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HOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieoOpa3zoBarenbHolt  yuyeOHoM nucuumiubael  OY /.14
BuoJsiorusi mpenHa3HaueHa s U3y4YEHHUS OMOJIOTUM B MPOQPECCHOHATBHBIX
0o0pa3oBaTeNbHBIX  OpraHU3aluaX,  peaIH3ylIMX  00pa30BaTEIbHYIO
MporpamMmy CpeIHero ooduiero oopa3oBaHHs B Mpejeiaax OCBOECHUS OCHOBHOM
npodeccruoHalibHOM  oOpazoBatenbHOM mporpammel  CIIO (OIIOIT CIIO)
TeXHU4ecKoro mnpoguias Ha 0a3e OCHOBHOro OOILIEro oOpa3oBaHUs IpU
MOATOTOBKE CHENUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero ooO1IEeTO
o0pa3oBaHusl, YTBEPKICHHOTO MpUKa3zoM MUHHCTEPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit penepanuu ot 17 mas 2012r Ne 413 (c u3aMeHeHUsIMU Ha
29 urons 2017r), NpeabsSBIsIEMbIX K CTPYKTYPE, COJEPKAHUIO U pe3yJibTaTaM
ocBoeHus yueOHoW mucuuruiiHbl OY .14 buoJiorusi, B COOTBETCTBHHU C
PexomenmanusiMu 1O OpraHu3allid  TOJYYEHHUs  CpeAHero  oOIero
oOpa3oBaHUsl B Ipejesiax OCBOEHHUs 00pa30oBaTEIbHBIX MPOrPAMM CPEIHErO
npodheCcCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 0011Ier0 00pa3oBaHuUs
¢ yuetoMm IlpumepHOil OCHOBHON 00pa30BaTEIbHON MPOTPAMMBI CPEIHETO
oOmero o0pa3oBaHusl, OJOOpPEHHOW penieHHueM (denepanbHOro y4eOHO-
METOJUYECKOT0 OOBEIMHEHUsI MO 00I1IeMy o0pa3oBaHUIO (TPOTOKOJ OT 28
utoHs 2016 1. Ne 2/16-3).

Conepxanue nporpammsl QY /.14 buoJsiorusi HarpaBiIeHO HA JOCTUKEHUE

CICIYIOIINX LeJIe:

* moyiyueHue (yHIAMEHTAIbHBIX 3HAHUH O OHOJIOTHYECKHX CHCTEMax
(Knerka, Opranusm, [lonynsius, Bua, Dxocucrtema); UCTOPUU pa3BUTHS
COBPEMEHHBIX TMPEJCTaBJICHUNH O KHUBOM TIPUPOJAE, BBIIAOIIHUXCS
OTKPBITUAX B OHMOJOTUYECKOW HAyKe; POJIM OMOJIOTMYECKOW HAyKUd B
bopMHpPOBAHNN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHPA;
METOJ[aX HAyYHOI'O MMO3HAHUS,

* OBJIQJICHUE YMEHUSIMHU JIOTUYECKH MBICIIUTH, 000CHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHWN B MPAKTUYECKOU NESITEILHOCTH JIFOJIeH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHI; ONpENeNsaTh *XUBbIE OOBEKTHI B MPUPOJIE;
POBOJUTL HAOJIOACHUS 3a SKOCHUCTEMAaMM C IIEJIbI0 HUX ONHCAHUA U
BBISIBJICHUSI €CTECTBEHHBIX M AHTPOMOTEHHBIX M3MEHECHWH; HAXOIUTh U
aHAJIM3UPOBATh HHPOPMAIIHIO O KHUBBIX O0BEKTaX;

* pa3BUTHE MMO3HABATEIIbHBIX UHTEPECOB, UHTEIJIEKTYabHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00YyYaromuXCcsi B MPOIECCE H3YyUYCHHUS OMOJIOTHYECKUX



SBJICHUM;, BBIJAIOIMINXCS  JIOCTHKECHUH  OWOJNOTHH, BOIIEAIIAX B
00I111€UETIOBEUECKYI0 KYJIBTYpPY; CIOXHBIX M MPOTUBOPEUUBHIX MyTEH
Pa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3TISIAOB, UACH, TEOPHUM, KOHIECIIIHUH,
runore3 (0 CYIIHOCTH W TPOUCXOXKJIEHUHU >KU3HU, YEJOBEKa) B XOJE
paboThI C pa3IMYHBIMU UCTOYHUKAMHU UHPOPMALINU;

* BOCIIUTAaHUE YOEXKICHHOCTH B HEOOXOAUMOCTH TIO3HAHUSA >KUBOU
OpUPOAbl, HEOOXOJUMOCTH  PAlMOHAIBHOTO  MPUPOJIONOJIB30BaAHMUS,
Oepe’KHOTO OTHOIIEHUSI K MPUPOJIHBIM pecypcaM U OKpY>Kalolleu cpeje,
COOCTBEHHOMY 3/IOPOBBIO; YBKEHHMsSI K MHEHHUIO OIIMOHEHTa TIpH
00CYXIeHHH OMOJIOTHYECKUX MPOOIIEM;

* HCIMOJB30BaHUE MNPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUM M yMEHUU B
MOBCEIHEBHOM >KU3HM JIJIs1 OLEHKHU MOCJEICTBUN CBOEH JEATEIbHOCTH (U
NEATEIbHOCTU APYTUX JIOJIEH) MO OTHOIICHUIO K OKpY’Karoleh cpene,
3I0POBBIO JAPYTUX JIOJIEM U COOCTBEHHOMY 370pOBbIO; OOOCHOBAaHHE U
coOmofienne Mep MNpodUIaKTUKK 3a00JieBaHUM, OKa3aHHWE TEPBOM
MOMOIIY TIPYU TPaBMax, COOJIIO/IEHUE TIPABUII MIOBEICHUS B IIPUPO/IE.

B  mnporpaMmMmy  BKIIOYEHO  COJAEp)KaHWE,  HAMpaBJICHHOE  Ha
dbopMupoBaHHEe Yy  CTYJIEHTOB  KOMIIETCHIIMM, HEOOXOJUMBIX  JUJIs
kadectBeHHOTro ocBoeHMs [IIICC3 Ha 6a3e 0CHOBHOTO 00I1IeT0 00pa30BaHMUS.

B paGoueit nmporpamme yueOHoil aucturummasl OY /.14 BuoJsorus
OTPaXEHO  COJepKaHWe Y4YeOHOTO Marepuaia, MOCIEA0BATEIbHOCTh €To
M3Y4YCHUS, TEMATUKA MPAKTHUCCKUX 3aHATUH, BUIBI CAMOCTOSTEIBHBIX PadoT,
pacmpeneneHie  y4eOHBIX YacoB € Y4YETOM CHCINU(PUKA  TPOrpaMm
CHEIHATMCTOB CPEIHETr0 3BeHa, OCBAaMBAEMON CIEIIHATbHOCTH.

[Ipu peanuzanuu cojepkaHust  001Ieo0pa3oBaTeIbHON  y4eOHOM
mucuumvabl - OY .14 buosorms B mpexnenax ocoenus [IIICC3
TeXHU4ecKoro mnpoguiasas Ha 0aze OCHOBHOTO 0OIIEr0o 0oOpa3oBaHUS C
MOJIYyYCHHEM CpEIHEero o0mero oOpa3oBaHUS MaKCHUMalbHas ydeOHas
Harpy3ka o0y4arolierocsi COCTaBIsieT — 57 4acoB.;

- 00513aTeNBbHON ayUTOPHOMN y4eOHOU Harpy3ku oOyudaromerocss — 38
4acos;

- BHEAyIUTOPHAs CaMOCTOsITENIbHAsA paboTa cTyieHTOB — 19 yacoB.



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIUITIJINHBI
OY /.14 BUOJOI'UsA

buonorus — cucrema Hayk, M3ydarolias BCE acleKThl KU3HH, Ha BCEX
YPOBHSIX OpraHW3alliyd >KUBOTO, HAYMHAs C MOJIEKYJISIPHOTO U 3aKaHYMBas
ouocdepubiM. OOBEKTaMU U3YUCHUSI OMOJIOTHH SIBIISIFOTCS )KUBBIE OPTraHU3MBbl,
WX CTPOCHHWE W JKHU3HEACITCIBHOCTh, WX MHOTOOOpaswe, MPOUCXOXKICHHE,
HBOJIIONINSA U PacTIpeieNICHUE KUBBIX OPTraHU3MOB Ha 3eMIIe.

OO6mast OMOJOTHST M3YyYaeT 3aKOHbl MCTOPUYECKOTO W HMHIWBHIYaJTbHOTO
Pa3BUTHS OPTaHW3MOB, OOIHE 3aKOHBI KM3HW M T€ OCOOCHHOCTH, KOTOPHIC
XapaKTEpHBI IS BCEX BHJIOB JKUBBIX CYIIECTB HA IUIAHETE, a TAaKXKE HX
B3aMMOJCHCTBUE C OKPYIKAIOIIEH CPEOM.

buonorus, TakuM o0pa3oM, sIBISETCS] OJHOM U3 OCHOBOIIOJAraloluX HAYK O
KU3HU, a BJIaJICHUE OMOJIOTMUYECKUMU 3HAHUSIMU — OJTHUM W3 HEOOXOJIUMBIX
YCIIOBUM COXPAaHEHUS KU3HU Ha IJIAaHETE.

OcHOBy cojepxaHusi y4eOHOW JMCHUIUIMHBI «bHOJOTHS» COCTaBISIOT
ClenyIolre BeAyIue UACHU: OTINYUTEIbHBIC TPU3HAKKU KUBOW MPUPOJBI, €€
ypOBHEBasi OpraHM3aIusi M SBOJIONKUSA. B COOTBETCTBUM C HUMH BBIJEICHBI
colepKaTelbHble  JIMHUM:  OWOJIOTHST  KaK  Hayka,  OWOJIOTHYECKHUE
3aKOHOMEPHOCTH; METOAbl HAYYHOTO IIO3HAHWS; KIJIETKa; OPTaHu3M;
MIOMYJISIIUS;, BU; YKOCUCTEMBI (B TOM unciie ouocdepa).

Conepxanne y4eOHOW JWCHMIUIMHBI — HAMpaBJICHO Ha  IMOATOTOBKY
oOyJaromuxcsi K  PEIICHHWI0  BaKHEWIIMX  3a7ad, CTOSIIMX  Iepes
OMOJOTMYeCKOH HAyKOW, — TI0 palMOHAIFHOMY MPHUPOIOTIOIB30BAHUIO,
OXPaHE OKPYKAIOIIEH CPEIbl U 30POBbS JIHOJICH.

