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1. IACIIOPT PABOYEN ITPOI'PAMMBbBI YUEBHOM JUCHUILIAHBI

BUOJIOT'Us1
1.1. Ob6aacTh NpuMeHeHHs POrPAMMbI

PaGouas nporpamma (nanee - Ilporpamma) yue6HoM quctuiuinasl «brnosorus»
MpeAHa3HaueHa JJIsl u3y4eHus Ouosioruu B oopasoBarenbHbix opranuzamnusax CIIO,
peann3yomux 00pa3zoBaTEIbHYIO IPOTpaMMy CPEHETO 00IIero 00pa3oBaHUs B
npesiesax OCBOEHHSI OCHOBHOM MPOQeCCHOHANIBHOM 00pa30BaTebHON NPOrpaMMBI
CIIO (OIIOII CIIO na 6a3e 0CHOBHOT'O OOIIET0 00pa30BaHus MPHU MOATOTOBKE
KBATH(UITUPOBAHHBIX paboumX, CAyKamux 1o npodeccuu 35.01.13 Tpakropucr-
MAIIMHUCT C/X TPOU3BO/ICTBA, BXOSAIIEH B COCTAaB YKPYITHEHHOH Ipymnibl npodeccuit
35.00.00 Cennckoe, 1lecHOE U PHIOHOE XO3SUCTBO.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpeanero od1Iero
o0Opa3oBaHus, NPEIBIBISEMBIX K CTPYKTYPE, COAECPKAHUIO U PE3YJIbTaTaM OCBOCHHUS
yueOHOM TuCIUIUTHHBI «broorus», B COOTBETCTBUU ¢ PekoMeH qanusMu mo
OpraHM3aluy MOJyYEHHUs CPEAHETO 00111ero 00pa3oBaHUs B IPEesiax OCBOCHUS
00pa30BaTeNbHBIX MPOTPAMM CpeIHEro MpodeccruoHanbHOro 00pa3oBanus Ha 0aze
OCHOBHOT0 00II1ero 00pa3oBaHusl ¢ Y4eTOM TpeOOBaHMM (eaepaTbHBIX
rOCy/AapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOIy4aeMon Mpodeccuu Uiu
CHEIUAIBHOCTH CpeHero npodeccnoHaIbHOro 00pa3oBaHus (TMCHMO
JlemapraMeHTa rocy1apCTBEHHOM MOJIMTUKH B chepe MOATOTOBKU pabounX KaJApoB U
JI1O Muno6puayku Poccum ot 17.03.2015 Ne06-259).

1.2. MecTo y4eOHO# TUCHUIIIMHBI B CTPYKTYpPe OCHOBHOM
npodeccuoHaAIbHOI 00pa30BaTEJIbHOM MPOrPaMMbl: JTUCIUIIMHA BXOJINUT B
00111e00pa30BaTEIBHBIN ITUKII C YU€TOM MPOQUIIST TTOIYyIaeMOTO
npodeccruoHanbHOr0 00pa30BaHUs (TEXHUYECKHHN MPOQIIIB).

1.3. Heaum wu 3agayd y4eOHOM [UCHUIUIMHBI — TpPeOOBAHUA K
pe3yJibTaTaM OCBOEHHSI Y4eOHOM U CIMILIHHbI

[Tporpamma opreHTHpOBaHA HA JOCTHKEHUE CIEIYIOUINX HesIei:

e ocBOeHHe 3HaHMi o Owonormueckux cucremax (Kmerka, Opranuswm,
[onynsuumsi, Bun, Oxocucrema); HCTOPUM Pa3BUTHUS COBPEMEHHBIX
NIPEICTABICHUN O JKUBOWM MPUPOAE, O BBIAAIOIINXCA OTKPBITUAX B
OMOIOTUYECKOW HayKe; poJid OMOJIOTMYECKOW HayKH B (OPMHUPOBAHHUH
COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTHHBI MHpPa; O METOAAaX Hay4YHOTO
MO3HAHUS;

® OBJIa/IeHHe YMEHHSIMM OOOCHOBBIBaTH MECTO M POJIb OHMOJOTMYECKUX
3HaHUM B IPAKTUYECKOU ACATEIBHOCTH JIOJEH, B PAa3BUTUU COBPEMEHHBIX
TEXHOJOTUH; ONpelneisTh KUBble OOBEKTHl B NPHUPOJE; NPOBOAUTH
HaOJIIO/IEHNs 3a SKOCUCTEMAMHU C LEJIbI0 UX ONUCAHUS W BbISBICHUS
€CTECTBEHHBIX M aHTPOINOT€HHBIX U3MEHEHHI; HAXOAUTh U AaHAJIM3UPOBAThH
UH(OPMAIIHIO O KUBBIX 00BEKTaX;



® pa3BUTHE TMO3HABATEJbHBIX MHTEPECOB, WHTEVIEKTYAJIbHBIX WU
TBOPYECKHUX CHOCOOHOCTell O0OydJarolmuxcs B TMpoOIEcce HU3Y4YEHUs
OMOJOTrMYECKUX  SBJICHHWH; BBIJAIOIIMXCS  JOCTIDKCHUH  OWOJIOTHH,
BONICJAIINX B 00111eYeTI0BEYECKYIO KYJIbTYpY; CIIOXKHBIX u
MPOTUBOPEUMBBIX MYTEH pa3BUTUS COBPEMEHHBIX HAYYHBIX B3TJISJIOB,
uaen, Teopui, KOHUEMIHM, Trunore3 (0 CYUIHOCTH M TMPOUCXOXKICHUU
KU3HHM, 4YeJOBeKa) B XoJe paboThl ¢ pa3IMYHBIMA HMCTOYHUKAMHU
uH(popMaLNH;

e BOCHUTaHME Y0eKTEHHOCTH B BOZMOXKHOCTH TMO3HAHUS KUBOUW MPUPO/IBI,
HEOOXOAMMOCTH  PAlMOHAILHOTO  MPHUPOJIONOIB30BAHMS, OEpPEHKHOTO
OTHOIIIEHUA K TMPUPOAHBIM pecypcaM U  OKpyXalollehd cpene,
COOCTBEHHOMY 3J0pPOBbIO; YBaXEHUS K MHEHHUIO OIIMOHEHTa IMpHU
00CYXJIeHUU OMOJOTUYECKUX MPOOIIEM;

® JHCNOJIb30BAHUE NMPHOOPETEHHBIX OMOJOTrHYeCKUX 3HAHUI U YMEHHUH B
MMOBCEIHEBHOM KM3HU JJISI OIEHKHU IMOCICICTBUNA CBOCH ACATEIBHOCTH (1
NEeSATeTLHOCTH JAPYTUX JIIOJIeH) MO OTHOILIGHUIO K OKpYXKawoIIeH cpene,
3I0POBBIO JPYTUX JIOJEH W COOCTBEHHOMY 3JI0POBBIO; OOOCHOBAHUS M
cobmoneHnss Mep NpOoPWIAKTAKH 3a0o0JIeBaHUM, OKa3aHUE TEePBOM
MIOMOIIIH MPU TPaBMax, COOJIIOACHUIO MTPABUJT TTIOBEJICHUS B IPUPOJIC.

OcCHOBY ITpOrpaMMBbl COCTABIISIET COJIEPKAHHE, COTTIACOBAHHOE C
TpeOoBaHUAMH (heAepaTbHOTO KOMIIOHEHTA TOCYJapCTBEHHOTO CTaHIapTa
cpenHero (moJHOTro) 001Iero o0pa3oBaHus 6a30BOTO YPOBHSIL.

B mpo¢uibHyI0 cOCTaBIAIONIYIO TPOTrpaMMbl BKIIOUEHO
po¢eCCHOHANBHO HAMIPABICHHOE COJIEpKaHNe, HEOOXOAMMOE JIJIsl YCBOCHHUS
npodeccruoHanbHON 00pa3oBaTeILHON MPOrpamMmbl, HOPMHUPOBAHUS Y
oOyyaromuxcsi npohecCuoHaIbHBIX KOMIETEHIIHH.

OCHOBY cofiepKaHusI POTPAMMBbI COCTABIISIOT CIETYIOIIIE BEAYIINE HIICH:
OTJIMYMTENbHBIE IPU3HAKY KUBOW MPUPO/IbI, €€ YPOBHEBAsI OpraHU3aIMs U
ABOJIONHSA. B COOTBETCTBHM C HUMH BBIJICIICHBI COJICPIKATEIBHBIC JINHUH:
OMoJOTHsI KaK HayKa; OMOJIOTHYEeCKHE 3aKOHOMEPHOCTH; METOIbI HAYYHOTO
TIO3HAHUS; KJIETKA; OPraHn3M; MOMYJISIINS; BUI; IKOCUCTEMBI (B TOM YHCIIe
ouocdepa).

