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1. ITACHOPT PABOUEI IPOI'PAMMbBI YUEBHOM JIUCIUATLINHBI
BUOJIOTUS

1.1. O6nacTs npuMenenus paboueii MporpaMmbl

Pabouas  mporpamma  00meoOpa3oBaTesibHON — y4eOHOM — AUCHMIUIMHBL  «XUMEI»
NpeHasHaueHa JUId M3YYeHHA XUMHH B IIPOQECCHOHAIBHBIX 00pa3oBaTeNbHBIX Opradu3alysix,
peamu3yromux 00pasoBaTeNbHYI0 IMPOrpaMMy CpefHero ofmmero o6pa3oBaHHs B Mpenenax
ocgoennss IIMICC3 CIIO na 6ase ocHoBHOro ofbmero o6pasoBaHus IO CHENUANLHOCTH
TexHundeckoro npoguias CI10

15.02.10 «MexaTpoHuKka u MOOMIILHAS POGOTOTEXHHKA»

1.2. Mecto y4eOHOH AMCUMIVIMHBI B  CTPYKTYpPe OCHOBHOH mnpodecCHOHATBLHOI
00pa3oBaTeLHOI MPOrPAMMBI:

yueOHas mucuMIIMHA «BHOTOTHS» sBIsIeTCS yueOHBIM TIPEAMETOM MO BBIGOPY M3
obs3arenpHoM mpenMeTHolt o6mactu  «EctectBenmple maykum» @I'OC  cpemmero obimero
oOpa3oBaHus.

1.3. lean u 3axa4u y4eOHOH MUCHHILIHHBI — TPeGOBAHUI K Pe3yJbTATAM OCBOCHHS ydeOHOi
AMCUMIINHBL:

Coneprxanne porpaMMe! «Bronorus» HanpasieHo Ha JOCTHIKEHME CIIEIYIOMHX Lenel:

- (hopmMupoBaHKe y 00YYaIOIUXCSI YMEHHUs OLEHMBATL 3HAYMMOCTh OMOJOIMYECKOTO 3HAHMS U
KaXkJIOro 4eoBeKa;

- (opmupoBaHHe y OOYYAIOIIUXCs LETOCTHOTO MHPEACTABIEHHS O MHPE M DOIH GHONOTHH B
CO3JIAHUK COBPEMEHHON €CTECTBEHHO-HAy4HOH KAapTHHBI MHpPa; YMEHHS OOBACHITH OOBEKTHl M
IPOIIECCHI OKPYIKAIOIIEH NEHCTBUTENBHOCTH: IPUPOIHON, COLIMANBHOM, KYJIBTYPHON, TEXHHUUECKOM
Cpenbl, UCIIONIB3YS Ul 3TOr0 OUONIOTHYECKUE 3HAHMS,

- pasBuTHe y 00yYarOIMXCsl yMEHHH pa3nuyaTh GaKThl U OIEHKH, CPABHMBATH OLEHOYHBIE BBIBOJEL
BUJIETh UX CBSA3b C KPUTEPUAMH OLEHOK H CBA3H KPUTEPUEB C ONPEIEIEHHON CuCTeMON IIEHHOCTEH,
(popmyIHpoBaTh H 0OOCHOBBIBATE COOCTBEHHYIO MTO3UIIHUIO,

- npuobpereHHe OOYYaIOIIMMHKCsI ONBITA pa3sHOOOpPAasHOM  [NeATENbHOCTH, IIO3HAHHS |
CaMOIIO3HAHHS; KIIFOUEBBIX HABBIKOB, UMEIOIIHX YHUBEPCATIBHOE 3HAYECHHUE IS PasIMUHBLIX BHIOB
IeSTENBHOCTH (HABBIKOB PELIEHHUs MPOOJIEM, IPHHSTHS PEIUEHMUI, TOMCKA, aHanmM3a 0 06paboTKH
uH(pOpMaLIH, KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHHH, COTPYIHHYECTBA, HE30MaCHOr0
obpanieHus ¢ BeleCTBAMHU B IIOBCEAHEBHON XKU3HM). ,

- Ppa3sBUTHC MIO3HABATE/ILHEIX HHTEPECOB, HHTEIIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaromuxcss B IIPOLECCEe H3YYEHHsI OHOJOTHYECKUX SBIEHMH; BBIJAIOLIMXCS JOCTHIKCHHUI
GroNoruy, BOIIEAIIMX B OOIIEYENIOBEYECKYIO KYIbTYPY; CIOXHBIX M HPOTHBOPEUMBEIX MyTeif
PasBUTHA COBPEMEHHBIX HAYYHBIX B3IVIANOB, WIEH, TCOPHH, KOHUEHIMH, TUIOTEe3 (0 CYLHOCTH U
NPOUCXOXKACHHH JKU3HH, YEIOBEKA) B X0€ PabOThI C Pa3NMYHBIMU UCTOUHUKAME MHPOPMALMH;

OcBoenue COACPXKaHuA yq€6HOﬁ JUCHUILUIHHEI «bronorusy obecrneunsaet OJOCTHXKCHHUC
CTyACHTaMHU CICAYIOIINX Pe3yJbTaTOB:

* TUYHHOCHIHbIX:
- UYBCTBA TOPIOCTHA U YBAXKCHHS K UCTOPUU U JOCTHKEHUA OTEUSCTBEHHOH OMOJIOTHUECKOH HaYKH,
IIPEeNCTaBJIEHUS O LECIOCTHOM €CTECTBEHHOHAYYHOH KapTUuHE MHUpAa,
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- OHONIOrMYECKH IPaMOTHOE TIOBEIEHHE B IPO(ECCHOHATBHOM NeSTEIBHOCTH 1 B GBITY;

