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1. HACHIOPT PABOYEH IPOTPAMMBI YUEBHOM JVCTIUTLIAHbI
1.1. ObaacTr npumeHenus paboueii IporpamMmeor

Pabouas mporpamma  oGuieo6pasoBaTensHON  yueGHON — AMCHETIHEBI  «BHONOTHSY
TIpeHasHAYCHA IS U3y4eHus GHOJIOTHH B MPO(ECcCHOHANBHEIX 06pa3oBaTeNbHBIX OPraHHU3aIHsX,
peanusyromux o6pasoBaTeNbHYIO IPOTPaMMy CPEIHEr0 OGIIEro o0pasoBanus B Ipenenax
ocsoenus IIICC3 CIIO na 6ase OCHOBHOTO OGWEr0 OGPA3OBAHUSA MO CIIENHUAIBHOCTH
Texau4ueckoro npopuias CII0

15.02.15 «Texnonorus Meramiooopabarsisaomero IPOM3BOACTB A

1.2. Mecro yueGHOH AMCHUIIMHBI B CTPYKTYpe OCHOBHOH npodeccHoHaIbLHOI
00pa3oBaTeILHON NPOrpaMMBbI:

yuaeOHas aucuummna «BHONOrHs» sBISeTCS YYEOHBIM IPEAMETOM IO BBIOOpY u3
00s3aTeNbHON  nIpenMeTHOM obmacTH  «EcTecTBeHHbIE Haykn» @OI'OC cpeamero o6mero
oOpazoBanwus.

1.3. Ilean 1 3ana4n y4eGHON AMCHUIUTHABI — TPEGOBAHAS K pe3yIbTaTaM OCBOCHHSN y4eOHOI
NUCUMILTUHBL:
Conepxanue nporpamMMe! «BHOIOTHA» HATIPABICHO HA NOCTHIKEHITE CIIENYIOIUX IIeTIei:

— (opmupoBanye y 06y4aArOMIMXCS YMEHHS OLEHUBATH 3HAYUMOCTD OHOIOIMYECKOrO 3HAHS JUTSL
Ka)KI0ro 4eloBeKa;

~ (GopMHpOBaHKE y OOYYAIOMHXCS LEIOCTHOTO IPEACTABICHUS O MHPE M PONM OHMOJOrMH B
CO3JJaHHA COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHBI MHpPA; YMEHHS OOBICHATH OOBEKTHI M
NPOLECCHl OKPYXKAOIIEH NeHCTBUTENFHOCTH: IPUPOIHOM, COUANBHOI, KYJbTYPHOH, TEXHUUCCKOM
Cpelbl, UCIIONB3YS I STOT0 OHONIOrHYeCcKUe 3SHAHUS,

~ pasBuTHe y OOydYaromuxcs yMEHHH pasnudaTh (BaKThl B OLECHKH, CPaBHHMBATH OIICHOYHBIE
BBIBOZIBI, BUACTH UX CBSI3H C KPHUTEPHSIMHU OLEHOK U CBA3b KPUTEPUEB C ONpPEAEICHHON CHCTEMOi
HEHHOCTeH, pOPMYyNIUPOBATE ¥ 0GOCHOBEIBATE COBCTBEHHYIO IO3UIHIO;

— mnpuobpeTeHue  OGYYaIOIEMUCS  ONBITA pasHoOOOpa3HOH  [JedTeNnbHOCTH, IO3HAHUS |
CaMOTIO3HAHMS; KIIFOYCBBIX HABBIKOB, HMCIOLIUX YHHBEPCANBHOE 3HAYEHUE VIS PA3IMUHBIX BHIOB
AEATENBHOCTH (HABBIKOB PEIIEHHs IPOOJIeM, IIPHHATHS PEIICHUH, TONCKa, aHANK3a U 006paboTku
MH(POPMAIMH, KOMMYHUKATHBHEIX HABBIKOB, HABBIKOB HU3MEPEHMHM, COTPYAHUYECTBA, OE30IIACHOIO
o0pameHns ¢ BelIECTBAMY B IIOBCEIHEBHOM JKU3HU).

~ Pa3BUTHC IIO3HABATENLHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOBHOCTEH
obydaromuxcst B IPOLECCE H3yUeHHS OHOJNOTMYECKUX SBJICHHM: BBUIAIOIIXCS JOCTYDKEHUM
Guonorny, BomeENHMX B OGILIEUETOBEUECKYHO KyJIbTYpY; CIIOXKHBIX ¥ NPOTHBOPEUHUBEIX IIyTEH
PasBUTHA COBPEMEHHBIX HAYYHBIX B3IVIAZOB, HICH, T€OpUH, KOHLEHIHMIA, TUIIOTe3 (0 CYIIHOCTH U
IIPOUCXOXNACHHAH JKU3HH, ENIOBEKa) B XOZ€ pabOTHl C Pa3NHIHBIMI HCTOUYHUKAMH HH(OPMALIAH;

Oceoenne comeprxanus yueGHON nuCIMILTHEDT «BHOIOrHsY 06eCTeTHBaeT TOCTIKEH S
CTYyNCHTaMH CIIEAYIONIUX Pe3yIbTATOB:

