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HNOACHUTEJILHASA 3AIIMCKA

[lporpamma  06mIeo0pa3oBaTenbHOd  YHEOHOH  IMCHMIHHBL  «bHOJOrHA».
NpE/HA3HAYEHA JUTA M3y4eHWs OWONIOTME B TIPODECCHOHANBHBIX  0GPa3oBATCIBHBIX
OPrapM3auysiX, PpEaTu3ylommx 00pa3oBaTeNBHYID —MPOTpaMMy — CpeaHero  obumiero
o0pa3oBanuA B TPEJAENaX OCBOSHWS OCHOBHOM mpodecCHOHANBHOME 00pasoBaTeNbHOH
nporpammer CIIO  (OTIOIT CITO) ma Gase ocrosrOro obmero obpasoBapust NpH
NOATOTOBKE KBaIM(HUMAPOBAHHEIX PabounX. _
 A83.2 wnazaemea ¢ credyiouieil padaKyul... , ¢ yIeToM [IpumepHON OCHOBHOH
00pazoBaTeNbHOR IpOrpaMMbl cpenHero obmero obpaszopanus, OZOOPSHHOH PEIICHHEM
denepanpHOro  yueOHO-METONMUECKOTO  OOBeauHeHHs 1o ofweMy 0Opa3oBaHHMIO
(rporokon ot 28 mrous 2016r. Ne2/16-3)
Conepskanne nporpaMmel «bBUoONOTHA» HANPaBIEHO HA AOCTIDKCHHE CIEAYIOIAX
LeJTCH: :

e MONyUeHWE (PYHIAMEHTANBHBIX 3HAHHM o Ouonmormueckmx cucremax (Kierxa,
Oprasmsm, Ilomyssauus, Bup, DkocucTeMma), MCTOPUM DA3BHTHA COBPEMEHHBIX
npeacTaBieHuil O KUBOH NPHPOJE, BHLIAOIIMXCA OTKPBITUAX B OMOIOrUIECKOR
Hayke, pomu Oponormueckoil Hayku B (POPMHUPOBAHHH COBPEMEHHOM
ECTECTBEHHOHAYUHOM KApTHHB MUPA; METOAAX HAYYHOr O MO3HAHUA,

e OBNAJIEHIE YMCHUSMH NOTHUECKH MEICIUTB, 0BOCHOBBIBATE MECTO W POIb OHONO-
IMYECKUAX 3HAHUN B MPAKTUUYECKOH ACATENBHOCTH MOOCH, PA3BUTHH COBPEMCHHEIX
TEXHOJOTHIL, ONPEIETIATh KUBLIE OOBEKTH B TMPUPOAE; TPOBOIHTEL HAOMOACHUS 32
IKOCHCTEMAMHM € LENBK) KX OMNCAHUA W  BBIABIICHHMA ©CTCCTBEHHBIX
AHTPOLIOrEHHBIX M3MEHEHM, HAXOANTh U AHATM3UPOBATh WH(POPMALMIO O KHBBIX
00BEKTaX;

® PA3BUTHE [IO3HABATEJIBHBIX HHTEPECOB, HWHTE/JIEKTYAJIbHBIX MW  TBOPYCCKUX
CIOCOGHOCTEH OOYHAOMIXea B NPOINECCe M3YYEeHUA OMOJNOTHYECKHMX SIBIICHHIM;
BBINAIOUTUXCA AOCTHKEHNN GHONIONHY, BOLIEANINX B OOIIEYENIOBEYECKYIO KYIBETYPY;
CIIOMHBIX M IIPOTHROPCUMBLIX MyTeHd pasBUTHS COBPEMCHHBIX HAYWHBIX B3IIIAOB,
upeH, Teopui, KOHIENUWH, rumore3 (0 CYIIHOCTH W HPOHUCXOXMKACHHH KU3HH,
yesioBeKa) B X0A€ paboTH ¢ Pa3/IYHBIMY UCTOUYHIUKAMM HH(OpMaig,

e BOCIHTAHHE YOCKIACHHOCTH B HEOOXOMMMOCTH IIO3HAHUS JKMBOM IPUPOJIEI,
HeoOXOAMMOCTH PANMOHAIBHOTO HPUPOAONIONB30BAHUA, OEPEKHOr0 OTHOMICHHA K
TPUPOIHBIM PECYPCAM M OKPYKAIOILEH cpesie, COOCTBEHHOMY 3J0POBbIO; YBAKCHUS
K MHEHHPIO OIIMOHEHTA NpH 06CYsKAeHIUM GONOTHYECKUX IPOBIeM,;

e JCMIOJIb30BAHAE TIPUOOPETEHABIX GMONOrHHMEeCKUX 3HAHNH U YMEHHMH B MOBCCAHECBHOH

KU3HA [UIS OLEHKH MOCIEACTBHH CBOEH AEATECIBHOCTU (M JCATENBHOCTH APYIHX
 mOAcH) N0 OTHOIIGHHIO K OKPYXAKOWIeH cpeae, 3A0POBLIO JPYTUX OJIEN U
COBCTBEHHOMY 3[0POBBI, OGOCHOBaHME U CcOOMIOAEHWE Mep INPOQUIAKTHKH
3a00NICBAHAH, OKa3aHWe IEPBOM MOMOLIM IPH TpaBMaX, COOMOACHHE NPAaBHI
TOBEJACHUA B NPUPOIE.
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ONPCACIIONIEd  aJCKBATHOE  TIOBEJCHME  YENOBEKA B  OKPYXKAIOWEH cpene,
BOCTPEOOBAHHbIC B MU3HU M B IPAKTUICCKOIM TEATENHHOCTH.

Ocoboe BHMManHe yaencHo 3KOJIOTHYCCKOMY OOpa30BaHWIO M BOCHUTAHHIO
- 00ywaromyxcs, (pOPMUPOBAHMIO Y HHUX 3HAHHN O COBPEMCHHOM €CTECTBEHHOHAYUHOH
KapTUHE MHUpPA, UCHHOCTHRIX OPHEHTALMA, 9YTO CBHUICTENBCTBYET O TYMAHH3AIMH
Oronorueckoro odpazoBaHms. '

Conepskanme  y4eOHOH  JMCLMIUIMHBHL  MpeIycMaTpUBAET ¢opmuposanne y
o0yuarommuxca oGHICHAYIHBIX 3HAHUN, YMEHWH U HaBbIKOB, YHHBEPCAJBHEIX CIOCO00B
ACATCIPHOCTH M KIIOYEBHIX KOMIETCHUMH, BKIIOYAIONIHX yMEHWE CpABHHBATEH -
Oronormyeckue OOBEKTHl, AHANMZHPOBATH, OLEHMBATL B 0GOGLIATH IIOYYEHHEBIC
CBCACHMS, YMETh HAXOAMTD U MCIIONH30BaTh HHOOPMAIMIO M3 PA3TMYHBIX HCTOYHHKOB.

B cozepxannu yqeOHOM IUCIMIIIMHET KYPCHBOM BbLICIEH MATEPUAIT, KOTOPBI MpH
U3y4IeHUH OHOIOTHU KOHTPOIO HE MOIEIKUT,

WNzydenue obmeobpasosarensHoii yueGHoM mucuunnmHer « BHOTOrms 3aBEPHIACTCS
NOMBCACHUCM HUTOrOB B (popMe  an(pepeHUNPOBAHHOTO  3a4eTa B paMKax
MPOMEKYTOUHOM  aTTeCTalMM CTYACHTOB B mpouecce ocsoenns OIIOII CIIO ¢
IOy 9eHreM cpetHero odiwero obpaszosanws (ITIIKPC, ITIICC3).