B mpodeccuonanbHBIX 00pa30BaTEbHBIX OpPTraHU3AIMAX, PEATH3YIOITUX
o0pa3oBaTenpHyI0 MPOrpaMMy CpeaHEero o0Iero o0pa3oBaHUs B Mpesernax
ocoenust OIIOIT CIIO na 6a3e OCHOBHOTO 0011ero 0Opa3oBaHus, U3yUCHHE
yueOHor muctumuiiabl OY/l.14 buojsiorus wMmeeTr cBou OCOOCHHOCTH B
3aBUCUMOCTH OT mpoduis npodeccruonamsHoro 00pasoBanus, Oazupyercs Ha
3HAHUSAX OOYYaIOIIUXCS, TOJYYEHHBIX MPU HU3YYCHUH OWUOJOTUHU, XHUMHUH,
¢usuku, reorpadguu B OCHOBHOM IITKOJIE.

IIpu ocBoenuu mpodeccuit CIIO u cnenmanbHocTedt CIIO TeXHHYECKOTO
npoduis npodeccuoHaaIbHOTO 00pa3oBaHus OMOJIOTHS U3ydaeTcsi Ha 0a30BOM
ypoBHe PI'OC cpennero oOiiero oOpa3oBaHus, TP OCBOEHUU mpodeccuit
CIIO wu cnemuansHocTerd  CIIO  ecTrecTBeHHOHAy4YHOTO  Mpodus



npodeccnoHanbHOr0 00pa3oBaHusl OMONOTHs H3ydaeTcsi Oojiee yriyOJeHHO,
Kak mnpodwuibHas ydyeOHas JUCIHMIUIMHA, YYHUTHIBAIOMIAS  CHEIUPUKY
OCBaMBAaeMbIX MPOPECCH WM CHEHUAIBHOCTEH. DTO BbIpaXkaeTcs B
colepkaHUM OOyYEeHHs, KOJIMYECTBE YacOB, BBIJCISIEMBIX Ha H3y4YCHUE
OTHIENBHBIX TeM  Y4eOHOM  JUCUUIUIMHBI, TIyOMHE WX  OCBOCHUS
oOydaronmumucsi, o0beMe W XapakTepe  MPaKTHUYECKUX  3aHATHI,
JIEMOHCTpALUd, BUAAX BHEAYJAUTOPHOU CaAMOCTOSATEIHHON paboOThl CTYACHTOB
U T. I

[Ipu oT6ope comepkanus yueOHON TUCHUIUINHBI «BHOoJIOTHSY UCIIOJIb30BaH
KyJIbTYpPO-COOOpa3HbIA MOAXO0/, B COOTBETCTBHU C KOTOPBIM OOydYaroluecs
JOJDKHBI YCBOWTH 3HAaHUA M yMEHHs, HEOOXOAuMbe s (popMHUpOBaHUS
o0miel KyJmbTyphl, OMpPENCISIONIe aJeKBaTHOE TMOBEJACHHE 4YelIOBEeKa B
OKpYy’Karolel cpeae, BOCTPEOOBAaHHBIE B JKU3HU U B  MPAKTUYECKOU
JESITEIbHOCTH.

Oco60e BHUMaHHE YIEIEHO IKOJOTHYECKOMY 0Opa30BaHUIO U BOCTIMTAHUIO
oOyyaromuxcsi, GOpMUPOBAHUIO Y HUX 3HAHUM O COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHE MHUPA, LEHHOCTHBIX OPUEHTAlUM, YTO CBUAETEIHCTBYET O
ryMaHU3aluy OMOJIOrHYeCKOro o0pa3oBaHuUsl.

Copepxanue yuyeOHOW AMCHMILIMHBI IPETyCMAaTPUBAET (POPMHUPOBAHUE Y
oOyuaromuxcsi 00IleHayYHbIX 3HAaHUM, YMEHUN M HAaBBIKOB, YHHBEPCAIbHbIX
CHOCOOOB JESATENIBHOCTH U KIIOYEBBIX KOMIETEHLIWH, BKIIOYAIONINX YMEHHE
CpaBHMBaThb OWOJIOrMYECKHE OOBEKTbl, aHAIU3UPOBaTh, OILICHUBATH H
00001IaTh TOJyYEHHbIE CBEIEHUS, YMETh HAaXOAWUTh U HCIOJIb30BaTh
WH(GOPMAIIMIO U3 PA3IMYHBIX UCTOYHUKOB.

N3yuenue o011e006pa3zoBaTeIbHON YU4eOHOM AUCITUTIITUHBI

OY/.14 bwuonorusi 3aBepliaeTcsi IOJBEIEHUEM HTOrOB B (opme
nudepeHIIMPOBAaHHOTO 3ayeTa B paMKaX MPOMEKYTOUYHOW aTTecTaluu
ctyneHtoB B mnpouecce ocBoeHuss OIIOII CIIO ¢ mosrydeHHEM CpEIHETO
obmero oopazosanus (IITICC3).



MECTO YYEBHOH JUCHUIIJIMHBI B YYUEEHOM ILIAHE

VYuebnas nuctuminHa OY/1.14 Buosiorust sBisieTcss y4eOHBIM ITPEAMETOM
Mo BBIOOPY M3 00s3aTeNbHON MpeAMETHOU oOmactu «EcTecTBeHHbIE HAyKN»
®I'OC cpennero oo61mero oopa3oBaHusI.

VYyeOnas JVCLHUATUINHA OoY/l.14 buoJiorus M3y4aercs B
obmeoOpazoBarenbHOM 1Mkie ydeOHoro tiana OIIOII CIIO Ha 6ase
OCHOBHOrO0 00miero oOpa3oBaHUsl C TMOJYYEHHUEM CpEeAHEero oOIero
obpazoBanus (IITICC3).

B yueGnbix mranax IIIICC3 wmecto yueOnoi aucummumasl OY .14
Bbuosnoruss — B cocraBe 001I€00pa30BaTEIbHBIX YYEOHBIX AUCIUIUIMH TIO
BBIOOPY, (opMuUpyeMbIX U3 00s3aTeNbHbIX mpeaMeTHbix obnacteir OI'OC
cpeaHero obmiero oopaszoBanusi, g npodeccuit CIIO unu cnenuanbHOCTEH
CIIO cootBercTBy1OM1IEr0 NMpodusisa npohecCHoOHAIBLHOTO 00pa3oBaHusI.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCHUITIJIAHBI

OcBoeHue cojiepxkaHus y4eOHOW MUCHMIUIMHBI «bUoorus» obecrneynBacT
JOCTH)KEHUE CTYICHTAMHU CIIEAYIOIINX Pe3yabTaTOB:

* JIUYHOCHIHBIX:
- c(OPMHUPOBAHHOCTh YYyBCTBAa TOPAOCTH M YBaXKEHUS K HCTOPUU U
JOCTUKEHHUSIM OTE€UECTBEHHON OMOJIOTMYECKON HayKu; MpeICTaBICHUs

O LIEJIOCTHOM €CTECTBEHHOHAYUHOU KapTUHE MUPA;

- TIOHMMaHUE B3aHUMOCBS3M U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK,
UX  BIMSHHUA Ha  OKPYXKAIOU[yl0  Cpely, OSKOHOMMYECKYIO,
TEXHOJOTHYECKYIO, COIMAIIBHYIO U JTHYECKYI0 C(epbl AesTeIbHOCTU
YeII0BEeKa;

- CIIOCOOHOCTBH WCIIOJIb30BAaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTMHE MHpa B 00pa3oBaTelIbHOM W NpodhecCHOHANTbHOU
ACSTENIbHOCTH,  BO3MOXXHOCTH  MH(DOPMAIIMOHHOW  Cpeabl  JUiA
o0ecrniedeHus MPOJYKTUBHOIO CaMOOOPa30BaHuUs;

- BJAJIGHUWE KYJIbTYpPOH MBIIUIEHUS, CHOCOOHOCTH K 0000ILEHHIO,
aHaJIM3y, BOCHPUATUIO MH(OpPMALUU B O0JIACTU €CTECTBEHHBIX HayK,
MOCTAaHOBKE LEAM U  BbIOOpY TyTed ee  JIOCTHXKEHUs B
npodecCuOoHANIbHOM cdepe;

- CHOCOOHOCThP ~ PYKOBOJCTBOBAaThCS B CBOEH  JIEATEILHOCTU
COBpEMEHHBIMH  TPHUHIMUIAMH  TOJEPAaHTHOCTH,  JUajora u
COTPYIHUYECTBA, TOTOBHOCTh K B3aWMOJCUCTBUIO C KOJIJIETAMH,
paboTe B KOJIIICKTURE;

- TOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE METObI 3AILUTHI OT BO3MOYKHBIX
MOCIIEACTBUM aBapuii, KaracTpo(, CTUXUUHBIX OE/ICTBUM;



oOjanaHue HaBbIKaMU Oe30macHOM paboThl BO BpeMs MPOEKTHO-
HCCJIEIOBATENIbCKOM W AKCIIEPUMEHTAIBHON  JI€ATENIbHOCTH, MpHU
UCIIOJIb30BAaHUU JIA0OPATOPHOTO 00OPYAOBAHMUS;

CIIOCOOHOCTh HCHOJB30BATh TNMPUOOPETEHHbIE 3HAHWUA W YMEHUS B
NPAKTUYECKOM  JESITeIbHOCTH M TOBCEIHEBHOM  KU3HM IS
coOmo/ieHrss Mep NpoUIAKTUKU OTPABICHUM, BUPYCHBIX U APYTHX
3a0051€BaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KYpPEHHUS, aJIKOrOJIM3Ma,
HapKOMAaHUM); MPABUII TOBEJICHUS B IPUPOIHON cpee;

TOTOBHOCTB K OKAa3aHUIO MEPBOI MMOMOIIY [IPU TPABMaX, MPOCTYHBIX U
ApyTUx 3a00JeBaHUSIX, OTPABICHHUIX MUIIEBBIMU MPOAYKTAMU;

MemanpeoMemHuuIx:
- OCO3HAHHE COLIMATLHOU 3HAYUMOCTH cBOCH
npodeccun/crenuaibHOCTH, oOJsaanue MOTHUBaIen K

OCYIIECTBIEHUIO IPOGECCHOHATFHON ACSITENFHOCTH;

HOBBIIIEHUE HHTEUIEKTYaJIbHOTO YpPOBHS B MPOLECCE H3YyUYCHUS
OMOJIOTMYECKUX SIBJICHUM; BBIJAIOIIUXCA JOCTHXKEHUN OMOIOTrHH,
BOILEJIIMNX B  OOILEYEIOBEYECKYIO  KYJIbTYpY; CIOXHBIX U
MPOTUBOPEUYMBBIX MYTEW Pa3BUTHsSI COBPEMEHHBIX HAYYHBIX B3IJISI/IOB,
UeH, TEOpUid, KOHLENIUN, TUIOTE3 (O CYIIHOCTH U IMPOUCXOXKACHUU
KU3HU, YeEJIOBEKa) B XOJ€ pabdoThl C pa3iIMYHBIMH HCTOYHHKAMHU
uH(popmanuu;