* TUYHOCHHbBIX:
— YYBCTBAa TOPAOCTH M YBAXEHMs K HCTOPHMH M NOCTHIKEHHS OTEUECTBEHHON OHOJIIOTHYECKOM
HayKH; MPENICTABIEHHS O LIEJOCTHON eCTECTBEHHOHAYYHON KapTHHE MHPa;
— GHONOrHYeCKy IPAMOTHOE MOBENEHHE B IPODECCHOHANBHOM IEATEIPHOCTH 1 B OBITY;
— TOTOBHOCTb K TNPOO/UKEHMIO 00pasoBaHHS M TOBHIICHHS KBAIMQUKAIMH B H3GPAHHOM
MPo(eCCHOHABHOM TEATENBHOCTH B OOBEKTHBHOE OCOBHAHKE POJIH GHONOTHIECKHX KOMIICTEHIIH

4



B 9TOM;

— YMEHHE HCIIOIB30BaTh JOCTHXKEHUS COBPEMEHHON GHOIOTHIECKON HAYKH H GHOTEXHONOTHI 1Is
TNOBBIIEHAS COOCTBEHHOTO MHTEIICKTYaIbHOTO DPA3BHTHS B BBIOPAHHOMN poeCCHOHATBHOMN
JESTELHOCTH;

* MemanpeomMemmaix:
— HCIHOJNB30BAHUE  DA3NMYHBIX  BHIOB  IIO3HABATENLHOM  NEATENLHOCTH M OCHOBHBIX
MHTCIUIEKTYaNbHEIX ONepanuil (IOCTaHOBKM 3ajaud, (OPMYJIHMpPOBAHHA TMIIOTE3, AHAIH3A U
CHHTE3a, CPaBHEeHHs, 0OOOBIEHNs, CHCTEMATH3AIMH, BBISBICHAS IPUYHHHO-CIICICTBEHHBIX CBA3eH,
TIOUCKa aHAIOTOB, (OPMyIMPOBAHHS BEIBOJOB) JUIS PEUIEHHS MTOCTABICHHOMN 38124, IPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHMS (HAOTIONEHNS, HAYIHOTO YKCIIEPHMEHTA) JUIs M3YUCHNMS Pa3IHIHBIX
CTOpOH GHOJIOTUYECKUX OOBEKTOB M IPOLECCOB, C KOTOPHIMH BO3HHKAET HEOBXOMHIMOCTD
CTJIKMBAThCA B IpodeccHoHaNBHOM cepe;
— HCHONB30BAHAE PA3IMHBIX HCTOYHUKOB HJIA IIOJyYeHHs GHOJIOrMYECKO HHPOPMAIHH, yMEHHE
OLEHUTH €€ NOCTOBEPHOCTD ML JOCTHXKEHHS XOPOLIKX Pe3yIbTaToB HpodeccHonanbHol chepe;
— TIOBBIMICHME HHTEIIEKTYaJbHOTO YPOBHS B IIPOIECCE H3YYEHHs OMONOTHYESCKHX SBICHMIL
BEITAIOLINXCS AOCTIDKCHHA OHOJIOTHH, BOIEAIIHX B OOIIEYETIOBEYECKYIO KYIBTYDPY; CIOKHBIX H
IIPOTHBOPEYMBLIX IyTEH Pa3BHTUS COBPEMEHHBIX HAYYHBIX B3[VIAZOB, HIEH, TEOPHH, KOHIIEIIHI,
ranores (O CYIIHOCTH M NIPOUCXOXIEHHM JKM3HH, YeNOBEKa) B XOAE PAGOTEL C pasiHHBIME
HCTOYHHKAMH HHPOPMAIUH;

* HPEOMEMHDIX:
— PacKpeIBaTh Ha NPUMEPAX posib OHONOrMHM B (JOPMHPOBAHHH COBPEMEHHON HAYIHON KAPTHHEI
MHDA U B IPAKTHYECKOH AEATENHHOCTH JIOACH;
— TIOHHMATh M OMMCBHIBATL B3aMMOCBS3b MEXY €CTECTBEHHBIME HayKaMu: GHONOTHEH, PU3MKOL,
XUMUEH; yCTaHaBIMBATh B3aUMOCBSI3b IPHPOIHEIX SIBICHHUIA;
— TIOHMMATh CMBICI, PA3IU4YaTh M ONKCHIBATL CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJATAFOIIMMU
OHONOrHYeCKAMY TOHATHSAMH: KIETKA, OPraHu3M, BH, 9KOCHCTEMA, Ouochepa;
— MWCHONIBb30BATH OCHOBHBIE METOJBI HAYYHOrO TIO3HAHHUS B YYEOHBIX OHONOTHUECKHX
MCCNICI0BAHNUAX, MIPOBOJUTE SKCIEPUMEHTHI 10 M3YYEHHIO OHOIOTHYECKUX OOBEKTOB M SIBJICHMUI,
O0BSACHATE Pe3yMBTaThl IKCHEPAMEHTOB, aHAH3HPOBATH WX, (GOpMYITHPOBATE BEIBOJLL,
~ (opMyMHpOBAaTH THIIOTE3bl HA OCHOBAHHH IPELIOKEHHOH OHOTOTHYECKO uapopManuu u
[IpeyaraTte BApUaHThl IPOBEPKH THIIOTES;
— CPaBHHBATH OHOJNOIMYECKHE OGBEKTEI MEX/y COGOM MO 3aMAHHBIM KPHTCPHSM, AEATh BHIBOIEI
U YMO3aK/TIOYEHHSI HA OCHOBE CPaBHEHNS,
— OOOCHOBBIBATH €IMHCTBO JKHBOM H HEXHMBOM PHPOMIEL, POJICTBO JKHBBIX OPraHH3MOB,
B3aMMOCBS3H OPraHU3MOB M OKPY’)KaIOIIeH CpeIbl Ha OCHOBE OHOJOTHYECKHX TEOPHIA;