MECTO YYEBHOH JUCHHUILIAHBI B YHEBHOM ILUIAHE

Vaebuas nucu;ummﬂa «Bronorxs» sABIACTCS yIeOHBIM TIPeOMETOM 10 BHIOODY H3

obs13aTebHON NpeaMeTHO# 00macTu «ECTeCTBEHHBIC HaYKW» dI'OC cpeﬂHero o0niero
06paaonamm

B  mpodeccuoHaNBHEIX — O0pa30BATENbHBIX — OpPraHY3alMAX, — PEaTM3yIONVX
06pa3oBaTeNbHYI0 NpOrpaMMy cpennero obuiero ofpasoBapvs B IPEJCIAX OCBOCHHS
OIIOII CIIO ma 6a3ze ocHOBHOro ofmero ofpa3oBaHms, y4yeOHas AUCHUIUIHHA
«Buostorus» usyuaercs B obmeodpasosaTensHoM muwie yaebuoro miana OINOIL CIIO =Ha
6a3e OCHOBHOTO 06IIIero o6pazoBaHis ¢ MOMYYCHHEM CpeaHero odmero o6pa3oBaHus



PE3V.JILTATHI OCBOEHHS YUEBHON JUCITATUIMHLI

OcBocHue cojepxaHusa ydeOHOH JAMCLIHTUIMHEL «Buonorua» 00ECIEIMBAET

AOCTHIKEHUE CTYACHTAMY CJICYIOMNX pe3yabTaTOB,

JAHUHOCHHBX.

chOpPMMPOBATh YyBCTBA TOPAOCTH U YBOKCHUA K HCTOPUH W JAOCTHKCHIAM
OTE4eCTBEHHON OMONOTHYECKON HAYKH, MPEACTABIICHH O HEIOCTHOM eCTECTBEHHO-
HAyTHOH KapTHHE MUPA;

DOHUMAHKE B3aMMOCBI3H U B3AHMO3aBUCUMOCTH ECTECTBEHHBIX HAYK, HX BIHSHUSA
HA OKPYKAIOIIYID CPeAy, SKOHOMHYECKYK), TEXHOIOTHHECKYIO, COUMANBHYIO H

ATUYECKYIO cephl ACATENBHOCTH YEIIOBEKA,

CHOCOGHOCTh  KCTIONB30BATH 3HAHMA O COBPEMEHHOH €CTECTBEHHOHAYYHOH
KapTHHE Mupa B 00pa3OBATENBHOH U mpo¢EeCCHOHANBEHON  JEATCILHOCTH,
BOSMOKHOCTH WH(QOPMAaUMOHHOK cpeasl ama  o0ecreueHus NPOAYKTHBHOIO
camo00pas3oBaHus,

BIAJIEHUE KYJIBTYPOH MBIILIEHHUS, CIIOCOOHOCTD K 0000IICHHAIO, aHANA3Y, BOCTIPHSI-
THO MHGpOPMAIMH B O0NacTh €CTECTBEHHBIX HAYK, MOCTAHOBKC UCIA W BHIOOPY
nyTel e JOCTHKEHUs B TTPOPECCHOHANBHOM chepe;

COOCOGHOCTh  PYKOBOJCTBOBATHCA B CBOCH  JEATEIPHOCTH  COBPEMEHHBIMH
MPUHLMUAME  TOJICPAHTHOCTH, JHUajora M COTPYAHMYECTBA, TOTOBHOCTH K
B3aUMOCHCTBHIO ¢ Kosuteramu, paboTe B KOJUIEKTHBE, :

FOTOBHOCTD WCIIONG30BATh OCHOBHBIE METOABLI 3aIMTEHL  OT  BO3MOXKHBIX
TIOCTIEAICTBHH aBapHil, KaTacTpod, CTHXUNHBIX OenCTBUN,

obnaganue  HAaBBIKAMM  Oe3omacHOM — paloTsl BO  BpeMs  MPOCKTHO-
HCCISAOBATEILCKON U DKCIEPHMCHTANLHON ACATENRHOCTH, TPH' MCIIOIB30BAHUH
nabopaTopHOro 000pyAOBaHuS,

CHOCOBHOCTS MCIIONB30BATh PHOOGPETEHHBIEC 3HAHMS M YMEHHSA B IPAKTHYECKOH
JeSTENPHOCTA ¥ IOBCETHEBHOW JKU3HM ia COGIIOACHUA Mep NPOQMIIaKTHKH
OTPABIIEHUIl, BUPYCHBIX W Apyrux 3a00neBaHuWil, CTPECCOB, BPEAHBIX NPUBBUEK
(KypeHHA, aIKOroln3Ma, HAPKOMaHHI ), MPABHII IOBEICHAA B IPUPOJHOHN Cpeae;

rOTOBHOCTh K OKA33HUIO TEPBOHM MMOMOIMM [PU TPaBMax, IMPOCTYAHBIX U APYTUX
3200/IEBAHNUAX, OTPABICHUAX NUIIEBBIMU NPOIYKTAMH,

MEMANPCOMEMHBIX!

OCO3HAHHE CONHANBHOM 3HAYMMOCTH CBOEH  CICUHAILHOCTH, obnaaHue
MOTHBALIHEH K OCYINECTBACHUIO NpodheccHoHanbHOM JeATENBHOCTA, MOBBIIEHNE
MHTEIUICKTYAIBHOTO YPOBHSA B MPOLECCE H3YdeHWs OHONOrHYeCKHX ABJICHUH,
BRIJQIOIIAXCS  JOCTIKEHUNM — OMONOTMM, BOWCAUIMX B OOIICUENOBCUSCKYIO
KYIBTYPY, CIIOJKHBIX H IPOTHBOPEYMBBIX IyTeH Pa3BUTHA COBPEMCHHBIX HAY4HBIX
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COJIEPKAHUE YUEBHOM TUCIUILINHDI

Beeaenue

O0BEKT U3YYeHUA Guonoruy — xupas npupoja. [Ipi3HaKe KUBBIX OPrannsMoB )5}
ux MHOroobpasue. YPOoBHCBadA opraﬂusaum XUBOH TNPHPOABI ¥ 3BOIIOLHA. Metoan!
no3Hagud kgBoii npupoisl. O0mue 3aKOHOMEPHOCTH ouogorun. Pons OHONOrWH B
(pOpPMUPOBAHHM COBPEMEHHOH eCTeCTBCHHOHAYUHOM KapTUHBl Mupa H NPaKTHYECKON
ICATENLHOCTH miofiedl. JHauenne OUONOTHH NPy OCBOCHHH npodeccuii 1 crenuanTbHOCTEH
cpeaHero npoecCAOHATLHOrO 00PA3OBAHMAL. | ‘
Jemoncmpauuu
BHOIOrMIECKHE CHCTEMBl Pa3HOTO YPOBHA: KIICTKA, OPraHu3M, MOIMYJIANA, IKOCUCTEMA,
cuochepa. |
LlapcTBa XMBOH DPHPOIBI.

1. VUEHUME O KJIETKE

XuMHuecKas opraHmsands KieTkd. Kietka — 3€MeHTapHas KUBas CHCTEMA H
OCHOBHAA CTPYKTYPHO-QYHKUMOHANBHAA €IMHWIA BCEX MUBBIX opranmsmos. Kpamxas
UCTOPUS U3YHEHUSL KIEMKU.

XuMmuueckasn opranusaims kietkd. OpraHuvYecKHe 1 HEOpraHHueCKHe BCILICCTBA
JUIGTKM ¥ JKUBBIX OPraHM3MOB. DKM, yIJICBOIBI, JTUMAALL, HYKICHHOBRIC KHUCITOTHl U UX
poJib B KIETKE.

Crpoenne B GyHKIMM KJIeTKH. [IPOKapUOTUICCKUC U 3YKapUOTHYECKUE KIICTKH.
Bupychl kax HekneTouHas opMa JKH3HA W MX 3HAUCHUC. Boppba ¢ BHPYCHBIMU
sabonesarmamu (CTIWJL 1 ap.) Hwtonnasma y KICTOHHAA memOpana. OpraHovbl KIETKA.

OGMeH BemecTB M IpeBpaILEHHE 3SHEPrud B KJICTKE, [TnacTUdecKud |
SHepreTHUecKuil QOMeH.

Crpoerie #  (QYHKOMH XPOMOCOM. JHK — HOCHTETb HaCNEACTBCHHOM
unopmaruu. Permkanus JIHK. I'en. [eneTHueckuii koA, bruocuHTes Oeaxa.

“KH3meHHblii LKA KAeTKn, KNeTKd M AX pasHooOpasne B MHOTOKICTOYHOM
oprauu3sme. Jughghepenyuposra Kiemox. Knerounas Teopys CTPOSHUA OPraHU3MOB.
Muros. LutoxkuHes. '
Hemoncmpauuu
Crpoenne u crpykrypa Oenka. CrpoeHue
monexyn JIHK u PHK. Peruxanws JIHK.

CxeMb! SHEpreTnueckoro obMeHa 1 OHOCHHTE3a Oenxa.

CtpoeHne KIeTOK NPOKAPUOT U SYKAPAOT, CTPOCHNE 1 MHOroo6pasue KIEeTOK PacTeHU U
’KHBOTHBIX.

Crpoenne supyca. DoTorpaduu cXeM CTPOCHHA XPOMOCOM.

Cxema CTpOeHHA I'¢HA.



MwuTo3. _
Ilpaxmuueckue 3anamus
Habmogenue KIETOK PacTEeHMM ¥ SKMBOTHBLIX TIOJ MHKPOCKOIIOM Ha TOTOBBIX MHKDO-
penaparax, ux ONVCcaHHe.
[IpHroTOBJICHHE H OTTMCAHNE MUKPOIPENApaTOB KIETOK PACTCHUH.
CpaBreHKe CTPOSHUA KIETOK PACTEHMH U XKMBOTHEIX IO T'OTOBBIM MUKpPONpPEHapaTaM.

