[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OUO: Pabnuenko CepravHAIFEFEPCTBO OBPA3OBAHUMA, HAYVKHU U MOHOI[E}KHOPI ITOJIUTUKH
JlomKHOCTb:
Tara noﬂnmgﬁgﬁxl%?&ﬁPgISQFO KPAA 'OCYJJAPCTBEHHOE BIOJIDKETHOE ITPO®ECCHOHAJIbBHOE

Vit nporpavisut ko BPASOBATEJIBHOE VUPEXIEHUE KPACHOJAPCKOIO KPASI
3143b550cd4chesce3357c548d581d670ckekP ACHOJAPCKMIT MOHTAXKHBIN TEXHUKYM»

(I'BIIOY KK KMT)

PABOYAS IIPOTPAMMA OBIIEOBPA30OBATEJILHON JUCIHUATILIAHBI

O/l. 13 BuoJiorust

o criermanbHOCTH 38.02.03 OnepanuoHHasi 1eATEJIBLHOCTD B JIOTHCTHKE

2023



Paccmotpena YTBepkaeHa NPUKa30M JUPEKTOPa
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KaueCTBE MPUMEPHON MPOrpaMMBbI ISl pean3allid OCHOBHOW IMpodeccroHabHON 00pa3oBaTeIbHON
nporpammbel CIIO Ha 6a3e OCHOBHOro oOIIero oOpa3oBaHMs C IOJTYYECHHEM CPEIHEr0 OOIIero
o0Opa3oBaHMs, yTBEPKIECHHON Ha 3acenaHuu CoBera IO OIEHKE COACpaHHUS U KauecTBa NMPUMEPHBIX
pabouux mporpamMMm OO0II€00pPa30BATEILHOTO M COLMAIBHO-TYMaHUTAPHOTO IIMKJIOB CPEIHETO
npodeccnoHaabHOro o0pa3zoBanus, mpotokon Ne 14 ot «30» wosiOps 2022 1., ®I'OC CIIO mo
cnenuanbHocTd 38.02.03 OmnepauMoHHasi JAeATEJbHOCTh B JIOTMCTHKE, YTBep:KIEeH NPUKA30M
Munucrepcrsa npocseuenusi P® ot 21.04.22 Ne 257.
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1.00man xapakrepucTkKa padoyeii mnporpaMmbl 00111€00pa3oBaTeIbHOM
AUCHMILINHBI

Oo6meoOpa3oBaTenbHas  aucuuiuiniHa — «buonmorus»  sBIsSETCS  00SI3aTENBHONH  YacThIO
o01ieo0pa3oBaTeIbHOr0 IUKIA oOpa3oBareiabHONW Tporpammbl B cootBercTBUU ¢ ®I'OC CIIO mo
38.02.03 OmneparmoHHas eSITEIbHOCTD B JIOTUCTHUKE

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

1.2. I.Ie.]'[l/l U IIJIAHUPYEMBIE PE3YJIbTAThI 0OCBOCHUS JUCHUIIIMHBI:

1.2.1. leau TUCUMUILIMHBI:
CopepxaHue MporpaMMbl 00IIe00pa30BaTEIbHON JUCIUTUIHHBI «BHOJIOTHs» HAMIPABICHO HA
JTOCTHXKEHHE CIEAYIOMINX HeJIe:

® (GopMUpOBaHUE Y CTYACHTOB MIPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHnu3aiun
KHUBBIX CHUCTEM pa3HOTO paHra Kak OCHOBBI NPHHSATUS PEHICHWH B OTHOIIEHUH OOBEKTOB KHBOM
MIPUPOJBI U B IPOU3BOJICTBEHHBIX CUTYAIUSX;

Ocsoenne kypca O/] 13 «buonorusi»penrionaraeT penieHne CIeIyInX 3a1a4:

® chopMupoBaTh MOHMMAHUE CTPOCHHS, MHOTOOOpa3Us M OCOOEHHOCTEH >KHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aINH, 3aKOHOMEPHOCTEH MPOTEKAHMS OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUIN
B OKpY)Karollel cpene, LEeIOCTHOM HayyHOW KapTHHBI MHpa, B3aUMOCBSI3M U B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

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

® chopMUPOBaTh HABBIKK IPOBEICHUS IMPOCTCUITUX OMOIOTHYCCKHX SKCIICPUMEHTATBHBIX
UCCIIEIOBaHMM ¢ COOII0ICHIEM MPaBUiI 0€30MacHOro o0palieHus ¢ 00beKTaMHu U 000pyAOBaHUEM;

® DPa3BUTb YMCHHS HMCHOJb30BATh I/IH(l)OpMaIII/IIO OHOJIOTUYCCKOTO XapakTepa M3 pas3INIHbIX
HCTOYHHUKOB,

® cdopMupoBaTH YMEHHs MPOTHO3UPOBATH MOCIEICTBUS CBOCH JI€ATEIHHOCTH MO OTHOILIEHUIO
K OKpYXKaroIIeH cpesie, COOCTBEHHOMY 3I0POBBIO0; OOOCHOBBIBATH U COOJIIOIaTh MEPHI MPOPUITAKTUKHI
3a00JICBaHUI;

® chopmMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTUH
B TPaKTHUYECKON JEATENbHOCTH 4YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA.