- TOTOBHOCTH K MpPOMODKCHHIO 00pa3soBaHHs M MOBHIIEHHMS KBaIH(QHKALME B H3GpaHHOM
PO ECCHOHATBHOMN NEATENEHOCTH M 0GHLEKTHBHOE OCO3HAHHE ponu 6GMONOTHYECKHX KOMIIETEHIMH
B 3TOM;

- YMCHHUEC HCIIONL30BaTh JOCTHIKEHHUS COBPEMEHHON OHOJIOTHYECKON HAYKHM M GHOTEXHOJIOTHM I
NOBBINICHUA COOCTBEHHOTO HMHTENIEKTYaNbHOrO PAa3BUTUA B BBHIOPAHHOM IPOECCHOHANBHOMN
JEATENBHOCTH;

* MEMANnPeOMemHbIX:
- UCHOJIb30BaHME  DAsjiMYHBIX  BHIOB  IO3HABATENLHOH  JESTENILHOCTH M OCHOBHBIX
HHTCJUICKTYaNbHBIX OIepalui (NOCTaHOBKM 3ajaud, (OpMYyJIHpOBAaHHS THIOTE3, AHAIH3A U
CHHTE34, CPaBHEHHS, 0000IICHNS, CHCTEMATH3AIMH, BBISBICHHS TPHUUHHO-CITEICTBEHHbIX CBs3ell,
TIOMCKa AHANOTOB, GOPMYIHPOBAHHS BEIBOIOB) JUIS PELUEHMs [IOCTABICHHOM 3a1auH, IPUMEHEHHe
OCHOBHBIX METOJIOB IO3HaHMUA (HAGIIOAEHNUS, HAYIHOTO IKCIIEPUMEHTA) IS U3YUEHHS PA3ITHYHBIX
CTOPOH OGHONIOIMYECKUX OOBEKTOB ¥ IPOLECCOB, C KOTOPHIMH BOSHHKAET HEOBXOIMMOCTD
CTaJIKUBATLCS B IIPOPECCHOHANBHOM cdepe;
- HCIIO/B30BAHUC PA3IUYHBIX HCTOYHHKOB UL NIONIYYEHHs OMONIOTMYecKod MH(OPMAIUH, YMEHHE
OHEHUTH €€ NOCTOBEPHOCTD ISl IOCTHIKEHHUS XOPOIIMX PE3yNbTaToB podeccHoHanbHol chepe;
- TIOBBIICHUC WHTEJUIEKTYaJlbHOTO YPOBHA B IpPOLECCe HU3YUEHHsS OMOJOTMYECKHX SBJICHMIA;
BBIIQIOUINXCA JOCTHKEHUH OHONOTHH, BOIIEAMINX B OOILUEYENIOBEUECKYIO KYIBTYDY; CIOKHBIX U
IPOTHBOPEUNBBIX MyTEH PasBUTHSI COBDEMEHHBIX HAYYHBIX B3TJILLOB, HAeH, TEOpHil, KOHIENIHL,
TunoTes (O CYMHOCTH M NPOMCXOXACHHH JKH3HH, 4eIOBEKa) B XOAE pabOTHl C pasIHuHBIMHU
HUCTOYHMKAaMU UH(POpMAaLIUY;

* HPEOMEMHbIX:
— PACKpBIBATL Ha IpPHMEpax posib Guonorud B GOpPMUPOBAHHM COBPEMEHHON HAyYHOH KapTHHBI
MHp2 U B IPAKTHYECKON AEATENLHOCTH JIFOIEH;
— MOHKMMATEL M OIMCBIBATE B3aMMOCBA3bL MEX/y €CTECTBEHHBLIMH HayKaMH: GHONOTHel, (GH3HKOM,
XMMHEH; YCTaHABIMBATE B3aMMOCBSI3b [IPUPOAHBIX SBICHMI;
— [IOHMMaThk CMBICH, Pa3iu4aTh U ONKCHIBATH CHCTEMHYIO CBS3b MENY OCHOBOIIOJATAFOIINMMU
OMOJIOTMYECKUMHU NOHATHAMHU: KIETKA, OpraHu3M, BUJl, SKocUcTeMa, Orocdepa,
— HCIIOJIBb30BATh OCHOBHBIE METOJNBI HAYYHOrO IIO3HAHHS B Yy4YeOHBIX OHOJOTHUECKHX
HCCIICIOBAHNAX, IPOBOAUTD 3KCHEPHMEHTHI 10 M3YYSHMIO OMONIOTHYECKUX OOBEKTOB M SBIICHHI,
OGBACHATD Pe3YIIBTATHI SKCIIEPUMEHTOB, AHAJM3UPOBATE UX, (DOPMYITHPOBATE BHIBOIDI,
— (GOPMYIHPOBATL THIOTE3bl HA OCHOBAHHU IPEANOKEHHOH Omnonornyeckodl uHGopMayuy u
IpeAsaraTh BAPUAHTHI IPOBEPKH TUIIOTES;
— CpPaBHUBATH OHONOTHYECKHE OOBEKTEI MEXTY cO00i 110 3aIaHHBIM KPHTEPHUSIM, IETIATh BRIBOALI U
YMO3aKITFOUEHHsI Ha OCHOBE CPaBHEHMS;
~ OOOCHOBBIBATE €IUHCTBO >KMBOM M HEXHUBOMH OPHPOJBI, POACTBO JKHUBBIX OPraHU3MOB,
B3aMMOCBS3M OPraHU3MOB H OKPYXKAIOLIEH Cpellbl Ha OCHOBE OMOIOrMYECKHX TEOPHI;
— TPUBOMIATE IIPUMEPBI BEIIECTB OCHOBHBIX I'PYNI OPraHMYECKHMX COCAMHEHMI KIeTKH (6eNKos,
’KUPOB, YIJIEBOAOB, HYKIEUHOBBIX KUCIIOT);
— Pacmo3HaBaTk KIICTKHM (IPOKAPHOT M HYKApUOT, pPacTeHHH u JKMBOTHBIX) MO OITMCAHMIO, Ha
CXEMAaTHYECKHX U300paKESHHUAX; YCTAHABIUBATE CBA3b cTpoeHus ¥ QYHKIUH KOMIIOHEHTOB KIIETKH,
000CHOBBIBATH MHOT006pa3ne KIeToK,
— PacrO3HaBaTh IOMY/IALUIO ¥ GHOJOTHYECKHE BUL [0 OCHOBHBIM IIPH3HAKAM;
— ONMCBHIBATL (DEHOTHII MHOTOKJIETOYHBIX PACTEHHH U SKHBOTHBIX IO MOP(HOTIOTHYECKOMY
KPUTEPHUIO;
— OOBSACHATE MHOTOOOpAa3He OPraHM3MOB, IPUMEHSIS 9BOIOLUOHHYIO TEOPHIO;
— KiaccupuIMpoBaTh OHOJOrMYECKHEe OOBEKTHI HA OCHOBAHMM OHOT'O WM HECKOJIBKUX
CYHMIECTBCHHBIX IMPU3HAKOB (TUIILI MHTAHMS, CIIOCOOLI MBIXAHMA H PasMHOXEHHS, 0COOEHHOCTH
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pPa3BUTHA);

