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HanmenoBanme npeamera: OVYII1.08 buonorus
1.1 O6sacTh NpUMeHeHNsI MPOTPAMMBbI
Pabouass mporpamma yueOHOro mnpeamera paspaborana B coorBerctBuu ¢ DPI'OC

Cp€aHETO

obmiero o0pa3oBaHUsl YTBEPXKICHHBIM MHHHUCTEPCTBOM 00pa3oBaHUs U HAyKH

Poccuiickoit @enepauuu or 17 mas 2012r., npukaz Ne 413 u ®OIl COO, yrBepxacHHAs
[Tpukazom Munnpocemenus: Poccuu ot 18.05.2023r Ne 371
1.2 MecTo yuyeOHOro npeamMera B CTPYKType NPOrpaMMbl MOATOTOBKHU CHEHAJINCTA

CpeIHero CrenuajIncTa

OO6s3arenbHpIl  yueOHBIN npenMer «buonorus» Bxoaut B 00IeoOpa3oBaTeIbHBII

y4€OHBIN LUKII.

1.3 Llesn 1 pe3yabTaThl 0CBOCHHUSI Y1e0HOI0 NIpeAMeTa

Lenb: popmupoBanre y 00yJarOIIUXCsl CUCTEMbBI 3HAHUW O Pa3IUYHBIX YPOBHSX JKU3HH
CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUN O dKUBOW MPUPOJE, HABBIKOB IO MTPOBEICHUIO

OMOJIOrHYECKUX HCCIICIOBAHUM C CO6J'IIO,I[€HI/IGM OTHYCCKHX HOPM, apFYMeHTHpOBaHHOﬁ

JMYHOCTHON MO3ULIUU 110 OEPEex]HOMY OTHOILICHHIO K OKPYKaIOLIeH cpene.
PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEAMETA

Ko n HaumeHosanue
(hopMUPYyEMBIX KOMITETEHITUN

IInanupyeMsble pe3yabTaThl OCBOCHHMSI PEAMETA

OO0mue

IIpeameTHbIe

OK 01. Beibupats criocoOsr
peleHus 3aaaq
npoheCCHOHATBHOMN
JeATeILHOCTH
IMPUMCHUTCIIbHO K pa3JIMYHbIM
KOHTEKCTaM

B wactu TpymoBoro BoCIiuTaHUSA:
- TOTOBHOCTb K TPYY,
0CO3HAaHNE [IEHHOCTH
MacTepCTBa, TPYIOI00ue;

- TOTOBHOCTb K aKTUBHOM
JeSTETHbHOCTH TEXHOJIOTHUECKON
Y COLMANIBHON HAIIPaBIEHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATb,
TUTAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHSITH TaKYHO
JIeSITEIIbHOCTD;

- HHTEpecC K pa3uuHbIM chepam
poheCCHOHATBHOMN
nesitenbHocTH, OBNazieHre
YHHUBEPCATHHBIMH YI€OHBIMU
MO3HABATEJIbHBIMU JICHCTBUSIMHU:
a) 6a30BBIC JTJOTHICCKUE
NEHCTBUA:

- CAMOCTOSITENTEHO
(dbopMynupoBaTh U
aKTyaJIM3UPOBaTh POOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBIN
MPHU3HAK WK OCHOBAHHS IS
CpaBHEHHUS, KJIacCU(DUKAIUY U
00001IeHHS;

- OTIpEeNeNATh LEIH
JIeSTEIIbHOCTH, 33/1aBaTh
napaMeTpbl ¥ KpUTEPUHU MX
JOCTIDKEHHS

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B

- copMHUPOBATH 3HAHUS O MECTE U
poJiu OMOJIOTUU B CUCTEME
€CTECTBCHHBIX HayK, B
(hOpMHUPOBaHUHN COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHbI
MUpA, B TO3HAHUH 3aKOHOB
MPUPOABI U PELICHUH KU3HEHHO
Ba)KHBIX COLIMATBHO-ITUYECKHUX,
HKOHOMHYECKHX, DKOJIOTHYECKHX
npo0JeM YelI0BeUeCcTBa, a TAKKe B
PELICHUH BOIIPOCOB
palroHaIbHOTO
MPUPOIOTIONB30BAHMST; B
(hopMHPOBaHNH LIEHHOCTHOT'O
OTHOIIEHHUS K IPUPOJE, OOILECTBY,
YEJIOBEKY; O BKIIAJIE POCCUICKUX U
3apyOeKHBIX YUEHBIX - OHOJIOTOB B
pasBuTHE OMOJIOTHY;
(YHKIMOHAIEHOW TPAMOTHOCTH
YeJIoBeKa JIJIsl pEeleHHs
JKU3HEHHBIX ITPOOJIeM,

