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Pabouas mporpamma yuebHoi nucturuinabl O/1.13 «buonorus» pazpaboTana Ha OCHOBE
TpeboBanuii @DenepalibHOTO TOCYJIAPCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIApPTa CPEAHEro
npodeccuonansHoro obpaszoBanus (manee — OI'OC CIIO) mns cnemmansHOocTH 38.02.03
OnepanrionHasi 1eaTesbHOCTh B Joructuke, denepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3
«O6 obpaszoBanuu B Poccuiickoit @enepauun»; Ilpukaza Munobpuayku Poccun ot 21.04.2022
r. No 257 «O0 yTtBepxkaeHun ¢GeaepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero mnpodeccuoHalbHOTO oOpa3oBaHus», [lpukaza Munnpocsemenuss Poccun ot
24.08.2022 Ne 762 «O6 yrtBepxaenun Ilopsnka opraHuzauud W OCYLIECTBIICHUS
o0pa3oBaTeNbHOM  JEATENBHOCTH MO  OOpa3oBaTelIbHBIM  MpPOTrpaMMaM  CPEIHEro
npodeccuoHaibHOTO  0OpazoBaHus» (3apeructpupoBan 21.09.2022 Ne 70167); Ilpuxaza
Munnpocsemienuss Poccun ot 23.11.2022 Ne 1014 «OO6 ytBepxkaeHun deaepaabHON
o0pa3oBaTeNbHON MpOrpaMMBbl  CpefHero oomero oOpa3oBaHUs» (3aperucTpupoBaHO B
Muntocte Poccun 22.12.2022 Ne 71763); Ilucemom [lenaprameHTa rocy1apCTBEHHOM MOJUTHKU
B cdepe cpemaHero mpodeccHnoHansHOr0 00pa3oBaHUS W TMPOPECCHOHATHHOTO OOyUYEHUsS OT
01.03.2023 Ne 05-592 «O HampaBi€HUHM PEKOMEHAALMN IO pealn3alliuyd CpPeaHEero OoOUIero
oOpa3oBaHMss B  Tpefelax  OCBOGHHS  OOpa3oBaTeNbHOM  MPOrpaMMbl  CpPEIHEro
npoecCHOHATBHOTO  00pa3oBaHUs»; MNPUMEPHOH  HpOrpaMMbl  00IIeo0pa3oBaTeIbHON
TUCIHUILTUHBI «bHomorus» 715 PO EeCCHOHANBHBIX OpraHU3aIui.
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1 OBHIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

1.1 MecTO IUCHMILUIUHBI B CTPYKTYpe 00pa30BaTeIbHOI
nporpammsi CITIO

OobmeoOpaszoBarenpHas aucuuIUIMHA «bHOIOrus» SABISAETCS 00S3aTENBHOM
4acThl0  00I1€00pa30BaTEeIbHOIO LHUKJIA 00pa30BaTeIbHOM MpOrpaMMmbl B
cootBeTcTBUM ¢ PI'OC no cnennansHocT 38.02.03 OnepanroHHas AeATEIbHOCTD
B JIOTUCTHKE,.

1.2 Heau u ni1aHupyemble pe3yJbTaThl 0CBOCHUS

AUCHUNJIMHBI:

1.2.1. Ileab 00meo06pazoBaTebHOM AU CIUTIIHHBI

[enb: ¢gopmupoBaHue y oOydYarOMUXCA CHUCTEMbI 3HAHUN O Pa3IMYHBIX
YPOBHSX JKU3HU CO 3HAHUEM COBPEMEHHBIX MPEICTaBICHUNU O KUBOM MPHUPOJIE,
HABBIKOB TI0 TIPOBCJCHHWIO OWMOJOTHYCCKUX HCCIEAOBAaHUN C  COOJIIOICHHEM
ATUYECKUX HOPM, ApTyMEHTHUPOBAHHOW JMYHOCTHOW TMO3HIMH IO OEpEeKHOMY
OTHOUIEHUIO K OKpY>Karouieil cpene.

3agayu:

nmonydenne (YHIAMCHTATBHBIX 3HAHMH O OHONOTMYECKHX —CHCTEMAx
(Knerka, Opranuszm, llonynsmus, Bunp, O3OkocucreMa); HUCTOPUU  Pa3BUTHS
COBPEMEHHBIX MPEACTABICHUA O >KUBOW MPUPOJE, BBIJAIOIIUXCS OTKPBITUIX B
OMONOTUYECKON HayKe, pOJU OWOJIOTMYECKOM HAykKd B  (HOPMUPOBAHHH
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA; METOJaX HAy4YHOTO
MO3HAHUS,

OBJIAJICHUE YMEHUSIMU JIOTUUECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJb
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW NESITENBHOCTH JIOJEH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTU; OMPEACNISTh KUBbIE OOBEKTHI B MPHUPOJIC; TPOBOIUTH
HaOIIOJICHUS 3a DKOCUCTEMaMHU C IIeJILI0 MX OIMCAHUS U BBISIBICHHUS €CTCCTBEHHBIX
U aHTPOIOTE€HHBIX HM3MCHEHUH; HAxXOJWTh M aHAIM3UPOBATh HH(OpMAIMIO O
KUBBIX4 00BEKTaX;

pa3BUTHE ITO3HABATEIBHBIX HMHTEPECOB, MHTEIICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM, 00yYaromuxcsi B MPOIECCe M3y4YeHHs] OUOJOTHYECKUX SIBICHHI;
BBIJIAIONIUXCS.  JIOCTHKCHUH  OWOJIOTHH, BOIICAIINX B  OOIIEYETIOBEUYECKYIO
KYJBTYPY; CIOKHBIX U MPOTUBOPEUMBBIX MYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IJISIOB, WJCH, TEOpUl, KOHUEMIHMI, TUMOTe3 (0 CYIIHOCTU M MPOUCXOKIACHUU
’KHU3HH, YEJIOBEKa) B X0Ji¢ pabOThI ¢ pa3IMYHBIMA HCTOYHUKAMU HH(POPMAITUH;

BOCIHTaHNE YOEXKIACHHOCTH B HEOOXOJUMOCTHU MO3HAHUS KUBOW NMPUPOIDI,
HEO0OXOAMMOCTH PALMOHAIBHOTO MPUPOIONOIb30BaHMs, OEPEKHOIO0 OTHOLIEHUS K
NPUPOAHBIM pPECypcaM M OKpY’Kalolleld cpelle, COOCTBEHHOMY 3/I0POBBIO;
YBaXEHUSI K MHEHHIO ONMIMOHEHTA MPHU 00CYKJIEHUH OMOJIOTUYECKHUX MTPOOIIeM;

4



UCIIOJIb30BaHUE NPUOOPETEHHBIX OMOJIOrMYECKUX 3HAHUH U yMEHHUH B
MMOBCEAHEBHON JKW3HMU JJIS OICHKH IIOCIEACTBUN CBOCH JeATEIbHOCTH (M
JESATENbHOCTU JIPYTUX JIIOACH) MO OTHOLIEHUIO K OKPYKAIOIIEH cpelie, 310pOBbIO
ApYyrux JroJied U cOOCTBEHHOMY 3/I0pOBbIO; OOOCHOBAaHHE U COOJIIOJICHUE MEp
npo@uIakTUKA 3a00JIeBaHUM, OKa3aHME TEPBOM MMOMOINM TMPU TpPaBMaXx,
cOOJII0IEHNE IPABUII IOBEICHUS B IPUPO/IE.

1.2.2. IlnanupyemMblie pe3yJibTaThbl 0CBOCHHS 0011e00pPa30BaTeIbLHOM
JUcHUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA UMeeT npu (GopmupoBanuu U pazputun OK
u IIK.

Copepxanue 00111e00pa3oBaTeIbHON JUCIUIUTHMHBI «bHONOrUs) HapaBIeHO
Ha JIOCTMKEHHE BCEX JIMYHOCTHBIX (nanee - JIP), metanpeametHeix (nanee - MP) u
npeaMeTHbIX (nanee - [1P) pe3ynbratoB o0yuenus, pernamentupoBaHHbIX OI'OC
COO u ¢ ydyeToM NMpUMEpPHON OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMOil CpeTHETO
obmero oopazoBanus (IIOOIT COO). JInuHOCTHBIE pe3yJabTAaThl OTPAXKAIOT:

JIP 01. Poccuiickyro rpaxaaHCKyH0 UACHTUYHOCTh, MATPUOTHU3M, YBAKEHUE
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mepen PonauHOMN, ropaocTH 3a CBOM
Kpail, cBoro PonauHy, mponuioe M HacTosIlee MHOTOHAIMOHAJIBHOIO Hapoja
Poccun, yBaxkeHHe rocyJapcTBEHHBIX CUMBOJIOB (rep0, (pyiar, ruMH).

JIP 02. T'paxxmaHCKyrO MO3HIMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
pPOCCHIICKOTO OOLIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLUMOHHBIE IIpaBa U
00513aHHOCTH, YBaXKalOIIETO 3aKOH U IMPABOIOPAIOK, OO0JIaJaloUIero 4YyBCTBOM
COOCTBEHHOI'O  JOCTOMHCTBA, OCO3HAHHO [PUHUMAIOIIETO  TPAJAULUOHHBIE
HAI[MOHAJIbHBIE W OOIIEYeNIOBEYeCKHEe TyMaHHUCTUYECKHE U JEeMOKpPAaTHYECKHE
LIEHHOCTH.

JIP 03. ['otoBHOCTH K ciy:keHuto OTeuecTBy, €ro 3alluTe.

JIP  04. ChopmMupoBaHHOCTb MHUPOBO33PEHUS, COOTBETCTSBYIOIIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHUA HAyKM M  OOUIECTBEHHON MPAKTUKH,
OCHOBAHHOI'O0 Ha JWajlore KyJbTyp, a TakKe pa3InyHbIX (OpM OOLIECTBEHHOTO
CO3HAHUs1, OCO3HAHUE CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

JIP 05. CdopMupoBaHHOCTH OCHOB CaMOpPa3BUTHSI U CAMOBOCIIUTAHUS B
COOTBETCTBHM C OONIICYENTOBEYECKMMHU LIEHHOCTSAMHU M HJ€aJaMU TPa’kJaHCKOIO
oOLIECTBa; TOTOBHOCTbh M CHOCOOHOCTb K CaMOCTOSITEIbHOM, TBOPYECKOH H
OTBETCTBEHHOMW J1€ATE€ITLHOCTH.

