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1. IIACHHOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCIIUILIMHEBI
BHUOJIOT U

1.1. O6nacTh npuMeHeHus: padoveil nporpaMmsl

PaGouas mporpamma  ob6mieobpazoBarTesbHON — yueOHOM — OUCLMIUIMHBL  «XUMUSD)
npenHa3HaYeHa Ui W3YYeHUs XUMHH B IPO(ecCHOHANIBbHBIX 00pa3OBaTENbHBEIX OPraHU3allHsX,
peausyrommx 00pa3oBaTebHYI0 I[IPOrpaMMy CpefHero obuiero oOpasoBaHHs B Ipelesax
ocsoeanss IIIICC3 CIIO ma 6a3ze ocHOBHOro obmero o0pa3oBaHHs II0 CHENUAIBHOCTH
Texumyeckoro npopuasa CIIO

20.02.04 «IloskapHasi 6e30aCHOCTDL»

1.2. Mecro y4e6HOH JUCUMIVIMHBI B CTPYKTYpe OCHOBHOH IPO(eCCHOHATLHOM
o0pa3oBaTeJLHOH POrpaMMbl:

yuebuas IuCUMIUIMHA «Buosorus»y sBisieTcss y4eOHBIM IIpeAMETOM II0 BHIOOPY H3
obs3arenpHON mpeameTHoM obmactu  «Ectectennsle Hayku» PI'OC  cpemsero  oOiero
obpazoBanus.

1.3. Iesma m 3ana9u y4eOHOM JUCHMIVIMHBI — TPEGOBAHUSA K Pe3y/IbTATaAM 0CBOCHHUSI Y4eOHOMH
AUACUMILIMHbBI
Coneprxanue nporpaMms! « BHONOrHs) HallpaBIeHO Ha JOCTHKEHHUE CIIENYIOMINX IIEJIEH:

- (hopmupoBaHKe y 00yUarOIIUXCs YMEHHs OLIEHUBATh 3HAYMMOCTH OMOJIOTMYECKOTO 3HAHHUS UL
KaXXJI0TO YEJIOBEKA;

- (opmupoBanne y 0OyJYaAIOMIMUXCS LETOCTHOrO IPENCTaBICHHS O MHPE M pojd OHOJOTHH B
CO3[AHHE COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MHpPA; yMEHHSI OOBACHATL OOBEKTHI U
TIPOLIECCHI OKPYIKAOIIEH NeHCTBUTEIPHOCTH: IIPUPOIHON, COUMANBHOM, KYILTYPHON, TEXHUYECKOM
Cpeabl, UCIOIB3Ys I 3TOro OMOJIOTUYECKUE 3HAHNUS;

- pa3BUTHE Yy 00YYAIOIINXCS YMEHUH pa3nuyars (QaxThl U OLEHKH, CPABHUBATE OLIEHOYHbIE BHIBOJIBL,
BUJIETH MX CBSA3b C KPUTEPUAMHE OLIEHOK ¥ CBSI3b KPHTEPHEB C OIPENSICHHON CUCTEMOM LEHHOCTEH,
dopMysTHpOBaTH ¥ 0OOCHOBBIBATE COOCTBEHHYIO ITO3HLIMIO;

- npuobpereHne OOydYarOIIMMHCS ONBITA Pa3sHOOOPA3HOH  AEATENBHOCTH, IO3HAHHS U
CaMOIIO3HAHMS; KJIIOUEBbIX HABBIKOB, UMEIOINX YHUBEPCAIHHOE 3HAUYECHUE I pa3jMYHBIX BHIOB
NeATENbHOCTH (HABLIKOB PEINEHUs MpobiieM, MPUHSITHS PEeLIeHNH, NOoUCcKa, aHauu3a U o0paboTKu
nH(pOpPMAIMH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHHMI, COTPYIHMYECTBA, OE30MaCHOro
oOpaleHus ¢ BEUICCTBAMHY B TIOBCSAHCBHOM JKH3HH).

- pasBUTHE I103HABATENBHBIX HHTEPECOB, HMHTCIUIGKTYalIbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yYaIOMUXCs B INPOIECCe H3yueHUs OHONOTHMYECKUX SBJICHHM; BBINAIOIIUXCS OOCTIDKSHHH
Oronoruy, BOLIEHIINX B OONIEUYETOBEYECKYIO KYIbTYPY; CIOKHBIX H IIPOTHBOPEUMBBIX IIyTEH
Pa3sBHUTHS COBPEMEHHBIX HAYUYHBIX B3LVIIIOB, UAeH, TEOPUH, KOHLENIHH, THIOTe3 (0 CYIIHOCTH M
IPOUCKOMIEHHH KUSHHU, YeJIOBEKa) B X0Zie PabOTHI ¢ Pa3IMIHBIMU MCTOUHMKAMK HH(POpMAaIn;

Ocpoenne COOCpKaHus yqe6H0171 JHUCUMITIIMHBL «buonorus» odecrieunBaeT JOCTHKEHUE
CTYOCHTaMU CIICAYIOINX Pe3yJbTAaTOB!