- YMETb BJIaJETh CHCTEMOM
OMOIOTMYECKUX 3HAHUHN, KOTOpas
BKJTIOYAET: OCHOBOIIOJIAraroIne
OMOIOTHYECKUE TEPMHUHBI U
MOHATHSI ()KU3Hb, KIIETKA, TKaHb,
OpraH, OpraHusM, BH],
TOITYJISIIMS, SKOCHCTEMA,
ouorenos, buocdepa;
MeTa00/I13M, TOMEOCTas,
KJIETOUYHBI IMMYHUTET,
6rocuHTe3 Oenka, GMOMOIMMEPHI




paccMaTpUBACMBIX SIBICHUSIX;
- BHOCHUTb KOPPEKTHBBHI B
JESATEIHLHOCTD, OILIEHHUBATH
COOTBETCTBHE pe3yIIbTaTOB
LEIISIM, OILICHHUBATh PHUCKH
MOCJICACTBUN ACITCIBHOCTH;

- pa3BUBaTh KpeaTUBHOC
MBIIIEHHE Opd  PEUICHUH
JKU3HEHHBIX Ipo0IIeM

0) 0a30BBIC HCCIEIOBATEIIHCKUE
JICUCTBUS:

- BJIaJICTh HABBIKAMH Yy4YeOHO-

HCCIIeJ0BATCIBCKOM u
MIPOEKTHOM JIESITEILHOCTH,
HaBBIKAMH pasperieHus
po0Iem;

- BBISABIIATH MPUYUHHO-
CIICICTBCHHBIC CBS3H a
aKTyaJIM3upPOBaThH 3a1a4y,
BBIJIBUTaTh TUTIOTE3y ee

peUICHUA, HAXOAUTh apPryMCHTHI
JJIsL JOKa3aTCJIbCTBa CBOHUX

YTBEPKJICHUH, 3a7aBaTh
napameTpbl u KpUTEpUHU
pelieHus;

- aHAIM3WPOBATH TOJYUYCHHEIE B
xoJe penieHus 3a1auu
pe3ynbTaThl, KPUTUYECKU

OLICHMBATh HUX JOCTOBCPHOCTD,
MMPOrHO3UpOBaTh H3MCHCHUC B
HOBBIX YCJIOBUAX,

- YMCTH IICPCHOCUTHL 3HAHUA B

[MO3HABATEIbHYIO n
MPAKTUICCKYFO obmactu
JKU3HEIEATEILHOCTH;

- YMETh HHTEIPUPOBATH 3HAHHS
u3 pasHbIX MPEAMETHBIX
oOIacreii;

- BBIIBMIaTh HOBBIE MHJIEH,
mpeajiaraTh OpHUT'MHAJIbHBIC
MOJTXO/IbI U PEIICHHS;

- CIIOCOOHOCTD X
HCTIOIB30BaHUS B

MO3HABATEILHON U COLUMAIILHOMI
MIpaKTUKE

AUCKPCTHOCTD, caMoperysanusd,

CaMOBOCITPOU3BE/ICHHE,
HACJICJICTBEHHOCTb,
W3MEHYHUBOCT,
9HEPro3aBUCHMOCTh,  POCT |
pasBUTHE); OMOJIOTHIECKHE

TEOpUM: KIeTOuHass Teopus 1.
IlIBanna, M Illmeiinena, P.

Bupxosa; KJIOHAJIbHO-
CEJICKTUBHOrO uMMyHuTeta IL
Opnux, n.n. MeunukoBa,
XPOMOCOMHAS TEOPHsI

HacnencTBeHHocTH T. Mopraha,
3aKOH 3apojbleBoro cxonacraa K.
bapa, sBomounonHas teopus Y.
JapBuHa, CHHTETHYECKas TEeOpHs
9BOJIIOLIMH, TEOPHS aHTPOIIOTeHE3a
4. HapBuHa; TeOpUs
ouoreorieHo3a B.H. Cykauépa,
yuenus H.M. BasunmoBa - o
enTtpax MHOT000pasus u
TIPOUCXOXKICHUS KYJBTYypPHBIX
pactenuii, A.H. CeseproBa - o
My TSAX u HaIpaBIICHUSIX
spogonuu, B.M. BepHanackoro - o
ouocdepe; 3aKkoHbI (€AUHOOOpaA3Hs
NOTOMKOB TIEPBOTO  ITOKOJICHUS,

pacIiienieHus MIPU3HAKOB,
HE3aBUCHMOTO HacJIel0BaHUs
IIPU3HAKOB I. Mengens,
CLIETJIEHHOTO HacJIeJIOBaHUs
IPU3HAKOB u HapyleHUs
cuerienusi reHoB T. Moprana;
TOMOJIOTHYECKUX psAnoB B

HACJEACTBEHHOM  HM3MEHYHBOCTU
H.M. BasumioBa, TI¢HETHYCCKOIO
paBuoBecust [x. Xapau u B.

