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1. IIACHIOPT PABOYEji IIPOIPAMMBI YYEBHOI JUCHUILINHEBL
BHOJIOT'US$I

1.1. O6aacrs lIpAMeHenus paboueii NporpaMmal

09.02.03 «HporpaMMupOBaHne B KOMNBIOTEPHBIX cHCTEMax))

1.2.  Meecro YIe0HOH  aucumMmInmLy B CTpyKTYpe oOcCHOBHOIf npodeccuonannuoii
o0pasoBarenbHoi nporpamMmer:

y4eOHas mucrmmmmna «buomorusy smngercy Y4eOHBIM mpemmeroM o BEIOODY u3
o0s3aTenbHOMN [IPEeOMETHON  obnacty «EcrecTBennpie Hayka»  @I'OC  cpemmero ob1mero
o0pa3osanus,

1.3. Ilenn u 3amaun Y4e0Hoil aueunmianpy — TpeboBaHust K Pe€3yIbTaTam ocBoenns yuebnoi
AHCUMIIHHEBI;

COI[Cp)KaHI/IC IIporpamMmel ((BI/IOJIOFI/IH)) HalpasJIeHO Hg JOCTHXKEeHHEe CIIENYIOMUX 11eeii:

- Gopmupoanne y obyvaromuxcs ymenus OLEHUBATL 3HAYMMOCTE GHONOTHYECKOro 3HAHUS IUis
KaXI0ro yenoseka;

- (opmuposanue y oOyuarommxcy LENOCTHOrO npencrasienus o MHUDPE U poNu GHONOTHH B
CO3NaHUH COBPEMEHHOH CCTCCTBEHHO-HAYYHOH KapTHHb] MHDPA; yMEHHS OGBACHATH 0GBEKTH
IPOLECCH! OKpYKAIOIIEH ACHCTBUTEIBHOCTH:! TIPUPOIHOH, CONHANBHO, KYJTbTYpHOH, TeXHHYECKOL
CPCIbL, HCTIONB3YS ISt 5TOTO Guonornyeckue 3HAHHS;

dbopmymmposats 000CHOBLIBATE cobcTBennyIO MO3ULHIO;
- IpHOOpereHHe oby4arommmMucs  omsrrg pasHoobpasuoit ACATCIILHOCTH, [O3HAHMS |

HHpOpManyy, KOMMYHUKATHBHEIX HABBIKOB, HABBIKOR HSMEPEHUH, COTpynHmYecTBa, Gezonacuoro
obparlenus ¢ BenrecTsam B HIOBCEAHEBHO KU3HN).

- Pa3BUTHE mO3HABaTElbHEBIX HHTEPCCOB, HHTEICKTYaNbHBIX 1 TBOPYECKUX CHOCOBHOCTEH
ofbywaromuxcs B Tpouecce  u3y4deHus 6GHONOrHYCCKX SIBIEHUHU; BBITAIOUIHXCS JOCTHKEHMIH
buonornu, Bowemmux B obmevenoBeyeckyro KyJIBTYPY; CHOXKHBIX H IIPOTHBOPEYUBEIX IyTeit
Pa3BUTHS COBPEMEHHBIX Hay4qHbIX B3IVINOB, uaeH, Teopuif, KOHUENIuH, runotes (o cymmoctn u
IPOUCX O AEHHH HKHU3HY, HCIOBEKa) B X0z€e paboTsI ¢ Pa3IMYHBIME HCTOYHHKAMY HH(pOpMaryy;

OCBOeHI/Ie COAepxKaHus y‘Ie6HOI\/’I JUCHUIIINHLI ((BHOJIOFI/IH)) O6€CH€‘{I/IBa€T JOCTHXKeHMe
CTYACHTaMu CIIEAYIOLIHX Pe3yabraros:

* TUUYHOCMHbIX:

HpeAcCTaBieHus o HEJNOCTHOH eCTeCTBeHHOHay‘{HOfI KapruHe MHpa,;
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IICHTGJIBHOCTI/I;

* Memanpeomemmupix:

" HCIONB30BAHHE  pasiHUHBIX BHJIOB  TO3HaBatenbHOM  mesrenbHOCTH U OCHOBHBIX
HHTEIICKTYabHBIX  Olleparuii (mocranoBxn 3ama4y, (popMyIupoBaHHs THTIOTe3, aHaiu3a u
CHHTE3a, CpaBHEHHS, 0006IIeH Y, CUCTCMAaTH3ALUH, BBITBICHHS IIPHIHHHO-CIIEICTBEHHBIX CBsi3eit,
TIOHCKa aHaNoroBs, Ghopmymuposanws BBIBOIIOB) LISl PEIICHHS T10CTABIICHHO 3a[1auk, IpUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHMS] (rabmonenns, Hayumnoro OKCICPUMERTA) JUIS H3YYeHHs PasIHIHbIX
CTOPOH  OHONOTHYECKHX O06BEKTOR i IpOLECCOB, ¢ KOTOPBIME BO3HHKaeT HEe00X0IuMOocCTE
CTAJIKUBaTBCS B IPO(GECCHOHANBHOM chepe;

