocucTeMe — Ouocdepe.

-BusioBoe u sKoJIornueckoe pazHooOpasue OMolleHO3a KaK OCHOBA €ro YCTOMYHWBOCTH.
- [ToBbIIIEHWE TTPOAYKTUBHOCTH (POTOCHUHTE3a B UCKYCCTBEHHBIX YKOJIOTHUYECKUX
cucTeMax.

- PaznmnuHble DKOJOrHYeCcKHe NUpPaMUIbl U COOTHOMNIEHUsSI OPraHU3MOB Ha KaKJI0M UX
CTYIECHHU.

-ITyTn moBBIIIEHUsT OMOJIOTUYECKOW NPOAYKTUBHOCTH B MCKYCCTBEHHBIX DKOCHCTEMAaX.
- Posib mpaBUTEIBCTBEHHBIX U OOIIECTBEHHBIX YKOJOTMUECKUX OpraHu3aluii B
COBPEMEHHBIX PAa3BUTHIX CTpaHaX.

- PaninoHanbHOE MCIIOJIB30BAHHE U OXpaHa He BO30OHOBIIIEMBIX NPUPOJHBIX PECYPCOB
(Ha KOHKPETHBIX MPUMEpPax).

-OnacHOCTh TJ100aJIbHBIX HapylieHUU B Ouocdepe. O30HOBBIE «JIBIPHD», KUCIOTHbIE
JIO>KJU, CMOTHU U UX IPEe0TBpAILlCHHE.

- OKOJIOTUYECKHE KPU3HCHI U 3KOJIOTHYecKHe KaTtacTpodsl. IIpenoTBpaiienue nx
BO3HUKHOBEHHUSI.
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TEMATHYECKOE INIJNIAHUPOBAHME

IIpum peammsanuum coAep>kKaHusi 00mIe00pa3oBaTeIbHOM  y4eOHOW  MHUCIIUTUITHUHBI
«bwumomorust» B mnpenenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOro oOIIero
o0pa3oBaHUsI C IOJIydeHUEM cpeaHero obiiero obdpasoBanusi (IITICC3) makcumanbHast
ydyeOHast Harpy3Ka yJamiuxcsi COCTaBIsIeT:

- mo tpodeccussm CIIO ecrecTBEeHHOHAy4YHOro Tpoduist  MpodecCHOHATILHOTO
obpazoBanust — 108 uacoB, 3 HuX ayauTopHasi (o0si3aTeibHas) ydeOHAst HarpyskKa
yyammxcsi — (2 w4aca, BKIoYass npakTuuyeckue 3ansatuss (16 wacoB) —,
BHEAyIUTOPHAsI CaMOCTOsITeJIbHAsT paboTa CTyJIeHTOB — 36 4acoB.

TeMaTH4YeCKHUHN IIJIAH

KoaunuyecTBo yacos
Ilpoduas npodeccnoHaIbLHOr0 00pa3oBaHUs

Bux yueOHO# padoThI .
EcrecTBeHHOHAYYHBIH

AynauTOpHBIE 3aHITUS. IIpodeccuu CIIO
Coneprxanue oOyueHUsI
BBenenue 2
1. Y4ueHue o KJIeTKe 10
2. Opranusm. PazmHo>xeHue u 8
WHIUBUIYaJIbHOC PA3BUTHC
OpraHu3MOB
3. OCHOBBI TCHETUKH U CCJICKITHH 16
4. IIponcxoKaeHUE U pa3BUTHUEC 16
PKHU3HU Ha 3eMiie. DBOJIOIIMOHHOE
yYeHHE
5. IIpoucxokieHre YenoBeKa 6
6. OCHOBBI DKOJIOTUH 12
7. buonnka 1
JlnddpepeHnmpoBaHHbBIN 3a4eT 1
Hroro (B ToMm uncie 16 uacos JIII3) 72
BHeayauTopHasi caMoCTOsITeJibHAs1 padoTa
ITonroroBka qokJiIanoB, pedeparTos, 36

WHIWUBUIYaJIBHOI'O IPOEKTA C
MCI0JIb30BaHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTUM, SKCKYPCHUH H JIp.