Oco6eHHOCTh dbopMupoBaHUS COBOKYITHOCTHU 3a/1a4y U3YYCHHS «buonorumn»
JUIICHUCTEMBICPETHETONIPOPECCHOHANTBHOI000pa30BaHUA3aKIIIOUAETCIBHEO0X0JTUMOCTHPEATTU3ALIUUTIPO
(dbeccroHaIbHOMHAIIPABICHHOCTHPEIIAeMbIX 3a/ad, y4éra ocoOeHHocTel cdepbl AesITeTbHOCTU
OyIyImIUX CIEIUaTUCTOB.

B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI O0yUYaIOUTHIICS 0JKeH 3HATD!

® [IOHMMaHUE€ CTPOEHHUs, MHOToOOpa3usi U OCOOCHHOCTEM MKMBBIX CHCTEM pPAa3HOIO YpPOBHS
OpraHu3aIK, 3aKOHOMEPHOCTEH MPOTEKaHUsT OMOJIOTUYECKHUX MPOLIECCOB U SBJICHUH B OKpYXarolei
cpele, UeI0CTHOM Hay4YHOW KapTHHBI MUPA, B3aNMOCBS3U U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

® TIOHMMaHHWE 3HAYUMOCTU JOCTHXKEHHH OWOJIOTMYECKOW HAyKHh U TEXHOJOTHH B
MPAKTUYECKOW JIESITEIbBHOCTH YEeJOBEKa, Pa3BUTHU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOIOTUI

B pesynbpTaTe 0CBOCHHS TUCIUTUIMHBI 00 YYArOITUICS H0JIAKEH YMETh:

® OIIPCACIIATL XHUBBIC OOBEKTHI B npupoac; NpoBOAUTH Ha6J'IIOI[eHI/IH 3a 3KOCUCTEMAMU IJId
BBIBJICHUSA  €CTCCTBCHHBIX W AHTPOIIOICHHBIX I/I3M€H€HI/II>1, HHTEPIIPETUPOBATE  PE3YJIbTATHI
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HaOIIOICHUH

® cdopMHpOBaTE HABBIKH IPOBEICHHUS MPOCTEHIINX OHOJOTMYECKHX AKCHEPHMEHTATBHBIX
MCCIICIOBAHM € COOJIOZICHUEM MPaBUII OE30MIaCHOTO OOpaIieHus ¢ 00BEKTaMU U 000PYIOBaHHEM;

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

® [IPOrHO3UPOBAThH MOCJEACTBUS CBOEH JEATEIBLHOCTHU 110 OTHOLIEHHUIO K OKpY’Karollel cpene,
COOCTBEHHOMY 37I0POBBI0; 000CHOBBIBAThH U COOJIIO/IATh MEPHI MPOPHIAKTUKH 3a00IeBaHH I

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 0CBOCHHMS IMCHUIIINHBI BKIIOYAIOT
OK 1 BreiOupare cnocoObl  pemieHUs 3amad  NPOQPECCHOHATBHON JEATEIbHOCTH
IPHUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 2 Hcnonp30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIM3a W HHTEPIPETALUH

uHpopManuu U UHGOPMAIMOHHBIE TEXHOJOTUU JUIS BBIIIOJHEHUS 3ajay
poeCCHOHAIBHON e TEIHHOCTH

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

OK 7 CopeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOUIEH Cpelbl, pecypcocOepeKeHHIO,
NPUMCHSTh 3HAaHUS 00 W3MEHEHWHM KJIMMara, MPUHIMIB OepeKITMBOTO
MIPOU3BOJICTBA, Y()(PEKTUBHO NEICTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX




1.2.2. Ilnanupyemblie pe3yjbTAThl OCBOEHHSI 001Ie00pa3oBaTeJbHOM AUCHHUIVIMHBI B c00TBeTCTBMUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Kon n Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HANMEHOBaHHe
‘l’OPM“PyeMHuX O6ume JMCuMILIMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupats
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
JEUCTBUSIMHU:

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

- BBISIBJIATH MMPOTHUBOPCUHA 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  COJAEp KaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTHUYECKUX TEPMUHOB U TOHSITHIL:

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

IKOCUCTeMa, OuoleHo3, Ouochepa; merabommsm (oOMeH
BEIICCTB u MIpeBpaICHIEC JHEPTUN), roMeocTas
(camoperynsuus), OMoCHHTE3 Ocka, CTPYKTypHast

OpraHu3aIysl KHUBBIX CHCTEM, JTUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITpOU3Be/IeHnEe (PETpOIyKIUsl), HACIEACTBEHHOCTD,
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
Omosorndeckune 3akoHbl U 3akoHoMmepHoctH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. 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
aKTyaJIM3UpOBaTh 3ajadyy, BBIABUIaTh TMIIOTE3y €€ PEUICHHUS,
HaXOJUTh  apryMeHTBhl  JUIS  JIOKa3aTelIbCTBA

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

CBA3HU u
CBOHX

- AHAIU3HUPOBATH IIOJIYYCHHBIE B XOJE€ pELICHHs 3a1adu
pe3yabpTaThl, KPUTHYECKH OLIEHMBAaTh HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- yMEThb
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

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

- BBIABUTaTh HOBBIC HJEH, IIpejiaraTh OPUTHHAJIbHBIC
MOJIXO/IBI U PELICHUS;

- CIIOCOOHOCTh MX HCHOJb30BAHUS B I103HABaTEIbHONH U
COLIMAIBHON MTPAKTHUKE

ﬁBHCHHfI; opraHuMzaliu W MPOBCACHUA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHXCHUA THUIIOTE3, BBISIBJICHHUA
3aBUCHUMOCTH MCKOY HCCIICAYyCMbIMU BCJIMYHUHAMMU,

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

3aKOHOB;
cOpPMUPOBAHHOCTh ~ YMEHHSI  BBIICTSATh  CYILIECTBEHHBIC
OpU3HAKKU BHPYCOB, KJIETOK HPOKAPHOT U  DYKAPHOT;

OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB,
OMOreoIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHIECTB U TMPEBPAIICHUS DJHEPrUU B KIETKE,
(hoToCHHTE3a, TUTACTUYECKOTO M JHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OIUIOJ0TBOPCHHUS, PA3BUTHUS U
Pa3MHOXKCHUS, WHIWBUAYAILHOTO pa3BUTHS  OpraHu3Mma
(oHTOreHe3a), OOpbOBI 3a CYLIECTBOBAaHHE, ECTECTBEHHOIO
orbopa, BU000pa30BaHusl, PUCTIOCOOTICHHOCTH OPraHU3MOB
K cpene oOWTaHUs, BIHMSHHUS KOMIIOHEHTOB SKOCHCTEM,

AQHTPOTIOTEHHBIX ~ 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,
COCTABJISITh CXEMbl IIEPEHOCAa BEUIECTB U

OKOCUCTEMAX (I_ICHI/I IIUTaHus, IMUIICBBIC CCTI/I)

DHEPTrUU B

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

B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU

KYJIBTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha
CHOCO6CTBYIOH.IGFO OCO3HaHHUIO

HOJUKYJIBTYPHOM MHUDE;

JIMajiore
CBOECTO

c(hOpMUPOBAHHOCTh  YMEHUH
nH(popMaLi0 OHOJIOTUYECKOTO COJEPXKAaHUS, BKIIIOYAIOUIYIO

IICEBAOHAYYHBIC

KPUTHYCCKHU OILICHUBATh

3HaHMUST W3  Pa3IMYHBIX  HCTOYHHMKOB
(cpenctBa MaccoBoM  HMH(pOpMaIUH,

MaTepHabl);

HAYYHO-TIOMYJISIPHBIC
JOTUYECKHUE  ACIEKTHI
OnoJIOruu,

UHTEPIPETHUPOBATh

COBPCMCHHBIX HCCIeIOBaHUM B MCIUMIINHCE,




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

- COBEpLICHCTBOBAHUE S3bIKOBOM M YMTATEIBCKOW KYJIBTYpbI
KAaK CpEACTBA B3aUMOJCUCTBUS MEXKIY JIIOJBMHU U IIO3HAHUS
MUpa;

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

MIPOEKTHYIO u HCCJIEJIOBATEIbCKYIO
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ ungopmanuei:

- BJIAJICTh HABBIKAMH TTOTYYCHHUS HHPOPMAIH W3 UCTOTYHIUKOB
pa3HBIX THIIOB,
aHAJIN3, CHCTEMATU3alMI0 W HMHTEPIPETAUi0 WH(OpMAIUN