* IUMHOCHIHBIX .
- 9YBCTBA IOPIAOCTH U YBAXKCHHA K HCTOPHUH X HJOCTHIKCHUS OTeUeCTBEHHOH OMOJIOTHYECKON HAayKH,
IIpeacTaBliCHUS O LIEIOCTHOM eCTeCTBeHHOHaquOﬁ KapTHHE MHPa;
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- OMOJIOTHYECKH IPaMOTHOE MTOBEJCHHE B IIPO(PECCHOHANBHON ASATEIBHOCTH H B OBITY;

- TOTOBHOCTH K TIPOJOJDKEHHIO 00pasOBAaHWS M TIOBBIUEHMA KBaIM(uUKaluu B H3OPAHHOH
HpO(l)GCCPIOH&IIBHOI’I JEATCIILHOCTH U 00BEKTHBHOE OCO3HAHHE poiin OMOTOTHUECKHX KOMHGTCHHI/Iﬁ
B DTOM;

- YMCHHEC HCIIOJIL30BaATh JTOCTUXCHUL COBpeMCHHOﬁ OHOJIOTHYECKOH HayKH H“ OUOTEXHOJIOTHH I
TOBBIMICHHUST COOCTBEHHOI'O HMHTEIUIEKTYanbHOTO pasBUTHsS B BHIOpaHHOH Npo(hecCHOHAIBHON
ACATCIIBHOCTH,

* MEManpeoOMemHaiXx:

- HCIIOJB30BAHHE  PA3IMYHBIX  BHIOB [03HABATENILHOM  JIEATENBHOCTH U OCHOBHBIX
WHTEJUIEKTYalbHBIX ONepanui (IOCTAHOBKH 3a1aud, (GOpMYIMpOBAaHMS TIHMIOTE3, aHANIU3a |
CHHTE3a, CpPaBHEHUsI, 00O00IEHHSI, CHCTEMAaTH3aIluH, BBISBICHUS IPUYHHHO-CIEIACTBEHHBIX CBSA3EH,
TIOMCKA aHAJIOTOB, (POPMYJIHPOBAHUS BBIBOJOB) Ul PEIUEHUS IIOCTABIECHHOH 3a1a4yyl, IpUMEHEHHE
OCHOBHBIX METOMIOB ITO3HAHUs (HAOIIOACHNS, HAYYHOTO HKCIEPUMEHTA) Ui U3YUEHHUs Pa3IUdHBIX
CTOPOH OHOJNIOrHYECKUX OOBEKTOB ¥ IIPOIECCOB, C KOTOPHIMM BO3HHKAeT HEOOXOOMMOCTH
CTaJIKMBaThCS B IPO(ecCHOHATBHOM chepe;
- HUCIIONB30BAHHE PA3NUUYHBIX HCTOYHHWKOB IUIS IOIyYeHHs OHoormueckod MHGOpMaIuu, yMeHHe
OIEHUTD €€ OCTOBEPHOCTD JIst OCTINKEHMSI XOPOIIIX Pe3yIbTaToB podeccuoHambHOR chepe;

TIOBBIIIEHHE HMHTEUICKTYAIBHOTO YPOBHS B IIPOLIECCE H3YUYCHUs OHMONOTMUECKUX SIBJICHUH;
BBIJAIOIINXCS JOCTYDKEHUH OMOJIOrMH, BOLUENUIMX B OOIIEUEIOBEUECKYIO KYJIBTYpY; CIOXKHBIX U
[IPOTUBOPEYUBHIX IIYTEH PasBUTUS COBPEMEHHBIX HAyUHBIX B3IJISIOB, MIEH, TEOpHH, KOHIENUH,
runoTe3 (0 CYUIHOCTH W IPOHCXOXICHUM JKU3HH, YeJIOBeKa) B XOAE paboThl C pasiIddHBIMH
MCTOYHHKaMH HH(POpMAaLIUY;

* HPEOMEMHbIX:
— packphIBaTh Ha MpHMEpax posib OHONOTHH B (OPMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHpa U B IPaKTHIECKON AesSTebHOCTH JIOLCH;
~ MOHHMATH ¥ ONKMCBHIBATH B3aHMOCBSI3b MEKIY €CTeCTBEHHBIMU Haykamu: OHoJorued, Gpusukoi,
XUMHEH; yCTaHaBIMBATh B3aUMOCBSI3b MPUPOIHBIX SBICHHM;
— MOHMMATh CMBICJ, PA3HYaTh W ONHCHIBATH CHCTEMHYIO CBS3b MEXJY OCHOBOIOJIArarOlMMU
OHMOJOTMYECKUMHE TTOHATUSIMHE: KJIIETKa, OpTaHu3M, BUJ, d9KOocucTeMa, buocdepa;
—  MCHOJB30BaTh OCHOBHBIE METOIBl HAYYHOI'O IIO3HAHHS B Y4eOHBIX OHOJOTHUECKUX
HCCIIENOBAHUSK, IPOBOJNUTEH DKCIEPUMEHTHI 10 U3yYSHHIO OMONOTHUECKUX OOBEKTOB M SIBJICHUH,
OOBSICHATE PE3yJIbTATHI 3KCIIEPUMEHTOB, aHATTH3HPOBATE MX, (OPMYINPOBATH BHIBOJIBL,
— GOopMySIMpOBaTh THIIOTE3bI Ha OCHOBAHHU INPEJIOKEHHOW Ouonormueckod HHQOpMaUMM H
npeyiaraTh BapUaHTHl IIPOBEPKU THIIOTES;
— CpaBHHBATb OHOJIOTHYECKHE OOBEKTH MEXAY cOOOH 1O 3aJaHHBIM KPUTEPUSIM, JENATh BEIBOALI U
YMO3aKTIOUEHHS Ha OCHOBE CPAaBHEHMUS,
- 06OCHOBI>IBaTI) CAUHCTBO JKUBOH W HEXHBOH HOpHpoabl, POACTBO JKHBbLIX OPIraHH3MOB,
B3aMMOCBSI3H OPTaHH3MOB U OKPYKarOIIeH Cpebl Ha OCHOBE OHOJIOTHYECKUX TEOPH;
— MPUBOIUTH IMPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHHYECKUX COSAMHEHUH KiIeTKu (OenKos,
JKHPOB, YIIIEBOJIOB, HYKJIEHHOBBIX KHCJIOT);
— pacmo3HaBaTh KIETKH (IPOKAPUOT W OYKAPHOT, PAaCTEHHUH M IKUBOTHBIX) IO OINMCAHMIO, Ha
CXEMAaTHYECKHX H300paKeHUIX; YCTAaHABIUBATh CBSA3b CTPOCHHUS M (PyHKIUH KOMIIOHEHTOB KIIETKH,
000CHOBBIBaTh MHOI000pa3He KIETOK;
~ pacrio3HaBaTh MOTYJBIIIUIO U OHONIOTHYESCKUN BUJI II0 OCHOBHBIM IIpU3HAKaM;
— onMchiBaTh ()EHOTUN MHOTOKJIETOYHBIX pAaCTEHWH M JKHBOTHBIX I10 MOP(HOJOrHUECKOMY
KPUTEPHIO;
— 00BSICHATH MHOTOOOpa3zue OpraHu3MOB, IPHMEHSISI SBOIOIIHOHHYIO TEOPHIO;
-~ iaccuuuUpoBaTs OHOJOTHUECKHEe OOBEKTHl HA OCHOBAHHMH OJHOTO MM HECKOJIBKHUX
CYLIECTBEHHBIX IIPU3HAKOB (THIbI IMTAHUS, CIOCOOBI JBIXAHUS U Pa3MHOXKEHUS, OCOOEHHOCTH
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pa3BHUTHS);