JIP 06. TonepaHTHOE CO3HAHWE W IOBEICHHUE B IMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTh U CIIOCOOHOCTh BECTU JIMAJIOT C APYTUMU JIOAbMH, TOCTUTaTh B HEM
B3aMMONIOHMMAHMSI, HAXOJAUTh OOIIME LETU U COTPYIHUYATh JJI UX JTOCTHXKECHMS,
CHOCOOHOCTh ~ NMPOTHUBOCTOATH ~ HJEOJIOTMM  3KCTPEMH3Ma,  Hal[MOHAJIW3Ma,



KceHopoOuu, AUCKPUMUHALMU TIO0 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBbHBIM [IPU3HAKAM U JAPYTUM HETaTUBHBIM COIIMAJIbHBIM SIBJICHUSM;

JIP 07. HaBbIkM COTpYAHUYECTBA CO CBEPCTHUKAMH, JACTHBMHU MIIAJIIETO
BO3pacTa, B3pOCIABIMM B  OOpa3oBaTElIbHOM,  OOIIECTBEHHO  IOJIE3HOM,
y4ueOHOUCCIIe10BAaTEIbCKOM, MPOSKTHOM U APYTUX BUAAX JIE€ATEIbHOCTH.

JIP 08. HpaBcTBEHHOE CO3HaHWE M MOBEACHUE HA OCHOBE YCBOCHMS
00LIEYeI0BEYECKUX LIEHHOCTEM.

JIP 09. TOTOBHOCTP M CIOCOOHOCTH K O0Opa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUI0, Ha MPOTSKEHUU BCEH >KU3HU; CO3HATEIHbHOE OTHOUIEHUE K
HEMPEPHIBHOMY OOpa30BaHUIO KAaK YCJIOBHUIO YCHEIIHOW MpodecCuoHanbHOU U
0OIIIECTBEHHOU EATEIHLHOCTH.

JIP 10. DcreTnyeckoe OTHOLIEHHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa,
HAy4YHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIECTBEHHBIX OTHOILIECHU.

JIP 11. Tlpunarue u peaJn3anvio IIEHHOCTEH 370pOBOro M 0€30MacHOro
oOpasa *H13HHU, TOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIIECHCTBOBAHUM, 3aHATHUSIX
CIIOPTUBHO-03JOPOBUTEIBHON JEATEIbHOCTbIO, HENPUSATUE BPEAHBIX IPUBBIYEK:
KypeHHUs, yIIOTpeOICHUs aJIKOT0Jisl, HAPKOTHUKOB.

JIP 12.  bepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHUE K
($u3NUEeCKOMY M MCHUXOJIOTMYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK U APYTHX
JI0JIeH, YMEHHE OKa3bIBaTh NEPBYIO MOMOIb.

JIP 13. Oco3HanHblii BBIOOp Oynymied mnpodeccud M BO3MOXHOCTEH
peanu3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOIIEHHE K MpOo(hecCHOHATbHOM
JESTENbHOCTH KaK BO3MOXKHOCTH YYacTHsI B PEIICHHM JIMYHBIX, OOIECTBEHHBIX,
roCyAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM.

MeranpeaMeTHbie pe3yJibTAaThl OTPAMKAIOT:

MP 01. VYmeHue camMOCTOATENIBHO OMNPENCNSTh UEIU ACATCIBbHOCTA U
COCTaBIIAATh TIJIaHBI NEeATENbHOCTH; CaMOCTOSITEJILHO OCYILIECTBJISTH,
KOHTPOJUPOBATh U KOPPEKTUPOBATH JIEATEIbHOCTh; UCIIOJIH30BATh BCE BO3ZMOKHbBIE
pecypebl Ul JTOCTMDKEHMSI IIOCTaBJIEHHBIX LEJNEW W peanu3alyy  IIJIaHOB
JEeSTENBHOCTOU ; BEIOMPATH YCHEIIHbIE CTPATETUU B PA3TUYHBIX CUTYAIIHSIX.

MP 02. YmeHnue npolyKTUBHO OOIIATHCS U B3aUMOJIEWCTBOBATH B MPOLIECCE
COBMECTHOM  JESATENIbHOCTH, YYMTHIBATh  TO3UIUU  JIPYTUX  YYaCTHUKOB
JeSTeNbHOCTH, 3(P(HEKTUBHO pa3peliaTh KOH(PIUKTHI.

MP 03. BrnaneHue HaBBIKaMH MMO3HABATEIBHOW, Y4COHOUCCIEAOBATEIIbCKOM
U TPOEKTHOW JAESTENIbHOCTH, HaBbIKAMU pa3pelieHHs] MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOJ/IOB PEUIEHUS! TPAKTUYECKUX 3a]1a4,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMUSL.

MP 04. T'0oTOBHOCTH M CIOCOOHOCTH K CAMOCTOSITEIbHONW MH(OPMAIIMOHHO-
[O3HABATEJIbHON JEsTENbHOCTH, BJIAJICHUE HAaBBIKAMU TMOJIYYEHHs HEOOXOIUMOit
uH(GOpPMAIIMU U3 CIOBAapel pa3HBIX THIIOB, yMEHHE OPHUEHTUPOBATHCA B Pa3UYHbBIX



UCTOYHHUKAX WHPOpMAINK, KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH
MH(}OpMALUIO, OJIYYAEMYI0 U3 Pa3IN4YHbIX HICTOYHUKOB.

MP 05. VYwmenme wucnomnb3oBaTh CpeacTBa HMHPOPMANMOHHBIX |
KOMMYHUKAIIMOHHBIX TexHoJoruil (nanee - WMKT) B penieHun KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OPraHM3allMOHHBIX 3a/Jad C COOJIFOJICHHEM TPEeOOBAHMIA
APrOHOMMKH, TEXHUKHA O€30MaCHOCTH, TUTUEHBI, PECYpCOCOepexKEHUs, IPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€30aCHOCTH.

MP 06. VYwmenuwe omnpenensiTh HazHadyeHUE U (YHKIUM PA3THUUHBIX
COLMAIBHBIX UHCTUTYTOB.

MP 07. YMeHHe camMOCTOSITENBHO OLIEHUBAaTh WM IPUHUMATh PEUICHUS,
ONPENEIAIONINE CTPATETUI0 TTOBEAEHUS, C YUETOM IPaXJAaHCKUX U HPaBCTBEHHBIX
LIEHHOCTEH.

MP 08. BnageHue S3bIKOBBIMM CPEACTBAMHM - YMEHHE SICHO, JOTHUYHO U
TOYHO WM3JIaraTh CBOK0 TOYKY 3pEHUSA, WCIOJIb30BAaTh AaJCKBATHBIE S3BIKOBBHIE
CpEeACTBa.

MP 09. Brnanenue HaBbIKaMM IMO3HABATEJILHOM PEQPIIEKCUU KaK OCO3HAHMUS
COBEpPILIAEMBIX JCUCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX PE3YJIbTATOB H
OCHOBAHUM, TPAHULl CBOETO 3HAHMS M HE3HAHUS, HOBBIX I03HABATENIBHBIX 33/1a4 U
CPEACTB UX JOCTHKECHMUS.



Koa u HauMeHoOBaHue
(popmupyembix
KOMIIeTeHIIUi

HﬂaHI/IpyeMlﬂe PE3yabTaThl OCBOCHUSA TUCHHUIIJIUHBI

Oommme

JAucuuniauHapHbie (MpeaMeTHbIE)

OK 01. Beioupats crmocoObt
peleHus 3a1a4
poheCCHOHAIBHOM

eI TENbHOCTH
MPUMEHUTEIHHO K
Pa3INYHBIM KOHTEKCTaM

B gacTy TpyZI0BOTO BOCIIUTAHUS: - TOTOBHOCTE K TPYIY,
OCO3HaHHE IEHHOCTH MacTepPCTBA, TPYAOIIO0HUE; - TOTOBHOCTH
K aKTUBHOMU JE€ATEIILHOCTH TEXHOJOTMYECKON U COLMAILHOM
HAIPaBICHHOCTH, CIOCOOHOCTHh HHUITMHPOBATH, TNIAHUPOBATH
1 CAMOCTOSITEIIFHO BBIMOJIHATH TAKYIO IEATEIBHOCTD; -
WHTEpPEeC K pa3IuIHbIM chepaM MmpodecCHoHATBHOM
nestensHOCTH, OBNaIeHNEe YHUBEPCATbHBIMU YIeOHBIMU
[M03HaBaTEIFHBIMHU JICHCTBUSAMHE: ) 0a30BbIe JOTHUECKHE
EHCTBUS: - CAMOCTOSTENBHO (hOPMYITHPOBATEH U
AKTyaJIU3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
- YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK WJIK OCHOBAHUS JJIS
CpaBHEHUS, KIIACCU(HUKAIIK U 0000IICHNUS; - ONPECIIATh
L[CJTH JICSITETbHOCTH, 33]IaBaTh MapaMeTPhl U KPUTEPHU UX
TOCTH)KEHUS; - BBISIBIISITh 3aKOHOMEPHOCTH ¥ TPOTUBOPEYHS B
paccMaTpUBaeMbIX SBICHUSIX; - BHOCUTh KOPPEKTUBHI B

e TEeTHLHOCTD, OIICHUBATh COOTBETCTBUE PE3YILTATOB IEIISIM,
OIICHUBATH PUCKH MTOCIIECICTBHHA JIEATEIHHOCTH; - pa3BUBATH
KpeaTHUBHOE MBITIJICHUE MTPH PEIICHUH KU3HESHHBIX MPOOJIeM
neaTh BRIBOJBI M TPOTHO3BI HA OCHOBAHUHM MTOJTYICHHBIX
PE3yIIETAaTOB; - CPOPMHPOBATH YMEHUS KPUTHUECKU
OIICHUBATh MH(POPMAIIHIO OHOJIOTHYECKOTO COICPIKaAHUS,
BKITFOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3 PA3ITNIHBIX
MCTOYHUKOB (CPECTBa MacCOBOH MH(OPMAIINH,
HayIHOIIOMYJISIPHBIC MAaTEPHUAIIbl); HHTEPIPETUPOBATH
DTHYECKUE aCTIEKTHI COBPEMEHHBIX MCCIICIOBAaHUI B
OHMOJIOrHH, METUITUHE, OMOTEXHOJIOTHH; pACCMAaTPHBATh
rI100aIbHBIE KOJIOTHUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(hopMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIHUIO,