2 OPI'AHI3M. PASMHOKEHWE U TH/IUBU/TYAJIbHOE PA3BI/IT14E
OPI'’AHU3MOB

PazmHokenue opraansmos. OpraHusm — €IUHOE  IIEJOE. Muoroobpaszue
OpraHm3MoB. PasMHOMeHne — BakHelmiee CBOIMCTBO JXKMBBIX OpraHusmos. llojosoe M
Becnosnioe pasmuokenne. Meios. O0pa3oBaHKe MMOIOBLIX KIIETOK U OIUIOJOTBOPEHUE.

- UaauBHAyaJIbHOE pa3BUTHE OPraHM3Ma. OMOPHOHANBHBIH JTall OHTOrEHE3A.
OCHOBHBE CTAmu SMODHOHATRHOTC passuTiA. Opeanozenes. Tlocmambpuonanvitoe
pazgumue.

CXOACTBO 3apOILINEH mpeAcTaBUTened pa3HBIX TPYIIT ITO3BOHOYHBIX KAk
CBHJETENLCTBO HMX SBOIIOIMHOHHOTO poAcTBa. [IpyumHBI HapylIEHMA B Pa3BUTUH
OpPraHHU3MOB,

UHansuayaiabHoe pasnnme yenoBexa, PenpoaykTusHoe 370poBbe. [locnencTrus
BIIHMSHUA AIKOrONIsA, HUKOTHHA, HAPKOTUUECKUX BELLECTB, 3arPA3HEHNMS Cpelbl Ha PASBHTHUC
9ENIOBEKA.
emoncmpann
Msoroobpasue Opranm3MoB.

O0GMeH BeIecTB U NPEBPAILEHUE JHEPTUN B KICTKE.
(DOTOCHHTE3.

Jlenenye KIICTKA.

Muro3.

Becnonoe pazMHOKEHHE OPraHU3MOB.
(O06pazoBaHre IONOBBIX KIETOK.

Meiios.

Omnonoreopesue y paCTeHHH

HHpdByaayansHOe Pa3BUTHE OPraHu3Ma.

THIET TOCTIMOPHOHABHOIO PA3BUTHA XKUBOTHBIX.

Ilpaxmuueckoe 3anamue

BrigBrienne u onucanue IIPH3HAKOB CXOACTBa 3ap0ﬂb1meﬁ UeOBEKa B APYIUX ITO3BO-
HOYHBIX KaK A0Ka3aTeabCTBO HX 3BOMOHUOHHOI'0 POACTRA.

3. OCHOBBI 'EHETUKHA U CEJIEKITHH

OcHoBBI YUYCHHHA 0 HACJTICACTBEHHOCTH H H3IMEHYTHBOCTH.
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[eHeTHKa - HAyKka O 33KOHOMEPHOCTSX HACICACTBEHHOCTH M M3MEHIHBOCTH
opranu3moB. I MeHenb — OCHOBOTIONOKHAK ICHETUKH. TeHeTRYECKAS TCPMHAHONOTHS 1
CHUMBOJIHMKA. : '
JaKoHBl TCHETHKM, ycTaHoenenHsie 1 Menaenem. MoHorudpuaHoe W AMTHOPHAHOE
ckpenuBaHue XPOMOCOMHAs TEOpHA HACHCACTBEHHOCTH. Bzaumooeticmgue  2eHos.
Tenietrxa Tona. Cyenientoe ¢ ROIOM HACAe006aHYUe. 3HATeRAE TEHETAKY T CEJICKITA U
menunyps. HacneacTBeHHbIE OONE3HM YSTIOBEKA, MX TPUIHHDLL A npodrnaKTuKa.

3aKoHOMEpHOCTH H3MeHuuBocTH. HacnepcTeHHas, WM - TCHOTUIMMCCKaH,
H3MEHUMBOCTE. Moau(MKAIHOHHAs, HIM HEHACNEeACTBEHHAS, N3MCHIHBOCTD. ['encTHKA
gegoseka, eHeTMKa W MeAUIVHA. MaTepHalIbHble  OCHOBbI HACICACTBCHHOCTH U
H3MEHUHBOCTH. I €HETHKA ¥ 3BOIIOLMONHAs TeopHs. I eHeTuKa TIOMY A AN,

OcHOBBI CJIEKIHH PacTeHHH, KUBOTHBIX H MHKPOOPraHu3MoB. [ ¢HeTHKa —
TEOPETHYECKAs OCHOB2 CENEKIMM. OnoMamHYBaHKE JKWBOTHBIX U  BhIpalMBaHue
KyJIBTYPHBIX PAcTeHmMii —— Ha4albHBIC OTANBl CENCKIMM. Vuenne H.Y1.Basunosa o
IEHTpaX MHOro00pasHs W MPOMCXOMKACHMSA KYIBTYPHBIX pacrernil. OCHOBHEIE METO/bI
ceyleKLMH. THOPUIM3AUMA M MCKYCCTBEHHLIH otbop. OCHOBHBIE HOCTHIKCHHA
COBDEMEHHON  CENEKIMM  KYIBTYPHBIX pacTCHUM, AOMAITHMX  JKMBOTHRIX M
MHKPOOPTaHH3MOB.

BHOTEXHOMOTHSL, €€ JAOCTHKEHMA M ITEPCIICKTUBEL Pa3BUTHS. Dmuueckue acnexmol
HEKOMOPKIX OOCMUIICEHUE 6 OUOMEXHONOZUU. Kuonuposanue xcugomuvix (npobaems
KIOHUPOSAHUS, YETI08EKA).

Hemoncmpanuu _

MonoruOpuntoe 5 IATHOPHAHOE CKpeIYBaHKe.

Ilepexpect  xpomocom. CLEUICHHOE  HaC/Ie[OBAHMUC.

MyTaoyu.

IleHTpH MHOr000pa3uaA W NPOWCXOXKICHHsA KyITbTYPHBIX pacTeHMi M AOMAIUHBX KH-
BOTHEIX. |

I uOpumszanms.

VckycCTBCHHBIA 0TOOP.

HacneacTseHHbIE OONE3HE YETTOBEKA.

BimsiHEE ATKOTOAW3Ma, HADKOMAHWH, KYPSHUA Ha HACICACTBCHHOCTD.

Hpaxmuueckue 3aHamus

CocTapiieHHE [IPOCTEHIKX CXEM MOHOTHOPHIHOTO W JUTHOPHIHOTO CKPELIMBAHMUS.
Pernenie TeHeTHYecKnX 3a0ad. AHann3 (GeHOTUTHYECKON H3MCHIMBOCTH.

BeIfBJICHAE MYTATCHOB B OKPYXKaIOMIEH Cpeae W KOCBCHHAA OLIEHKa BO3MOXHOTO HX
BIMSHUA HA OPTAHU3M. '

4 TPOMCXOXIEHUE W PA3BUTHE KMBHA HA - 3EMUJIE.
FIBOJIIONMOHHOE YUYEHHNE

TpoucxoaneHue 1 HAYAAbHBIE HTANbI PAIBUTHAA HKU3HU HA 3emae.

I'HnoTe3sl MPOHCXOXKICHAS KU3HH. M3yueHHE OCHOBHBIX 3aKOHOMCPHOCTEH
BO3HUKHOBCHHSA, PA3BUTHSA W CYIICCTBOBAHMA KHM3HM HA 3emiie. YCIOKHEHHE JKMBBIX
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OPTaHW3MOB B IPOIECCe 3BOMIOLMM. Muoroofpasye JKABOTO MHpa Ha 3emiae H
COBPEMEHHAs €TO OPraHN3allus. |

HMicropusi pasBuUTHs JBOMONKOHHBIX  Hed. 3nauenue pabor K.JIuHHes,
K B.JlaMapka B pPasBUTUM IBOJNIONMOHHBIX HASH B OUONOrHU. JBONIOHUOHHOE YUCHUEC
Y J{apeusa. Ecrectsedssrii ot6op. Ponb SBOMOLMOHHOTO Y4CHMS B (hOpMUPOBAHUH
COBPEMEHHOM eCTECTBEHHOHAYYHOH KapTHHbI MUpa.

MuKpo3BOIOLA M MaKPOIBOJLIONHSL. KoHnenuus Bujaa, €ro KpHTEPHH.
Tomyasaums — CTPYKTYpHasi eIMHALA BUIA 1 3BOJIOMKAM. JIBHOKYIIAC CHIIBL SBOJLIOLIUH.
CuHTeTHuecKas Teopud 7BoMomEH. Mukpossortonysi, COBPEMEHHBIC NPEACTABICHIA O
BHA000Pa30BAHMH (C.C.UeTBepHKOB, N W llImansray3es). MaxpOo3BOIIOIHA.
J10Ka3aTEbCTBA IBONIOIMH. : '
Coxpanenue GUOTOSUHECKO20 MHO2000PA3UA KAK OCHOBA yemoiuugocmu uocgepvt u
npozpeccusnoeo ee pasumus. IIpUHMHEL BHIMADAHAA BUIOB. OCHOBHEIE HAMPABIEHU
3BOJIFOMMOHAOrO Nporpecca. buonornueckuii nporpece u OHOJIOTHYECKUH PETPECC

- Memoncmpanuu
Kpurepyun BUAA.
CrpykTypa NOMyIAIMH.
AZanTHBEBE 0COGEHHOCTH OPraHM3MOB, UX OTHOCHTENBHELA XapaKTep.
JBOMOUMOHHCE APEBO PACTHTENHFHOTO MUPA. | |
DBOIIOIMOHHOE APEBO XUBOTHOIO MIpa.
ITpeAcTaBATENH PEAKAX M HCUEIAOUMX BAJOB PACTEHHA 1 KUBOTHBIX.