CIIOCOOHOCTH OPTaHM30BBIBATH COTPYJHHUYECTBO €IMHOMBIIUICHHUKOB,
B TOM YHCJI€ C HCHOJB30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

CIIOCOOHOCTh MIOHUMATh MPUHIUIBI YCTOMYUBOCTH U MPOIYKTHBHOCTH
KUBOU MPHUPOJBI, yTH €€ U3MEHEHHUs MO BIMSIHUEM aHTPOIOICHHBIX
¢dakTopoB, CIOCOOHOCTH K CHCTEMHOMY aHalIHM3y TJ100aJbHBIX
HKOJIOTMYECKUX MPOOIIEM, BOIIPOCOB COCTOSIHUS OKPY KAIOLIEH Cpelbl U
paloHaIbHOIO UCIIOIB30BAaHUS IPUPOIHBIX PECYPCOB;

yMeHHuEe OOOCHOBBIBATH MECTO M pOJIb OWOJOTHYECKUX 3HAHUU B
NPaKTHYECKON  JESITeTbHOCTH  JIIOACH, pa3BUTUM  COBPEMEHHBIX
TEXHOJIOTHIA; OMpPEIENATh JKUBbIE OOBEKTHl B MPHUPOJIE; MPOBOAWTH
HaOMIOJICHUS 32 DKOCHCTEMaMH C IIeNIbI0 WX OIMWCAHUS W BBISBICHUS
€CTECTBCHHBIX W  aHTPONOTCHHBIX HM3MEHEHWH; HaxOIuTh U
aHAIU3UPOBAaTh MH(POPMALIMIO O KUBBIX OOBEKTAX;

CIIOCOOHOCTh TPUMEHSITh OMOJOTHYECKHE W JKOJOTHYECKHE 3HAHUS
I aHAJIM3a MPUKIIAJAHBIX TPOOJIEM X035IICTBEHHOMN 1eATEIbHOCTH;
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY TPOBEACHUIO HCCIIECOBAHMIA,
MIOCTAaHOBKE €CTECTBEHHO-HAYYHOTO 3KCIIEPUMEHTA, HCIOJb30BaHUIO
WHOOPMAITMOHHBIX  TEXHOJOTHH  JJI1  pelieHUusT  HAy4YHBIX W
poQ)eCCUOHATIBHBIX 3a/1a4;
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CIOCOOHOCTP K  OILIGHKE  JTHYECKUX  aCMEKTOB  HEKOTOPBIX
ucciaenoBaHuii B obOjacTh  OMOTEXHOJOrMu  (KJIIOHUPOBAHHUE,
HCKYCCTBEHHOE OIUIOIOTBOPEHHUE);

* HPEOMEMHbBIX:

c(OPMUPOBAHHOCTb MPEACTABICHUN O POJIM M MeCTe OHOJOTUU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpa; NOHMMaHUE POJM OMOJIOTHH B
(opMupoBaHUn Kpyrozopa U (YHKIUOHAIBHOW TI'PAMOTHOCTH JJIst
pelIeHUs NIPAKTUYECKUX 3a/aY;

BJIaJICHUE OCHOBOIIOJIATAIOIIMMH HOHATHSAMHU U IPEIACTaBICHUAMU O
KUBOU MPUPOJIE, €€ YPOBHEBOM OpPraHM3alii U 3BOJIIOLMH; YBEPEHHOE
MOJIb30BaHUE OMOJOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
BJIQJICHUE OCHOBHBIMU METOaMH HAy4YHOT'O MO3HAHMS,
UCIIOJIB3YEMbIMH  TMPU  OUOJIOTMYECKUX  HCCIEHOBAHUSX  MKUBBIX
OOBEKTOB M OSKOCUCTEM: OIMCAaHUEM, H3MEPEHUEM, NPOBEACHUEM
HaOJIOJICHUH; BBISBJICHUE U OLIEHKA AHTPOINOTE€HHBIX HM3MEHEHWH B
IPUPOJE;

c(OPMUPOBAHHOCTh YMEHHU OOBSACHATH PE3yNbTaThl OMOJOTUUYECKUX
HKCIIEPUMEHTOB, pellaTh 3JI€MEHTapHbIe OMOJIOTMUECKUE 3a/1aUH;
Cc(OPMUPOBAHHOCTh COOCTBEHHON MO3UIMU 1O OTHOLIEHUIO K
OMOJOrnYecKor HH(POPMALMH, MOJYy4aeMOW U3 PAa3HBIX HCTOYHUKOB,
IJ100aJIbHBIM SKOJIOTHYECKUM MPOOIeMaM U MyTSIM UX PEIICHHS.



TEMATHUYECKHWMH IJIAH YYEBHOM JIUCHOUTLTAHBI

OY .14 BUOJIOTUSA
Komunuect | CamocTost | Makcumanp
HaunmMeHnoBaHue pasziesioB U TeM BO TeJabHasl | Has yuyeOHas
ayIMTOpH | pabora Harpys3ka
BIX YacOB
Beneunne 1 1
Paszgeua 1. Yyenue o kiierke 9 2 11
Tema 1.1 Xumuueckas opraHusanusi KJIETKA 3)
Tema 1.2 Ctpoenue u GyHKIIMH KIETKH. 2
Tema 1.3 OOMeH BelllecTB U MPEBpaICHUE SHEPTUH B 2
kieTke. JKU3HEHHBIN UK KISTKU
Paznen 2. Opranusm. PasMHoxeHUe 1 MHIUBUIY- A 2 5
aJIbHOE Pa3BUTHE OPTAaHU3MOB
Tema 2.1 PazmMHOXKEHUE OPTaHU3MOB 2
Tema 2.2 lnnuBuyansHOE pa3BUTHE OPTaHU3MaA 2
Pa3znes 3. OCHOBBI TeHETHKH U CEJIEKIIHU 8 2 10
Tema 3.1 OcHOBBI yueHUs O HACJIEICTBEHHOCTH U 4
U3MEHUYHUBOCTU
Tema 3.2 3aKk0OHOMEPHOCTH U3MEHUYNBOCTHU 2
Tema 3.3 ['eHeTHKA U CEIICKITUS 2
Paszpnea 4. IlpoucxoxkaeHue ¥ pa3BUTHE 'KU3HU HA 9 3
3emiie. IBOJIIOLIMOHHOE YUCHHE 6
Tema 4.1 [IpoucxoxneHne U Ha4YaIbHBIC ATAIbI 2
pa3BUTHS )KU3HU HA 3eMJie
Tema 4.2 Victopusi pa3BuTHsi SBOJTIONUOHHBIX UIEH 2
Tema 4.3 MuxkposBOIIONNS U MAKPOIBOITIOIHS 2
Pasznea S. [lpoucxoxkaeHue yejioBeKka 2 2
Tema 5.1 Autponorenes. UenoBeueckue pachl. 2
HecocrosTenbHOCTh pacu3mMa
Pa3nen 6. OcHOBBI IKOJIOTHH 6 3 9
Tema 6.1 [Ipenmer 3K0JI0rMU. DKOJIOTUUECKHE 2
(bakTopsI cpepl
Tema 6.2 buocdepa. Oxpana duochepsr 2
Tema 6.3 Biusaaue nesTeI-HOCTHA YeI0BEKa Ha 2
ounochepy
Pa3nen 7. Buonuka 2 2
Tema 7.1buonuka 1
JuddepeHunpoBaHHbIN 3a4eT 1
HnousuoyanvHwlii npoekm 8 8
WTOro 1o AMCIHILIMHE 38 19 57
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COJIEP)KAHUE YYEBHOM
JANCHUIIVIMHBI OY /.14 BUOJIOT'UA

BBenenue

OObeKT wu3ydeHus OuoNOrMM — XKuBasg mpupona. [Ipu3HaKu KUBBIX
OpraHU3MOB M UX MHOrooOpa3ue. YpoBHEBas OpraHu3allvs >KUBOU MPUPOJIBI U
sBOMIONMSA. MeToipl MO3HaHUS KUBOM Mpupojbl. OOIIMe 3aKOHOMEPHOCTH
ouonoruu. Ponb Ouonoruu B GOpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa M MPAKTHUYECKOW NEATEIbHOCTH JIOJeci. 3HaueHue
OMOJOTHMH TpU OCBOCHHMU TpodeccHit W CHEIUAIBHOCTEH  CPEAHETO
po¢heCCUOHAIBHOTO 00pa30BaHUsI.

Jemoncmpayuu

buonoruueckne cuctemMbl pa3HOTO YPOBHSA: KJIETKA, OPTaHHU3M, MOMYJISAIN,
’KocHucTeMa, brnocdepa.

[{apcTBa :KMBOM ITPUPOJIBL.

Pasznen 1. YYHEHUE O KJIETKE

XuMu4yeckasi OpraHusanmusi KjieTku. Kierka — sjemMeHTapHas XKuBas
CUCTEMa M OCHOBHAs CTPYKTYpHO-(YHKIHMOHAJIbHAS €IMHUIIA BCEX MKUBBIX
Opranu3MoB. Kpamxas ucmopus uzyueHus Kiemxu.

XuMu4eckass opraHuzanusi KiIeTkd. OpraHmyeckue W HEOPraHUYECKue
BEILIECTBA KJIETKM U JKUBBIX OpPraHu3MOB. beliku, yrieBojabl, JIMIHUIBL,
HYKJICUHOBBIE KUCIIOTHI U UX POJIb B KJIETKE.

Crpoenune u pyHkuuu Kjiaerku. [IpokapuoTtnyeckue m dyKapuOTHUYECKHE
KJIETKU. BuUpychl Kak HekjeroyHas ¢opma KM3HM U UX 3HauYeHue. bopnda ¢
BupycHbiMu 3a0oneBaHusmu (CIIMJ u gp.) Lluromnasma u kieTouHas
MeMmOpana. OpraHouIbl KJIETKH.

O0MeH BelecTB M MpeBpallieHHe JHEPrum B KJjeTke. [nactuueckuil u
SHEPIreTUICCKUI OOMEH.

Crpoenne u Qynkiuu xpomocoM. JIHK — HocuTens HacieICTBEHHOU
undopmaruu. Permmkanus [JHK. I'en. 'enetnyeckuii kon. buocunres Genka.

KuzHeHHblii 1uKJI kKJeTkH. Kinetkm w®m  uX  pasHooOpasue B
MHOTOKJICTOYHOM OpranusMme. /Juggepenyuposka kniemoxk. Knerounas reopust
CTPOCHUSI OPTaHU3MOB.

Murto3. [{uToKuHE3.

Hemoncmpauuu

CrpoeHue u cTpyKTypa

oenka. CTpoeHre MOJIEKYJ

JIHK u PHK. Pennukarus

JTHK.

CxeMmbl SHEepreTHUecKoro oOMeHa 1 OnocuHTe3a Oernka.

CtpoeHHe KIETOK MPOKAPUOT M DYKApPHWOT, CTPOCHHE W MHOT000paszme
KJIETOK pAaCTE€HUMN U KUBOTHBIX.