- copMHUPOBATH 3HAHUS O MECTE M POJIA OMOJIOTHU B CUCTEME
€CTECTBEHHBIX HayK, B JOPMUPOBAHNU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MHpa, B TO3HAHUH 3aKOHOB NMPHUPOJBI U PELIEHUH KU3HEHHO
BYKHBIX COIMATTbHO-ITHYECKUX, IKOHOMHUECKUX, IKOJIOTHIECKUX MPoOIeM
JeJIOBEYECTBa, a TAK)KE B PEIICHUH BOIIPOCOB PALIMOHAIHFHOTO
[PUPOIONOIB30BaHUST; B JOPMUPOBAHNUH IIEGHHOCTHOTO OTHOIICHUS K
pupoe, OOLIECTBY, YENOBEKY; O BKJIaJe POCCHUCKUX U 3apyOC:KHBIX
YUIEHBIX - OMOJIOTOB B Pa3BUTHE OMOIOTHH; (DYHKITHOHAIBHON TPaMOTHOCTH
YeNIOBeKa [T PEIICHUS )KU3HEHHBIX MPOOJIEM, - YMETh BIIa/IETh CHCTEMOMH
OMOOTHYECKHUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroIue
OHOOTHYECKHE TEPMHUHBI U TIOHATHUS (’KU3HB, KJIETKA, TKaHb, OpPraH,
OpTraHu3M, BUJ, TIOMYJIALNS, SKOCUCTEMa, OHOIIeH03, Onocdepa;
MeTabOoJIM3M, TOMEOCTa3, KJIIETOUYHBIN HIMMYHHUTET, ONOCHHTE3 OelKa,
OUOTIOTMMEDPBI, TUCKPETHOCTh, CAMOPETYJISIIINS, CAMOBOCIIPOU3BEICHUE,
HaCJIeICTBEHHOCTh, N3MEHUYNBOCTD, JHEPTO3aBUCUMOCTD, POCT H Pa3BHTHE);
Ornonornyeckue Teopuu: knerounas reopus 1. llIanna, M lnetinena, P.
BupxoBa; Ki10HaNIbHO-celeKTUBHOrO MMyHuTeTa I1. Opnux, N.H.
Me4yHNKOBa, XpOMOCOMHAs TeOpUs HacneAcTBeHHOCTH T. Moprana, 3aKkoH
3apojbiieBoro cxojacrsa K. bapa, spomtonimonnas teopust U. JlapBuHa,
CHHTETHYECKasl TEOPUS IBOJIIOLINH, TeOpuUsl anTpornorenesa Y. /lapBuHa;
Teopus ouoreoueHosa B.H. Cykauésa; yuenns H.U. BaBuioga - o Llentpax
MHOT000pa3ns U MPOUCXOXKACHUS KyIbTypHBIX pactennii, A.H. CeBepiioBa
- 0 MyTSX W HampaBlieHUsX 3Bosronnn, B.W. Bepuazackoro - o 6uocdepe;
3aKOHBI (€IMHO00Pa3Hs IOTOMKOB IIEPBOTO MTOKOJICHUS, PACIICTUICHHS
[IPU3HAKOB, HE3aBUCUMOI0 Hacle0BaHuUs MpU3HaKkoB . Menzens,
CLEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB U HAPYLICHUS CLICIICHUS FeHOB T.
MopraHa; TOMOJIOTUUECKUX PsIIOB B HacieACTBEHHON n3menunBoctu H.1.
BasuiioBa, renetudeckoro pasnosecus [x. Xapau u B. BatinOepra;
3apoapleBoro cxoacrea K. bapa, buorenernueckoro 3akona 3. ['ekkens,
@. Mrosurepa); IpUHIMIBI (YUCTOTHI raMeT, KOMIJIEMEHTapHOCTH);
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YMEHHE OLICHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX
Hccie0BaHni B 001acTH OMOTEXHOJIOTHH U TeHETHUECKUX
TEXHOJIOTHH (KIIOHHPOBAHWE, HCKYCCTBEHHOE
OILIO/TOTBOPEHNE, HAIIPABIIEHHOE N3MEHEHHE TeHOMA U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB); - CPOPMHUPOBATH
YMEHHS CO3/1aBaTh

npaBuia (MuauMyma FO. JInbuxa, s5KoJI0ruyeckoil mupaMuIbl Yucel,
OroMacchl M YHEPrum); THHOTe3b! (KoauepBatHoi A.W. Onapuna,
nepsrgHOTO OynpoHa Jx. Xonaeitna, mukpocdep C. @okca, pudboznma T.

cOOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
OuoornuecKoi HHHOPMALIUU U3 HECKOIBKHX HCTOYHUKOB,
rpPaMOTHO MCIOJIB30BATh MOHATUIHBIN anmmapaTt OHOJIOTHY; -
YMETh BBIABUI'aTh TUIIOTE3BI, IPOBEPSATH HX
HKCTIEPUMEHTAIBHBIMH CPEICTBaMH, GOpMYIHpys HETb
VCCIICIOBAHUS, aHAIN3UPOBATh OyYCHHBIE PE3YJIBTAThl U
nenaTh BBIBOJIBI; - IPUHAMATD yYacTHE B
HAayYHOHCCIIEA0BATENIBCKOM paboTe o OMOJIOTHH, SKOJIOTHH U
MeAWIIHE, TPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX

0OILECTB U MyOJIMYHO MPEJICTABIATH NOIYYCHHBIE PE3YIbTaThI

Ha YYEHHUYECKUX KOH(PEPEHIHIX Pa3HOTO YPOBHS;

Uek); - chopMUpOBaTh yMEHUsI PACKPBIBATH COAEPKAHUE
OCHOBOIIOJIATalOUINX OMOJIOTHYECKUX TEOPUH U TUIIOTE3: KIIETOYHOM,
XPOMOCOMHOM, MyTallHOHHOW, YBOJIFOLIMOHHOM, POUCXOKICHUS KU3HU U
JCIIOBCKA; BIIAJCHNC CHCTEMON 3HAHMI

00 OCHOBHBIX METO/IaX HAYYHOTO TIO3HAHHMS, UCIIOJIb3YEMBIX B
OHOJIOTHUYECKUX HCCIIECAOBAHUAX KHUBBIX OOBEKTOB U 3KOCHCTEM
(oncaHue, ©3MEPEHUE, MPOBEICHUE HAOMIOACHUH); cClToco0aMu
BBISIBJICHHS. M OLICHKU aHTPOIIOT€HHBIX U3MEHEHHUH B IPUPO/IE; -
chopMupoBaTh yMEHHS PACKPHIBATH OCHOBOIIOIATAIOLINE ONOJIOIrMYECKHE
3axoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. BaBuioga, 3.
["ekkens, ©. Mromnepa, K. bapa), rpaHuLibl MX IPUMEHUMOCTH K KHBBIM
CHCTEeMaM; YMETb BBIJICIISATh CyLIECTBEHHbIE IPU3HAKU: CTPOCHHUS BUPYCOB,
KJIETOK IPOKAPHUOT U 3yKapUOT; OAHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX
OpTaHU3MOB, BUJIOB, OMOTE€OIIEHO30B, SKOCHCTEM U OHOC(EPBI; CTPOCHUS
OpPIraHOB U CUCTEM OPTaHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA; MPOLIECCOB
KH3HEICATEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTeHUH, KUBOTHBIX U
qeI0BEeKa; OMOIOTMIECKIX MTPOIIECCOB: 0OMEHA BEIIeCTB (MeTabom3M),
WHQOPMAIMH U IIPEBPAILCHUS SJHEPTHH, OpOKEeHHsI, aBTOTPO(PHOTO U
reTepoTpo(HOr0 TUIIOB MUTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO34,
Meii03a, raMeTorenesa, SMOproreHesa, HoCTIMOPHOHATIBHOTO Pa3BUTHS,
Pa3sMHOXKEHHSI, HHIUBHLyaJIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOreHe3a),
B3aMMO/ICHCTBHSI [CHOB, T€TEPO3Kca; NeHCTBUI HCKYCCTBEHHOTO 0TOODA,
CTaOMIM3UPYIOLIETO, IBUKYILETO U Pa3phIBAIOIIETO ECTECTBEHHOTO
0TOOpAa; AJUIONAaTPUIECKOr0 U CUMIATPUIECKOTO BU000Pa30BaHNS;
BIIMSHUS IBIDKYILUX CHUJI 3BOJIIOLMY Ha T€HO(OH MOy ALY,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpefie OOUTaHUs, YepeIoBaHusI
HaIpaBICHUH HBOJIIOLUH; KPyTOBOPOTa BEIIECTB U MMOTOKA SHEPTHH B




HPKOCHUCTEMAX; - IPUOOPECTH OIBIT IPUMEHEHHS OCHOBHBIX METOAOB
HAYYHOT'O [TO3HAHUSI, UCIIOJIb3YEMbIX B OMOJIOTMH: HAOIIOACHUS U
OTIMICAHUS )KUBBIX CHCTEM, IPOILIECCOB U SBJICHUIA;

OpTaHHU3aluHU U IPOBEJCHUSI OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIBIKCHHS
UITOTE3, BHIABIISTH 3aBUCUMOCTH MEXy HCCIIEyEMbIMU BETMUYUHAMH,
OOBACHATH MOJTYYECHHBIE PE3YyIbTaThl U (YOPMYIMPOBATH BHIBOBI C
MCIIOJIb30BaHNEM HAayUYHBIX TIOHSATHH, TCOPUI U 3aKOHOB; - CHOPMUPOBATH
YMEHUS BBIACIATh CYIIECTBEHHBIE IPU3HAKA BUPYCOB, KJIETOK IIPOKAPHOT U

