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1 IACHOOPT PABOYEN TPOIT'PAMMBI YYEBHOM JUCIUILIUHBI
OVY .15 «bBUOJOT' USI»

1.1 O6aacTh npuMeHeHusi padoyeil mMporpaMmbl

[TporpamMma o001Ie00pazoBaTeNbHON y4eOHOW AMCHMILTUHBI «bHUONOTHs» NpeaHa3HadYeHa IS
W3y4deHUus OHOJOTUH B BbY «KorambIMCKuii TOMUTEXHUYECKUN KOJUICIK», PpeaU3YIONIei
00pa3oBaTeNbHYI0 MPOrPaMMy CpEIHEro oOImero oOpa3oBaHUs B MpEleTax OCBOCHHS OCHOBHOM
npodeccuoHabHOU 0OpaszoBarenbHol mporpammbl CIIO Ha 6aze OCHOBHOTO 00IIET0 0Opa3oBaHUs
IIpM TMOATOTOBKE CIELMAIUCTOB CpeAHero 3BeHa no cnenuanbHocTH 23.02.03 TexHuueckoe
o0CITy’)KMBaHUE M PEMOHT aBTOMOOMIIBHOTO TPAHCITOPTA.
1.2. Mecto y4yeOHOH JAMCOMINIMHBI B  CTPYKType OCHOBHOW mnpodeccHOHATbHOM
00pa3oBaTeJIbHOM NMPOrPAMMBI:

VYuebnas paucuuruiiHa «buonorus» sBisercs y4eOHBIM TPEAMETOM II0 BBIOOPY U3
obs3aTenpHOM npeameTHoM obnactu «EcrectBennbie Hayku» OI'OC cpennero obmero oopa3oBaHus
U u3ydaercs B oOmieoOpasoBarenbHOM 1ukie ydeOHoro miuana OITOIT CIIO na 6aze OCHOBHOTO
o01mero o0pa3oBaHus ¢ MOJy4eHHEM cpeHero oomero oopaszosanus (IITICC3).

B yuebnom mmane IIIICC3 wmecto yweOHoOW aucuuiummHbel «buonorus» — B cocTase
0011e00pa3oBaTeNbHBIX YYCOHBIX JUCHUILIMH 1O BBIOOPY, (GOPMHUpPYEMBIX U3 00s3aTeIbHBIX
npeametHeix obnacreit ®I'OC cpemnero obmiero obpaszoBanusi, aias cnenuaidbHoctu CIIO
TEXHUYECKOTO MPpoduiIst mpodheccHoHaTLHOTO 00pa30BaHMs.

1.3. Hlean u 3apa4n y4eOHON ITUCHUILIMHBI — TPeOOBAaHHMA K pe3yJbTaTaM OCBOCHHUSI y4eOHOM
AUCHUILINHBI:

Copneprxanue nporpamMmbl y4eOHOW TUCHUIUIMHBI «BHOJIOTHS» HampaBlIeHO HA JOCTHXKCHHE
CIEAYIONIUX LeJeH:

— monydeHue (yHIaMEHTaIbHBIX 3HaHW O Ouonormueckmx cucremax (Knerka, Opranuswm,
[onynsanus, Bun, Dkocuctema); UCTOpUN pa3BUTHS COBPEMEHHBIX NPEACTABIECHUN O >KUBOMN
IPUPOJIE, BBINAIOIIUXCS OTKPBITUSAX B OMOJIOIMYECKON HayKe; pojid OMOJIOrMYecKoil HaykKH B
(OpMHpPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHpa; METOJaX Hay4yHOIro
MO3HAHMUS;

— OBJIAJICHUE YMEHHUSMHU JIOTHUECKH MBICIUTH, OOOCHOBBIBATH MECTO M POJIb OHOJOTHMYECKUX
3HAaHUH B IPAKTUYECKOU JEATEIbHOCTH JIIOJEH, pPA3BUTHUM COBPEMEHHBIX TEXHOJIOTHUH;
OTIpEIeNIATh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOJEHHS 32 SKOCUCTEMAMHU C IIEJIbIO
UX ONHCAHUS M BBISIBICHUS ECTECTBEHHBIX M aHTPOIOIEHHBIX HM3MEHEHUH; HAaXOIUTh U
aHaJIM3UPOBATh HH(POPMAITHIO O KUBBIX 00BEKTaX;

— pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, WHTEIUICKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcst B IMpolecce M3yueHHUs OMOJOTHMUECKUX SBICHHI; BBINAIOUIMXCS TOCTHIKECHUH
OHMOJIOTUH, BOIIEIIINX B OOLICUETIOBEUECKYIO KYJIBTYPY; CIOKHBIX M MPOTUBOPEUYHUBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HaYYHBIX B3IJIAJOB, HJIEH, TEOPHUM, KOHLENIHHI, TUIoTe3 (O CYIIHOCTH
U TPOUCXOXKICHUM IKU3HU, 4YeloBeKa) B XoAe paldoThl € pa3lIuYHbIMU HCTOYHHUKAMHU
uHpOpMaLNK;

— BOCIUTaHUE YOEXKIEHHOCTH B HEOOXOJMMOCTH MO3HAHUS KUBOW MPUPOIBI, HEOOXOIUMOCTU
PalMOHATILHOTO TPHUPOJONOIL30BaHUs, OEpPEeKHOTO OTHOLIEHHS K MPHUPOAHBIM pecypcaMm u
OKpy’Karole cpezne, COOCTBEHHOMY 37I0POBbIO; YBAXEHHMS K MHEHHUIO OINIOHEHTAa IpU
00CyXIeHUU OMOJIOTUUYECKHX TTPOOIIEM;

— HCIOJB30BaHUE MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUH M YMEHHMH B IMOBCETHEBHOW >KU3HU
JUIsL OLEHKHM TOCHEACTBHM CBOEH JAeSITenbHOCTH (M JEATENbHOCTH JAPYrux Jojei) 1o
OTHOILICHHUIO K OKpYXarolled cpene, 370pOBbIO0 JPYIHX JIOAEH M COOCTBEHHOMY 3/0POBBIO;
obocHOBaHUE U COOJIOIEHNE Mep MPODUIAKTHKY 3a00J€BaHN, OKa3aHUE TIEPBON MOMOIITH TTPH
TpaBMax, COOJIIO/ICHHUE MTPABUII MIOBEICHUS B IIPUPOJIE.

OcBoeHue cosiepkaHus yueOHOM TUCIUIUINHBI «bronorus» odecneuynBaeT JOCTUKEHHE
CTY/ICHTaMH CJIEJYIOUINX Pe3yabTaTOB:



* TUYHOCHHBIX.