H3MEHYHBOCTE,
— BBUIBIATH MOpQoornyeckye, dusHonoruyeckue, mopeneHUECKHe aJanTaliy OPraHU3MOB K
Cpezie OOHTAHNA U NEHCTBHIO SKOMOTHIeCKIX (axropos;

— COCTaBJIATE CXEMBI IEPEHOCA BEIECTR U SHEPTHH B 9KOCHCTEME (LEIH THTAHMS);

— TPHBOIUTL NOKA3ATENBCTBA HEOOXOIUMOCTH COXpaHeHHs OuopasHOOOpasms s YCTOMYUBOTO
PA3BUTHSA 1 OXPaHBI OKPYIKAIOWIEH Cpespr;

PCIICHUH IPaKTHYECKHX 3a0au;

~ HPCACTABIATE OHONOTHYECKYIO UH(OPMAIIHIO B BUTE TeKcTa, TabIuLpI, TpaduKa, IHArpaMMb! 1
ACIATDL BBIBO/BI HA OCHOBAHUM IIPECTABIICHHEIX JAHHEIX;

— ONLCHHBATL DpOJIb JOCTHOKEHHI TCHETHKH, CeJeKUMH, OMOTEeXHOIOTHH B MPaKTUYECKOH
ACATCIIBHOCTH YETI0BEKa U B COBGCTBEHHO] KHU3HH;

— OOBSCHATD HEraTHBHOE BIHSHHeE BELIECTB (aIKOrOJIs, HUKOTHHA, HapKOTHYECKHX BEILIECTB) Ha
32PONBILIEBOE PASBUTHE YENOBEKa,

— OOBACHATH IOCIENCTBHA BIHsIHIS MYTareHoB;

— OOBACHATE BO3MOKHEIE IIPHYIMHBI HACJICACTBEHHBIX 3260 IeBAHHIL,



2. CTPYKTYPA U COAEPKAHHME YYEBHOI AACHAITJINHBI

2.1. O0bem Y4€OHOM AUCUHIINEDI | BH/bI Y4eOHO# paboThI

Bun yuebnoit paboTsl

O0BeM yacos

O6nem obpazoBaTennHoii POrpaMmMbl Y4eOHOM M CLMILIUH b

36

B TOM 4ucje:

TEOPETHYECKOE 00y ucH e

18

n1abopaTopHbie paboThI

16

HPAKTHYCCKUE 3aHITHA

HHIOUBUIYalbHBIH IIPOCKT

KOHCYJIbTallH

CaMOoCTOoATEIbHAS paboTa 06yyaromerocs (Bcero)

B TOM YHCJIE:

CaMoCTOgTeNIbHas] pa60Ta Hall HHINBUAYAIbHLIM IIPOCKTOM

IIpome:xxyTounas arrecranus Auppepenyuposannuiii 3a4ém)
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3.XAPAKTEPUCTUKA OCHOBHBIX BUNOB YYEBHOMU JEATEJILHOCTH

CTYJIEHTOB.
COJIEP)XKAHUE XAPAKTEPUCTUKA OCHOBHBIX BUIOB HE%TEHI)HUOCTI/I
OBYYEHU S CTYAEHTOB (HA YPOBHE YUEBHBIX JHEVCTBUN)
BBeneune O3HaKOMIICHHE C OHONOrHYECKMMH CHCTOMAME Pa3HOTO YpOBHS: KJICTKOH,
OpraHu3MOM, IONYIANHUEH, KOCHCTEMOI, buocdepoit. Onpenenenue POJTH
Guosoruu B hopMupoBaHnm COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI
MHPa U IPaKTHYCCKON AESTENLHOCTH OIS,
Obyuenne cobroneHnio TPaBH  TIOBENECHHs B IPHPOIE, GepeskHOMY
OTHOIIEHHIO K OMOJIOTHYECKHM OOBEeKTaM (pacTeHHSIM M IJKHBOTHBHIM M WX
coobrectBam) U uUx oXpamxe
YUYEHUE O KJETKE
Xumuueckas YMeHue MpoBOAUTE CPaBHEHME XUMUIECKON OPTraHU3alH YKUBLIX U HEXHUBBIX
OpraHM3anus 00BEKTOB.
KJIEeTKH [Tonyuenne npencrasienus o POJIH OPraHUYECKHX M HEOPTaHMYECKHUX BEIIECTB

B KIIETKE

Crpoenne n
GyHKIMH KIeTKH

V3ydeHne CTpoeHms KieTok sykapHoT, CTPOCHHUSI M MHOroo6pasus KIIETOK
PacTeHUH U KUBOTHBIX C IIOMOIIBIO MHKDOIIpENapaTos.