- HCIIOJIb30BAHME PA3IHYHBIX HCTOYHHKOR AL DONnyYeHus: GuOIorHyecKoil HH(pOpMaLuH, YMeHHe

* npeOMemmbix;
~ PACKpLIBATE Ha mpuMepax pois GuoNOrHE B (GopmupoBaruy COBPEMCHHOM HAYYHON KapTHHEI
MHDa 1 B IPAKTHYECKOM NesTeNbHOCTH Jroneit;
— ITOHHUMATL ¥ OIMCHIBATE B3aMMOCBS3L MEXIY C€CTECTBEHHEIMH HAyKaMmu: Ononorueit, dusukoit,
XUMHEH; YCTAHABIMBATE B3AHMOCES3, NIPUPOLHBIX SBIIECHHI;
— IOHHMATB CMBICI, Pasiid4aTh W ONHCLIBATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIONATralOIHUMH
bronorudeckumy morsTHSIVY: IJICTKa, OpraHusm, Bu, sKoCHCTEMa, Orocepa;
— HCHOIB30BaTh  OCHOBHBIE MeTOfbI HBYTHOrO NO3HAHMS B  Y4yeOHBIX Oronornyeckux

TIpElaraTh BApHAHTE! IPOBEPKH THUIIOTES;

~ CPaBHUBaTh OHONOIUYECKHE 06BEKTL] MEXIY co00i 1o 3anaHHbIM KPUTEPHAM, NenaTh BHIBOIBI 1
YMO3aKIIFOUYeHHS Ha OCHOBE CPaBHEHUS;

— ODOCHOBBIBATE emMHCTRO sKEBOX ¥ HOKHMBOW IIPHPOIBL, DOJCTBO SKHUBEIX OPraHU3MOB,

KHPOB, YTIICBOAOB, HYKIIEHHOBEIX KHCIIOT);

— Pacmo3HaBaTh KIETKH (mpokapuoT u 9YKapuoT, pacTeHHi wu XXUBOTHBIX) MO ONHCAaHMIO, Ha
CXEMAaTHYECKHX H300paXKeHusx; YCTaHABIUBATE CBA3b CTPOCHUS 1 byHKUMI KoMIOHEHTOR KIIETKH,
0060CHOBBIBATE MHOroobpasue KieTox;

— PacniosHaBatek nomysumio u OuonorHUecKyit BAI IO OCHOBHBIM IIpU3HAKAM;

~ OIHMCBIBaTh (heHOTHN MHOTOKNETOYHEIX pacTeHuit wu KHMBOTHBIX 110 Mop(bonornquKOMy
KPHTEPHIO;

— O0BACHATE MHOTOO0Opaszue OPTraHU3MOB, IPUMEHSIS SBOJIIOLHOHHYIO TEOPHIO;

— KrnaccupuuupoBath Ouonoruyeckue O0OBEKTEI Ha OCHOBAHMA OINHOTO MIJIM HECKOJIbKHX
CYINECTBEHHBIX IPH3HAKOB (TUIBI mUTaHMs, cHOCOGL! ABIXaHUS W PasMHOMKEHHS, 0COOEHHOCTH
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pasBuTHs);

— OOBACHSTE NpHuMHT HaCJICACTBEHHbIX 3a00seBanmii;

— BBUIBIIATH U3MEHYHBOCTE Y OpraHusMoB; oObICHITE IPOsBIICHUE BUIOB H3MEHYHUBOCTH,
HCIIONB3yS 3aKOHOMEPHOCTH H3MCHYMBOCTH; CPAaBHUBATH HaClIeICTBEHHYIO 1 HEHACIIC/ICTBEHHYIO
H3MEHYHBOCTE,

— BBUBIATE Mopdonormueckue, $usmonoruyeckue, [IOBEAICHYECKHe ananranuu OPTaHu3MOB K
cpene obuTanua u neifcTaio SKOIIOTHYECKUX (hakTOpOB;

~ COCTABIIATE CXEMBI TIEPEHOCa BEIIeCTR 1 SHEPI'HH B 3KOCHCTeMe (Lemu IUTaHuS);

— NPHBOAHTE MOKa3aTenbLCTRa Heo6xonuMocTu COXpaHeHus 6uopasHoo6pasus mis YCTOHYHBOrO
Pa3BUTHSL 0 OXpaHEI OKPYIKArOIIel Cpensr,

~ TIPENCTaBIATE OHOTOrHYECKY IO HH(OPMaLHIO B BHze TeKCTa, Tabimuel, rpaduka, IHarpaMMmel 1
ACIaTh BBIBOJBI Ha OCHOBAHHK TIPeICTABNCHHBIX JAHHbIX;

~ OLCHUBATH DOJb JOCTHIKCHHI] TCHETHKH, CeleKuM, GHOTEXHONOrHM B IPaKTHYECKOH
ACATCILHOCTH YeI0BEKa H B COBCTBEHHO JKH3HH;

— OOBACHATL HeraTHBHOe BIMAHUC BELIECTB (aKoross, HUKOTHHA, HAPKOTHYECKHX BEILECTB) Ha
3apOJBINIEBOE PA3BUTHE YeJIOBEKa;

— OOBACHATE HOCIEnCTRYY BITMSHUS MyTareHoB;

— OOBACHSITE BO3MOKHbIE TPHYIHHEL HACTICACTBEHHEIX 3a607eBAHMI.