—— c(OpPMHUPOBAHHOCTH YyBCTBA TOPJOCTH M YBAXKECHHUS K UCTOPHH U JOCTHIKEHUSIM OTEUECTBEHHOM
OMOJIOTMYECKON HAYKH; MPEJCTABICHUS O IEJIOCTHON €CTECTBEHHO-HAYYHOW KapTHHE MDA,

—— T[IOHMMaHUE B3aUMOCBS3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HayK, HUX BIHUSHUS Ha
OKpPYXAIOIIYI0 Cpeny, IKOHOMHUYECKYI0, TEXHOJOTHMYECKYIO, COLHUAIbHYI0O M 3THYECKYIO c(epsl
JesITeIbHOCTH YeIIOBEKa;

—— CMocOOHOCTh HMCMOJb30BaTh 3HAHHUS O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE MHUpa B
o0pa3zoBaTenbHON U MPO(EeCCHOHANBHOM AEATEIbHOCTH; BO3MOKHOCTH MH(POPMALIMOHHOMN Cpebl JUis
obecrieueHus MPOAYKTHBHOTO CaMOOOPa30BaHMS;

—— BIAJCHUE KYJIbTYPOH MBIIUICHUS, CHOCOOHOCTH K O0OOOLICHHIO, aHaIMU3y, BOCIPHUSITHIO
nH(popMaluy B 00JIaCTU €CTECTBEHHBIX HAayK, IOCTAHOBKE LIEIH M BHIOOpY IMyTEH ee JNOCTH)KEHHUS B
npogeccuoHanbHOU cdepe;

—— CIOCOOHOCTh PYKOBOJICTBOBaThCSI B CBOEH JEATEIbHOCTH COBPEMEHHBIMH MPUHIUIAMU
TOJIEPAaHTHOCTH, THAJIOTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aMMOJCHCTBHIO C KOJIJIeraMH, paboTe B
KOJIJIEKTHBE;

—— TOTOBHOCTH HCIIOJI30BaTh OCHOBHBIC METOJbI 3alIMTHI OT BO3MOXHBIX MOCJIEICTBHI aBapui,
KaTacTpod, CTUXUIHBIX OCICTBUIA;

—— o0sagaHue HaBbIKaMH Oe3omacHOl paboThl BO BpeMsl IMPOEKTHO-UCCIENI0BATEIbCKOW H
AKCIIEPUMEHTAIILHOM e TeIbHOCTH, ITPH UCIIOJIb30BAHUHU J1a00paTOPHOTO 000PYI0BaHMS;

—— CIIOCOOHOCTH MCIOJIB30BATh MPUOOPETECHHBIC 3HAHUS U YMEHHSI B MPAKTUYECKOMN JESITEIbHOCTH U
MOBCETHEBHON JKM3HMU JIs COONIIOJIEHUS Mep MNPOPUIAKTHKU OTPaBICHUM, BUPYCHBIX M JIPYTHUX
3a00JeBaHUN, CTPECCOB, BPEAHBIX MPHUBBIYEK (KYpeHMs, aJKOTOJIM3Ma, HAPKOMAHUM); MpPaBUII
MOBE/ICHUS B IPUPOJIHON CPELE;

—— TOTOBHOCTh K OKa3aHHIO MEPBOW MOMOIIM NMPH TpaBMax, MPOCTYAHBIX M JAPYIHX 3a00JCBaHUSAX,
OTpaBJICHUSIX MUIIEBBIMU MPOAYKTAMU;

* MemanpeomMenHpix:

—— OCO3HaHHE COIMAIBLHON 3HAYMMOCTH CBOEH MpodeccHu/CrennanbHOCTH, 001alaHie MOTHBAIINEH
K OCYILIECTBIIEHUIO MPO(ECCHOHANBHOM e TeTbHOCTH;

—— TOBBIIICHUE HWHTEUIEKTYaJIbHOTO YPOBHS B TIPOIECCe H3YYEHHs] OMOJOTHYECKUX SIBJICHHIA,
BBIJIAIOIINXCS JTIOCTHKEHUH OMOJIOTHMH, BOMIECIIINX B OOIICUEIIOBEUECKYIO KYJIBTYPY; CIOXKHBIX H
MPOTUBOPEUYMBBIX MyTEH pPa3BUTHUA COBPEMEHHBIX HAyUYHBIX B3IJISIAOB, WJIIEH, TEOPUU, KOHIIEHIIUM,
runote3 (0 CYHIIHOCTH M TPOUCXOXKJIECHUHM JKU3HHU, YEJIOBEKa) B XOJe paboThl € pa3InYHBIMH
MCTOYHUKAMU MH(OPMALINN;

—— CHOCOOHOCTh OpPraHM30BBIBATH COTPYAHUYECTBO EIUHOMBIIUIEHHUKOB, B TOM YHCIE C
MCIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

—— CIIOCOOHOCTH MOHUMATh MPUHLUIIBI YCTOHYUBOCTH M MPOAYKTUBHOCTH KHBOW MPHUPOJIBL, IIYTH €€
U3MEHEHUS TOJ BIMSHUEM aHTPOIOTEHHBIX (DaKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY aHajIu3y
r7100ABHBIX SKOJIOTUYECKHUX MPOOJIEM, BOIIPOCOB COCTOSIHUS OKPYKAIOIIEH Cpeabl U PAllMOHATBHOTO
MCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

—— yMeHHE OOOCHOBBIBATH MECTO U POJb OMOJOTMYECKUX 3HAHUI B NMPAKTHUYECKOH NEATETHbHOCTH
JOJeH, pa3BUTHH COBPEMEHHBIX TE€XHOJOTHI; ONpeAeNsaTh KUBbIE OOBEKTHl B MPHUPOJE; MPOBOIUTH
HAOJIOACHNUS 32 IKOCUCTEMAaMHU C LIEJIbI0 X ONMCAHUS U BBISBICHHUS €CTECTBEHHBIX U AHTPOIIOTEHHBIX
M3MEHEHU; HaXOJUTh U aHAIU3UPOBATh MH(GOPMAIUIO O KUBBIX 00BEKTaX;

—— CHOCOOHOCTh MPUMEHSATh OMOJIOTHUECKUE M SKOJOTWYECKHE 3HAHUS JJIS aHajdu3a MPUKIATHBIX
po0JieM X03sHCTBEHHOU JeSTEIbHOCTH;

—— CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IIPOBEICHHUIO HCCIIEAOBAaHHUM, IMMOCTAaHOBKE ECTECTBEHHO-
HAy4YHOTO HKCIIEPUMEHTA, UCIOIb30BAaHIIO HH(POPMAILIMOHHBIX TEXHOJOTUHN ISl pellIeHUs] HAYYHbIX U
npodeccCHOHANBHBIX 331a4;

—— CIIOCOOHOCTh K OIEHKE JTHYECKHX AacleKTOB HEKOTOpPbIX HCCIEJOBaHUM B 00JacTu
OMOTEXHOJIOTUHU (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIJIOZI0TBOPEHHE);



* HPEOMEMHBIX:

—— ¢(hOpMUPOBAHHOCTH MPEACTABICHUI O PO U MECTEe OMOJIOTMH B COBPEMEHHON HaY4YHOH KapTHUHE
MUpa; MOHUMaHHE POJH OHOJOTUH B (HOPMUPOBAHHM KpPyro3opa M (PYHKLIHOHAIBHON IPaMOTHOCTH
JUI PELIEHUs] IPAKTUYECKUX 3ajay;

—— BJIaJICHUE OCHOBOIOJAralolUMH TOHIATUAMU U TMPEACTaBICHUSIMH O >XUBOM mpupojne, ee
YPOBHEBOH OpraHU3alliil M SBOJIIOLIMHU; YBEPEHHOE IOJIb30BAaHUE OMOJIOTUYECKOM TEPMHUHOJIOTHEH U
CHMBOJINKOH;

—— BJIaJ€HHE OCHOBHBIMH METOJAaMH HAy4YHOI'O TO3HAHUS, HCHOJIb3YEMBIMU TpPU OHMOIOTHYECKUX
UCCIIEIOBAHUSIX JKHUBBIX OOBEKTOB M DKOCHCTEM: OINHCAaHHEM, W3MEpPEHUEM, IPOBEICHUEM
HaOJIOCHNH; BBISIBJICHHE M OLICHKA aHTPOIIOT'€HHBIX U3MEHEHUH B IPUPO/IE;

— c(hOPMUPOBAHHOCTh YMEHHUI OOBACHATH PE3yNbTaThl OMOJOTMYECKUX HIKCIEPUMEHTOB, pellaTh
3JIEMEHTapHbIE OMOJIOTHUYECKHUE 3a]1auH;

— ¢c(hOpPMHUPOBAHHOCTh COOCTBEHHOW IIO3HMIIMM IO OTHOIICHUIO K OMOJOTMYECKOW HH(OpPMAIIHH,
MOJTy4yaeMoil M3 pa3HBIX HCTOYHHUKOB, TIJI00AJBHBIM 3KOJOTMYECKHMM MpodjIeMaM U IMYTSIM HUX
pelIeHus.