BaitnGepra; 3apOJIBILIEBOTO
CXOJICTBa K. bapa,
OMOreHETUYECKOI'0  3aKoHa  D.
T'exkens, (O} Mionnepa);

NOPUHIMIBL  (YUCTOTBI  TaMer,
KOMILJIEMEHTApHOCTH);  IpaBUIIa
(MUHUMYMa 1O. JIubuxa,
AKOJIOTHYECKOW THPAMHUJIBI YHCET,
OMoMacchl M DHEPTUH); THUIIOTE3BI
(roanepBatHoit A.M. OmnapuHna,
MIEPBUYHOTO OynbpoHa k.
Xonnaeitna, mukpochep C. dDokca,
pudosuma T. Yek);

- chopMupoBaTh YMEHUS
pacKpeIBaTh coJiepyKaHue
OCHOBOTIOJIAraI0IINX

OMOJIOTUYECKUX Teopuid u
TUIOTE3: KJICTOYHOMH,
XPOMOCOMHOHM, MYyTallUOHHOH,

3BOJ'IIOLII/IOHHOI>’I, MMPOUCXOXKACHU S




JKU3HM M 4elIOBEKa, BIIAJCHUE
CHCTEMON 3HAHMH 00 OCHOBHBIX
METOMaX HAYYHOTO  IMO3HAHUS,
HCTIONIb3YEMbIX B OHONOTHYCCKUX
UCCIENO0BAHUAX KUBBIX OOBEKTOB

u DKOCHUCTEM (ommcanue,
U3MEpCHHUE, MPOBEICHUE
HaOJIOICHHM ); crocobamMu
BBISIBIICHUS u OIIEHKH
AHTPOTIOTCHHBIX  U3MEHCHHH B
MIPHUPO/IE;

- cthopmMupoBaTh YMEHUS
pacKpeIBaTh  OCHOBOIIOJIAraloIIHe
OuMoJIOrHYecKue 3aKOHBI "

3akoHoMmepHocTH (I'. Menmens, T.
Moprana, H.M. Basunosa, DO.
I'exkens, ®@. Mromepa, K. bapa),
TpaHULbl UX MNPUMEHHMOCTH K
JKUBBIM CHCTEMaM;

- YMETb BBIJCISATH CYIIECTBEHHBIC
NpPU3HAKW: CTPOCHHS BHUPYCOB,
KJIETOK TPOKApUOT H JYKapHOT;

OJIHOKJIETOYHBIX u
MHOT'OKJIETOYHEIX OpraHu3MOB,
BHJIOB, OHOTEOIIEHO30B,

9KOCHCTEM U OHOCcdephl; CTPOCHUS
OpraHOB M  CHCTEM OpraHOB
pacTeHUi, KUBOTHBIX, UYCIOBCKa,
NPOIIECCOB  KHU3HECSITEIBHOCTH,
NPOTEKAIOIIMX B OpraHu3Max
pacTeHU, )KUBOTHBIX W UYEIOBCKA,
OMOJIOTHUECKHUX MIPOIIECCOB:
oOMeHa BeriecTB (MeTabOIH3M),
UHPOpPMAIMK W MPEBpaIlCHUS
SHEPIuH, OpoxeHus,
aBTOTPO(HOIr0 U reTepoTPOhHOro
TUTOB MUTaHusA, (HOTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHesa, sMOpHOreHesa,
MOCTAIMOPHUOHANBHOTO — Pa3BUTHS,
Pa3MHOXCHHUS, WHAUBUAYATHLHOTO

pasBUTHS opranmsma
(oHTOTCHE3A), B3aUMOJICHCTBUS
TEHOB, TIeTepo3uca;  AeUCTBHUI
HCKYCCTBEHHOTO orbopa,

CTAOMIM3UPYIONIETO, IBHKYIIETO
U Pa3pbIBAIOIIETO E€CTECTBEHHOIO
oTOOpa;  AJUIONMATPUYECKOTO H

CHMIIATPUIECKOTO
BU1000pa30BaHUs; BITUSTHUS
JBIDKYIIUX CHJ  DBOJIIOIMH  HA
reHodoH MOy JISALINY;

NPUCTIOCOONICHHOCTH  OPraHU3MOB
K cpene OOUTaHUS, uYepeAOBAHUS
HanpaBIeHUN SBOJIIOIHH;
KpPYroBOpOTa BEIIECTB W TIOTOKA
SHEPIHUH B OKOCHCTEMAX;