Habmofienre KieToK pacTeHH # KHBOTHBIX IO MUKPOCKOIIOM Ha TOTOBBIX
MHKpOTIpenaparax, ux ONHUCaHue.

[Ipurorosnenue u onucanue MHKPOIIPENapaToB KJIETOK pacTeHHH.

CpaBHEHHE CTPOCHHS KIETOK pACTEHMH M  IKHBOTHEIX II0 TOTOBBIM
MHKpOIIpenaparam

O0men BemecTB U
NpeBpalieHne
JHEPTHH B KJIETKe

YMEHHE CTPOUTH CXEMbI OHEPreTUUICCKOro oOMeHa 1 OHOCHETE3a GeKa.

[Tonygenue npencraBnenus o IPOCTPaHCTBEHHON CTPYKType Gelika, MoJeKyI
JHK u PHK

KusHenuprit mmex
KJIEeTKH

OzHaKoMITeHHE ¢ KIETOYHOM TeopHeit CTPOEHHSI OPraHHU3MOB.

YMEHHE CaMOCTOATENBHO HCKATB JIOKA3ATENLCTRA TOrO, 4YTO KJIETKA —
QJICMEHTApHAasl JKUBas CHCTEMA W OCHOBHAS CTPYKTYPHO-(QDYHKIIMOHANbHAS
CAMHHMIIA BCEX JKUBBIX OPraHU3MOB

OPT'AHU3M. PASMHOKEHUE 1 WHANBUIY AJIbHOE PA3BUTHUE OPTAHU3MOB

Paszmuoxenne OsrafeHre 3HAHWAMEA O PA3MHOKEHHHE KAK O BOKHOALIOM CBOMCTBE JKHBBLIX
OPraHU3MoOB OpPIraHHU3MOB.
YMEHHE CaMOCTOSITENEHO HAXOLMTH OTIHYHS MHTO3a OT Meiio3a, onpenesnss
9BOJIIOUHOHHYIO POJIb 3TUX BUIOB ACJCHUS KIETKU
Munusuayansnoe | O3HAKOMIEHHE ¢ OCHOBHBIME CTaZusIMH OHTOT€HE3a Ha IPHUMEpe Pa3BHTHS
pa3sBuTHE II03BOHOYHBIX KMBOTHEIX,
OpraHu3zma YMeHHe XapaKTepU30BaTh CTAIUH NOCTIMOPHOHANBHOTO PA3BUTHS HA IPHMepe
denosexa. O3HAKOMIICHHE C IPHYMHAMH HapYIIEHUA B Pa3BUTHH OPraHU3MOB.
Passurne  ymemma mpasmibmO (bopMHpOBATE  HOKA3ATENBHYIO 6azy
OBOJIOLUHOHHOIO PAa3BUTHS JKHBOTHOTO MHpa
Wupusuayansuoe | Brisienue u onmcanue TIPU3HAKOB CXOJICTBA 3apOJbIIIEH UeTOBEKa U APYrux
pasBuTHE TIOSBOHOUHBIX Kak IOKa3aTe/lbCTBa HX SBOJIOLMOHHOIO POJICTBA.
Yea0BeKa Ionyuenue mpencrasnenns o mocmencrsmsx BiusHis AJIKOT OIS, HUKOTHHA,
HAPKOTHYECKUX BEIIECTB, 3arps3HEHHS!
CPCABI HA Pa3BUTHE M PEIPONYKTHBHOE 310POBbE YeI0BEKA
OCHOBBI TEHETUKHU U CEJIEKITUHA
3axonomepnocru | O3makomieHue ¢ HACI€[CTBEHHOH M HEHACNEICTBEHHON H3MEHUNBOCTBIO U 66
H3MEHYHBOCTH OHoIIOrHYeCKOl POSIBIO B IBONIOLMH JKHBOTO MHpa.

HonyquHe IPEOCTaBJICHHMS O CBI3U I'€HETUKH U MCIMIMHEBI.




O3HaKOMJIeHI/Ie C HacCJICACTBEHHBIMH OOJIE3HSIMHA 4eJIOBCKA, UX IIpUYMHAMHU U

PO HIAKTHKOH.

Wsyuenne  mimsmug AIKOTONM3MA,  HAPKOMaHMM,  KypeHHI  Ha
HAaCICNCTBEHHOCTH Ha BUAEOMATEpHATE.

AHA3  (EHOTHIUYECKOH  M3MEHYHBOCTH. Brinenne wmyraremos B

OKPY)KAIOIIEH Cpefe M KOCBEHHAs OLEHKA BO3MONKHOTO KX BIMSHHS Ha
OpraHusm

OcHoBBI cestexnun
pacrenui,
JKUBOTHDLIX B
MHKPOOPraHu3MOB

Ilonyuenme npencrabiesns o remermke KaKk O TEOpPEeTHUeCKON ocHOBe
CEJIEKIIMY,

PassuTie Metampeamernbx YMEHUH B IIpOIecce HaXOXKIEHUS Ha Kapre
LCHTPOB MHOFOOGpaSI/ISI A TIPOUCXOXKICHUS KyJIbTYPHBIX pacTECHHH U
AOMAIIHUX XXUBOTHBIX, OTKPHITLIX H. . BaBmioBbm.