— HPHUBOIHUTG NPUMEPHI BEIIECTB OCHOBHBIX TDPYII OPraHHYeCKHX COEIMHEHMH KIeTKH(GenKos,
JKHPOB, YITIEBOJOB, HYKJICHHOBBIX I(I/ICJ'IOT);

— Pacrno3HaBaTh KJIETKH (IIPOKAPHOT M JYKAPHOT, PACTCHHN M JKUBOTHBIX) IO OIMCAHHMIO, HA
CXEMaTHYECKUX M300PaXKEHHIX; YCTAHABIHBATE CBA3b CTPOCHHUS M (bYHKIHMIM KOMIIOHEHTOB KIICTKH,
0DOCHOBBIBATH MHOTOOOPA3HE KIIETOK;

— PpacrosHaparh MONYJISIUIO U OHONOTHYECKHIT BUI 110 OCHOBHBIM IPU3HAKAM;

— ONHCBHIBATH (EHOTUI MHOTO KJIETOYHBIX PACTEHHMH M IKHBOTHBIX IIO MOP(}OTOTHIECKOMY
KPUTEPHIO,

— OOBACHATL MHOrOOGpa3sHe OPraHU3MOB, IIPUMEHSIS 9BOJIOIIMOHHYIO TEOPHIO;

— KknaccuuuMpoBaTh GHONOrMYEeCKHe OOBEKTHI Ha OCHOBAHHH OJHOTO MM  HECKOJLKEX
CYIMCCTBEHHBIX IPH3HAKOB (TUIBI MUTAHMS, CIOCOOBI ABIXAHHS H PA3MHOKCHHS, OCOGEHHOCTH
pa3BUTHSA);

— OOBACHATH NPUYMHEI HACIIEACTBEHHEIX 3260 ICBaHMIA;



~ BBUBJIATH H3MEHYHBOCTH Y OPraHU3MOB; OOBSCHATH MPOSBIEHHE BHIOB WM3MEHYHBOCTH,
HCIIONB3YS 3aKOHOMEPHOCTH M3MEHYMBOCTH; CPABHUBATH HACJIEACTBEHHYIO M HEHACIEICTBEHHYIO
U3MEHYHBOCTE;

— BBUBIATE Mopgonoruyeckue, (U3HONOTMYECKHe, MOBEIEHUECCKHE ANAITAIMH OPTaHU3MOB K
cpene oOUTaHKs U NEHCTBUIO SKOJIOTHYECKHX (PaKTOPOB;

— COCTaBJIATEH CXEMBI IIEPEHOCA BEIECTB H SHEPTHHU B 9KOCUCTeMe(LETH THTaHHs);

~ ITpHUBOIHUTE NOKA3ATENLCTBA HEOOXOMMMOCTH COXPaHEHHs GHOPasHoOOpasust M YCTOHYHBOTO
Pa3BUTHS U OXPAHBI OKPYKAFOLIEH CPEIEL;

— OLCHUBATH JIOCTOBEPHOCTE GHONOTHYECKOH HH(bOPMALWH, NOMYYeHHOM U3 PAa3HBIX MCTOYHHKOR,
BBIIENATE HEOOXOMMMYI0 MHDOPMAlMIO IS HCIONB30BAHHA €€ B YJeOHOH NesTeNbHOCTH I
PEIICHUH NMPAaKTHYECKHUX 3313,

— TpeNCTaBIATh OHONOTHYECKyIO HHMOPMAIIHIO B BHAE TEKCTa, TaGMHUIIbL, rpadiKa, UarpaMmel i
AeNaTh BBIBOJBI HA OCHOBAHHH IIPEACTABICHHBIX TAHHBIX,

— OLCHMBATH DPOJb JOCTIDKCHHM TICHETHKH, CeNEeKIMH, OHOTEXHOJNOTMH H B HPaKTHYECKOH
ACSATEILHOCTH YeIOBEKa M B COOCTBEHHOM KHU3HM;

~ OOBACHSATb HEraTWBHOE BIIHMAHHE BELIECTB(IKOrONIS, HMKOTHHA, HAPKOTHYECKIX BEIIIECTB)Ha
3apOJIBIIEBOE PA3BUTHE YEIIOBEKA,

— OOBACHATH IOCIIENCTBYUSL BIUSHUSL MYTATCHOB;,

— OOBACHATH BO3MOXKHBIE IPHYMHEI HAC/CACTBEHHBIX 3a60/IeBAHMIA.



2. CTPYKTYPA Y CONEPXKAHUE YYEBHOMI JACHUATIIAHEBI

2.1. O6bem y4e6HOMH JHCHHILIUHBI M BUIbI y4e0Hoii padoThI

Bun yuebuol paboTsr O06weM vacos
O6nem o0pazoBarteabHOi IPOrpaMMeI y4e0HOH MM CUNNIMHBI 34

B TOM YHCIJIE:

TEOPETHYECKOE 00yUeHue 18
nabopatopHsie paboTs! (eciu npeoycmompeno) 16

HPaKTHIECKUE 3aHATHS (eC/IU npedyCcMOmpeno) -

MHUBUNalIbHBIH IPOCKT (eciiu npedycmompeno) -

KOHCYJIbTallun -

camocroaTenpHas pabora obyyatomerocs (Bcero) (eciu npeodycmMompeno) -

B TOM YHCIIE:

CaMOCTOATENbHAsA PabOTa HAM HHIMBHYaILHEIM IPOEKTOM (eCiu -
npeoycmMompeno)

IIpomexyTounas arrecramus (Huppepenyuposannviii 3auém) -
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3. XAPAKTEPUCTHKA OCHOBHBIX BH/IOB YYEBHOM AEATEJBHOCTH

CTYJAEHTOB.