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  IOUCK,
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax C ydeTom
Ha3Ha4YeHHUs MHQPOpPMAIMU M ILENEBON ayAUTOPHH, BBHIOHpas
ONTUMATIbHYIO (POPMY IIPEICTABICHUS U BU3YyaTH3aIUH;

- OLIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb MH(POPMAIIUH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- UCII0JIb30BaTh cpencTBa WH(pOPMAITMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTUH B PENICHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U

TpeboBaHU

OpraHn3allOHHBIX 3aga4 C

coOJIroIeEHNEM TEXHUKU

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

3PrOHOMUKH,

9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6630HaCHOCTI/I;

- BJIaJIeTh HaBbIKAMU paclo3HaBaHMs U 3alIUThl HH(pOpMaLINH,
UH(POPMALIMOHHOM 6€30MMaCHOCTH JTMYHOCTH

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

c(OpPMUPOBAHHOCTh  yMEHUU COOCTBEHHBIC
YCTHBIE  COOOUICHHUS
Ouosiornyeckoil MH(pOpPMAIMKA H3 HECKOJIBKUX HCTOYHHUKOB,

I'paMOTHO HCIIOJIB30BATH MTOHATHHHBIN alrrapar ouoaoruu

CO31aBaThb

IINCbMCHHBIC n Ha OCHOBC

OK 04. DddexTrBHO

B3aUMOJIEMCTBOBATE
U paboTtath B
KOJIJICKTHBE "
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITETBHOCTH H
CaMOOITPEETIEHHUIO;

-OBJIaJICHHE HaBBIKAMH y4eOHO-UCCIIeI0BATEIHCKOM,
MPOEKTHOMW M COLIMAIbHOM AEATEIbHOCTH;

OBJajgenue

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMHA

HpI/IO6pCTCHI/IC OIllbITa MNPUMCHCHHA OCHOBHBIX MCTOIOB
Hay4YHOTI'O IIO3HAaHMH, HCIIOJIb3YCMbIX B OHOJIOTHH:
Ha6J'IIO}IeHI/I$[ N OIHCaHUA XKHUBBIX CHUCTEM, IIPOLECCOB H
HBHCHHﬁ; opraHuzaliu U1 MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUSA




AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD.

- MOHMMAaTh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJHOU U
MHAMBUAYaJIbHON padoThI;

- IIpUHHUMATb e COBMECTHOH ACATCIIBHOCTH,
OpPraHru30BbIBATH KW  KOOPAWMHHUPOBATDH HefICTBHH nmo €€
JOCTHIXKCHHIO: COCTaBJIATH IIJIaH ,HGfICTBPIﬁ, pacrapeacisiTb

pOJIM C y4ETOM MHEHMH Y4YaCTHHKOB OOCYXJaTh PE3y/IbTaThl
COBMECTHOM paboThI;

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

- OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHC B

pa3IMYHBIX  CHUTYalUsX, MpOSIBIIATH ~ TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsBaagenue YHUBEPCAIbHbIMHU peryJsiTHBHbIMU
JeliCTBHSIMU:

) NPUHSITHE Ce0s U APYTUX JIO/IE:

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

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEH Ha OIIMOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMU JPYroro
YeJI0BEKa

3aBUCUMOCTH MEXIYy  MCCIEIyEeMbIMU BEIMYMHAMU,
OOBSICHEHUS TIONYYEHHBIX PE3yJIbTaTOB U (HOPMYITHPOBAHHS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYYHBIX IOHATUH, TEOPUM H
3aKOHOB

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

B o06s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUSA:

- c(pOpMHUPOBAHHOCTH HKOJOTHUECKONW KYJIbTYpbI, TOHUMaHUE
BIUSHUS  COLMAIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSTHHE€ TPUPOJHOM W COUHAIBHOM CpeIbl, OCO3HAHHE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IJJAHUPOBAHUE U OCYIIECTBIICHNUE ACHCTBUI B OKPYXKarOLIEH
cpelne Ha OCHOBE 3HAHMUA MeJled YCTOMYMBOIO DPAa3BUTHS

YCIO0BCYCCTBA,

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHATH MOJyYE€HHbIE 3HAHUSA
JUIsL OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U SBICHUM, JUIsS
MPUHATHS IPAKTUYECKUX PELIEHUI B MIOBCEAHEBHON KHU3HU C
nuenblo obecrieueHus: 0€30MAaCHOCTH CBOETO 3JI0pOBbA U
30pPOBbSl  OKPYKAIOIUX JIIOJEH, COOMIONEHUS 370pOBOIO
oOpa3a >KU3HHU, HOPM I'PaMOTHOTI'O MOBEJEHUS B OKpYKaroIlen
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;

- YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIOCJIEICTBHS IIPEANPUHUMAEMBIX JEHCTBHUM, IPEIOTBPAILATh
ux;

- paclIMpeHHEe OIbITa  JEATENbHOCTH  JKOJIOIMYECKON
HaIPaBJICHHOCTH;

- OBJIQJICHWE  HAaBBIKAMH  Y4eOHO-HCCIIEeI0BATEIbCKOH,
IPOEKTHON U COLMAJIbHON JesITeIbHOCTH

OMOTEXHOJIOTHI JJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM JJUCIIUTLIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YU4eOHOI padoThl

Buna yueOHoii padboThl O0bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72
OcHoBHoOE cojiepKaHue 12
BT. U..
TEOpeTUIEeCcKoe o0ydeHne 40
NPaKTUYECKHUE 3aHATHS 30

B T.4. IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE COeP KaHUe 8
1a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHAs paboTa 6
IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:xkanue y4eOHOro MaTepuasa (0OCHOBHOE M MPO(ecCHOHAILHO-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 OTPACIH OHOJIOrMYECKUX 3HAHWI. CBI3p OMOJIOTMM C JPYTUMH HayKaMu: OHOXHMHMS,
Hayka. Oomasi onodmszmka, OmoHmka, reHoreorpadus u ap. Poms m MecTto Owonoruu B (OPMUPOBAHWU COBPEMEHHOU
XapaKTepPUCTHKA HaY4YHOH KapTUHBI MHpa. Y POBHU OpraHu3aly *uBoi Marepuu. OO11ast XapakTepUCTHKA )KU3HU, CBOMCTBA
JKU3HU JKUBBIX CUCTEM. XUMUYECKUI 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 pa6ora 1 CrtpoeHue KJIeTKH (pacTeHMs, KUBOTHbIe, I'PUObI) M KJETOYHbIE

BKJIIOYEHHSA (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- Xpomocomuass Teopusi T. Moprana. CrpoeHue XpoMocoM. XPOMOCOMHBI HabOp KIETOK, OK-2
(yHKOMOHAJIbHBIE | TOMOJIOTHYHBIE M HErOMOJIOTUYHBIE XPOMOCOMBI, TalUVIOMAHBIA W AMIUIONIHBIM Habop. HyknenHoBbIe
(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

Ilonsitue MeTad0M3M. ACCUMWIAIUSA ¥ IUCCUMHIIALMS — JIBE CTOPOHBI MeTabonm3Mma. Tumbl 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:KaHHe 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 MOJIOBBIX KJI€TOK. OTUIOJ0TBOPEHNE
Tema 2.3. OCHOBHOE co/Iep:KaHue 2 OK-2
Omnrorene3 NupuBuayanbHoe pa3BUTHE OPraHM3MoOB. DOMOpuorenes u ero craauu. [locTamMOpruoHANBHBIN MEepHO/I. OK-4
pacTeHuii, Craguu TOCTAMOPHUOHAILHOTO 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
CKpEIIMBAaHUS
Tema 2.5. OcCHOBHOe co/iep: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 3BoJIIonNH 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 Makpospomtouuu (A.H. Cesepuon). Ilytu OK-4
Bo3sHuKHOBEeHME M | TOCTHXKEHUs Ouosiornyeckoro nporpecca. Coxpanenue 6uopasHooOpasust Ha 3emiie.
pa3BUTHE JKHU3HH ['unoTe3bl ¥ TeOpUM BO3HMKHOBEHMS >XKM3HM Ha 3emiie. [losiBleHne mepBBIX KIETOK M HMX HBOJIIOLMSL.
Ha 3emJie ITpokapuotsl u 3ykapuoThl. IIponcxoxkneHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX

1IapPCTB FYKapUoT
Tema 3.3. OcHoBHOE coaepKaHue 2 OK-2
IIpoucxoxaenneye | AHTporosioruss — Hayka o yesnoBeke. CuUcTeMaTHuYecKoe IOJIOKEHHE ueroBeka. CXOJICTBO M OTJIMYUS OK-4
JIOBEKA — 4eJI0BEKA C )KUBOTHBIMUA. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIIOLNS COBPEMEHHOTI'O YEJIOBEKaA.
aHTpOIOreHe3 UYenoBeueckue pachl U X €IMHCTBO. Bpems u myTH pacceneHus yenoBeka no mianere.lIpucnocoOiaeHHOCTh