12



CrpoeHue Bupyca.

doTorpadgun cxeM CTPOCHHSI XPOMOCOM.

CxeMma cTpoeHHUs reHa.

Murtos3.

Ilpakmuueckue 3anamus

HabGnronenue KneTok pacTeHU U dKUBOTHBIX MO/ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax, ux olnrcaHue.

[IpuroroBieHue 1 ONMKMCaHUE MUKPOIIPENAPaTOB KIETOK PACTCHUH.

CpaBHeHHE CTPOCHHS KJIETOK PACTEHHUI U dKUBOTHBIX MO TOTOBBIM

MUKpOIpenapaTam.

Camocmoamenvnan paooma

Cocmaenenue xoncnekma no meme. «bopvba c supycuvimu 3a601€6anHuUAMU

(CIIA]] u op.)»

Pasznen 2. OPTAHU3M. PASMHOKEHUE U UTHANBUAYAJIBHOE
PA3BUTHUE OPI'AHU3MOB

Pa3mHokenne opranusmoB. OpraHusM — eauHoe Ienoe. MHorooOpasue
OpraHn3MoB. Pa3MHOKeHHME — BaKHEHMIIEE CBOWCTBO KUBBIX OPraHU3MOB.
[TonoBoe u Oecrnosioe pa3MHoxkeHUe. Meiio3. O0pa3oBaHUE MMOJIOBBIX KIETOK U
OILIOAOTBOPEHHUE.

NupuBuayajibHOe pa3BUTHE OpraHusMa. OMOPHOHAJIBHBIA  JTall
oHTOreHe3a. OCHOBHBIE CTaJAUM SMOPUOHAIBHOTO pa3BUTHA. Opeanozenes.
Ilocmambpuonanvnoe pazeumue.

CxoncTBO 3apoJbIIIeil MPEACTaBUTENEH pa3HbIX I'PYIIN MO3BOHOYHBIX Kak
CBHUJIETEIIbCTBO MX OBOJIOLMOHHOTO poactsa. [IpuumHBI HapylmieHUMl B
Pa3BUTHHU OPTaHU3MOB.

NupuBuayajibHOe pa3BuUTHE 4YeloBeka. PenpoaykTuBHOE 310pOBBE.
[TocnencTBust BIWMSHUS aJKOTOJIs, HUKOTHHA, HApPKOTUYECKUX BEIIECTB,
3arpsi3HEHMs CPEbl Ha Pa3BUTHE YETIOBEKA.

Hemoncmpauuu

MHoroo0pasue opranu3mMoB.

OOMeH BellecTB U MPEBPAILlEHUE SHEPTUU B KIIETKE.

POoTOCHUHTES.

JleneHue KIeTKH.

MwuTo3.

becnonoe pasMHoOxeHHE

opranu3moB. O0pa3oBaHue

IIOJIOBBIX KJIETOK. Melo3.

Omnoa0TBOPEHHE Y PACTEHUM.

NHpuBuayanbHOE pa3BUTHE OpraHU3Ma.

Tunel NOCTAMOPUOHATBHOTO PAa3BUTHUS KUBOTHBIX.
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Ilpakmuueckoe 3anamusn

BrisBieHre W ommcaHWE TPU3HAKOB CXOJICTBA 3apOJBIINICH YEIOBEKa H
JIPYTUX MTO3BOHOYHBIX KaK JI0KA3aTEIHCTBO UX IBOJIFOIIMOHHOTO POJICTBA.

Camocmosamenvnasn paboma

lloocomosxa ooknada na memy. «llocneocmeus enuAHUA —AIKO20]A,
HUKOMUHA, HAPKOMUYECKUX BeujeCcms, 3aepsA3HeHUus cpedbl HA passumue
yenoeexkay

Pasznen 3. OCHOBBI TEHETUKU U CEJIEKIIUN

OCHOBBI Y4YeHHSI 0 HACJIEJICTBEHHOCTH U M3MEHYUBOCTH. ['eHEeTHKA —
HAayKa O 3aKOHOMEPHOCTSX HACJIEJICTBEHHOCTH U U3MEHUYMBOCTH OPTaHU3MOB.
I'. Menaenb — OCHOBOMOJIOKHUK T€HETUKHU. ['€HETHYECKass TEPMUHOJIOTUSA U
CHUMBOJIHKA.

3aKOHbl TEHETUKH, YycCTaHOBJIeHHbIE ['. Mennenem. MoHoOrubpuaHoe u
TUTHOPUIHOE CKpelllMBaHUE XPOMOCOMHAsi TEOpUs HACJIEIACTBEHHOCTH.
Bzaumooeticmsue cenos. I'eneruka nona. Cyennennoe ¢ nojiom Hacieoo8anue.
3HaueHUE TE€HETUKH I CEJIEKIIMM W MeaunuHbl. HaciencTBeHHBIE 00JIE€3HU
YyeJIoBeKa, UX MPUYUHBI U TPOPHUIaKTHUKA.

3aKoHOMepHOCTH U3MEeHYNBOCTH. HacneacTBeHHast, MM T€HOTUIIMYECKAs,
U3MEHYUBOCTh. MoauduKaloHHas, WM HEHACJICACTBEHHAS, N3MEHYHBOCTb.
I'enetnka dyenoBeka. ['eHeTMka W MenunuHa. MartepuaibHbIE OCHOBBI
HACJICJCTBEHHOCTH W HW3MEHYMBOCTH. ['€HETMKAa W HBOJIIOLIMOHHAS TEOPUSI.
I'enetnka nomyJsiuui.

OCHOBBI CeJIeKIIUM PACTE€HHUIl, KUBOTHBIX M MHKPOOPraHHU3MOB.
['enetnka — Teopernyeckasi OCHOBa ceneKuu. OOMalIHUBAHUE KUBOTHBIX U
BBIPAILIMBAHUE KYJBTYPHBIX PACTEHUN — HAYAIbHBIE JTalbl CEICKIUH.
Vuyenne H. 1. BaBunoBa o MLEeHTpax MHOroo0Opasus M MPOHUCXOXKICHUS
KYJbTYpPHBIX pacTeHui. OCHOBHBIE METOJBl CEJICKIUU: TUOpUAM3ALUS U
HUCKYCCTBEHHBIM OTOOp. OCHOBHBIE JIOCTHXKEHHSI COBPEMEHHOM CEJICKIIUU
KYJIbTYPHBIX PACTEHUM, TOMAIITHUX KUBOTHBIX U1 MUKPOOPTAaHU3MOB.

buorexHonorus, ee NOCTMXEHUS W TEPCHEKTUBBI PA3BUTHUS. ImuuecKue
acnekmovl HeKOomopwvlx oOocmudicenull 6 ouomexunonocuu. Knonuposarue
AHCUBOMHBIX (NPOOIEMBL KIOHUPOBAHUSL YETI0BEKA).

Jemoncmpayuu

MonorubpumaHoe u TUruOpHUIHOE

ckpemmBanue. [lepekpect xpomocom.

CuennieHHOE HacieAoBaHue. MyTalluu.

[HenTtpbl MHOrOOOpa3usi W MPOUCXOXKICHUS KYJIbTYPHBIX pACTCHUU U
JIOMAIITHUX KUBOTHBIX.

I'mbpunuzanus. IckyccTBeHHBIN

otoop. HacnencTBennnie

00JIE3HU YeIOBEKA.

Bnusinue ankoronusma, HQpKOMaHUU, KYpPEHUSI Ha HACIEICTBEHHOCTb.
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Ilpaxmuueckue 3anamusn

CocraieHue npoCcTeHIuX CXeM MOHOTMOPHIHOTO U AUTUOPUIHOTO

CKpELIMBaHUS.

Pemenue renernueckux 3aaad.

AHanu3 GeHOTUIINYECKOW N3MEHUYUBOCTH.

BrisiBneHne MyTareHOB B OKpYXalolled cpele M KOCBEHHas OILIEeHKa
BO3MOKHOT'O MX BIIMSHUS Ha OpPTaHU3M.

Camocmosamenvhasn paboma

Pewenue 3a0au no cenemuxe

Paszpen 4. HIPOUCXOKIEHUE U PASBUTHUE KU3HU HA
3EMUIE. 9BOJIIOIIMOHHOE YYEHUE

IIpoucxo:xkneHne W HavajbHbIe JTaNbl PA3BUTHA KH3HU Ha 3emue.
['uriore3bl POUCXOXKAEHUS KU3HU. M3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEU
BO3HUKHOBEHUSI, PA3BUTHS U CYIIECTBOBAHMS KU3HHU Ha 3emiie. Y CIIOKHEHUE
KUBBIX OPraHU3MOB B IPOIIECCE IBOIIOLMK. MHOrooOpa3ue »KMBOro MUpa Ha
3eMJie U COBPEMEHHAs €r0 OpraHU3allusl.

HcTopusi pa3BUTHS IBOJIOIMUOHHBLIX Hael. 3HaueHue padot K.JIunHes,
K.b.Jlamapka B pa3BUTHHU IBOJIONMOHHBIX AW B OHMOJIOTHU. DBOIIOIMOHHOE
yuenue Y.JlapBuna. EctecTBeHHBINE 0TOOp. POJb 3BOMIIOIMOHHOTO Y4YEHUS B
(hopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTHHBI MHUPA.

Mukpo3BoJiouus U Makpo3Boawuusa. KoHuenuus Buaa, €ero KpUuTEpuu.
[Tonynsiuyst — CTPYKTypHasi €IMHUIIA BUJA U SBOJIOLUU. JIBUXKYIIUE CHUIIBI
sBosironnK.  CHHTETHYECKass  TeOpus  BBOJIOLMU.  MHKPOIBOJIONHS.
CoBpemeHnHble npeactasieHuss o BunooOpazoanun (C.C.Yersepukos, U. .
[Imaneraysen). MakposBomitonus. JlokazareabcTBa SBOIIOLHUU.

Coxpanenue oOuono2u4ecKo20 MHO2000pa3us KAk OCHO8A YCMOUYUBOCIU
ouocghepvl u npocpeccugnozo ee pazeumus. [IpuUuHBl BBIMHpPAHUS BUIOB.
OcCHOBHBIE HaIpaBIICHUS 3BOJIIOIIMOHHOIO Tmporpecca. buomornueckuit
nporpecc 1 OMOJIOTHYECKUI perpecc.

Jemoncmpayuu

Kpurepun Buga.

Crpyktypa

MIOIYJISILIUU.

AnanTuBHBIE OCOOEHHOCTH OPTaHU3MOB, KX OTHOCUTEIBHBIH

XapakTep. DBOIOLIUOHHOE JPEBO PACTUTEIBHOTO MUPA.

DBOJIIOLIMOHHOE APEBO )KUBOTHOTO MHUPA.