- TPUOOPECTH OIBIT MPUMEHEHHUS
OCHOBHBIX  METOJIOB  HAy4HOTO

MO3HAHHUA,  HUCIOJB3YEMBIX B
Ouooruy:; HaOIIOICHHS u
OTIHCaHUs JKUBBIX CHUCTEM,
MPOIIECCOB u SIBJICHUMH;

opraHusanuu n IMPOBCACHUA
OHOJIOTUYECKOrO OKCIICPHUMCHTA,
BBIIBHJKCHHS THUIIOTC3, BBIABIIATH

3aBUCUMOCTHU MCKOY
HCCIICAYCMbIMU BCIIMYMHAaMU,
OOBSCHATH IMOJTY4YCHHBIC

pe3ynbratel u  (HOPMYIHPOBATH
BBIBOJII  C  HCIOJb30BaHHEM
Hay4YHBIX TIOHSTUH, Teopul U
3aKOHOB;

- chopMupoBaTh YMCHHS
BEIJICTISTH CYIICCTBCHHEIC
MIPU3HAKU BHPYCOB, KIIETOK
MIPOKAPUOT u JYKapHOT;
OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX ~ OPraHU3MOB,
BHJIOB, OHOreoLeHO30B u
JKOCHUCTEM; 0COOCHHOCTH
MPOIECCOB OOMEHA BELISCTB U
MIPEeBpAIICHNUs SHEPIHH B KJIETKE,
(hoToCcHHTE3a, IIACTHYECKOTO H
SHEPTETHYECKOTO oOMeHa,
XEeMOCHHTe3a, MHTO3a, MeHo3a,
OIUTOIOTBOPCHHS,  pa3BUTUS U
Pa3MHOXXEHUS, WHIUBUAYAIBHOTO

pasBUTHS opranuzma
(oHTOTCHE3A), 0OpBHOBI 3a
CYIIECTBOBAaHUE, ECTECTBEHHOTO
orbopa, BHUI000pa30BaHMsI,

MPUCTIOCOOICHHOCTH  OPraHU3MOB
K cpelac OOWUTAaHUA, BIUSHUS
KOMITOHCHTOB 9KOCHUCTEM,
AHTPOTIOTCHHBIX ~ W3MEHEHUH B
JKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BCIICCTB u
npeBpalicHne SHEPTHU B
ouocdepe;

- chopMupoBaTh YMCHHS

NPUMCHSATh TOJYYCHHBIC 3HAHUS
Ui OOBACHEHUS OHOJIOTHYECKUX
MpOLIECCOB U SABICHUM, IS

TIPUHATHUS MPaKTHYECKUX
pelIeHn! B MOBCEJHEBHOM KU3HU
c HEJBI0 obecrieueHust

0€30MacHOCTH CBOETO 3[0POBBS H
3710pOBbSl  OKPYXAIOIIUX JIHOJIEH,
coOumofieHnst  370poBoro  obpasa
JKU3HH, HOPM rPaMOTHOTO
MOBEJCHUS B OKpY>KaroIen
MPUPOJHON  cpele; TOHUMaHUE
HEOOXOJMMOCTH  UCTIOJIh30BaHUS




JOCTHKEHUN COBpPEMEHHOMU
OUOJIOTMA U OHMOTEXHOJIOTHHA 1A

PpaIrMoHaIBHOTO
TIPUPOJIOTIONTH30BAHUS; YMCHHE
UCIIOJIF30BaTh COOTBETCTBYIOIIHE
apryMeHTHI, OHMOJIOTHUECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY TSI
JTIOKa3aTeILCTBA poncTsa
OpraHu3MOB pasHbIX
CUCTEMAaTUYECKHIX TPYIII;
B3aMMOCBSI3U OPTaHU3MOB U CPE/IbI
obuTaHus; €IMHCTBA
YeIIOBEYCCKHX pac;
HEOOXOUMOCTH 3II0POBOTO
obpaza  KUW3HH, COXpaHEHUS

pasHooOpasus BUIOB U DKOCHCTEM,
KaK YCIIOBHS COCYIIECTBOBAHHUS
TPUPOJIBI U YETIOBCUECTBA;

- chopMHpOBaTHL YMEHUS pelaTh
OumoJoruUecKue 3aja4d,
COCTaBIIATh TCHOTHUITHYECKHUEC
CXEMBI CKpCIIUBaHUS JJIsi pa3HbIX
TUIIOB HACJICJIOBaHHUS MPU3HAKOB Y
OpPraHU3MOB, COCTaBJISTH CXEMBI
nepeHoca BEIIECTB U JHEPTUU B
skocucTemMax  (IeMd  MUTaHUs,
MHUIIEBBIC cetn), BBISIBIISITH
NPUYUHHO-CIICICTBCHHBIC  CBS3H
MEXTY HCCIIeTyeMbIMU
OMOJIOTUYCCKUMU 0o0BeKTaMH,
MPOIIECCaMHU U SIBJICHUSMU;