— OOBACHSTS IPUYHHE] HACICACTBEHHBIX 3a60IICBaHHI;

— BBUIBIATH M3MCHYMBOCTH Y OPraHH3MOB; OOBSCHSTH IIPOSBICHHE BUIOB HU3MEHYHBOCTH,
UCTIONB3YA 3aKOHOMEPHOCTH M3MEHYHMBOCTH; CPaBHMBATH HACIENCTBEHHYIO H HEHACJIEICTBEHHYIO
HU3MEHYUBOCTE;

— BBUIBJIATE Mopdosornyeckue, (QH3HONOTHYECKHE, NOBEICHYECKUE ANATITALHY OPraHU3MOB K
cpene OOMTaHUS U NEHCTBHIO SKOIOTHIECKHX (bakxropos;

— COCTABJIATE CXEMBI [IEPEHOCA BEIECTB ¥ YHEPIUU B IKOCUCTEME (LIENH THTAHUS);

— IPHBOMHUTEL NOKA3aTC/LCTBA HEOOXOMAMMOCTH COXpaHEeHHs GHOpasHOOOpasMs s yCTOMYUBOTO
PasBUTHA K OXPaHbI OKPYKaIOIeH cpembl;

— OLICHMBATH JOCTOBEPHOCTEH OHONOIHUECKOH MH(OPMAIIH, TOIyUEHHON 13 PasHBIX UCTOYHHKOB,
BBIICNSATE HEOOXOMMMYIO HH(OPMALMIO I HCHONB30BAHHS e¢ B y4eOHOH HesTenpHOCTH U
PCLUCHUH MPAKTUYECKUX 3a1a4;

— IPENCTaBNATE OHOIOrHIECKyI0 HHGOPMAIHMIO B BIIE TEKCTd, TAGIHIIB, rpajuka, [HarpamMMsl 1
ACTaTh BBIBOJBI HA OCHOBAHHM IIPEJCTABICHHBIX JaHHBIX;

— OLCHHMBATH pPONb JOCTM)XCHMHM TICHCTHKH, CENeKIHH, OHOTEXHONOTMH B IPAKTHYECKOH
ACATEIEHOCTH YETIOBEKA U B COOCTBEHHOM KU3HHU,

— OOBSCHATE HEraTWBHOE BJIMSHUE BEIIECTB (QIKOTOJIS, HUKOTHHA, HAPKOTHYECKUX BELIECTB) Ha
3apOJBIIICBOE PA3BUTHE YEIIOBEKA,

— OOBSCHATE MOCIIENCTBUS BIMAHUS MyTarcHOB;

— OOBSICHSTH BO3MOKHBIC IPUYMHBI HACTIENCTBEHHBIX 3a60/1eBAHMIA.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOMN JUCHUIIJIMHBI

2.1. O6bem y4e6HOl AMCHHIVIMNGI B BHIBI Y4eGHOI paboTsl

Bup yueGHO# paGoThI

O0neM yacos

O6bem 06pa3oBaTeILHON NPOrpaMMbl y4eGHOMN IMCHHILTHHDI 54
B TOM YHCJIE:

TEOPETHYECKOE 00yUeHHE 18
nabopaTopHbie PaGOTEI 16
IIPAKTUYECKUE 3aHITHS -

VHHMBUMOYAIbHBIA TPOEKT -

KOHCYJBTallUH -

camocTosTeNbHas pabora 06yyaronerocs (Bcero) 18
B TOM 4HCJIE:

caMoCTosITeNIbHasl paboTa HaJl HEAHBHIIYAILHEIM IPOEKTOM -

Hrorosasn arrecranus (Jupepenyuposannsiii 3auém) 2
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3.XAPAKTEPUCTHKA OCHOBHBIX BUJOB YYEFHOM AEATEJIbHOCTH

CTYAEHTOB.
COJIEPXXKAHUE XAPAKTEPUCTHKA OCHOBHBIX BUJIOB AEATEJIBHOCTH
OBYYEHUSY CTYAEHTOB (HA YPOBHE VYEBHbLIX JJIEVICTBUM)
Beenenue Osnakomnenne ¢ OHONOTMYECKMMM CHCTEMAMH Da3HOTO YPOBHA: KIETKOM,
OpraHM3MOM, HOMyJANUeH, dKocucTeMol, Guocdepoii. Ompenernenue pomu
Ouosioruu B HOPMHPOBAHUY COBPEMEHHOMN eCTECTBEHHOHAYIHON KApTHHE
MHpa U MPAKTHYECKOH AESTENBHOCTH JIIOIEH.
OGydenne COONIONEHMIO TPaBHJI IIOBENEHHS B IPUPOLE, OEPEKHOMY
OTHOIUECHUIO K OHONOrHYeckuM OOBEeKTaM (PaCTEHUSIM M JKHBOTHBIM M HX
COO0IECTBAaM) M MIX OXpaHe
YYEHHME O KJIETKE
Xumuyeckas YMeHue MPOBOJUTE CPABHEHNEC XUMHYECKON OPraHU3allii JKUBBIX H HEKUBBIX
OpraHu3aIms 0OBEKTOB.
KJIeTKH Ilony4enue IpeaCTaBICHUS O POJIM OPTAHHYECKHUX M HEOPraHUYECKUX BEIIECTB