[IpencraBuTenu peakux U UCYE3AOIIMX BUJIOB PACTEHUM U KUBOTHBIX.
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Ilpakmuueckue 3anamus
Omnucanue oco0elt 0THOTO BHIA IO MOP(HOIOTHIECKOMY KPUTEPHIO.
[IpucnocoOneHne opraHu3MOB K pa3HbIM cpeaM 0OuTaHus (BOAHOM,
HA3eMHO-BO3/IYIITHOM, TOUBEHHOM ).
AHaJIN3 ¥ OIIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HH.
Camocmosamenvnasn paooma
Iloozomoska coobwenus na memy. « BOSHUKHOBeHUe HCU3HU HA emaey

Paszpen S. IPOUCXOXKIEHUE YEJIOBEKA

AHTpoOnoreHe3. OBojonua nOpuMatoB. COBpEMEHHbIC THUIOTE3bI O
MPOUCXOXKJCHUH  4ejoBeka. JlokazarenbcTBa  pOACTBA  4YEJIOBEKa C
MJICKOITMTAIONIMMH KUBOTHBIMH. DTaIbl YBOIIOIMHY YE€I0BEKA.

YesoBeueckne pacbl. POACTBO U €IMHCTBO NPOUCXOKICHUS YETOBEUECKUX
pac. Kputnka pacusma.

Hemoncmpayuu

UepThl CXO/ICTBA U pa3INyUs YeJIOBEKa U

YKUBOTHBIX. UepThl CXOJCTBA YEIOBEKA U

npumaToB. [IporucxoxaeHue 4yeaoBeka.

UenoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHanu3 1 OIIEHKa Pa3JIMYHBIX TUIIOTE3 O MIPOUCXOXKICHUHU YEI0BEKA.

Paszpen 6. OCHOBBI OKOJIOT'NA

JKOJIOTUsl — HAYKA 0 B3AaUMOOTHOLIEHHUSAX OPTaHU3MOB MEKIy c000i U
OKpYy:Kawueid cpemoil. Jkojorudyeckue (PaxkTopbl, UX 3HAYEHUE B KU3HU
OpraHu3MOB. KOJIOTMYECKUE CHUCTEeMbl. BujoBas #u MNpPOCTpaHCTBEHHAsS
CTPYKTypa 3kocucteM. [IumieBbie cBsi3u, KPyroBOPOT BELIESCTB U MPEBpaIlCHUE
SHEPrUU B JKOCUCTeMaxX. MeXBHUAOBBIE B3aUMOOTHOIIEHUS B JKOCHCTEME:
KOHKYpEHIUSI, CUMOMO3, XMIIHUYECTBO, MapasuTU3M. [lpuuuner ycmouyu-
gocmu u cmenwvl sxocucmem. Cykyeccuu. VIckyccTBeHHBbIE cooOIIecTBa —
arpo’KOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — ruobdasbHas 3kocucrema. Yuenue B.U.Bepnaackoro o
ouocdepe. Ponp xuBbIX opranusmoB B Ouocdepe. buomacca. Kpyrosopor
BOXHEUITMX OWOTEHHBIX JJIEMEHTOB (Ha MpUMeEpe yriepoja, a3oTa W Jp.) B
ouocdepe.

buocpepa wu 4enoBek. I3menenus B Ouochepe. IlocnencTBus
NEeSATEIbHOCTH  4YeJIOBEKa B OKpyxaromeh  cpene.  Bozapencreue
MIPOU3BOJCTBEHHON JIEATEIHPHOCTH HA OKPYXKAIOIIYI0 Cpeay B OOJIACTH CBOEH
Oynymeit nipodeccun. [nobanvHvie 3Ko0M02UUecKUe NPOOIEeMbl U NYyMU UX
peutenus..
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DKkoorus KaK TeopeThIecKas OCHOBa PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHMs M OXpaHbl mpupoasl. Hoocdepa. [IpaBmia moBenenus
MIOAEH B OKPYXalIIEd MPUPOAHOM cpene. bepekHoe OTHOLIEHHE K
OMOJIOTHYECKUM 00bEeKTaM (PACTEHUSIM U )KUBOTHBIM M MX COOOIIECTBAM) U UX
oXpaHa.

JdeMoHCcTpanuu

DkoJsiornueckure pakTopbl U UX BIUSHUE HA OPTaHU3MBI.

MexBUI0OBbIE OTHOIICHUS: KOHKYPEHIIHS, CUMOMO03, XUIITHUYECTRO,

napas3uTusM. SApycHOCTh pacTUTENBLHOTO cooOiecTBa. [IunieBsie enu u

CeTH B OHMOILIeHO3€e. DKoNorndyeckue nupamuibl. Cxema 3KOCUCTEMBI.

KpyroBoport BemiecTB 1 peBpalieHne SHSPTHH B

skocucteme. buocdepa.

Kpyrosoport yrieposa (a3ota u ap.) B

ouochepe. Cxema arpo3KOCUCTEMBI.

Oco60 oxpaHsieMble MPUPOIHBIE TeppuTOpun Poccumu.

Ilpakmuueckue 3anamusn

Onucanve aHTPOINOTeHHBIX M3MEHEHHM B €CTECTBEHHBIX MPHUPOIHBIX
nanamadTax cBOe MECTHOCTH.

CpaBHUTENBHOE OMHCAHWE OJHOM M3 €CTECTBEHHBIX MPHUPOIHBIX CHUCTEM
(Hanpumep, jeca) U KaKOW-HUOY/Ib arpOdKOCUCTEMBI (HAIIpUMeEp, MIIEHUYHOTO
TIOJIST).

Cocmaenenue cxem nepeoauu ewyecms U 3HepeUU No Yensam NUMaHus 8
NPUPOOHOT FKOCUCIEME U 8 A2POYEHO3e.

Onucanve ¥ TPAKTUYECKOE CO3/JaHHE HWCKYCCTBEHHOW 3KOCHCTEMBI
(IpecHOBOAHBIN akBapuyM). PelieHne sKonornueckux 3aiau.

Camocmoamenvhaa paboma

lloocomosxa coobwenus Ha memy: «lnobanvuvie dKON02UUECKUE
npobemsl U NYmu Ux peuleHus»

Paznea 7. BUOHUKA

buonnka kak OJHO W3 HANpPaBJEeHWH OWHOJOTHM W KHOEPHETHKH.
Paccmotpenne  OwoHukoi ~ ocoOeHHOCTEH — MOP(O-PU3NOTOTHIECKOM
OpraHM3aIlMM JKUBBIX OPTaHW3MOB W WX WCIIOJB30BAHMS JUISI CO3aHHS
COBEPIIICHHBIX TEXHUYCCKUX CHUCTEM W YCTPOMCTB IO aHAJOTHU C >KUBBIMHU
cucteMaMu. [lpuHyunvl u npumepsvl UCNOBL30BAHUSL 6 XO3AUCMBEHHOU
oesimenbHOCMU  JH00el  MOPPO-(PYHKYUOHAIbHLIX — Yepm  OpeaHu3ayuu
PACMeHUll U HCUBOHBIX.

JdemoHcTpanuu

Mopenu cki1a{4yaTon CTPYKTYpbl, UCIIOJIb3YEMOU B

CcTpouTenbcTBe. TpyOUaThie CTPYKTYPHI B KUBOM MPUPOJIC U

TEXHHKE.

AbdpoarHaAMHUYECKHE U TUIPOANHAMUYECKHE YCTPOUCTBA B )KUBOU MTPUPOJIC

U TEXHUKE.
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IKCKYpCHH
Mmnozoobpa3zue 61008.
Ce3onnbie (6eceHnue, 0CeHHuUe) UsMeHeHUsl 8 NPupooe.
MHnozeoobpaszue copmog KyibmypHbIX pacmeHuti. u nopoo  OOMAUHUX

HCUBOMHBIX, MemoObl UX BbleeOeHUs (CeNeKYUOHHAs CMAaHYyus, WN1eMeHHAs.
Gepma, cenbCKoxXo3alUCmMEeHHAs 8bICMABKA).

Ecmecmeennvie u UCKYCCMBEHHble IKOCcUcniemyspl ceoeco paﬁOHa
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IpumepHvie memul pechepamos (00k1a008), UHOUBUOYATLHBIX NPOEKMO8

* Knerounas teopust CTpoeHHs1 OpraHu3MoB. icTopust 1 COBpeMEHHOE
COCTOSIHUE.

* HacnencrtBennas nundopmanus u nepenaya ee U3 MOKOJICHHS B TTOKOJICHHUE.

* Jpamartnueckue CTpaHULIbl B HICTOPUU PA3BUTHS T€HETHKHU.

* Ycnexu COBpEMEHHOM F€HETUKU B MEJTULIMHE U 3[I[PAaBOOXPAHECHUH.

* Hcropus pa3BuTHs 3BOIOLMOHHBIX uaen 1o Y. {apBuHa.

* «Cucrema npupoas» K.JIunnes u ee 3HaueHue 1151 pa3BUTHUS OMOJIOTUH.

* CoBpeMEHHbIE MPEICTABICHUSI O MEXaHU3MaX U 3aKOHOMEPHOCTSIX
3BOJIFOLIHH.

CoBpeMeHHbIE TPEACTABIEHUS O 3apOXKICHUHN KU3HU. PaccMoTpeHne u
OIIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKICHUS

CoBpeMeHHBIN ATan pa3BUTHUs yenoBedyecTBa. Yenoseueckue pacbl. OnmacHOCTb
pacusmMa.

Bo3snelicTBue denoBeka Ha MPUPOAY Ha PA3IMYHbIX dTanax pa3BUTHS
YeJI0BEYECKOIro 00IIECTBA.

* BnusiHue okpyxarolieil cpeibl U ee 3arpsa3HeHUs] Ha pa3BUTHE OPTraHU3MOB.
Brnusinue kypenusi, ynotpeoieHus aJIKoroJisi U HApKOTUKOB POAUTEIISIMU Ha
AMOpPHUOHATILHOE Pa3BUTUE PEOCHKA.

Butamunbl, hepMeHThI, TOPMOHBI M UX POJIb B opranusmMe. Hapyiienus npu ux
HEJ0CTaTKE U U30BITKE.

[Ipu4nHbBI ¥ TPaHULIBI YCTONYUBOCTH OMOC(hEpHI K BO3ACHCTBUIO NEATETLHOCTH
JIIOJIEN.

broLeH03b! (3KOCUCTEMBI) PA3HOTO YPOBHS U UX CONMOJIYMHEHHOCTH B
ro0anbHOM SKOcucTeMe — Ouocdepe.

BunoBoe u 3xosiornueckoe pazHooOpasue OMoIeH03a Kak OCHOBA €ro
YCTOWYHUBOCTH.

* [loBbImIeHNE MPOAYKTUBHOCTH (POTOCHHTE3A B UCKYCCTBEHHBIX
AKOJIOTUYECKUX CUCTEMaX.