Ipakmuueckue sanamuii Omucanue ocobeii 0HOTO BHIA N0 MOPQONIOrHUECKOMY
KPHTEPHID. [IpHCrocoenre OpraHu3MOB K DasHbIM - CPEiaM oburanua (BOXHOMH,
HA36MHO-BO3AYIIHOH,  [IOYBEHHOH). AHamM3 K OLEHKA  PasmMuHBIX  THIIOTES
NPOUCXOKIEHISA HKU3HH.

5, MIPOUCXOXXTEHVE UEJIOBEKA

AHTpOnorenes. DBOIIOUKA NpuMaTOB. COBPEMEHHEIE TATIOTE3BI O MPOUCXOXKACHHH
yenoBeKa. JOKA3aTeIbCTBA POACTBA YEIOBEKA ¢ MIICKOMMTAOIUMU SKUBOTHBIMHE. Drarnsi
IBOIOIM YETIOBEKA.

YesioBeuecKHe PAChl. POACTBO U €IUHCTBO HPOUCXOKACHUA YSIOBEHCCKHUX Dac.
Kputuka pacusma.
Jemoncmpayun
UepTsl CXOACTBA U pasnuuMsi 9eIOBEKa U KMBOTHBIX. UepThl CX0ACTBa YENOBEKA H
npuMaToB. IIporcxoxaeHne yeToBeKa. 1enobedecKue pacs!.
Hpaxmuueckoe 3anamiie

AHAJTA3 U OIICHKA PA3JIMIHBIX THIIOTES O MPOUCXOKACHHN HCIIOBLCKA.

6. OCHOBB! DKOJIOI'HA

IKOJOTHS — HAYKA 0 B3AHMOOTHOLIEHHUSIX OPraHM3MOB MERIY co0oii Hu
OKpyKaromei cpeoid. Dxonormueckue (Gakropsl, X 3HAUCHMS B HKHU3HM OPraHUSMOB.
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DKOIOrHUYECKHe CUCTEMbl. BujoBas ¥ [POCTPAHCTBEHHAA CTPYKTypa SKOCHUCTEM.
[lumensle CBSA3W, KPYrOBOPOT BEMIECTB W NPCBPAILCHAE HEPTHA B IKOCHCTEMAX.
Me KBHAOBbIE B3aMMOOTHOIIEHUS B 9KOCHCTEME. KOHKYPEHIIW, cuMBOU03, XANIHHIECTBO,
napasHTU3M. [Ipudunsl YCmouyusocmu u CMenbl SJKOCUCTHEM. Cyxyeccuu. ICKyCCTBEHHBIC
co001eCTBa — arPOIKOCHACTEMBI 1 ypOOIKOCUCTEMEI. '

buocepa — riiodanbHag IKOCHCTEMA. Vaernne B.W. Bepuagckoro o duocdepe.
Pomb uBEIX OPTaHA3MOB B Ouocepe. bruomacca. KpyropopoT BakHeHmmX OXOTCHHBIX
37IEMEHTOB (Ha [IPUMEPE YIJICpO/a, asoTa U ap.) B duocepe.

Buocepa u ueqoBeK. [I3MEHEHHA B ouocepe. llocnencTBus ACATCIHLHOCTH
uejoBeka B OKpyxkawomeil cpene. BospeiicTene MPOK3BOACTBEHHON /IEATENBHOCTH Ha
OKPYKaIOUIyIo cpeay B 00macTn cBoeil Gyaymeii npodeccun. [ 00ansiele JKOIOZULECKUE
npOGIEMbL U AYMU UX PEULEHU.

JKONOTHA KaK TeOpeTHUECKas OCHOBA PAlBOHATBHOTO MPHPOAOTIONIR30BANMA M
oxpansl ipupomst. Hoocdepa. Ipasuna noBeACHAA Mroell B OKPYXKaomeid DpupoaHon
cpele. BepexHoe OTHOIICHKE K OHOTOrHHECKNM oObexraM (PACTEHHAM H XUBOTHBIM H MX
coo0LIECTBAM ) ¥ HX OXpaHa.

JleMoncTpanuu |

Sxonoraueckue HaKTOPH! U KX BIMAHKWE HA OPraHvu3MBL. .

MeKBHIOBHIE OTHOILEHHMS KOHKYPEHIIHs, CUMOHMO3, XHIHIYECTBO, IAPasSHTHIM.
SIpycHOCTh PACTHTEILHOIO COOOMECTBa.

[Iuiesble TENH U CETH B OHOLIEHO3E.

DKOIOrMYECKUE NHPAMUJIBL.

CxeMa IKOCHCTEMEL.

KpyroBopoT BEIIECTB U NpEBPAIICHIE FHEPTHH B JKOCULTEME.

buocdepa.

Kpyrosopor yrnepona (a301a u ap.) B buocdepe.

Cxema arpodsKOCHCTEME.

Oco60 OXpaHAEMBIe IPUPOAHBIC TEPPUTOPHE PocCUM.

Ipaxmuueckue sanamua

Onucanue aHTPONIOTEHHBIX W3MEHEHUH B €CTCCTBEHHEIX HIPHPOIHBIX nmanmmadTax cBoeH
MCCTHOCTH. . ,
CpaBHUTENBHOE OIHCAHUE OAHON U3 SCTECTBEHHBIX IIPHPOHBIX CUCTEM (mampumep, jeca)
¥ KAKO¥-HHOYAb arpOIKOCHCTEME! (HANPUMED, MIIEHHTHOTO TIOIIS ).

Cocmasnenue cxem nepeoauii 8ewjecms i dHepeuy no yensam numaiis 6 npupooNoi
IKOCUCHEME U 8 AZPOYCHO3E.

Orcanre M TPAKTHYECKOE CO3/(@HHME HMCKYCCTBEHHOH DKOCHCTCMBI ([IPECHOBOAHBIH
akBapuyM). PelicHue SKOTOTHYECKUX 324, |

7. BMOHHUKA

BuoHmka KaK OIHO W3 HAaNpas/jeHuil OWOJIOTHH N KUOEPHETHKH.
PaccMoTpenue OWOHHKOR 0COOEHHOCTCH MOphO(QU3NONOTHIECKOR OprapM3alMil KHBbIX
OPTraHH3MOB M WX WCIIONb30BAHMS UL CO3JAHMSA COBCPIICHHBIX TEXHBUECKHX CHUCTEM H.
yCTPOUCTB MO aHATOTHH C HXWBBIMH CUCTEMAMH. ITpunyuner u npumMepsl UCNOML308AHUA 6

13



XO3THCMBENHON  OesIMETbHOCU  T100eli  MOPHODYHKYUOHANBHBIX  Hepil  OP2AHUSAYUU
pacmenuti U JCUEOIMHbIX.

JdeMoHCTpanHu

Mogenu CKIAAHATOH CTPYKTYPBI, HCIIONB3YEMOM B CTPOUTENBCTBE.

TpyOuaTsie CTPYKTYPHL B KUBOM MPHPOAE U TCXHUKE.

A3pOIUHAMUIECKUE Y TUAPOANHAMIICCKUE yCTPOUCTBA B KHUBOH IIPHPOJIE U TEXHUKE.
IKCKYPCHAH

Mhuoeoobpasue 61006.

Cesonnbie (ecennue, OCennue) USMEHENUs. 8 NPUPOOe.

Muozoobpasue copmos KyibinypHuix pacmenui u NOPOO DOMAUHUX HCUBOMHBIX, MEMOObL
ux ewigedeHus (CeNeKyUOHHOA CIMAHYus, WIEMeHnas hepua, CeNbCROXO3AUCHBEHHAA
BLICIABKA).

Ecmecmeennvie  UCKYCCMBEHHbIE IKOCUCTHEMBL CB0E20 PATIOHA.