Vsyuenne MeTo0B rubprusammy 1 HCKYCCTBEHHOTO 0TGOpa.

YMeHue pasOupaThCs B ITHUECKHX aCIeKTaX HEKOTOPBIX JOCTIDKEHUH B
OHOTEXHOJOTHH: KITOHHPOBAHWM JKHBOTHEIX U npobiieMax KIOHHPOBaHMUS
YeNIoBeKa.

OsHakoMneHne ¢  OCHOBHBIMHU AOCTHXKCHHAMU COBPEMEHHOM  CelleKIuy
KYJIBTYPHBIX PACTEHUH, TOMAIIHUX JKUBOTHDIX M MHKPOOPIraHHU3MOB-

IPOUCXOXKIAEHUE 1 PA3SBUTUE KW3HU HA 3EMLIE. IBOJIIOIINOHHOE YYEHHE

IIpoucxoxaenne u
HavyaJbHble
9Tanbl pa3sBUTHUS
JKH3HM Ha 3emute

AHaJlu3 M OLeHKa Pa3THIHBIX THI0TEs NPOUCXOXKICHUS KU3HU,

Ilonyyenue npencrasnenus o6 YCJIOKHCHHH JKUBBIX OPraHHM3MOB Ha 3emyie B
[IPOLIECCE IBOJIIOLIMH.

YMenue sKkcHepHMeHTATbHBIM IIyTeM BBLIABIATH aIANTHBHBIE OCOOEHHOCTH
OPTraHHu3MOB, MX OTHOCHUTEIBHBIH Xapaktep. OsHakomieHHe ¢ HEKOTOPBIMH
IPENCTABATEIIAMY PEAKHX H HCYE3AIONINK BUAOB PaCTCHHH U KUBOTHBIX.
IlpoBenenne ommcanus ocoGeit OIHOTO  BHIA IO  MOP(OIOrHYECKOMY
KPUTEPHIO MPH BBIIOJIHEHHH nabopatopHoii paboTs. BrIsBICHHE 4yepr
NPUCIIOCOOIEHHOCTH OPraHM3MOB K PasHBIM cpenaM obuTaHus (BOZHOM,
Ha3CMHOBO3IYIUHOH, ITOYBEHHOH

Hcropust passurus
IBOIOLHOHHBIX
Haei

Usyuenne nacmemms wenopeuecrsa mHa IPUMEPE 3HAKOMCTBA C MCTOpHEi
Pa3sBHTHUS 3BONIOLHOMHBIX Hei

K. Jlunnes, X. B. Jlamapxa Y. Jlapsuna. Ouennpane POJIH 3BOJIIOLIHOHHOTO
YI€HUS B QOPMUPOBAHUH COBPEMEHHOI CCTECTBCHHO-HayYHOM KapTHHBI MUpa.
Paseutne croco6moctn sicHo m Towmo H3J1araTb CBOM MBICIIH, JIOTHYECKU
0OOCHOBBIBATE CBOIO TOUKY 3peHHS, BOCTIPUHUMATE U aHATH3MPOBATH MHEHHS
cO0€eCeTHUKOB, MpU3HaBas IIpaBO APYroro 4ejoBeka Ha MHOEe MHEHHE

Muxpossomonus
H MaKpO03BOI0N U

OsnakoMneHune ¢ KOHIEMIHeNR BHZa, €¢ KPUTEPHAMHE, OA60p [IPUMEPOB TOTO,
HTO MOMyTAUHS — CTPYKTYPHAS €AMHHALA BHAA U 3BOITIOIHH.

O3HaKOMIIEHHE C MBYIKYIUMHICS CHIAMIT SBOJIIOLHH U €€ NOKA3aTelbCTBAM.
YceBoenue TOro, 4To OCHOBHBIMY HAIIPaBICHUSMH 9BOJIOIMOHHOTO Iporpecca
SIBJISIFOTCS GHOJIOTHYECKUI POrpece u GHOMOrHYecKHuiL perpecc.

YMeHue orcramsath MHeHue, o COXPaHEHUH OHONOTHYECKOTO MHOr00Gpasus
KaK OCHOBE yCTOHIHBOCTH GHOC(EPEI U IPOrPECCHBHOTO e pasBuTHs. YMeHHe
BBUIBJIATE [TPUYHHE] BEIMUPAHHS BUIOB

HHPOUCXOXJIEHUE YEJIOBEKA

AHTpONOrenes

AHaJU3 H OLEHKA PA3THUHBIX PHIIOTES O IPOMCXOKAECHHH YEJOBEKA.

Passutue ymenns crpomts AOKA3aTEIbHYI0 0asy 10 CpaBHHUTENBHOIN
XapaKTEPUCTHKE YEJIOBEKA U IPHMATOB, NOKA3BIBAS KX POACTBO.

Brissnenne stanos sBomonuy Yenoseka
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Yenoseueckue
pacel

Ymenne JAOKa3pIBaTh PaBEHCTBO HEJIOBEUECKUX pac Ha OCHOBAHUH HX pOILCTBa
" emuHCTBa IIPOUCKXOXKIOCHHUS.