IIpomesxcymounasn ammecmauyus 6 popme ouppepenyupogannozo 3auema

Bcero 108
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB

Coaep:xkanue o0yueHust

XapaKkTepucTHKA OCHOBHBIX BU/I0B J1eATEJIbHOCTH
CTY/1€HTOB (HA YPOBHe Y4eOHBbIX JIeliCTBHIl)

BBenenue

O3HaKOMJIEHHE C OMOIOTHUECKUMH CUCTEMaMH Pa3HOTO
YPOBHSI: KIIETKOM, OPraHU3MOM, TIOMYJISIIIUEH, SKOCHCTEMOH,
ouochepoii. Onpenenenue ponu OUOIOTUU B OPMUPOBAHUN
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA U
MPAKTUIECKON JACITeTLHOCTH JIFOICH.

OOy4deHue coOI0CHUIO TIPABUII TOBEICHUS B IPUPO/IC,
OepekHOMY OTHOILICHHUIO K OMOJIOTHYECKUM 00BEKTaM
(pacTeHUsIM U )KHBOTHBIM M UX COOOIIECTBaM) U UX OXPaHE

YYEHHME O KJIETKE

XuMuyeckas opranusanusi
KJIETKHA

'YMeHure NpoBOJUTh CPABHEHHE XUMUYECKOW OpraHu3anuu
PKUBBIX U HEKUBBIX OOBEKTOB.

[TonydyeHue npeacTaBICHUs O PO OPTAHUYECKHUX U
HEOPraHUYECKHX BEILECTB B KIETKE

Ctpoenne u QyHKIHHN KJICTKH

l3y4eHne CTpOEHUS KIETOK 9yKapuoT, CTPOEHUS U
MHOT000pa3usl KJIETOK PACTEHUN U )KUBOTHBIX C IOMOIIBIO
MUKPOIIPENapaToB.

Habito1eHue KIETOK pacTeHUH U )KUBOTHBIX O]
MHUKPOCKOIIOM Ha T'OTOBBIX MUKpPOIIpENapaTax, UX OIMMCAHUE.
[IpuroroBiaeHue 1 ONKUCAHNE MUKPOIIPENIAPATOB KIETOK
[PaCTEHUM.

CpaBHEHHUE CTPOCHHUSI KJIIETOK PaCTEHUI U JKUBOTHBIX 110
TOTOBBIM MUKpOIIpenaparam

OO0MeH BelecTB M IpeBpalleHue
QHEPrUH B KJIeTKe

'YMeHHe CTPOUTH CXEMBI DJHEPTeTUYECKOr0 0OMeHa 1
OuocHHTEe3a OeIKa.

[TomydeHue IpeacTaBICHUs O MPOCTPAHCTBEHHON CTPYKTYpe
6enka, monexkyn JIHK u PHK

ZKM3HEeHHBINH HUKJ KJIeTKH

O3HaKOMJIEHHE C KJIETOYHOU Teopuel CTPOSHUS
OpraHu3MOB.

'YMeHne caMOCTOATEIbHO UCKATh JOKA3aTEeNIbCTBA TOTO, YTO
KJIETKa — DJIEMEHTApHAasl )KUBasi CHCTEMA U OCHOBHAs
CTPYKTYPHO-(PYHKIIMOHATBHAS €MHUIA BCEX KHUBBIX
OpraHu3MOB

OPI'AHU3M. PASMHO’KEHHUE

N UHIANBUAYAJBHOE PASBBUTHUE OPTAHU3MOB

Pa3sMHOXKeHHE OPraHU3MOB

OBnazieHre 3HaHUSAMHU O Pa3MHOXKEHUHU KaK 0 Ba)KHEUILIEM
CBOICTBE KUBBIX OPraHU3MOB.

'YMeHue caMOCTOATENbHO HAXOJUTh OTJIMUUSA MUTO3a OT
Meii03a, OIpeensis 3BOIIOLMOHHYI0 POJIb 3TUX BUJIOB
NEJIEHNs KIIETKU
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Conep:xxanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH
CTYJAE€HTOB (HA YPOBHE Y4eOHbIX JeilCTBUIl)

NuauBuayaj bHOe pa3BUTHE
OpraHu3ma

O3HaKOMJIEHUE C OCHOBHBIMU CTaJMSIMU OHTOTEHE3a Ha
MpUMeEpe pa3BUTHUS MO3BOHOYHBIX KUBOTHBIX.

YMeHne XxapakTepru30oBaTh CTaJAUU MOCTIMOPHUOHAILHOTO
pa3BUTHA Ha puMepe yesnoBeka. O3HaKOMIIEHHE C
MPUYMHAMHU HApYLUIEHUH B Pa3BUTHH OPTaHU3MOB.