HYKapHOT; OJTHOKJICTOYHBIX U MHOTOKIICTOYHBIX OPraHU3MOB, BHJIOB,
OHMOTEOIEHO30B U 3KOCHCTEM; OCOOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB U
[peBpAICHHUS SHEPIHHU B KJIETKE, (POTOCHHTE3a, ITACTUIECKOTO U
HHEPreTHYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OIJIOAOTBOPCHUSA, Pa3BUTUA U PA3MHOXKCHUA, MHAWUBUAYAJIbHOI'O PAa3BUTUSA
opranusMa (OHTOTeHe3a), 00pHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
oTOopa, BUI000pa30BaHus, NPUCIIOCOOICHHOCTH OPraHU3MOB K Cpejie
0OHTaHUS, BIUSHUS KOMIIOHEHTOB YKOCHCTEM, aHTPOIIOTCHHBIX U3MEHECHUI
B DKOCHCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIESCTB U NPEBpAIICHUE
bHEepruu B onocdepe; - chopMUPOBATh YMEHUSI TPUMEHSTh TIOTYYCHHBIC
SHAHUS 1JIA OGBHCHCHI/IH OMOJIOTHYECKUX IIpoIeCCOB U ﬂBHeHHﬁ, JJIs
[IPUHATUS NPAKTUYECKUX PELICHUH B TOBCEIHEBHOM JKU3HHU C LEIBIO
oOecrieueHus 6e30MacCHOCTH CBOETO 37I0POBBS M 37I0POBBS OKPY KAIOLIHX
Tio/1ei, COOIOICHNS 3I0pOBOT0O 00pa3a KU3HH, HOPM TPaMOTHOTO
[OBE/ICHUS B OKPYKAIOIIEH PUPOJHOM Cpelie; MOHMMaHNE
HEOOXOTMMOCTH UCTIONIB30BAHMUS TOCTHKEHHI COBPEMEHHOW OMOJIOTHH
OMOTEXHOJIOTHIA JJISl PAIIMOHAIIBHOTO TIPUPOJIONIONIL30BAHNUS; YMEHUE
HCIIOJIE30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIUKY IS JIOKA3aTelIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYCCKUX I'PYIIIL; B3AUMOCBA3U OPraHU3MOB U CPEIbI
o0HTaHUS; eNHCTBA YEJIOBEYESCKUX Pac; HEOOXOIUMOCTH 3/J0POBOTO
o0pasa KU3HHU, COXPAHCHHUS Pa3HOOOPa3usl BUJIOB M SKOCHCTEM, KaK
YCJIOBHSI COCYILIECTBOBAHHMS IIPHPO/IBI M YEIIOBEYECTBA; - CHOPMHUPOBATH
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YMCHUA p€lIaTh OHMOJIOTHYECKHE 3aJa4u, COCTAaBIATh 'CHOTHUITMYCCKHUEC
CXEMBI CKPEIIMBaHUs AJIsl Pa3HbIX THIIOB HAaCJIeIOBAHUS IPU3HAKOB Y
OpPTaHU3MOB, COCTaBISITh CXEMBI IIEPEHOCa BELIECTB M YHEPTUH B
bKocucTeMax (LeNH MUTAaHUs, TUIIEBbIC CETH), BEIIBIISATh
[IPUYMHHOCIICACTBEHHBIE CBSI3M MEXIy UCCIIeyeMbIMU OHOIOTNYECKUMH
06'beKTaMI/I, mpoueccaMu 1 ABJICHUAMM, OCJIaThb BbIBOABI U ITPOTHO3bI HA
OCHOBaHHUHM MOJIY4YEHHBIX PE3YJIBTATOB; - CPOPMUPOBATH YMEHHS
KPUTUYECKH OLICHUBATH HHPOPMAITUIO OHOIOTHIECKOTO COACPIKAHUS,
BKJIIOYAIOIYIO IICEBAOHAYYHBIC 3HAHWA U3 PA3JINYHBIX HCTOYHHUKOB
(cpencTBa MaccoBOi HH(GOPMALIMK, HAYYHO-NIOMYJISIPHBIE MaTepHalbl);
WHTEPIPETUPOBATH ITUUECKUE ACTIEKTHl COBPEMEHHBIX UCCIIECIOBAHUH B
Ononoruy, MeJuLuuHe, OMOTEXHOJIOTHH; PACCMaTPUBATh INI00AIbHBIE
PKOJIOTMYECKHE POOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOLICHHUIO
K HIM COOCTBCHHYIO

[MO3UIINI0, YMCHHE OLICHUBATH STUYECKUE aCIIEKThl COBPEMEHHBIX
HCCIIEOBAHUN B 00J1aCTH OMOTEXHOJIOTUY U T€HETHYECKUX TEXHOJIOTUM
(KJIOHHPOBAHKE, UCKYCCTBEHHOE OIJIO0OTBOPEHUE, HATPABICHHOE
M3MEHEHHE TeHOMa U CO31aHNe TPAHCTEHHBIX OPraHU3MOB); -
cOpMHUPOBATh YMEHHS CO3/IaBaTh COOCTBEHHBIC MUCEMEHHBIC U YCTHBIC
COOOIIICHMSI Ha OCHOBE OMOJIOTHYEeCKON HH(OPMAITHH U3 HECKOJIBKIX
MCTOYHUKOB, T'PAaMOTHO HUCIIOJIB30BAaTh MOHSTUHHBIN arrapar 6I/IOHOFI/II/I; -
YMCETb BbIABUT'ATh TUIIOTE3bI, IIPOBEPATH UX DKCIICPUMCHTAJIbHBIMU
cpeactBamu, GOPMYITUPYS [EeTb HCCICIOBAHUS, aHATU3UPOBATh
MMOJTYYCHHBIC PE3YJIbTATHI U JCJIaTh BLIBOABI; - IPUHUMATL Y4aCTUC B
HAYYHO-HCCIIEIOBATENBECKOM Pab0Te MO OMOJIOTHH, SKOJIOTHH U METUIIMHE,
[TPOBOAMMOM Ha 0a3€ IMIKOJBHBIX HAYYHBIX OOIIECTB M ITyOIMIHO
MPEICTABNIATE MOJyYSHHbIC PE3yNIbTaThl HA YUCHHUECKHX KOHPEPEHIINAX

Pa3HOTO YPOBHS;
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OK 02 OcyuiecTBisaTh B 00nacT IEHHOCTH HAYyYHOT'O MO3HAHUS: - - c¢(opMHPOBATH YMEHUS KPUTHYECKH OLIEHUBATH HH()OPMALIUIO

MOWCK, aHATTN3 U c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILETO OHOIOTHYECKOT0 COAEPKaHMUS, BKJIFOYAOLIYIO IICEBJOHAYYHbIE 3HAHUSA U3
WHTEPIPETALUI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH U OOIIECTBEHHOH  |[pa3snMYHBIX HCTOYHHKOB (CpeICTBA MACCOBOM MH(OPMALHH,
MHQOPMAIH, [IPAKTUKH, OCHOBAHHOI'O Ha HAJIOTE KYJIBTYD, HAyYHOIIOMYJISIPHBIE MaTepHaJIbl); UHTEPIPETUPOBATH STHYECKHUE ACTIEKTHI
HEO0OXO0IUMOM IS CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B COBPEMCHHBIX HCCIICAOBAHNUN B OMOIOTHH, MEIAUITMHE, OMOTEXHOJIOTHH; -
BBIIIOJIHEHUS 33144 [IOJINKYJIETYPHOM MHDE, MHTEPIPETUPOBATH STUYECKUE ACIIEKTHI COBPEMEHHBIXUCCIENOBAHUN B
npodeccHoHATEHON - COBCPILICHCTBOBAHHC SI3bIKOBOM M YUTATEIBCKON KYIBTYPhI  [GHOJIOTMH, MEUIMHE, OGMOTEXHOIOTHH; PACCMATPHBATH TII00AILHbIE
ESATENTEHOCTH KaK cpe/cTBa PKOJIOTMYECKHE POOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOLICHHUIO

B3aMMOCHCTBUS MEXKIY JTFOAbMHU U TIO3HAHUSMHUPA; - K HIM COOCTBEHHYIO TIO3ULMIO, YMEHHUE OLICHUBATh STHUECKHE

0CO3HaHHUE LIEHHOCTH Hay4YHOU ACTIEKTHICOBPEMEHHBIX UCCIIEIOBAHUH B 00J1IaCTH OMOTEXHOJIOTHH U

NESITEILHOCTH, TOTOBHOCTD OCYIIECTBILAT IIPOCKTHYIO U CHETUYECKUX TEXHOJOIHH (KIIOHUPOBAHUE, HCKYCCTBEHHOE

MCCJIEOBATENBCKYIO NEATEIBHOCTh UHUBUAYAIBHO U B OIJIOJOTBOPECHUE, HAIIPABJICHHOC U3MCHCHNE I'CHOMA U CO3/JaHUC

TpyIIIIe; OBHa}ICHI/IC YHUBEPCAIbHBIMU y‘-ICGHBIMI/I TPAHCTCHHBIX OpFaHI/IBMOB); - C(bOpMI/IpOBaTB YMCHHA CO3/1aBaTh

103HaBaTeJIbHBIMU HCﬁCTBHﬁMH: B) pa60Ta C I/IH(I)OpMaHI/ICI\/'Il - |coOCTBEHHEIE TUCEMEHHBIE U YCTHBIC COO6H.[CHI/I$I Ha OCHOBC

BJIAICTh HABBIKAMU HOHy‘IeHI/IfH/IHq)OpMaHHI/I U3 UICTOUYHUKOB OHOJIOTHYECKOM I/IH(bOpMaHI/H/I 13 HCCKOJIbBKUX UCTOYHUKOB, 'PaAaMOTHO
Pa3HbIX TUIIOB, CAMOCTOATEIIBHO OCYIIECTBIATD IOUCK, MCII0JIb30BATHIIOHSTHIHHBIA armapaT GHOIOruu

AHaJIN3, CUCTEMAaTU3AIUI0 U UHTCPIIPETALIUIO I/IH(bOpMaI_II/II/I
Pa3JIMYHbIX BUOOB U (bOpM IpEACTAaBJICHHA; - CO3/1aBaTh
TEKCTHI B Pa3IUYHBIX (hopMaTax ¢ y4eToM Ha3HaYeHUS
MH(POPMAIUH U [IeJIeBOH ayTUTOPUH, BEIOHPAs ONTUMAIBHYIO
(I)OpMy NpEACTaBJICHUA U BU3yalIU3alliU; - OLICHUBATh
TOCTOBEPHOCTH, JIETUTUMHOCTHh HHPOPMAIHH, €€