2. CTPYKTYPA U COIAEPXXAHUE YYEBHOI AACHUILIAHB]

2.1. O6bem yuebnoii AUCUHILIMHBIL B BUABI y4ebHoi pabdoTel

Bun yueGuoit paGorer

O6neM vacos

O0nem o6pazoBartenbHol IIPOrpamMMBbI y4e0HO0M JHCUHIIMHD] 54
B TOM 9HCJIE;

TeOpETHYECKOE 06yueHne 18
nabopaTopHbie paGoTe 16
IPAaKTHYECKHE 3aHATHS -

MHIUBUIYAILHBIH IPOEKT -

KOHCYJIbTALUN -

CaMOCTOATEIbHAs paboTa 06yYarommerocs (Bcero) 18
B TOM YHce:

camocroaTensHas paboTa Haj MHIUBUIYaTbHEIM [TPOSKTOM -

IIpomexxyTounas arrecrauns (ughdpepenyuposannpii 3auém) 2
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3.XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YYEBHOU AEATEJBLHOCTH

CTYJEHTOB.
COIAEPXXAHUE XAPAKTEPHUCTUKA OCHOBHBIX BHJIOB HEATEJIBHOCTU
OBYYEHI

CTYEHTOB (HA YPOBHE YYEBHBIX I[EPTCTBHIZ)
Beenenne

Osnakomuenue ¢ Ouonoruyeckumu cucremamu Pa3sHOTO YPOBHS: KIIETKOIA,
OPTaHU3MOM, IIOMYJISLUeEH, SKOCHCTEMOH, Ouocdepoit. Ormpenenenne ponu
Ouosoruu B (bopmuposarun COBPEMEHHOH €CTECTBEHHOHAYYHO] KapTHHBI
MHDPa ¥ TPaKTHYECKO JesTeIbHOCTH JIOIEH,

OGyuenne  cobmonenuio TPAaBUT  [OBEACHHA B IPHPOJE, bepexcromy
OTHOIICHMIO K GHOJIOrHYECKHM OGBEKTaM (PacTeHmsIM M XUBOTHBIM 0 ux
coobecTBam) u ux OXpaHe

| YYEHHUE O KJETKE
Xumuueckasn YMenue npoBoauts CPaBHEHHE XUMHUYECKOH OPraHHU3AMNH KABLX U HEXUBBIX
OpraHu3anus 00BEKTOB.
KJIETKH Hosyyenne npencrapnenus o POJIH OPTaHUYECKHX H HEOpraHMIecKux BELIECTB
B KJIETKe

]I/hyqeﬂne CTPOCHHS KIETOK 3YKapHOT, CTPOEHHS © MHOroo0pasus KjieTox
PAaCTEHHH H XHBOTHBIX C IOMOIIBIO MHKPOIPENapaTos.

Habmronenue knerox PaCTCHMH U XHBOTHBEIX 1107 MHKPOCKOIIOM Ha TOTOBEIX
MHKponpenaparax, ux onucague.,

IIpurorosnenne u onucanue MHAKPOIPENapaToB KJIETOK pacTeHHi].

CpaBrenne crpoemus xierox PaCTCHUH M OKHMBOTHEIX 10 TOTOBEIM

Crpoenne n
bysxuun kaerkn

MHKpOINpenapaTam
Obmen Bemecte 1 | Ymenue CTPOUTD CXEMBI 9HEPIeTUYECKOTO 0OMEHA 1 OrocunTesa Gejika,
npeBpamenue [onyuenwne mpencrasenus o TPOCTPaHCTBEHHOH CTpyKType Gellka, MOJIEKyY

