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Paccmotpena YTBepkaeHa NPUKa30M JUPEKTOPa

Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»
KOMHCCHHA MaTEMAaTHYECKHX U OOIIHX
€CTECTBEHHOHAYYHBIX JUCIUIUINH ot «28»utonst 2024 r. Ne 748

[Tpotokou ot « 05 » urons 2024r. Ne 10
[Tpencenarens Xamxanokosa 3.3.
Ono6pena

Ha 3aCe/laHUU I1eJJarOru4ecKoro CoBeTa
IPOTOKOJ OT «28» mioHst 2024 1. Ne 9

Pabouas mporpamma o6meo6pazoBatenbHoM aucuumumabl O/, 13 buonorust paspaborana Ha OCHOBE
(enepasbHOTO TOCYIAapCTBEHHOIO 00pa30BaTENBHOIO CTaHJIApTa CPEIHEro odmero oOpa3oBaHUS,
YTBEP)KISCHHOTO NIPUKa30M MuHHCTEpCTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 mast
2012 1. Ne413, 3apeructpupoBanHoro B Munucrepctse roctuniuu Poccuiickoit @enepanuu 07 utoHs
2012 r. perucrpauuonHbiii Ne 24480 ¢ u3MEHEHUsIMU U JOMOJIHEHUsIMH, [IpumepHOI mporpaMMel
obmeobpazoparenbHon auctuumasl O/1. 13 buonorus, pexkomenaoannoit ®I'bOY 10 UPIIO B
Ka4ecTBE MPUMEPHOH MPOTrpamMMBbl ISl pealln3alliil OCHOBHOHM MPO(eCCHOHAbHOW 00pa3oBaTeIbHOM
nporpammbel CIIO Ha 06a3e OCHOBHOro 00IIero 00pa3oBaHUs C TMOJYYCHHEM CpEIHEro oOIero
o0Opa3oBaHus, yTBEPKIEHHOHN Ha 3acenanuu CoBeTa 110 OLIEHKE COAEP KaHUS M KauecTBa IPUMEPHBIX
pabouux mporpamm o00Ie00pa30BaTENFHOTO M  COIMAIBHO-TYMAHUTAPHOTO LHMKIOB CpEIHEro
npodeccuoHaabHOro obpazoBanus, nmpotokosn Ne 14 ot «30» nHosiOps 2022 r., ®T'OC CIIO no
cneunanbHoctd 21.02.01 PaszpaGoTka W skcrutyaTanus HeQTSHBIX U Ta30BBIX MECTOPOXKACHUM,
YTBEP)KJIECHHOTO MpuKa3zoM MuHucrepcTsa mpocsemieHus Poccuiickoit ®@enepanyu ot 08.11.2023 .
Ne 833, 3zapeructpupoBaHHsIM B  MunucrepctBe roctunuu  Poccuiickoit  Denepauuu,
peructpauroHHblid HoMep 76249 ot 04.12.2023 r., ykpynHeHHas rpynna cnenuansHoctei 21.00.00
[TpuxnanHas reosorusi, ropHoe Aeno, He)Tera3oBoe AeJ0 U reoe3us

Opranuzanus- pa3paboTyUK: TOCyAapCTBEHHOE OroKeTHOe MpodeccroHalbHOE 00pa3oBaTeIbHOE
yupexaenue Kpacnomapckoro kpast «KpacHOJapCKuii MOHTAKHBIA TEXHUKYM))

Cocrasutens: Uronknna Kpucrtuna I1aBnosna, npenogasarens I'BIIOY KK «KMT»
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1.00man xapakrepucTkKa padoyeii mnporpaMmbl 00111€00pa3oBaTeIbHOM
AUCHMILINHBI

Oo6meoOpa3oBaTenbHas AUCHUILTHHA «BHONOTHS SABIsSETCS 0053aTeIHbHON YaCThIO
0011e00pa3oBaTeIpHOro KKIIA 00pa3oBarenbHOM mporpaMmMel B coorBercTBrr ¢ @PI'OC CIIO mo
21.02.01 Pa3zpaboTka u 3KCIuTyaTanust HeTSHBIX U TA30BbIX MECTOPOXKICHUI

B coorBercTtBHU ¢ DPI'OC COO «buojgorus» fBJIAETCA 00513aTEJLHON IUCHUILIMHOH HA
YPOBHe cpeaHero oomero oopazosanusi. Ha usyyenue gucuuniunbl «buosorus» orBoaurcs
724aca.

1.2. I.Ie.]'[l/l U IINIAHUPYEMBIE PE3YJbTAThl 0CBOCHUSA TUCHUIIJIMHBI:

1.2.1. leau TUCUMUILIMHBI:
CopepxaHue MporpaMMbl 00IIe00pa30BaTEIbHON JUCIUTUIHHBI «BHOJIOTHs» HAMIPABICHO HA
JOCTUKEHHE CIICNYIOIIMNX LeJe:

® (GopMuUpOBaHUE Y CTYACHTOB MIPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATEHON OpraHu3aluu
KUBBIX CHUCTEM pa3HOIO paHIra KAaK OCHOBBI NPHUHATHS PEIICHUH B OTHOLIEHHH OOBEKTOB >KMBOMU
MIPUPOJBI U B IPOU3BOJICTBEHHBIX CUTYAIUSX;

Ocsoenne kypca O/] 13 «buonorus» mpeamnoiaract peeHrue CIeIyInuX 3a1a4:

® chopMupoBaTh MOHMMAHUE CTPOCHHS, MHOTOOOpa3Us M OCOOEHHOCTEH >KHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aINH, 3aKOHOMEPHOCTEH MPOTEKAHMS OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUIN
B OKpY)Karolllel cpene, LEeIOCTHOM HaydyHOW KapTHUHBI MHUpaA, B3aUMOCBSI3M U B3aWMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

® Da3sBUTLb YMCHU OIIPCACIATH KUBBIC 00BEKTHI B npupoac; IPOBOJAHUTH Ha6HIOI[€HI/IH 3a
OKOCUCTEMAaMHU NJid BBIABJICHHA CCTCCTBCHHBLIX W AHTPOIIOTCHHBIX I/ISMCHCHI/If/'I, HHTCPIIPETUPOBATH
PE3YyIbTaThl Ha6JIIO,Z[eHPII>’I;

® copMupOBaTh HaBBIKM IPOBEIEHUS IMPOCTEUIINX OHOJIOTMYECKUX SKCIIEPUMEHTAIbHBIX
HCCIIEIOBAaHM ¢ COOIIOICHHEM MpaBMIl 6€30MaCHOT0 oOpaleHus ¢ 00beKTaMU U 000PYI0BaHUEM;

® pPa3BUThb YMCHHSA HMCHOJb30BATh I/IH(i)OpMaHI/IIO OHOJIOTUYECKOTO XapakTepa M3 pas3INIHbIX
HCTOYHHUKOB,

® cdopMupoBaTh YMEHHs MPOTHO3UPOBATH MOCIEICTBUS CBOCH JIEATEIHHOCTH MO OTHOIICHHIO
K OKpYXKaroIleH cpesie, COOCTBEHHOMY 37I0POBBI0; OOOCHOBBIBATh U COOJTIOAATH MEPHI MPODUITAKTHKN
3a00JICBaHUI;

® chopmMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTUH
B TPaKTHYECKON IEeATENbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHH u
arpoOMOTEXHOJIOTHA.

Oco6eHHOCTh dbopMupoBaHUS COBOKYITHOCTHU 3a1a4y U3YYCHHS «buonorumn»
JUIICHUCTEMBICPETHETONIPOPECCHOHANTBHOI000pa30BaHUA3aKIIIOUAETCIBHEO0X0JTUMOCTHPEATTU3ALIUUTIPO
(heccroHaTbHOMHAIIPABICHHOCTHPEIIAeMbIX 3a/1ad, y4éra ocoOeHHocTel cdepbl AesITeTbHOCTU
OyIyIIUX CIEIUaTUCTOB.

B pe3ynbrare ocBOeHUS AUCHUTIIMHBI 00 yJaAIOUTUIICS 0JIKeH 3HATD!