1.4.Benymue negarormnyeckue TeXHOJOTMH, HCNOJIb3yeMble NpernoaaBaTesiem:

PabGouass mporpamma mpemycMaTpuBaeT WCIOIB30BAHUE IMPEMoJaBaTelieM TEXHOJIOTUU
JIMYHOCTHO — OpPHUEHTHPOBAHHOTO O00pa30BaHUs, WH()POPMAIMOHHBIX TEXHOJIOTHH, TEXHOJIOTHH
MPOEKTHON NESITENbHOCTH, KOMIETEHTHOCTHBIN MOJIXO/.

1.5. PexomeHnayeMoe KOJIMY€CTBO YaCOB HA OCBOEHUE MPOrPaAaMMbI AU CHUILIUHBI:
MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydaromierocss 54 yacos, B TOM YHCIIE:
00s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 36 yacoB
CaMOCTOATENbHON paboThl oOyuatomerocs 18 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bua yueOHoii padoThl KouunyecTBo 4yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 54
Oobs13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3ka (Bcero) 36
B TOM YHUCIJIC:

Jlexuun 20
MIPAKTUYECKHUE 3aHATUS 16
CamocrosiTesibHast paboTa 00y4aruierocsi (Bcero) 18
B TOM YHCIIE:

BHEAYJUTOPHAs CaMOCTOsITEeIbHAs paboTa 18

Hrorosasi arrectanus B popme auddepeHIMpoBaHHOrO 3a4eTa

KOHerTI/IZSallPlﬂ pe3yabTaToB 0CBOCHHUA TUCHHUIIJIHHBI

Copnep:xanue Pe3yabTaThl
yueOHOro JIM4HOCTHBIE MeTanpeaMeTHbIe ITpeameTHbIE
MaTepuaja
no
nporpaMme
ov]

Beenenue.
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2.2. TemaTnuyeckuii IVIaH U cOAep:KaHue y4eOHOH TUCHUILINHBI «buosorns»

HaumeHoBaHue pa3aeioB

Coaeprxanue yueOHOro MaTepuaJa, JjabopaTopHblie U

O0BbeM yacoB

YpoBeHb 0CBOEHMS

U TeM NMpaKkTHYeCKHe padoThl, CAMOCTOSITeIbHASI padoTa
00y4YarIIUXCs
1 2 3 4
BBeaenue 1
Tema 1. Ilpusnaku xuBbIX | OOBEKT H3yueHHUs OHOJOTMM — KuBasg npupoaa. llpusHaku 1 2
OpTaHU3MOB. JKUBBIX OpraHu3MoB. MHoOroobpasue JKHUBBIX OPraHHU3MOB.
YpoBHEBasgs oOpraHu3anys KUBOM IPUPOABI U DBOJIOLMS.
Metonapl 1O3HaHUS KUBOW TpUpoabl. OOmuUe 3aKOHOMEPHOCTH
ouonornu. Ilpeamer  wum3yueHuss  oOoOmiaromiero  Kypca
«buonorm», uenun wu 3agaud Kypca. V3yueHue OCHOBHBIX
3aKOHOMEPHOCTEN BO3ZHUKHOBEHUS, Pa3BUTUS U CYILIECTBOBAHUS
)KU3HA Ha 3emyie M COBPEMEHHOM ee opranuzanuu. Poib
Ouonorun B (POPMHUPOBAHUU COBPEMEHHOH  €CTECTBEHHO -
HAyYHOW KapTHHBI MHpa U B MPAKTUYECKOH EATEIbHOCTH
moneit. CoOnrofeHne MpaBmIl MOBEACHHS B TIPUPOJIE, OepekHOE
OTHOIIIEHHE K  OHMOJOTHYECKUM OO0BEKTaM (pacTeHUsSIM U
KMBOTHBIM M HX COOOIIECTBAM) M X OXpaHa.
JdemMoHcTpanuu.
buonoruueckue cucteMbl pa3HOTO YpOBHS: KJIETKAa, OPTaHH3M,
HOMYJISIMS, SKocucTema, buocdepa. LlapcTBa sxnuBoil IPUPOIBL
Paznea 1 5
Y4yeHue 0 KiIeTke
Tema 1.1. CTpoenue u 5
(pyHKIHUYM KIETKH.
OO0MeH BelecTB
Tema 1.1.1.Ctpoenue Kinerka — oanemeHrapHas KuBas CUCTEMa U OCHOBHas 1 2
kietku. DyHkuun CTPYKTYpHO-(DyHKIIMOHAIbHAS eAMHULIA BCEX KUBBIX

OpraHOMJIOB KIIETKH.
Bupycsl

opranu3moB. Kparkas ucropust uzyuenus kietku. Kietku u ux
pazHoOoOpa3ue B MHOIOKJIETOYHOM opranusme.  Kierounas
TEOpUsl CTPOCHMSI OpPraHU3MOB.  XUMHUYECKas OpraHu3alus
kieTku. OpraHudeckue 1 HEOPraHWYeCKHe BEIECTBA KIETKU U
JKUBBIX OPraHU3MOB. bBelku, yrieBoasl, TMNN/IbI, HYKJIEHHOBbBIE




KUCIIOTHI M MX pojib B KieTke. CTpoeHue M (YHKIUH KIECTKH.
[IpokapuoTHueckue M SYKapHOTHUECKUE KIETKU. BHpychl kak
HeKJIeTOYHas QopMa >KM3HM H WX 3HadyeHwe. boprba ¢
BupycHbiMu 3a0oneBanusmMu (CIIMI u gap.) Llurtommasma wu
KJIeToYHass MeMOpaHa. OpraHou bl KJIETKH.

Tema 1.1.2. OOmeH
BelecTs. TUIlbl 0OMeHa
BEILECTB

OOMeH BelecTB U MPEBPAICHHE YHEPTUHU B KIIETKE.

IIpakTuyeckoe 3anaTHe Nel. HaOmionenue, cpaBHEHHE
KIJIETOK paCTeHI/Iﬁ U ) KUBOTHBIX, UX OIIMCAaHHC.

JdemMoHcTpanuu.

Crtpoenue u ctpykrypa 6enka. Ctpoenne monekyn JJHK u PHK.
Pemmukanus  JIHK. Cxembl dHepreTudeckoro oOMeHa U
ouocuHTe3a Oenka. CTpoeHHE KIETOK IMPOKAPHUOT M IYKAPHOT,
CTpPOGHHE W MHOrooOpasue KJIETOK pacTeHUl U >KUBOTHBIX.
Ctpoenune Bupyca. Dotorpaduu CXeM CTPOEHUS XPOMOCOM.
Cxema ctpoeHus reHa. MuTos.

CamocrosiTesibHast padora.