JHepruu B kaerke | JIHK u PHK
Ku3HeHHBIH KT Osnakomienue ¢ knerounoy TCOPHEH CTPOCHMS OPraHU3MOB,
KJIEeTKH YMeHue caMocTosTensio HCKATh NOKAa3aTesbCTBA TOrO, YTO KIeTka -
OJICMCHTApHAS JKMBAs CHCTEMa H OCHOBHAS CTPYKTYpHO-(DyHKIHOHAIbHAS
CAMHULE BCEX JKUBEIX OPTaHM3MOB
OPI"AHM3M. PASMHOXEHUE 1 NHANBUIYAJILHOE PASBUTHUE OPI'AHU3MOB
Pasmuoxenne Osnamenne suanuamu o Pa3MHOXCHHUH KaK O BaXKHeHIIeM CBOHCTBG JKHBBIX
OpPraNu3MoB OpraHu3MOB.
YMenue camocrostensuo HaXOOUTh OTJIMYUS MHTO34 OT Meio03a, onpenenss
OBOJIOLNOHHYIO POJIb ITHX BHOB Je/ICHHS KJIETKH
UnpnBunyansnoe O3sHakoMIIeHHE ¢ OCHOBHBIVI CTaoMsAMH OHTOrEHE3a Ha IIPEMepe pasBHUTHS
pasBuTHe IIO3BOHOYHBIX XXHBOTHEIX,
opranusma YMenue xapakrepuzopars CTaIMH OCTIMOPHOHATIBHOTO PA3BUTHS Ha IpuMepe
1enoBeKa. O3HaKkoMIIeH e ¢ TIPHYMHAMY HAPYIICHUH B PAa3BUTUHH OpPraHHu3MOB.
Passutne  ymenms IpaBUNBHO  hopMupoBaTs AOKasarenbHyro  Gasy
OBOJIIOLIMOHHOIO Pa3BUTHS KUBOTHOL'O MHpa
Unpusunyansnoe Brusisnenue u onucanme TIPU3HAKOB CXONCTBA 3aPOIBINICH YeloBeKa o JIpyTHX
pasButue TO3BOHOYHBIX KaK JOKA3aTEILCTBA HX SBOIOLHOHHOTO POJICTRA.
Ye10BeKa Honywenne npencrasnenus o TOCCNCTBUAX BIMSHHS QTKOToJs, HHKOTHUHa,
HApKOTHYECKHX BEWIECTB, 3arpPS3He s
CPCALI HA PA3BUTHE M PENIPOYKTHBHOE 3[0POBBE YeI0BEeKa
OCHOBBI 'EHETHKH U CEJEKIIMU
3akonomeprocTH Osmakomienue c HAClICICTBEHHON U HEHACIIeNCTBEHHO] H3MEHYUBOCTHIO U ee
U3MEHYHBOCTH Suomornueckoit POJIBIO B 3BOJIIOUMH YKUBOIO MHpa.
Honyuenue npencrasnenus o CBSI3H T€HETHKH M MeIUIHHBI.
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OSHaI(OM.HeHI/Ie C HaClICACTBEHHBIMH bonesusmu HeJIOBEKa, HX IIpHYHHaAMHU U

3TaNbI PAa3BHTHSH
JKM3HH Ha Semure

PO UNAKTHKOMH,
Wsyyenwe  Brumsmus AIKOroNu3mMa,  HapKOMaHHH, KypeHHs  Ha
HaCJIEACTBEHHOCTH Ha BHIIEOMaTepHale.
AHanusz  QeHOTHIHYECKOMH M3MEHIMBOCTH.  BpliBnenwe Myraremos s
OKPYAIOLIEH Cpele M KOCBEHHast OueHKa BO3MOMHOI'O HUX BIIMSHHS Ha
Oprasusm ,
OcHnoBb! cenexnun Honyuenwe npencrasmenns o TCHETHKES KaK O TEOPETHYECKOH OCHOBE
pacTrenmit, CeNIEKLIUY.
KUBOTHBIX H Paseutne meranpemmvernpx YMEHHH B TpoIecce HAXOXKISHHS Ha Kapre
MHKPOOPTaHH3MOB | [IEHTPOB MHOroobpasus wu TNIPOUCXOXKIECHUS  KYNBTYPHBIX DAacTeHMHl u
AOMAIIHAX KUBOTHBIX, OTKPBITHIX H. 1. Baruiosrsim,
Uzyuenue metonon TUOpHIM3ALTY 1 HCKYCCTBEHHOTO 0T6Opa.
YMeHue pasGuparbcs B OTHIECKHX ACHEKTaX HEKOTOPBIX [OCTINKCHHH B
OroTexHOMOTHH: KJIOHMPOBAHUM JKHBOTHBIX M IpoGiemax KJIOHUPOBaHUS
YeIoBeKa.
OsHakoMieHNEe ¢  OCHOBHBIMK AOCTI)KCHUSMH  COBPEMEHHOH  CenexIum
KYJBTYPHBIX PACTECHHH, JOMAIIHUX KUBOTHEIX 1 MHKPOOPraHHU3MOB-
HPOUCXOXIAEHUE U PASBUTUE JKN3HU HA 3EMJIE. 9BOIIOLIMOHHOR YYEHUE
Ipoucxomnenne u | Ananus u OUCHKA PasNHHEIX THIIOTES IIPOMCX OXKACHHS JKH3HIL
HAYAJILHBIE Honyuenne npencrasnenus o6 YCIOXKHCHUHN JKMBBIX OPTaHH3MOB Ha Semiie B