B KJICTKE

Crpoenne n
QYHKIHH KJIETKH

Wsyvenre CTpOEHMsI KIETOK SYKapHOT, CTPOSHHS M MHOTO0OpasHs KIETOK
PacTeHH#H K KMBOTHBIX ¢ IOMOIIBIO MUKPOIPENapaToB.

Habmronenue KIeToK pacTeHWil W JKUBOTHBIX MO MHKPOCKOIIOM HAa TOTOBBIX
MUKpOIIpenapaTax, UX OIHCaHHe,

[IpuroToBNeHye U ONMCAHUE MUKPOIIPENAPATOB KIIETOK PACTEHUH.
CpaBHEHHE CTpOEHHsI KJIETOK pacT€HMH M SKMBOTHBIX 10
MUKpoIIperapaTam

T'OTOBBIM

O0mMeH BemecTs U
npeBpaieHue
SHEPTHH B KJIETKe

Ymenue CTPOUTH CXEMBI S3HEPTCTHYECKOTIO obMeHa u buocunTesa Genxka.

Ilonyyenue npencTaBiIeHus O IPOCTPAHCTBEHHOM CTPYKType OenKa, MONEKY.
JHK u PHK

KU3HCHHBIH IHKT
KJIEeTKH

OsHakoMIIEHHE C KIE€TOYHON TEOPHEH CTPOSHHS OPraHU3MOB.

YMeHHE CaMOCTOSTEIbHO HCKAaTh JOKAa3aTelbcTBA TOTO, YTO KIETKa —
SJIEMEHTApHasi JKHBasg CHCTEMAa M OCHOBHAs CTPYKTYPHO-()YHKIMOHAILHAL
€IMHMLIA BCEX JKUBBIX OPraHM3MOB

OPT'AHU3M. PASMHOXKEHUE U NTHAUBUAYAJBHOE PA3SBUTHE OPTAHN3MOB

PazmHokeHue OBnanenye 3HAHHAMH O Pa3sMHOMKEHHM KAK O BaKHEHIIEM CBOMCTBE JKMBBIX
OPraHH3MoOB OpPraHH3MOB.
YMeHue caMOCTOSTENbHO HAXOOUTh OTIHYMS MUTO3a OT Mei03a, OIpeaenss
9BOJIIOIMOHHYIO POJIb 3TUX BUAOB JNEIEHHUS KIETKH
Wunusunyanenoe | O3HaKOMIEHHE C OCHOBHBIME CTAIMSMH OHTOT€HE3a HA MpUMEpEe Pa3BHTHS
pa3BHTHE II03BOHOYHBIX )KHBOTHBIX.
oprasHuzma YMeHHe XapaKTepH30BaTh CTAIUH [IOCTIMOPHOHANBHOTO PA3BUTHS HA IIpUMEpe
yesoBeka. O3HAKOMJIEHHE ¢ IPHYMHAME HAPYIUEHUH B PA3BUTHA OPTaHH3MOB.
PasButme  ymeHms mpaBuIBEHO — (OPMHpPOBATH  NOKAa3aTENBHYIO  6asy
9BOJIFOLIMOHHOTO Pa3BUTHSI XMBOTHOTO MUPA
Munusupyansuoe | BeiseneHue u omucaHue IPH3HAKOB CXOJCTBA 3aPO/BIIIEH YeNOBEKa U APYIHX
pa3BuTHE TI03BOHOYHBIX KaK HOKA3aTeNbCTBA HX 3BOJIOLUOHHOIO POLCTRA.
Yyea0BeKa Ilony4yeHne OpencTaBNEHHS O IOCIAEACTBUSX BIMSHHS AJKOTONSL, HUKOTHHA,
HApKOTHYECKHX BEIECTB, 3aIrPA3HEHHUS
Cpenbl Ha pasBUTHE U PEIPOAYKTHBHOE 3I0POBLE YEIOBEKA
OCHOBBI 'EHETHKH 1 CEJIEKIIUHN
3akonomepnocry | O3HaKOMIIGHHE C HACIENCTBEHHON M HEHACIE[CTBEHHON N3MEHYMBOCTRIO U €€
H3MCHYHMBOCTH OHMOJIOrMYECKOH POJIBIO B IBOIIOLMH JKHBOIO MHPA.

HonyquHe IIPEACTABIICHHA O CBA3W N'CHETUKU U MEJTUITUHEIL.




OBHaKOMHCHHe C HaCJICACTBEHHBIMU OOJIE3HSIMU YCJIOBCKa, X NPUYHHAMH H

IPOPHIAKTHKOI].
HS}"—IGHI/IG BIIMAHUA AJIKOroJimsma, HapKoManuu, KypeHus Ha
HaCJIeICTBEHHOCTE Ha BUIEOMATEPHATIe.
AHamus  QEHOTHIMYECKONH  H3MEHYHBOCTH. BriBnenne  myrareHos B

OKPYXKAIOWICH CPefe U KOCBEHHAS ONEHKA BO3MOYKHOrO HX BIMAHHS Ha
OpraHu3M

OcHOBBI cestexnuu
pacTeHn,
SJKHBOTHBIX H
MHKPOOPraHUu3MOB

Ilonyyenne mnpenpcraBneHus o remernke Kax o TEOPETUYECKOH OCHOBE
CENIEKIUH,

Pasutne meranpenmermsix YMEHHH B IpOIECcCe HAXOXKIEHHS Ha Kapre
OCHTPOB MHOFOO6p83HSI H  NPOUCXOXKIACHHS  KyJIbTYpPHBIX pacrenu#t u
AOMAIUHKX JKUBOTHBIX, OTKPHITEIX H. Y. BaBHIOBEIM.,

W3yuenue MeTonos rubpunusamnuy i HCKYCCTBEHHOT0 0T6Opa.