® [IOHMMaHUE CTPOEHHUS, MHOT00Opa3usi U OCOOCHHOCTEH XKMBBIX CHCTEM pPAa3HOIO YpPOBHS
OpraHu3aIH, 3aKOHOMEPHOCTEH MPOTEKaHHUsI OMOJIOTUYECKHX MPOLIECCOB U SBJICHUN B OKPY)KAOLIEH
cpele, UeIO0CTHOM Hay4YHOW KapTHHBI MUPA, B3aUMOCBS3U U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® TIOHMMaHHWE 3HAYUMOCTU JOCTHXKEHHH OWOJIOTMYECKOW HAyKHh U TEXHOJOTHH B
MPAKTUYECKOW JIESITEIIbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHHA |
arpoOMOTEXHOIOTUI

B pesynbpTaTe 0CBOCHHS TUCIUTUIMHBI 00 YYArOITUICS H0JIAKEH YMETh:

® OIIPCACIIATL XUBBIC OOBEKTHI B npupoac; nNpoBOAUTH Ha6JIIOI[eHI/I${ 3a OKOCUCTCMaMHU IJIdA
BBIBJICHUSA  €CTCCTBCHHBIX W AHTPOIIOICHHBIX I/I3M€H€HI/II>1, HHTEPIIPETUPOBATE  PE3YJIbTATHI
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HaOIIOICHUH

® cdopMHpOBaTh HABBIKH IPOBEICHHS MPOCTEHIINX OHOJOIMYECKHX AKCHEPHMEHTATbHBIX
UCCIIEIOBAHH € COOJIOZICHUEM TPaBUII O€301acHOTr0 00paIieHus ¢ 00BEKTaMU U 000PYAOBaHHEM;

® 1ICIOJB30BAaTh I/IH(l)OpMaI_[I/IIO OHOI0TMYECKOTO XapakTepa U3 pasiindHbIX KCTOYHUKOB,

® [IPOTHO3UPOBATH MOCIEACTBUS CBOCH JEATEIHLHOCTH MO OTHOIIEHHUIO K OKPYXKalolleh cpee,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOJIIOIATh MEPHI MPOPUIAKTUKH 3a00IeBaHHI

1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOEHHSI 001e00PA30BaTEJbHOM IUCHHUILVIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHne nucuuriuinaa umeet npu popmupoBanun OK u ITK

Koambt IInanupyemMble pe3yJbTaTbl 0CBOCHHS IMCHUIIIMHBI BKIKOYAIOT
OK 1 BreiOupare cnocoObl  pemieHUs 3amad  NPOQPECCHOHATBHON JEATEIbHOCTH
IPHUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAIM3a M HHTEPIPETALUU

uHbopMaluu, U HMHPOPMAIMOHHBIE TEXHOJOTMM MJI BBINOJIHEHUS 3a]ad
poeCCHOHAIBHON e TEIHHOCTH

OK 4 O} dexTHBHO B3aUMOICHCTBOBATH U PA00OTATh B KOJUIGKTHBE M KOMAaH/IC

OK 7 CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOLIEH cpenbl, pecypcocOepexeHuIo,
NPUMCHSTh 3HAaHUS 00 W3MEHEHWHM KJIMMara, MPUHIMIB OepeKITMBOTO
MIPOU3BOJICTBA, Y()(PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX

IIK 1.5 [TpoBoauTh OTHENBHBIE PaOOTBI TIO WCCICAOBAHUIO HEPTIHBIX M Ta30BBIX
CKBaYKUH
IK 3.2 OOecneunBaTh U KOHTPOJMPOBATH TMPOBEACHHE pPAOOT TO TEKYyIIEeMY

(HO,Z[3€MHOFO) 1 KAlTUTAJIbHOMY PEMOHTY HC(I)TSIHHX H T'a30BbIX CKBAXXHUH




1.2.2. IlmanupyeMblie pe3yJbTaThl OCBOCHUS 001Ie00pa3oBaTe/ibHOH AUCHUIIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO um Ha ocHoBe PI'OC

COO
Kon n IlianupyeMbie pe3yabTaThl OCBOEHHS AUCHUIIAHDI
HANMEHOBaHHe
‘l’OPM“PyeMHuX O6ume JMCuMILIMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupatp
CIIOCOOBI pelIeHuUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS
- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH J€ATENHHOCTH TEXHOJOTMYECKOH H

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH,

IJIaHUPOBATh n CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JIeSTeTbHOCTb;
- HHTEepeC K pas3nu4yHbiM cdepam mpodeccuoHaIbHOU

JESTEIIBHOCTH,
OBnajeHne yHUBEpCalIbHBIMM YYEOHBIMHM IO3HABATEIbHBIMU
NEeNCTBUSIMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOAITENbHO (HOPMYJIMPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS NS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAeNATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUN UX JTOCTHKEHUS;
3aKOHOMEPHOCTH U

- BBISBJIIATH IMPOTHUBOPCUYHA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBATH
COOTBETCTBUE  pE3YyJbTAaTOB LEJAM, OIEHUBATh PHUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BUBaThb KpPEATHUBHOE MBINUICHUE TMpPU  PELHICHUH

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJU OHUOJNOTHH B
CUCTEME HAy4YyHOro 3HaHMs; (YHKIHMOHAIBHONH TPaMOTHOCTU
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PacKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTHUYECKUX TEPMUHOB U TOHSITHIL:

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLHUS,

IKOCUCTeMa, OuoleHo3, Ouochepa; merabommsm (oOMeH
BEIICCTB u MIpeBpaICHIEC JHEPTUN), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeka, CTPYKTypHast

OpraHu3aIysl KHUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOU3BEJICHHE (PENPOMYKIIHSI), HACICICTBEHHOCTD,
U3MEHYMBOCTb, DHEPrO3aBHUCHMOCTb, pOCT U pa3BUTHE,
YPOBHEBAsI OpTaHU3AIIHS;

c(hOpMUPOBAHHOCTh  YMEHHS

OCHOBOIIOJIararommux OMOIOTHYECKUX Teopnﬁ N THUIIOTE3:

pacKpbIBaTh  COJEPIKAHHE
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ounosorudeckune 3akoHbl U 3akoHoMmepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, 3. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel UIX TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpUOOpeTeHne ONbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
Hay4YHOTO OnooTHN:
HaOIOJIEHNUST W ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB M

IIO3HAaHMH, HCIOJIB3YEMBIX B




YKU3HEHHBIX TIPO0JIeM

0) 0a30BbIe HccC/Ie0BATEIbCKHE TeCTBHS:
- BJIAJETh HABBIKAMU  Yy4EOHO-HCCIIEOBATEILCKOH U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs mpooIiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC
aKTyaJIH3UpOBaTh 3ajady, BBIABUIaTh THIIOTE3y €€ PELICHHUS,
HaXOJUTh  apryMeHTBhl  JUIS  JIOKa3aTelIbCTBA

YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

CBA3HU u
CBOHX

- AHaIM3MPOBATH IIOJIYYCHHBIE B XOJE€ pELICHUA 3a1adu
pe3yabpTaThl, KPUTHYECKH OLICHMBaTh HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

- yMEThb
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

NEPCHOCUTh 3HAHWS B TO3HABATEIBHYIO U
- YMEThb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJBUTaTh HOBBIC WJCH, INpeyiaraTh OPHUIrHHAIbHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTh MX HCHOJb30BAHUS B I103HABaTEIbHOM U
COLIMAIBHON MTPAKTHUKE

ﬁBHCHHfI; opraHuMzaliu W MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABHXCHUA THUIIOTE3, BBIABJICHU A
3aBUCHUMOCTH MCKOY HCCIICAYyCMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS TIONYYEHHBIX Pe3ylIbTaTOB U (HOPMYIHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX IOHATUH, TECOPUM H
3aKOHOB;

c(OPMHPOBAHHOCTh
IIPU3HAKU

YMEHHUS
KJIETOK

BBIICIATD CYHICCTBCHHBIC

BUPYCOB, NPOKapuoOT H  JYKApHUOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHu3MOB, BHUJIOB,
OMOreoIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHIECTB U TMPEBPAIICHUS DJHEPrUU B KIETKE,
(hoToCHHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MHTO03a, M€i103a, OIUIO0TBOPCHHUS, PA3BUTHS U
Pa3MHOXKCHUS, WHIWBUAYAILHOTO pa3BUTHS  OpraHu3Mma
(oHTOreHe3a), OOpbOBI 3a CYLIECTBOBAaHHE, ECTECTBEHHOIO
orbopa, BU000pa30BaHusl, PUCTIOCOOTICHHOCTH OPraHU3MOB
K cpeae OOWTaHWS, BIUSHUS KOMIIOHCHTOB JKOCHUCTEM,

AQHTPOIIOTEHHBIX ~ M3MEHEHHM B  DKOCHCTEMax  CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILICHHE YHEPTUU B
o6uocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3a]1auH,
COCTABJISITh TE€HOTHUIUYECKUE CXEMbl CKpPELIMBAHUS IS
pa3HbIX THUIIOB HACJIEIOBaHUS IPU3HAKOB Y OPraHU3MOB,
COCTAaBJISITh CXEMbl IIE€PEHOCAa BEHIECTB M DSHEPrUu B

OKOCHUCTEMAX (I_ICHI/I IIUTaHus, IMUIICBLIC CCTI/I)