Ipollecce SBOJIOLMH.
YMeHHe 9KCIepHMeHTATsHEM IIyTEM BBISBIISITE
OPIaHM3MOB, MX OTHOCHTEIbHBII xap
IIPEACTABUTENAMY PEAKHX U HCUE3AOIIHX BHJIOB PACTEHUH H KUBOTHBIX.
IlpoBenenne  onmcanus ocobelt ommoro BHma o Mopdonorudeckomy
KPUTCPUIO IIPH  BBINONHEHUK nabopaTopHOl  paGoTEL, Brisenenne uepr
IIPHCIIOCOONEHHOCTH OpraHu3MoB K PasHBIM - cpenam  obutanus (BOmHOM,
HA3EMHOBO3IYLUHOM, [IOYBEHHOMH

aNalTUBHBIE OCOOCHHOCTH
aktep. O3HakoMmienue c HEKOTOPLIMH

HUcropus paseurnsg
IBOIOIHUOHHBIX
el

Msysenne nacnemus wenosewecrsa Ha Il
PAa3BUTHSI 9BONFOLIMOHHEIX HAEH

K. Jlunues, XK. B. Jlamapxa Y. Hap
YUCHNS B (JOPMUPOBAHUH COBpeme
Passutwe cnocoGuoctyr sicro m
0BOCHOBEIBATH CBOFO TOYKY 3peHH
COOECENHUKOB, NpH3HaBas paBo

PHMEPE 3HAKOMCTBA C HCTOpHeit

BuHa. OUeHHBaHWE POJH SBOJIFOLIUOHHOTQ
HHOMU CCTCCTBCHHO-HAYYHOH KapTHHEI MHupa.
TOYHO H37aTaTh CBOM MBICITH, JOTHYECKH
51, BOCIIDHHHMATD W aHATU3HPOBATH MHEHIs
APYI'Oro 4esl0BeKa Ha MHOE MHEHHe

Muxkpossoarouus
H MaKp 03B 0JIIOLHS

OzHakoMIIeHNeE ¢ KOHUENIHEN B
4TO ONYIIALUST — CTPYKTYpHAS
OsHakommenue ¢ JBYOKYIIIMHUCS
VYepoenne TOro, 4YTO OCHOBHBLIMU
ABJIAIOTCS GHONOrHYecKni nporpece u Grosormueckwmii perpece.

YMenue orcramsars MHCHHE, O COXPaHEHHH GHONOIHYECKOro MHOT006pass
KaK 0CHOBE yCTOHUHBOCTH GHOCHEpHT 1 NPOTPECCHBHOTO ee pa3BUTHS. YMeHie
BBIABIATH IPUMHbI BEIMHPAHHS BHIOB

Hlia, ee KpUTepHaIMH, 1oa6op IPUMEPOB TOTO,
CIUHHUIIA BHJA U SBOJIOHH,

CHIIaMHY 3BOJIIOLIUH U €€ HOKA3ATeIbCTBAMIL
HaNpaBNEeHUSIMH 3BOJIIOLHOHHOTO nporpecca

IIPOUCXOXAEHUE YEJIOBEKA

AnTponorenes

AHaITH3 ¥ OLEHKA pasTHYHbIX THIIOTE3 O IPOUCXOXKIEHUH YESIOBEKA.
Passutne ymenus CTPOUTE  NOKasaTeNbHyl0 6a3y mo CPaBHHUTEILHOM
XAPaKTCPHCTUKE YeNOBEKA U IPHMATOB, TOKA3EIBAS HX POJCTBO.

BLI}IBJICHHG STaIlOB 3BOJIIOIIHH qCJIOBEKa
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YenoBeueckue
pacebl

YMmenue AOKa3pIBaTh PaBCHCTBO YEJIOBEUECKHX pac Ha ocHoOBaHUH ux pOI[CTBET!
U €OUHCTBA IIPOUCXOXKICHUS.

PassuTie TonepantHOCTH, KPHTHKA DACH3Ma BO BCEX €0 IIPOSIBIICHUAX

OCHOBBI 3KOJIOT N

IKOJIOTHSI — HayKa
0
B3aHMOOTHOLIEHHUSA
X OPraHHU3MOB
Mexay coboii
H OKpYsKaromei

Usyuenne sxomoruueckux (axTOpoB M UX BIHsAHMS Ha OpPraHH3MBL
3HAKOMCTBO € 3KOIOrMYeCKIMY CHCTEMaMH, BX BHIOBOM H [IPOCTPAHCTBEHHOMN
CTPYKTypamu. YMeHHe OObICHITE IPUYAHBI  YCTOMYHUBOCTH M CMEHB]
9KOCHCTEM,

cpenoi
bnocgepa — Osnaxomienue ¢ yuenuem B. U, Beprazckoro o Brochepe kax o ro6aTbHOMN
riodanbHasn 9KOCHCTEME.
IKOCHCTEMA Hammuuwe npencrasnenmns o cxeme SKOCHCTEMBbI Ha mpumepe Guocdepsr,
XPYTOBOPOTE BEIIECTB U NIPEBPALICHHY SHEPIHHU B buocdepe.
YMeHHe NOKa3bIBATh POITb IKHBBIX OPTaHU3MOB B Guocepe Ha KOHKPETHEIX
npuMepax
buocdepa u Haxoxnenue cBasu usmencnns s brocepe ¢ mocnencTruIME KesTeNbHOCTH
Yen0BeK UCNOBCKA B OKpyXKaloLleH cpeme. Ymemue BO3JeHCTBHe