Oco0GeHHOCTh U3y4YeHHsI OMOJIOTHH Ha TPO(GUIBHOM YPOBHE 3aKII04aeTCs
B OoJiee TITyOOKOM M3YYeHHH TIPEUIOKEHHOTO Y4eOHOTO MaTepurana,
pacIIMpeHny TeMaTUKU AEMOHCTPAIIHiA, Ta00paTOPHBIX OMBITOB U MPAKTUYECKUX

paboT, B yBETMUEHUH JIOJIM CAMOCTOSATEIBHON pabOThl 00yUJaIOIIHXCS.
B nmporpamme oTpakeHbl BaKHEHIIIME 3a]1a9H, CTOSIINE TIepe]T

OMOIIOTHYECKON HAyKOM, pelIeHne KOTOPBIX HAMIPABIECHO HA PAllMOHATBHOE
IIPUPOAOIIOJIB30BAHNUE, OXPAHY OKPYKAIOIIEH CPENBI U 340POBbS JIFOJICH.

[Tpu or6Gope comepkaHus UCIOTB30BaH KYJIbTYPOCOOOPA3HBIN MOIXO/I, B
COOTBETCTBUHU C KOTOPBIM 00YyYaIOIUECS JTOJKHBI YCBOUTD 3HAHUS U YMEHMS,
HeoOxouMble 17151 GOpMHUPOBAHUS OOLIEH KYJIbTYpbI, ONpeAesomen
aJICKBaTHOE IOBECHUE YEJI0BEKA B OKPYXKAIOIIEH Cpeie, BOCTPEOOBAHHBIE B
KU3HU U B IPAKTUYECKON JEATEIBHOCTH.

Oco60e BHUMaHKE yAEJIEHO 3KOJOrHYeCKOMY 00pa30BaHMIO U
BOCTIMTAHUIO O0yYaIOMINXCs, POPMHUPOBAHUIO Y HUX 3HAHHUN O COBPEMEHHOU



€CTECTBEHHOHAYYHOU KapTUHE MUPA, IEHHOCTHBIX OPUEHTALMMI, YTO

CBUACTCIILCTBYCT O 'YMaHU3allUH OMOJIOTHYECKOTr O 06p330BaHI/I}I.

[Tporpamma npeaycMatpuBaeT GOpMUPOBAHUE Y 00YHAIOIIUXCS

oOlLIeHayYHbIX 3HaHWW, YMEHUI U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB

JIEATSIILHOCTH U KJIFOUEBBIX KOMIICTCHIIMH. HpI/IOpI/ITeTHBIMI/I N3 HUX IIpHU

HN3Yy4YCHHUU OMOJIOTHH SIBIISTFOTCS YMCHHUC CPAaBHHUBATDH OMOJIOTHYECKHE O6T:CKTBI,

AHAJIIM3UPOBAThb, OICHUBATL U 0606H_IaTB CBCACHUA, YMCTb HAXOJUTh U

HCITIOJIB30BAaTh I/IH(bOpMaI_II/IIO N3 pa3JIMIHbIX HCTOYHHUKOB.

PE3VJIbTATBI OCBOEHMS YUYEBHOU JUCLIUITJIMHBI

OcBocHue COACPIKaAHUA y‘IG6HOI\/'I JUCIUIIIINHBI «bronorus» o0OecreynBaeT
AOCTHXKCHHUEC CTYACHTAMU CIICAYIOIIHUX PE€3yJbTAaTOB:

JUYHOCHHBIX

— c(OpMHUPOBAaHHOCTh YYBCTBA TOPAOCTH U YBaXXEHUS K HCTOPUU U
JOCTH)KEHUSIM OTEYECTBEHHOW OHMOJIOrMYecKOl HayKH; IMpEeACTaBICHUS O
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHUHE MUDAa;

— ITIOHUMAaHHE B3aUMOCBSA3U M B3aUMO3aBUCUMOCTU €CTECTBEHHBIX HayK,
UX BIMSHHUS Ha OKPYXAIOLIYI0 Cpely, SKOHOMUYECKYI0, TEXHOJIOIMYECKYIO,

COLIMATIBHYIO
U ATUYECKYIO cephl 1eATETbHOCTH YEJIOBEKA;
— CHIOCOOHOCTH UCIOJIb30BaTh 3HaHUS 0 COBpEMEHHOMU

€CTECTBEHHOHAYYHOM  KapTUHE  MHUpa B oOpa3oBaTeNbHOH U
npodeccuoHanbHON AESITENFHOCTH; BO3MOXHOCTA MH(POPMAIIMOHHOU CPEJIbI
JUTst o0ecrieueHus MPOAYKTUBHOTO caMOO0pa30BaHMS;

— BJIaJICHUE KYyJIbTYpPOH MBILIUICHUS, CIOCOOHOCTh K 0000IIeHHIO,
aHaNM3y, BOCIPHUATHIO HMHQOpMAIMM B O00JIACTH €CTECTBEHHBIX HAYK,
MOCTAHOBKE IIETTM M BBIOOPY IyTeH ee JOCTIKEHHUS B MpoQecCHOHATLHON
chepe;

— CIOCOOHOCTh ~ PYKOBOJCTBOBAaTbCSI B CBOGH  JICSITENBHOCTH
COBPEMEHHBIMH TPUHIIUTIAMH TOJIEPAHTHOCTH, TUANOTa U COTPYIHUYECTBA;
TOTOBHOCTH K B3aUMOJICHCTBHIO C KOJIETraMHy, paboTe B KOJUICKTHBE;

— TOTOBHOCTH HCITOJIb30BaTh OCHOBHBIE METOJBI 3aIIUTHI OT BO3MOKHBIX
MOCIIEJICTBUH aBapHii, KaTacTpod, CTUXUHHBIX O€/ICTBHIA,

— oOnasaHue HaBbIKAMU Oe€30MacHO paboThl BO BpeMsl IMPOEKTHO-
HCCIIEI0BATEILCKON
U OKCIIEPUMEHTAIBHOMN AESITeIbHOCTH, MPU HUCIOIB30BAaHUH JIA0OPATOPHOTO
000py10BaHMUS;

— CHOCOOHOCTh HCMOJB30BaTh MPUOOPETEHHbIC 3HAHMS W yMEHUS B
MPAKTHUYECKOW IEATEIBHOCTH U TIOBCEHEBHOM KU3HU JIJIs1 COOTIOACHUS MEp
NpOQUITAKTHKE OTPABICHUN, BUPYCHBIX M JIPYTHUX 3a00JieBaHUI, CTPECCOB,
BPEAHBIX TPUBBIYCK (KYypEHUS, alKOTOJM3Ma, HApPKOMAaHHH), MPaBUII
MIOBEJICHUS B IPUPOIAHON CpeLe;

— TOTOBHOCTH K OKa3aHHIO TIEPBOI TTOMOIIY TIPU TPaBMaXx, MPOCTYIHBIX U
IpyTHUX 3a00JIEBAHUSIX, OTPABJICHUSIX MUIIEBBIMU MPOTYKTAMH,

MemanpeomemHulXx:.