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TOUCKA,
aHajanu3a u
WHTEPIPETAINH

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU

KYJIBTYP,
MECTa B

NPaKTUKH, OCHOBaHHOTO Ha
CIIOCOOCTBYIOIIETO OCO3HAHUIO
HOJUKYJIBTYPHOM MHUDE;

JIMajiore
CBOECTO

c(hOpMUPOBAHHOCTh  YMEHUH

nH(popMaLi0 OHOJIOTUYECKOTO COJEPXKAaHUS, BKIIIOYAIOUIYIO

KPUTHYCCKHU OILICHUBATh

NICEBJJOHAyYHblE  3HaHMS W3  Pa3IMYHBIX  HCTOYHHMKOB
(cpenctBa MaccoBoM  HMH(pOpMaIUH,
MaTepualbl);  MHTEPIPETUPOBATH

COBPCMCHHBIX HCCIeNOBaHUM B

Hay4YHO-TIONYJISIPHBIE
9THYECKHE  ACIEKTBI

OHMOJIOTHH, MEIUIINHE,




uHpopmanuu, u
UH(POPMALMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCuOHATBHON
JeSITeIbHOCTH

- COBEpLICHCTBOBAHUE SI3bIKOBOM M YMUTATEIIBCKOW KYJBTYPBI
KAaK CpEACTBA B3aUMOJCUCTBUS MEXKIY JIIOJBMHU U IIO3HAHUS
MUpa;

- OCO3HaHWE LICHHOCTH HAy4YHOH IEATEIbHOCTH, FOTOBHOCTH
OCYIIECTBIIATh
JEeSATEIIBHOCTh MHIMBUYaIbHO U B IPYIIIIE;

OBnajgeHue yHUBEpCalbHBIMM y4EOHBIMHU IIO3HABATEJIbHBIMU

IMPOCKTHYIO n HCCICA0BATCIIBCKYIO

NEUCTBUSIMU:

B) padoTta ¢ undopmanmeii:
- BIIJIETh HABBIKaMH TOTY4EHUSI HHPOPMALUU U3 UICTOYHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYILECTBJIATh IOMCK,
aHalM3, CHCTEMATH3alMI0 W HWHTEPHpEeTanuio HHGOpMaIHU
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMmMaTax C Yyd4eToM
Ha3HaueHUs MH(OpManuu M LEJNEeBOM ayIuTOpHM, BbIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3allUH;

- OLIEHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTh MH(POPMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCII0JIb30BaTh cpencTBa

KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTUBHBIX,

MH(OPMALIMOHHBIX u

KOMMYHUKATHBHBIX n OpraHn3allOHHBIX 3aga4 C

co0uTr0IeHHEM TpeboBaHU TEXHUKHU

6630HaCHOCTI/I, TUTHCHBI, pecypcoc6epe>KeHI/I${, MMPpaBOBLIX H

3PrOHOMUKH,

9TUYCCKUX HOPM, HOpM I/IH(I)OpMaLII/IOHHOﬁ 6C3OHaCHOCTI/I;

- BJIaJICTh HABBIKAMH PACMO3HABAHUS W 3aIIUTHI HHPOPMAIIHH,
nH(GOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OMOTEXHOJIOTHH;, PACCMATPUBATh TIIO0ATBHBIC SKOJIOTHYCCKHE
npoOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIICHHIO K
HUM COOCTBEHHYIO MMO3UIIUIO;

c(OPMUPOBAHHOCTh ~ yMEHHUU COOCTBEHHBIC
YCTHBIC

OMOJIOrHYEeCKOM I/IH(l)OpMaI_[I/II/I U3 HECKOJIbKUX HCTOYHUKOB,

CO3J1aBaTb

IINCbMCHHBIC n COO6H_[CHI/I$I Ha OCHOBC

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBIN alrrapar ouoaoruu

OK 04.
OddexTuBHO

B3aUMOJEHCTBOBATh

u pabortartb
KOJUJIEKTHBE
KOMaH/Ie

B
u

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSTEIIBHOCTH |
CaMOOITPEETIEHHUIO;

-OBJIaJICHHE HaBBIKAMH y4e0HO-UCCIIeI0BATEILCKOM,
MPOEKTHOMW M COLIMAIbHOM AEATEIbHOCTH;

OBJajgenue

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMHA

HpI/IO6pCTCHI/IC OIllbITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOTI'O IIO3HAaHMH, HCIOJIb3YCMBbIX B OHOJIOTUU:
Ha6J'IIO}IeHI/I$[ N OIHCaHUA XKHUBBIX CHUCTEM, IIPOLECCOB H
HBHCHHﬁ; opraHuzaliu U1 MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS




AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD.

- MOHMMAaTh U HCIIOJb30BaTh IMPEUMYIIECTBA KOMAHJAHOU U
MHAMBUAYaJIbHON padoThI;

- IIpUHHUMATb e COBMECTHOH JCATCIIBHOCTH,
OpPraHru30BbIBATH KW  KOOPAWMHHUPOBATDH HCP'ICTBHH nmo €€
JOCTHIXKCHHIO: COCTaBJIATH IIJIaH HCﬁCTBHﬁ, pacrapeacisiTb

pOJIM C y4ETOM MHEHMH Y4YaCTHHKOB OOCYXJaTh PE3y/IbTaThl
COBMECTHOH paboTHI;

- KOOPIWMHHMPOBATH W BBHIIOJHATH paboOTy B  YCIOBHSX
peayIbHOTO, BUPTYaJIbHOI'O u KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHC B

pa3MYHBIX  CUTyalusX, MPOSIBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsBaagenue YHHMBEPCAJIbHBIMH peryasiTHBHBIMH
JelCTBUSIMU:

) NPUHSITHE Ce0s U APYTUX JIO/IE:

- INPUHUMATh MOTHMBBI M apryMEHTBl APYIHX JIOAEH IpHU
aHaJIU3€ Pe3yJbTaToOB JEATEIILHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEH Ha OIIMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU JPYroro
YeJI0BEKa

3aBUCUMOCTH MEXIY  MCCIEIyEeMBIMU BEIIMYUHAMU,
OOBSICHEHUS TIONYUYEHHBIX Pe3yiIbTaTOB U (HOPMYIMPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX IOHATUH, TEOPUM H
3aKOHOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpPY’KaIOILIEeH
Cpeibl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUS 00
U3MCHEHUH KJIMMarTa,

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYphI, TOHUMAHUE
BIMSHUS  COLMAJIBHO-D)KOHOMHUYECKHMX  MPOLECCOB  HA
COCTOSIHHE TPUPOJHOM W COUMAIBHOM CpEeIbl, OCO3HAHUE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUIAHUPOBAHUE U OCYILECTBIEHUE JEUCTBUN B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAHMUA MeJled YCTOMYMBOIO DPAa3BUTHS

YCIO0BCYCCTBA,

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATDH OJIyYE€HHbIE 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMYECKUX MPOLECCOB U SIBJICHUM, JUIs
MPUHATHS IPAKTUYECKUX PELIEHUI B MIOBCEAHEBHON KHU3HU C
nuenblo obecrieueHus: 0€30MAaCHOCTH CBOETO 3JI0pOBbA U
30pPOBbSl  OKPYKAIOIUX JIIOJEH, COOMIONEHUS 370pOBOIO
oOpa3a >KM3HHU, HOPM I'PaMOTHOI'O TIOBEJIEHUSI B OKpYXKaroIlen
MIPUPOJHON cpene; IIOHUMAaHNE HE0O0X0IMMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHI COBpEMEHHOW OHOJOTUU U




MPUHIIMIIBI
OEepEKIUBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsAX

aKTMBHOEC  HENpPUATHE  JEHCTBHM, IPUHOCIIIMX  Bpex

OKpYXKarolleH Cpese;
- YMCHHUC NPOIrHO3UPOBATH HGGJI&I‘OHpI/IHTHBIG OKOJIOTHYECCKHUEC
MOCJICACTBHUA MPCATIPUHUMACMBIX I[GflCTBI/Iﬁ, npeaoTBpamiaTb

ux;

- pacllupeHue OIbITa  JESITEIbHOCTH  3KOJIOTHYECKOH
HaIlpaBJIEHHOCTH;

- OBJIQJICHWE  HAaBBIKAMH  Y4eOHO-HCCIIEeI0BATEIbCKOH,

HpOGKTHOﬁ u COHH&J’II)HOﬁ JACATCIIbHOCTH

OMOTEXHOJIOTHI JJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

[IK 1.5 ITpoBoauTh
OTJIeIbHBIE PabOThI
10 UCCIICTIOBAaHUIO
He(DTSIHBIX U
ra30BBIX CKBAKUH

-c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO
MOBEJCHUS

- CIIOCOOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUECHTHUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH

- ¢(OPMHUPOBAHHOCTb IKOJIOTHUECKON KYJIbTYphl, TOHUMAaHUE
BIIMSIHUS COLMAIbHO-DKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHUE NPUPOJHON U COLMAIBHOM Cpelibl, OCO3HAHUE
r7100aIbHOTO XapaKkTepa HKOJIOTMUECKUX MpobdieM

- INTAHAPOBAHUE U OCYLIECTBICHUE IEUCTBUI B OKPYKAOIIEH
cpelie Ha OCHOBE 3HAHHUS LEJIEH YCTOMYMBOIO Pa3BUTHS
4yeJ0BeYecTBa

- aKTUBHOE HENPUATUE ACUCTBUMN, TPUHOCSIINUX BPE
OKpY>Karollen cpene

- paCLIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HaIPaBJICHHOCTH

- BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B
paccMaTpUBAEMBIX SIBICHUAX

- BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LESAM, OLICHUBATH PUCKH
MOCJIENCTBUU IEITEILHOCTU

-YMETb [IEPEHOCUTh 3HAHUSI B [IO3HABATEIBHYIO U

-c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE€ W POJM OHOJIOTUH B
CHUCTEME HAy4YHOIO 3HaHUs; (DYHKIMOHAJIBHOH TPaMOTHOCTH
YyeJIoBeKa JIUISl PEIICHUS KU3HEHHBIX MTPo0OIeM

- copMHUpPOBAaHHOCTH YMEHHUS pPaCKpbIBaTh COJEPIKAHKE
OCHOBOITOJIATAIONINX OHOJIOTHYECKUX TEPMHUHOB W TTOHSTHH:
JKU3Hb, KJETKA, TKaHb, OpraH, OpraHWU3M, BHUJ, IOMYJISAIUA,

JKOCHCcTeMa, OwuoleHo3, Ouochepa; wmerabonusMm (oOMeH
BEILIECTB u IIPEBpAICHHE SHEPTHUH), rOMeOoCTa3
(camoperymsnus), OMOCHHTE3 Oeika, CTPYKTYpHas

OpraHu3aIys )KUBBIX CHCTEM, JUCKPETHOCTh, CAMOPETYJISAIIHS,
caMOBOCTIpOU3BeJIeHNE (PEMpPOAYKIMs), HACIEACTBEHHOCTD,
U3MEHYMBOCTb, JHEPro3aBHUCHMOCTh, pOCT U pa3BUTHE,
YpOBHEBAsI OpTaHU3AIIHS

- chOpPMHPOBAHHOCTh YMEHHUS BBIJEIATh CYIICCTBEHHBIC
IIPU3HAKU BHUPYCOB, KIETOK IIPOKAPUOT U DYKAPHUOT;
OJTHOKJICTOYHBIX WM MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIeHO30B U DKOCHCTEM; OCOOEHHOCTH IPOIECCOB
oOMEHa BEIIECTB M TMpEBpallleHUs DJHEPrud B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIUIOIOTBOPCHHMS, PA3BUTHUS U
PAa3MHOXKCHUA, WHIAWBUAYAJIBHOT'O pa3sBUTHA opraHu3mMa
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BUI000pa30BaHuUs, MPUCTIOCOOIEHHOCTH OPTaHU3MOB
K cpelne OOWTaHUWS, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTCHHBIX N3MEHEHUHU B OKOCHUCTEMaAX cBoOen




NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH
- OLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMALIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-ITUUYECKUM HOpMaM

MECTHOCTH, KPYTOBOPOTa BEUIECTB U MPEBPAIICHUE YHEPTUHU B
ouocdepe

- c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTHh IOJyYCHHBIC
3HaHHUS JJIs OOBSCHEHUS OMOJOTHYECKHX IPOILECCOB U
SBIICHWH, Ui TIPUHSATHS TPAKTHUYECKHX  pPEHICHUH B
MOBCETHEBHON XU3HU C IETbI0 OOecreueHus: Oe30MacHOCTH
CBOETO 3JIOPOBbSI M  3JIOPOBBSI  OKPYXKAIOIIUX  JIFOJIEH,
coONrofICHHsT 3I0POBOrO 00pa3a JKW3HH, HOPM TI'PaMOTHOTO
NIOBEJICHUST B OKPYXKAIOLIEH MPUPOTHON Cpeie; MOHUMaHHUE
HEOOXOIMMOCTH HWCIOJIb30BaHUSI JOCTHKCHHIA COBPEMEHHOM
Ouosornu W OMOTEXHOJOTMHA  JUISI  PalMOHAIBHOTO
IPUPOJIOTIONB30BAHUS

- c(OpMUPOBAaHHOCTh YMEHUH KPHUTUYECKA OIICHUBAThH
UH(POPMAITUIO OMOJIOTHYECKOTO COJIEPIKAHUS, BKIIOYAIOIIYIO
IICCBJIOHAYYHBbIC  3HAHUSA W3  PA3JIMYHBIX  HMCTOYHHKOB
(cpencTtBa  MaccoBoM MH(OpMAIMK, HAYYHO-IIOMYJISPHBIC
MaTepuaibl);  HMHTEPIPETUPOBATh  ITUYECKHE  ACIICKTHI
COBPEMEHHBIX HCCJICIOBAaHUH B OWOJOTHH, MEIUIUHE,
OMOTEXHOJIOTHH, PACCMATPUBATh IIO0ATBHBIC SKOJIOTHYCCKHE
poOJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3UIIHIO

K 3.2
ObecnieunBaTh U
KOHTPOJIUPOBATH
npoBeqeHre padboT
0 TEKYILEMY
(moa3eMHOro0) 1
KaluTaJIbHOMY
PEMOHTY HE(TAHBIX
Y Ta30BBIX CKBAKUH

-chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEJCHUS

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPAaBCTBCHHLIC HOPMEBI 1 HICHHOCTHU

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbl, IOHUMaHUE
BIIUSIHUSI COLIUATTEHO-DPKOHOMHYECKHUX MPOIECCOB Ha
COCTOSTHHE MPUPOTHON U COIMAIILHOM CPEJIbl, OCO3HAHHUE
II00aTFHOTO XapaKTepa IKOIOTUYECKUX MPoOIeM

- INTAHUPOBAHUE U OCYIIECTBICHHUE JICUCTBUI B OKPY’KaIOIIEH
cpezie Ha OCHOBE 3HaHUS 1ieJIeld YCTOMYMBOIO Pa3BUTHUS
YeJI0BEUECTBA

-cOPMHUPOBAHHOCTh 3HAaHUM O MeCTe W poJid OUOJIOTHMU B
CHCTEME HAy4yHOro 3HaHMs;, (QYHKIMOHAJIBHOW I'PaMOTHOCTH
YeJioBeKa JJIs PEeLeHUs )KU3HEHHBIX MPo0IeM

- Cc(OpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh COJIEP’KaHHE
OCHOBOIOJIArarlux OHOJOTUYECKUX TEPMUHOB M IMOHSITHM:
KU3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, IOIYJIALNS,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEILIECTB u MIpEBpaIlCHHE SHEPTHH), rOMEOCTa3
(camoperynsuus), OrocuHTE3 Oenka, CTPYKTypHast

OpTraHM3aIMs KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
caMOBOCTIpOU3BeJIeHNE (PEMPOAYKIMs), HACIEACTBEHHOCTD,
W3MEHUYUBOCTh, JHEPro3aBUCUMOCTb, POCT M pPa3BUTHE,
YpOBHEBAsI OpraHHU3AIHS

- cOpMHPOBAHHOCTh YMEHHS BBIACIATH CYIIECTBEHHBIC




- aKTUBHOE HEIPUATUE ACUCTBUM, IPUHOCAILUX BPEJ
OKpY’Karollleu cpeze

- paCLIMPEHME OIIbITA AESTEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH

- BBISIBIISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEYHSI B
paccMaTpUBaEMBIX SIBICHUAX

- BHOCUTb KOPPEKTHUBBI B IEATCIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNbTATOB LEJIAM, OLICHUBATh PUCKU
IIOCJIE/ICTBUM 1€ATEIILHOCTH

-YMETb [IEPEHOCUTH 3HAHHUs B [I0O3HABATEIbHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH

- OLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh UH(POPMAIIUH, €€
COOTBETCTBUE MPABOBBIM U MOPaJIbHO-ITUYECKUM HOpPMaM