Pa3zBuTHe yMEeHHS MPABWIHHO (POPMHUPOBATH JI0KA3ATEIBHYIO
0a3y BOJIIOLIMOHHOTO PAa3BUTHUS KUBOTHOT'O MUPa

NuauBuayajbHOe pa3BUTHE
JeJI0BeKa

BrisiBieHNEe U ONKMCaHKe TPU3HAKOB CXO/ICTBA 3apO/IbIIIEeH
YeJIOBEKA U IPYTUX MO3BOHOYHBIX KaK JI0KAa3aTEIbCTBA UX
HBOJIFOLIMOHHOTO POJICTBA.

[Tomy4yeHue mpeacTaBiIeHHs O MOCIEACTBUSIX BIUSHUS
QIIKOTO0JIs1, HHKOTHHA, HAPKOTUYECKUX BELIECTB, 3arpsi3HEHUs
Cpelbl Ha Pa3BUTHUE U PENPOTYKTUBHOE 3/I0POBhE UEITOBEKA

OCHOBBI 'EHETUKH N CEJIEKIIUU

3aKOHOMEPHOCTH
M3MEeHYUBOCTHU

O3HaKOMJIEHHE C HACIEACTBEHHON U
HEHAacJIeJICTBEHHON H3MEHUYUBOCTBIO U €€
0MOJIOrMYECKOM POJIBIO B 3BOJIIOIIUU >KUBOT'O MUpA.
[lorydyeHue TmIpencTaBJIEHUSI O CBSI3M T€HETUKH U
MeIULMHBL. O3HAaKOMIJIEHHE C HAacJIeICTBEHHBIMU
0OJIE3HSIMM  4YE€JIOBEKa, WX [OpUYMHAMHU U
MpoPUITAKTUKOMN.

MN3ydyeHue BAUSIHUS aJIKOTOJIM3Ma, HAPKOMaHHUU,
KYpPEHHsI Ha HacJIEICTBEHHOCTh Ha
BUJIeoMaTeprasie. AHaiau3 GEeHOTUITHYECKOMI
M3MEHUYNBOCTH. BBIsSIBIIEHHE MyTarcHOB B
OKpY>KalollIel cpejie 1 KOCBEHHAasI OLIEHKA
BO3MOYKHOTO UX BIIMSIHUSI HA OPraHU3M

OcCHOBBI CeJIEeKIIUN
PACTEHUMH, )KUBOTHBIX U
MHUKPOOPTraHU3MOB

[TonyueHue npeacTaBiIeHUs O TEHETUKE KaK O
TEOPETUYECKON OCHOBE CEJIEKIINH.

Pa3BuTrne MetanpegMeTHBIX YMEHHUM B IpoLecce
HaXO0>KJI€HUSI Ha KapTe LEHTPOB MHOroo0pas3ust u
MPOMCXO>KACHUSI KYJIbTYPHBIX pAaCTeHUHN U
JTOMAIITHUX YKUBOTHBIX, OTKPBITHIX

H. . BaBuioBbIM.

M3yyeHune MeToa0B ruOpUAN3aIIMU U UICKYCCTBEHHOT'O
oTOOpa. YMeHHue pa3zoupaTbCsi B STHYESCKUX
AceKTaX HEKOTOPBIX JOCTUYKEHUU B
OHMOTEXHOJIOTUU . KIIOHHUPOBAHUM >KUBOTHBIX U
mpobseMax KJIOHUPOBAHU S YEIIOBEKA.
O3HaKOMJIEHHWE C OCHOBHBIMH JTIOCTU>KEHUSIMU
COBPEMEHHOM CEJIEKIIUU KYJIbTYPHBIX PAaCTEHUH,
JTOMAaIITHUX YKUBOTHBIX U MUKPOOPIraHU3MOB
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Conep:xxanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH
CTYJAE€HTOB (HA YPOBHE Y4eOHbIX JeilCTBUIl)

YYEHUE

IMMPOUCXOXKAEHUE U PAZBUTUE KU3HU HA 3EMJIE. 9BOJIIOINMOHHOE

Ilpoucxoxkaenue u
HAYAJbLHBIE DTAIBI
pPa3BUTHS *KU3HU HA 3emJie

AHAJIN3 U OLIEHKA PAa3JINYHbIX THIIOTE3
IMPOUCXOKACHUSI )KU3HHU.

IMomyuyenue npeacTaBiIeHUSI 00 YCIIOKHEHUU
PKUBBIX OPraHU3MOB Ha 3eMJIe B IIpOLecce
PBOJIIOLINH.