* PaznuuHble 5K0I0rHYeCcKue MUPaMUJIbl U COOTHOLIIEHHS] OPTaHU3MOB Ha
Ka)XJ 0N UX CTYIICHHU.

* IlyTu noBsiieHns GMOJIOTHYECKOM MPOTYKTUBHOCTH B UCKYCCTBEHHBIX
AKOCUCTEMAX.

* Posib npaBUTEILCTBEHHBIX U OOIIECTBEHHBIX AKOJOTUUECKUX OpraHu3aIui
B COBPEMEHHBIX Pa3BUTHIX CTpaHaX.

* PanmonanapHOE UCIIOIB30BaHUE U OXpaHA HEBO30OHOBIISIEMBIX TPUPOIHBIX
pecypcoB (Ha KOHKPETHBIX MTPUMEPaXx).

* OmacHOCTh TIIO0ABHBIX HapylIeHu B Ouochepe. O30HOBBIE «IBIPHDY,
KHUCJIOTHBIE IO, CMOTH U UX MPEJOTBpAIICHUE.

* DKOJIOTHYECKUE KPU3HCHI U dKOJIoTHUeckue katactpodsl. [IpenoTBpanienue
UX BOZHHUKHOBEHMS.



XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Conep:kanue XapakTepuCTHKAa OCHOBHBIX BU/I0B JAeSITEJIbHOCTH
00y4eHus CTYJIEHTOB (HA YPOBHE Y4eOHbIX I CTBHIl)
BBenenue O3HakoMIIEHHE ¢ OMOJIOTUUECKUMU CUCTEMaMU Pa3HOTO

YPOBHSI: KJIETKOH, OPraHU3MOM, MOMYJISIIIUEH, SKOCUCTE-
Moit, Onocdepoit. Onpeaenenne poyi OUOJIOTHH B
(GhopMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KAPTUHBI MUPA U TPAKTUYECKON AESATENBHOCTHU JTIOAEH.
OOyuenue coO0ICHUIO MPAaBUII TOBEACHUS B IPUPOJE,
OEpEe)KHOMY OTHOIIEHUIO K OMOJIOTHYECKUM O0BEKTaM
(pacTeHusAM M )KMBOTHBIM M X COOOIIECTBAM) U MX
OXpaHe

YYEHUE O KVIETKE

XuMHyecKasi OpraHu3anus
KJIETKHU

YMeHue IMPOBOAUTDL CPABHCHUC XUMHYECKOM opraHusa-
IOHWH )XNBBIX 1 HC)KHNBBIX 0O0BEKTOB. HOHY‘IGHI/IG
MNpCACTAaBJICHUA O POJIM OPraHUICCKHUX U
HCOPIraHNMYCCKUX BCUICCTB B KIICTKC

Crpoenue 1 pyHKUMHU
KJIETKH

N3ydeHne cTpoeHus KIETOK 3YKaprUOT, CTPOCHHS U MHO-
roo0pa3usi KJIETOK PaCTeHHUI U JKUBOTHBIX C IOMOIIBIO
MUKPOMPENAPATOB.

Hab0mronerune KieTok pacTeHUi 1 )KUBOTHBIX MO/
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOMpEnaparax, ux
onucanue. [[puroToBiaeHne U ONMMCcaHue
MUKPOMPENAPATOB KIIETOK PACTCHUM.

CpaBHeHHE CTPOCHHUS KJIETOK PACTCHUN U )KMBOTHBIX T10
TOTOBBIM MUKpOIpPENapaTam

O0OMeH BelIecTB U
npeBpaiieHne SJHEPIruu B
KJIeTKe

YMeHHEe CTPOUTH CXEMbI SHEPTETHUECKOTO OOMEHa U
OomocuHTE3a OenKa.

[Toy4ueHue npeacTaBiaeHUs O IPOCTPAHCTBEHHOW CTPYK-
Type 6enka, mosiekyn JJHK u PHK

KHM3HEeHHBIH TUKJ KJIETKH

O3HakoMJIEHHE C KJIETOYHOW TEOPUEN CTPOCHUS
OpPraHu3MOB.

YMeHne caMOCTOSTENBHO UCKATh 10Ka3aTeIbCTBA TOTO,
YTO KJIETKAa — DJIEMEHTApHas )KUBasi CUCTEMA U
OCHOBHAsI CTPYKTYPHO-(YHKIIMOHATbHAS SIUHUIIA BCEX
JKUBBIX OPTaHU3MOB

OPI'AHU3M. PASMHOKEHUE U HHAUBU/YAJIBHOE PA3ZBUTHUE

OPI'AHHU3MOB

Pa3zMHoOkKeHHEe Opranu3zMoB

OBnazcHUE 3HaHUSAMHU O Pa3MHOKCHHUH KaK O BaXKHEH-
IIEM CBOWCTBE KUBBIX OPTaHU3MOB. Y MEHHE
CaMOCTOSITEIIbHO HAXOIUTh OTIIMYUS MUTO3a OT MEN03A,




OmnpcaAciisid 3BOJOIMOHHYIO POJIb 3TUX BUAOB ACJICHUA
KJIICTKH

HNupuBuayaabHoe
pa3BUTHE OPraHU3MA

O3HaKOMJIEHHE C OCHOBHBIMM CTaJMsIMU OHTOTEHE3a Ha
IpUMEpE pPa3BUTHSI TIO3BOHOUHBIX KUBOTHBIX. Y MEHHE
XapaKTepu30BaTh CTAJAUU TOCTIMOPUOHAIILHOTO
pa3BUTHA Ha IpuMepe yenoBeka. O3HaKOMIIEHHUE C MTPU-
YMHAMU HapYIICHUH B pa3BUTUU OpraHu3MoB. Pa3zButue
yYMEHHsI PaBUIBHO (POPMUPOBATH JJOKA3aTEIbHYIO 0a3y
HBOJIIOIIMOHHOTO Pa3BUTHS )KUBOTHOTO MHpa

HNuauBuayajabHoe
pa3BUTHE YeJI0BEKA

BrIsiBneHre n onvucanne NpU3HAKOB CXOJICTBA
3apOJBIIIEN YEJIOBEKA U APYTUMX O3BOHOYHBIX KaK
JIOKA3aTeJIbCTBA UX HBOJIFOLIMOHHOTO POJACTBA.
IlonyuyeHue npencraBieHus O NOCIEACTBUAX BIUAHUA
AJIKOT0JIs1, HUKOTHHA, HAPKOTUYECKUX BELIECTB,
3arpsA3HEHHUs CPelbl HA PA3BUTUE U PEIPOTYKTUBHOE
3I0POBbE YEI0BEKA

OCHOBBI 'EHETUKH U CEJIEKIIUA

3akoHOMEpHOCTH
N3MEHYMBOCTH

O3HakoMJIEHHE C HACICACTBEHHON 1 HEHACJICACTBEHHOMN
M3MEHYMBOCTBIO U €€ OMOJIOTHUYECKOUN POJIbIO B
ABOJIIOIIAN KUBOTO MUPA.

[TomydyeHue npeaCTaBICHUS O CBSI3U T€HETUKHU U
MeauUUHbL. O3HAKOMJICHUE C HACJIEICTBEHHBIMU
00JIe3HSIMU YeJIOBEKa, X MPUUYUHAMH U
npodunakTukoi. M3yueHne BIUSHUS aJIKOTOJIU3Ma,
HAapKOMaHWH, KYpEeHUsI Ha HACJIEJICTBEHHOCTh Ha
BHJIcOMaTepraiie. AHaIHN3 (PEHOTHITUICCKON
W3MEHUYMBOCTH. BBIABIEHHE MyTareHOB B OKPYXKarOLIEH
Cpelle ¥ KOCBEHHAS OlLIEHKA BO3MOXKHOT'O UX BIIMSIHUS HA
OpTraHu3M

OCHOBBI CeJIeKIMH
pacTeHui, ;)KUBOTHBIX U
MHKPOOPraHU3MOB

[lony4yeHne npencTaBiaeHUs O TEHETUKE KaK O
TEOPETUYECKON OCHOBE CEJIEKLIUU.

Pa3Butne meranpeaMeTHbIX YMEHUH B IIPOLIECCE HAXOXK-
JICHUS Ha KapTe LIEHTPOB MHOT000pa3us U MPOUCXOXKIe-
HUS KYJIbTYPHBIX PACTCHUM U JOMAIIHUX )KUBOTHBIX,
oTkpbIThIX H. . BaBunosbim.

N3ydeHne MeTo10B THOPUIN3ALINN U HCKYCCTBEHHOTO
otOopa. YMeHue pa3oupaThCsi B ITUYECKUX ACTIEKTaX
HEKOTOPBIX TOCTHXKEHUIN B OMOTEXHOJIOTUU:
KJIOHUPOBAHHUHM KUBOTHBIX U ITPOOJIEMax KIOHUPOBAHUS
yesioBeka. O3HaKOMJIEHUE C OCHOBHBIMU JOCTHKEHUSMHU
COBPEMEHHOMU CEJIEKIUU KYJIbTYPHBIX PACTCHU,
JIOMAIIHUX KUBOTHBIX U MUKPOOPTraHU3MOB




HNPOUCXOXKIEHHUE U PA3SBUTHUE ’KU3HU HA 3EMJIE.
IBOJIOHNNMOHHOE YYEHUE

IMpoucxoxaenue u
HavaJIbHbIE ITANbI
Pa3BUTHSA KU3HU HA 3emuie

AHaJIN3 U OLIEHKA PA3JIUYHBIX TUIIOTE3 MPOUCXO0XKICHUS
KU3ZHU.

[Tony4yenue npeacrapiaeHus 00 yCIOKHEHUN KUBBIX Op-
raHU3MOB Ha 3eMJIE B MIPOLECCE IBOJIOLUU. Y MEHHE
AKCIEPUMEHTAIIbHBIM IyTEM BBISIBJISTH a/IalITUBHbBIC
0COOEHHOCTH OPTaHU3MOB, HX OTHOCUTEIHHBIA XapakK-
Tep. O3HaKOMJIEHHE C HEKOTOPBIMU MPE/ICTABUTEIISIMU
PEIKHUX U UCUE3AIOIIUX BUJIOB PACTCHUI U )KUBOTHBIX.
[IpoBenenwue onvcanus ocoOel OMHOTO BUIA 1O
MOP(hOIOTHUUECKOMY KPUTEPHUIO MPU BBHIMOTHEHUH
nabopatopHoil paboThl. BIsiBiIeHUE YepT
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K pa3HbIM cpejiaM
oOuTaHus (BOJHOM, HA36MHO-BO3IYIITHOM, MOYBEHHOI)

HUcropusi pazBurus
IBOJIIOLIMOHHBIX HAeH

W3ydeHue Haciaeaus 4enoBeYeCcTBa Ha IPUMEPE 3Ha-
KOMCTBA C HCTOPHUEN Pa3BUTHS 3BOJIIOLIMOHHBIX uen K.
JIunnes, K. b. Jlamapka Y. Jlapsuna. OueHnBaHuEe poin
HBOJIFOLIMOHHOTO YYeHHs B ((OPMHUPOBAHUH COBpE-
MEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa. Pazsutue
CIIOCOOHOCTH SICHO M TOYHO M3J1araTb CBOU MBICIIH,
JIOTUYECKHA 0OOCHOBBIBATH CBOIO TOUKY 3PEHHS,
BOCIIPUHUMATh U aHAJIM3UPOBATH MHEHUS COOECETHUKOB,
IIPU3HABas MPABO JIPYTrOro YeJIOBEKa HA NHOE MHEHHE

Mukpo3BoJIIOLHSA U
MAaKPO3BOJIIOLUA

O3HaKOMJICHHE C KOHIICTIIIUEH BHUIA, €€ KPUTEPHUSIMH,
1o100p MPUMEPOB TOTO, YTO MOMYIISAIUAT —
CTPYKTYypHas €IMHUIIA BUA U SBOJIOLIUH.
O3HaKOMIJICHHE C JBUKYIIUMHUCS CHJIAMU SBOJIOIUN U €€
JTIOKa3aTelIbCTBaMHU.