NPHU3HAKA BHPYCOB, KJIETOK HPOKAPHOT M  IYKAPHOT;
OJHOKJICTOYHBIX WM MHOI'OKJICTOYHBIX OpraHM3MOB, BHIOB,
OMOT'COIIECHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMEHa BCIIECTB M MPEBpaIlCHUS D3HEPruM B KIETKE,
(oTOCHHTE3a, IUTACTHYECKOr0 M 3HEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOIOTBOPCHHMS, PA3BUTHUS U
pPa3MHOXKCHHS, HMHIWBUIYaJbHOTO pPa3BUTHS  OpraHM3Ma
(oHTOTrCHE3a), OOpHOBI 3a CYIICCTBOBAHHE, €CTECTBEHHOIO
otOopa, BUI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K Cpcac OGI/ITaHI/ISI, BJIUAHHUA KOMIIOHCHTOB JKOCUCTEM,

AQHTPOIIOTEHHBIX ~ M3MEHEHWH B  JKOCHCTEMaX  CBOCH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBPAIICHUE YHEPTUU B
ouocdepe

- c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MOJYYCHHBIC
3HaHUS s OObACHEHHs OHOJOIMYECKHX MPOLECCOB H
SBICHUM, JUISI IPUHATUSA IPAKTUYECKUX  PEIICHHH B
IIOBCEHEBHOM JKM3HU C LEJIbI0 oOecredyeHus: 6e30acHOCTH
CBOECTO 3J0POBbS M 310POBbA  OKDPYKAIOIIMUX JIIOJICH,
COOJIOIEHHST 370POBOTO 00pa3a KU3HH, HOPM I'PaMOTHOTO
IIOBEJICHUSI B OKPYXKAlOLIEH NPUPOJHOW cpene; NOHUMaHHE
HEO0OXOJIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHOMN

Ouosornu W OMOTEXHOJOTMH  JUIsI  PalMOHAIBHOTO
MIPUPOIONOIB30BAHUS
- c(hOpMUPOBAaHHOCTb YMEHUH KPUTUYECKH OLIEHUBATh

nH(popMaLui0 OHOJIOTUYECKOTO COJEPKAHUS, BKIIIOYAIOLIYIO
NICEBJIOHAYYHbIE  3HAHHUS W3  Pa3JMYHBIX  HCTOYHUKOB
(cpenctBa MaccoBoil uWH(OpMaINMK, HAYYHO-TIOMYJISPHBIE
MaTepuaibl);  MHTEPHOPETHPOBATH  JTUYECKHE  ACHEKThI
COBPEMEHHBIX HCCJICIOBAaHUM B OHOJIOTMH, MEIUIMHE,
OMOTEXHOJIOTHH;, pacCMaTPUBATh TIIO0ATBHBIE YKOJIOTHYECKHE
poOJIeMbI COBPEMEHHOCTH, ()OPMHPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3HIIHIO




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Buna yueOHoii padboThl O0bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72
OcHoBHoOE cojiepKaHue 12
BT. U..
TEOpeTUIEeCKoe 00ydeHne 40
NPaKTUYECKHUE 3aHATHS 30

B T.4. IpPo(ecCHOHAILHO-OPUEHTHPOBAHHOE COAepP KaAHUe 8
1a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHAs paboTa 6
IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3iesioB U TeM JabopaTopHbIe U NPAKTHYeCKHe 3aHATHS YacoB | KOMIIeTEHUMH
1 2 3 4

Pasznea 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 18
Tema 1.1. OcHoBHOe coJepKaHue 2 OK 2
Buosorus kak CoBpeMeHHbIE OTPACJH OHMOJIOrMYECKUX 3HAHWI. CBI3p OMOJIOTMM C JPYTUMH HayKaMu: OHOXHMHS,
Hayka. O0mas Oouodusuka, OmoHuKa, reHoreorpadus u ap. Ponb u mecto Ouonmoruu B (pOpPMHUPOBAHUH COBPEMEHHOM
XapaKTepPUCTHKA HaY4YHOH KapTUHBI MHpa. Y POBHU OpraHu3aly *uBoi Marepuu. OO11ast XapakTepUCTHKA )KU3HU, CBOMCTBA
JKU3HU JKUBBIX CUCTEM. XMMUYECKUN COCTAB KJIETOK
Tema 1.2. OcHOBHOe cojJiep:KaHue 2 OK-1
CTpyKTypHO- Knerounass teopusi (T. IlIBann, M. Illiaeiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMH OK-2
(pyHKUMOHAJILHAA | KIETOYHOM TeopuH. THUMBl KIETOYHOW OpraHu3alMu: I[POKAPUOTHUECKUH U IYKapUOTUYECKUH. OK -4
opraHu3anms OpnHOKIJIETOUHBIE M MHOTOKJIETOYHBblE OpraHu3Mbl. CTpoeHHE NpOoKapuoTH4eckon KieTku. CrpoeHue
KJIETOK DYKApHOTHUYECKOW KieTkH. Hexnerounsie GopMbl )KM3HU (BUPYCHI, OakTeprodarn)

IIpakTH4eckne 3aHATHA: 4

1 Jla6opatopuasi padora 1 CrtpoeHue KJIeTKH (pacTeHHs, KUBOTHbIe, I'PUObI) M KJETOYHbIE

BKJIIOYEHHS (KPaxMaJl, KApOTHHOHUABI, XJI0POILIACTBI, XPOMOILIACTHI).

[TproOpereHue onbITa NPUMEHEHHS] TEXHUKHM MUKPOCKOIIUPOBAHUS TIPU BBIMOJIHEHUN J1JAOOPaTOPHBIX padoT.

[ToaroroBka MHKpoOIIpenapaTtoB, HaOJIOJIEHHE C IMOMOIIBI0O MHMKPOCKOIA, BBISBICHHE DPA3IUUYUNA MEXKIY

U3y4aeMbIMH 00bEeKTaMH, (HOPMYIHPOBAHHE BHIBOIOB

2 BupycHble U OakTepuajbHble 3a0oJieBaHus. OOIIMEe NPUHLMIBI HCIOJb30BAaHUS JIEKAPCTBEHHBIX

BeniecTB. OCOOCHHOCTH MPUMEHEHUs! aHTHONOTHUKOB. [IpecTaBieHe yCTHBIX COOOIEHUH C pe3eHTauei,

IIOIFOTOBJIEHHBIX 110 NIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX ITPENOJaBaTelIeM
Tema 1.3. OcHOBHOe co/iep:KaHue 2 OK-1
CrpykTypHO- XpomocomHass Teopusi T. Moprana. CrtpoeHne XpoMocoM. XPOMOCOMHBI HabOp KIETOK, OK -2
(pyHKIMOHAJIbHBIE | TOMOJOTHYHBIE M HErOMOJIOTUYHBIE XPOMOCOMBI, TalUIOMAHBIA U AMIUIONJHBIN HaOop. HyknenHoBble
(hakTops! kucinotsl: JIHK, PHK nHaxoxnenue B kiieTke, X CTpoeHUE M (PYHKUMU. MaTpuUHbIe MPOLECCH B KIETKE!
HACJIeICTBEHHOCTH | peruiMkaius, 6nocunTes Oenka, penapanus. [ eHeTHueckuii KoJ 1 ero CBOicTBa

IpakTHYecKne 3aHATHS: 2

3PemieHue 3aa4y Ha ompeejieHHe MOCTeI0BATEILHOCTH HYKJIEOTHI0B, AMHHOKHCJIOT B HOpMEe H B

cy4yae H3MEHeHHs Mocje0BaTeabHOCTH HyKaeoTuaos JHK
Tema 1.4. OcHOBHoOe€ cojep:KaHue 2 OK -2




OO0MeH BelIeCcTB U
npeBpalleHue
JHEPrUM B KJIETKe

IlonsitTue MeTad0M3M. ACCUMWIAIUSA U ITUCCUMHJIALMS — JBE CTOPOHBI MeTabonm3Mma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U TeTepoTpOoHBIH, a3poOHbIi 1 aHa’poOHbId. [TnacTruueckuii ooMeH. PoTocHHTES.
XeMOCHHTE3