COJEPXXAHHME
OBYUEHNA

XAPAKTEPHCTUKA OCHOBHBIX BUJIOB IEATENBHOCTH
CTYJIEHTOB (HA YPOBHE YUEBHBIX AEMCTBHUIN)

Beenenne

OsHaxomileHHe ¢ GHOOTHYECKHMH CHCTEMAaMU PasHOro ypoBHS: KIETKOM,
OpraHM3MOM, HONyNSNHUEH, dKOCHCTeMOH, Grochepoii. Onpenenenne poiu
Oronoruu B GOPMHUPOBAHUY COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHEI
MHpPa U MPaKTHYIECKON JESTENILHOCTH JIIO/IEH.

OO6yueHne CcoOIIONEHUIO IpaBUJI TIOBEIACHUS B IIPUPOZE, OEpEeKHOMY
OTHOIICHHIO K OMONOrUYecKUM OOBEKTAaM (PACTCHHSM M KHBOTHBIM U HX
COODIIeCTBAM) B MX OXpaHe

YYEHMUE O KJETKE

Xumuyeckas
OpPraHM3anus KJIeTKI

YMEHHE IIPOBOIUTL CPAaBHEHHE XHMHYECKON OpraHM3aliyl JKHUBBIX H
HEXHUBEIX 00BEKTOB.

Ilonmyvenne mnpencraBieHus o poiH OPraHWYeCKHX U HEOPraHWYeCKUX
BEIIECTB B KJIETKE

Crpoenue n pynxuuu
KJIeTKH

VI3ydenne CTPOEHHS KIETOK 3YKapHOT, CTPOCHHS H MHOIr000pa3sus KJIETOK
PAaCTeHHMH U XKUBOTHBIX C HOMOIIBIO MHKPOIIPENIAPATOB.

Habmoznenne xieTok pacTeHuii 1 KHUBOTHBIX TTOJ MUKPOCKOIIOM Ha FOTOBBIX
MHKpOIIpenaparax, ux olucaHue.

Ipurorosiienue u OmiCcaHKe MUKPONPENIAPATOR KIIETOK PACTEHHL.
CpaBHeHWE CTpOCHHsS KIETOK pPacTeHHH M SKHBOTHBIX 1[I0 T[OTOBEIM
MHUKpOIpenaparam

O0meH BemecTs u
NpeBpalieHne
JHEPruH B KJETKe

YMeHHUe CTPOUTE CXEMBI JHEPTETUIECKOTO 06GMEHa M GHOCHHTE32 GelIKA.

[Tonyyenwe mpencTaBieHust o NPOCTPAHCTBEHHOH CTpyKType Oelnka,
mosiekyn JIHK u PHK

KuzHeHHBI UK
KJICTKH

O3sHaKOMJIEHHE € KIIETOUHOH TeopHeit CTPOEHHS OPraHu3MOB.

YMEHHE CaMOCTOSTENBHO HCKATh TOKA3aTeNbCTBA TOTO, YTO KIIETKA —
SICMEHTApHAS JKHMBAs CHCTEMa M OCHOBHAS CTPYKTYPHO-(QyHKUIHOHATHHAS
SIUHHMIIA BCEX JKHMBBIX OPraHU3MOB

OPT'AHU3M. PASMHOKEHME W UHAWBUAYAJILHOE PASBUTUE OPT AHU3MOB

PazmHoxenue Osiazienue 3HAHUSIME O PA3MHOMKEHHH KaK O BaKHEHIIEM CBOMCTEE JKABBIX
OPraHHU3MOB OpraHU3MOB.
YMeHHe caMOCTOSTENFHO HAXOMAUTD OTIIMYKAS MUTO3a oTMel03a, onmpenenss
SBOJIIOIUOHHYIO POJIb STHUX BUIOB AEICHUS KICTKH
HWupnBupyansnoe O3HaKOMIIEHHE C OCHOBHBIMH CTA[HSIMH OHTOr€HE3a Ha IIPUMEpPE Pa3BUTHUS
pa3BuTHE ITO3BOHOYHBIX JKHBOTHEIX.
OpraHusma YMeHHE XapaKTepH30BaTh CTaiuu OCTSMOPHOHATBHOIO PA3BUTUS Ha
npuMepe 4enoBeka. O3HAKOMIIEHHE ¢ NPHYMHAMH HAPYIIEHHH B pasBUTUM
OpraHU3MOB.
PasButie ymeHHA IpaBHIBHO  (OPMEPOBATH JIOKa3aTeNbHYI0  Oasy
9BOJIOLOHHOIO Pa3BUTHs JKHBOTHOTO MHpPa
HNupuBnayansHoe BrisieHne W onucande NpPH3HAKOB CXOACTBA 3apojpled 4YenoBeka u
pa3BUTHE APYTHX MO3BOHOYHBIX KaK JOKA3ATENbCTBA HX SBOJIIOLHOHHOTO POACTBA.
qyeaoBeKa Ilosry4yenne pecTaBieHus O IOCISACTBUIX BIUSHUS aJIKOrOJIsl, HUKOTHHA,
HapKOTUYECKUX BELIECTB, 3arpA3HeHUs
CPCIbl Ha Pa3BUTHE ¥ PENPONYKTHBHOE 3[I0POBBE YEOBEKA
OCHOBLI 'EHETUKHU ¥ CEJEKIINN
3axoHoMepHOCTH OsHakomsieHHE ¢ HACIEACTBEHHOM M HEHACIICACTBEHHOH H3MECHINBOCTLIO M
H3MEHYHBOCTH e¢ OHOJIOTHYECKOM POJIBIO B 3BOJIOIAM KHUBOTO Mupa.