Pa3Butne TOJIEPAHTHOCTH, KpHTHKa pacu3Ma BO BCEX €ro IPOABICHUIX

OCHOBBI DKOJIOTHH

IKos0rusi — Hayka
0
B3aHMOOTHOIICHU S
X OPraHu3MOB
MeKAy co00it
U OKPYKRAIOLIeH

M3yuenwe skomoruueckux (baxTopoB u ux BiMsHUS Ha OpraHH3MEL
3HAKOMCTBO C 5KOJIOTHYECKAMH CHCTCMaMH, MX BUIOBOH M IPOCTPAHCTBEHHON
CTPYKTypamMu. YMeHue OObICHITD IPHYMHBL  YCTOMUMBOCTH M CMEHEI
3KOCHCTEM.

cpenoit
buocdepa — Osnaxomienue ¢ yuenuem B. U, Beprancxoro o 6uocdepe xak o rI00aNbHON
riaodaabHas 9KOCHCTEME.
IKOCHCTEMA Hamnaue npencrasienmns o cxeme SKOCHCTeMEI Ha IpuMepe Guochepsl,
KpYroBOpOTE BELIECTB U NPEBPAIICHUH sHepruu B 6uocdepe.
YMeHHe noKasbiBath POIb KMBBIX OPTraHU3MOB B Guocdepe Ha KOHKPETHBIX
IpHMepax
bunocdepa u Haxoxnenue cBa3u usmenenns s brocepe ¢ mocnencTBHAME mesTeNLHOCIH
Yel0BeK dCNOBEKA B OKpyXKaromed cpeme. YmeHue BO3JeHCTBIE

OIlpeneNsTh
IIPOU3BOACTBEHHON AEATENLHOCTH HA OKPYXKAOIIYIO cpeny B 00JIacTH cROeit
Oyaymett mpodeccun. Osmaxomyenue C TIOGANBHBIMH  3KONOTHYECKHMHU
pOOIEeMaMH i yMEeHHe OIpeeNsTh IIyTH UX pPeIleHHUs.
Omucanme wu  mpaktuyeckoe CO3JaHHE  HCKYCCTBEHHOM
(mpecHOBOAHOTO akBapuyma). Peluenne skonornyeckux 3anau,
HemoncTpupoanue ymenns HMOCTAHOBKH el NesSTENbHOCTH, IIaHHPOBAHHS
COOCTBEHHOMN NeATENLHOCTH 1St JOCTHIKEHUS IIOCTABJICHHEIX [[eJIel.

IKOCHCTEMBI

bUOHHUKA

buonuka kax onno
H3 HANpaBaeHni
Omosorum u
KHOEpHETHKH

L

OsHakommerwue ¢ TPHMEPaMH HCTIONMB30BAHHUS B XO3SHCTBEHHON NeSTEAbHOCTH
mozeit MophoGYHKIMOHANTBHEIX UCPT OpraHu3alli PACTEHMI M JKHUBOTHBIX
TIPH CO3NaHUM COBEPUICHHBIX TEXHHIECKHX CHCTEM I YCTPORCTB IO aHAIOTHH ¢
’KUBBIMH CHCTEMAaMH.

3HAKOMCTBO ¢ TpPyGYaThIMK CIPYKTYpamH B JKMBOH NpHPONE W TexHmKe,
A9PONMHAMHYECKAMH M  THAPOAHHAMEYCCKAMMI YCTPOUCTBAMH B  KHMBOMH
IPUPOJE B TEXHHUKE,
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4. YCJIOBUS PEAJIN3ALINU YUEBHOI AACHUATIINHBI

4.1. MarepaaiabHo-TexHnuecKoe ofecnedene
M peanusaumm  mporpammer y4eOHOH  AMCHUIIIHHEL
CIIEAYIOINHE CHEHAILHEIE IIOMEIICHM A

«bronorusy

IIPENYCMOTPEHEI

Kabuner «buonozuuy, ocHaleHHbI o6opymoBaHuEM: Ha2IAOHBIMY nocobusimu, OKPAaHHO-

36YKOGbIMU  NOCOOUAMY,

uHqbopMaz;uoHHO—KOMMyHuKaWOHHbZMu cpeocmeamu,

TCXHUYCCKUMHU

CpencTBaMu O0yYeHUS: MACHUMHO-MAPKePHOT 00CKOT, MYLoMUMEOUARPOEKINOPOM, HOYMOYKOM,

8bIXO00M @ UHmMEPHEM.

Jlaboparopus, ocnamennas HaTypalbHBIMU 0OBEKTAMH, MOIEIIMH, npubopamu u Habopamu

I TIOCTaHOBKH ACMOHCTPAallUOHHOIO | YUEHHYECKOT0
BCIIOMOTIaTeJIbHBIM O60pyIIOBaHI/I€M

4.2. Y4ebHo-MeTOqMUECKOE U HH(OpPMAHOHHOE 0GecneueHne

4.2.1. KuurooGecneyennocrs

SKCIOEepHUMeEHTa,

peaktuBaMu U

crep. — Mocksa : [lpoa, 2010 .— 367 ¢. -
uB. M., Tab1. — ISBN 978-5-358-08546-6.

Hanmenosanue JINTEPaTypbI: aBTOP, HAa3BaHMe, Ton Konuyectso Hanuuue B
BHA M3JaHUS, H31ATEbLCTBO H3JaHus 3K3emmmpos 3JleKTpOHHOﬁ
U3NaHUii B 6ubnnorexe Bal'y
Oubianorexe
Bal'y s
COOTBETCTBHE C
®Proc Coo
OcHoBHas smrepaTypa
Kamenckuit,  Amnpeii Anexcannposuy.
buonorus. O6mas 6uomorus : 10 - 11 xnaceor
Y4eOHUK st 0011106 Pa3oBaTEIEHEIX
vipexneruit / A. A. Kamenckuit, E. A. 2010 59
Kpuxcynos, B. B. Tlaceunux — 6-e H31.,