Tema 1.5. OcHOBHOe coJiep:KaHue 2 OK -2
Ku3HeHHBIH MUK Kierounblii nukj, ero mepuoabl. MUTO3, €ro CTaAuu M MPOUCXOAIIME Tpolecchl. buonornueckoe OK -4
KJIeTKd. Murtos. 3Ha4YeHue MUTO3a. Meno3 u ero craguu. IloBenenne xpomocom B Meniose. Kpoccunrosep. buonornuecknii
Meiio3 CMBICJI Mel03a
[IpakTuyeckue 3aHATHSA 2
4 KonrpoubHas padora «MoJieKy/IIpHbIH YPOBEHb OPraHU3ALMH KUBOI0»
Pa3nen 2. Ctpoenue u QyHKIMH OPraHu3mMa 20
Tema 2.1.Ctpoenue | OCHOBHOe COiep:KaHNeE 2 OK -2
OpraHu3Ma MHorokjieTouHble OpraHu3mbl. B3anMOCBSi3b OpPraHoB M CHCTEMBI OPraHOB B MHOTOKIETOYHOM OK-4
opranusme. ['omeocTas opraHusMa 1 ero rnojAep>kaHue B MPOIECCe KU3HEACATEIbHOCTH
Tema 2.2. OcCHOBHOe co/Iep:KaHue 2 OK-2
Dopmbl @opMbl pa3MHOKEHHSl OPraHU3MOB. becrmoioe u TMOJIOBOE pa3sMHOXKEHHE. Buael Gecrosioro
Pa3MHOKeHUs pazmHoxenus. [lonoBoe pazmHokenue. ['amerorenes y xuBoTHbIX. Criepmarorenes u oorenes. CTpoeHue
OpPraHu3MoB TMIOJIOBBIX KJIETOK. OTUIOJOTBOPEHUE
Tema 2.3. OCHOBHOE co/Iep:KaHue 2 OK-2
Omnrorene3 NupuBuayanbHoe pa3BUTHE OPraHM3MoOB. DOMOpuorenes u ero craauu. [locTamMOpruoHANBHBIN MEepHO/I. OK-4
pacTeHuid, Craguu TOCTAIMOPHUOHAILHOTO PA3BUTHS y JKUBOTHBIX W dYelloBeKa. [IpsiMoe W HempsiMoe pa3BUTHE.
JKHBOTHBIX U buonornueckoe crapenue u cMepTb. OHTOT€HE3 PaCTCHUI
yeJioBeKa
Tema 2.4. OcHOBHOe co/iep:KaHue 2 OK -2
3aKkoHOMepHOCTH OcHOBHbIEe NOHATHS TeHEeTHMKHM. 3aKOHOMEpPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Mennens OK -4
HacJieJ0BaHUs (MOHOTMOpUTHOE U TONUTUOPHIHOE CKpeliBaHue). BzanMmopaeiicTBre reHoB
IMpakTuyeckue 3aHATHSA 2
SPemenue 3aga4 Ha ompejejieHHe BEPOATHOCTH BO3HMKHOBEHHSI HAC/IECTBEHHBLIX MPHU3HAKOB IPHU
MOHO-, -, TOJIATHOPUIHOM ¥ aHATU3UPYIOMIEM CKPEIIMBAHWU, COCTABICHHE TCHOTHUITMYECKHX CXEM
CKpEIIMBaHUS
Tema 2.5. OcHOBHOe co/Jiep:KaHue 2 OK-1
CuenjieHHoe 3akonbl T. Moprana. CuenjeHHOe HacleIOBaHHE TEHOB, HapylleHHe clerseHus. HacnemoBaHue OK -2
HacJieJ0BaHHe MIPU3HAKOB, CICTICHHBIX C MTOJIOM
NPU3HAKOB IIpakTuyeckue 3aHATHSA 2
6Pemienne 3aa4 Ha omnpeaejeHHe BePOSITHOCTH BO3HUKHOBEHHS HACJEACTBEHHBIX MPU3HAKOB IIPH
CIIETUICHHOM HACJIEIOBAHUH, COCTABJICHNE TeHOTUITMYECKUX CXEeM CKPEIINBAHUS
Tema 2.6. OCHOBHOe co/iep:KaHue 2 OK-1




3aKOHOMEPHOCTH N3MeHYnBOCTH, NPU3HAKOB. BHabl W3MEHYMBOCTHU: HACJIEACTBEHHAs M HEHACJEACTBEHHas. 3aKOH OK -2
H3MEHYMBOCTH TOMOJIOTUYECKUX PsIoB B HacieacTBeHHoW wu3MmeHunBoctu (H.M. BaBwiioB). Myrtanmonnas Teopust OK-4
M3MEHYMBOCTH. Buapl Myrauuii ¥ nNpuyYMHbl UX BO3HUKHOBeHUs. Kapuortun uyenoBeka. HacnencrBeHHsbie
3a0o0yieBaHUs 4elnoBeka. ['e€HHBIE W XPOMOCOMHBIC OOJE3HHW dYelOBeKa. bOoJIe3HH ¢ HAaCJIeICTBEHHOM
MIPEAPACIIONIOKEHHOCTHI0. 3JHAYEHNE MEIULIUHCKON T€HETUKU B IIPEIOTBPAIICHUH U JICUEHUH T€HETUYECKUX

3a00JIEBaHUI YeJIOBEKA

IIpakTH4eckune 3aHATHSA 4

7/Pemienne 3aiay Ha oOmNpelejieHHe THIA MYTAUMH NPH IepeJaye HAaCJAeACTBEHHBIX INPH3HAKOB,

COCTaBJICHUE T€HOTUITNYECKUX CXEM CKPEIIMBAHUSA

8KontpoabHas padora «CTpoeHHe U GYHKIIUH OPraHU3Ma»
Pa3nen 3. Teopusi 3BoJIonnu 6
Tema 3.1. Uctopusi | OCHOBHOe co/iep:KaHHe 2 OK -2
IBOJIIOLIHOHHOIO [Tepssie 3Bomronmonnbie koHuenmu (K.b. Jlamapk, XK.JI. broddon). OBomonuonnas teopus Y. JapBuna. OK-4
y4eHHusl. CuHreTnyeckass TeOpusi 3BOJIOLUMU U €€ OCHOBHbIE NOJOKeHUsA. Mukpossomouus. llonmynsuus kak
Mukpo3Bosonus | dIEMEHTapHas EAMHHIIA SBOMIONUH. ['eHeTHMYeCcKWe OCHOBBI HJBOJIONUU. OJIeMEHTapHble (HaKTOPbI

sBoJroNMH. EcTecTBeHHBI 0TOOp — Hampasisitonuii (hakrop 3Bomonuu. BumoodpazoBanue Kak pe3ysbTaT

MUKPO3BOJIIOLUU
Tema 3.2. OcHOBHOe co/iep:KaHue 2 OK -2
MaxkposBomouns. | Makpossomouusa. @PopmMpl U OCHOBHble HampasieHuss Makpospomtouun (A.H. Cesepuon). Ilytu OK -4
Bo3HukHOBeHHE H | OCTIKEHUs1 Onosnorudeckoro nporpecca. Coxpanenue 6uopasHoodpasus Ha 3emiie.
pa3BUTHE JKHU3HH ['unoTe3bl ¥ TeOpUM BO3HMKHOBEHMS >XKM3HM Ha 3emiie. [losiBleHne mepBBIX KIETOK M HMX HBOJIIOLMSL.
Ha 3emJie ITpokapuotsl u 3ykapuoTsl. IIponcxoxkneHne MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX

1IapPCTB FYKapUoT
Tema 3.3. OcHoBHOE coaepKaHue 2 OK -2
IIpoucxoxaennede | AHTporosoruss — Hayka o yesnoBeke. CucTemMaTHueckoe IOJIOKeHHE ueroBeka. CXOJICTBO M OTJIMYHUS OK-4
JIOBEKA — 4eJI0BEKA C )KUBOTHBIMUA. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIIOLNS COBPEMEHHOTI'O YEJIOBEKaA.
aHTpOIOreHe3 UYenoBeueckue packl U UX €IMHCTBO. BpeMst v myTH pacceneHus yenoBeka no mianere.llpucnocobieHHOCT

4eJI0OBEKA K Pa3HBIM YCIOBUSIM CPEbl
Pa3nea 4. Ikosnorus 18
Tema 4.1. OcHoBHOE coaepKaHue 2 OK-1
JKoJI0rHYecKHue Cpenpl oOMTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAsA, TIOUYBEHHAs, BHyTpUOpranu3MeHHas. Ou3uko- OK-2
(akTophI M CpeAbl | XUMHYECKUE OCOOCHHOCTU cpesl OOUTaHUsl OpraHu3MoB. [Ipucrnoco6sieHust OpraHu3MoB K KHU3HH B Pa3HbIX OK -7
JKM3HU cpenax. [lonstue »skonorumueckoro ¢akropa. Knaccudukanusa oskonornyeckux ¢axropon. I[IpaBuio

muHuMyma FO. JIn6uxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcCHOBHOE co/iep:KaHue 2 OK-1
Honmyasinus, DKoJioTHYecKasi XapakTepHCTHKa BUAA M MONYJISIUU. OKOJOTMYecKas HHIIA BHJA. OJKOJIOTHMYECKHE OK -2




coo0uecTBa, xapaktepuctuku nomnynauud. CoolmiectBa W 3kocucTeMbl. buoneHo3 u ero crpykrypa. CBsizu Mexnay OK-7
IKOCHCTEMBI opranu3MamMu B OuoneHo3e. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI,

penynenTsl. KpyroBopoT BelecTB U NOTOK SHEPTUM B 3KocucTeme. Tpoduyueckue ypoBHH

IIpakTHyeckue 3aHATHA

9Tpoduyeckue umenu u cerH. OCHOBHBIE TMOKazaTelM »JKOCHCTEMbl. buomacca # TOpPOAYKIHA.