'YMeHHe 3KCIIEPUMEHTAJIbHBIM ITyTEM BbISIBIISITH
a1anTUBHBIE 0COOEHHOCTH OPTraHU3MOB, X
OTHOCHUTEJIbHBIN XapakTep. O3HaKOMJIEHHE C
HEKOTOPBIMU NPEICTABUTEIISIMU PENKUX U
HcUe3arolX BUJIOB PACTEHUM U >)KUBOTHBIX.
IMpoBenenue onucaHust 0coOeii OTHOTO BHUAA TI0
MOP(OIIOTUIECKOMY KPUTEPHUIO IPH BHIITOJTHEHUH
inmabopaTopHOM paboThl. BeisiBIeHue uepT
[TOYBCHHOM)

M cTopusi pa3BUTHS
PBOJIOIIMOHHLIX HAEH

3yuyeHne Hacyiequsl 4eJ0BedecTBa Ha IpUMepe
3HAKOMCTBA C UCTOPUEUN pa3BUTHSI YBOJIIOLIMOHHBIX
naevi K. Jlunnes, K. b. Jlamapka Y. JlapBuHa.
OneHuBaHUE POJIU PBOJIOLIMOHHOTO YUYEHUS B
dbopMHUpPOBaAaHUH COBPEMEHHOW €CTECCTBEHHOHAYYHOM
KapTUHBI MUpa. Pa3BuTHe cnocoOHOCTH SICHO U
TOYHO HU3J1araTb CBOU MBICJIH, JIOTUYECKU
000CHOBBIBATH CBOIO TOUKY 3PEHUsI, BOCIIPUHUMATH U
AQHAJIM3UPOBATh MHEHHSI COOECEeTHUKOB, MPpHU3HABasI
IIpaBo APYroro 4eJ0BEKa Ha HHOE MHEHUE

MHuKpO3BOJIIOLMS U
MaKPpOIBOJTIOLHS

O3HaKOMJIEHHME C KOHIIENIIUEH BU1a, ee
KPUTEPHUSIMH, I10J00p IPUMEPOB TOT'O, UTO
MOMYJISILUSI — CTPYKTYpPHAasl €eAUHUIIA BUJA U
PBOJIIOLIHH.

O3HaKOMJIEHHE C JIBUYKYILITUMUCSI CUJIaMH 3BOJIIOLIUU
U €€ 10Ka3aTeJIbCTBAMU.

'YcBOeHHE TOT0, YTO OCHOBHBIMHU HAITPaBJICHUSIMHA
PBOJIIOLIMOHHOTO IIpOorpecca siBJISIFOTCS
OHMOJIOTUYECKHUH ITporpecc U OMOJIOrHYecKUi
perpecc.

IMPOUCXOKJIEHHUE YEJIOBEKA

AHTpONOreHe3

AHanIu3 U OLIEHKA Pa3JIUYHBIX THII0TE3 O
MMPOMCXOKICHUH YEI0BEKA.

Pa3zBuTHe yMEeHUS CTPOUTH JI0Ka3aTeJIbHYI0 6a3y Mo
CpaBHHUTEJILHON XapaKTEPUCTHKE YEJIOBEKA U
MpUMAaTOB, JIOKa3bIBasi X POJCTBO.

BbIsiBJIEHHWE 3TAOB PBOJIIOIIMH YEJI0BEKA
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Coxaep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH
CTYJA€HTOB (HAa YPOBHE Y4eOHbIX JeilCTBUIl)

YeJsioBeyeckue pacsl

YMeHue AJOKa3bIBaTh PaBCHCTBO YCJIOBCUYCCKHUX pac
Ha OCHOBAHHMHU UX POACTBA U CIUHCTBA
IMIPOUCXOKICHUS . PazBurtHe TOJICPAHTHOCTH,

KPUTHUKAa pacru3Ma BO BCCX €0 IMPOABJIICHUAX.

OCHOBBI OKOJIOTUHA

JKOJIOTUSl — HAYKAa 0
B3aMMOOTHOUIEHUSIX
OPraHu3MOB MKy CO000M 1
OKpYy2Kamoue cperou

M3yuyeHue 5KOJOruH4ecKuX (paKTOPOB U UX BIUSTHUS
HAa OpraHU3MBblI.

3HAKOMCTBO € YKOJIOTHYECKUMH CUCTEMaMH, UX
BHUIOBOM M IPOCTPAHCTBEHHON CTPYKTYpPaMH.
'YMeHne o0bsSICHATh NPUYUHBI YCTOMYUBOCTH U
CMEHBI DKOcHuCcTEM. O3HAKOMIIEHHUE C MEKBHUIOBBIMHU
B3aMMOOTHOILICHUSIMH B DKOCHCTEME!
KOHKYpPEHILIMEeN, CHMOMO30M, XUIITHUYECTBOM,
napa3suTU3MOM.