— OCO3HAHUE COLUAIIBHON 3HAYMMOCTHU CBOEH
npodeccun/criennanbHOCTH, 00J1aJaHIe MOTUBALIMEH K OCYIIECTBICHUIO
PO ECCHOHANLHOM e TEILHOCTH;



— MOBBIIICHUE HMHTEJUIEKTYaJIbHOTO YPOBHSI B MIPOLIECCE H3YyUYECHHsS] OMOJIOTHYECKHUX
SIBJICHUH; BBIJAIOIIMXCS JOCTH)KCHHH OHOJIOTHH, BOIICAIIMX B OOIIEYETIOBEUSCKYIO
KYJbTYPY; CJOXHBIX M TPOTUBOPEUYMBBIX NyTEH pa3BUTUS COBPEMEHHBIX HAYYHBIX
B3IUISJIOB, UM, TEOpU, KOHLENINI, TUIOTE3 (O CYIIHOCTH U MPOUCXOKIECHUU >KU3HU,
YeJI0BeKa) B X0Jie paObOTHI C Pa3TMYHBIMH UCTOYHUKAMHU WH(OpMaIIHH;

- CIIOCOOHOCTD OpTraHU30BbIBATE COTPYAHUYCCTBO CAMHOMBIIIIIICHHUKOB, B TOM YHCJIC
C UCIIOJIb3OBAHUCM COBPCMCHHBIX I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TCXHOJ’IOFHﬁ;

— CIIOCOOHOCTh IMOHUMATh MPHUHIMUIBl YCTOWYMBOCTH M HPOAYKTUBHOCTH >KMBOU
MPUPOABI, IYTH €€ U3MEHEHUS MO/ BIUSHUEM aHTPOIIOT€HHBIX (PaKTOPOB, CIIOCOOHOCTh K
CUCTEMHOMY aHaJIN3y IJIOOAIbHBIX 3KOJIOIMUECKUX IHPOOJIeM, BOIPOCOB COCTOSIHUSA
OKpYXaroLleil cpebl U PALlMOHAIBHOIO UCIIOJIB30BaHMS IPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO M POJIb OHOJOTUYECKUX 3HAHUU B MPAKTUYECKOM
JeSITEIIbHOCTH JIIOJIEN, PA3BUTUU COBPEMEHHBIX TEXHOJIOTUI; ONPEENSTh )KUBbIE OOBEKTHI
B IMpPUpPOJE; MPOBOJIUTH HAOMIONEHUS 3a SKOCUCTEMAMHU C LEJbl0 WX OINUCAHUA U
BBISIBJICHUSI €CTECTBEHHBIX M AHTPOIOTEHHBIX M3MEHEHWM; HaXOJUTh M aHAJIM3UPOBAThH
MH(OPMALIMIO O KUBBIX 00BEKTAX;

— CIIOCOOHOCTh NPHUMEHSTh OMOJIOTMUECKHE W HKOJIOTMYECKHE 3HAHMS JUIsl aHalu3a
MPUKIIAIHBIX TPOOJIEM X031l CTBEHHOM eI TEbHOCTH,

— CIIOCOOHOCTh K CaMOCTOSATEIBHOMY TIPOBEJEHUIO HCCIIEJIO0BAaHUM, TIOCTaHOBKE
€CTECTBEHHOHAY4YHOI'O SKCIIEPUMEHTA, MCIOJIb30BAHUIO MH(POPMALMOHHBIX TEXHOJOTHM
JUTS PEIICHUS] HAYYHBIX U TPodecCHOHATbHBIX 3a/1a4;

— CIIOCOOHOCTh K OIICHKE 3TUYECKUX ACMEKTOB HEKOTOPHIX MCCIEIOBAHUN B 00JaCTH
OMOTEeXHOJIOTHH (KJIIOHUPOBAHUE, UCKYCCTBEHHOE OILIOJ0TBOPEHUE);

* npeomMemHuix:

— c(hOpMHUPOBAaHHOCTD MPEACTABIEHUIN O POJIM U MECTE OMOJIOTMH B COBPEMEHHOM
HAy4YHOU KapTHHE MUPA; TOHUMAHHUE POJIM OHOJOTHU B OPMUPOBAHUU KPYro3opa u
(YHKIIMOHAIBHOW TPAaMOTHOCTH JIJISl PEIICHUS TPAKTUUECKUX 3a7aY;

— BJIQJICHWE OCHOBOIIOJATAIOIIUMU TIOHATHUSMHU U TPEJCTABICHUSIMU O JKUBOU
MpUpoJie, €€ YPOBHEBOM OpraHU3allMi W JBOJIIOLUU;, YBEPEHHOE MOJb30BaHUE
OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOI;

— BJIaJICHWE OCHOBHBIMM METOJAMHU HAy4YHOrO I[IO3HAHUS, WCIOJIb3YEMbIMU MpPHU
OMOJIOTUYECKUX HCCIEJOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM: OIHCAHHEM,
W3MEpPEHUEM, TPOBEJACHUEM HAOJIOJICHUN;, BBISIBICEHHE U OIEHKAa aHTPOMOTEHHBIX
W3MEHEHUH B IPUPO/IE;

— chOpMUPOBAHHOCTH yMEHUM OOBSICHATH pe3yJbTaThl OMOJIOTUYECKUX
AKCIIEPUMEHTOB, PEIIATh AIE€MEHTApHbIe OMOJIOrMYECKUE 3a/1a4u;

— c(hOpMUPOBAaHHOCTh COOCTBEHHON TMO3UIIMM MO OTHOLIEHHWIO K OHOJIOTHYECKOU
uHOpMAINK, TOYy4aeMOW W3 Pa3HBIX HCTOYHUKOB, TJIOOATBHBIM JKOJIOTHYECKUM
npoOjeMaM U MyTSAM UX PEIICHHUS.

OcBoeHune yueOHON AucuuIUInHbl «buonorus» 6azupyeTcs Ha 3HAaHUSAX 00yJaromuxcs,
MOJYYSHHBIX TIPU W3YYCHUU OHMOJOTHUYECKUX TPEAMETOB, XUMHUHU, (U3NKH, Teorpaduu B
OCHOBHOM ILIKOJIE.



1.4. PexomeHnayemoe KOJMYECTBO YacOB HAa OCBOCHHE MNPOrpamMMbl Yy4eOHOI
AUCHUTLTHHBI:

MaKCUMaJbHON yueOHOM Harpy3Kku oOyudatrorierocss 54 4yaca,

B TOM YHCJIE:

CaMOCTOSTEIFHOM paboThI 0OyUaromierocs 18 yacos

-B TOM YHUCIIC MHIUBUAYAIbHBIN MPOCKT — 6 yac.

00s13aTeNbHON ayAUTOPHON yaeOHON Harpy3Kku oOydaromerocss 36 4acos;

U3 HUX:

TeOpeTHIeCKOTro 00yueHus — 19 yacos;

MpaKTUYECKUX 3aHATUN — 17 yacoB



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTJIMHBI

2.1. O0beM y4eOHO JMCHUNJIMHBI U BBl y4e0HOIl padoThl

Bua yueOHo# padoThI Oovem
uacoe
M 54
aKcHMaJIbHas y4eOHas HArpy3Ka (Bcero)
Oobs13aTesibHAsE ayAUTOPHAsSE y4eOHAasi HArpy3Ka (Bcero) 36
B TOM YHCJIE:
T 19
eopeTuieckoe 00ydeHue
nmabopaTopHbie paboTHI (He npedycmompeHo) i
17
MPaKTUYECKUE 3aHITUS
KoHTpobHBIE PadOTHI )
KypcoBas padora () (re npedycmompero) i
CamocrosTeqabHast padoTa o0yuawinerocs (Bcero) 18
B TOM YHCJIE:
camMoCToATeNbHas paboTa HaJ MPOEKTOM -6
Pedepatsr (o BeIOOPY) (npunosicenue 1) 8
4

Jloxnanml

HroroBasi arrecranus B popme qudhepeHInpoBaHHOTO 3a4eTa
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2.2. TeMaTH4eCKUil IJIAH U COleP:KAHNE YYeOHOM TN CHUILIUHBI «brosiorusn)