HonyquHe HOpPEACTaBJICHHUA O CBSI3U F'€HETUKU U MEIHUIIUHEL.
O3HaKoOMIIEHHE C HaCJIeOCTBEHHBIMH O0JIe3HIMH YCJIOBCKA, UX NPHUYHMHAMA U
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IPOQUIAKTHKOH.

Usygenne  Biuusmms  ankoromusma, HapKOMaHMH, KypeHHA Ha
HaCIEICTBEHHOCTE Ha BUAEOMAaTepHalle.

Anamns  ¢deHoTHIHYECKOH wW3MeHUMBOCTH. BhiBCHME MyTareHOB B
OKPYXKAIOMEeH Cpelie M KOCBEHHas OLEHKA BO3MOXKHOTO HX BIIHSHHS Ha
OpraHu3M

OcHOBBI cesrexuu
pacreHwuii,
KUBOTHLIX M
MHKPOOPraHM3MOB

Ionyyenue mnpencTaBneHus o reHeTHKe Kak o TEOPETHUYECKOH OCHOBE
CEJICKIIHH.

Passutie meranpenmerHbx ymenuit B IpOecce HaxOXIEHHUS Ha KapTe
OEHTPOB MHOr000pasHs W NPOHCXOXKICHUS KyJbTYPHBIX pacTeHHUit u
AOMAIIHKX XKUBOTHEIX, OTKPHITEIX H. Y. BaBuiosbim.

Usyuenne MeTon0B rubpumsanis HCKYCCTBEHHOr0 0T6O0pa.

YMeHne pasGUpaThCs B 3THYECKHX ACIIEKTAX HEKOTOPBIX IOCTHIKEHHUH B
OHOTEXHONOTHN: KIOHMPOBAHMY JKMBOTHBIX H npobieMax KIOHHPOBAHUS
YeJIoBeKa.

O3HakoOMIIEHHE C OCHOBHBIMH JOCTHKCHUSIME COBPEMEHHOH CeJleKIiu
KYJILTYPHBIX paCTEHHH, JOMAIIHHX )KUBOTHBIX M MHKPOOPTAHH3MOB-

INPOUCXOXKAEHWUE U PA3BUTHE KN3HU HA 3EMJIE. 3BOJIIOLIMOHHOE YYEHUE

Ipoucxoxknenne n
HayajJbHbIE
3TaNbl pa3BUTHS
JKH3HHT Ha 3eMJie

AHaIH3 ¥ OLIEHKA PA3IMYHBIX THIIOTE3 IIPOUCXOKIACHUS KU3HH.

IMonyyenue npencrapienns o6 YCJIOXXHEHHHM JKMBBIX OPTraHU3MOB Ha 3emiie
B IIPOLIECCE DBOJIIOLUU.

VYMEHHE 5KCIEPHMEHTATLHBIM MyTEM BBIABJIATE aAAITHBHBIE OCODEHHOCTH
OPTraHM3MOB, MX OTHOCHTENBHBIH XapakTep. O3HAKOMIICHHE ¢ HEKOTOPBIMHU
LUPCACTABUTENAMH PEIKHX U UCUE3AIOIMX BUIOB PacTEeHUH M JKHBOTHBIX.
IlpoBenenne ommcanus ocoGei OMHOrO BHAA IO MOPQOTIOTHIECKOMY
KPUTEPHIO TpPH BBIIOJHEHHM JaGopaTOpHOi pabotel. BrisBrnenue yepT
HPUCTIOCOOIEHHOCTH OPraHU3MOB K PasHbIM cpenaM obuTaHus (BOIHOM,
HA3€MHO-BO3AYIIHOH, IOYBEHHOM

Heropust pasBuTus
3BOJXOIHOHHBIX M

WNsyyenue macnenus uenoseuecTsa Ha OpUMEPE 3HAKOMCTBA C HCTOPHEH
Pa3sBUTHUS 3BOJIOLMOHHEIX UJICH

K. Jlunwes, X. B. Jlamapka Y. Jlapeuna. OueHupanue poiu
SBOJIIOIMOHHOTO y4eHHs B (POPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpA.