Hpumeprvie memul pedheparmos (DOKa06), HHOUGUOYWTBHIX HPOCKINOE

« Kmerounas Teopus cTpoeHus opranusMoB. McTopus U COBPEMEHHOS COCTOSHUC.
+ Hacnencrsennas HHPOpPMALUMA U NEpegaua ¢ U3 IOKONCHUA B IOKOJICHHC.
» JIpamMaTuuecKye CTPAHKULB B UCTOPHU PA3BUTHA ICHETHKH.
» Vemexu COBPEMEHHOW TEHETHKY B MEAUIMHE U 3APABOOXPAHCHUN.
« Hcropus pasBUTHS YBOTIONHONHEIX el o U JiapsrHa.
» «Cucrema mpapoasny K JIWHHE: ¥ e 3HAUSHNE AL PASBUTHS GHOMOTHH.
« COBpEMEHHEBIE MIPEACTABICHNA O MEXAHU3MAX U 3KOHOMEPHOCTAX DBOJIOLHHL.
« CoBpeMEHHEIE MPEACTABNCHUS O 3apOXKICHAM KH3HU. PacCMOTPEHNE H OLCHKA
pa3HHlIHLIX THIIOTE3 TIPOUCKOIKACHUA -
« CoBpeMeHHbII 3Tan Pa3BHTHA uenoBeuecTBa. TCIOBEUECKAE PACHL. OnacHOCTh
pacu3ma.
BoageiicTBue HeNOBEKa Ha DNPHPOAY HA DPA3IUIHBIX 3Tanax Pa3BHTHA
HEI0BEUEeCKOro o0ImecTsa.
Bruaaue OKpyKaromieil Cpeibl 1 €€ 3arps3sHeHNS Ha PA3BUTHE OPraHA3MOB.
Brmaaue KypeHus, yNoTpeOneHus ankorojisi ¥ HAapKOTHKOB POAWTCIAMY Ha
3SMOPMOHAITBHOE Pa3sBUTHE PEOEHKA.
Butamussl, (bepMEHTHI, TOPMOHEI | UX POJTb B Opranusme. Hapyuiepnsa npu ux
HEJIOCTATKE U H30BITKE.
IIpWuMHEl U TPAHULBL YCTORYUBOCTH Buocdepsl K BO3JCHCTBHIO JICATCITBHOCTH
TIHOJEH.
Buoneros3sl  (SKOCHCTEMBI) PA3sHOr0 YPOBHS W WX CONOAYWHCHHOCTE B
rnobaTbHOM 3KocKCTEMe — Ouocdepe.
Bumopoe U JKOIOrMYeckoe paznooOpasme OuomeHosa Kak OCHOB2 €ro
YCTORINBOCTH.

[ToBbIIEHUE NPOAYKTHBHOCTH (POTOCHHTE3d B HCKYCCTBEHHBIX SKOIOTHUECKHX
CUCTEMAX. '

_ Pazjusble SKOJOrMYSCKAE NUPAMHUIBl M COOTHOIICHUA OPraHH3MOB Ha KaXKIOH
WX CTYTICHH.
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[lyrd TOBBINEHWsS OMONOTHYECKOH — MPOAYKTUBHOCTH B UCKYCCTBEHHBIX
IKOCUCTEMAX.

Poms TMPABHTENBCTBEHABIX K ODIECTBEHHBIX SKOJIOTHYCCKAX OpraHuzauyd B
COBPEMEHHBIX Pa3BUTHIX CTPaHaX.

ParoHaTbHOE HKCIIONB3OBAHHWE M OXpaHa HeBO300HOBIISIEMBIX - IPHPOIHBIX
pecypcoB (Ha KOHKPESTHBIX npuMepax).

OnacHOCTb [0BATBHEIX HapyLleHuH B Guocdepe. O30HOBBIC «IBIPBL, KHCIOTHBIC
N0, CMOTH ¥ UX TIPEJOTBPALICHHE.

DKONOTAYECKHE KPU3KUCHl K IKONOTHICCKHC karacrpodsl. 1IpeoTBpalleHne UX
BO3SHHKHOBCHHA. : '
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TEMATAYECKOE ILTAHUPOBAHUE

Ilpu peanusanuy CONCPXKAHHA obrmeobpasonarenbHOE  y4eOHOH JUCIUIITAHE!
«Buonorusy» B mpeaenax ocsoenus OIOTI CIIO Ha Gase OCHOBHOTO obmiero oOpa3oBaHms
¢ TOIyueHHeM CpeAHeTo o0mero obpa3oBanns (IMKPC, TICC3) makcuManbHas
yaeOHas Harpyska oOOydYaiomMXCH COCTABISET IO cietmambiocTr CIIO  21.02.15
«OTKpHTHIE TOPHEIE PabOTHLY TEXHAUSCKOTO npoduiIs npodhecCHOHATBHOr0 0GpasoBaHH
— 54 yaca, u3 HuX ayauropHas (oOs3arenbHas) yueOHas Harpyska o0yUaroIUxcs,
BKITIOYAs IPAKTHHMECKME 3aHATHA, — 36 YacoB, BHEAYAMTOPHAS CaMOCTOATEIILHAS pabora

crynenToB —18 gacos

TEMATUUECKAM TUIAH

HaumMeHOBaHHAE PA3ALTOB U TEM KonnuecTo JIIT3 | Komrp. | Camocr.
4acoB paboTh!

paboTel
Beeaenne 1 - - 1
1. Y4eHue o KeTke 5 3 - 3
2. Opranusm. PasMHOXeH#He 1 4 - - 2
MHJUBHYaNbHOE PasBUTUE OPraHH3IMOB
3. QCHOBBI FeHETHKH 1 CeSIEKIUH 8 4 1
4. TIpoucxXoXAeHHE U PA3BUTHC KH3HM HA 8 3 - 4
3emie. DBOJIOLIMOHHOE YUCHUS
5. IlponcxoxacHHE Y€TI0BeKa 3 1 - 1
6. OCHOBBI 3KOJIOTHH 6 4 - 3
7. buoHuka i - - -
Hroro 36 15 1 18

BueayIMTOpHAN CAMOCTOATEIbHAS padoTa

IoaroToBka A0KIanoB, pedepaTos, 18
Ipe3eHTALUN ¢ UCTIONB30BAHNEM
AHGOPMAIIHOHHBIX TEXHONOT M

Hpomescymounan ammecmayus 8 popme oudppepenyuposaniiozo 3auenl
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XAPAKTEPVICTUKA OCHOBHBIX BUIOB YUYEBHOU
AEATEJLHOCTUA CTYAEHTOB

Conepxanne 00yueHns

XapaxkTepHCcTHKA OCHOBHBIX BU/OB
NesITeILHOCTH CTYACHTOB (Ha YPOBHE YUeDHBIX
neHcTBHil) :

BBepenne

OsHakoMeHre ¢ OHOJOTHMHMECKMMM CUCTEMaMW pasHOro
YPOBHA! KJT@TKOH, OPTaHU3MOM, IOy ASILUEH,
sKOCHCTEMOR, Grochepoil. Onpenenerue pom Guonoruy
B (DOPMUPOBAHMM COBPEMEHHOH €CTECTBCHHOHAYYHOH
KAPTHHBL MMpDA W TPAKTUYECKOH ACATENLHOCTH MIOTEH.
Oby4enne CoOMONEHNI0 MPABUI TOBEREHIS B IPUPOLE,
GepeKHOMY OTHOINEHHIO K OHOJOrH4eCKUM o0bexTam
(pacTeHHsAM 1 KUBOTHBIM 1 HX cooOLIecTBaM) H UX OXpane

YUYEHBE O KJIETKE
Xumuyeckass |YmeHuHe TIPOBOAUTD CpaBHEHUE XUMUYECKOH
Opranusanus KJIeTKH OPraHn3alMyA KUBLIX H HEKUBBIX 06bexToB. [loayueHne
fPEACTaBIEHHA 0 ponH OpPraHu49ecKux %}

HECOPTaHHYeCKHX BEIECTB B KICTKE

Crpoenne n PyHKUMH KNETKH

W3ydenne CTPOEHMS KIETOK 3YKapuoOT, CTPOCHMA H
MHOT006pa3us KIETOK PACTEHUIA M XHBOTHHIX © MOMOLIBE)
mukponpenapatos. HabmoneHue KIETOK pacTeHnil U
YHUBOTHDBIX Toj, MHUKPOCKOTIOM Ha FOTOBBIX
mukponpenaparax, ux omucanue. IIpuroropnenne U
OMMCAHUE  MMKPONPENapaToB  KIETOK PacTEHMHA.
CpaBHEHUE CTPOEHMs KIIETOK PACTEHMid W XUBOTHBIX 10
rOTOBBIM MUKpOTIpErnaparam

Oomen BCILECTB H
DpeBpaleHue HEPIrHHU B

KJIeTKe

YMeHHe CTPOUTb CXEMBI 3SHEPreTHYECKOTO obMeHa H
ouocuuTeza ©Oenxa. llomyueHue NPEACTaBACHUE O
TIPOCTPAHCTBEHHON CTPYKTYpE Genka, monexyn HHK u
PHK

HKuzHeHHBI KN KI€TKH

O3HAKOMJIEHUE C  KJIETOMHOM  Teopued  CTPOEHHMA
OpraHU3MOB.
VMeHMe CAMOCTOSTENLHO MCKATh AOKA3aTENbCTsa TOTO,
4TO KIETKA — DJIEMEHTApHasl JKUBad CHCTEMA M OCHOBHAA
CTPYKTYpHO-QYHKIMOHANbHAY ~ €IMHHAIA  BCEX WKHBBIX
OPraHH3MOB

OPTAHM3M. PASMHOXEHAE V| HHAABHAYAJIBHOE PA3BHTHE OPTAHN3MOB
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PasMHOXKeHHE OPraHi3MOB

OBnafcHNe 3HAHUAMY O PasMHOXKCHUM KaK O BaXKHEAIIEM
CBOWCTBE SKHBBIX OPTaHN3MOB.