Buo-, Makpo-, MUKpO3JIEMEHTbI U MX POJIb B JKU3HU PACTCHHUS.
[IpakTudyeckue Jnoka3arenbcTBa OOpa30BaHUS OPraHUYECKUX
BEIIECTB B pacTeHMH mnyTeM ¢orocunre3a. CozgaHue W
HoJ/iep)KaHue KyJIbTyp OakTepuid, OJHOKIETOUHBIX BOAOPOCIEH,
IIPOCTEUIINX. HaGmromenuss  3a  ux CTPOCHHEM U
KHU3HENEATEIIbHOCTBIO  pacTeHUM M KuUBOTHBIX. Cranum
HHEPreTUYECKOr0 OOMEHa B PA3IMYHBIX YaCTAX MUTOXOHIPUH.
Crtpoenune u QpyHKIMU puOOCOM U UX POJIb B OMOCHHTE3€e OelKa.
SIpo Kak LEHTP YNpaBICHUS KHU3HEACATEIbHOCTHIO KIIETKH,
COXpaHEHMsT M TIepellaud HaCIEJCTBEHHBIX IPU3HAKOB B
nokoseHusx. Kierounas Teopus CTpOEHHs OPraHU3MOB.

Pazgea II. Opranusm.
PasMHoOkeHue M
UHIUBUIYAJIbHOE
pa3BUTHE OPraHNU3MOB

Tema 2.1. Opranusm -
eIMHOe 11eJ10e.




Tema 2.1.1. TlomoBoe u
Oecrionoe pa3MHOKCHHE

Pazmuoxenune Opranu3MoB. Pa3MHOXkeHHE - BakHeilIee
CBOMCTBO JKMBBIX opranu3moB. [lomoBoe wu  Oecmonoe
pasmHoxkenne. OpraHusm - eawHoe 1enoe. MHoroodpasue
opraam3moB.O0pa3oBaHue MOJIOBBIX KJIETOK u
omofoTBopeHue. MHuauBHayalbHOE pa3BUTHE OpraHU3Ma, dTall
oHTOreHe3a. (OCHOBHBIC OTambl 3MOPHUOHATIBLHOTO PAa3BUTHSL.
CXOoIICTBO  3apoAbIlIe  MPEACTABUTENECH  pa3HbIX  TPYII
IIO3BOHOYHBIX KaK CBUACTCIBCTBO ux 9BOJIOLIMOHHOI'O

poJcTBa. [locneacTBust BAMSHUS — QJIKOTOJsl, HUKOTHHA,
HApKOTUYECKUX BEIIECTB, 3arpsA3HEHUsI Cpelbl Ha pPa3BUTHE
yenoBeka.  [lpuuuHbBl HapylleHUH B pPa3BUTHH OPraHHU3MOB.

WHuBuayanbHOE pa3BUTHE YEIIOBEKA.

I[IpakTuyeckoe 3ansiTue Ne2. BrisiBIeHHE W OINKCaHUE
MPU3HAKOB  CXOJCTBAa 3apOJbIIIEH ueJoBeKa U APYrux
N03BOHOYHBIX. /[0Ka3aTenbCcTBO MX HBOJIIOIIMOHHOTO POJICTBA

JdemoncTpanuu

Mmuoroob6pa3zue opranm3smMoB. OOMEH BEIIECTB W TPEBpaICHUE
sHeprun B Kkierke. dorocunre3. JleneHue KieTku Muros.
becronoe pasmuHoxeHune opraHu3moB. OOpa3oBaHHE IOJIOBBIX
KJIETOK. Melios. OnutogoTBOpeHNE y pacTeHuN.
NunuBunyansHOe pa3BUTHE Opranu3Mma. Tumnsl
n0CTAMOPHOHAIBHOTO PAa3BUTHUSI )KUBOTHBIX.

CamocrosiTesibHas padoTa.

buonornueckoe 3HaueHMe MHUTO3a U MeWosa. becrnonoe
pa3MHOXXEHHE, €ro  MHOroo0Opasue ©  MPAKTUYECKOE
UCIIOJIb30BaHUE. buonoruueckoe 3HaueHuWe UepernOBaHUS
IIOKOJICHUH. BiinsHME OKpY»KalOIIeW Cpelbl U €€ 3arpsA3HEHUs Ha
pa3BUTHE OpraHu3MoB. BiusHue KypeHHs, yHnoTpeOieHus
QIKOTOJNII Y HApPKOTHKOB POJIUTEISIMH HAa SMOpHOHAIBHOE
pasButue pebGenka. HacnencrBeHHas wmHboOpMamnus U mepenaya
€€ U3 MOKOJICHUS B IOKOJICHUE.

Pazpean III. OcHoBEI
TeHEeTHKH U CeJIeKINN

Tema .3.1. OcHOBEI
TeHEeTHKH

Tema 3.1.1. I'eneruxka

I'emernka — HayKa O 3aKOHOMCPHOCTAX HAaCJICACTBCHHOCTHU U
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3aKOHBI TCHETHUKU.
3meHunBOCTD
OpraHu3MOB.

W3MEHUYHUBOCTH OpPraHu3MoB. [.MeHaenbr — OCHOBOMOJIOKHHK
reHeTuku. ['eHeTnvyeckass TEPMUHOJIOTUSL M CUMBOJIMKA. 3aKOHBI
TE€HETUKH, ycTaHoBieHHble [. Mennenem. MoHoruOpumaHoe u
TUTHOPHUIHOE CKpELIMBaHUE XpomocoMHast TEeOpHst
HacJeOCTBEHHOCTH. B3amMopmelicTBue TIeHOB. | eHeTHKa IIoa.
ClemieHHOE C IOJIOM HAclCAOBaHUE. 3HAUCHUE T'CHETHKH IS
CeJIEKIIMU U MeauIInHEI. HacliencTBeHHBIE O0JIE3HHU YeJIoBEKa, UX
OPUYMHBL U TPOHIAKTHKA. N3menunBocTs. Buubl
W3MEHYHNBOCTH 3aKOHOMEPHOCTH N3MEHYUBOCTH.
Hacnencreennas WIM  TEHOTUIHYECKas M3MEHYUBOCTb.
MoandukanmoHHass K3MEHYUBOCTb.

IIpakTnyeckoe 3aHsaTHe Ne¢ 3. BpIABICHHE MYTarcHOB B
OKpYXKAaloIllel Cpele M KOCBEHHAas OLEHKAa BO3MOXHOIO HX
BJIMAHUA HA OPTraHU3M.

IIpakTuyeckoe 3ansaTHe Ne 4 CocTaBlIeHHE MPOCTEHIITNX CXEM
MOHOTHOPUIHOTO U AUTHOPHIHOTO CKPEIMBAHHUS.

IIpakTyeckoe 3ansitue Ne 5. Pemenue reHeTMueckux
3amad. AHann3 GEHOTUTTNYECKONW N3MEHYMBOCTH

Tema 3.2. Cesrekuus

Tema 3.2.1. OcHoBBI
CEJICKLIUU PACTEHUH,
KUBOTHBIX U
MHUKPOOPTaHNU3MOB

I'eneTuka — TeopeTnyeckasl OCHOBa cejiekiuu. O10MallHUBaHUE
KUBOTHBIX U BBIpaH_II/IBaHI/Ie KyHbTypHBIX paCTeHI/Iﬁ — HA4YaJIbHBIC
aranbl  cenekiuu. Ydyenue H.M. BaBuioBa o0 1meHTpax
MHOTooOpa3usi M TPOMUCXOXKAEHHUS KYJIbTYPHBIX PpAcTEHUH.
OCHOBHBIE METOJIbI CEJICKITUU: THOPUIN3ALNS U UCKYCCTBEHHBIN
ot00op. OCHOBHBIE JOCTHUKCHHS COBPEMEHHOW  CEJICKIUU
KYJbTYPHBIX pacTeHui, JOMAIIHHAX JKHBOTHBIX n
MI/IKpOOpI‘aHI/BMOB. BI/IOTGXHOHOFH}I, cec JOCTHUIKXCHUA nu
MEePCIEKTUBBI PA3BHUTHS.