COOTBETCTBHUEIPABOBBIM U MOPATBHO-3TUIECKUM HOpMAaM; -
HCIIONIBb30BaTh CPeACTBA HH(OPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHLIX 3a1a4 C
coOroIeHuEM TpeOOBaHMH SIPTOHOMHKH, TEXHUKH
0e30IacHOCTH, THTHEHBI, PECYPCOCOEPEIKCHHUS, TIPABOBBIX U
DTHYECKUX HOPM, HOPM HH(POPMAITHOHHOI 6e30MacHOCTH; -
BIaICTh

HaBbIKaMH pacCliO3HaBaHWA U 3allIUTHI I/IHq)OpMa]_[I/II/I,
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MHGOPMAIIIOHHOHN 0€3011aCHOCTH TUYHOCTH

OK 04. PaboTath B
KOJUICKTHBE M KOMaHJIe,

b HEeKTHBHO
B3aHMMOIEHCTBOBATE C
KOJLJIETraMu, PYKOBOZCTBOM,
KIINEHTAMU

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIPEAETICHHIO; - OBJIJICHNE HABBIKAMHU
yaeOHONCCIIEIOBATEIbCKOMN, IIPOSKTHOM U COMATBHON
nesitenbHOCTH; OBIajeHrne YHUBEPCaIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSIMU: 0) COBMECTHAs

eI TeTFHOCTR: - MOHUMATh M MCIIOJIB30BaTh IIPEUMYIIIECTBA
KOMaHJHOUM 1 MHIUBHIYalTbHONW PaOOThI; - IPUHUMATH LEN
COBMECTHOM JIesITeTbHOCTH, OPTaHU30BHIBATH U
KOOPAVMHHUPOBATH AEHCTBUSA IO €€ TOCTUKEHHIO: COCTABIISATh
[J1aH JeMCTBUMN, pacpeaeaTh POJI C yI€TOM MHEHUM
YYaCTHUKOB 00CYXKIaTh PE3yIbTaThl COBMECTHOI padoOTHI; -
KOOPIMHHUPOBATH U BBIIOJIHATH paboTy B yCIOBUSIX
[pEaTbHOT0, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO
B3aMMOCHCTBUS; - OCYIIECTBISATH MTO3UTHBHOE
CTpaTern4eckoe MOBEACHHUE B PA3INYHBIX CUTYaIUAX,
[IPOSIBJISITH TBOPYECTBO M BOOOpakeHHE, ObITh MHUIIUATUBHBIM
OBnaieHNe YHUBEPCAIBHBIMY PETYIATUBHBIMU AEUCTBUSAMHU:
') NpUHSTHE ce0s U IPYTUX JIOJEH: - IPUHUMATh MOTHBBI U
ApryMEHTHI APYTHX JIIOAEH P aHAIU3E Pe3yIbTaToB
NesITeNbHOCTH; - IPU3HABAThH CBOE MIPABO U MPAaBO APYTHX
JTIF0/ICH Ha OLIMOKH; - pa3BHBATh CIIOCOOHOCTh TOHUMATh MHP
C TIO3WIIMH IPYTOT0 YeJI0BEeKa

chopMHpOBaTh YMEHHSI CO3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U
YCTHBIE COOOIIIEHHS HAa OCHOBE OMOJIOTHUECKON HH(OpMALIUU U3
HCCKOJIbKUX UCTOYHHUKOB, I'PaMOTHO UCIIOJIB30BaTh MOHSATHHHBINA armnapar
OMOJIOTHH; - yMETh BBIABUTATH TUIOTE3bI, IIPOBEPSTH UX
HKCTIEPUMEHTAIBHBIMH CPEICTBAMH, (HOPMYITUPYS IIEJTb HCCIIET0BAHMS,
AHAJIM3UPOBATH MMOJYUCHHBIC PE3YJIbTAThI U A€J1aTh BHIBOJbI;

NPUHUMATh YYaCTHE B HAyYHO-HCCIIEA0BATEIbCKOM paboTe 1mo
OHMOJIOTHH, KOJIOTUH U MEJHUIIMHE, IPOBOANMON Ha 0a3e MIKOJIbHBIX
HaYYHBIX 0OIIECTB U MyOINYHO MPEACTABIATE MOJyYCHHBIE PE3yJIbTaThl Ha
YUCHMYECKHX KOHPEPEHIIUIX PAa3HOTO YPOBHS

- BIIQJICTh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOAaX HAyIHOTO
[MO3HAHUSI, UCTIONB3yEMBIX B OMOJIOTHYECKUX MCCIEOBAHUAX KUBBIX
00BEKTOB U IKOCHCTEM (OMTUCAaHUE, U3MEPEHHE, TPOBEICHIE HAOMIOICHHN);
CrIoco0aMu BBISIBICHUS U OLICHKH aHTPOIOT'€HHBIX U3MEHEHUH B IPUPOJE; -
YMETh BBISIBJISATH OTJIMUNTEIIBHbIC IPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE
rpu0OOB, pacTeHNH, KUBOTHBIX U YEJIOBEKA; IPHCIIOCOOIEHHOCTh BUIOB K
cpene obutaHus, aMOTHUECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM,
B3aMMOCBSI3€l OPraHN3MOB B COOOIIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHHUH B
HPKOCHCTEMaX CBOEH MECTHOCTH; - YMETb BBIJIEISTh CYIICCTBEHHbIC
[pU3HAKK OMOJOTMYECKUX MPOLIECCOB: OOMEHA BELeCTB (METaboHM3M),
WHQOPMAINH U IIPEBPALLCHHUS SJHEPTHH, OpOXKEeHHsI, aBTOTPO(HOTO U
reTepoTpo(HOr0 TUIIOB MUTAHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO34,

OK 07 ConeiicTBOBaThH
COXPaHEHUIO OKPYKAIOIICH
CpeIbl,
pecypcocOepeKeHuto,

B 001acTy 9K0JI0rM4eCcKOr0 BOCIIUTAHUS: -
c(hOpPMHUPOBAHHOCTh 3KOJIOTUYECKOH KyJIbTYpPbl, HOHUMaHUE
BIIUSIHUSL COLIUAIBHOOKOHOMHMUYECKHX IIPOLIECCOB HA COCTOSIHUE
[IPUPOTHON U COITHAIEHOM CpeJIbl, 0CO3HAHHE ITI00aTbHOTO

Melo03a, TaMeToreHe3a, SMOpHUoreHe3a, MoCTIMOPUOHATILHOTO Pa3BUTHSA,
Pa3MHOXEHUS, HHAUBUIYAITHHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a),
B3aMMO/ICHICTBUS TEHOB, TE€TEPO3HCa; AEUCTBUI HCKYCCTBEHHOTO 0TOODA,
CTaOMIIM3UPYIOIETO, IBHXKYIIETO W Pa3PhIBAIOIIECTO €CTECTBEHHOIO

A (heKkTUBHO EeHCTBOBATH B
UpEe3BBIYAMHBIX CHTYAIMX

XapakTepa SKOJIOTHYECKHUX MPOOJIeM; - IUTAHUPOBAHUE U
OCYIIIECTBJIEHUE AEHUCTBUI B OKPY’KatolIel cpejie Ha OCHOBE
3HAHUS IeNIel YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA,;
AKTUBHOE HENPUATHUE JECUCTBUMN, IPUHOCSIIUX BpeL
OKpY>Karollel cpeie; - YMEHUE IPOTrHO3UPOBAThH

0TOOpa; AJUIONATPUUYECKOT0 U CUMIIATPUYECKOTO BUI000Pa30BaAHUS;
BITMSTHYST IBHOKYIIIMX CHJI 3BOJIOIMH HA TeHO(OH/I MOIYIISINN;
MPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpefie 0OUTaHus, Yepe1oBaHuUs
HaIpaBJICHUH HBOJIIOLUH; KPYyTOBOPOTa BEIIECTB U MOTOKA SHEPTHH B
HYKOCHCTEMaX

13




HEOJIarONPUSATHBIC YKOJIOTUIECKUE TIOCIIEICTBUS
NpeIPUHUMAEMBIX JEHCTBUH, MPeI0TBpaIllaTh UX; -
pPacUIMPEHUE ONbITA ACSITEIBHOCTH 3KOJOTHYECKON
HAaIIPaBJICHHOCTH; - OBJIAJICHIE HaBBIKAMH
yaeOHOMCCIIeIOBATEIILCKOM, TTPOSKTHON M COIUATHLHOM
nesTebHOCTH
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2 CTPYKTYPA M COJAEPXAHUE OBIIEOBPA30OBATEJIBHON

YYEBHOW JUCHUATIIMHBI

2.1 OObeM IMCHUILIMHBI M BUAbI Y4eOHOM padoThI

Bun yaeOHO# paboThI O0bem B
qacax

O0bem 00pa3oBaTeIbHON NMPOrPaAaMMbl TUCHHUILTHHBI 78

B TOM YHUCJIE:

1. ocHOBHOE coep:KaHue 76

B TOM YHCIJIE:

Teopernueckoe oOyueHue 26

[IpakTnueckue 3aHATUA 50

IIpomexyTounasi arrectauus (1ud¢epeHIIUPOBAHHBIN 324€T) 2
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2.2 O0beM TMCHHUILINHBI M BHILI

yueOHOoi1 padoThI

HaumenoBanue |Coaep:xxanmne yueOHOro Mmarepuaja (0CHOBHOe U NPodecCHOHAIbHO-OPUEHTHPOBAHHOE), JJa0opaTopHbie| O0bem | Popmupyemble
pa3aesioB H TeM U NIPAKTHYECKHE 3AaHATHSA, NPUKJIATHOH MOXYJIb (IIPH HAJTUYUH) 4YacoB | KOMIIETEHUHH
1 2 3 4

Pasnes 1. Knerka - cTpyKTypHO-()YHKIIHOHAJIBHAS €IMHHUIA }KMBOI'0 18
Tema 1.1. OcHOBHOe coep:kaHue 2 OK 2
buoJsiorus kak Teoperuueckoe od0yueHue: 2
Hayka. O0mas CoBpeMeHHbIE OTpaciu OMONIOrHuecKux 3HaHui. CBsA3b OMOJIOTUH C IPYTUMHU HaAyKaMu: OMOXUMMUS,
XapaKTepucTuKa |buodusrka, OMoHUKa, reHoreorpadus u ap. Pons u mecto Ouonoruu B GopMUpOBaHUH COBPEMEHHOM
"KH3HH HAYYHOU KapTUHBI MUpa. Y POBHU OpraHMU3aIiy KUBOi Matepuu. O0I1as xapaKTepuCTHKa KU3HH, CBOMCTBA

PKUBBIX CUCTEM. XMMUYECKUI COCTaB KIIETOK
Tema 1.2. OcHOBHOE coepkaHue 6 OK-1
CTpyKTypHO- Teopernyeckoe o0yueHune: 2 OK-2
byuxunonanbHas Knerounas teopus (T. [lIBann, M. [llneiinen, P. Bupxo). OCHOBHBIE MOJOKEHUS COBPEMEHHOM KIETOYHOM OK-4
OpraHu3anus TeOpHuH. THUIIBI KJIETOUYHON OpraHU3aliy: MPOKAPUOTHUECKUHN U dyKaprHOTUYeCKUid. OIHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MpoKapuoTHIeCKOi KieTku. CTpoeHHe SyKapuOTHUECKON KIETKH.