HaumeHoBaHue pa3/iesioB U TeM Kon-8o
Coneprxanue yueOHOro MaTepuaa, 1ab0opaTOpHBIE U MPAKTUYECKHE Pa0OThI, CAMOCTOSITENIbHAsE paboTa Yacos (?;I; (())]Ziiz
00ydJaronmxcs Teop. Mp.s. Cam.
Beenenue Coaeprxanue yueOHOIro MaTepuaJia 1
OObeKT u3yyeHust Ouosoruu — xusas npupoja. [IpusHaku kUBbIX OpraHu3MoB. MHoOroobpasue
JKUBBIX OpPraHM3MOB. YPOBHEBas OpraHU3alMs >XUBOM IPUPOABI U 3BOJIOLMA.  MeToasl
Mo3HaHUs >kuBOM mpuponbl. OOmmMe 3akoHOMepHOCTH Ouonoruu. I[Ipenmer wu3yueHus
oboOmatomiero kypca «buomorusi», uemn W 3amaud  Kypca. VI3ydeHMe OCHOBHBIX
3aKOHOMEPHOCTEH BO3HHKHOBEHHS, pa3BUTHUA U CYIIECTBOBaHMWS >KM3HHM Ha 3emie u 1 1
COBpEeMEHHOM ee opranusanuu. Ponb Ouonoruu B GOpMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U B NPAKTUYECKON neaTenbHocTH mroaei. CoOnrofeHue mnpaBuil
MOBEJICHUS B TPHUPOJE, OCPEKHOE OTHOIICHHE K OHOJOTUYECKHM OOBEKTaM (pacTEeHUsM U
KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.
PA3JIEJI 1 YueHue 0 KjIeTKe 13
Tema 1.1. Knerka. | Cogep:kaHue yueOHOI0 MaTepuaJja 3
Knerka — snemeHTapHas XuBas CHCTEMa U OCHOBHAs CTPYKTYpHO-(YHKIIMOHAIbHAs 1
1. | enuHUIA BCEX KUBBIX OPraHU3MOB. 1
2
Jlabopamopuwie pabomwt (ne npedycmompeno) -
Ilpakmuueckue 3anamun: XuMudeckas opraHu3amus kjaeTku. Opranndeckue u 2
HEOpraHMYECKHe BEUIeCTBa KJIETKH U KUBBIX OPraHu3MoB. benku, yrieBoasl, IUMUIbL,
HYKJIEMHOBBIE KUCJIOTHI U UX POJIb B KJIETKE.
Koumponsnaa paboma (ne npedycmompeno) -
Camocmoamenvnas paboma odyyarouwuxcs
Iloocomosums UII: Ponv 6enkos, yenes0008, iunudo8, HyKieuHo8blx KUCIOm 8 KilemkKe. 2
buo-, maxpo-, muxkposiemenmsi u ux ponb 8 HCU3HU PACEHUL
Tema 1.2. Coaepixanue yueOHOIr0o MaTepuaJa 2
Crpoenue n 1. | Ctpoenue u pyHkuuu kiaetku. [IpokaproTudeckue u dyKapuoTHUECKHUEe KIETKU. BUpych
(GYHKIIH KJIETOK Kak HeKJIeTo4Has (hopma *HU3HU U UX 3HadeHue. bopb0a ¢ BUpyCHbIMU 3a00J1€BaHUSMU 1 3
(CIMN A u np.) luromnasma u kieroyHas MemOpaHa.
Jlabopamopuwie pabomut (He npedycmompennvt) -
IIpakmuueckue 3anamusn: OpraHnonibl KJIICTKH. 1

Konumponwvnaa paboma (ne npedycmompena)
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Camocmoamenvnasa paboma odyuarouguxcs
Iloocomosums UII : bopvba ¢ supychvimu 3a001€6aHUAMU.
IIpaxmuueckoe 3nauenue npoKapuOMuU4ecKux op2aHu3mMos.

Tema 1.3. O0OMmen
BELLECTB U
3HepFI/II/I B KJICTKC.

Coaep:xaHue y4eOHOIro MaTepuaJia

1. | OOMeH BeIIECTB U IPEBPAICHHE YHEPTUHU B KJIETKE: TNIACTHYCCKHI U SJHEPreTHUCCKHUI
00OMeEH.

Jlabopamopuwie pabomwt (He npedycmompennvt)

Ilpakmuueckue 3anamua’. ONVCAHNUE PACTUTEIIBHON U KUBOTHOM KIIETKU

Konumponvnas paboma (ne npedycmompena)

Camocmoamenvnas paboma odyyarouwuxcs

Lomawmnee 3a0anue: Cmpykmyproe u QyHKYUOHAIbHOE pasiudue pacmumenbHOU U HCUBOMHOU
KJIemox.

TThacmuueckuii oomen 6 memKaxpacmeHuﬁ U HCUBOMHDBIX.

Tewma 1.4.
Crpoenue u

byHKIIIN
XPOMOCOM

Coaep:xanue y4eOHOIro MaTepuaJia

1. | Crpoenue u ¢pynkuuu xpomocoM. JJHK — Hocurens HacneacTBeHHON HHPOPMAITUH.
Pemnukanus [IHK. I'en. 'enerndeckuii kox. buocunTes Oenka.

Jlabopamopuwie pabomut (ne npedycmompensvl)

Hpakmuqecmte 3AHAMUA. COCMAB/IEHUE CXeMbl CMPYKNiypsl ceHa

Konmponvnas paboma (ne npedycmompena)

Camocmoamenvnan paboma ooyuarwuxcsa
Homawmnee 3a0anue bopvba c supycrvimu 3a001e6aHUAMU

Tema 1.5. Jlenenue
KIICTKH.

Conep:xanue yueOHOro MaTepuaJia

1. Knerku n ux pa3Hoo6pa3I/Ie B MHOT'OKJICTOYHOM OPraHU3MC.

2. | Knerounas Teopusi CTpOCHHUSI OPTaHU3MOB.

3. JKu3HeHHEBIN UK KIeTKH. MUTO3.

Jlabopamopuvie pabomut (ne npedycmompennvt)

IIpakmuueckue 3anamua. YXU3HEHHbBIN IUKI KJIEeTKU. MUTO3

Konmponsnaa paboma

Camocmoamenvnasa padoma odyuarouguxcs
Iloozomosums pechepam: Knemounas meopus cmpoenus op2anuzmos — UCmopust u
co8peMeHHoe COCmosHUe.

PA3JIEJI 2 Oprannzm. UaauBuayanbHoe pa3BUTHE OPraHU3Ma

Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa

Pazmuoxenue 1. ‘ MHuoroo6pasue opranu3MoB. Pa3zMHokeHHe — BayKHEHIIIee CBOMCTBO KUBBIX OPTaHU3MOB.
OpraHU3MOB 2. | [lonmoBoe u Gecriosioe pa3MHOKEHHUE.
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Jlabopamopuwie pabomut (He npedycmompennvt)

IIpakmuueckue 3anamusn: Metio3. O6pa3oBaHNe MOJIOBBIX KJIETOK U OIIOIOTBOPEHHE.

Konumponvnas paboma (ne npedycmompena)

Camocmoamenvnas paboma odyyarouwuxcs
Tloozomosumsb doknaowl: bBuonrocuueckoe 3nauerue meosa.
Ilonosoe pasmuodicenue u e2o OUOI02ULECKOe 3HAYCHUe.

Tema 2.2.
NuauBunyansHOE
pa3BUTHE
Opranu3ma

Copep:kaHue y4e0HOIro MaTepuaa

1. | OMOpuOHaNBHBIN Tall OHTOIEHE3A.

2. OcCHOBHEBIE cTaanu 3M6pI/IOHaﬂbHOFO Pa3BUTHA.

Jlabopamopuvie pabomwt (He npedycmompennvt)

Hpakmuqecmte 3anamus’. BolsBiIeHNE U ONTMCAaHUE IIPHU3HAKOB CXOJACTBa BapO,Z[bIIHCﬁ YCJIOBCKA

" JPYIruX MO3BOHOYHBIX KaK TOKA3aTCJIbCTBO UX 3BOJOMUOHHOTO POJACTBA.

Konumponvnasa paboma (ne npedycmompena)

Camocmoamenvnan paboma ooyuarwwuxcsa

Jlomawnee 3a0anue: Imobpuonocuyeckue 00Ka3amenbcmeda I80I0YUOHHO20 POOCMEA
IHCUBONHDBIX.

buonocuuecroe 3nauenue memamophosa 6 NOCMIMOPUOHATLHOM PA3GUMUU HCUBOMHBLX.

Tema 2.3.
PenponyktusHOE
3/10pOBbE

Conep:xanue yueOHOro MaTepuaJia

1 WHuBuyaIbHOE pa3BUTHE YEIOBEKA.
" | IlpuunHBl HapyIIEeHUH B Pa3BUTUU OPTaHU3MOB.

PenpoaykTuBHOE 310pOBBE.

2. HOCJ’IGI[CTBI/IS[ BJIMAHUC aJIKOT'OJIsI, HUKOTHHA, HAPKOTUUCCKHX BCUICCTB, 3arpsA3HCHUA
CpCAbl HA PA3BUTHUC YCIIOBCKA.

w WWN

Jlabopamopuwie pabomut (ne npedycmompennvl)

Ilpakmuueckue 3anamus

Camocmoamenvnas paboma odyyarouguxcs

HHomawmnee 3a0anueb Imopuonocuveckue 00Ka3amenbCmaea 3801I0YUOHHO20 POOCMEA
HCUBOMHDIX.

Buonoeuueckoe snauenue memamopghosa 8 nOCMIMOPUOHATILHOM PA3BUMUU HCUBOMHBIX.

Pa3zgen 3

OCHOBBI F€HETHKH U CCJICKIIMHU

Tewma 3.1.
I'eneTnka Hayka o
HACJIEICTBEHHOCTH

Conep:xxanue yueOHOIro MaTepuaJia

1. | I'. Meuaeis — OCHOBOIIOJIOXHUK T€HETHKH.