JIeNaTh BBIBOABI M TPOTHO3BI HA
OCHOBaHUU MOJTYYCHHBIX
pe3ynapTatoB, - c(HOPMHPOBATH
YMEHUSI KPHUTUYECKH OICHUBAThH
uHbOpMaIi0  OHOJIOTHYECKOTO
COJICpIKaHus, BKJTIOUAOIIY IO
MICEBIOHAYYHBIC 3HAHUS u3
Pa3IMYHBIX UICTOYHHKOB (CpeIcTBa
MaccoBoil WH(MOpMaIy, HaydHO-

TIOITYJISIPHBIC MaTepuabl);
UHTEPIPETUPOBATH STHYECKHE
ACTICKTHI COBPEMEHHBIX
UCCIICIOBaHUH B OHOJOTHUH,
MeHIIIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TI00AJIbHBIE
JKOJIOTHYECKUE MPOOJIEMBI

COBPEMEHHOCTH, (hOpMHUPOBATH MO
OTHOIIEHUIO K HUM COOCTBEHHYIO
NO3MLUI0, YMEHHME OIICHUBATh
3THUYECKHE ACIEKTHI COBPEMEHHBIX

HACCIIEJOBAHUI B obOyactu
OMOTEXHOJIOTUM W TE€HETHYECKUX
TEXHOJIOTUI (kMOHHUpOBAHHE,

HCKYCCTBCHHOC OIINIOJOTBOPCHUC,
HaIlpaBJICHHOC U3MCHCHHUE I'C€HOMA
u CO3aaHHEC TPAHCTCHHBIX




OpraHu3MOB);

- cthopmMupoBaTh YMEHUS
CO03/1aBaTh COOCTBCHHBIC
MUCHMCHHBIC u YCTHEBIC
COOOTIICHIS Ha OCHOBE
Ouosiorndecko WHpOpPMALIUU U3
HECKOJIbKHIX WUCTOYHHUKOB,
TPaMOTHO UCTIOJIh30BaTh

MMOHATHIHBIN arapaT OHOIOTHH;

- YMEThb BBIJIBUTaTh THUIOTE3HI,
MIPOBEPSITH 150.
9KCIIEPUMEHTAIBHBIMU
cpenctBamu, (HOPMYIHPYs IICIb
HCCIIEIOBAHMS, aHAJIM3UPOBATH
MOJIyYCHHBIC PE3YJIbTAThI U 1€1aTh
BBIBOJIEL;

- NPUHUMATh YYacTHE B HAy4JHO-
UCCIICJIOBATENbCKOW  paboTe 1O
OHOJIOTHH, DKOJIOTHHA U MEIULIMHE,
MPOBOAMMON Ha 0a3e IIKOIBHBIX
HAy4YHBIX OOIINECTB W MyOIMYHO
MPEICTABIATh MOJIyYCHHBIC
pe3yiabTaThl  Ha  YYCHHYECKUX
KOH(EPEHIUAX Pa3HOTO YPOBHSI,

OK 02. Hcnons3oBath
COBpPEMEHHBIE cpeacTaa
MOMCKa, aHanmsa u
HUHTEPIIPETAIINH
uHpopmaruu "
UH(POPMAaLIMOHHbIE
TEXHOJIOTHHI TUISE
BBITIOJTHEHUS 3amaq
npodeCCHOHATBHON
JESITEIIbHOCTH

B oOactu LIEHHOCTH
Hay4HOT'O MMO3HAHUS:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH u
0O0I11eCTBEHHOM NPaKTUKH,
OCHOBAaHHOI'O Ha  JIHAaJIore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOEro0 MeECTa B
MOJIUKYTBTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE
SI3LIKOBOM M YMTATENIHLCKOM
KyJIbTypbl ~ Kak  CpeJICTBa
B3aHUMOJCUCTBUS MEXIY
JIIOJIBMH U TIO3HAHUS MUDPA;

- OCO3HAHHE LIECHHOCTH
HAay4YHOH JIeSITEILHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
MIPOCKTHYIO u
HCCIIE0BATENbCKYIO
JIeITEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIIE;
OBnazieHue YHUBEPCATbLHBIMU
y4eOHBIMH TMO3HABATEIHHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopManuei:

- chopmupoBaTh  yMEHUSA

KPUTHYECKH OIICHUBATH
nH(popMaIo OHOJIOTUYECKOTO
COJICpKAHUSA,  BKIIIOYAIONIYIO
NICEBIOHAYYHBIC  3HAHUS U3
Pa3ITUYHBIX HMCTOYHUKOB
(cpenctBa MacCcoBOH
uHopManuy, Hay4yHO-
TIOITYJISIPHBIC MaTepHuabl);
UHTEPIPETHPOBATh ITUYECKUE
ACTICKTHI COBPEMEHHBIX