PasBuTre cIoCOGHOCTH ACHO M TOYHO HW3NAraTh CBOM MBICIIH, JIOTHYECKH
00OCHOBEIBATE CBOKO TOYKY 3PCHUs, BOCIPHHMMATh M AaHAJIU3MPOBATH
MHEHHS COOCCEIHUKOB, NPU3HABAs IIPABO ApYyroro 4YejoBeka Ha HHOE
MHEHHE

MuxposBoJionust
H MaKpO3BOIIOLUS

OsHakoMIeHHe ¢ KoHNemuuel suna, ee KPHTEPUSIMH, NOAOOP HPUMEPOB
TOTO, 4TO NOIYJIANMS — CTPYKTypHasl €IMHUIIA BHIA U 3BOJIOIHH.
OsHakomImeHHe ¢ JBHKYIMMHCS  CHUIAMH SBOJIOLMH H  ee
JOKa3aTeNIbCTBAMH.

YCBOEHHE TOro, 4YTO OCHOBHBIMH HaIpaBlICHUAMH  SBOJIOIOHHOIO
IIpOrpecea SBJIAI0TCS OUOTOTMYECKUIA POTPECCHH GHONOTHYECKH perpecc.
YMeHHE  OTCTaMBaTh  MHEHHE, O COXpaHEHHH  OHOJOrHYECKOro
MHOTr000pasHs Kak OCHOBE YCTONUYHMBOCTH Grocdepsr u mporpeccusHoOro ee
Pa3BUTHS. YMEHHE BBISBJIATH IPHYHHEI BHIMUPAHHS BUIOB

INPOUCXOXIEHHE YEJIOBEKA

AHTpomnorenes

AHasus3 ¥ olieHKa pa3IHIHbIX THIOTE3 O MPOMCXOXKICHUH YeIOBEKA.
Passutne ymenms crpouts A0Ka3aTenpHyr0 0asy IO CPaBHHUTENHHOMN
XapaKTEPUCTHKE YeJIOBEKa U PUMATOB, HOKA3bIBAs X POLCTRO.

Berasnenye 9tanos 3Bomonnn Yeoseka
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Yenoseueckue pacer

YMmenue HOKa3bpIBaTE PABECHCTBO YEJOBEYECKHX paCc Ha OCHOBAaHHH HX
POACTBA U €THHCTBA IIPOUCKOMACHU .
Pazsurue TOJICPAHTHOCTH, KpHUTHKA pacu3Ma BO BCEX €10 IIPOSIBIICHUAX

OCHOBEBEI 3K0OJIOTIH

IKOJIOrHS — HayKa 0

M3yqenue sxomorndeckux hakropos U UX BIMSHAS Ha OPraHU3MEL.

B3aUMOOTHOIIEHMAX | 3HAKOMCTBO C  3KOJOIHYECKHMU CHCTEMaMH, HUX BHMIOBOH u
OPraHM3MOB MEXK1y | IPOCTPAHCTBEHHOM  CTPYKTYpaMH. YMeHHe  OGLACHSTE IPUYHHEI
coboit YCTOMYHMBOCTH U CMEHBI 3KOCHCTEM.
H OKpYy:Kawmeii
cpenoit
Buocdepa — Osnakomnenune ¢ yueHuem B. . Bepuanckoro o Guochepexak o
riodanbHas riI00anbHoOl 3KOCHCTEME.
IKOCHCTEMA Hanmawe npexcrasnenus o cxeme skocmcTeMmsl Ha npuMepe Ouocdepsr,

KpyToBOPOTE BEIIECTB H IIPEBPALIEHHH SHEPTHH B Guochepe.
YMEHUe N0Ka3BIBATE POJIb KUBEIX OPTAHU3MOB B brocepe Ha KOHKPETHBIX
IpHuMepax

buocdepa u yesoBex

Haxoxxmenuwe CBS3M  u3MeHeHHS B buocepe ¢ TOCTENCTBUSIMHE
ACATCNBHOCTH 4YeNIOBeKa B OKpyXamommied cpeme. Ymenue OIIPEMEIATh
BO3JICUCTBHE IPOU3BOACTBEHHOM NEATEIbHOCTH HA OKPYXKAIOIIYIO CPEAy B
obyacTu cBoeit

Oymymeit mnpodpeccun. O3HAKOMICHHE C IIO0ATBHEIME  KOTOTHYECKIMH
Ipo0JIeMaMy H YMEHHE OIPEIeIIATE IIyTH UX PELIEHMS.

Onmcanme u mpakTHYEcKoe CO3aHHE HCKYCCTBEHHONH HKOCHCTEMBI
(IpecHOBOIHOTO akBapuyMa). Pelenye 3KOTOrIIeCKITX 3a7ay.

HemonCcTprpoBaHue YMEHHS  TIOCTaHOBKH  IeNed  JesTenbHOCTH,
IIJJAaHUPOBAHMUS coOCTBEHHOIM JEATEIBHOCTH IS JOCTHXKEHH S
IIOCTABIICHHEBIX Ileei.
BUOHUKA

brnonuxa xak oqno 3 | O3nakomienme o NIpUMCpaMB  HCIIOJIL30BAHHSA B  XO3SHCTBEHHOM
HanpaBJeHui ACATCIBHOCTH  JIIOACH  MOpOoPYHKIMOHATBHBIX YEPT  OpTraHH3alU{
OouoJIoruu u PAaCTEeHHH U XMBOTHBIX [IPU CO3TAHUU COBEPIUCHHBIX TEXHUYECKUX CHCTEM

KHOepHeTHKH U YCTPOMCTB IO aHAIOTMH C KUBBIMH CHCTEMAMI.