VMEHUE CAMOCTOATeNbi0 HAaXOAUTL OTIHYUA MHUTO3d OT
Meiioza, oTipeneNns 3BOMIOLMOHHYI0 PONb STHX BHUIOB
OeNeHus KIeTKN

WHansuaAyAJIbLHOE PA3BHTHE
OpraHuszMa

O3HAKOMIEHME ¢ OCHOBHBIMM CTaMsAMM OHTOTEHES3a Ha
mpuMepe PAasBWTHA O3BOHOUHEIX KUBOTHBIX. YmeHue
XapaKTepPMU30BaTh CTAIKH MOCTOMOPHOHATIBHOTO PA3BUTHSA
na npumepe denobexa. OsHaxomyenue ¢ NpUYMHAMU
HapylleHuil B Pa3BUTHH OPTaHnH3MOB. PassuTHe yMEHMS
TIPABHILHO ¢opmupoBaTh  AOKA3aTENBLHYO baszy
3BOJIOMOHHOTO PA3BUTHSA JKHBOTHOIO MUPA

HuausnayasbHOE Pa3BUTHE
YeJI0BEKA

BhIABICHNE ¥ OMMCAHUE [PU3HAKOB CXOACTBA 3apOABIIEH
yenoBeKa M PYTUX MO3BOHOYHBIX KAK AOKA3ATE/NbCTBA HX
sBOMOIMOHHOTG poacTea. IlonyueHne NPENCTABJICHUA O
HOCJIEACTBIAX BIMAHWS ANMKOroJIs, HUKOTHHA,
HapPKOTHYECKUX BEILECTB, 3arpASHeHI cpelnl Ha PasBUTHE

H penponymnﬁﬂoe 300POBBE UEIOBEKA

OCHOBBI TEHETAKHU ¥ CEAEKIINU

3aKOHOMEPHOCTH H3MEHYHBOCTH

OspakomieHne ¢ HACNEACTBEHHONH U HeHACTEeACTBEHHOH
W3MEHYUBOCTHIO U €€ DMOJOTHYECKON PONIBI0 B SBOJOLIMK
WUBOTO MHPA.

[lonydeHue NPEACTABICHUA O  CBASH reHeTHKH W
MenuupHbl  O3HAKOMJIIEHWE  C  HACHEACTBEHHBIMH
fosesusmMy HeNOBEKa, UX NpUYuHaMH 1 npohUAAKTAKOH.
Msyuenne BAHAHMS ANTKOrONIM3MA, HAPKOMAHWN, Kypemm
Ha HACJEJCTBEHHOCTb Ha BHASOMATEpUANIC. Awanus
(heHOTHIHMHECKOA H3MEHYHUBOCTH. BriapieHHe MyTarceHOB
B OKpyXKarouell cpesie 1 KOCBEHHAA OLCHKA BO3MOXKHOTO
WX BIMSAHUS Ha OPTaHA3M

OCHOBBI CEIEKUMH PACTeHHH,
MHMBOTHBIX 0
MHKPOOPraHA3MOB

Iosydende MPEACTABIEHMs O TEHETHKE Kak O
TEOPETUHECKOl OCHOBE CEICKLIHA.

PasputiHe METANPEAMETHBIX  yMEHHH B [POLecce
HAXOXKOEHUs Ha KapTe LICHTPOB MHOroo0pasug H
IPOMCKOMKIAGHUA KyILTYPHBIX PACcTeHME 1 JOMAIIHMX
JKMUBOTHBIX, OTKPBITLIX H.J. BaBruioBeIM.

WsyueHne MeTOZOB ruOpuaM3alliy W HCKyCCTBEHHOTO
orGopa. Ymenue pasOupaThcs B ITHHUCCKHX ACICKTaX
HEKOTOPBIX IOCTKEHNA B BHOTEXHOIOTHH!
KITOHUPOBAHMY JKUBOTHBIX M NPOOIEMax KNOHUPOBAHKA
yenopeka. (J3HAKOMIIEHHE C OCHOBHBIMH AOCTIKCHHAMMU
COBPEMEHHOH  ceneKuuu  KyJbTYPHBIX PACTECHMUI,

JOMALITHHX *KHWBOTHBIX U MHKpOOpl"aHHSMOB

OPOMCXOKAEHUY HA PA3ZBATHE XW3HH HA 3EMJIE. 3BOJIOIMOHHOE

YYEHHE
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(Hpoucxomeune U HAYAJIbHbIC
3TANDI PA3BUTHS KH3IHH HA Jemuie

AHATU3 U OIEHKA PasfMdHBIX TUNOTE3 MPONCXOXACHUA
FKM3HU.

[MonyueHye mPENCTaBJICHUA 06  YCNOXHEHHH KUBBIX
OpraH#3MOB Ha 3emsie B MPOLECCe IBOMIOMNIH. VYMeHue
SKCTIEPMMEHTANGHBIM ~ MyTEM  BbiABAATH ananTUBHbIE
0cO0EHHOCTH OPraHM3MOB, UX OTHOCUTEJILHBI XapaxTep.
O3HAKOMIIGHNE ¢ HEKOTOPbIMH TIPEACTABMTEIAMU PEAKUX
4 HCUE3AIOIMNK  BHAOB  pacTeHui M JKHUBOTHBIX.
IlpoBefenye  OMUCAHUA ocobeil oaHoro- BMAa MO
MOPPONOTUIECKOMY — KPUTEPHIO Ipu  BBIIOJIHEHHH
nabopaTopHOH paboTEHL Brousisnenpe yepT
MPUCNOCcOBNeHHOCTH OpraHu3MOB K PpasHbIM CDEaM
oburanus (BOIHOM, HAZEMHO-BO3AYLIHOM, TOUBEHHO)

Hcropuss  pa3sBUTHA
IBONIOLHOHHBIX HACH

Usyuenme  Hacyedws  4e€iOBEHECTSA  HA npumepe
SHAKOMCTBA C WCTOpUeH pasBHTUS 3BOJIOLIMOHHBIX nneh
K JIunses, X5 .Jlamapxa Y. lapsana. QOuenrBaHue ponu
3BOJIIOLMOHHOTO Y4eHMsT B (POPMMPOBAHNY COBPEMEHHON
eCTECTBEHHOHAYYHOH ~ KapTHHB  MKpa. Pazsurtue
COOCOGHOCTH #CHO M TOYHO H3Jlarath CBOM MbICHH,
jorMdeckd  OOOCHOBBIBATH ~ CBOWD  TOUKY — 3PEHHA,
BOCAIPMHAMATH U aHATM3HPOBATL MHCHUA cobecelHUKOB,
TIPH3HaBas MPABO APYroro YeNOBEeKa Ha MHOT MHEHHe

MHKpOIBOJIONHUA

OszHaKoMJIeHuE © KOHLEMIMEH BHAd, €€ KPUTCPHAMI,

MaKPOIBOJIIOAS noxGop MPMMEPOB TOTO, YTO NOHYJALMS — CTPYKTYpHAS
eMMHNIIA BHOA Y SBONIOLHAN.
O3HAKOMICHHE ¢ ABWKYLIMMICS CUaMU 3BOJTIOLUU ¥ €8
| noxasaTensCTBAMU.
VeBOeHHE TOTO, 4YTO  OCHOBHBIMH  HATIPABICHHAMU
3BOJIOLMOHHOIO fiporpecca ABILIOTCH OuOROrHuecKni
Tporpece u fuonoryueckuil perpecc.
Ymende  OTCTAMBaThb  MHEHWE, O  COXpPaHCHHH
HUOOrTIECKOTO MHOT000pasus Kax OCHOBE
yoroiumsocTn  Guochepst W MPOrpeccnBHONO ee
pasBuTHi. YMeH#e BBIABJIATH IPUIMHBl  BBIMIPAHUS
BHAOB I
-
HPOACXOKIEHUE YEJTOBEKA
’XHTDO“OFCHBI} AHal3 1 OTEHKA PAsHU4HbIX TUNOTE3 O MPOUCKOKICHNH

4eJOBEKA.