2. I'eneTnueckas TCPMUHOJIOTUA U CHMBOJIMKA
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N U3BMECHYHMBOCTHU

Jlabopamopuwie pabomut (He npedycmompennvt)

Hpakmuttecmte 3aHAmunA

Konumponvnas paboma (ne npedycmompena)

Camocmoamenvnas paboma odyyarouwuxcs
Jlomawmnee 3a0anue: Pewenue 3a0au.

Tema 3.2. 3aK0oHBI
T€HETUKHU.

Coaep:xaHue yueOHOro MaTepuaJia

1. | MoHorubGpuaHoe U AUTHOPUAHOE CKPEIMBAHHE.

5 XpOMOCOMHas TeOpUs HAaCIEeCTBEHHOCTH.

3HaueHnEe reHETUKHU JJIA CCIICKIIUMHU U MCIUITUHBI.

HaCJ'Ie,I[CTBeHHI)IG Oone3Hu YCJIOBCKA, NX IPUYHNHBI 1 HpO(bI/IJ'IaKTI/IKa.

WIWIN|N

Jlabopamopuwie pabomwt (ne npedycmompennvt)

Ilpakmuueckue 3anamusn. COCTaBJICHHE MPOCTEHIIIMX CXEM MOHOTHOPHUIHOTO U
TUTHOPHUIHOTO CKpenuBaHus. HacneacTBeHHas (TeHOTHUIHYECKAs ) M MO (DUKAIIMOHHAS
U3MEHYHUBOCTh

Konmponvnas paboma (ne npedycmompena)

Camocmoamenvnan paboma ooyuarwwuxcsa
Iloozomosums pegpepamsi: Bzaumooeticmsue 2enos. Cyeniennoe ¢ NoJ1oM HACIe008AHUe.

Tema 3.3.
Cenexuus.

Coaep:xaHue yueOHOro MaTepuaJia

1 I'enernka — TCOPCTUYCCKAsd OCHOBA CCIICKIIMH. HagansHbIe STanb! CCJICKIINH.
' OI[OMaH_IHI/IBaHI/IC JKMBOTHBIX U BBIpAIMBAHUC KYJIBTYPHBIX paCTeHI/Iﬁ.

Vuenne H.W. BaBuiosa o neHTpax MHOr00Opa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX
3. | pacTeHui.

buorexnomnorus.

Wl W NN

Jlabopamopuwie pabomut (ne npedycmompennvl)

Ilpakmuueckue 3anamus: OCHOBHbIE METO/IbI CEJIEKLIMU: THOPUIN3ALIUSA U UCKYCCTBEHHBIN
0100p. OCHOBHBIE IOCTHKEHUSI COBPEMEHHON CENEeKIUH KYIbTYPHBIX pacTEHUH, TOMAIIHUX
JKUBOTHBIX U MUKPOOPraHu3MOB. PelnieHne reHeTuueckux 3aaad

Konmponsnaa paboma

Camocmoamenvnan paboma odyuarouuxcs

Iloozomosumu peghepamvi: Imuueckue acnekmvl HEKOMOPLIX OOCMUNCEHUT 8 DUOMEXHONIO2UU.
Knonuposanue srcueomuuix.

IIpobnemul KIOHUPOBAHUS YeN0BEKA.

PA3JIEJI 4

JBOJIOIHOHHOE YUeHHE

Tema 4.1.

Coaep:xaHue yueOHOro MaTepuaJia
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OBOJIIOILIMOHHOE
YYCHHE

Pa6oter K. JIunnes, XK. Jlamapka.

1 OBomonnonHoe yuenue Y. Jlapsuna. EctectBeHHbIi 0TOOp. PO 3BOIIOLIMOHHOTO
" | yuenus Y. [lapBuna. [IBmwkymme cuibl 3Boaonuy. CHHTETHYECKas! TEOPHS IBOJIIOLIH.
MuxkposBonronus. Makpo3BOIIOLUS.

2 KOHHCHHI/IH BHU/Ja, CTO KPUTCPUHU.

Jlabopamopusie pabomul (e npedycmompenv)

Ilpakmuueckue 3anamus’ llonynauus — CTpyKTypHasi €IMHUIA BUA B SBOJIIOLIMH.
CoBpeMeHHbIE TTPEICTaBICHHS O BU1000pa3oBaHuu. [[puurHbI BEIMUpAHUS BUIOB.
buonornueckuii mporpecc u GMOJIOTHUECKHI perpecc.

Camocmoamenvnan paboma ooyuarwwuxcsa
Hoknao:: Coxpanenue buono2uuecko20 MHO2000pasus Kak OCHOBbL YCMouyugocmu buocgepot u
NnpO2PecCusHO20 pa3BUMUSL.

PA3JIEJI 5.

AHTpoOnorese3

Tema 5.1.
HcTopust pa3BUTHS
JKA3HU HA 3emiie

Coaep:xaHue yueOHOro MaTepuaJa

1 I'unore3sl IIPOUCXOXKICHUSA JKU3HU.

Kpatkas ucropus pa3BUTHs OPraHM4ECKOro Mupa.

VcnoxHEeHNE )KUBBIX OpTraHM3MOB Ha 3emiie B IIpOLECCC SBOJIFOITHUHN.

3 CoBpeMeHHbIE THUIOTE3bl O TMPOMCXOXKJIECHUU denoBeKka. Jloka3aTenbcTBa pOJCTBA
" | 4eToBeKa C  MJICKOMMTAIONIUMHU JKUBOTHBIMU. OBOJIOLMS 4eJoBeka. EAMHCTBO
MTPOMCX0KICHHS YETTIOBEYECKUX Pac.

N

Jlabopamopuuie pabomul (e npedycmomperul)

Hpaxmuqecxue 3anamua. AHanu3 u OLICHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKIACHUA KU3HU U
YCIOBCKaA.

Konmponvnas paboma (ne npedycmompeno)

Camocmoamenvnas paboma odyyarouuxcsa
Iloocomosumu peghepamoi: I80110YUOHHOE OPEBO PACMUMENLHO20 MUPA. DBOTIOYUOHHOE OPEBO
arcusomrnozo mupa. Ilpedcmasumenu peoxux u uc4e3arouux U008 pacmeHuul U HCUGOMHbIX.

PA3JIEJI 6.

OCHOBBI DKOJIOTHH

Tema 6.1. OcHOBEI
HKOJIOTHH.

Conep:xanue yueOHOIro MaTepuaJia

DKOJIOTHS — HayKa O B3aMMOOTHOIIICHHUSIX OPTaHI3MOB MEXIy COOON U C OKpYXKaroIen
cpenom

Okonoruyeckue (HpakTopbl. IKOJIOTHYECKHE CUCTEMBI. VICKyCCTBEHHBIE COOOIIECTBA —
arpodKOCUCTEMBI 1 YPOOIKOCHCTEMBI.
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2 | Buaosas u mpocTpaHCTBEHHAs CTPYKTypa SKOCHCTEM.

Jlabopamopusie pabomuwl (e npedycmompeHvl)

Hpaxmuuecxue 3AHAMUA .

Konumponvnas paboma (ne npedycmompena)

Camocmoamenvhnas paboma odyyarouwuxcs
Homawmnee 3a0anue: [lpuuunsl ycmouuusocmu u CMeHbl IKOCUCTEM.
Cykyeccuu.

Tema 6.2.
Bbuocdepa

Copep:kaHue y4eOHOTro MaTepuaJa

1. | Yuenne B.. Bepnanckoro o ouocdepe.

KpyroBopot snemeHnToB B buocdepe.

W3menenus B 6nocdepe.

2. | DKosorust — TeOpeTHYecKas OCHOBA PallMOHAIBHOTO IIPUPOIOTIOIB30BAHHS M OXPAHBI
IIPUPOJBI.

Hoocdepa.

Nl N (NN

Jlabopamopuwie pabomul (He npedycmompeHvl)

Hpaxmuttecxue 3anamus.

Koumponvnasn paboma

Camocmoamenshnas paboma odyuaroumuxcs

Iloocomosums UII: I'nobanvHble s5Kon02uyeckue npodiemvl U nymu ux peuleHus.
Ilocredcmeus desmenvHocmu yenogeka 8 oKpyscaiowell cpeoe.

IIpasuna nosedenus nodell 8 OKpyxicaroujell npupooHoLl cpede

PA3JEJI 7.
Bbuonunka.

Tema 7.1.
buonuka.