JemoHcTpanmu:

Monorubpuaaoe u auruOpugHoe ckperuBaHus. [lepekpect
xpomocom. CrensieHHoe HacienoBanue. Myramuu. LleHTpsI
MHOTO00pa3usi W TMPOUCXOKACHUS KYJIBTYPHBIX PAcTeHUU U
JTIOMAITHUX XUBOTHBIX. ['mOpumm3amus. ckyccTBEHHBIN OTOOD.
Hacnencreennnle 0o0Jie3HM YeloOBeKa. BiusHMe alKoroinsma,
HAapKOMaHWM, KypEHUSI HAa HACJICICTBEHHOCTb.
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CamocrosiTesibHast padora.

Jpamatndeckue CTpaHUIBI B HMCTOPUM DPA3BUTHUS TI'E€HETUKHU.
VYcenexu COBPEMEHHOI T'€HETHUKU B MEIUIIMHE U
31paBooxpaHeHuH. LleHTppl MHOro0Opasusi M MPOMCXOMKIACHUSI
KYJbTYPHBIX pacTeHui. Lentpol MHOT000pa3us u
IMPOUCXOKACHU JOMalIHuX KNUBOTHBIX. I/ICTOpI/IH
MPOUCXOXKICHUS OT/IEIbHBIX COPTOB KYJIBTYPHBIX PaCTeHUN

Pazaen IV.
IIpoucxoxnenue u
pa3BUTHE KU3HU HA
3emuie. DBOJIIOIMOHHOE
YYeHue

Tema 4.1. DB0oJIOIIUOHHOE
yuenue Y. lapBuna

Tema 4.1.1.
DBOIIOLIMOHHOE yueHue Y.
JapBuHa.

Hcropus pasBUTHS 3BOIIOLMOHHBIX UEH. [ Unoressl
IIPOUCXOXKACHUS KU3HU. 3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEN
BO3HUKHOBEHUS, Pa3BUTHS U

CYILECTBOBAHMS JKU3HU Ha 3eMJI€. Y CJI0KHEHUE JKUBBIX
OpPraHU3MOB B IIPOLIECCE IBOJIIOLINU.

MHuoroob6pa3ue >XHBOro MHpa Ha 3eMje U COBpPEMEHHas €ro
opranuzaius. 3Hauenue pabor K. Jlumnes, X.b. Jlamapka B
Pa3BUTUM HBOJIOLMOHHBIX HAEH B OHMOJIOrMU.DBOIIOIHMOHHOE
yuenne Y.  JlapBuna.  EcrtectBenuwlii = otOop.  Pomb
9BOJIIOLIMOHHOTO y4eHHs B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHBI MUpa

Tema 4.2. /IBuKyue
CHJIBI DBOJIIOINH

Tema 4.2.1. Bun.
Kpurepun Buna.
[Tomymnsiumst

Konnenuuss Buga, €ro KpUTEPHH. EcrecTBenHbIit  0TOOP.
[TommynAuus — cTpyKTypHas €IMHULIA BUAA U DBOJIOLIUH.

IIpakTuyeckoe 3ansaTe Ne 6. Ommcanue ocobeil OIHOTO
BUJIA 10 MOP(HOIOTHYECKOMY KPUTEPHIO.

IIpakTuyeckoe 3aHsITHE Ne 7, [Ipucnocobnenue
OpPraHW3MOB K Pa3HBIM cpefaMm oOuTaHUs (BOAHOW, HA3EeMHOM-
BO3JIYIITHOM, TTOYBEHHOM ).
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Tema 4.3. OcHOBHEIE

HaTNpaBJIeHUs
IBOJIIOIHOHHOTO

nporpecca.

Tema 4.3.1. JIBmwxkymue CunHTeTHYECKass ~ TEOpUS  DBOJIIOIUHU. MukposBoTIOIHS,
CHJIBI 3BOJIFOIIUHN MaKpO3BOJIOI . COBpeMeHHBIe MNpeaACTaBJICHUA 0

BunoodpazoBannu (C.C. UYersepukos, WN.M. IlImansraysen).
MaxkposBomtonus. JlokazarenscTBa 3Bomtonuu.  CoxpaHeHHe
OMOJIOTMYECKOTO MHOT000pa3usi KaK OCHOBBI YCTOMYHMBOCTH
Oonochepsl W TPOTPECCHUBHOTO €€ Pa3BUTHSL. [Mpuaunb
BBIMHpaHUs BUJIOB

Tema 4.3.2. OcHOBHEIE

Coxpanenue OMOJIOTHUECKOT0 MHOT000pa3usl Kak OCHOBA

HaIpaBJICHUS YCTOMUYMBOCTH OHMochepsl U

3BOJIIOLIUOHHOTO MPOTPECCUBHOTO €€ pa3BUTHs. [[pUUnHbBI BBIMUpPAHUS BUOB.

rporpecca. OCHOBHBIE HaIIPABJICHUS
HBOJIIOLIMOHHOTO  IIporpecca. buonormdyeckuid mporpecc H
OMOJIOTHYECKUH perpecc.
CamocrosiTesibHas padora.
IIpennoceiku  BO3HUKHOBEHHS  SBOJIIOLMOHHOM  TEOpUH
Y./lapsuna. CoBpeMeHHbIE NTPEACTABICHUS O MEXaHU3Max H
3aKOHOMEPHOCTAX dBoatonud. DopmMupoBaHHE yCTOWYUBBIX
NONYJSAUUA MHUKPOOPraHM3MOB M BpEOUTENEN KYJIbTYPHBIX
pacTeHul K BO3JCHUCTBUIO SIJOXMMHUKATOB KAK JOKa3aTEIbCTBO
UX AaJanTUBHBIX BO3MOXKHOCTEH. AganTWBHas  paguanus
OpraHM3MOB (Ha KOHKPETHBIX IIpUMeEpax) Kak pe3yJabTaT
JIEICTBHS €CTECTBEHHOT0 0TOOpA.

Paspen V.

Tema 5.1

IIpoucxoxnenue

YeJI0BeKa

Tewma 5.1.1ArTpOnorene3

AHTpomnorenes. IBoonus npuMaToB. COBPEMEHHbBIE TUITOTE3bI
0 MPOUCXOXKIECHUU

yenoBeka. Jloka3arenbCcTBa poACTBa YEIOBEKa C
MJICKOIIUTAOIITUMU ) KUBOTHBIMMU. JTarmsl

SBOJIIOIMH YeJIOBEKA. BhIsIBJICHNE 3TanoB SBOTIOINH YEIOBEKa
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Tema 5.1.2.
Yenoseueckue pachl

YMeHue 10Ka3bIBaTh PABEHCTBO YEJIOBEUECKHUX pac Ha
OCHOBAHUU UX POJCTBA U €IMHCTBA MPOUCXOKICHUSI.
Pa3BuTHe TONIEpaHTHOCTH, KPUTHKA pacu3Ma BO BCEX €T0
MPOSIBICHUSIX

IIpakTuyeckoe 3aHsitue Ne 8. AHamW3 W OIEHKA Pa3IMYHBIX
TUTIOTE3 MPOUCX0XKJICHHSI YETIOBEKA.