4eJI0OBEKA K Pa3HBIM YCIOBUSIM CPEbl
Pa3nea 4. Ikosnorus 18
Tema 4.1. OcHOBHOe coJiep:KaHue 2 OK-1
JKoJI0rHYecKHue Cpenpbl oOMTaHUSI OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/1yIlIHAsA, TOYBEHHAs, BHyTpUOpranu3MeHHas. Ousuko- 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. buorneHo3 u ero crpykrypa. CBsizu Mexny 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 YPHEPTUU
Tema 4.3. OCHOBHOe co/Iep:KaHue OK-1
Buocdepa - buocdepa — xxuBas obonouka 3emin. Pazputue npencrasienuii o 6uochepe B Tpyaax B.W. Bepranckoro. OK-2
rjodajabHas Ob6nactu 6uochepsl 1 ee KOMIOHEHTHL. JKuBoe BemecTBO Ouocdepsl U ero (GyHKIMH.3aKOHOMEPHOCTU OK-4
IKOJIOTHYecKast cymectBoBanus Ounocdeprl. OcobeHHocTn Onocdepsl Kak TI0O0AIBHONW AKOCHCTEMBI. JlMHaMuveckoe OK-7
cucremMa. Baiusinme | paBHoBecue B Ouochepe. KpyroBopoTsl BemiecTB ©U  OMOTCOXMMHUYECKHE LHUKIBL [ J100anbHbIC
AHTPONOTeHHBIX HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH. AHTPOIIOTCHHBIE BO3/ICHCTBHS Ha Onocepy. 3arps3HeHus: Kak
(paxkTopoB Ha BUJI AHTPOIOTCHHOTO BO3ICHCTBHsS. AHTPOIOTEHHBIE BO3JEHCTBUS Ha arMmocdepy. BosaeiicTBus Ha
ounocdepy ruapocdepy. BosaelictBug Ha autochepy. AHTPONOrE€HHBbIE BO3JEHCTBUS HAa OMOTHYECKHE COOOIECTBA.

YriyOGneHHO N3y4aroTCst OTXObI, CBSI3aHHBIE C ONpeeNeHHON mpodeccueit/cnenantbHOCThIO

IIpakTH4yeckue 3aHATHSA

100Tx0abI NPOU3BO/CTBA

IIpodeccHoHaTLHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHE PAKTHYECKOr0 3aHATHS

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

npodeccueil/cnenaitbHOCTbIO
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 BO3JEHCTBMI Ha 370pPOBbE 4YeEJIOBEKA (IJIEKTPOMArHUTHBIE MO, OK -7

(¢axTopos Ha
310POBbE Y€JI0BEKA

ObITOBast XMMMsI, U30BITOYHBIE IIYMbI, paguanus W T.I.). ATanTaius opraHu3Ma 4dejoBeka K (akropam
okpyxatomeid cpeapl. Ilpunnunsl ¢GopmupoBaHus 310poBbecOeperatoniero mnosefeHus. Puzndeckas
AKTUBHOCTbH M 3/10pOBbe. buoXuMuyeckue acreKkThl palliOHAIBHOTO TUTAHUS

IIpakTHyeckne 3aHATHA

12 JIaGopaTopHasi pad6oTa 2YMcTBeHHasi paboTOCIIOCOOHOCTH

OBinajgeHue MeTOJlaMH OIpENETeHUsl ToKa3zaTeneil yMCTBEHHOH pabOTOCIOCOOHOCTH, OObSICHEHHE
MOJIyUEHHBIX PEe3ylbTaTOB M (OpMYIHpOBaHHE BBIBOJAOB (IMCHMEHHO) C HCIOJIB30BAaHHUEM 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
IFeHEeTUYECKUX dKcrepuMeHToB. IlpaBuna moucka M aHanu3a OMOIKOJIOTMYECKOM HMHpOpMaLuu U3
Pa3IMYHBIX UCTOUYHUKOB (HaydHas U ydeOHO-Hay4yHas JIUTEpaTypa, CpeACTBa MacCOBOM MH(pOpPMAIINH, CETh
WHuTtepHeT u npyrue)
IIpakTH4eckue 3aHATHSA 2
14 Keiicpl Ha aHaAM3 MH(POPMALHMM O HAYYHBIX JOCTH:KEHHMAX B 00JACTH N€HETUYECKHX TEXHOJIOTHUH,
KJICTOYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIIOTHH. 3amuTa Kelca: MpeicTaBIeHHe Pe3yIbTaTOB PEUICHHUS
KelCOoB (BBICTYIUIEHUE C ITPE3eHTaLeN)
Tema 5.2.1. BuoTexXH0JIOTHHM B TPOMBIILJIEHHOCTH 2 OK-1
Tema 5.2.1. OcHoBHOe coJepKaHue 2 OK -2
buorexnonorun B | [lpakTuyeckue 3aHATUS OK -4
NPOMBINLIEHHOCTH | 15 Pa3BuTHe NMPOMBINLICHHO OMOTEXHOJIOTHI M ee NPHMMeHeHHe B KU3HHU 4esoBeka.[louck u anamus
UHGOPMALUU U3 Pa3IMYHBIX MCTOYHHMKOB (HaydHas M y4eOHO-Hay4Has JIMTEparypa, CpPeICTBa MacCOBOIi
uHpopmanuu, cetb MHTEepHET M Apyrue). Kelicel Ha aHann3 MHPOPMALWU O Pa3BUTHH MPOMBIILICHHON
OMOTEXHOJIOTHH (10 Tpynnam)
IIpoMe:xxyTOYHAs aTTEeCTAlUsA 10 TUCHUILIMHE TP PepeHPOBAHHBIN 3a4ET 2
Bcero: 72