DKOJIOTUYeCKHe NHpaMHIbl 4Yucen, Ouomaccel M dHeprud. IlpaBuino nmpamuabl sHepruu.Pemenue

MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN IO MEPEHOCY BEIIeCTBA M JHEPIHMH B JKOCHUCTEMax C

cocTaBJIeHHE TPOUUECKUX LIeTeil ¥ mrupamMul OMOMACChl U YHEPTUU
Tema 4.3. OCHOBHOe co/Iep:KaHue OK-1
Buocdepa - buocdepa — xxuBas obonouka 3emin. Pazputue npencrasienuii o 6uochepe B Tpyaax B.U. Bepranckoro. OK -2
rjo0ajabHas Ob6nactu 6uochepsl u ee KoMHoHeHTHL. JKuBoe BemecTBO Ouocdepsl U ero ¢GyHKINMH.3aKOHOMEPHOCTU OK-4
IKOJIOTHYecKast cymectBoBanus Ounocdeprl. OcobeHHocTn Onocdepsl Kak TI0O0AIBHONW AKOCHCTEMBI. JlMHaMuveckoe OK -7
cucrema. Bausinme | paBHoBecue B Ouocdepe. KpyroBopoTel BemiecTB U OMOT€OXMMHUYECKHME LHKIBL [J100ambHbIE K 1.5
AHTPONOTreHHbIX HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH. AHTPOIIOTCHHBIE BO3/ICHCTBHS Ha Onocepy. 3arps3HeHus: Kak IK 3.2
(paxkTopoB Ha BUJI AHTPOIOTCHHOTO BO3ICHCTBHsS. AHTPOIOTEHHBIE BO3JEHCTBUS Ha arMmocdepy. BosaeiicTBus Ha
ounocdepy ruapocdepy. BosaelictBua Ha autochepy. AHTPONOTrE€HHBbIE BO3JEHCTBUSA HAa OMOTHYECKHE COOOILECTBA.

YriyOGneHHO N3y4aroTCst OTXObI, CBSI3aHHBIE C ONpeeNeHHON mpodeccueit/cnenantbHOCThIO

IIpakTH4yeckue 3aHATHSA

100Tx0abI NPOU3BO/CTBA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOI0 3aHATHSA

IIpakTHyeckue 3aHATHA

110T1xoab1 mnpomsBoacTBa. Ha ocHOBe enepaabHOro KiacCH(UKAMOHHOTO KaTajora OTXOZOB

OTIpeNeNATh KJacC OIAaCHOCTH OTXOJIOB; arperatHoe CcocTosHue M (usmueckyro (opMy OTXOJIOB,

oOpazyrommxcsi Ha paboyeM MecTe/Ha JTamax IpPOU3BOJCTBA, CBS3aHHBIE C  ONPEAETICHHOM

npodeccueit/cnenalbHOCTbIO
Tema 4.4. Biusinue | OcHOBHOe coiepKaHue OK -2
COLMAJIBHO- 310poBbe U ero cocrapisione. MakTopbl, MOJIOKUTEIBHO M OTPULIATEIHHO BIUSIOLUIME HA OPraHU3M OK-4
IKOJIOTHYEeCKHX yenoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JEHCTBUH Ha 3/70pOBbE 4EIOBEKa (RJIEKTPOMArHUTHBIE OIS, OK -7
(¢axkTopos Ha ObITOBast XMUMMsI, U30BITOYHBIE IIYMbI, paguanus W T.I.). AnanTaius opraHu3Ma 4dejoBeka K (akropam K 1.5
310POBbE YeJ0BeKa | OKpyxkaromeil cpensl. IlpuHimnel (opMupoBaHus 370poBbecOeperaromiero moeaeHus. Pusndeckas IK 3.2

AKTUBHOCTH U 310POBLC. brnoxnMmmueckie aclieKThl panrOHAJIBLHOI'O IMMTAHUSA

IIpakTHyeckne 3aHATHA

12 JIaGopaTopHasi pad6oTa 2YMcTBeHHasi paboTOCIIOCOOHOCTH

OBinajgeHue MeTOJlaMH OIpENETeHUsl ToKa3zaTeneil yMCTBEHHOH pabOTOCIOCOOHOCTH, OObSICHEHHE
MOJIyYEHHBIX PEe3ylbTaTOB M (POpMyIHpOBaHHE BBHIBOJAOB (IMMCHMEHHO) C HCIOJIB30BAaHUEM HAYyYHBIX
MOHATHUH, TEOPUI U 3aKOHOB




IIpakTnyeckune 3aHATHSA
13KonTposbHas padora « TeopeTnueckue acCeKThl IKOJIOTHI)

Pa3znen 5. buojorus B :KN3HHA 8 OK-1
Tema 5.1. OcHoBHOe coJepKaHue 2 OK -2
buorexnoJsiorun B buorexHosiorusi Kak Hayka M Npou3BOACTBO. (OCHOBHBIE HANpaBICHUS COBPEMEHHOMN OK-4
JKH3HH KAXKIO0r0 onorexHosorud. Mertonpl OuorexHOJIOruu. OOBEKTHI OMOTEXHOJIOTHH. JTHKAa OHMOTEXHOJOTMYECKUX U K 1.5
IFeHEeTUYECKUX dKcrepuMeHToB. IlpaBuia moucka M aHanu3a OHMOIKOJIOTMYECKOH HHPOpPMaLUU U3 1K 3.2
Pa3IMYHBIX UCTOUYHUKOB (HaydHas U ydeOHO-Hay4yHas JIUTEpaTypa, CpeACTBa MacCOBOM MH(pOpPMAIINH, CETh
WHuTtepHeT u npyrue)
IIpakTH4eckue 3aHATHSA 2
14 Keiicpl Ha aHaaM3 MHPOPMALMM O HAYYHBIX JOCTH:KEHHMAX B 00JAaCTU N€HETUYECKHX TEXHOJIOTHUH,
KJICTOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIIOTHH. 3amuTa Kelca: MpeicTaBIeHHe Pe3yIbTaTOB PEUICHHUS
KelCOoB (BBICTYIUIEHUE C ITPE3eHTaLeN)
Tema 5.2.1. BuoTexXH0JIOTHHM B TPOMBIILJIEHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOe coJepKaHue 4 OK -2
buorexnosornu B | [lpakTuyeckne 3aHATUS OK-4
NPOMBINLIEHHOCTH | 15 Pa3zBuTHe NpoOMBINLIEHHOH OMOTEXHOJIOTHI U ee IPUMEHEHHe B JKM3HH 4YesioBeka. [louck u anamus IK 1.5
UHGOPMALUK U3 Pa3IMYHBbIX MCTOYHHMKOB (HaydHas U y4eOHO-Hay4Has JMTeparypa, CpelCTBa MacCOBOM IK 3.2
uHpopmanuu, cetb MHTEepHET M Apyrue). Kelicel Ha aHann3 MHPOPMALWU O Pa3BUTHH MPOMBIILICHHON
OMOTEXHOIOTHH (10 rpynnam)
IIpoMe:xxyTOYHAs aTTEeCTAlUsA 10 TUCHUILIMHE TP PepeHPOBAHHBIN 3a4ET 2
Bceero: 72




3. Yci10BuUs peajiM3allii MPOrpaMMsbl 00111e00pa30BaTeIbHOMH AU CHUIITHHBI

3.1. TpeGoBaHKusl K MUHUMAJBLHOMY MATE€PUAIbHO-TEXHHYECKOMY 00ecredeHHI0 peau3anus
NMPOrpaMMbl TUCHHUILUIMHBI TPeOyeT HAJINM4YNS Y4eOHOro kaduHera «buosorusy.

Kabuner«buonorumy, ocHalleHHBbI oOopynoBaHuEeM: MeOenb, IOCKa, MeJ, HarJsgHble
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKaTOB), TEXHUYCCKUMHU CPEICTBAMHU OOYUCHHUS:
KOMIIBIOTEP C YCTPOMCTBAMM BOCIIPOU3BEAEHHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM,
yKa3Ka-Ipe3eHTep JUIsl IPe3eHTaluil.