Coaep:xaHue yueOHOro MaTepuaJia

1. buonuka xak omgHO U3 HaHpaBJ’IeHI/Iﬁ B OMOJIOTHH U KI/I6epHeTI/IKe.

2. AHaJIOruu ¢ >KUBBIMU CHCTEMAaMHU.

Jlabopamopuwie pabomut (He npedycmompennvt)

Hpaxmuuecxue 3anamus.

Konumponvnas paboma (ne npedycmompeno)

Camocmoamenvnas paboma odyuarouwuxcs

HHomawmnee 3a0anue: I 106anvhble dK0102UYECKUe NPOOTIEMbL U NYMU UX DEULeHUS.
Ilocneocmeus desmenvrocmu ueiogeka 6 OKpyicarouel cpeoe.

IIpasuna nogsedenus noetl  OKpyscaroujeli NpupoOoHol cpeoe

IIpuMmepHasi TeMaTHKa KYPCOBOi padoThl (IPoOeKTA) (e npedycmompeHul)
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CamocTosiTe/IbHAsi padoTa odyuarommxcst HaJa (MPoeKToM) ) - 6
Pedepatsl (o BeIOOPY) (npunoscenue 1) 8
Jokmnaast 4
JlomarniHee 3aianue
JAnddepennupoBanHblii 3aueT 1 uac
Bcero: 19 17 18
Makc 54
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3. YCJOBUS PEAJIM3AIIMMA YUYEBHOM JUCHUILINHBI

3.1. Tpe6oBaHusA K MUHHMAJIbHOMY MAaTEPHAIbLHO-TEXHHYECKOMY 00ecIedeHHI0
Peanu3anus nporpamMMbl AUCHUIUIMHBI TpeOyeT HAMUUYUs yueOHOro KabuHeTa «bruonorum
Oo6opynoBanue yueoHoro kabunera (corinacuo 'OCT 22046-89)

- pabouee MecTo MpenojaBaTens;

- paboune MecTa 0 KOJIMYECTBY O0yUaroIIMUXCs;

- MECTO 1 Me0eNb ISl pallMOHAJIIBHOTO Pa3MEIEHMs U XPAHEHUSI CPEACTB O0yUEHUS;

- nabopatopHoe 000pyI0BaHUE (KOJUICKIIUU, MYJISIKU, MOJICNIU U T.I1.);

- opopmIIeHHE MTOCTOSIHHOE (CTEH/Ibl, CUMBOJIMKA Poccun);

- ohopMIIEHUE CMEHHOE (IUTAKaThl, CXEMBbI, TAOJIUIbI, UHCTPYKLIUU U T.1.);

- KOMILJIEKTHI IUJAKTUYECKOT0 ¥ Pa3laTOYHOr0 MaTepHralia A y4aluxcsi 00yJyaroumero
XapakTepa U JUIsl KOHTPOJIsl KauecTBa 3HAaHUN YMEHUH;

- KOMIUIEKTBI Y4e0HO — METOIMYECKOT0 MaTepuaa Juisd mpernojaasareis (padodne
MPOrpaMMbl, IEPCIEKTUBHO-TEMAaTUYECKHUE MJIaHbI, IOYPOYHOE TUIAHUPOBAHUE, METOAMYECKHE
PEKOMEHAALNHU U T.J.;

Texnuyeckue cpeacTBa 00yUeHH:

- KOMIIBIOTED I Pa0OTHI MPETIOAaBaTEs;

- TeneBu30p BeTHOM, DVD- mpourpsiBaTenn

- DKpaHHBIC CPEJICTBA OOYUCHHUSI

- DVD- aucku ¢ punbmamMu 00y4aromero 1 aHaIuTUYECKOT0 XapaKTepa.

- CD — mucku ¢ TUAaKTHYECKUM M pa3aTOYHBIM MaTepPHAIOM MO OMOJIOTHH

(JIMIIEH3WOHHBIE)
3.2. UudopmanuonHoe odecnevyeHne 00ydeHust
Ilepeuennb peKoOMeHyeMbIX yueOHBbIX U31AHUM, HNuTepHer-pecypcos,

JAOIOJTHUTEJIbHOM JIUTEPATYPHI
OCHOBHBIC HUICTOYHHUKU:
1.Koncrautunos B.M., Yue6uuk HITO u CI1O, M.: «Axagemus», 2017
JloTOTHUTENbHBIE UCTOYHUKU

1. 3axapos B.b., MamontoB C.I'. buonorus. O6ume 3akonomepnoctu. M.: Illkona-
IIpecc, 1996
2. Kamenckuit A.A., Kpukcynos E.A., [Taceunuk B.B. O0mas 6uonorus. 10—11 k. —
M., 2017
3. UYeObmmeB H.B. buonorus. Yue6uuk mist Byzos. — M., 2005.
HNuTepHeT — pecypcebl:
1. www.russobit-m.ru.
http:www.uchitel-izd.ru
www.cvart.ru

WWW.Nmg.ru
sale@nmaq.ru

WWW.Vaco.ru
www.uchmag.ru

NoakowN
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4KOHTPOJIb ¥ OIIEHKA PE3YJbBTATOB OCBOEHHUS YYEBHOWM

JUCHOUIIJIMHbI
KoHTponb M oOlLleHKa pPe3ylbTaTOB OCBOEHHs Y4E€OHON IMCHUILIMHBI OCYLIECTBISETCS
IpernojaBaTesieM B IPOLECCE IPOBEAEHUS TEOPETUUYECKUX, 1a00OpaTOPHBIX  3aHATHH,

TECTUPOBAHUS, CEMUHAPOB, YPOKOB-KOH(EpEeHIUIl, YPOKOB-IIPAKTUKYMOB, a TAK)K€ BBITIOJTHEHUS

OGy‘laIOH_[I/IMI/ICﬂ WHAWBUYAJIbHBIX BaHaHHﬁ, ITPOCKTOB.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOAbI
KOHTPOJISI ¥ OLIeHKH
pe3yJbTaToOB 00yUYeHUst

YMmenus:

- OOBSICHATH POJIb OMOJIOTUH B (POPMUPOBAHUH HAYUHOTO
MHUPOBO33pEHUS;

- OOBSICHATH BKJIAaA OHOJOTMYECKUMX TEOpUH B
dbopMUPOBaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI
MUDa;

- JleNaTh CPAaBHUTEIbHBIM aHAIN3 E€AMHCTBA XXUBOW U
HEXMBOW ITPUPOJIBI, POJICTBA )KUBBIX OPraHU3MOB;

- 00OCHOBBIBaTh OTPHULATENBHOE BIUSIHHUE AaJIKOTOJIs,
HUKOTWHA, HApKOTHYECKHWX BEUIECTB Ha HSMOpPHOHAIBHOE U
[OCTAIMOPHUOHAIBHOE Pa3BUTHE YEIIOBEKA;

-llaBaTh XapaKTEPUCTHUKY  BIIMAHUA SKOJOTHUYECKHUX
(GakTOpoB Ha KHUBBIE OPraHMU3MBI, BIIMSAHHUS MYTareHOB Ha
pacTeHus, ’KUBOTHBIX U YEJIOBEKA;

- JlenaTh BBIBOABI O B3aUMOCBSI3M W B3aHMOJEHCTBHE
OpPraHU3MOB M OKPYXKaroLIeH Cpenbl;

- Jenartb CPaBHUTEJbHBI aHAIW3 HapyLICHHUS B
pa3BUTUM  OPraHU3MOB, MYyTallud W WX 3HA4YEHHE B
BO3HUKHOBEHUHU HACJIEJICTBEHHBIX 3a00JIEBAHUN; YCTOWYMBOCTb,
Pa3BUTHE U CMEHBI IKOCUCTEM;

- 000CHOBBIBaTh HE00X0IUMOCTh COXpaHEHHUS
MHOTr000pa3us BUJIOB;

TectupoBanue,
3amuTa pedeparon
3acIyIIMBaHUEe
JIOKJIa/I0B

aHaJIN3 JIOMAIITHETO
3aJJaHHs

- pelarhb JIeMEeHTapHbIe OMOJIOTHUECKHUE 3a/1a4H;

-COCTaBJIATh DJIEMEHTApHBIE CXEMBl CKPELIMBAaHUSA U
CXEMBI IIEPEHOCA BEILECTB U MEPENayd SHEPTUU B DKOCHUCTEMAX
(uenu muTaHUs);

-OMKUCHIBATh OCOOEHHOCTH BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPUIO;