Hemoncrpanmu Kputepuun Buga. CTpykTypa MOMYJSIIUH.
AJnanTuBHBIE OCOOCHHOCTH OPTraHHU3MOB, WX OTHOCHTEIHHBIN
XapakTep. OBOJIOLMOHHOE JIPEBO  PAaCTUTEIBHOTO  MHUpa.
OBOJIIOIIMOHHOE  JIPEBO  KMBOTHOro wmupa. llpencraBurenu
PEOKMX M MCYE3AIOIIMX BHJIOB PpAaCTEHHUH M  KUBOTHBIX.
IIpoucxoxneHnue yenoBeka. YemoBeueckre pachl.

CamocrosiTesibHas padoTa.

CoBpeMeHHbIE  MPEACTABIECHUS O  3apOXKICHUHM  KU3HU.
Pa3znnuHble runoressl MPOUCXOKACHUA KU3HHU. HpI/IHLII/IHI:I n
3aKOHOMEPHOCTH PAa3BUTHS KU3HU Ha 3emie. PanHue sTambl
Pa3sBUTUA KU3HU Ha 3emite. HpI/I‘-II/IHBI U BO3MOXKHass HCTOpPUSA
BBIXO/Ia Ha CYyIy pacTEeHUN U >KUBOTHBIX. BiusHHe NBHXKEHUS
MaTepukoB M COBpEMEHHBIM JTal pa3BUTUS YEIOBEUYECTBA.
UenoBeyeckue pachl.

Pa3zgea VI. OcHOBBI
IKOJIOTHH

Tema 6.1. dxoj0orus u
IKOJOTHYECKHEe CHCTEeMbI

Tema 6.1.1. DOxoiorus.
OKonornyeckue (HaKTophl.
BzanmoorHonIeHNs B
9KOCHUCTEME.

OKoNorus — Hayka O B3aUMOOTHOILEHMSIX OPraHU3MOB MEXIy
co00il M OKpyXarIieid cpefaon. DKomoruueckue (akTopbl, UX
3HA4YE€HUE B KU3HU OpPraHU3MoOB. VICKyCCTBEHHBIE COOOILECTBA.
ATpO3KOCHCTEMBI 51 ypboskocuctembl.  M3ydenue
9KOJIOTUYECKUX (PAKTOPOB M MX BIUSHHS Ha OPraHU3MBbl. 3HAHUE
OTJMYUTENbHBIX TPU3HAKOB HMCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCHUCTEMBI u yPOOIKOCUCTEMBI. MexBUIOBbIE
B3aMMOOTHOUIEHMSI B 3KOCUCTEME.

IIpakTnyeckoe 3ansitue Ne 9. OmnucaHue M TMPAKTUUECKOE
CO3JJaHWe  HMCKYCCTBEHHOH  9KOCHCTEMBI  (NMPECHOBOIHBIN
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aKBapUyM).

IIpakTnyeckoe 3ansitne Ne 10. OmucaHue aHTPONIOTEHHBIX
U3MEHEHUI B €CTECTBEHHBIX IPUPOIHBIX JIaHAIIA(PTAX CBOCH
MECTHOCTH.

IIpakTuyeckoe 3ansaTHe Ne 11. CpaBHUTENBHOE OIMCAHUE
OJTHOW U3 EeCTECTBEHHBIX MPHPOJIHBIX CHUCTEM (COCHOBBIH,
CMEITIaHHBIN Jieca)

jeca)

IIpakTnyeckoe 3ansitie Ne 12. PemeHue 3KOJOTHYECKUX
3aja4

Tema 6.2.. Buocgepa -
rJ100aJLHAas DKOCUCTEMA

Tema 6.2.1. Buocdepa.

VYuenne B.U. Bepnaackoro.

buomacca. buocdepa u

buochepa - rnobambHas 9kocuctema. Yuenue B.W.
Bepnanckoro o 6uocdepe Poab KUBBIX OpraHu3MoB B Onocdepe.
KpyroBopoT BakHEHIINX OMOTEHHBIX JIEMEHTOB (Ha NpHUMEpe

YEJIOBEK. yriaepojna, aszora u Ap.) B Ouocdepe. Bo3zneiicteue
MIPOU3BOJICTBEHHON JESATEILHOCTH B 00JacTu cBoel Oymymieit
npodeccud  Ha  OKPYXKAIOIIYIO cpeny. ['moGanbHbBIC
HKOJIOTMYECKHE TPOOJIEMBI U TTYTH UX PEIICHHUS
JdemMoHcTpanuu:

Okonorndyeckue (aKTOppl M WX BIWSHUE HA OpPTaHU3MBI.
Me:XBUIOBEIC OTHOIICHUS: KOHKYPCHIIUSA, cuMOuO03,

XUIIHUYECTBO,  Mapa3uTu3M.  SIpyCHOCTb  PAaCTUTENHHOIO
cooOmecTBa. [lumeBble memu W ceTHw B OHOILICHO3E.
Okonornueckue mnupamuabl. Cxema skocucTeMbl. KpyroBopot
BEIIECTB W TMpEBpallleHUEe JHEPTHH B dKOcuUcTeme. buocdepa.
KpyroBopor yrieponma (azota u np.) B Oumocdepe. Cxema
arposkocucteMbl. Oco00 oxpaHsieMble TPUPOJIHBIE TEPPUTOPUU
Poccun.

CamocrosiTesibHast padoTa.

Bo3gelictBue yenoBeka Ha MPUPOAY Ha Pa3UYHBIX ATalax
pa3BUTHS 4YelloBeYeCKOro oobmiecTBa. [IpUUMHBI W TpaHUIIBI
YCTOMUMBOCTU OHOC(]Ephl K BO3ACHCTBUIO ACATEIHHOCTH JTFOCH.
buoneHo3pl  (3KOCHCTEMBI)  pa3HOTO  YpPOBHI M HX
COTIOTYMHEHHOCTh B JIOOAIBHOM SKOcHCTeMe — Oumocdepe.
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Paznmuynble  5KOJIOTMYECKME MNHUpaMHUABl M COOTHOLICHUS
OpraHuM3MOB Ha KaxIoM ux cryneHu. Ilyru mnosslmeHus
Ouosornyeckoin IIPOSYKTUBHOCTH B HCKYCCTBEHHBIX
skocucTemax. OmacHOCTh TTI00ATBHBIX HApYIIEHUH B Ouocdepe.
O30HOBBIE  «IBIPBI», KHUCIOTHBIE JIOXKIW, CMOTH M HX
IPEIOTBpaLICHUE. DKOJIOTMYECKUE KPU3HUCHI M 3KOJOTHYECKUE
katacTpo(sl. [IpenoTBpaiieHre nx BO3HUKHOBEHUSI.