HCCIICIOBAaHUI B  OHOJIOTHUH,
MeIUIuHE, OMOTEXHOJIOTHH;

- UHTEPIPETUPOBATH ITUICCKUE
ACTICKTHI COBPEMEHHBIX
HCCIICIOBAaHUI B  OHOJIOTHUH,
MeIUIHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh  IJI0OANbHbIE
9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATH
0  OTHONICHWIO K  HUM

COOCTBEHHYIO MO3UIIHIO,
YMEHHE OIICHHBATh JTHYCCKUC
ACIIEKTHI COBPEMEHHBIX
HCCJIEIOBAaHNI B oOJactu
OHMOTEXHOIOTHHI u
FeHETHYECKUX TEXHOJIOTHI
(KJIOHMpOBAHHUE,




- BJIQ/IETh HaBbIKaMU | HCKYCCTBEHHOE
noyiydeHuss WH(pOpManuu U3 | OMJIOJOTBOPEHHE,
HMCTOYHUKOB pAa3HBIX THUIIOB, | HAPABJICHHOE U3MEHEHUEe
CaMOCTOSITETTLHO reHoMa u CO3/aHHE
OCYILIECTBIIATH MOUCK, aHAJIN3, | TPAHCTEHHBIX OPTraHU3MOB);
CUCTEMAaTU3AIHIO |-  chopMuUpOBaTH  YMEHHS
WHTEpIpeTaIuio nHpopMaIuu | co3aaBaTh COOCTBEHHBIC
pa3IUYHBIX BHIOB M (OPM | MUCBMEHHBIC u YCTHBIE
MIpe/ICTaBJICHMUS; coo01IeHus Ha OCHOBE
- co3maBaThb  TEKCThl B | OMOJIOTMYECKO  MH(pOpMauu
paznuuHbIX  ¢opMarax € | U3 HECKOJbKUX HCTOYHUKOB,
y4eToM HA3HAYEHUS | TPAMOTHO UCIIOJIb30BATh
nHpoOpManuu W TCJICBOW | MOHSITHHHBINA arnmapar
ayIuTOpuH, BbIOUpast | 6uosorun
ONTUMAJTBHYIO bopmy
MIPEICTaBICHUS u
BU3YaJIN3alUy;
- OIICHHBATh JOCTOBEPHOCTD,
JETUTUMHOCTh HMH(OPMAIINH,
€€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-ITHUECKUM
HOpMaMm;
- UCHONB30BaTh  CPEACTBA
MH(pOPMaITMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJOTMH B pEHICHUHU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX u
OpPraHM3aIlMOHHBIX 3a1ad ¢
coOmoieHneM  TpeOoBaHUM
PrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MIPABOBBIX U 3TUYECKUX HOPM,
HOpPM UH(POPMALMOHHOM
0e30IacHOCTH;
- BJIQJICTh HaBbIKAMU
pacrmo3HaBaHUs U 3alIUThHI
uHpopManuy,
nH(pOPMaITMOHHOMN
0€30MacCHOCTH TUYHOCTH
OK 04. D¢ GhEeKTUBHO | TOTOBHOCTh K CAMOPA3BUTHIO, | -  cPOpMUpPOBATH  YMEHHS
B3aMMOJICHICTBOBATH U | CAMOCTOSITEIbHOCTH U | CO3/1aBaTh COOCTBEHHBIC
paboTaTh B KOJUJIEKTHBE U | CaMOOIPEIEICHHIO; MUCbMEHHBIE u YCTHBIE
KOMaH/Ie -OBJIa/ICHUE HABBIKAMU | COOOIIEHUS Ha OCHOBE
y4eOHO-UCCIIeI0OBATEeNbCKOW, | Onomornueckod uHMOpmauu
MPOEKTHOM W  COLMAJIBHOM | U3 HECKOJbKUX HCTOYHUKOB,
NeSITeNIbHOCTH; rPaMOTHO HCIIOJIb30BaTh
OBnaneHne yHUBEPCATBHBIMH | MTOHSATHIHHBIN anmapar
KOMMYHHKaTUBHBIMU Ouosoruy;
NEHUCTBUSAMMU: - YMETh BBIJBUTATh THUIOTE3HI,

0) cOBMeCTHasi JIesATEIbHOCTh:

POBEPSITH ux




- IOHMMaTh U MCIOJIb30BaTh
MPEUMYILECTBA KOMaHIHOW U
WHIUBUAYAIbHON pabOTHI;