PaspuTiie YMEHWs CTPOMTbH ROKA3ATS/IBHYHO fazy 1o
CPABHUTEJIbHO XapaKTEPUCTUKE HENIOBeKa 1 NPHMATOB,
OKa3biBas MX POACTSO. BeUBICHME 3TANOB JBOMOLUH
4eNnoBeKa

YenopeuccKHe pachl

VMeHne [OKasblBaTh PABEHCTBO UENOBEHECKHX pac Ha
OCHOBAHMHKM HX POACTBA W €AWHCTBA TNPOMCXOMKNCHHA.
PaspuTye TONEPAHTHOCTH, KPUTHKA PAcH3Ma BO BCEX €TI0
TIPOSBIICHIASX
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OCHOBBI DKOJIOTHH

IKOIOrHA — HayKa 0
B3AHMOOTHOIIEHHAX OPraHuIMos
mexay coBoil M OKpyRAOUIeH
cpesoit

VsyueHue 3KONOrMYECKHX (Gaxropos W MX BIMAHUA HA
OpTaHHM3MBE.

FHAKOMCTBO € IKOJIOrHUYeCKHMHU CHCTEMaMH, HMX BUAOBOM
1 MPOCTPAHCTBEHHOH CTPYKTypamu. YMenue OOBACHITH
NPUYMHBl  YCTOHYMBOCTH M CMEHBI  SKOCHCTOM.
O3HAKOMJICHHE ¢ MEXBHAOBEIMH B3aHMOOTHOIICHUAMH B
3KOCUCTEME: KOHKypeHtueil, cumOno30M, XUIHHIECTBOM,
apasuTU3MOM.

VYMeHHE CTPOUTD SPYCHOCTh PACTUTEINBHOTO coobilecTsa,
NHUEeBLie LHenu M CeTH B fuoneHO3e, a4 TaKKe
3KONOrHYeCKUe MUMPaMUIbL.

3Hapue OTJUYUTEIBHBIX [PH3IHAKOB UCKYCCTBCHHDBIX

cOOBECTE — arpPOdKOCHCTEMBL H  YPOOIKOCHCTEMEL
Onpcanie aHTPOMOTEHHBIX M3MEHEHUH B ECTECTBEHHBIX
TIPHPOAHHIX nanamadpTax ceoeit MECTHOCTH.

CpaBHUTENbHOE OIMICAHHE OOHOH M3 €CTECTBEHHBIX
TIPMPOAIHBIX CHCTEM (HANpUMEP, feca) M Kakoi-HuOyIb
arposkocucTeMbl  (HampuMep,  [UISHIHOrO TLOJI).

_ CocTaBAcHUE CXEM Tepeaavl BeuleCTs 1 3HEPruy no He-

TIM HMTAHUS B [IPUPOSHON 3KOCHCTEME U arpoLIeHO3e

Buochepa — ruobansuan
IKOCHCTEM:A

Osnaxomienue ¢ yuennem B .M. .Bepuanckoro o ouochepe
KaK © rnobanpHON SKOCHCTEME.

Hajuuue NPEACTABICHHs O CXEMe DJKOCHCTeMBl Ha
npumepe  Ouoctepbl,  KPyroBopoTe — BEMECTB M
npespalIesy sHepruu B Guochepe.

VMeHME JOKa3BIBATE POJIb JKUBBIX OPTaHM3MOB B
fuochepe Ha KOHKPETHBIX TIPHMEPax

Buocdepa u yenoBek

Haxoxpaesne CBA3M ~ M3IMEHEHUA B fuochepe ¢
NOC/ECTBHAMU AEATENLHOCTH YeNOBeKa B OKPYkKalomen
cpeae. Vmenue OIMpeneNsaTDh BO3zIEHCTBHE
TIPOVM3BOJICTBEHHON  AESTENBHOCTH HA  OKPYXKAOMYIO
cpeny B obnacTy ceoeit Gynyigelt npodeccuy.
Osznakomaenue ¢ [io0anbHLIMM  SKOJROTHHCCKHMH
npobreMaMn ¥ yMeHHe OTPENCIATh NYTH WX PeeHM.
Omicanie W TPAKTHEECKOE COSMAHME HCKYCCTBEHHOH
3KOCHCTEMB!  (IIPECHOBONHOrO — aKBapHyma). Pemenne
IKONOrMUECKMX 33714,

JleMOHCTPUpOBaHHE ~ YMEHHs  IOCTAHOBKH ueneit
NeSTENLHOCTH, [IAHAPOBaHIA COOCTBEHHOH AEATEILHOCTH
AN JOCTKEHUS TOCTABJEHHbIX LENeH, NPEABACHM
BO3MOYKHbBIX PE3YILTATOB 3THX JAEHCTBUI, OpraHM3allii
CAMOKOHTPOJSL M OLEHKM [OJYYEHHBIX PE3YJILTATOR.
O6yueHne COOMIOACHMEO TIPABUII HOBEJICHMS B TIPUPOAE,
GepeskHOMY OTHOIUEHMIO K OMONOTHHYECKHM obbexraM
(pacTeHysM, JKHBOTHBIM 1 VX COODLIECTBAM) U WX OXpaHe-

BHOHNKA
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BHOHHKA KAK 0JHO U3 HAIIPABJIE-
HHUH GHOJIOTHH ¥ KHOCPHETUKH

O3HakoMNIeHHE ¢ TPUMEpPaMH  UCMOJb30BaHUS B
XO35IACTBEHHOMI DeATENbHOCTH monei
MOpGOPYHKIMOHATBHBIX 4ePT OPraHu3alug PacTeHu n
YKUBOTHBIX TIPM CO3OAHMH COBEPIIEHHBIX TEXHHUECKMX
CHCTEM U YCTPOWCTB 10 AHAJIOTHH ¢ KUBBIMY CHCTEMAMI.
3HAKOMCTBO C TpyOuaTbiMu CTPYKTYpamMu B JKUBOMH
npupose M TEXHUKE,  a3pPOAMHaMHYECKMMM U
rUAPOSUHAMUYECKUME YCTPOHCTBAMAM B JKHBOI NPUPONE
U TeXHUKe. YMEHHE CTPOMTb MOAENH CKIAmIaToH
CTPYKTYPBL, HCTIONB3YEMBIE B CTPOUTENLCTBE
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YUYEBHO-METONUUYECKOE U MATEPUAJIHO-TEXHHUYECKOE
OBECIEYEHME ITPOT'PAMMDbI YUEBHOW JUCIIUILIAHDI «5UOJIO0T D

OCBOGHHE DPOrpaMMbl  y4eOHOM IHCIMIIAHBL  «bHONOrwi»  MpeAToaract
ganuaie B NpodeccCHOoHANbHOM o6pa3oBaTeNIbHOH  OpraHu3anny, peanu3yroncH
00pa3oBaTENbHYIO TPOrpaMMy CPEAHETO obiero 00pa3oBaAWsa B HPEACIHaX OCBOCHMA
OIIOII CIIO ua 6a3e ocHoBHOPO 0fiero oGpasosanus, yaeGHOro kaOHUHETA, B KOTOPOM
MeeTCs BO3MOXKHOCTh 06ecreuuTh cBOBOAHBIA AOCTYN B CeTh HIHTEPHET BO BPEMA
yueGHOTO 3aHATHA ¥ B TIEPHOJL BHEY4eOHOR ACATENLHOCTH 00ydaroImuxcs.

Tomemenne kaOuHeTa YIOBICTBOPAET TpeOOBaAHKAM CaHuTapHo-
srMpeMuonorudeckux npapun 1 Hopmarueos (CanllnH 2.4.2 Ne 178-02) ocCHAIEHO
TUNOBBIM 00OPYIOBAHUEM, YKa3aHHBIM B HACTOAmMX TPeOOBAHMAX, B TOM THCIIC
CIelmanu3upoBanHoil yaeGHOH Mebenbio B CpeCTBaMH o0yueHus, AOCTATOUHBIMYI ATIA
BBITOTHEHHS TPeGOBaNUiA K YPOBHIO IIOITOTOBKH O0YJAROMIKXCS.

B cocta yueGHO-METOAWUECKOrO M MATEPHANbHO-TEXHUYECKOro obecneucHus
IporpaMmel yaeOHON AUCUMIIHEL «Bbromoruay BXOAST:

« HATJISIHDIE TIOCOOHS

KOMITIEKTH YUeOHBIX TAOMHI

NOPTPET BBLAAOMIErOCs yuenoro U./lapsuaa

IMHAMAYECKOE TTOCOBHE, MILTIOCTPAPYONHE (CTPOSHHE KIETKH)

Moaens monexynsr JTHK
 HBE(pOPMAIHOHHO-KOMMYHHKATHBHDbIE CPEICTBA:
* KOMTBIOTED

* TPOSKTOP

* 3KpaH

¢ JKPAHHO-3BYKOBBIC 1I0CO0MS: BHIEOMATEPUAJIEI
CTPYKTYpa ¥ PYHKIMA KIICTKH

(horocuHTE3

onocuHTe3 OeJIKa

Pa3MHOKEHNE U PA3BUTHE OPTaHU3MOB

IeHETHKA W CENeKIUsL

BOZHUKHOBEHHE H Pa3BUTHE XKU3HE Ha 3eMIle

+ yuefHo — JaGopaTopHoe 000py0BaAHHE
MHUKPOCKOIL

1ITATHB TabopaTOPHLIA

CTONUK TIOABEMHO-TIOBOPOTHBLH
yueGHO0-MeTOAMICCKHI

B.M. Koncmanmunog, buosorus i npodeccui 1 CIIEMUAJIEHOCTCH TEXHUYECKOTO K
eCTECTBEHHO - HayuHoro npoduneit. — M., 2017.-25mwT.