YcBoeHre TOro, YTO OCHOBHBIMU HalPABJICHUSIMHU
HBOJTIOIIMOHHOTO TIPOrpecca SBISIOTCS OMONIOTHUECKUAN
nporpecc u OMOJIOTUYECKUH perpecc.

YMeHne oTCTanBaTh MHEHHE, O COXPaHCHUH OMOJIOTHYC-
CKOTO MHOT000pa3us Kak OCHOBE YCTOWYMBOCTH
o6uocdepsl U MPOrPECCUBHOTO €€ Pa3BUTHS. Y MEHUE
BBISIBIIATH MPUYMHBI BEIMUPAHUS BUIOB

MPONCXOKJIEHHUE YEJOBEKA

AHTpONOTreHe3

AHanuM3 U OLEHKA Pa3IMYHBIX TUIIOTE3 O
MIPOUCXOXK]ICHUN YEJIOBEKa.

Pa3BuTHe ymeHus CTpOUTH AOKa3aTeNbHYI0 0a3y 1o
CPaBHUTEIBHON XapaKTEPUCTUKE YEIOBEKA U IPUMATOB,
J0Ka3bIBasi X POACTBO. BhIsIBIEHNE ATAOB HBOJIIOLIUN
4eJI0BEKa

YenoBeyeckne pachl

YMeHue J0Ka3bIBATh PaAaBCHCTBO YCJIOBCUCCKHUX PAC HA




OCHOBAHHMHU HUX POJACTBA U CIMHCTBA IIPOUCXOKIACHUS.
PazButue TOJICPAHTHOCTH, KPUTHKA paCru3Ma BO BCCX €TI0

IIPOSIBICHUSIX
OCHOBBI 3KOJIOT'UHN
JKOJIOTHSl — HAYKA 0 N3ydeHne sKoIoruueckrux GakTopoB U UX BIUSHUS HA
B3aMMOOTHOLICHUAX OpPTaHU3MBI.

OPraHM3MOB MKy c000i
U OKpY2KaKoLei cpeaou

3HAKOMCTBO C 3KOJIOTHYECKUMH CUCTEMAaMH, UX BHI0BON
Y IPOCTPAHCTBEHHOM CTPYKTypaMu. Y MEHHE OOBSICHATh
IMPUYHUHBI YCTOMYMBOCTH U CMEHBI SKOCHUCTEM.
O3HAaKOMIIEHHE C MEKBHIOBBIMU B3aMOOTHOIICHUSIMHU
B DKOCHCTEME: KOHKYPEHIIUEH, CHMON030M, XUIIHUYE-
CTBOM, Mapa3uTU3MOM.

YMeHHE CTPOUTH SIPYCHOCTh PACTUTEIBHOTO
COO0O0111eCTBA, MUILEBbIE LIETIN U CETHU B OMOLIEHO3E, a
TaK)K€ SKOJIOTUYECKHUE MTUPAMU/IBI.

3HaHUE OTINYUTENIBHBIX IPU3HAKOB UCKYCCTBEHHBIX CO-
O0IIIECTB — arpO3KOCUCTEMBI U YPOOIKOCUCTEMBI.
OnucaHue aHTPOIIOT€HHBIX U3MEHEHHUI B €CTECTBEHHBIX
NPUPOAHBIX JaHAA(TaX CBOEH MECTHOCTH.
CpaBHUTENBHOE ONHUCAHUE OAHOW U3 €CTECTBEHHBIX MTPU-
POJIHBIX CHCTEM (HaIpUMep, Jieca) U KaKoH-HUOY b
arpo-3K0CHCTEMbI (HaTpuUMep, MIUIEHUYHOTO MOJIs).
CocraBiieHne cXeM Nepeauy BEIECTB U SHEPTUNU 1O Lie-
I5IM MUTAHUS B IPUPOJIHON IKOCUCTEME U arpolieHO3e

Bbuocdepa — rinodanbuas
IKOCHCTEMA

Oznakomiienue ¢ yuenuem B. U. Bepnazackoro o
ounocdepe Kak o riI00aIbHOM SKOCUCTEME.

Hanmuue npeacTaBiieHus: 0 CXeMe SKOCUCTEMBI Ha MPH -
Mepe Ornocdepbl, KpyroBOpOTE BEIISCTB M MPEBPAIICHUN
sHepruu B buocdepe.

YMeHHe T0Ka3bIBaTh POJIb KUBBIX OPTaHU3MOB B
Oornocdepe Ha KOHKPETHBIX MPUMepax

buocdepa u yeoBexk

Haxoxaenue cBsizu usMeHeHus B ouocdepe ¢ nocie-
CTBUSIMU JIEATEIILHOCTH YEJIOBEKa B OKPY KaloIeH cpeie.
YMeHune onpenensatb BO3ACUCTBUE POU3BOACTBEHHON
NeSATETLHOCTH Ha OKPY>KAIOIIYIO CPely B 00J1acTH CBOCH
Oynyiei mpodeccumu.

O3HakOMJICHHE C TITI00TBPHBIMHU KOJIOTHYECKUMH MPO0-
JeMaMU U YMEHHE ONPEACINIATh IyTH UX PEIICHUS.
Onucanue U TpakTUYECKOE CO3JJaHUE UCKYCCTBEHHOM
AKOCHUCTEMBI (IIPECHOBOIHOTO aKkBapuyMa). Pemienue
AKOJIOTMYECKHUX 3a]1ay.

JleMOHCTpUpOBaHUE YMEHHS TOCTAHOBKH 1IeJIel
JeSATEIbHOCTH, IIJIAHUPOBAHMS COOCTBEHHOMN
JIESATEIbHOCTH JIJIsl JOCTUKEHUS TOCTABJICHHBIX IIeJIeH,




MPEABUACHHS BO3MOKHBIX PE3yJbTATOB ATUX JEHCTBHIA,
OpraHU3alMd CAMOKOHTPOJISA U OTICHKU MOTYYSHHBIX
pe3ynbTaToB. OOydueHre COOMIOCHUIO MTPaBUI
MIOBEJICHUS B TIPUPOJIe, Oepe)KHOMY OTHOIICHHIO K
OnonornueckuM 00beKTaM (pacTEHUSM, )KUBOTHBIM U MX
cOO0IIEeCTBaM) M X OXpaHe

BUOHHUKA

Bbuonuka kak oxHO U3
HANPAaBJICHUA 0HOJIOTHH H
KHOEepPHEeTHKH

O3HakoMJICHHE C MPUMEPAMU UCIIOIb30BaHUS B
X035UCTBEHHON JEATENHHOCTHU JI0IeH MOp(]o-
(YHKIIMOHATBHBIX YE€PT OpTraHU3ald PACTCHUMN U KU -
BOTHBIX IPH CO3JJaHUU COBEPIICHHBIX TEXHUYECKUX CH-
CTEM M YCTPOMCTB MO AHAJIOTUH C KUBBIMU CHCTEMAMMU.
3HaKOMCTBO C TPyOUaThIMU CTPYKTYpaMH B )KUBOM MpHU-
POJE ¥ TEXHUKE, A3POJAUHAMAYECKUMU U TUIAPOAUHAMU -
YECKMMU YCTPOMCTBAMU B )KUBOU MPUPOJIE U TEXHUKE.
YMeHue CTpOUTh MOJIENIHA CKIIa{4aTOU CTPYKTYPbI, UC-
I10JIb3YEMBIE B CTPOUTEIILCTBE




YUYEBHO-METOINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMbBI YYEBHOU
JAUCHUIIVIMHBI OY .14 BUOJIOTUSA

OcBoenune mnporpammbl yueOHou gucuumuinael OY.14 buosorus
npeanoiaraeT Haiuyue y4eOHoro KkaOuWHeTa, B KOTOPOM  HUMeEETCs
BO3MOXHOCTh 00€CHeUYuTh CBOOOJHBIN NOCTYN B ceTh MHTEepHET BO Bpems
y4eOHOT0 3aHITHS U B IEPUOJ] BHEYUEOHOM NEITeIbHOCTH O0YyYarOIINXCS.

[Tomenienne kabuHETa JOJHKHO YAOBIETBOPATH TpeOoBaHUsIM CaHUTApHO-
snugemMuosiornueckux npasui U HopMmaTuBOB (CanlluH 2.4.2 No 178-02) u
OBbITb OCHAIIIEHO THUIOBBIM OOOPY/IOBAaHHWEM, YKa3aHHbIM B HACTOSIIMX
TpeOOBaHUAX, B TOM YHUCJE CHECIUAIU3UPOBAHHON YyueOHOU MeOenbio u
CpeACTBaMH OOY4YEHHMs, JOCTATOUYHBIMHM JUISl BBIMOJHEHUS TpeOOBaHUM K
YPOBHIO MOJITOTOBKU 00y4YarOITUXCSI.

B xabuneTe JOKHO OBITH MYJIBTUMEIUIHOE 000PY/I0BAHUE, TTOCPEICTBOM
KOTOPOTO YYacTHUKH 0O0pa3oBaTeNIbHOIO MpoLecca MOTYyT IPOCMATPUBATh
BU3yallbHYI0 HUH(pOpMAIMIO 1O OWOJOTHM, CO3/[aBaTh IPE3EHTALNH,
BUJIEOMATEPUAIIBI, UHBIE TOKYMEHTHI.