YMenue pasGHpaThCs B OITHUECKHX aCIeKTax HEKOTOPBIX JOCTHIXKCHUH B
OHOTEXHONOTHH: KIOHHPOBAHUH JKUBOTHBIX I npobneMax KIOHHUPOBAHHS
YyeJIoBeKa.

O3HaKOMJICHHE C OCHOBHBIMH JOCTHDKEHHSIMI COBPEMEHHOH  cejleKiuu
KYIBTYPHEIX PACTCHAH, IOMAIUHMX JKHBOTHBIX M MHKPOOPTAHU3MOB-

NPOUCXOKNEHUE W PAZBUTHE JKU3HU HA 3EMUIE. 3BOJIIOHMOHHOE YUYEHIE

Hpoucxoxnenne u
HAYaJbHbIE
3Tanbl pasBUTHS
SKH3HH Ha 3emute

AHaIlU3 ¥ OLICHKA PAsIHYHBIX TUIIOTE3 IIPOUCXOXKICHHUS JKU3HH.

[lonyuenve npencraeienus o6 YCIOXKHEHUH JKMBBIX OPraHM3MOB Ha 3eMJe B
IIPOTLIECCE IBOJIIONMUH.

YMeHue 3KCIepHMEeHTATbLHBIM IIyTEM BBIABJIATL aNANTHBHEIE OCOOEHHOCTH
OPTaHH3MOB, HX OTHOCHUTCJBHBIM Xapakrep. O3HaKOMIICHHE HEKOTOPHIMH
IPENCTABUTEIIMH PEAKUX U MCUE3AIOIMX BHIOB PACTEHHH H KUBOTHBIX.
IIpoenenne ommcamms ocoGeit  onmoro BUIA TIO0 MOP(OIOrHIECKOMY
KPUTCPHIO IIpH  BBIIOJHCHUM J1abOpaTopHOH paGoTe. BeIIBicHHE gepT
IPUCIOCOOIEHHOCTH OPraHU3MOB K PasHbIM cpenam oOuTaHHS (BOXHOIA,
Ha3eMHOBO3JyIITHOM, [T0YBEHHO

Hcropus passurns
IBOTIONMOHHBIX
Haen

VI3yuenue Hacnemus denoBevecTsa Ha NPUMEPE 3HAKOMCTBA C HCTOpHEH
Pa3BUTHS 3BONIOLHOHHBIX HIei

K. Jlunnes, XK. B. Jamapka Y. Hapsrna. OLeHUBaHME POITH YBOTIOMUOHHOrO
Y4eHHUS B GOPMUPOBAHME COBPEMEHHOM CCTECTBEHHO-HAYYHOM KapTHHBI MUpa.
PasButue crocoGHoCTH sCHO W TOWHO W3NAraTH CBOW MBICIIH, JIOTHYECKH
0OOCHOBBIBATE CBOKO TOUKY 3pEHHS, BOCIIPHHUMATh U aHAJIH3UPOBATH MHEHHS
CcobeceNHUKOB, IPH3HABas MPABO APYTOTO YENOBEKA HA HHOE MHEHHE

Muxpossomronus
H MAKP O3B OO HSA

OsHaxomiIeHHe ¢ KOHUENIHMell Buma, ee KPUTEPHIMHE, OAOOP IPUMEPOB TOTO,
"TO HOIYJIILUS — CTPYKTYpPHAS eAMHULA BUAA H SBOJIOLMH,

O3HaKOMIICHHE ¢ ABIDKYIIMACS CHIAMMA 9BOJIIOIHMH U €€ J0Ka3aTENbCTBAMH.
YcBoeHHE TOTO, YTO OCHOBHBIMH HAIIPaBIICHUAMH JBOJIFOLUMOHHOTO Mporpecca
SIBISFOTCS OHOJIOTHYECKHH porpece 1 GHOMOrHIeCKHiL perpecc.

YMenne orcrausate MHeHHE, o COXPaHEHHH OHOJIOTHYECKOr0 MHOT00Gpasus
KaK OCHOBE yCTOMIHBOCTA GHOCHEPEI H MPOIrPECCHBHOTO ee pasBuTHS. YMeHne
BBUIBJIATE IPUYMHE] BHIMHDAHHS BHIIOB

HPOUCXOXJIEHUE YEJIOBEKA

AHTponorenes

AHaJIu3 ¥ OLieHKa Pa3IHYHbIX THIIOTES O IIPOUCXOXKAEHUH YEJIOBEKA.

Pazeutne ymenms crpouts AOKA3aTeNbHY0 0a3y II0 CpaBHUTENBHOMN
XapaKTCPUCTHKE YENOBEeKa i LIPUMATOB, T0Ka3biBask X POICTRO.

Bruisnienye aranos ssontonnn yemosexa
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Yenoseueckue
pacel

YmMenne HOKa3pIBaTb PaBECHCTBO YCIOBCUCCKHUX pac Ha OCHOBAHUH UX poacrea
H €AUHCTBA NPOUCXOXKIACHH.