YMeHue CTPOUTBL  SIPDYCHOCTH  PAcCTHUTEJIIBHOIO
cooOIecTBa, MUIIEBBIC IIENIN U CETU B OHOIIEHO3€E, a)
TAK>KE YKOJIOTHYECKHUE TUPAMHUIBI.

3HaHWE OTJIMYUTEIbHBIX TPU3HAKOB HCKYCCTBEHHBIX
COOOI1IECTB — arpO3KOCHUCTEMBI U YPOOIKOCHUCTEMBI.
OnucaHue aHTPOINOI€HHBIX U3MEHEHUH B
€CTECTBEHHBIX NPUPOJAHBIX JIaHAIadTax cBOeH
MECTHOCTH.

CpaBHUTEIIBHOE ONIMCAHUE OJHOM U3 €CTECTBEHHBIX
MPUPOIHBIX cUcTeM (HampuMep, Jjieca) U KaKou-
HUOY b arpOdKOCHUCTEMbI (HATpUMED, NIIIECHUYHOTO
[1OJIST).

CocTaBjIeHHE CXEM II€pelady BEIIECTB U SHEPTUH 110
EIsIM NUTAHUSI B IPUPOJHOM IKOCUCTEME U
arpolICHO3€E.

buocgepa —
rJ00aJbHAas
PKOCHUCTEMA

OsznaxkomuieHue ¢ yuenueMm B. M. Bepnanckoro o
orocdepe Kak o TrI100aTbHOM YKOCUCTEME.
Hanu4ane npeacraBiaeHUsI O CXeME YKOCUCTEMBI Ha
npuMepe 6rocdepnl, KpyroBopoTe BEIIeCTB U
MpeBpallleHUH SHEPTUH B Ouocdepe.

YMeHUue J0Ka3bIBaTh POJIb YKUBBIX OPTaHU3MOB B
O6uocpepe Ha KOHKPETHBIX IIpUMeEpax.

buocgepa u yenoBek

Haxo>xaeHne cBsi3u U3MEHEHUS B Onocdepe ¢
MOCJIIEACTBUSIMH JIESITEJIbHOCTU YEJIOBEKA B

OKpYy Karolleu cpeae. Y MEHUE ONpeaesiTh
BO31€MCTBHUE NPOU3BOJACTBEHHOMN JE€SITEILHOCTH Ha
OKPY>KaIoIyI0 Cpeay B 00J1acTH CBOSH Oy myniei
nmpodeccuu.

O3HaKOMJIEHHE C TJI00aTTbHBIMU YKOJOTUUYECKUMU
mpoOieMaMu U yMEHUE OTIPeASIsITh MYyTH UX
pemenusi. Onmucanve U MPaKTHYIECKOE CO3/IaHNe
MCKYCCTBEHHOU YKOCUCTEMBI. Penienue 3agay.
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Coxaep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH
CTYJAE€HTOB (HA YPOBHE Y4eOHbIX JeilCTBUIl)

buocgepa u yenoBek

JleMoHCTpUpOBaHUE YMEHUSI TOCTAHOBKH 1IeJIei
eI TeIbHOCTH, TNTAHUPOBAHUSI COOCTBEHHON
MesATSIIPHOCTH JIJISI JOCTHU>KECHUSI ITIOCTABJICHHBIX
1eJIeH, MpeaABUACHUSI BO3MOXXHBIX PE€3yJIbTAaTOB
PTUX JICUCTBUI, OPraHU3allMu CAMOKOHTPOJISL U
OIICHKHU MOJIy4YE€HHBIX pe3ybTaToB. O0ydeHue
COOJIIOJCHUIO TIPABHJI TOBEJICHUS B IIPUPOIE,
OEpe’>KHOMY OTHOMICHUIO K OMOJIOTHIESCKUM
00BeKTaM (pPacTECHUSIM, )KUBOTHBIM U UX
COOOIIIECTBaM) U UX OXpaHEe

BbNOHHUKA

bruoOHMKa KaK OHO U3
HanpaBJeHUl OMOJIOTHH U
KUOepHeTUKH

O3HaKOMJIEHHE C IpUMEpPaMHU
HCIIOJIB30BaHUSI B XO3SIMCTBEHHOU
eI Te IbHOCTH JII0JIeH Mopdo-

(pyHKIIMOHANBHBIX YEPT OpraHU3alluu pacTeHUN U

PKHUBOTHBIX ITPHU CO3AaHHNHM COBCPIICHHBIX

TEXHUYECKUX CUCTEM U YCTPOMCTB 110 aHAJIOTUH C
PKHBBIMH CUCTEMaMHM. 3HAKOMCTBO C TPyOUaThIMHU

CTPYKTypaMH B >)KUBOM MPUPOJE U TEXHUKE,
A’POAMHAMUYECKHUMHU U THAPOJAMHAMUYECKUMU
YCTPOMCTBAMH B KUBOU IIPUPOJIE U TEXHUKE.