TECT 110 TEME:

CTPYKTYpa U QyHKIHS KIETKH
(hOTOCUHTES
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fuocuHTe3 OenKa

Pa3MHOXEHHE U PA3BUTHE OPTaHU3MOB
TeHETHUKA U CEICKIUA

BOSHUKHOBEHHE ¥ PA3BUTHE KU3HH HA 3eMITe

axTHBHBIE (POPMBI B METOABI 00y ICHUS
npoGremMHas JIEKIHA, JEKIHs ¢ 3apanHee 3arIaHipOBAHHEIMU OImUOKamMu,

3BpPHCTHYECKAA Oecena;
nouckopas Jaboparopsas padoTa CTyJAEeHTa,
yueOHas JUCKYCCUS,

« CaMOCTOATENbHAsS paboTa C JIMTEPATyPOH;
Hzpoesie
o JIENOBAsS UIPA;
e TEJATOTWUECKHE CUTYallnH;
e [EJArOTHYCCKUE 33a4H,
Heuzpoesie
« TECTHPOBAHKE, KOIVICKTHBHASA MBICUTENBHAST AEATEIBHOCTS,

HHCTPYKIHH [0 TeXHUKE 0€30MaCHOCTH
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PEKOMEHIYEMAA JIMTEPATYPA

Jlna cmyoenmos

B.M KoncmanmunosB.Mu Op. buomorms mna mpodeccnit n CreHHaAIBHOCTER
TEXHHUECKOr0 U eCTECTBEHHO - HaydHoro mnpoduneil: yueOHHK A CTYACHTOB
npodeccHOHATBHEIX  00Pa30BATEIBHEIX OpraHM3almit, OCBAaMBAKOIMKEX NpodeccHo H
criermansaocty CI1O. — M., 2017.

Yebwuues H.B., I'punesa I'[. buonorus Ijs CTYAEHTOB npod)ecCHOHANBHBIX
06pa3oBaTebHBIX OPraH@3alii, OCBAMBAIOIIAX npodeccrio u cnetmamsroctd CIIO. —
M., 2017. -

B.M Koncmaumunos, baonorns ans npodeccut U CIENMaNbHOCTSH TEXHUYECKOTO ’
eCTECTBEHHO - HayuHoro npodueit. — M., 2017,

Benses JI.K., Juimuuy I'M., Kysneyosa JI.H. u op. bronorus (6a30Bb1it ypoBeHs). 10
kmace. — M., 2014, .
Houyesa A.JO. Buonorus. Bech HIKOMBHBIM KYpPC B CXCMax H tabmunax. — M.,
2014. :
Jyxamiun A.C., Pyvun A.b., Cunaesa T.5. u Op. BAOIOrus ¢ OCHOBAMH BKOJIOTHUH!
yUeOHHK U CTY/. YIPEKICHUH BbICII, obpasosanud. -— M., 2014.
Mawvonmos C.I., 3axapos B.b., Koznoséa T.A. Buonorms: y4eOHHK sl CTYA.
yupexAeHuil BbICII. 00pa3oBaHus (6axanaspuar). — M., 2014,
Hurxumuncrkas T.B. BHonords: xapMaHHBIA CIPaBOYHUK. — M., 2015.
Cusoenazos B.H., Acagponoea H.5., 3axaposa E.T. buomorus. Ofmas OrosIorus:
6230851 yposens, 10—11 xrace. — M., 2014.
Cyxopyxosa JL.H., Kyumenxo B.C., Heanoea T B. Bbuonorus (6a30Bbiif YPOBEHb).
10— 11 wimace. — M., 2014

Jlna npenooasamenei

O6 obpasoBaruu B Poccuiickoii deaepauun. dbenep. 3axon ot 29.12.2012 Ne 273-03
(B pes. Penepanbubix 3akoHoB 0T 07.05.2013 No 99-®3, or 07.06. 2013 Ne 120-D3, or
02.07.20013 Ne 170-®3, or 23.07.2013 Ne 203-®3, or 25.1 1.2013 Ne 317-@3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.052014 Ne 84-03, ot 27.05.2014
Ne 135-@3, or 04.06.2014 Ne 148-D3, 1 u3M., BHECCHHBIMH DenepanbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3, 8 pex. o1 03.07.2016, ¢ m3m. ot 19.12.2016.)

IIpukas MunucTEpCTBa OOPA3OBAHUA U HAYKH P® ot 31 pexabpa 2015 r. N 1578 "O
BHECCHUH W3MCHCHHUH B denepanbHBIE rocyIapCTBCHHBIH o0pa3oBaTeNbHbl CTaHAAPT
cpeaHero obwero oopasoBaHus, YTBEPKACHHbH NMPHKA30M Munncrepersa 00pasoBaHus
u Hayka Poccuiickoit ®enepanun ot 17 mas 2012r. N413~

[TpuMmepHas OCHOBHAZ 00pa3oBareiibHas porpaMma CpeaHero obmtero obpa3oBaHud,
ono6penHas perenueM QeneparsHoro yHeGHO-METOANUECKOrO 0OBEIHHEHIS 10 001IEMY
obpazosanuio (mporokon ot 28 mons 2016r. Ne 2/16-3).
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Bronorus: B 2 T. / mox ped. HL.B.SIpeiruna. — M., 2014.
 Brojorns; pyKOBOACTBO K MPAKTHICCKUM 3aHATHAM / mon pea. B.B.Mapkuro#. —
M., 2010.
Jlapeun Y. Counnenus, — T. 3. — M., 1939.
Japseun 4. IlponcxoxeHUe BUOB. — M., 2006.

wr

Kobuianckui B.A. ®Gunocodys 5KOIOTUH: KPaTKAH Kype: yued. mocobne Uit By30B.
— M., 2010. | |
 Opnosa D.A. Vicropus auTPOMOIOrAHECKUX yueHnit; yqeOHuK A BY30B. — M.,
2014. -

TTexoe A.I1. Buonords, reHeTHKA ¥ TapasuToNoTHA. — M., 2015.

Humepnem-pecypcul

www.sbio.info (Bes Guonorna. CoBpeMEHHAs OUONOrnd, CTaThW, HOBOCTH,
OubIHoTEKA).
www window.eduru (Eomeoe oOKkHO JjocTynma K 0Opa3OBATENBHEIM PECypea .
NurepHera 110 GHONOTHH). o
www.Sballov.rwtest (Tect ans aluTYpMEHTOB NO BCEMY LIKOABHOMY Kypey
OMOJIOTHH ). '
www vspu.ac.ru/deold/bio/bio.htm  (TenekoMMYHHKALHOHRHBIE — BUKTOPMHBL  HO
GHOIOTMY — JKOJIOTHH Ha cepBepe BOPOHEKCKOro YHHUBEPCUTETA).
www.biology.ru (Buomorusa B OtkpsiToM Komiemie. CalT COACPKAT 3IEKTPOHHBIH
yue6HuK 1o 6uonorny, On-line TecTsI). |
www.informikaru (OnekTpoHHBIH  y4eOHUK, OONBLIION CITMCOK ~ HWHTCPHET-
PECypCoB).
www.nre.edu.ru (Buonorudeckas KapTana MUpa. Pasnen KOMIBIOTCPHOTO yueOHuKa,
paspabotannoro B MOCKOBCKOM rocy/1apCTBEHHOM OTKPBRITOM YHHUBEPCHTETE).
www . nature.ok.ru (Pemkpe M HCYE3AIOLIUEC KMBOTHBIC Poccrim  — TIPOCKT
xonormueckoro rnearpa MY nm. M.B JlomoHocoBa).
' www kozlenkoanarodru (Jns Tex, KTO yduTcs cam M YHUHT JAPYTHX;. O4HO H
ARCTAHITMOBHO, OMONMOTUH, XUMHY, APYTHM IpeaAMETaM). |
www.schoolcity.by (Bromorus B BONPOCax i OTBETaX).
www.bril2002 narod.ru (Bronorms i MKombHUKOB. Kparkasd, KOMOAKTHAL, HO
MOCTATOIHO moApolHas wa(popMaiMs TO pasjienam: «Obmas duonorusy», «boTaHuKay,
«3oonorusay, «HenoBex»).
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