- HpI/IHI/IMaTI: Ieian
COBMECTHOM  JIESTEIHLHOCTH,
OpFaHI/I3OBI>IBaTI> nu

KOOPJAMHHUPOBATH JICHCTBHS 110
€¢ JIOCTHXKCHHIO:

COCTaBJIATh IUIAH JCHUCTBUH,
pacnpeiensiaTb poiau ¢ y4eTOM

MHEHUU YYaCTHUKOB
00CyX1aTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHHUPOBATH "
BBITIOJTHATH pabory B
YCIIOBUSAX peanpHOro,
BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYHICCTBJIATH ITO3UTHBHOC
CTPATCTUYCCKOC TMOBCACHUC B

Pa3IMIHBIX CUTYaIIHsX,
MMPOABJIATH TBOPYECCTBO n
BOOOpakeHue, OBITH
HMHUIIUATUBHBIM

OmnazicHHe YHHBEPCATLHBIMU
PETYIATUBHBIMU JICHCTBUSIMH:
r) TpUHATHE ce0s W APYTrHuxX
JIIOJIEH:

- TpUHAMATh MOTHMBBl H
apryMeHTbl JApYTux JroAeH
IIPY  aHAIU3€  PE3yJbTaTOB
NEeATEIbHOCTH;

- IpU3HaBaThb CBOE IIPaBO U
[IpaBO JApPYIUX JIIOJEH Ha
OIIINOKH;

- pa3BUBaThb CHOCOOHOCTH
MOHMMaTb MHp C MO3UIHHU
JPYroro 4ejaoBeKa

9KCIIEPUMECHTATLHBIMH
cpencTBamu, GopmMynupys eI
WCCJICJIOBAHMS, aHAIU3UPOBATH
MOJIyYEHHBIE  PE3yNbTaThl U
JieiaTh BIBOJBL;

NPUHUMATH y9acTHE B HAYy4HO-
HCCIIeIOBATEIILCKON paboTe 1o
OHOJIOTHH, 9KOJIOTHH 51
MEIIUIIMHE, TMPOBOJUMON  Ha
0a3ze  IIKONBHBIX  HAYYHBIX
o0mecTB u MyOJIMYHO
MPEJICTABIISITH MOJTy4EeHHBIC
pe3ysIbTaThl Ha yYCHHUYCCKHX
KOH(EpPEHIUIX Pa3HOTO YPOBHS

OK 07. CopneiicTtBOBaTh
COXPaHEHHIO  OKpY’KalolIeH
Cpelbl, pecypcocOepexeHH IO,
OpUMEHSATh ~ 3HaHMA 00
U3MEHEHUU KJIuMarTa,
IPUHLIMIIBI OepexITMBOTO
MpOM3BOJACTBA, A(PPEKTUBHO
JIECTBOBATH B

Ype3BhIYAITHBIX CUTYAIUIX

B obnactu 53K0I0THYECKOTO
BOCITUTAHUS:

- c(hOopMUPOBAHHOCTH
JKOJIOTUYECKOM  KYJBTYPBIL,
MMOHUMaHHe BIIUSIHUS
COLIMAJIbHO-9KOHOMHUYECKUX
MPOLIECCOB  Ha  COCTOSTHUE
IIPUPOJHON U  COLMAIBHOU
Cpenbl, OCO3HaHUE
r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIeM;

- TUTAHUPOBAHHE u
OCYIIIECTBJICHUE JCHCTBUU B

- BJIAJETh CUCTEMOU 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, WCIOIB3YEMBIX B
OMOJIOTHYECKHUX
HCCIIEIOBAHMIX
00BEKTOB U
(orucanwme,

MIPOBEJICHHE

YKUBBIX
3KOCUCTEM
U3MepeHue,
HaOII0ICHU );
cnocobamMu  BBISIBICHHUS U
OILICHKHU AHTPOTIOT€HHBIX
M3MEHEHUH B MPUPOJIE;
- yMETh BBISIBJIATD
OTJIMYUTEIbHBIC MIPU3HAKU




OKpyXKawolen  cpeae  Ha

OCHOBE 3HAHUA nesnen
YCTOHYUBOTO pa3BUTHS
YeJIOBEUECTBA;

aKTUBHOE HEIpUsATHE

JNEUCTBUM, MPUHOCSIINX BPEL
OKpY>Kalolleu cpere;
- yYMEHHME MPOTHO3UPOBATh

HeOIaronpusITHHIC
9KOJIOTMUECKHUE ITOCIEACTBUS
IIpEeANTPUHUMAECMBIX

JNEUCTBUM,  INPeNOTBpPALLATh
Ux;

- paciiipeHue OIbITa
JESATEIIBHOCTH YKOJIOTHYECKON
HaIpaBJIEHHOCTH;