YMeHue CTPOUTHb MOACIIN CKHquaTOﬁ CTPYKTYPHI,

HNCITOJIB3YCMBIC B CTPOUTCIIBCTBC
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOU JUCHUIIVIMHBI « BUOJIOT US»

OcBoeHue mporpaMMmbl Y4eOHOW AMCHUIUIMHBI «buosnorus» npemanonaraet Haauuue B ['TIOY TO
«HTIIby», peanusyiomieil o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHEro oOmiero odpa3oBaHUs B Mpeienax
ocBoeruss OIIOIT CITIO na 6a3ze ocHoBHOro ooémero oOpa3oBaHMs, y4eOHOro KaOWHETa, B KOTOPOM
MUMeeTCsl BO3SMOXKHOCTh 00€CIeUnTh CBOOOIHBIN 1OCTYII B ceTh MIHTEpHET BO BpeMs y4eOHOTO 3aHATHS U
B [IEPHOJ] BHE YU€OHOM ESTEIbHOCTH CTYI€HTOB.

[Tomemenne kabuHeTa yIOBIETBOPsieT TpeOoBaHWsAM CaHUTApHO-IMHIEMHOIOIMYECKUX MPAaBUI U
HopmatuBoB (CanlluH 2.4.2 No 178-02) m ocHaImeHO THUIOBBIM OOOPYJOBaHUEM, YKa3aHHBIM B
HACTOSIIMX TpPeOOBaHMUAX, B TOM YHUCIE CHEHUATM3MPOBAHHOW yueOHON MeOenbl0o W CpeacTBaMu
oOyueHus1, JOCTATOYHBIMU JJISl BBIMOJIHEHUS TPeOOBAaHUI K YPOBHIO MOJATOTOBKHU yJaIlIUXCsl.

B kabunere ecTh MyJIbTUMEIUITHOE O00OpyIOBaHHE, IIOCPEACTBOM KOTOPOTO  YYAaCTHHKH
00pa30BaTeNnpHOr0 MpoIecca MOTrYT MPOCMATPUBATh BHU3YAIbHYIO HHQPOPMAIUIO 10 OHOJIOTHH,
CO3/1aBaTh MIPE3EHTAIMH, BUJICOMAaTEPHUAIIbl, HHBIE JOKYMEHTHI.

B cocTtaB yueOHO-METOUYECKOTO U MaTePUAIbHO-TEXHUYECKOT0 00ecTieueHus! MPorpaMMbl y4eOHOM
JTUCHUTITUHBI «bUOIOTHS BXOMST:

- MHOTO()YHKITMOHATIbHBIA KOMIUIEKC MPENo/1aBaTes;

- HarIIHBIE MOCOOMS (KOMIUIEKTHI y4eOHBIX TaONUI], TUIAKATOB, IMOPTPETOB BBIJAIOIINXCS YYCHBIX,
OUHAMHYECKHE TI0COOMS, WLIIOCTPUPYIOIIUE OHOJIOTHYECKHe MPOIECChl, MOJENIU, MYJISDKH U
MUKpOIpenaparbl ON0JIOrHYecKuX 0ObEKTOB U Ap.);

- UH(pOPMAIIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

- 9KPaHHO-3BYKOBBIE TIOCOOUS;

- KOMILJIEKT TEXHUYECKOU JOKYMEHTAIIMH, B TOM YHUCIIe AaclopTa Ha CPeACTBa O0yUYEHUS, MHCTPYKIIHH
10 UX UCMOJIb30BAaHUIO U TEXHUKE O€30MaCHOCTH;

- OubnMoTeuHsbIt HoH.