3. Yci10BuUs peajiM3allii MPOrpaMMsbl 00111e00pa30BaTeIbHOMH AU CHUIITHHBI

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

Kabuner«buonoruny, ocHalieHHBI oOoOpynoBaHMEM: MeOenb, JO0CKa, MeJ, HarjsaHble
nocoOust (KOMIJIEKTHl y4eOHBIX TaONMIl, IUIAKaTOB), TEXHUYECKUMHU CpPEACTBAMHU OOYUYCHHS:
KOMIIBIOTEP C YCTPOMCTBAMM BOCIIPOU3BEAEHHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM,
yKa3Ka-Ipe3eHTep JUIsl IPe3eHTaluil.

JlaGoparopusi, ocHamieHHas OOOpyJOBaHHWEM JUIsI TPOBEACHUS 3aHSATHH: MHKPOCKOIIBI,
CeKyHJIOMEp, TOHOMETp, JlabopaTopHast mocyna (MpoOUpPKH, MOJICTABKU JJISI MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJlOUKH,
npenapoBalibHBIC Wb, (GUIbTpOBaIbHAS Oymara (candeTKu), CTaKaHbl) TUIIEPTOHUYECKHN PacTBOP
xjaopuaa Hatpus, 3%-HbI pacTBOp IEPOKCHIA 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 odecriedeHne peajn3aliuu NporpaMmal

Jliis peanuzanuy nporpaMMbl OMOITMOTEYHBIA (OHT 00pa30BATEILHON OpraHU3aIUH JTOJDKEH
UMETh T[€YaTHBbIE W/WIM DIEKTPOHHbIE 0oOpa3oBaTeNbHble U HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHbIC ISl WCIIOJIb30BaHUSA B 00pa3oBaTeNbHOM IIPOLIECCe, HE CTapile MATH JIeT ¢
MOMEHTA U3/IaHUs.

PekoMenayeMble medaTHble W3JIaHUS 10 pean3aluu O0IIe00pa3oBaTeIbHON AUCIUILIUHBI
MIPE/ICTABJICHBI B METOJAMYECKUX PEKOMEH/IAIMIX 110 OpraHUu3ali 00yueHHUs.



4. KOoHTPOJIb U Oll€eHKA Pe3yJIbTATOB 0CBOEHHsI 00111e00pa30BaTe/IbHOI U CIUTITUHBI

KoHTpoib M  oOHEHKa pe3ylbTaTOB OCBOGHHUS  0O0IIE00pa3oBaTENbHON  AMCHUTUIMHBI
pacKpbIBaIOTCA Yepe3 IUCIHILIMHAPHBIE pPE3yNbTaThl, HampaBieHHbIE Ha (OPMHpPOBaHHE OOUIMX U
npodecCHOHATIBHBIX KOMIIETESHIIMI 10 pa3/ielaM U TeMaM COJIepKaHMsl yueOHOro MaTepuara.