3anmTa pador

- BBIABJATH TPHUCIIOCOOJICHUS OPTraHU3MOB K Cpele
oOuTaHus,

- HWCTOYHHKH M HAJMYUE MYTarcHOB B OKPYKAIOIICH
cpene (KOCBEHHO),

-aHTPOIOTCHHbIE M3MEHEHHS B JKOCHCTEMax CBOCH
MECTHOCTH;

TectupoBanue,
3amuTa pedeparon
3acCIIylIMBaHue
JIOKJIa10B

aHaAJIN3 TOMAIHETO
3a/1aHus

-CpaBHUBATh OHWOJOTUYECKHE OOBEKTHI: XUMHUYECKUU

TectupoBanue,
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COCTaB TeJ )KMBOM U HEKMBOW MPUPOIbI, 3aPOABIIICH YeTOBEKa

A JpYrux  JKMBOTHBIX,  IIpPUPOAHBIE  DKOCHUCTEMBI U
arpo’KOCUCTEMBI CBOE MECTHOCTH;
- CpaBHMBATH IIPOLECCHI (ecTecTBEHHBIH u

HUCKYCCTBCHHBIH OTOOp, MOJIOBOE M OECIO0e Pa3sMHOKEHHUE) U
JIeJIaTh BBIBOJIBI U 0000IIEHUSI HA OCHOBE CPAaBHEHUS M aHATIN3a;

3amuTa pedepaToB
3acIyIINBaHUE
JIOKJIAJIOB

aHaJIN3 JIOMAITHETO
3aJaHHs

- AQHAJIM3UPOBATh U OLICHUBATh PA3JIUYHBIC THIOTE3BI O
CYILTHOCTH, MPOUCXOXACHUU >XKU3HU U 4YelloBeKa, IiolajbHbIe
9KOJIOTHYECKHE TMpoOJIeMbl U WX pEIIeHUs, TMOCIEeACTBUS
COOCTBEHHOM JIEATEIILHOCTH B OKpY>KaloLleil cpese;

HaOJII0IEHUE 32
JIEATEIHHOCTBIO
oOydJaronuxcs B
IPOIIECCE BBHITOJHECHUS
3a7aHus;

- H3ydaTb HU3MCHCHUA B OKOCHUCTCMAX Ha OHOJIOTNYECKUX

Ha0II0eHUE 3a

MOJIEIISX; JeSITeTbHOCTBIO
oOyyJaronuxcs B
npoIiecce BHIOTHEHUS
3aJaHus;

3Hanun:

- OCHOBHBIX TIOJIOKCHMH  Ouonormdyeckux Teopudd u | TectupoBanue,

3aKOHOMEPHOCTEW:  KJIIETOYHOH  TEOpHH, HBOJIOIMHOHHOIO | 3ammuTa pedeparon

yuenusi, ydenus B.M.Bepuamckoro o Owuocdepe, 3aKOHBI | 3aCIyIlIMBaHUE

I''Mennens, 3aKOHOMEPHOCTEN U3MEHYUBOCTH U | IOKJIa0B

HACJIE/ICTBEHHOCTH aHaJN3 JOMAITHETO
3a7aHus

- cTpoeHHs M (YHKIMOHHPOBaHUs Ouoiormyeckux oO0bekToB: | TecTupoBanue,

KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPBI BHJIa U SKOCHCTEM 3amuTa pedeparon
3aCITyIINBaHUE
JIOKJIaJI0B

aHaJIU3 JOMAIIHErO
3a7aHus

- CYHIHOCTHU OMOJIOTHYECKUX IMpoLECCCOB:
OIJIOAOTBOPCHUA, JEHCTBUSA HCKYCCTBCHHOI'0O U C€CTCCTBCHHOI'O
0T6opa, (I)OpMI/IpOBaHI/Ie HpI/ICHOCO6J'ICHHOCTI/I, MPOUCXOIKIACHUC

Pa3MHOKCHU,

BUJIOB, KPYTOBOPOT BEIIECTB U MPEBPAIEHIE YHEPTHH B KIIETKE,
OpraHu3Me, B DKOCHCTeMaxX U Ouocdepe

TectupoBanue,
3amuTa pedeparon
3acCIIylIMBaHue
JOKJIa/10B

aHaJIN3 TOMAILHErO

3a/laHus
- BKJIJ] BBIJAIOLIMXCS (B TOM YHCII€ OTEYECTBEHHBIX) YUEHBIX B | TecTupoBaHue,
pa3BUTHE OMOJIOTUYECKON HAYKH 3amuTa pedeparon

3aciIyIIMBaHUe

JIOKJIaJI0B

aHaJIN3 TOMAIIHETO
3aIaHus

- OMONIOTNYECKON TEPMUHOJIIOTMH U CUMBOJIUKH

TectupoBanue,
3ammura pedepaToB
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3aciaylIBaHue
JOKJIaJI0B

aHaJIU3 JIOMAIIIHETro
3a/laHus

Hcnoab30BaHue npnoﬁpeTeHme 3HAHUH U yMeHI/Iﬁ B HpaKTH‘IQCKOﬁ JACATECJIBbHOCTH U
NOBCEAHEBHOM KM3HH JJIs1:

- coOmoeHnst Mep TPO(UIAKTHKU OTpaBieHUH, BUpYCHBIX U | TectupoBanue,
Jpyrux 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHMS, | 3aIIuTa pedepaToB
QJIKOTOJIM3Ma, HAPKOMAHUM); 3aCITyIIMBaHUE

- IPaBWJI TIOBEJICHUS B IPUPOIHOMN Cpefie; JIOKJIa]I0B

aHaJIM3 JOMAITHETO
3a7aHus

- OKa3aHus [1epBOM IIOMOIIM IIPY TPAaBMaTUYECKUX, POCTYAHBIX | TecTupoBanue,

U IpYTux 3a00JIeBaHUSIX, OTPABJICHUSAX MMUIICBBIMH MTPOAYKTAMH; | 3alIuTa pedepaTon
3acCIIylIMBaHUe
JIOKJIaJI0B

aHaJIU3 JOMAIIHEro
3a7laHus

- OLICHKH 3THYECKUX aCTIEKTOB HEKOTOPBIX HCCIICOBAHUH B TectupoBanue,
o0nacTu GMOTEXHOJIOTUH (KJIOHUPOBAaHHUE, HCKYCCTBEHHOE 3amuTa pedeparon
OILIOIOTBOPEHHE) 3aCIIyIINBAaHUE
JIOKJIaJJ0B

aHAJIN3 JIOMAIITHETO
3a7aHus
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Ipunoorcenue 1
IIpumepHbIe TeMbl pedepaToB U HHAUBUAYAJIBHBIX IPOEKTOB ( HA BHIOOP)

Opranndeckue BEIECTBA PACTUTEIILHOM KIIETKH, JOKA3aTEJIbCTBA X HAJIU4YUS B PACTCHUU.
Heopranuueckne BemecTBa KIETOK pacTeHui. JlokaszarenbCcTBa MX Haluuus M pOJIM B
pacTeHumu.

buo-, Makpo-, MUKPO2JIEMEHTBI U UX POJIb B )KU3HH DPACTEHUS.

[IpakTryeckue OKa3aTeIbCTBA OOpPA30BaHMUSA OPraHMYECKUX BEIIECTB B PACTCHUM ITyTEM
¢dorocuntesa. [loBbimeHNe MPOAYKTUBHOCTH (POTOCHHTE3a B UICKYCCTBEHHBIX HKOJIOTHUECKUX
CUCTEMax.

Jloka3zaTenbcTBa NEPEIBUKEHUSI OPTAaHUYECKUX U HEOPTAaHUYECKUX BEIIECTB B PACTEHUU.
Co3naHue u noajepkaHue KylbTyp OakTepuil, OJHOKJIETOUYHBIX BOAOPOCIEH, IPOCTEHIINX.
HaGnronenus 3a X CTPOGHUEM U JKU3HEICSITEIbHOCTHIO.

HaGnronenunst 3a KOJOTHUYECKUM HMCKIIOYCHHEM Tpo(uuecku ONM3KUX BUAOB MPOCTEUIINX
IIPY COBMECTHOM OOMTaHUM.

JlokaszarenbcTBa pa3HON MHTEHCHBHOCTH METabOIM3Ma B Pa3HBIX YCIOBHSIX y PacTEHUH H
KUBOTHBIX.

Burtamusbl, pepMEHTHI U TOPMOHBI U UX POJIb B opranusme. Hapyiienus npu ux HegocTaTke
Y U30BITKE.