- OBJAQJCHUE  HaBBIKAMHU
y4e0HO-HCCIIeI0OBATEIbCKOM,
MPOEKTHOM W  COLMAIBHOM
JeSTEeTbHOCTH

JKMBBIX CHCTEM, B TOM 4UCIIE
rpuOOB, PACTCHHUIA, KHBOTHBIX U
YEJIOBEKa; MPHUCIOCOOJIECHHOCTh
BUJIOB K cpeae oOuTaHus,
a0MOTHYECKUX M OHMOTHYECKUX
KOMIIOHEHTOB KOCHCTEM,
B3aMMOCBSI3€ OpPraHU3MOB B
cooOmiecTBax, aHTPOMOTEHHBIX
W3MEHEHMII B  DKOCHCTEMax
CBOEM MECTHOCTHU;

- YMETh BBIJICIIATh
CYIIIECTBEHHBIE MpU3HAKA
OMOJIOTUYECKUX MPOIIECCOB:
oOMeHa BEIIICCTB
(metabonu3m), uHpoOpMaIUu U
MIPEeBpAICHHUS DHEPIHH,
OpoXxeHus, aBTOTPOPHOTO W
reTepoTpoGHOro TUIIOB
nuTaHus,  (OTOCHHTE3a U

XEMOCHHTEe3a, MHUTO03a, MeH03a,
ramMeTorenesa, 3MOpHoOreHesa,
MOCTAIMOPHUOHATILHOTO
pa3BUTHSA, pPa3MHOXKEHUS,
WH/IUBUIYAIEHOTO  Pa3BUTHUSA
opraHusma (oHTOTEHE3A),
B3aUMOJICUCTBUA I'CHOB,
reTepo3nca; JEUCTBUN
HCKYCCTBEHHOTO otbopa,
CTaOMIIM3UPYIOLIETO,
JBWKYILETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO oTbopa;
AITIONATPUIECKOTO u
CUMIATPUYECKOTO
BU000pa30BaHUs; BIHSTHUS
JIBUKYIIUX CHJI JBOJIOIUU Ha
reHO(OH]T MTONYJISIINH,
pUCIOCOOTIEHHOCTH
OpPraHU3MOB K Ccpejie OOUTaHwUs,
yepeaOBaHU HallpaBJICHUN
IBOJTIOIH; KpYyroBopoTa
BEIIECTB M TOTOKA DHEPTHH B
IKOCHCTEMAX

1.4 KoudecTBO 4acoB Ha ocBOeHHMe padoyeii MporpaMMbl y4eOHOro npeamera
O06nem oOpa3zoBaTenbHON HArpy3KH - 44 yaca
Bcero yueOHoli Harpy3ku — 44 yaca

[IpomexxyTounast arrectamnus B hopme nudhepeHIImpoBaHHOTO 3a4eTa -2 CEMECT]
1.5 Conep:xanue yueOHOro npeamera

Pazoen 1. Yuenue o knemke




Tema 1.1. Knetka — a1eMeHTapHasi )KUBasi CHCTEMA U OCHOBHAS CTPYKTYpPHO-(YHKIIMOHAIbHAS
€IMHMIIA BCEX JKUBBIX OPraHNU3MOB.

Tema 1.2. Xumuueckast opraHu3anus KJIETKH.

Tewma 1.3. CtpoeHue v GyHKITUN KIICTKH.

Tema 1.4. OOMeH BeleCTB U MPEBpaIleHHE YHEPTUU B KIIETKE

Pazoen 2. Opeanusm. Pazmruooicenue u unousudyaibHoe pazeumue opeaHu3mos

Tema 2.1. Pa3MHOXeHUE — BaXKHEHIIIEe CBOMCTBO KUBBIX OPraHU3MOB.

Tema 2.2. UnauBuayaibHOE pa3BUTHE OPraHU3MA.

Pazoen 3. Ocnosvl cenemuxu u cenexyuu

Tema 3.1. T'eHeTnKa — HayKa O 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3MEHYNBOCTH
OpraHU3MOB

Tema 3.2.OCHOBBI CEJIEKIIMHA 1 OMOTEXHOIOT NI

Pa3zoen 4. Jeontoyuonnoe yuenue

Tema 4.1. OcHOBBI yueHUsT 00 IBOJTIOUH

Pa3zoen 5. Hcmopus pazeumus socuznu Ha 3emie

Tema 5.1. HMcTopus pa3BUTHS )KU3HHU Ha 3€MJIE

Pa3zoen 6. Ocnoswvi sxonr02uu

Tewma 6.1. OCHOBBI 3K0JIOTHH

Pa3zoen 7. Buonuxa

Tema 7.1. buonunka