B OubGnuoteunslii GonA BXoaAT yuyeOHHMKH, YydeOHO-meroauueckue KoMIiulekTsl (YMK),
o0ecreynBaroe OCBOCHNE y4eOHOW TUCIUIUTMHBI «bHonorus», pekoMeHJ0BaHHbIE, TOMYIEHHbIE IS
UCIOJIb30BaHUs B Mpo(decCHOHANBbHBIX  00pa3oBaTENbHBIX  OpPraHMU3alUsAX,  PeaTU3YIOIIHUX
0o0pa3zoBaTeNbHYIO MIPOrpaMMy cpeaHero obero odpasoBanus B npenenax ocBoenus OIIOIT CIIO na
0a3e OCHOBHOIO 00111ero 00pa3oBaHMUs.

bubnuoreunsiit (HOHI OMOTHEH OSHIMKIONEAUSMHU, CIPABOYHUKAMHU, CJIOBAPSMHU, HAYYHOU W
Hay4YHO-TIOMYJISIPHOM JINTEPATYPOI U IpYrol IUTEpaTypoii O pa3HbIM BOIIpOcaM OUOJIOTHH.

B nmnpouecce ocBoeHMs TporpaMMbl y4eOHOW JUCHMIUIMHBI «bBHOJOTHS» CTYIAEHTH HMEIOT
BO3MO>KHOCTb JIOCTYIA K AJIEKTPOHHBIM y4EOHBIM MaTepuaiaM 1o OMoJIOTUH, UMEIOIIMMCS B CBOOOJTHOM
noctyne B cucteMe MIHTepHeT (37€KTPOHHBIM KHUI'aM, IPaKTUKyMaM, TeCTaM U Jp.).
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JIUTEPATYPA

Hdas cryneHToB

KoncrantnaoB B.M. , PesanoB A.I'., ®aneeBa E.O. buonorus mis mnpodeccuit wu
CHEIHATbHOCTeH TEeXHUYECKOrO0 M €CTECTBEHHO-HAy4yHOro npoduiieii: ydeOHUK UIs CTYACHTOB
npoeCCHOHANBHBIX ~ 00pa3oBaTENbHBIX  OpraHM3aluii, OCBaMBAaKOIIUX  mpodeccun u
cnenmanpHocTH CIIO. -M., 2017

Yebpimes H.B., I'puneBa I'.I'. buonorus: y4yeOHUK JUIsI CTYIEHTOB MNpO(hecCHOHAIBHBIX
0o0pasoBaTeNbHBIX OpraHu3alliid, OcCBauBarIKX mpodeccuu u cneruanbHoctu CI10. —M., 2017
benses J.K., dpimmun I"M., Ky3nenosa JI.H. u ap. buonorus (6a3oBsiii ypoBens). 10 kiacc.
M., 2014

Nonnesa A.1O. buonorus. Beck mKonbHBIN Kype B cxemax U Tadbmumnax. M., 2014

JlykatkuH A.C., Pyunn A.b., CunaeBa T.b. u np. buonorus ¢ ocHoBaMu 3K0J0rMH: y4eOHUK JUIs
CTYIl. yUpEeXJACHHH BhIcI. oOpazoBanus. M., 2014

MawmontoB C.I'., 3axapoB B.b., KoznoBa T.A. buonorus: y4eOHHK AN CTyH. YUYPEkKIACHHI
BBICII. 00pa3oBanus (Oakanaspuart). M., 2014

Hukurunckas T.B. buonorus: kapMaHHbIii cripaBouyHuk. M., 2015

CusornazoB B.U., AradonoBa U.b., 3axaposa E.T. buonorusa. O6mas Ouomnorusi: 6a3oBbIi
ypoBensb, 10—11 kmnacc. M., 2014

CyxopykoBa JL.H., Kyumenko B.C., MBanoBa T.B. buonorus (6a3zoBsiii ypoBens). 10— 11
kiaacc. M., 2014.

JJis1 npenogasareJiei

06 o6pazoBanum B Poccuiickoii denepanuu: ¢eaep. 3akoH ot 29.12.2012 Ne 273-
d3 (B pen. dpenepanbubix 3akoHOB oT 07.05.2013 Ne 99-d3, or 07.06.2013 Ne
120-d3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-d3, ot 25.11.2013
Ne 317-®3, ot 03.02.2014 Ne 11-d3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014
Ne 84-®3, or 27.05.2014 Ne 135-d3, or 04.06.2014 Ne 148-d3, c
U3MEHCHUsSIMU, BHeCeHHbIMU DenepaibHbIM 3aKoHOM OT 04.06.2014 Ne 145-D3, B
pexa. or 03.07.2016, ¢ uzm. ot 19.12.2016).