3HaKOMCTBO ¢ TpyOUaThIMu CTPYKTYypaMH B XHBOH IIPHPOIE M TEXHHUKE,
a5pO/IMHAMUICCKUMA ¥ THAPOJMHAMHYECKHMHA YCTPONHCTBAMH B SKHBOM
IPUPOJIE U TEXHHUKE.
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4. YCJIOBUS PEATIM3ALIMN YYEBHOM JUCHMILTAHBI

4.1. Marepuabno-rexnuyeckoe ofecnedenne

Jns  peammsamuu  nporpaMMel  yueGHONW MMCHMIUIHHBL  «BHOTOIHY HpeNyCMOTPEHBI
CIIEYIOLIME CIIEUANbHEBIE IOMEIICHUS:

Kabuuer«buonozuuy, ocHamennbii oGopynOBaAHHEM: Ha2NAOHbIMU ROCOOUAMY, IKPAHHO-
36YKOBLIMU  NOCOOUAMY,  UHPOPMAYUOHHO-KOMMYHUKAYUOHHDILMU cpedcmeamy, TEXHUYECKUMH
CPEACTBAMH OOYUEHHMS: MASHUMHO-MAPKEPHOT DOCKOT, MYNoMUMEOUANPOEKMOPOM ,HOYMOYKOM,
8bIXO0OM 8 UHMEPHEM.

JlaGoparopus, ocHaIlEHHAs HATYpPAIBEHBIMU 0GBEKTAMA, MOJIeISIMH, TIPUOOpaMH 1 HabopamMu
AL TIOCTAHOBKM ~ IEMOHCTPAMOHHOTO M YYEHHYECKOr0 OKCHEPHUMEHTA, pEeakTHBAMH
BCIIOMOTI'aTeIbHBIM 0060y I0BaHUEM

4.2. Y4ebHo-MeToan4ecKoe H HHPOPMALMOHHOE 0fecIedeHe
4.2.1. Kunroo6ecnedennocrs

HanmenoBanue nurepatypoi: asTop, nassanue, Bua T'on Koanyecrso Hannvue B
U3AHMSl, H3AATENLCTBO M3JaHHsA IK3EMILISIPOB IIEKTPOHHOM
H31aHuii B Oubnnorexe Bal'y
oudnnoreke
Bal'y B
COOTBETCTBHE ¢
®roc coo

OcHoBHas uTepaTYpa

Ilaceunux B.B., Kamenckuit A.A., Py6uos
AM. u gp. /Tlox pen. Ilaceunmka B.B.

N . 2019 25
Buonorus (6a30Beiif ¥ yriy6ieHHbIH YPOBEHBE).
10 xmacc. ML.: "Uzparensctro "TIpocaemenmue”,
ITaceunnx B.B., Kamenckuit A.A., Py6Guos
AM. u gp. /Tlox pen. Ilaceunuka B.B. 2019 25

buonorus (6a30Bbii U yriy6neHHbIH YPOBEHB).
11xnace. M.: "Usnarenscrso "TIpocsemenye”,

JlonosHnTeILHAS IHTEpaTypa

Kamenckuit, AA. Buomorus. O6mas
buomorus: 10 - 11 kmaccel: yueGHHK misg
00m1e06pa3oBaTeNbHEIX yuUpexaeHuid / A. A.
Kamenckuit, E. A. Kpukcynos, B. B. [Taceqnuk
.- 6-e w311, crep. - M.: lpoda, 2010. - 367 c.
ISBN 978-5-358-08546-6.

2010 59

4.2.2. Ilepuoanyueckue m3aanus
4.2.3. TaTepHET-pecypehl
OtxperTeiit Komemx. Buonorns. - URL: https://biology.ru/
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5. KOHTPOJIb X OLIEHKA PE3VJIbTATOB OCBOEHUS YYEBHOII AUCIUAIIJINHBI

Pe3yabTaTel 06yuenus

MeToabl oOLleHKH

Cmyodenm nayuumca:

— PAcKpEIBATh Ha IPUMEpPAX PONk OHOJIOTHH B GOPMUPOBAHHE COBPEMEHHOM
HAYYHOH KapTHHBI MHPA U B IPAKTHIECKON IEATENLHOCTH SO,

— TOHMMATh M ONHCBHIBATH B3AMMOCBS3b MEXAY €CTECTBEHHBIMH HAYKAMH:
Guonoruelt, Qu3NKOM, XUMHEl; YCTAHABIMBATH B3AUMOCBS3E IPUPOTHBIX
SIBJICHHI;

— TOHMMATE CMBICI, pasiudarh M OIMCHIBATE CHCTEMHYIO CBSI3h MENKLY
OCHORBOIIOJIArarOIuMU 6HOJ’IOFI/I‘-ICCKI/IMI/I IIOHATHAMM: KJICTKa, OpraHu3M, BH,
aKocHcTEMa, buochepa;

~ MHCHONB30BATH OCHOBHBEIE METOABI HAYYHOTO I[O3HAHUA B Y4eGHBIX
OUONOTHYECKHX HCCIIEAOBAHUAX, IPOBOIATE OKCHEPHMEHTHI 110 H3yYEHHUIO
OHOJIOTNYECKHUX OOBEKTOB U ABJICHMUI, 06BICHITD PEe3yNbTaThl SKCIEPHMEHTOB,
aHaJIM3UPOBATH UX, POPMYIHPOBATE BEIBOIEL,

— (opMyIHpOBATE IMIIOTE3bl HA OCHOBAHHY IPENIOKEHHOH GHOIOIHIECKO
HHGbOPMALWK K TIPEIAraTh BAPHAHTEHT IPOBEPKH TUIIOTES;