OIIpeNeNsTh
[IPOU3BOACTBEHHOMN AEATENLHOCTH HA OKPYXKaIOIIYO Cpeny B 06IacTH CBOEH
Oynymeit mpodeccun. Osmaxomyenme  c TIOOANBHBIME  5KONOTHYCCKHUMHU
IPOBIIEMaMy B yMEHHeE OIIpeeNaTh IIYTH UX pPeIleHus.
Ormcanme wu  mpaxtuaeckoe CO3aHHE  KCKYCCTBEHHOM
(mpecHoBOIHOTO aKBapuyma). Pemenue sxonoruyeckunx 3anau,
HleMORCTprpoBante YMeHus mocTaoRKH LeNeH NesTeNbHOCTH, TIAHIPOBAHHUS
COOCTBEHHOM NEATETBHOCTH TS IOCTHYKEHS] [OCTaBJICHHBIX LeJIeit,

SKOCHCTEMBI

bUMOHUKA

bronuxa kax onuo
H3 HaNIpaBJIeHU it
Omonoruu u
KubepHeTHKH

Osnaxomnenne ¢ mpumepamu HCIOJIB30BAHMS B XO3SHCTBEHHON NeATeIbHOCTH
mofel MOphodYHKIMOHAILHEIX UCPT OPraHM3alli¥ PACTEHMH U JKMBOTHBIX
[IpA CO3MaHMHU COBEPINEHHBIX TEXHHUECKHX CHCTEM 1 YCTPOHCTB MO aHAJIOTHH C
XUBBIMH CHCTEMAaMH,

3HAKOMCTBO ¢ TpyGuaThIMu CIPYKTYpaMH B JKHBOH NPHpOLE M TeXHHKe,
A9POMHAMMYECKAMH M THAPOIHHAMUYECKHMH YCTPOHCTBAMH B KUBOMH
IPUPOLE U TEXHUKE,
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4. YCJIOBUSI PEAJIM3AIINH YYEBHOM JAUCHATIINHB]

4.1. MarepunansHo-TexHHYecKkoe obecneyenue
Mg peanmsanuy IIPOTpaMMBI  y4eOHOM  MUCHUTIIHHED
CICAYIOUMINE CIICHUANBHLIE TOMELIEHHUS

«bromorusy

Kabuner «buonozuuy, OCHAIIECHHBIH 060PYNOBAHUEM: HAZIAOHBIMY nocobusmu, sKpanHo-
36YKOGbIMU  NOCOOUIML, unqbopMaz;uouno-KOMMyHwcaz;uonﬂbzmu CpeOCmeamy, TeXHWIECKHMH
CpeacTeaMu o0yyeHwUs: MASHUMHO-MapKepHOoti Qockoi, MyLbmumMeouanpoexmopom, HOymbykom,

6bIXO00M 6 UHmepHem.

JIaboparopus, ocramennas HaTypanbHBIME 00bEKTaMHU, MOJEIIIMH, npudopamu u Habopamu

I IOCTaHOBKH ACMOHCTPALlMOHHOIO0 U YUCHHYECKOTO
BCIIOMOraTeJIbHELIM OGOpYIIOBaHI/ICM

4.2. Yuebuo-meroamueckoe u HH(OPMaUMOHHOe 06ecneyenue

4.2.1. KHnuroo6ecrieuennocrs

SKCIICPHUMEHTA,

crep. — Mocksa : [lpoda, 2010 .— 367 . -
LB. u1L., Ta61. — ISBN 978-5-358-08546-6.

Haumenosauue JIATEPATYpPLI: aBTOD, Ha3BaHHe, Topn KoauuyecTBo Haanuue
BHI maauun, H3JAaTe/IbCTBO HU3aHNA 3K‘3eMH.ﬂﬂp03 3J'leKT]’)0HHOﬁ
U3iaHuii B 6ubsuoTexe Bal'y
6ubanoTeKe
Bal'y B
COOTBETCTBHE C
PIrocC Coo
OcHoBHast JUTEpaTypa
Kamencknit, AHnpei Anekcanznposny.
Buonorus. O6mias 6uonorus 10 - 11 xmaccer
yueOHUK  muIg o01meobpazoBaTeIbHbIX
yapexnpenut / A. A. Kamenckuii, E. A. 2010 59
Kpuxcyros, B. B. ITaceunux — 6-¢ m3n.,

Kosnosa W.M., Buonorms [Onexrponnsrit

http://www.stude

JOCTyIa:
http://www.studentlibrary.ru/ book/ISBN9785
970445693 .html

pecype] @ yueGHux / W Kosznosa, I.H. ntlibrary.ru/book
Boimkos, AT, Mycragus - M. : TDOTAP- /ISBN97859704
Menua, 2015. - 336 c. - ISBN 978-5-9704- 2015 34406.html
3440-6 - Pexcum JOCTyma:

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

970434406.html

Sperrura B.H., Buomorus. T. 1 http://www.stude
[OnexTponnsrit pecypc] / nom pen. B.H. ntlibrary.ru/book
Speirura - M. ;T O0TAP-Menua, 2018, - /ISBN97859704
728 c. - ISBN 978-5-9704-4568-6 - Pesxuim 2018 45686.html
JocTyma:

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

970445686 .html

Apsrruna B.H.,  Buomorms., T 2 http://www.stude
[DnexTponnbii pecype] / mom pen. B.H. ntlibrary.ru/book
Apeiruna - M, I'S0TAP-Menua, 2018. - /ISBN97859704
560 c. - ISBN 978-5-9704-4569-3 - Pesxxum 2018 45693.html
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Hononanurensuas JIMTEpaTypa
Koncrantunos, Bramumup  Muxaitnosng,
Obwas Guonorus Y4eOHUK 1715 CpeaHero
npodeccHonansHOrO obpazosanus / B. M.
Koncranmunos, A. T, Pesanos, E. O, Daneena
; Ion pen. B. M. Koncrauruuopg — Uzn. 6-
€, cTep. — Mocksa : Axanemus, 2008 — 256
c. : Ui, Taodm. — (Cpennee
npodeccuoransHoe obpasoBanue,
ObmeobpaszoBarenprbre MUCHUIIAHEL) ——
bubmuorp.: ¢. 254 — [SBN 978-5-7695-
5774-3.
buonorus:  Vuebnoe nocobue / T.A.
Anzpeesa. - Mockga : PUOP, 2008. - 241 ¢.:
84x108  1/32. . (IOxombrukam g
abuTypuentam). (o6no3xka) ISBN 978-5-369-
00245-2 - Tekcr - SIEKTpoHHEIH, - URL:
http://znanium.com/catalog/product/ 130851
Kamenckuii, AHnpeit Anexcanaposuy,
Buonorus. O6mas 6ronorus 210 - 11 xmaccer
YYeOHHUK s 06mmeo6pasoBarenpHbx
yapexnenust / A. A. Kamenckuit, E. A.
Kpukcynos, B. B. Maceunnx .— 5-¢ u31.,
¢Tep. — Mockea : Hpoda, 2009 — 367 ¢. -
UB. WL, Tabi. — ISBN 978-5-358-07000-4.

2008

URL:
http://znanium.co

m/catalog/product
/130851

2008

2009 70

4.2.2. Ilepuoguueckue H3AaHHSA
4.2.3. I/IHTepHeT-pecypcu

Www. window. edu. ru (Equnoe OKHO OCTyna k 00pa3oBaTenpHbIM pecypcam MHTepreTa 1o 6uo-
JIOTHH).

6uonoruu, On-line TECTEI).

www. informika. ru (OnexTponubIit Y4€OHHK, GOMBIION CrucoK HHTEPHET-pecypcoB).

Www. nre. edu. ru (Buostoruueckas KapTuHa Mupa. Pasgen KOMITBIOTEPHOTO yyeOHuKa, paspabo-
TaHHOTO B MoCKOBCKOM TOCYZapCTBEHHOM OTKpPBITOM YHHBEpCHTETE).
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOH U CHUTLINHDI

Pesynbrator 06yuenns Meronp: onencn |
Cmydenm nayyumes:
~ PaCKpLIBATL Ha PEMEPaX pojb GHOIOIHU B (popmupoBanmn Beirongenue:
COBPEMEHHOH HAay4YHOM KapTHUHEL MHpPAa ¥ B IPAKTHYECKOH MHIUBUIYabHBIX 3a0aHMI,
AEATENBHOCTH MOeH; nabopaTOpHEIX pador.
— IIOHHMATb U OIUCHIBATE B3aUMOCBS3L MEXIY €CTECTBEHHLIMU Wunusunyansusie u
HayKamu: 6Homnorueis, dusmxoi, XUMHEH; yCTaHABIMBATh B3aHMOCES3) bporTanBHEE OIIPOCEI,
TPUPOIHBIX SIBJICHHIA; TECTOBBIE M IIMCHMEHHBIE
— HOHAMATD CMBICI, PA3THYaTh U ONUCHIBATE CHCTEMHYIO CBS3b MeXTy | paGoThl.
OCHOBOIIONArakOIMMH GHONIOrHYEeCKHMu MOHSTHUAMHU: KJIETKa,
OpTaHu3M, BHJI, 5KOCHCTEMa, buochepa;

~ HCIIONIB30BATH OCHOBHbIE METO b Hay1HOTO [T03HAHUS B y4eGHLIX
OHOIOrnYecKx HCCIICTIOBaHHAX,, IPOBOIHTE OKCIEPHUMEHTEI 110
H3YYCHHIO OMOIOTHYECKHX 06BEKTOB 1 SIBICHUH, OOBSICHITE
PE3YJIbTATEl 9KCIIEPUMEHTOB, AHAM3UPOBATE X, HOPMyYIHPOBATE
BBIBOJIEL,

— OpMyIHpOBaTh rHMOTE3E! Ha OCHOBaHHH MPENTIOKEHHOMN
Ouonormueckot uHbOpManKH U TIpEeIaraTh BApUAHTE! [IPOBEPKH
UIOTE3;