JlaGoparopusi, ocHamieHHas OOOpyJOBaHHWEM JUIsI TPOBEICHUS 3aHSATHI: MHKPOCKOIIHI,
CeKyHJIOMEp, TOHOMETp, JlabopaTopHast mocyna (MpoOUpPKH, MOJICTABKU JJISI MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJlOUKH,
npenapoBaJibHBIE Wb, (GUIbTpOBaIbHAS Oymara (candeTku), CTaKaHbl) TUIEPTOHUYECKHA PACTBOP
xjaopuga Hatpus, 3%-HbId pacTBOp IMEpPOKCHUIA BOJAOPOAA, PacTBOpP Hoaa B HOAHUCTOM KalluH,
TIIMLEPHUH, KIIYOHU KapToQes, JUCT 3J0/ieU KaHaJCKOM, M0/l psiOMHBI OOBIKHOBEHHOH (pSOMHBI WK
TOMara), JIyK pernyarblii, pa3BeIcHHbIE B BOJE IPOAKH);

3.2. UndopmanuonHoe odecrieyeHne peaau3auuu NporpaMmbl

Jliis peanuzanuy nporpaMMbl OMOITMOTEYHBIA (OHT 00pa30BATEILHON OpraHU3aIUH JTOJDKEH
UMETh T[€YaTHBbIE W/WIM DIEKTPOHHbIE 0oOpa3oBaTeNbHble U HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIC [IJIsl MCIOJB30BaHUSA B 00pa3oBaTeNbHOM MIpOIECCe, HE CTapulie MSATH JET C
MOMEHTA U3/IaHUs.

PekoMenayeMble medaTHble W3JIaHUS 10 pean3aluu O0IIe00pa3oBaTeIbHON AUCIUILIUHBI
MIPE/ICTABJICHBI B METOAMYECKUX PEKOMEH/IAIMX 110 OpraHU3aliKi 00yUeHUs.



4. KOHTPOJIb M OlleHKA Pe3yJbTATOB 0CBOECHHUSI 00111e00pPa30BaTeIbLHOM N CIUNITHHbBI

KoHTpoib M  oOHEHKa pe3ylbTaTOB OCBOGHHUS  0O0IIE00pa3oBaTENbHON  AMCHUTUIMHBI
pacKpbIBaIOTCA Yepe3 IUCIHILIMHAPHBIE pPE3yNbTaThl, HampaBieHHbIE Ha (OPMHpPOBaHHE OOUIMX U
npodecCHOHATBHBIX KOMIIETEHIIMIA M0 pa3/ieiaM U TeMaM COJIepKaHMsl yueOHOro Marepuania.

Oo0wmasn Pa3znea/Tema T oneHOYHBIX MEPONIPUATHH
KOMIIeTeHIUS

Pa3nea 1. Kuerka — KonrponsHas pabora
CTPYKTYPHO- «MoJIeKyIISIpHBIN YPOBEHB
(GyHKIHOHAIbHAS eTHHHIIA OpraHu3alyu XUBOro»
“KMBOT'Q

OK 02 buonorus kak Hayka. O6mias 3amnoHeHne Ta0IUIbI C OIMUCAHUEM
XapaKTEPUCTHKA KU3HH METO/10B MUKPOCKOIIMPOBAHUS C X

JIOCTOMHCTBAMHU U HEJOCTATKAMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUNY

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE

KUBOT'O
OK 01 CrpykrypHO-byHKIHOHaIbHAS |OLeHuBaeMas JUCKYCCHs 110 BOIIpOcam
OK 02 OpraHu3anus KJIeToK JNEKIUH
OK 04 Pa3paboTka MeHTaNbHOMN KapThl MO

KJIaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha MPO- U DYKAPUOTUYECKUX U 10
[[apCcTBaM B MMHH TpyIIax
BrimonHenue u 3amuTa 1a00paTopHBIX
pabor:

«CTtpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKIIIOUEHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOIUIACTHI, XPOMOTLJIACTHI)»
[Ipaktrueckoe 3anstue. [Ipencrasnenne
YCTHBIX COOOIIEHUH C TIPEe3eHTAIINEH,
MOATOTOBJICHHBIX 110 IEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX

npernoaaBaTeIeM
OK 01 CtpykrypHO-QyHKIIMOHATIbHBIE | DPpPOHTAIBHBIN OIIPOC
OK 02 (bakTOphl HACIEICTBEHHOCTH Pazpabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
MOCIIEA0BATEIBHOCTH HYKIIEOTUIOB,
aMHUHOKHCIIOT B HOPME U B Clly4ae
HM3MEHEHHS MOCIeI0BaTeIbHOCTH
Hykneotunos JJHK

OK 02 OOMmeH BelecTB U @poHTAJIBHBIN 0IIpOC

IpEBPAICHUE SHEPIHH B KIIETKE | 3AIIOJHEHHE CPABHUTEIBHOM TaOIHMIIbI
XapaKTepUCTHK TUIIOB 0OMeHa

BEIIECTB
OK 02 JKU3HEeHHBIN MK KIIETKH. OO6cyxeHre o BOmpocam JISKIHH
OK 04 Muro3. Meiio3 Pa3paboTKa JIEHTH BPEMEHU




KU3HECHHOI'O MKJIa

Paznen 2. Ctpoenue u
(pyHKkuMH oprannzma

Konrtponbnas padota “Ctpoenue u
byHKIMKA opraHu3Ma’

OK 02
OK 04

CrtpoeHnue opranuzma

OuenuBaemasi IUCKyCCHUs

PazpaboTka MEHTaTbHON KapThI
TKaHEW, OpraHoOB U CHCTEM OpPraHOB
OpraHu3MOB (pacTeHHUs], ’KUBOTHBIE,
YEJIOBEK) C KPAaTKOM XapaKTepUCTUKOM
ux QyHKIMiA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaATBHBINA OITPOC

3anonHeHne TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHEe3a
OTJEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN OIIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUS

OK 01
OK 02

CuerieHHOEe HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOSATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpU Iepenave
HAaACJICICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUC I'CHOTHUIITNYCCKUX CXEM
CKpEILINBaHUsI

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTponbHas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emiie”

OK 02

Hctopus 3BOIIOIIMOHHOTO

@pOHTAIBHBIN OIIPOC




OK 04

yueHUss. MUKpPOIBOIIOLMS

PazpaboTka rioccapust TepMHUHOB
Pa3paboTka JeHThI BpeMEHU pa3BUTHUS
IBOJTIOIUOHHOTO YUCHHSI

OK 02 Maxpo3BOTIOIHS. OnenuBaemasi TUCKYCCHSI:
OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIIOJIb30BaHUE apIyMEHTOB,
JKU3HHU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH TSI I0KA3aTeNbCTBA
POJICTBA OPTAHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka neHTBI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [TpoucxoxaeHne 4eoBeKa — DpOHTABHBIN 0IIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHThI BpeMEHH
IIPOUCXOXKICHUS YCITOBEKA

Pa3nen 4. Dxojiorus

OK 01 Dkonorudeckue GakTopsl U Tect 1o 3KOJIOTHIECKUM PaKkTOpaM 1

OK 02 CpeIbl KU3HU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [MTomymsius, cooOriecTna, CocraBneHue cxeM KpyroBopora

OK 02 9KOCUCTEMBI BEILECTB, UCIIONB3YS MATEPHAIIBI

OK 07 JEKIIUU
Pemenne npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 10 epeHoCy
BEIECTBA M YHEPTUHU B IKOCHCTEMAX C
cocTaBJIeHHE TPOPHUUECKUX Ienel u
MUpaMuJT OMOMACCHI U SHEPTHH

OK 01 buocdepa - rmobanpHas OrneHrBaemasi TUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 (axTopos Ha 6uochepy I[Ipaktryeckas paboTa “OTX0IbI

OK 04 IPOU3BOICTBA”

OK 07

K 1.5

IIK 3.2

OK 02 Bnustaue conuansHo- OueHnBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKHX (PaKTOPOB Ha Beinonnenune nabopaTopHoil paboThI Ha

OK 07 3I0pPOBbE UEIIOBEKA BBIOOD:

I[IK 1.5 "VMcTBeHHas paboTOCTIOCOOHOCTB ",

IIK 3.2 "Baustaue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pa3zgea S. buoJsiorusi B :xu3Hu

OK 01 buorexnonoruu B :KU3HU BrinosiHeHue Keiica Ha aHAIINU3

OK 02 KaXJIOTO MH(OPMALIUY O HAYYHBIX JOCTHKECHUSIX

OK 04 B 00JIACTH T€HETUYECKHUX TEXHOIOTHI,

I[IK 1.5 KJICTOYHOW MHYKEHEPUH, MUILEBBIX




IIK 3.2 OMOTEXHOJIOTHH (110 TpymIam),
IIPE/ICTAaBICHHUE PE3YJIBTATOB PEIICHUS
KelcoB

OK 01 [IpompbinenHas OnoTexHosiorus |BrinonHeHnue kelica Ha aHaIu3

OK 02 uH(pOpMaIuu O Pa3BUTUI

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110

gﬁ ;g rpymniam), IpeJcTaBIeHue Pe3yIbTaToB

pElIeHHS KeCoB