Pazgea VII. buonuka 1
Tema 7.1. buonnka 1
Tema 7.1.1. buonuka, Buonnka kak 0JHO U3 HanpaBJiIeHUN OMOJOTHM U KUOEPHETHUKH, 1
OJTHO W3 HaIpaBIICHUN paccMmarpuBampliee  0coOeHHOCTH  MOp(odHu3nOoIOrHIecKOM

OMOJIOTUHM U KUOEPHETUKHU | OpraHM3aIlMH JKUBBIX OPraHU3MOB U WX HCIOIH30BAHUE IS
CO3JIaHUsI COBEPIICHHBIX TEXHUUYECKHX CHUCTEM M YCTPOWUCTB IO
AQHAJIOTUU C JKUBBIMU cUcTeMaMu. [IpuHIUOBI U NpUMEpHI
HCHOJIL30BAHUS B  XO3IUCTBEHHOH JIEITENBbHOCTH  JIIOJEH
MOp(HODYHKIIMOHATBLHBIX ~YepT OpraHU3allid PACTCHHH U
JKMBOTHBIX.

JdemoHcTpanuu

Mopgenun  ckimagyaToil  CTPYKTYp, HCMOJIb3yeEMOM B
cTpoutenbeTBe. TpyOuaThie CTPYKTYpPHI B JKMBOM NPHPOJE U B
TEXHHKE. AdpoarHaMHUYECKHE u TUAPOINHAMUYECKHE
YCTPOMCTBA B JKMBOW IPUPOJIEC U B TEXHUKE.

CamocrosiTeJibHas padoTa. 1
Posib  TpaBUTENBCTBEHHBIX M OOIIECTBEHHBIX SKOJIOTUYECKHX
OpraHu3alfii B COBpEMEHHBIX Pa3BHTHIX CTpaHax. ParmonanbpHOe
UCTOJIb30BaHUE U OXpaHa (KOHKPETHBIX) HEBO30OHOBUMBIX
NPUPOHBIX PECypCcoOB. PaloHambsHOE MCIIOIB30BaHUE U OXpaHa
(KOHKPETHBIX) BO30OHOBHMBIX IMPHPOJIHBIX PECYPCOB.

JAudpepennupoBaHHbIi 3a4eT 1

BCEI'O: 36

s xapakmepucmuku yposHs 0C80eHUsl Y4eOH020 MAMePUaia UCNOIb3VIOMCsL Cledyiouue 0003HAYEHUL:
1. - osnaxkomumenvhwiil (y3HaBaHUE paHEE U3YYCHHBIX 00BEKTOB, CBOWCTB);
2. - penpodykmuéHbli (BBIIOTHEHHUE ACATEIBHOCTU IO 00pa3ily, MHCTPYKIIMU WIJIM IO PYKOBOJICTBOM)
3. - npodykmuenwiil (TUTAHUPOBAHKE U CAMOCTOSTEIILHOE BBIITOJHEHHE ACATEIBHOCTH, PEIICHHE TPOOJEMHBIX 3a7a4)
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3. YCJIOBYS PEAJIM3ALIUU ITPOTPAMMBI JUCHUTIJIMHBI
3.1. TpeGoBaHusi K MUHUMAJLHOMY MATEPUAIBLHO-TEXHHYECKOMY 00ecredeHHIo

Peanmuzarust mporpaMMbl  TUCHUIUIMHBI  TpeOyeT Haauuums ydeOHOro KaOuHeTa
«buonorus» KOTOPbIi JOKEH YAOBIETBOPATH TpeOoBaHUsAM CaHUTAPHO-IIUAEMHUOIOTHUECKUX
npaBui 1 HopMmatuBoB (CaulluH 2.4.2 Nel178-02)

B cocraB y4eOHO-METOAMYECKOTO M  MaTePUATBHO-TEXHUYECKOTO OOeCTeueHUs
POTPaMMBbI YI€OHOH TUCIUILTIHBI «BHOTIOTHS BXOMIST:

— MHOTO(YHKIMOHAJIBHBIN KOMIUIEKC IPENoIaBaTels;

— HaBIIHBIE TOCOOMs (KOMIUIEKTHI Y4EOHBIX TaOJuWIl, IIJJAKaTOB, TOPTPETOB
BBIJIAIOIINXCS YUCHBIX, JHHAMUYECKUE MOCOOHS], MIUTFOCTPHPYIONINE OHOIOTHYECKHE
MIPOIIECCHI, MOJIENN, MYJISKH U MUKPOIIPENapaThl OMOJIOTHYECKUX 0OBEKTOB U JP.);

— uH)OPMAITMOHHO-KOMMYHHKATHBHEIC CPEJICTBA;

— DKpPaHHO-3BYKOBBIE TTOCOOHS;

— KOMIUIEKT TEXHHUYECKOW JIOKyMEHTAllud, B TOM 4HCIE Maclopra Ha CpelcTBa
00y4eHHsI, THCTPYKIIMH 10 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€301MacHOCTH;

— OubnmoreuHsbIdt GOHN

B mpomecce ocBoeHus mporpamMMbl Y4eOHOM IUCIMILIMHBI «BHOJOTHS» CTYAEHTHI
JIOJDKHBI UMETh BO3MOJKHOCTB JIOCTYIa K DJICKTPOHHBIM YYE€OHBIM MaTepuaiaM 10 OHOJIOTHH,
UMEIOIIMMCS] B CBOOOJHOM J0CTyNe B ceTd MHTepHeT (3JIEKTPOHHBIM KHHTaM, MPaKTUKyMam,
TecTaM).

Jlisi BBIMOTHEHHS] MPAKTHYECKUX 3a/JIaHUN CTYJICHTaM HEOOXOIMMO HMMETh MPOCTOU H
[[BETHBIC KapaHIaIlIH, INHEHKY, JTACTHK, KaJTIbKYJISATOP.

3.2. UudopmannonHoe obecriedyeHue 00yuYeHust
OcHOBHbBIE HCTOYHUKH
1. Koncrantunos B.M., Pezanos A.T'., ®aneesa E.O. «Buonorus» mis npodeccuii u
CIEIMATFHOCTEH TEXHUYECKOTO M €CTECTBEHHO-HAY4HOro mnpodwieid.- M.: Akanemus,2017.

JlonoIHUTeIbHbIE HCTOYHUKH
1. Cyxopyxkosa JI.H., Kyumenko B.C, UBanosa I".B. buonorus. 10-11 knaccer. B 2-x
yacTsx - M.: [Ipocsemenue, 2016.-175.

3.3 Cneundukanus y1e0HO-MeTOAUIECKOT0 KOMILJIEKCA

Ne HaumenoBanue KoanuectBo Tun Hocurest
1 Pabouast mporpamMmma 1 DIIeKTPOHHBII
2 CraHjapT 1o crenuanbHOCTH 1 ONEKTPOHHBIN
3 | 3akoH 06 0O6pa3zoBaHUU 1 DJIeKTPOHHBIN
4 KoMIIIeKkT o1ieHOYHBIX CPEICTB 1 DIIeKTPOHHBII
S) Pa3pnaTouHblil MaTepuall, IpUMEPHbIE 70 ONEeKTPOHHBIN

BApUAHTHI 3aJIaHUI )15 3a4€Ta bymaxubrit
6 KoMIiekT npe3eHTanuii K JeKIusam 1 DNEKTPOHHBIN
7 Meroauueckue  pEeKOMEHJAIMH K 1 DNIeKTPOHHBIN
MPAKTUYECKUM 3aHITHIM
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHBI

KonTponb u© oLeHka pe3yabTaTOB  OCBOCHHUS

JUCHUILINHBI

OCYIICCTBIIACTCA

npenojaBaTeyeM B Mpolecce MPOBENEHHUS MPAKTUYECKUX 3aHATHH M Ja00OpaTOpHBIX padoT,

TECTUPOBaHUS, a
HUCCJIETOBAHUM.