Kosnosa W.U., Buosorus [OneKTpoHHbIi

http://www.stude

pecype] : yuebuux / U.U. Koznosa, .H. ntlibrary.ru/book
Bonkos, AI'. Mycradgun - M. : T S0TAP- /ISBN97859704
Menna, 2015. - 336 c. - ISBN 978-5-9704- 2015 34406.html
3440-6 - Pexum IocTyma:

http://www.studentlibrary.ru/book/ISBN9785

970434406.html

Apsrruma B.H.,  Buonorms. T, 1 http://www.stude

[DnexTponHEIit pecypc] / mom pem. B.H.
Sdpeiruna - M. : T O0TAP-Menua, 2018. -
560 c. - ISBN 978-5-9704-4569-3 - Pexcim 2018
JOCTyHA:
http://www.studentlibrary.ru/book/ISBN9785
970445693 .html

[Onextponnsrit pecypc] / mom pen. B.H. ntlibrary.ru/book
Sperrura - M. ;T O0TAP-Megua, 2018. - /ISBN97859704
728 c. - ISBN 978-5-9704-4568-6 - Pescim 2018 45686.html
JOoCTyma:

http://www.studentlibrary.ru/book/ISBN9785

970445686.html

Sperruga B.H., Buonorus. T. 2 http://www.stude

ntlibrary.ru/book
/ISBN97859704
45693.html
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HdomoHuTe/IbHAS JUTEpATYpPA
KoncranturoB, Buagumup Muxaitiosmuy.
OOmwiast Ouomorus : y4eOGHHK JUI CpEemHEro
npogeccHoHabHOr0 00pasoBanus / B. M.
KorcranTrHOB, A, I'. Pezanos, E. O. ®aneena
; mox pea. B. M. Koncrantunosa .— U3z, 6-

e, ctep. — Mocksa : Axkanemus, 2008 .— 256 2008 6
C. : i,  Tabu. —  (Cpemuee
npodheccHoHaNbHOE obpazopanue,

ObmeoOpazoBateNbHble  JUCUMIUIAHE]) . —
bubimorp.: ¢. 254 — ISBN 978-5-7695-
5774-3.
buonorua:  Yuebmoe mocobme / T.A.
Angpeesa. - Mocksa : PUOP, 2008. - 241 c.: URL:
84x108  1/32. -  (UIxonpHHKaM  u 2008 http://znanium.co
abutypuenTtam). (0610xka) ISBN 978-5-369- m/catalog/product
00245-2 - Tekcr : anexTpomHmlf. - URL: /130851
http://znanium.com/catalog/product/130851
Kamenckut,  Amnpeit  Asnexcanmposuu.
buonorus. O6mas 6uosorus : 10 - 11 knaccsr
yueOHUK 11t o6uieo6pa3oBaTesbHBIX
yupexcaenuit / A. A. Kamenckuit, E. A. 2009 70
Kpukcynos, B. B. Ilaceunux .— 5-e wm3r.,
crep. — Mocksa : [lpoda, 2009 — 367 c. :
1B. 1., Tabs. — ISBN 978-5-358-07000-4.

4.2.2. Ilepuogudeckue U3XAHUS

4.2.3. UnTepHeT-pecypenl
www. window. edu. ru (Exusoe oxno gocryma x obpasoBaTenbHBIM pecypcam MuTepHeTa 1o 61o-
JIOTHR).
www.5ballov. ru/test (Tect mnst abuTypreHTOB 110 BCEMY IUKOJILHOMY KypCy OHOJIOTHH).
WWw. vspu. ac. ru/deold/bio/bio. htm (TenexoMMyHHKAIMOHHBIE BUKTOPHHBI IO OMOIOrHH —
OKOJIOTHH Ha cepBepe Boponexckoro yHusepcureTa).
www. biology. ru (Buomorust 8 OtkpeiToM Kosnemke. Cait COZIEPXKUT JJIEKTPOHHBIN Y4eOHUK 110
Ouonorun, On-line TecTrr).
www. informika. ru (OnexTpoHHBIH y4eGHHK, GONBIION CIIHCOK HUHTEPHET-PECYPCOB).
www. nre. edu. ru (bronoruueckas kaptuna mupa. Pasnen KOMIBIOTEPHOTO yueOHHUKa, paspado-
TaHHOTO B MOCKOBCKOM roCyIapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
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5. KOHTPOJIb M OLIEHK A PE3YJIBbTATOB OCBOEHUS YYEFHOMN JUCLUUTILITHBI

Pesyabrarsl 06yuenns

Meroams! omenxn

Cmyodenm nayuumca:

— PACKpLIBaTE Ha HpUMEpax PoJIb GHOIOTHHU B popmupoBanmm
COBPEMCHHON HAaYYHO KapTHHbI MHP& U B IIPaKTHYECKOLT
NCATETBHOCTH JTIOJIEH;

— IIOHUMAaTb U OIIMCHIBATE B3aHMOCRS3L MEX]TYy €CTECTBEHHBIMH
Haykamu: Ouonoruei, buzukoi, XUMHEH; YCTAHABIHBATE B3aUMOCBS3E
HPUPONHBIX ABIICHHUII;

— IIOHMMATh CMBICII, Pa3JINYaTh U OIUCHIBATE CHCTEMHYIO CBSA3b MEXKIY
OCHOBOTIONAralOMMMHA GHOIOTHYECKHMH MOHSTHSMIL: KJIETKa,
OPTaHusM, BAJ, SKochcTEMa, GHOCepa;

— HCIIONB30BATE OCHOBHBIE METO/IBI HAYYHOTO [O3HAHS B Y4eOHBIX
Ononornyeckux HCCIICIOBAHHUSAX, IPOBOJUTD SKCTIGPUMEHTEI I10
H3YYCHHIO OHOJIOMHYECKHX 06BEKTOR K ABICHHUH, OOBICHITE
PE3yIbTATH! DKCIIEPUMEHTOB, aHaIM3UPOBATD UX, (POPMYIUPOBATE
BBIBOJIEI,