Hexnerounsie (GopMbl )KU3HU (BUPYCHI, 6akTeprodarn)

JlabopaTopHble 3aHATHS: 2

[IprioOpeTeHue omnpiTa MPUMEHEHNS TEXHUKH MUKPOCKOMPOBAHUS MPYU BHIMOJIHEHUH Ja00paTOPHBIX padoT:

JlaGopaTopHas

1. JIabopaTtopHas padora «CTpoeHue KIEeTKH (pacTeHusl, )KUBOTHBIE, TPUOBI) M KIIETOUHBIE BKIFOUEHUS

(kpaxmal, KapOTUHOM/IbI, XJIOPOIUIACTHI, XPOMOIIJIACTHI )»

[TonroToBKa MUKpOIIpENapaToB, HAOIIOACHUE C TOMOILBI0O MUKPOCKOTIA, BBISIBIICHUE PA3TUUNN MEKITY

N3y4aeMbIMH 00beKTaMH, (POPMYITHPOBAHKE BBIBOIOB

[MpakTH4YecKue 3aHATHSA: 2




BI/IPYCHLIC n 6aKTepI/IaJIBHLIe 3a00JIeBaHUs. O6IJ_II/IC MPUHIHUIIBI UCIIOJIb30BaHUS JICKAPCTBCHHBIX BCIICCTB.
OCOOEHHOCTH TPUMCHCHU AHTHOMOTHKOB. Hpe,[[CTaBJ'IeHI/Ie YCTHBIX COO6H.ICHPIﬁ C Hp€3€HTaHHGﬁ,
MMOATrOTOBJICHHBIX I10 IICPEYHIO HCTOUHHUKOB, pPCKOMCHAOBAHHLIX ITPCTIOAABATCIIEM

Tema 1.3. OcHOBHOE coiepxaHue 6 OK-1
CTpyKTypHO- TeopeTnueckoe odyueHue: 4 OK-2
¢pynkumonanbn | XpomocomHas teopust T. Moprana. CTpoeHre XpoMOcOoM. XpOMOCOMHBIN HA0OpP KJIETOK, TOMOJIOTUYHbBIE 1
ble (PAKTOPbI HErOMOJIOTUYHbBIE XPOMOCOMBI, TaIJIOWAHBIN U AUIUIONAHBIH Habop. Hyknennossie kucnotsl: JJHK, PHK
HACJIe[ICTBEHHOE |[HAXOXKJEHHUE B KJIETKE, UX CTPOCHUE U PYHKIMU. MaTpudIHbIE TIPOIECCH B KJIETKE: PeIlINKAIs, ONOCHHTE3
TH Oenka, pernapanusi. [ eHeTHUeCKUI KO ¥ €r0 CBOWMCTBA

I[IpakTHYeckue 3aHATHSA: 2

Pemenne 3a1au Ha onpeenenye nocaea0BaTeIbHOCTH HyKJI€OTHI0B, aMUHOKHCIIOT B HOPME U B CIy4ae

W3MEHEHHMS ocie0BaTeIbHOCTH HykieoTua0B JJHK
Tema 1.4. OcHoBHOe coep:kaHue 4 OK-2
O0Omen BewecTs U |TeopeTnueckoe o0ydueHue: 4
MpeBpanieHne [TousgaTre MeTabOIU3M. ACCUMIIALUA U JUCCUMUISLIUA - IBE CTOPOHBI MeTrabonm3Mma. Tumnsl ooOMeHa
JHEPruM B KJIETKeE [BEIICCTB: aBTOTPO(DHBIN U TeTepoTpodHBIN, adpoOHBIM 1 aHadpoOHbIi. [Imactuueckuii oOMeH. POoTOCHHTE3.

XEeMOCUHTE3
Tema 1.5. OcHOBHOe co/iep:KaHue 2 OK-2
KuzHeHHbIA UMK Teopernyeckoe o0ydeHue: 2 OK -4
KIeTKH. MUTO3. K jetounprii mukt, ero HepHOIbl. MHUTO3, €r0 CTaMU M IPOMCXOISIINE POIECChI. BHONOTHYECKOe 3HAYEHUE
Meiio3 MuTo3a. Mero3s u ero craguu. [loBegenune xpomocom B Meiiosze. Kpoccunrosep. buonornueckuii cMbICi

Meio3a
KontpoJbHasn MouteKyJIIpHBII YPOBEHb OpraHU3alMH )KUBOTO )
padora
Pa3nes 2. Ctpoenne u pyHKIMH OPraHu3mMa 20
Tema 2.1. OcHOBHOe co/iep:KaHue 2 OK-2
Crpoenne Teopernyeckoe ody4yeHue: 2 OK -4




opraHuszMa

MHOIrOKJIE€TOYHEIE OpTraHHU3MBI. BzaunMocss3b OpraHoB U CUCTCMbI OPraHOB B MHOT'OKJICTOYHOM OpPraHu3Me.
I'omeocras opraHusma 1 €ro nNoAACpPKaHUC B MPOUCCCC KU3HCACATCIIbHOCTU

Tema 2.2. ®opmbl (OCHOBHOE COepP:KaAHUE OK-2
Pa3MHOKeHUA Teopernyeckoe o0yueHue:
OpraHusMoB ®opMbl pa3MHOKEHUS OpraHu3MOB. becronoe 1 moioBoe pazMHOXKeHHE. Bupl 6ecronoro pa3MHOKEHUS.

[lonoBoe pazMHOkeHUE. ['amMmeTorenes y ;kuBoTHbIX. CiepmaTtoreHes u oorenes. CTpOeHHe MOJOBbIX KIETOK.

OmmogoTBOpeHUE
Tema 2.3. OcHOBHOe coiep:KaHue OK-2
OnTorenes Teopernueckoe odyueHue: OK-4
pacTeHwui, WuauBryanbHOE pa3BUTHE OPTaHU3MOB. DMOpHoreHes u ero craauu. IloctamOpruonansublil nepuoa. Ctaauu
"KMBOTHBIX H MOCTAIMOPHUOHAILHOTO Pa3BUTHS Y )KMBOTHBIX M uesnoBeka. [Ipsmoe u HenpsiMoe pa3BUTHE.
yeJI0BeKa buonornueckoe crapenue u cMepTb. OHTOT€HE3 PACTEHUI
Tema 2.4. OcHoBHOe coep:xaHue OK-2
3akoHomepHoOCT U |TeopeTnueckoe o0ydueHue: OK -4
HaCJ1€10BaHUs OCHOBHBbIE MOHATHUS TEHETUKU. 3aKOHOMEPHOCTH 00pazoBaHus raMmeT. 3akoHsl . Menzens (MoHoruopuaHoe

Y TIOJIMTHOPHUTHOE CKpeluBanue). BzaumopeiicTBue reHoB

I[IpakTnyeckune 3aHATHSA:

Perienue 3a1ay Ha onpesenieHre BEpOITHOCTH BOSHUKHOBEHHUS HACTIEACTBEHHBIX MPU3HAKOB IIPU MOHO-, JIU-,

MOJUTHOPHUIHOM ¥ aHATH3UPYIONIEM CKPEIUBAHUY, COCTABICHUE TCHOTHUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHOBHOe coiep:KaHue OK-1
CuenJieHHoe Teopernueckoe o0y4eHune: OK -2
HaCJIEAOBAHHUE 3akonbl T. Moprana. CuernjieHHOe Hacjie/IoBaHUe T€HOB, HapylIeHue cueruienus. HacnenoBanue npu3HaKos,
NPU3HAKOB CIIEIUICHHBIX C IOJIOM

HpaKanecmle 3aHATHUA:

Pemenne 3a1a4 Ha ONpeCACIICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
CHCTIJICHHOM HACJIEAOBAaHHWH, COCTABJIICHUEC I'CHOTUIIMYCCKUX CXEM CKPEIIMBAHUA




Tema 2.6. OcHoBHOe coaep:kaHue 4 OK-1
3akoHomepHOCT M [TeopeTHyeckoe 00ydeHme: 2 OK-2
HU3MECHIHUBOCTH N3mMeHYnBOCTh MpU3HAKOB. BUIbI N3MEHUNBOCTH: HACIEACTBEHHAS U HEHACIIECTBEHHAs. 3aKOH OK-4
TOMOJIOTUYECKUX PAZOB B HaciencTBeHHo n3menunBoct (H.M. BaBuios). MyTaironHas Teopust
W3MEHYMBOCTH. Bupl MyTanuii 1 Npu4YuHbI UX BOZHUKHOBEHUA. Kapuorun yenoseka. HacnencrseHHble
3a00sIeBaHUs YeI0BeKa. | eHHbIe U XpOMOCOMHBIE 00J1e3HU uesioBeKa. boie3Hu ¢ HaciaeCTBEHHOM
IIPEIPACTIONOKEHHOCTBIO. 3HAYCHUE MEIUIIUHCKON I€HETUKH B IIPEJOTBPAILECHNN U JICHCHUH T€HETHUECKUX
3a00JIeBaHUI YeoBeKa
IMpakTHYeCcKHe 3aHATHSI: 2
Pemenue 3amau Ha ompeneieHHe THUNA MyTallUd IpU NepeJadye HaclIeJCTBEHHBIX NMPU3HAKOB, COCTaBJIECHUE
FeHOTUIIMYECKUX CXEM CKpEIIMBaHUS
KonTpoabsnas
paGora Ctpoenue 1 pyHKIIMH OpraHu3Ma 2
Pasnen 3. Teopusi 3Bo/IONMH 6
Tema 3.1. OcHoBHOe coaep:xaHue 2 OK -2
Wcropus Teopernueckoe odyueHue: 2 OK-4
3BOJIOINOHHOr0 |[IepBbie sBomonmonHble KoHuenmu (K.b. Jlamapk, X.JI. broddon). Dsomonnonnas teopus Y. JlapsuHa.
yueHMusl. CuHTeTHYeCKas TeOpHs HBOJIIOLNU U €€ OCHOBHbIE TIOJIOKEHUS.
Muxpodsoronn 1 Mukpossomonns. [Tomymnsuys kak 31eMeHTapHas €JMHNLA SBOJIIOLMH. [ eHeTHYeCKHe OCHOBBI 3BOJIIOLUN.
OnemMeHTapHbIe (PaKTOPbI ABOJIOLKU. EcTecTBEHHBINH 0TOOD - HANpaBIISIOUINM (aKTOp 3BOIIOLUH.
BunooOpa3oBanue Kak pe3yabTaT MUKPOIBOIIOLMU
Tema 3.2. OcHoBHOe coaep:kaHue 2 OK-2
Maxkpo3sBoJiouu si. Teoperuueckoe o0yueHue: 2 OK-4