PasBuTHe TONEPAHTHOCTH, KPUTHKA PACH3Ma BO BCEX €0 MPOSIBIEHMSX

OCHOBBEI DKOJIOTHN

JIKONOrUsT — HAYKA
0
B3aMMOOTHOIIEHUS
X OPraHu3MOB
Mexy co0oii
H OKpYKawumen

Hzyuenne 3xonoruueckux $HaKTopoB U UX BIUSHHA HA OPTAHH3MEL
3HaKOMCTBO C 3KOJIOTHYECKHMH CHCTEMaMH, MX BUIOBOM M IIPOCTPAHCTBEHHON
CTPYKTYypaMM. YMEHHE OOBSICHATh NPUYUHEI YCTOWYHMBOCTH M CMEHBI
HKOCHUCTEM.

cpenoit
buocdepa — Osnaxomnenue ¢ yaernueM B. 1. Bepuazmckoro o 6uocdepe kak o r1o6anbHOM
riaob6ajapHas 9KOCHCTEME.
IKOCHCTEMA Hanivne mnpencraBimeHus O CXeMe OJKOCHCTEMbI Ha IIpuMepe OHOCHEpEL,
KpyroBOpOTE BELIECTB U IIPEBPALICHUH JHEprun B Guocdepe.
YMeHHe NOKa3pIBaTh PONb JKHUBBIX OPraHu3MOB B OHOChEpe Ha KOHKPETHEIX
IpuMepax
buocdepa u Haxoxnenue cBA3M M3MeHEeHMs B Guochepe ¢ MOCIEACTBUAME NESATEIBHOCTH
JeJIOBEK YyejoBeKa B OKpy)Kaiomed cpeme. YMmeHHe BO3JeHCTBIE

OIIpeeNATh
IPOU3BOJCTBEHHOM JEATENFHOCTH Ha OKPYKAIOLIYIO Cpelly B 00IacTH CBOeH
Oynyme#t mnpodeccun. O3HakoMIE€HHE ¢ TIOOAIBHBIMH SKOJOTHUIECKIME
npoGiieMaMy B YMEHHE ONPEIEISITh IyTH UX PELICHHUS.
Onucanme ¥  [PaKTHYECKOE  CO3JaHHE  HCKYCCTBEHHOM
(IIpecHOBOIHOIO aKkBapuyMa). PelieHne 3K0J0THYECKHX 3a/1a.
JleMOHCTpUpOBanKe yMEH!s HOCTAHOBKH [IeJIell AesTEeNbHOCTH, MIIAHMPOBAHHMS
COOCTBEHHOH NESTEIBHOCTH JUIs MOCTHIKEHHS [TOCTABIEHHBIX HeeH.

OKOCHCTEMBI

BUOHHUKA

buonuka kak omHo
M3 HANpaBJeHUH
OmoJIoruM 1
KHOepPHETHKH

OsHaxoMJIEHHE C IPEMEPaMHK HCIIOIB30BAHMAS B XO3IHCTBEHHON AEITENBHOCTH
mozel MOphOQYHKIHOHANBHBIX YePT OpraHu3alldl PACTEHMH M SKMBOTHBIX
IIPY CO3JJaHUH COBEPIUEHHBIX TEXHUUECKUX CHCTEM H YCTPOUCTB 110 aHAJIOTHH C
JKMBBIMH CUCTEMaMH.

3HaKOMCTBO C TpyOYaTBIMH CTPYKTYpaMH B JKUBOM IIPHpOJE M TEXHHKE,
a’pPOIMHAMHYCCKUMH W THAPOAMHAMHYESCKUMU YCTPOMCTBAMKM B IKHBOMN
IIPUPOLIE B TEXHUKE.
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4. YCJIOBHS PEAJIM3AIIMN YUYEBHOI AUCHOUIIJINHBI

4.1. MaTepuaibHo-TeXHHYECKOE 00ecedenHe

Jist  peanmusammm  mporpammbl  yueGHOM  MUCHHIUHMEBL  «BHOTOrHSy IIPENYCMOTPEHEI
CIICAYIOIINE CIIEHHATIbHBIE OMELIEHHUS;

Kabuner «buonozuu», ocnamennsiit o6opynosanueM: HaziadHbmu noCoOUAMY, IKPAHHO-
36YKOBLIMU  NOCOOUAMY,  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMUY cpeocmeamy, TEXHUIECKAMH
CpencTBaMu OOYYEHHS: MASHUMHO-MAPKepHOt JOCKOT, MYNLbMUMEOUANPOEKMOPOM, HOYMOYKOM,
8bIX000M 6 UHmMepHem.

Jlaboparopusi, ocHaleHHas HaTypaIbHBIME 0GbeKTaMy, MoJensaMu, npubopamu 1 Habopamu

Ol TIOCTAHOBKU JAEMOHCTPAlMOHHOI'0 W YYEHUYECKOro SKCIIEPUMEHTA, peakTUBaMH H
BCIIOMOTATEJILHBIM 000PYI0BaHUEM

4.2. YueGHo-MeToxnuecKkoe 1 HHPOPMALHOHHOE 06ecedeH e

4.2.1. Knuroobecne4eHHOCTD

Hanmenosanue iureparypbi: aBTop, HasBaHHe, I'on KosmuecTso Hanuune B
BHA U3JAHHUS, U3/1aTE/ILCTBO HU3JaHusA IK3EMIJIAPOB 3J'l€KTpOHHOﬁ
uspanuii B 6ubnanorexe Bal'y
Ooubnnorexe
Bal'y s
COOTBETCTBHE C
Proc Coo
OcHoBHast xuTepaTypa

Kamencku#t, — Ammpelt  Anexcammposud.
buonorus. O6mas 6uosorus : 10 - 11 knaccs!