~ CPaBHHBATH OUOIOTHYECKHE 06HEKTE] MEXITy cOO0M 10 3aMaHHbIM
KPUTCPHUSM, NENaTh BBIBOALI U YMO3aKJIIOUEHHUS Ha OCHOBE CPaBHEHH,
— 00OCHOBBIBATEL EAHHCTBO KHBO H HEXHBOH IIPUPOLIBI, POACTBO
JKUBBIX OPraHU3MOB, B3aUMOCBSI3H OPTaHU3MOB M OKDY>KaloLielt cpen
Ha OCHOBE OHOJIOTHYECKHX TEOPHIi;

~ IPUBOZUTE IPUMEDPEI BELIECTB OCHOBHELX TPYIII OpraHUYeCKHuX
COCIUHEHUH KIeTKH (GenKos, ’KHPOB, YTII€BONOB, HYKJICHHOBEIX
KHCJIOT);

~ PaClO3HaBATh KJIETKH (IIPOKAPHOT 1 OYKapUOT, pacTeHUH K
’KHBOTHBIX) TI0 OIIMCAHHIO, HA CXEMATHIECKUX U300paeHHsIX;
YCTaHABIIMBATE CBA3b CTPOCHHS U GyHKIMH KOMIOHEHTOR KJIETKH,
000CHOBRIBATE MHOroo0pasune KieTox;

~ Paclio3HaBaTh MOMyJIANMIO U GHONOrHYeCK it BH/JI II0 OCHOBHBIM
IIPU3HAKaM;

— OIUCHIBATE (PEHOTHUIT MHOTOKIIETOYHEIX PacTeHHH U )XMBOTHBIX 1O
Mop(bonomquKOMy KPHUTEPHIO;

~ OOBACHSTE MHOroobpasue OpPTaHU3MOB, IPUMEHSS SBOJTIOLIMOHHYIO
TEOPHIO;

— KIacCHPUIHPOBaTh GHomorHueckme OOBEKTHI HA OCHOBAHUK 0JHOI0
HJIA HECKOJIBKMX CYLIECTBEHHbIX IIPU3HAKOB (TUITBI IUTAHHUS, CIIOCOGE]
ABIXaHUS ¥ PaSMHOXCHUSI, 0COGEHHOCTH pasBuTHS);

— OOBSACHSTH IPUUMHBI HACIeICTBEHHBIX 3260 IeBaHMil;

~ BBISBJIATE U3MEHYHBOCTH ¥ OPTaHU3MOB; OOBACHATE IPOSIBICHHE
BHIIOB M3MEHYHBOCTH, HCIIOIE3YS 3aKOHOMEPHOCTH U3MEHYHBOCTH;,
CPaBHUBATH HACIEICTBEHHYIO 1 HEHACNICACTBEHHYIO H3MEHYHBOCTD,

~ BBIABILATE MOp(onorudeckue, dbusmonoruyeckue, MTOBEICHYECKHE
aJlalTalliy OPraHU3MOB K cpene oOuTaHus i JeHCTRIIO
9KOJIOTHYECKHUX (hakTopos;

~ COCTaBJIATE CXEMBI IIEPEHOCA BEMIECTR 1 9HEPI'UU B IKOCHUCTEME
(uenu muranus);

— IPMBOIUTH IOKA3aTEIbCTBA HEOBXO0MHMOCTH COXpaHEHHs
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OropasHo0Opasus 1 YCTONYMBOTO PA3BUTHS U OXPAHb
OKpY>KaroImeH cpempr,

— OLCHUBATH JOCTOBEPHOCT OMOIOrHYECKOi HHpopManuy,
TIOJTY4EHHOH U3 Pa3HBIX HCTOYHMKOB, BBIAEIATH HEOOXO MO
HHPOPMAIHIO JIs HCIIONb30BAHMUS €€ B yUeOHOU e TeNbHOCTH 1
PELICHNH PAKTHYECKUX 3aa4;

~ HPEICTAaBIIATh OMONOTHIECKYIO HHPOPMALHIO B BHIE TEKCTA,
Tabnunpl, rpaduka, IuarpaMMsl U JeIaTh BBIBOIbI HA OCHOBAHNH
IPENCTaBICHHBIX JAHHBIX;

— OLICHUBATH POJIb TOCTHIKEHUM MEHETHKH, CeIeKIUM, ONOTEXHOIOT UM
B IIDAKTHYECKOM NEATEIbHOCTH YeIOBEKa U B COOCTBEHHOM KU3HY;
— OOBSCHSTH HETATHBHOE BIUSHHE BEINECTB (ATKOrOJIs, HUKOTHHA,
HapKOTHYECKMX BEIIECTB) Ha 3apOJBIIICBOE PA3BUTHE YEIOBEKA,

— OOBSCHATE HOCIEICTBHUS BIMSAHUS MyTarcHOB,

— OOBACHATH BO3MOYKHBIE TIPUYUHEI HACIEICTBEHHEIX 3a60/ICBaHHUiL.

Hudpepernuuposannviii
3ayém
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