Bo3nukHoBeHHE U
pa3BUTHE KU3HU
Ha 3emie

MaxkpoaBomorusi. DopMbl 1 OCHOBHBIE HarpaBieHus MakpoaBostonuu (A.H. Cesepuos). Ilytu noctmxenus
ouonormueckoro nporpecca. Coxpanenue 6nopasHoodpasus Ha 3emIie.
['mnoTe3bl ¥ TEOpUM BO3HUKHOBEHUS KU3HU Ha 3emiie. [losBiIeHNEe epBhIX KIETOK U UX IBOJFOLIMSL.
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HpOKapI/IOTLI " OYKapUOTHL. HpOI/ICXO)KI[eHI/IC MHOT'OKJICTOUYHBIX OPraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX
LHApCTB 3YKApUOT

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK-2
IIpoucxoxkaenue Teopernueckoe ofoyueHue: 2 OK-4
‘1€JI0BEKA - AHTpONOJIOTHS - HayKa 0 yenoBeke. CUCTEMAaTHUYECKOE MOJI0KEHHE ueoBeka. CXOACTBO U OTJIMUYHKSA YEIOBEKa
aHTponorenes C )KMBOTHBIMHU. OCHOBHBIE CTaIU1 aHTPOIIOr€HE3a. DBOJIIOLINS COBPEMEHHOTO UeoBeka. UenoBeueckue pacsl
U UX €IUHCTBO. BpeMs U IyTu paccesleHHs 4eI0BeKa 10 IUIAHETE.
[Tprcnoco0IeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pa3nen 4. dxonorus 18
Tema 4.1. OcHoOBHOe coep:kaHue 2 OK-1
Ikosoruyeckue |Teoperudyeckoe o0ydeHme: 2 OK-2
¢bakTopbI U cPeNbl |Cpe el 0OMTAHNS OPraHU3MOB: BOJHAS, HA3eMHO-BO3/yIIIHAs, TIOYBEHHAs, BHYTPUOPTaHU3MEHHAS. OK -7
KH3HU OU3UKOXUMUYECKUE OCOOCHHOCTH cpesl 0buTanusi opranu3moB. [IprucnocoOnenns opraHu3MoB K KU3HU B
pa3HbIx cpenax. [lonstue sxonorunueckoro dakropa. Knaccuduxarnus sxonorudeckux pakroposn. [Ipasuio
muHuMyMma 1O. JIn6uxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcHoOBHOe coep:kaHue 4 OK-1
[omyisius, Teopernueckoe ooyuyeHue: 2 OK-2
coo01ecTBa, JKOJIOrnYecKas XapakTepUCTUKA BUIa U MOIYISALNAN. OKojornyeckas HUIIA BUIA. DKOJOTHUECKIE OK -7
IKOCUCTEMBI XapaKTEePUCTHKHU TomyJisiiuu. CooOIIecTBa M 3KOCUCTEMBbI. bHOIIEHO3 1 ero cTpykTypa. CBs3H MEXTy
opranusmMamu B OuorieHoze. CTpyKTypHbIE KOMIOHEHTBI SKOCUCTEMBI: TPOAYIIEHThI, KOHCYMEHTHI,
peayueHTbl. KpyroBopoT BeIIecTB ¥ MOTOK PHEPTHH B dKocucTeMe. Tpodudeckue ypoBHH
IMpakTHYeCcKHe 3aHATHSI: 2
Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTeNN 3KOCUCTEMBI. buoMacca 1 mpoayKIusl.
JKOJIOTHYECKHE MUPaMU/IbI uncell, OuoMaccel U sHeprud. [IpaBuino nupaMuibl SHEPTHH.
PerieHne NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aaHMM 110 NIEPEHOCY BEIECTBA U SHEPTHH B
PKOCHCTEMAaX C COCTaBJIEHUE TPOPUUECKUX Leneil U nupamu 0MOMacchl U SHEPTUU
Tema 4.3. buocdepa — OcHOBHOe co/iep:KkaHue 2 OK-1
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rj00ajbHas Teoperuueckoe odyueHue: OK-2
DKoJoruyeckas cucremMa |bruocdepa - xxuBas obonouka 3emuin. PazButne npencrasienuii o 6uochepe B Tpyaax B.U. OK -7

Bepnackoro.

O6nactu Orocdepsl 1 ee KOMIOHEHTHL. JKuBoe BeiecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CylIecTBOBaHuUs orochepsl. OcoOeHHOCTH OUochephl Kak II00aTbHOM SKOCUCTEMEI.

JluHamuueckoe paBHOBecue B Onocdepe. KpyroBopotsl BemecTB 1 OMOre0XuMHUYECKUE IIUKIIBI.

['1oGasibHbIE SKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. Biiusinue OcHOBHOe co/iep:KaHue OK -1
AHTPOMNOTreHHBIX TeopeTnueckoe o0yueHue: OK -2
¢axTopoB Ha 6nocdepy  |AnrponoreHHsie Bo3aeiicTBus Ha 6uochepy. 3arpsA3HEHUs KaK BU aHTPOIIOTEHHOTO BO3IEHCTBHYSL. OK -4

AHTpOIOreHHbIe BO3IHCTBHS Ha aTMocdepy. Bo3nelicTBus Ha rugpocdepy. Bo3aeiicTBus Ha OK -7

muTocdepy. AHTPOIIOTCHHBIC BO3JACHCTBUS HA OMOTUYECKHE COO0IIecTBa. YTIIyOJIeHHO U3ydatoTCs

OTXO/Ibl, CBA3aHHBIE C ONPEIEICHHOM Mpodeccueil/crnennaibHOCTIO

[IpodeccnoHaIbHO-0PUEHTHPOBAHHOE COJePKAHME TPAKTHYECKOI0 3aHATHSA

[IpakTueckoe 3ansaTHEe «OTXObI IPOU3BOJCTBAY. DIEKTPOHHBIE OTXOAbI: IPOOIEMBI JUIs

OKPY’KaOIIEeH Cpebl U CIIOCOOBI yTHIIN3AIIT
Tema 4.5. Bausinue OcHoBHOE coepxaHue OK-2
COLMATBHOIK0JIOTHYeCKH (Teopernuyeckoe o0yueHue: OK -4
X (haKkTOpOB Ha 310POBbE  [3710pOBHE U €ro coCcTaBIAIoNMe. MAKTOPHI, MONTOKUTENBHO U OTPULATEIHLHO BIUSAIONINE HA OPTaHU3M OK-7

4CJI0BCKaA

yenoBeka. [[poOiaemMa TeXHOrEeHHBIX BO3/IEHCTBUI Ha 3/10pOBbE YesIOBEKa (JIEKTPOMArHUTHBIE 1101,
OBITOBast XUMUsL, N30BITOYHBIC IIYMBbI, paJualys U T.1.). AlanTanus opraHu3Ma yesioBeka K pakropam
okpy»katomiet cpezpl. [IpuHuuns! popmMupoBaHus 310poBbecOeperatoiero nosenenus. Guznyeckas
AKTUBHOCTb U 3/10pOBbE. BHOXMMUYECKHE aCIIEKThl PallMOHAJIBLHOTO MUTAHUS

JlaGopaTopHble 3aHATHUSA:

1. JlTabopaTopHas paboTa «YMCTBEHHAasi pab0OTOCITIOCOOHOCTHY
OBRJtajieHre METO/IaMU OTpeICIICHHs ITOKa3aTeIe YMCTBEHHOU pabOTOCIIOCOOHOCTH, OOBSICHEHHE
MOJYYCHHBIX PE3yJIbTaTOB M (POPMYITMpOBaHHE BHIBOOB (MIMCHMEHHO) C MCIIOJIb30BAaHHEM HayYHBIX

MTOHSATHUI, TEOPUN U 3aKOHOB




IIpakTHyeckas padora

OnacHble U BpeJHbIE TPOU3BOJACTBEHHbIE (PAaKTOPHI IPU pabOTe ¢ KOMIBIOTEPOM

KonTpoabnasi pabora

Teop CTUYCCKHE ACIICKThI DKOJIOTHH

[MpodeccuoHaILHO-OPHMEHTHPOBAHHOE COep:KaHueE (CoAep:KaHNe MPUKIATHOTO MO/YJIs1)

Pa3nen 5. BuoJsiorus B ;KU3HU

Tema 5.1.