— CpPaBHUBATh OHONOTMYECKHE OOGBEKTH MeEXJAy COGOH MO  3a/MaHHBIM
KPUTCPHSIM, [IENATE BBIBOAB! M YMO3aK/IIOUEHHS HA OCHOBE CPABHEHUS,

— OOOCHOBHIBATH €IMHCTBO KMBOM W HEKHBOM TIPUPOJBI, POJCTBO KHUBBIX
OpraHU3MOB, B3aUMOCBA3H OPraHH3MOB M OKPYXAaIOUIEH Cpeapl HA OCHOBE
OHOTOrHYECKUX TEOPHI;

— UPHBOIUTL  IPUMEPLI  BEIIECTB  OCHOBHBIX [PYII  OPraHWYECKUX
COEMMHEHNH KITeTKH(GENKOB, JKHPOB, YIIEBOI0B, HYKIEHHOBEIX KHCJIOT);

— PpacrnosHaBaTh KICTKH (IIPOKAPHOT U SYKAPHOT, PACTEHUH YKMBOTHBIX) I10
OIINCAHMIO, HA CXCMATHYECKHX H300paKeHUSX; YCTAHABIUBATE CBA3b CTPOCHHUS
1 QyHKIMHE KOMIIOHEHTOB KIETKH, 06OCHOBLIBATE MHOroo6pasue KIeToK;

— pacnosHaBaTh IIONYJANUIO U OHOJOrMYECKHH BHI 110 OCHOBHEIM
[IPU3HAKAM;

— ONKCBHIBATH (DEHOTHII MHOTO KIETOYHEIX DACTEHHH M IKMBOTHBIX I10
MOP(OIOTHYECKOMY KPHTEPHIO;

— OOBACHATL MHOrooGpasWe  OpraHH3MOB, IPUMEHSS  BOJIOIMOHHYIO
TEOPHIO;

— Kknaccudurmposath OHOMOrHUYECKHE OGBHEKTHI HA OCHOBAHHH OJHOI'O WIH
HECKOJIBKHX CYILICCTBEHHBIX NPU3HAKOB (THIIBI IIMTAHHS, CIIOCOOHI NBLIXAHUS M
Pa3sMHOXCHHS, OCOOEHHOCTH Pa3BUTHSA);

— OOBSICHATE IPUYHMHBI HAC/IEICTBEHHBIX 3260 ICBaHMiL;

— BBUIBUITH M3MEHYHBOCTH Y OPraHU3MOB; OOBSCHSTH ITPOSIBICHHE BHIOB
USMEHYHBOCTH, HCIIOJB3ys 33aKOHOMEPHOCTH M3MEHYMBOCTH; CpPABHUBATH
HAaCJIENICTBEHHYIO ¥ HEHACIEACTBEHHYIO H3MEHYHBOCTD;

— BBUBIATE  MopQonoruyeckue,  (DUIMOIOTHYUECKHE,  IIOBEICHUCCKHE
aanTalii OpraHu3MOB K cpefe OOHMTaHHS M HEHCTBHIO DKOJIOTHUECKHX
(bakTopos;

— COCTaBIIATE CXCMBI IEPEHOCA BEIUECTB M JHEPIHH B SKOCHCTeMe(LeIru
IIUTAHUA);

— TPHUBOIHTH JI0KA3ATEBCTBA HEOOXOAMMOCTH COXPAHEHHS GHOPAa3HO0OpasHst
U1 yCTOMYHBOTO PAa3BUTHS M OXPAHbI OKPY KArOIeit CpebL;

— OIEHMBATEH JIOCTOBEPHOCTH OHOJIOrHMYecKoi uHdOpMarm, [TOJIyYEHHOH U3
Pa3HBIX  HCTOYHWKOB, BBINCNSTL  HEOOXONMMYIO  MH(OpPMamuio s
HCTIOJIb30BAHMUS €€ B YYEOHOM NeATebHOCTH U PeIeHHH MPAKTHIECKHIX 3a/[a4;

Boinonnenue:
UHIUBUIYATbHBIX
3aJlaHHi,

nabopaTopHEIX paboT.
VnnuBumyansuele u
(pOHTATBHBIE OIPOCHL,
TECTOBBIE U ITHCHMEHHBIE
paboThL.
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— TPENCTaBIATE OHONOTHYECKYIO MH(OPMALMIO B BHAE TEKCTa, TaGIHIEL
rpadHKa, IuarpaMMbl M JeJaTh BBIBOABI HA OCHOBAHHH HPEACTaBICHHBIX
JIAHHBIX;

— ONCHMBATL PONb MOCTIDKEHMH IEHETHKH, CENEKLUH, OHOTEXHOJOTHMM U B
IPaKTAIECKOH ESTENbHOCTH YeNI0BeKa U B COOCTBEHHOM JKH3HM,

~ OOBSACHITH  HEraTHBHOE  BIIUSHUE BELIECTB(AJIKOTOJIS,  HUKOTHHA,
HapKOTHYECKHX BELIECTB)HA 3aPOIBILICBOE Pa3sBUTHE YEIOBEKA,

— OOBSCHATH MOCIEACTBHS BIMAHUSI MYTareHOB;

— OOBACHATH BO3MOXKHBIE IPHUYKMHE! HACIIEACTBEHHBIX 3260 ICBARMIL.

Hugppepenyuposanupii
3auém
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