yuebHUK I 06uIeo6pa3zoBaTeIbHBIX
yapexnenust / A. A. Kamenckuii, E. A. 2010 59
Kpukcynos, B. B. Ilaceunmk .— 6-¢ H31.,
crep. — Mocksa : Jlpoda, 2010 — 367 ¢. :
UB. WI., Tabi. — ISBN 978-5-358-08546-6.
Kosnosa WM., Buomorus [DnextpoHHBIH http://www.stude
pecype] : yuebnux / MLU. Kosnosa, U.H. ntlibrary.ru/book
Bonkos, A.I'. Mycradun - M. : TDOTAP- /ISBN97859704
Menua, 2015. - 336 c. - ISBN 978-5-9704- 2015 34406.html
3440-6 - Pexum JOCTyTIA:
http://www.studentlibrary.ru/book/ISBN9785
970434406.html]
Apeirura  B.H.,,  buomorms.  T. 1 http://www.stude
[Onexrporneiit pecypc] / mox pen. B.H. ntlibrary.ru/book
Apeirura - M. : TOOTAP-Menna, 2018. - /ISBN97859704
728 ¢. - ISBN 978-5-9704-4568-6 - Pexum 2018 45686.html
JOCTyIa:
http://www.studentlibrary.ru/book/ISBN9785
970445686.html
Sperruaa B.H., buonorus. T. 2 http://www.stude
[Onextponnsnt pecypc] / mom pen. B.H. ntlibrary.ru/book
JperuHa - M. : 'DOTAP-Menua, 2018. - /ISBN97859704
560 c. - ISBN 978-5-9704-4569-3 - Pexum 2018 45693.html
JocTyma:
http://www.studentlibrary.ru/book/ISBN9785
970445693.html
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[ononaurenbHas auTeparypa
Koucrantunos, Biamumup Muxaitnosmy,
Obmas Owostorus : y4eGHHK I CpenHero
npodeccHoHansHOro 06pasoBanus / B. M.
Koncrantunos, A. I'. Pe3anos, E. O. ®aneepa
; mox pex. B. M. Koncrautunora .— Uszp. 6-

e, cTep. — MockBa : Akagemus, 2008 .— 256 2008 6
c. : wL.,  Talm. —  (Cpenuee
npodeccronansHoe oOpazoBanue,

O6meo6pasoBarensHbIe JMUCIUIUINHEL) . —
buGmuorp.: c. 254 .— ISBN 978-5-7695-
5774-3.
Buomorns:  VueGmoe rmocobue / T.A.
Annpeesa. - Mocksa : PUOP, 2008. - 241 ¢.: URL:
84x108 1/32. - (UlxompHMKaM  u 2008 http://znanium.co
abutypuentam). (06noxka) ISBN 978-5-369- m/catalog/product
00245-2 - Tekcr : smexrponmsif. - URL: /130851
http://znanium.com/catalog/product/130851
Kamenckuit, Annpei ANlexcaHIpoBHY.
Buonorus. O6ias 6uomnorus : 10 - 11 kmaccs:
yueOHUK 11 00Imeo6pasoBaTenbHbIX
yupexnenudt / A. A. Kamenckuii, E. A. 2009 70
Kpuxcynos, B. B. Ilaceunux .— S-e u37.,
crep. — Mocksa : Ipoda, 2009 .— 367 c. :
IB. MJI., Tabn. — ISBN 978-5-358-07000-4.

4.2.2. Ilepuoaudeckne H3xAHUS

4.2.3. UuTepHeT-pecypcnl
www. window. edu. ru (Equzoe okzo mocTyma K 0bpasoBaTenbHBIM pecypcam MHTepHeTa 110 61O-
JIOTHH).
www.5ballov. ru/test (Tect s abuTyprerToOB 110 BCEMY IIKOJILHOMY Kypcy OHOJIOTHH).
WWW. vspu. ac. ru/deold/bio/bio. htm (TenexoMmyHUKAIHOHHEIE BUKTOPHMHBI IO OHOJIOTHH —
dKONIOrMy Ha cepsepe Boponeixckoro ynusepcutera).
www. biology. ru (Buonorus B Otkpsrrom komnemxe. Caift COICPXKUT SNIEKTPOHHBIN YueOHHK 110
Guomoru, On-line TecTs!).
www. informika. ru (QieKTpoHHEIH y4eGHUK, GOTBIION CIIICOK HHTEPHET-PECYPCOB).
www. nre. edu. ru (bronornueckas xapruna Mupa. Pasjien xommeroTepHOro yuebuuka, paspato-
TaHHOTO B MOCKOBCKOM IOCYIapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOM AN CHUITIINHBI

Pe3ysbTaThl 00yuenns

MeTonm! oueHKH

Cmyodenm nayuumeca:

— PacKpLIBaTh Ha IPUMEPaAX poJIb GHONOrHM B JOPMUPOBAHHH
COBPEMEHHON HAYYHOM KAPTHHBI MUpPA M B IPAKTHIECKOIM
JeATeIbHOCTH JIIOAEH;

— IIOHUMATb U ONIUCHIBATH B3AUMOCBS3b MY €CTECTBEHHBIMH
HayKaMu: Ouonoruelt, Gu3uKoi, XuMuell; yCTaHABIHBATE B3aUMOCB3b
[PUPOIHBIX ABIIECHUI;

— [IOHUMATDH CMBICII, pa3uyaTh U ONHUCHIBATH CUCTEMHYIO CBA3EL MEXLY
OCHOBOIIOJIATAIOIIUMH OHOOTHYECKUMHE TOHATHAMHU: KIIETKa,
OpraHu3M, BUJ, 9KOCHCTEMa, Grochepa;

— HCIOJIb30BATE OCHOBHbIE METO/(bI HAYYHOTO ITO3HAHUS B YUEOHBIX
OHOIOTAIECKHX HCCIIENOBAHMSX, IPOBOIUTE 9KCIEPHUMEHTBI I10
H3Y4YCHUIO OUONIOTHYECKHUX OOBEKTOB M SBJICHHH, OOBICHATE
Pe3yJIBTaThl SKCIIEPUMCHTOB, AaHAIM3UPOBATH HX, POPMYIUPOBATH
BBIBO/IBI;