[Ipukaz MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO6 yrBepxkaenun (denepajibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO (TIOITHOTO) O0IIEro 00pa3oBaHU».
[Ipuka3z Munucrepcta oopazoBanus u Hayku P® ot 31 nexadbps 2015 r. N 1578 “O BHeceHuu

M3MEHEHMH B (efiepalibHBI rOCyJapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CpPelHEro oOIIero
o0pa3oBaHMs, YTBEP)KICHHBIM MpHKa3oM MuHHUCTEpCTBa 0Opa3oBaHUS M Hayku Poccuiickoit
@®eneparuu o1 17 mas 2012 1. N413”.

[TuceMo JlemaprameHTa rocylapCTBEHHON MOJUTHKU B cepe MOATOTOBKH padouMx KaJpoB U
JAIIO Munobpuayku Poccun ot 17.03.2015 No 06-259 «PekoMeHpanuu 1o OpraHu3aliu
MOJIY4EHUsI CpPEHEero o01Iero oopa3oBaHusl B pejieiax OCBOEHUS 00pa30BaTeIbHBIX MIPOTpaMM
cpeaHero npogeccuoHaaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IEro 00pa3oBaHUs C yUeTOM
TpeOoBaHull (enepanbHBIX TOCYAapCTBEHHBIX 0OpA30BaTENbHBIX CTAHJAPTOB U TMOJy4yaeMou
npodeccur WM CeNUalIbHOCTH CPEeIHEro NpodeccHoHaIbHOTr0 00pa3oBaHUs.

[IpumepHass ocHOBHas oOpa3oBaTelbHas MporpaMMa cpegHero oOmero oOpa3oBaHus,

0/I00peHHas pemeHneM (eaeparbHOTO yu4eOHO-METOUYECKOTO0 OOBEAMHEHHUS IO OO0IIeMy
oOpazoBanuto (mpoTokos oT 28 utons 2016 1. No2/16-3).
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6. buonorus: B 2 1./ mox pen. H.B. Speiruna. M., 2010.

7. buonorus: pyKoBOACTBO K MPaKTHUECKUM 3aHATUsAM / toa pen. B.B. Mapkunoii. M., 2010.

8. KooOwutaackuii B.A. ®unocodust 3K0JI0THH: KpaTKUK Kypc: yuel. mocodue miis By3oB. M., 2010.
9. Opmnosa D.A. VcTopust aHTPOMOJIOTMYECKUX YUSHUHN: y4eOHUK 171 By30B. M., 2010.

10. IlexoB A.II. buomnorus, renetuka u mapasurojorus. M., 2010.

HNHuTepHeT-pecypcsl

www.sbio.info (Bcs Omonorus. CoBpemeHHass OWOJIOTHS, CTaTbd, HOBOCTH, OHOIUOTEKA).
www.window.edu.ru (Equnoe okHO mocTyma k 00pa3oBaTebHBIM pecypcaMm MHTepHeTa 1o OMOJIoTHH).
www.5ballov.ru/test (Tect mms aOUTYpUEHTOB 10 BCEMY MIKOJBHOMY KypCcy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMmMyHHKaIIMOHHBIE BUKTOPUHBI 110 OMOJIOTUHA —

HKOJIOTUH Ha cepBepe BOpOHEKCKOTO yHUBEPCUTETA).

www.biology.ru (buonorus B OTtkpbiToM Kojuiempke. CalT COAEPKUT SJICKTPOHHBIM Y4eOHUK 110
ouosoruu, On-line TecThr).

www.informika.ru (O7eKTpoHHBINH y4eOHUK, OONBIION CHUCOK HMHTEPHET-pecypcoB). www.nrc.edu.ru
(bronornyeckast kapruHa mupa. Pazzgen KoMIblOTEpHOro ydeOHWKa, pa3paboTaHHOTO B MOCKOBCKOM
rOCYJapCTBEHHOM OTKPBITOM YHHBEPCHUTETE).

www.nature.ok.ru (Penkue u ncuesarommue xuBoTHbIe Poccnu — npoekt Jkonorndeckoro nentpa MI'Y
uM. M.B.JlomoHOCOBA).

www.kozlenkova.narod.ru ([[yist TeX, KTO y4UTCS caM M yYHUT APYTUX; OYHO M JUCTAHIIUOHHO, OHOJIOTHH,
XMMUH, IPYTUM TIPEJMETaM).

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

www.bril2002.narod.ru (buosorus s mkoapHUKOB. KpaTkas, KOMITaKTHas, HO IOCTATOYHO MOApoOHas
uHpopmanus 1o paznenam: «Oo6mas ononorusy, «borannkay, «3o0morus», «4eaoBek»).
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