— $OpPMyTHpPOBaTE rMMOTE3bI HA OCHOBaHHH NIPEIOKEHHOH
Oronoruyeckoi HH(pOPMALNYU U IIpeyIaraTh BapUaHThHI IIPOBEPKH
THIIOTE3;

— CPaBHHBATH OHOJIOTHYECKHE 06HEKTE] MEXIy coO0H 110 3aMaHHbIM
KPUTEPHSIM, NETATh BRIBOIBI H YMO3AKIFOUCHHS Ha OCHOBE CPaBHEHHS;
— ODOCHOBBIBATE €UHCTBO KHBOH I HEXHUBOH IPHPOLIBI, POACTBO
’KUBBIX OPraHU3MOB, B3aHMOCBSI3H OPraHH3MOB 1 OKpY>KaroIel cpenpl
Ha OCHOBE OHONOrHYECKHX TeopHil;

— HUPHBOZIUTE IIPUMEPE! BELIECTB OCHOBHLIX IPYIII OpPraHUYECKuxX
COCMUHCHAH KIICTKH (6IIKOB, KUpOB, YTJIEBOJIOB, HYKIIEHHOBLIX
KHCJIOT);

~ PAaCllO3HAaBATh KJIETKHU (IPOKAPHOT H 9YKapHOT, pacTeHuii u
’KHUBOTHBIX) 110 OIHCAHHMIO, HA CXEMATHIECKHX H300paXKeHHsIX;
YCTaHABIUBATE CBSI3b CTPOCHHMS U HYHKITHIE KOMIIOHEHTOB KJIETKH,
060CHOBEIBATE MHOroo6pasne KneTox;

— PaClIO3HaBATh MOMYIAHIO U GHONOrHYECKHi] BUJI IO OCHOBHBIM
HIpU3HAKaM;

— ONKCHIBATE PEHOTHUI MHOTOKIETOUHALX PaCTeHUH U )KHBOTHBIX 110
Mopdonorudeckomy KPHUTEPHIO;

~ OOBSICHATE MHOr006pasue OPTaHH3MOB, IPUMEHSIS SBOONHOHHYEO
TEOPHIO;

— KIaCCH(HIMPOBATE GHONOTHYECKe OOBEKTHI Ha OCHOBAHHH OJHOIO
I HECKOMbKUX CYIIECTBEHHBIX IPH3HAKOB (THIB! NUTaHHS, CIOCOBE]
ABIXaHUS H PA3MHOXKEHUS, 0COBEHHOCTH pas3BUTHS);

— OOBACHATE NPHYNHEL HAC/ICCTBEHHBIX 3200 I€BaHNI;

~ BBBIBILATE H3MEHUYHBOCTE Y OPraHH3MOB; OGbICHSTE HPOSIBIIEHHE
BHIOB U3MEHYHBOCTH, UCTIONB3YS 3aKOHOMEPHOCTH H3MEHYHBOCTH;
CPaBHUBATH HACIENCTBEHHYIO U HCHACTICICTBEHHYIO H3MEHUMBOCTD,

~ BRIIBIATE MOp(osornyeckue, $busmonoruyeckue, nopenenyecke
aZlanTaluuy OpraHu3MoB K cpejie OGHTaHNs 1 JEACTBUIO
OKOJIOTHYECKHX (haKTopos;

~ COCTABJLATE CXeMBI IEPEHOCA BEIECTR U OHEPTHH B 3KOCHCTEME
(uenu nuranus);

Brmosnerue:
MHIMBHAYATLHBIX 38JaHMU,
n1ab0paTOPHBIX PabdoT.
WnnuBunyansubie u
(poHTAIIBHEIE ONIPOCEL,
TECTOBBIE M IHCHMEHHDBIC
paboTEL.

— IIPUBOUTEH HJOKasarejbCcTBRa HGO6XOZLHMOCTI/I CoxpaHeHus




OuopazHooOpasust I YCTOWIUBOTO PA3BUTHA H OXPAHEI
OKpY>KaloIieH cpesr;

— OLICHMBATDH JOCTOBEPHOCTH OMONOTHYECKOH HHPOPMAITHH,
IONYYEHHOH M3 Pa3HBIX HCTOYHUKOB, BEIICIATH HEOOXOMUMYIO
HHGOPMaNHUIO IS HCIIONB30BAHUS €€ B yueOHON NeSTeNbHOCTH U
PEIIEHHH TPAKTHYECKUX 3a1ad;

— IIPEJCTABIATE OHOJOTHUECKYIO HHPOPMALIHIO B BHIE TEKCTA,
TabaMuEL, rpaduKa, NHarpaMMBel U JejaTh BLIBOIEI Ha OCHOBAHUU
IIPEeNCTABICHHbIX TaHHBIX;

~ OLICHUBATH POJIb JOCTHKEHUH T€HETHKH, CENIEKIUM, OHOTEXHOIOTHHA
B IPAKTHYECKOH AEATENHLHOCTH YeNIOBeKa B B COOCTBEHHOM H3HY;
~ 00BACHATH HETATHBHOE BIUSIHHE BENIECTB (aJIKOTONs, HUKOTHHA,
HapKOTHYECKHX BEIIECTB) Ha 3aPOIBIIIEBOE PA3BUTHE YETIOBEKA;

— OOBACHATD TIOCIIECACTBUSI BIUSHIS MYTar€HOB;

— 00BACHATH BO3MOXKHBIE TIPHYHHBI HAC/IEACTBEHHEIX 3a00IeBAHUH.

Hughpepenyuposannwrii
3auém
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