— hopMyTHpPOBATE TUIIOTE3B! HA OCHOBAHUY IPEAJIOKEHHOM
OronoruIecKol HHGOPMAIHH ¥ IPELIATraTh BapHaHTBH! IIPOBEPKU
THIIOTE3;

— CPaBHHMBATh OUONIOrHYECKUE 0OBEKTHL MEXKY COOOIT O 3aJaHHbIM
KPUTEPHAM, NENATh BEIBOJBI M YMO3AKIIOUEHHS Ha OCHOBE CPAaBHEHHUS,
— 000CHOBBIBATH €IMHCTBO JKUBOM H HEXKHUBOMH IIPUPOJIBL, POACTBO
’KMBBIX OPraHU3MOB, B3aUMOCBSI3H OPTaHU3MOB U OKPYIKAIOIIEH Cpesbl
Ha OCHOBE OHOJIOTHYECKUX TEOPHH;

— IIPUBOUTD NIPUMEPHI BEIIECTB OCHOBHEIX IPYIII OPraHHYeCKHX
COEIMHEHHH KIeTKY (OENKOB, XHPOB, YIIEBOIOB, HYKISHHOBEIX
KHUCJIOT);

— Pacmo3HaBarh KJIETKH (IIPOKAapHOT M 3YKapHUOT, pacTeHHH U
YKMBOTHBIX) I10 ONIMCAHMIO, HA CXEMATHUECKUX H300paXKEeHHSIX
YCTAHABIMBATE CBA3b CTPOCHHs U QYHKLUHA KOMIIOHEHTOB KJISTKH,
000CHOBBIBATH MHOT0OGpasHe KIETOK;

~ Pacno3HaBaTh MOIYJIAUUIO U OHOJIOTHYECKUH BUT TI0 OCHOBHBIM
[IpU3HaKaM;

— OITMCHIBATE (DEHOTHII MHOTOKJIETOUHBIX PACTEHHIT ¥ KUBOTHEIX IO
MOP(HONOTHIECKOMY KPHTEDHIO;

— OOBACHATH MHOT0OOpa3sKe OPraHI3MOB, IIPUMEHSS SBOJIFOIIMOHHYIO
TEOPHIO;

— KiaccuGUIHPOBaTh OHOJIOTHYECKHE OO BEKThI HA OCHOBAHUH OJIHOTO
WA HECKOJIDKHX CYIIECCTBEHHBIX IPU3HAKOB (THIIB! IIMTAHUS, CIIOCOOBI
AbIXaHKS U PAa3SMHOMKCHHS, 0COOCHHOCTH Pa3BUTH);

— OOBSACHATE IPUYMHBI HACIENCTBEHHBIX 3200 IeBaHMiA;

— BBIABJIATH H3MEHYUBOCTD ¥ OPTaHM3MOB; OOBSICHATD IIPOSBIICHHE
BUJIOB H3MEHYMBOCTH, MCIOJIB3Ysl 3aKOHOMEPHOCTH U3MEHUYUBOCTH;
CPaBHHBAThL HACJICACTBEHHYIO H HEHACTICACTBEHHYIO H3MEHYHBOCTD,

— BBUIBJIATH MOp(oorudeckue, Gu3noIorHIecKue, OB IeHIeCKUe
azantaguy OpraHu3MOB K cpelie OOWTaHUs U IeHCTBHIO
9KOJIOTUUECKUX (PaKTOPOB;

— COCTaBJIATh CXEMBI IIEPEHOCA BEIECTB ¥ SHEPTHM B IKOCHCTEME
(uenu nuTaHus);

— IPUBOUTE J0KA3aTeIbCTBA HEOOXOMUMOCTH COXPAHEHHS

Brmonnenue:
WHINBHUAYANbHEIX 3a0aHui,
1abopaTopHbIX pabor.

W uBunyansHele 1
porTaNBHEIE OIPOCH,
TECTOBBIE M TIHChbMEHHEIE
paboTEhL
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OropasHooGpasust A1 YCTONIHBOro PasBUTHUS U OXPaHEI
OKDPYKarOIIeH cpempl;

~ OLCHUBATE NOCTOBEPHOCTE OHONOTMYECKOM HHPOpPMALHH,
IIOJTy4EHHO! U3 Pa3HBIX HCTOYHUKOB, BLIIEIITD HEeO0OX0IUMYIO
HHGDOPMAITHIO IS HCHOIB30BAHMS ¢ B y4eOHOH esTenpHOCTH |
PEIICHUH [IPAKTHYECKHX 3a/1a4;

— HPCICTABIIATE OHOIOTUIECKYIO HHPOPMALIHIO B BHIE TEKCTa,
TaOnuubL, rpaduKa, JUarpaMMBbI U 1e1aTh BBIBOJIBI HA OCHOBAaHUHU
IIPEICTaBIEHHBIX JaHHBIX;

— OUCHUBATD POJIb JOCTHKCHUH TEHETHKH, CENEKIIH, OHOTeXHOIOrHHI
B IPAKTHIECKOH [IEATEILHOCTH YEJIOBEKA U B COBCTREHHOI XKHU3HU;
— OOBSCHATS HErATHBHOE BIHSHUE BEIECTR (anKOroIIsl, HUKOTHHA,
HAPKOTHIECKHX BEIIECTB) Ha 3aPO/IBIIIEBOE PA3BUTHE YEIOBEKA,

— OOBACHATD MOCIENCTBIS BIUSHIS MYTareHoB;

— OOBSICHSTH BO3MOYKHBIE IPHIHHEI HACTIEACTBEHHbIX 3ab0sIeBaHmi.

Hupgepenyuposannviii
3auém
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