B coctaB  y4eOHO-METOAMYECKOTO UM  MaTepUabHO-TEXHUYECKOTO
oOecrieueHus MporpaMMbl Y4eOHOU JUCITUTUTHHBI «bHOIOTHSY BXOIST:

* MHOTO()YHKITMOHAJIBHBIH KOMIUIEKC IIpEnoaaBaTes;

* HarjisiHble T1MOCcoOusi (KOMIUIEKTHl Y4eOHBIX TaOiMIl, TIJIaKaToB,
MOPTPETOB  BBIJAIOIIMXCS ~ YYEHBIX,  JUHAMHUYECKHE  IMOCOoOus,
WUTIOCTPUPYIOLIME OMOJIOTUYECKUE TMPOIECChl, MOJIEeNU, MYJSDKH U
MUKpOIpenaparbl OMOJOTHYECKUX OOBEKTOB U Jp.);

* UHPOPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA,;

* JKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUICKT TEXHHYECKOW JIOKYMEHTAaIlMd, B TOM WYHCJE I1acropTa Ha
cpeacTBa OOy4YeHHS, MHCTPYKIIMM IO WX HCIIOJB30BAHUIO U TEXHUKE
0e30I1aCHOCTH;

* OubnuoTeuHbIN HOH/.

B OuGnmoreunwiii QoHI BXOAAT YYEOHHKH, Y4eOHO-METOIUUYECKUE
koMiuiekTel (YMK), oOecneunBaromiye OCBOCHHUE Y4eOHOW JAUCIHUILIIAHBI
«buonorusy, peKOMEHIOBaHHbIE WM JONYILIECHHbIE JIs MCIOJIb30BaHUS B
npodeccoHanbHbIX  00pa30BaTENbHBIX  OpPraHM3aLUAX,  PEATU3YIOIINX
00pa3oBaTEIbHYIO MPOrpaMMy CpPEIHEro OO0IIero oOpa3oBaHHsS B Mpejesax
ocBoenus OITOIT CITO na 6a3e 0oCHOBHOI'O O0IIIEro 00pa3oBaHuUs.

buGmmoreunsiii  GoHL MOXKET OBITH  JOMOJHEH  SHIMKJIONCIUSMH,
CIIPAaBOYHUKAMHU, CJIIOBAPSMH, HAYYHON U HAYYHO-TIOIIYJIIPHOM JIUTEPATypOU U
JPYTOM TUTEPATYPOI 1O pa3HBIM BOIIPOCaM OUOIOTHH.

B mpomecce ocBoenus mporpamMmbl yueOHo#M muctumimael QY .14
BuoJiorusi cTyieHThl JOKHBI UMETh BO3MOXKHOCTh JOCTYMA K 3JEKTPOHHBIM
y4eOHBIM MaTepHajiaM Mo OMOJOTHH, UMEIOIIUMCA B CBOOOJHOM JOCTYIE B
cucteme MHTepHET (371eKTPOHHBIM KHUTaM, TPaKTUKyMaM, TeCTaM U Jp.).



PEKOMEHAYEMAS JIMTEPATYPA

Pexomenagyemas jiurepatypa

OCHOBHOM HCTOYHHK.

KoncrantnnoB, B.M. buomorus mig mnpodeccuid U crneruaibHOM
TEXHUYECKOTO €CTeBEHHO-HAy4HOro Tnpodwiiel: y4eOHWMK I CTYA.
yupexaeHuit cpes. nmpod. oopazosanus / B.M. Koncrantunos, A.I'. Pe3anos,
E.A. ®aneeeBa; mom pena. B.M. KoncrantuHoBa.-6-¢ wu3m., crep,-M.:
Usnarensckuii nent Axagemus, 2017.-336 c.-ISBN 978-5-4468-5995-5.-
TekcT: HenmoCpPEACTBEHHBIN.

Bepxomenuera, FO. I1. buonorus : yuedHoe mocobue mqis CIIO / 1O. II.
BepxomenneBa. — CapatoB : IIpodobpazoanue, 2020. — 146 c¢. — ISBN
978-5-4488-0651-3. — TekcT : 2MEKTPOHHBINA // DIEKTPOHHO-OMOIHOTEUHAS
cHucTeMa IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/91854.html  (mara obpamenus: 04.02.2020). —
Pexxum noctyma: 1ist aBTOpU3HUP. MOJIH30BATENCH.

Kypb6aroBa, H. C. O6mas Ouonorusi: yuebHoe nocodbue mis CIIO / H. C.
KypbaroBa, E. A. Ko3noBa. — D1eKTpoH. TeKCTOBbIe AaHHble. — (CapaTosB :
Hayunas xuura, 2019. — 159 c. — 978-5-9758-1895-9. — Pexxum gocryma:
http://www.iprbookshop.ru/87078.html (nara odpammenus: 28.08.2019).

IlOHOJIHl/ITeJIbHLIe HCTOYHUKH

Axmanymmsa, JI. I'. buojgorust ¢ ocHOBaMH 3KOJIOTHH : ydeOHOE mocooue /
JLI'. Axmanynnuna. — Mocksa : PUOP : UHOPA-M, 2020. — 128 ¢c. —
(BO: bakanaBpuar). - ISBN 978-5-16-103562-7. - TekcT : 37IE€KTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/1062386 (mara oGpamieHus:
16.03.2020)

Koncrantuno, B.M. buonorus i mnpodeccuii. U CrnelUaIbHOCTEH
TEXHUYECKOTO0 W €CTECTBEHHO - Hay4dHoro mnpodwunei: yueOHuk / B.M.
Koncrantunos, A.I'. Pezanos, E.O. ®aneesa; nox pea. B.M. Koncrantunona -
3-e u3n., mnepepad. u gom. — M.: Akagemus, 2017.-336 ¢.-6000 »5k3.-ISBN
978-5-4468-5995-5.- TekcT: HEMOCPEICTBEHHBI.

KoncrantunoB, B.M. buonorus s mpodeccuit U cHeruanbHOCTEH
TEXHUYECKOTO W €CTeCTBEHHO -Hay4dHoro mpoduieii: yueOnuk / B.M.
KoncrantunoB. - 3-¢ u3m., nepepad. u gom. — M.: Axamemus, 2016.-336 c.-
6000 5k3.-ISBN 978-5-4468-5995-5.- TekcT: HEMOCPEICTBEHHBIN


http://www.iprbookshop.ru/91854.html
http://www.iprbookshop.ru/87078.html
https://new.znanium.com/catalog/product/1062386

1. JlucT BHeceHMs U3MEHEHH B pad04y10 NporpaMmmy
OV 14. buoJaorust

Hara Conepxanue | bbuio Crano
W3MEHEHU M
21.06. OcHoBHOH OCHOBHOM MCTOYHHMK.
2020 HCTOYHHK.
b K.
erses  JK, Koncrantuno, B.M. buonorus s
oty 1'M., . .
Kysneyosa npodeccuil U cnenuanbHOM TEXHUYECKOTO
JH u op €CTEBEHHO-HAYyYHOTO npoduieit: ydeOHUK
BI./IO;IOFI/IH "l amA CTyHn.  YUpeXIeHW cped.  1mpod.
. ob6pazoanus / B.M. Koncrantunos, A.T.
(6a3oBbII
PezanoB, E.A. ®aneeena; nox pea. B.M.
ypoBeHs). 10
arace. — M KoncrantunoBa.-6-¢  m3a.,  crep,-M.:
2014 ' ” | U3narensckuii neHT Axagemus, 2017.-336
' c.-ISBN 978-5-4468-5995-5.-Tekcr:
Honyesa A.IO. .
BHONOISL HETMOCPEICTBCHHBIN.
Becn Bepxomenuesa, 1O. II. buonorus :
IKOJIbHBIM yaebHoe mocodbue mma CIIO / 1O. IL
KypC B CXeMax Bepxomienuena. — CapatoB :
u Tabmmax. — | [Ipododpasosanue, 2020. — 146 c. —
M., 2014. ISBN 978-5-4488-0651-3. — Tekct
Jlykamkun JIEKTPOHHBIN // DNEeKTPOHHO-
A.C, Pyyun | Oubmmoreunas cucrema IPR BOOKS
A.B., Cunaesa | [caiT]. — URL:
T5. u op. | http://www.iprbookshop.ru/91854.html
Buosiorus ¢ | (mata obpamenus: 04.02.2020). — Pexum
OCHOBaMU JOCTYyTIA: JUTSl aBTOPU3HP. TTOJIB30BATEIICH.
OKOJIOTHH. Kyp6aroBa, H. C. OOmas Ouonorus:
Y4eOHHK  JUlf | yyeGHoe mocobue s CIIO / H. C.
CTYR. _ | Kypbarosa, E. A. Koznosa. — DiekTpoH.
YApOKICHAN | tekcroBble  naHHble. —  CapaToB
BBICLI. Hayunas knura, 2019. — 159 ¢. — 978-5-
oOpasoBaHus. | 9758-1895-9. — Pexum  gocTyma:
— M., 2014. | http://www.iprbookshop.ru/87078.html
Huxumunckas | (nata o6pamenus: 28.08.2019).
T.B. buomnorwus:
KapMaHHBIN
CITPaBOYHHK. JlonmoJIHUTEeIbHbIE HCTOYHUKHT

— M., 2015.



http://www.iprbookshop.ru/91854.html
http://www.iprbookshop.ru/87078.html

Cusoenazos
B.U.,
Aeaghonosa
U.b., 3axaposa
E.T. buonorus.
Oo6mas
OHOJIOTHSA:
0a30BBIN
ypOBEHb, 10—
11 xiacc.
M., 2014.
Cyxopyxosa JI.
H., Kyumenxo
B. C., Hsanosa
T. B. buonorus
(6a30BBIi
ypoBeHb). 10—
11 xmacc. —
M., 2014.

Axmanymmuna, JI. I'. buomorus ¢
OCHOBaMH JIKOJIOTHH : yueOHOe mocobue /
JLI'. Axmanynnuna. — Mocksa : PUOP :
NH®PA-M, 2020. — 128 c. — (BO:
bakanaBpuar). - ISBN 978-5-16-103562-
7. - Texker anexkTpoHHbii. - URL:
https://new.znanium.com/catalog/product/
1062386 (mara oopamenus: 16.03.2020)

Koncrantnnos, B.M. buonorus s
npodeccuit u CHEIUATbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO - HAYYHOI'O
npoduiieii: y4eOHUK / B.M.
KoncrantunoB, A.I'. PezanoB, E.O.

®aneena; noa pea. B.M. KoncrantuHosa -

3-¢ wm3., nepepab. u jgom. — M.:
Axanemus, 2017.-336 ¢.-6000 »5k3.-ISBN
978-5-4468-5995-5.- TekcrT:
HEIOCPEICTBEHHBIMN.

Koncrantnnos, B.M. buonorus s
npodeccuii u CIeMATBHOCTEH
TEXHUYECKOTO W ECTECTBEHHO -HAy4YHOTO
npoduiieii: y4eOHUK / B.M.
KoncrantunoB. - 3-¢ wm37a., mepepad. u

norn. — M.: Akagemus, 2016.-336 ¢.-6000
ok3.-ISBN  978-5-4468-5995-5.- Tekcr:

HETOCPEICTBEHHBIN



https://new.znanium.com/catalog/product/1062386
https://new.znanium.com/catalog/product/1062386
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