IIpokapuoTHueckue opraHu3Mbl 1 UX pojib B OMOIEHO3aX.

[IpakTHueckoe 3HaYeHHE NPOKAPUOTUYECKUX OpPraHU3MOB (Ha IpUMepax KOHKPETHBIX
BHJIOB).

Knerka sykapuoTH4ecKkux OpraHu3mMoB. MeMOpaHHbIN NPUHLIKII €€ OpraHu3aluH.
CrpykTypHOE U (YHKIIMOHAIBHOE pa3Inyie PaCTUTEIbHON U )KUBOTHOW KIIETOK.
MUTOXOHIPUM KaK SHEpreTH4ecKrue CTaHUMU KiIeToK. CTaguu 3SHEepreTHuecKoro ooMeHa B
Pa3IMYHBIX YacTAX MUTOXOHIPHH.

Crpoenne u QyHKIIUH puOOCOM M UX POJIb B OMOCHHTE3€e OeKa.

Snpo Kak LEHTp YIPABIECHUS >KU3HEACATEIBHOCTBIO KIIETKH, COXPAHEHHA M IIepeladu
HACJIE/ICTBEHHBIX MPU3HAKOB B ITOKOJICHUSX.

Krnerounas Teopust ctpoeHus opranu3zMoB. Mctopus u cCOBpeMEHHOE COCTOSIHUE.
buonornueckoe 3HaueHrEe MUTO3a U MEHO03a.

Bbecrnonoe pazMHOXKeHHE, €r0 MHOT000Opa3ye U MPAKTUUECKOE UCIIOIb30BaHHE.

[TonoBoe pa3MHOMXKEHHE U €0 OMOJIOTHYECKOE 3HAUCHHE.

UepenoBaHue TMOJOBOTO U OECHOJIOTO pPa3MHOKEHUS B IKU3HEHHBIX LHMKIAX XBOILIEH,
MIallIOPOTHUKOB, IPOCTEHIINX. bruosornyeckoe 3HaueHNE Yepe10BaHMS TOKOJICHHUMN.
[TapTeHoreHnes u rHHOreHE3 Y MO3BOHOYHBIX KUBOTHBIX U MX OMOJIOTUYECKOE 3HAUCHHE.
OMOpHOIOrHUECKUE JOKA3aTeIbCTBA HBOIIOIIMOHHOIO POJICTBA HKHUBOTHBIX.

buonoruueckoe 3naueHne Mmetamopgo3a B NOCTIMOPHOHAIBHOM Pa3BUTUU KUBOTHBIX.
Bnusinue okpyskarolei cpeipl U €€ 3arps3HEHUS Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypeHus, ynorpedaeHust aJkorojsi 1 HAPKOTUKOB POJUTENSIMU Ha AIMOPUOHATIBHOE
pa3BuTHE peOeHKa.

3aKOHOMEPHOCTH (DEHETHUECKOM U TeHETUYECKON U3MEHUYUBOCTH.

HacnencrBennast nnpopmanus u nepejaya ee u3 MoKoJeHUs B IOKOJIECHHE.

JlpamMaTudeckue CTpaHHIlbl B ICTOPUM Pa3BUTHS T€HETUKH.

Ycnexu coBpeMEHHOM I'eHETUKU B MEIULIMHE U 31paBOOXPAaHEHUU.

LenTpsl MHOr000pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUH.

LleHTpBHl MHOTOOOPA3HSI U MPOUCXOMKICHHS TOMAIIHUX KUBOTHBIX.

3HaueHue U3y4eHus IPeIKOBbIX (hOPM ISl COBPEMEHHOM CEeNeKILINH.

Hcropust nponcxoXkaeHns OTIENbHBIX COPTOB KYJIBTYPHBIX PACTEHUH.

Hctopus pa3BuTHs 3BOMOIMOHHBIX uaeit 10 Y.J/[apBuHa.

«Cucrema npupoasi» K.JIuHHes 1 ee 3HaueHue Ui pa3BUTHS OMOJIOTHH.
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65.

Oomouunonnsie uaen JK.b.Jlamapka 1 ux 3Ha4eHUE 7151 pa3BUTHS OMOJIOTHH.

[Ipeanoceuiky BO3SHUKHOBEHHUSI 3BOJOLMOHHOM Teopun Y. /[apBuHa.

CoBpeMeHHbIE NPEACTABICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIIOLUH.
dopMHUpOBaHUE YCTOWYUBBIX MOMYJALUA MHUKPOOPTaHU3MOB U BpEIUTENeH KYyJIbTYpPHBIX
pacTeHMii K BO3ICHCTBHIO SAIOXMMHUKATOB KakKk JIOKa3aTeIbCTBO WX  aJalTHUBHBIX
BO3MOKHOCTEM.

AnanTuBHas paaudanus OpPraHU3MOB (Ha KOHKPETHBIX MpPHMeEpax) Kak pe3yibTaT AeHCcTBHS
€CTECTBEHHOTO 0TOOpA.

ApamMop( 036l B 3BOTIOIHMY TO3BOHOYHBIX U O€CIIO3BOHOYHBIX KHUBOTHBIX.

CoBpeMeHHbIE MPEACTABICHUS O 3aPOXKICHUH JKU3HH.

Pa3nnyHble TUIIOTE3bI IPOUCXOKICHHUS.

[IpuHIMIBI ¥ 3aKOHOMEPHOCTH Pa3BUTHUS XKU3HU Ha 3eMiIe.

PanHue 3Tanbl pa3BUTHS )KU3HU Ha 3eMJI€.

[IprunHBI 1 BO3MOXKHAs HCTOPUS BBIXO/1a HA CYIIY PACTEHUHN U KUBOTHBIX.

Pacuger pentuinii B Me3030€ U BO3MOKHBIE TPUUMHBI HCYE3HOBEHHS TMHO3aBPOB.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOKICHUN IITUL] U 3BEPEH.

Bnusiane OBWKEHUST MAaTEPUKOB M OJIEJCHEHMH Ha (OPMHUpPOBAHHE COBPEMEHHOMN
PaCTUTENHHOCTH U )KMBOTHOTO MHPA.

DBOJIOIMS NPUMATOB U 3Talbl IBOJIIOLNN YEJIOBEKA.

CoBpeMeHHBbIH 3Tal pa3BUTHS yeraoBeuecTBa. YenoBeueckue pacskl. OMacHOCTh pacu3Ma.
BoznelicTBue dyenmoBeka Ha MPUPOAY Ha PA3IMUYHBIX JTamax pa3BUTUS YEIOBEYECKOIO
o01ecTBa.

[IpuurHBI U TPaHUIBl YCTORYUBOCTH OUOCGhEPHI K BO3JCHCTBHUIO AEATEILHOCTH JIIOICH.
buoneHo3pl (9KOCHUCTEMBI) pPa3HOTO YPOBHS U MX CONOJYMHEHHOCTh B TIJI00aIbHOU
IKocUcTeMe — Oruocdepe.

BunoBoe u sxonoruyeckoe pazHooopasue OMOIeH03a Kak OCHOBA €r0 YCTOWYMBOCTH.
Paznnunble 3x0I0rnyecKue nupaMubl 1 COOTHOIIEHUS OPraHU3MOB Ha KaXKIOW UX CTYIEHHU.
[TyTu noBeIIEHUST OMOTOTMUYECKOI MPOAYKTUBHOCTH B HCKYCCTBEHHBIX 9KOCHCTEMAX.
Cyxkueccuu 1 ux GOpMBI.

Poib paBUTENTECTBEHHBIX M OOMIECTBEHHBIX IKOJOTHUYECKUX OPTaHU3alUi B COBPEMEHHBIX
Pa3BUTHIX CTPaHAX.

PanmonanpHOe HCMONBb30BaHME W OXpaHa (KOHKPETHBIX) HEBO300HOBHUMBIX MMPHPOIHBIX

pecypcos.
PanmonanpHOEe HCHONB30BaHME W OXpaHa (KOHKPETHBIX) BO30OHOBHMBIX MPUPOTHBIX

pecypcoB.

OmnacHocTh ri00anbHBIX HapylieHud B Ouocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE TOXKIH,
CMOTHM ¥ UX IPEAOTBPALICHUE.

DKOJIOTHYECKUE KPU3UCHI U dKojornueckue karactpodsl. [IpemorBpamienue  ux
BO3HUKHOBEHMS.

VYcroiunBoe pa3ButHe MIPUAPOJIBI 51 oOmrecTBa
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