TaKXeE BBITIOJTHEHU A 06y‘laIOI_HI/IMI/ICH

HHIUBHUYAJIbHBIX

3aJIaHuM,

Pe3ynbrarel 00y4ueHus (OCBOCHHBIE YMEHUSI, YCBOSHHBIC 3HAHNS)

DOpMBI U METOABI
KOHTPOJIS ¥ OIICHKH
pE3YNbTAaTOB O0YUCHHUS

3HAHUA:

OCHOBHBIE TTOJIOKECHHsI OMOJOTUYECKUX TEOPHA M 3aKOHOMEPHOCTEH: KJICTOYHOM
TEOPHH, 3BOJIIOLIMOHHOTO yueHus, yuenus B.M.BepHaackoro o 6uocgepe, 3aKOHBI
I".Mennensi, 3akOHOMEPHOCTE N3MEHYMBOCTH Y HACJIEICTBEHHOCTH.

TECTHPOBaHUE,
NPaKTUYCCKHE
3aHSATHUS

CTpoeHHE U (PYHKIIMOHMPOBAHHE OWOJIOTHYECKUX OOBEKTOB: KIETKH, T'€HOB U
XPOMOCOM, CTPYKTYPBI BUJIA 1 SKOCHUCTEM.

TECTHPOBaHUE,
orpoc

CYIITHOCTh OMOJIOTUYECKUX MPOIIECCOB: PA3MHOKEHUS, OIIJIOJOTBOPSHHMSI, TEHCTBUS
HMCKYCCTBEHHOTO M €CTECTBEHHOT0 0TOOpa, (HOPMHUPOBAHKE MPUCIIOCOOIEHHOCTH,
MPOMCXOXKICHUE BUOB, KPYTOBOPOT BEIIECTB U MPEBpAIlCEHUE YHEPTUH B KIIETKE,
OpraHu3Me, B 9KOCHCTEMaxX u Ouocdepe.

TECTUPOBAHUE,
PaKTUYEeCKHe
3aHATHUSA

BKJIaJd BBbIJAOIIUXCA (B TOM YHUCIIC OTG‘IGCTBQHHBIX) YYCHBIX B Pa3BUTUC
OMOJIOTMYECKON HAYKH.

WHIUBUAYAIbHAS
pabora
00yJarmuxcs

OHOJIOTHYECKYIO TEPMHUHOJIOTHIO U CUMBOJIUKY

TECTHPOBAHUE

YMmenunsd:

OOBSICHATH POJb OMOJOTHH B (POPMHPOBAHUU HAYYHOTO MHPOBO33PEHUS; BKJIAJ
OMOJIOTHYECKUX Teopui B (OPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPA; €JUHCTBO KHUBOW W HEXKHUBOW NPUPOIBI, POJCTBO KHUBBIX
OpraHM3MOB; OTpPULATEIILHOE BIUSHUE aJKOTOJIA, HUKOTHHA, HAPKOTHUYECKUX
BEIIIECTB HAa YMOPHOHAIBHOE M TTOCTIMOPHOHATILHOE Pa3BUTHE UEIOBEKA; BIUSHHE
9KOJIOTMYECKUX (DaKTOPOB Ha JKUBBbIE OpPraHU3MBbl, BIUSHUE MYTareHOB Ha
pacTeHwsl, )KUBOTHBIX U YEJIOBEKA; B3aUMOCBSI3U M B3aUMO/ICHCTBHE OPTaHU3MOB U
OKpYXarollel cpenbl; MpUYUHBI U (AKTOPHI 3BOJIOLUU, MU3MEHSIEMOCTh BH[IOB;
HapyIICHUs B Pa3BUTHH OPraHU3MOB, MYTallUU U UX 3HaUY€HHUE B BO3HWKHOBEHUU
HACJIC/ICTBEHHBIX 3a00JICBaHUN; yCTOMYMBOCTb, Pa3BUTHE U CMEHBI SKOCHCTEM;
HEO0OXOMMOCTh COXPaHEHHUS MHOTO0Opa3us BUIOB

TECTUPOBAHUE,
PaKTUYEeCKHe
3aHATHUSA

pelaTh 3JeMEeHTapHbIe OMOJIOTUYECKHE 33]]au; COCTABIISAThH JIEMEHTAPHBIC CXEMBI
CKpCIIMBAaHUA U CXCEMbI IICPCHOCA BCIICCTB U IMECPCAAYN SHCPIrUh B DKOCUCTECMAxX
(memu TMTaHUSA); OMHUCHIBATH OCOOCHHOCTH BHJOB TI0 MOP(OIOTHIECKOMY
KPUTEPUIO;

IPaKTHYECKHE
3aHATUA
CaMOCTOSITeIIbHAS
pabota

BBISBIIATh IIPUCIIOCOOJICHHUSI OPraHU3MOB K cpefe OOUTaHMsA, HMCTOYHHKU U
HaJIMYME MYTareHOB B OKpYy)Kawlled cpeae (KOCBEHHO), AaHTPOIOICHHbIE
U3MEHEHHS B DKOCUCTEMAX CBOEH MECTHOCTH;

IMPAKTUYCCKUEC
3aHATUA

CpPaBHHBATh OMOJIOTHYECKHUE OOBEKTHI: XHMHUECKUN COCTAB TEJ KUBOU M HEKUBOM
MIPUPOJBI, 3apOJBILIEH YEIOBEKA U JPYIMX KUBOTHBIX, IPUPOJIHBIE SKOCUCTEMBI U
arpo3KOCHUCTEMBI CBOEH MECTHOCTH; IPOLIECCH (ECTECTBEHHBIN U MCKYCCTBEHHBIN
0oTOOp, TIOJIOBOE M OECTOI0Oe Pa3MHOXKEHWE) U JeNaTh BBHIBOABI M 000OIIEHUS Ha
OCHOBE CPaBHEHMsI U aHAJIN34;

MPAKTUIECKHE
3aHATHS,
CaMOCTOATCIIbHAsA
pabora

aHAJM3UPOBATh M OIEHWBATh PA3JIMYHBIC THIOTE3bI O CYIIHOCTH, MPOUCXOKICHUU
KHU3HHU H YCIOBCKA, FJIO62UII:HI:I€ 9KOJIOTHUYECCKUC HpO6JIeMbI n Hx pemeHmI,
MTOCJICJICTBHSI COOCTBEHHOM JIEATEILHOCTH B OKPYKAIOIIEH CpeJie;

IMPAKTUYCCKUEC
3aHATUA

18




HN3y4aTb USMCHCHUSA B OKOCHUCTEMAX Ha OMOJIOTMYECKUX MOOCIAX, IMPAKTUYCCKUE
3aHATHUA

HAXOJUTh HHPOpPMAIMIO O OHMOJIOTUYECKUX OOBEKTaX B PA3IUYHBIX MCTOYHUKAX | CAMOCTOSATEIbHAs
(yueOHUKAX, CIpaBOYHUKAX, HAYYHO-TIOMYJSPHBIX M3AAHUSX, KOMIIBIOTEPHBIX | paboTa
0azax, pecypcax cetu IHTEpHET) ¥ KPUTUYECKU €€ OIICHUBATh;
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JIUCT UBMEHEHUI U JONNOJTHEHUM,
BHECEHHBIX B PABOUYYIO [IPOTPAMMY

Ne m3meHeHus, 1aTa BHECCHUS N3MEHEHUST;, No CTpaHUIIbl C M3MEHEHHUEM;

BbLJIO CTAJIO

OcHoBaHMe:

Tloamuce nrira BHECIIETO N3MEHEHHUS
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