Oo0wmasn Pa3znea/Tema TH oneHOYHBIX MEePONIPUATHH
KOMIIeTeHIUS

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

OK 02 buonorus kak Hayka. O01as 3anoiHenne TabIUIBI C OITMCAHUEM
XapaKTEPUCTHKA KU3HH METO/10B MUKPOCKOIIMPOBAHHUS C UX

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

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

KUBOT'O
OK 01 CrpykrypHO-byHKuHOHaIbHas | OueHnBaeMast 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
[[apCTBaM B MUHHU T'PYIIIax
Brimonnenue u 3amuTa 1a00paTopHbIX
pabor:

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

Tperno/aBaresiemM
OK 01 CtpykrypHO-QyHKIIMOHATIbHBIE | DPpPOHTAIBHBIN OIIPOC
OK 02 (akTOpBI HACIIEICTBEHHOCTH Paspabotka rimoccapus

Pemenue 3agau Ha onpeneneHne
I10CJIEI0OBATEIbHOCTH HYKJIEOTHU/IOB,
AMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHUS MTOCJIEI0BATEIbHOCTH
Hykneotunos JJHK

OK 02 OOMmeH BelecTB U @poHTAJIBHBIN 0IIpOC

IpEBPAILCHUE YHEPTHH B KJIETKE | 3AIIOJTHEHHE CPABHUTEIBHOM TaOIIHMIIbI
XapaKTepUCTHK TUIIOB 0OMeHa

BEIIECTB
OK 02 JKU3HEeHHBIN MK KIIETKH. OO6cyxeHre o BOmpocam JISKIHH
OK 04 Murto3. Meiio3 PazpaboTka neHTHI BpeMEeHN




KU3HECHHOI'O MKJIa

Paznen 2. Ctpoenue u
(pyHKkuMH oprannzma

KonTtponsHas pabdora “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
X QyHKIMiA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaATBHBINA OITPOC

3anonHeHne TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKON 3TAallOB OHTOTE€HE3a
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 INPHU3HAKOB IIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIUBaHus

OK 01
OK 02

CuerieHHOEe HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOSATHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTaBJICHHE TEHOTUITMUECKHUX CXEM
CKpPEIIMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

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

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTponbHas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emiie”

OK 02

Hctopus 3BOIFOIIMOHHOTO

@pOHTAIBHBIN OIIPOC




OK 04

yueHUss. MUKpPOIBOIIOLMS

Pazpabotka rioccapus TEpMUHOB
Pa3pa0oTka JeHThl BpeMEHU pPa3BUTHUS
9BOJIIOLIMOHHOTO YYECHHUS

OK 02 Maxpo3BOTIOIHS. OnenuBaemasi TUCKYCCHSI:
OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIIOJIb30BaHUE apIYMEHTOB,
SKM3HH Ha 3eMiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH IS TOKA3aTEeIbCTBA
POJCTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka neHTBI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [TpouncxoxaeHue yenoBeKa — @poHTaIBHBINA OITPOC

OK 04 AHTPOIIOTCHE3 Pa3zpaboTka neHThI BpeMEeHH!
MIPOUCXOXKIACHHUS YeTIOBEKa

Pa3nen 4. Dxojiorus

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

OK 02 CpeIbl KU3HU cpenaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Momynsiusi, cooOmecTBa, CocraBieHne CXeM KpyroBopoTa

OK 02 3KOCHCTEMBI BEILECTB, UCIIONIb3Ys MaTEPHAIIbI

OK 07 JEKIIUU
Pemenne npakTuKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 10 epeHoCy
BEIIECTBA U PHEPTUHU B IKOCHCTEMAX C
COCTaBJIeHUE TPOPUIECKUX ILIETIeH U
nupamMu OMoOMacchl U YHEPTUU

OK 01 buocdepa - rmobanpHas OrneHrBaemasi TUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 ¢axTopos Ha 6uochepy I[IpakTuueckas padora “OTXO0bI

OK 04 IPOU3BOICTBA”

OK 07

OK 02 Bnusinue counanbHO- OnenuBaemast TUCKyCCHS

OK 04 5KOJIOTUYECKUX (PAaKTOPOB Ha Beinonnenune nabopatopHoil paboThI Ha

OK 07 3710pPOBBE YEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausiaue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Pa3zgea S. buoJsiorusi B :xu3Hu

OK 01 buotexHosoruu B JKU3Hu BrinosiHeHuE Keiica Ha aHAIN3

OK 02 KaXJI0TO WH(GOPMAIIMY O HAYIHBIX JOCTHKEHHSIX

OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIA,

KJIETOYHOM MHKEHEePUH, MUILEBbIX
OMOTEXHOJIOTHH (110 Tpynnam),




MPEJICTABICHUE PE3YIBTATOB PEIICHUS
KENCOB

OK 01
OK 02
OK 04

HpOMBIIHJ'IeHHaH OHMOTEXHOJIOTHS

Brinonnenue kelica Ha aHanu3
uH(pOpMAIMY O Pa3BUTHU
MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpynnam), IpeJACTaBI€HNUE PE3YyIbTaTOB
pELIEHHS KEMCOB