OcHoBHOE conepxaHue

i

broTexXHO0JI0rMH B JKU3HHU
KaxJ10ro

TeopeaneCKoe coaecpikaHue:

broTexHOIOTHS KaK HayKa U MPou3BoACTBO. OCHOBHBIE HAMPABICHHSI COBPEMEHHON OMOTEXHOJIOTHH.
MeTtobl 0H0TEXHOJIOTHH. OOBEKThI OMOTEXHOJIOTHH. ITHKA OMOTEXHOJIOTHYECKUX M T€HETUYECKHIX
DKCIIEPUMEHTOB. [IpaBuiia morcka u aHaM3a OMOIKOIOTHUSCKON MHPOPMAITUH U3 Pa3TUIHBIX
MCTOYHUKOB (Hay4Hasi U yueOHO-Hay4yHas JIUTEpaTypa, CPEICTBA MACCOBOM HHPOPMAIINH, CETh
HHTEepHET U ApyTHE)

HpaRaneCKne 3aHATHUA:

OK-1
OK-2
OK-4

Kelicel Ha aHanu3 WHGOPMALIUU O HAYYHBIX JOCTIKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOUYHOW WH)KEHEPUH, MUIIEBBIX OMOTEXHOIOTUH. 3aIuTa Keiica: IpeACTaBICHUE pe3yIbTaToB
pelieHns: KeCcoB (BBICTYIJIEHUE C NTPE3EHTAINEH )

Tema 5.2.3.
BbuorexHosoruu u
TEXHUYECKHUE CUCTEMBbI

OcHoBHoOe coaep:kaHne

IIpakTHYecKHe 3aHATHSA:

Pa3BuTHE OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHUUYECKUX crcTeM (OHoMHXeHepHs, OnonH@opmaTuka,
OMOHUKA) ¥ UX IPUMEHEHUE B KU3HH YEJIOBEKAa, TOUCK U aHAIN3 MHPOPMAIUH U3 PA3TUIHBIX
HCTOYHUKOB

(Hay4Hast U yueOHO-HAy4YHAs JIUTEpaTypa, CPEJICTBA MAaCCOBOM HH(OpMaIH, ceTh HTepHeT U
npyrue) Kelicel Ha aHanu3 nHGOpMaUy 0 Pa3BUTUN OMOTEXHOJIOTHIA ¢ TPUMEHEHHUEM TEXHUYECKUX
cucteM (mo rpynmnam) 3amura keiica: [IpeactaBienue pe3yabTaToB pelieHus: KecoB (BBICTYIIIICHHE C
[pE3CHTALINEH )

OK-1
OK-2
OK-4

IIpomeskyTOUHAS
arrecrauus mno

/InppepeHIPOBAHHBIN 3a4eT




JAUCHHUIIJIMHE

Bcero:

78
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3 YCJOBUSI PEAJIM3ALINUA OBLIEOBPA3OBATEJLHOM
YYEBHOM JUCHATIJINHBI

3.1 TpeGoBaHusI K MUHUMAJIBHOMY MATE€PUAIbHO-
TEeXHHYECKOMY 00ecre4eHnI0

Peanuzanus yueOHOM MUCHUIIIUHBI OCYIIECTBIAECTCS B Y4eOHOM KaOMHETE
buonoruu.

O6opynoBaHue yuyeOHOTO KaOMHETA!

Cron npenogaBaTesst OAHOTYMOOBBIN — 11IT., CTyJ npenojaBares — 11T,
Cron ydeHH4ecKkui - 25 mT., CTys ydeHudeckuit — 50 mr., kadenapa -1mr,
JIOCKa MAarHUTHO-MEJIOBas -1 1T, MHTEpaKTUBHAA JIOCKa — | MIT.

Harnsinaele mocoOus:
Il;makatel U CTEHABI:

OCHOBBI IUTOJOTUH- 1 IT.,
Crpoenue kneTku-1lur.,
Knerka «JKuBotHas knetka» -1mr.
Muro3 «KuBoTHas KJIeTKay -1 1IT.
Jlenenue KiaeTKu- 11T,
CrpoeHne W ypoBHU opraHuzanuu Oenka-lmT., DoTOCUHTE3-
I,
Mogens «Ckener yenoBekay -2 mrT.
O6opynoBanue Jj1st 1abOpaTOPHBIX paboT:
«buonoruueckue MHUKpOJIA0OpaTOpUU JUISL  TIPOBEJICHUS y4aIuMucs
o01reo0pa3zoBaTenbHbIX YUeOHBIX 3aBEJICHUN HAOII0ICHHM, Ta00paTOPHBIX U
MPaKTUYECKUX pabOT MO KypcaM OMOJIOTUU U SKOJOTHI —2 IIIT.
OcHailleHre MUKpOIabopaTopuil: J0KeMEHThI—4 T, JIOTKU—2 IIT, JIYIIbI
py4YHBbIE—2 IT, CIUPTOBKU JTAOOPATOPHBIE MaJible, OAHKU KareIbHUIIBI C
KPBILIKOI—2 1T, CTakaHbl JIabopaTopHble BMecTUMOCThIO 50 1 100 mit., —
8 mT BOPOHKH JaboparopHbie B-6-2 mt, yamku [lerpu—2 mir,
npobupku dnopuHckoro—12 mr, crekia npeaMerHeie—20 mT, CTeKIIa
nokpoBHbIe—200 T, ¢uakoHbl PO BMecTUMOCTHIO 10MI—14 1T,
KpBIIKU-KaneabHuIbl K/@® -1-14 mT, 3akuMbl MpoOUpoUHbIe—2 IIIT,
€pILbl IPOOUPOYHbIE—2 T,
MUHIETHI—2 T, CKaJIbIEIN OPIOIIMCThIE—2 T, HOKHUIIBI—2 IIT,
NaJO0YKHU CTEKIISIHHbIE—2 1T, MpenapoBaJibHbIE UTJIbI—4 IIT.
bunbTpel OyMaXkHbIe—2 YITAKOBKHU, KOMILIEKT 3TUKETOK—2 YIaKOBKH,
mMTaThB OOKC JIJISl TPEXIPEAMETHBIX CTEKOJI—2 T,
MITAaTUBHI JaOOpaTOpHBIE—2 TIIT,
MUKPOCKOIBI—2 IIIT, HAOOPBI TOTOBBIX
MUKPOIIpEnapaToB—2 miT.
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Meroauyeckrue  pEKOMEHJAIMM 10  HMCIOJIb30BAHHIO  OHOJIOTHYECKOMN
MHKpPOIa00paTOpHH.

I/IHTepaKTHBHBIG y‘-I€6HI>IC rmocoous ((H&FJIHI[HEUI 6I/IOJIOFHH, BBCJICHHC B
9KOJIOTHUIO»

1.C O6pazoBanue «buomnorus 10 kmacc»
1.C O6pazoBanue «buonorus 11 kmace»
1.C O6pazoBanue «buonorus, KOJJIEKIUs WHTEPAKTUBHBIX Mozenei» 9-11 kiacc.
CpencrtBa BU3yalld3aluu:
CTaIlMOHAPHBIN MHOTO(DYHKIIMOHAILHBIA KOMIUIEKC (ITPOEKTOP, HOYTOYK C
MOJKIIFOUEHHUEM K ceTH MIHTepHET, SKpaH Ha IITATUBE, MBbIIIIb, KOJIOHKU
3.2. HupopMaunoHHOe o0ecnevyeHne peaJn3auny NPorpaMmmbl

3.2.1 OcHoBHbIe meyaTHble u3aanus 1. buonorus - B.b.3axapos, C.I.
MawmonTtoB, M3nurensctBo: «IIpocBemenuey, 2022

2. B.M. Koncrantunnos, A.I'. Pe3anoB «QOOmas Ouomorus», - M.:
«Axanemus», 2017 rom.

3. EN. Tynukun «OOmass OHOJIOTHUST C OCHOBaMHU JKOJOTUU U
IPUPOJIONIONIB30BAHUNY, -M.: «Akanemusi», 2017 rox.

4, B.M. Koncraatunos, A.I'. Pe3anoB «O0mas 6uoorusy, - M.:
«Axagemus», 2018 rog.

3.2.2 JlonosHuTeIbHbIE HCTOYHUKHU 1. [IpUHIMIBI U METOABI OMOXUMHH U
MOJIeKYJIsipHOM Omonoruu / D. DiitkeH, A. P. belinoyn, J[x. @aitdd [u np.] ; mon
penakuueit K. Yuncon, Ix. Yonkep ; nepeon T. II. Mocoisosa, E. FO. bozenek-
Pemernsik. — 3-e u3n. — Mocksa : Jlaboparopust 3nanui, 2020. — 853 ¢c. —
ISBN 978-5-00101-786-8. —

Texcr : snextponnsiit // LludpoBoit obpazoBarenbubiii pecypc [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/26065.html — Pexxum noctyma: s
asropusup. Ilonp3oBarenen

2. benscoBa, H. A. Mukpobuonorus : yueOnuk / H. A. bensicoBa. —
MuHck : Bemdimas mkoja, 2022. — 443 ¢. — ISBN 978-985-06-2131-3. —
Texcr : snextponnsidi // Ludposoit obOpazoBarensHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/20229.html — Pexum noctyna: ajs
asropusup. [lonb3oBarenen

3. Marnpim, C. C. buosorusi : MHTEHCHUBHBIM KypC MOATOTOBKH K
tectupoBanuto u 3k3ameny / C. C. Marasin. — Munck : TerpaCucremc,
Terpamur, 2023. — 272 c¢. — ISBN 978-985-7067-25-1. — Tekct

anexktpoHHbIl // Iludposoit obpazoBatenbHbiil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/28054.html— Pexum noctyna: ajis aBTopusHp.
ITonp3oBarenen

4. Bepxomenuesa, 0. I1. buosorust ¢ ocHoBaMH 3KOJIOTHH : y4eOHOE
mocooue / FO. TII. BepxomenneBa. — Operbypr : OpeHOyprckuit
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rocynapctBeHHslii  yHusepcurer, ObC ACB, 2023. — 146 c. — Tekcr
anektponnbiit // LudposBoit o6pazoatenpHbiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/30101.html — Pexum goctyma: ms
asropusup. [lonmp3oBarenen

5. O6mast Ouonorust U Mukpobuosorusi : ydedHoe mocodue / A. IO.
ITpocexos, JI. C. Connarosa, 1. C. Pazymuukosa, O. B. Ko3noBa. — 3-e uzg. —
Cankr-IletepOypr : IIpocnekt Hayku, 2020. — 319 c. — ISBN 978-5-903090-
71—6. — Texkcr : snextponssii // LludpoBoii obOpazoBarenbHbIl pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/35796.html— Pexum
J0CTyTA: JUISI aBTOPU3HP. TIOJIb30BaTeNen
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4. KOHTPOJIM 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHO! JUCIHATIJINHBI

KoHTponp M OLlEHKAa pe3yJIbTaTOB OCBOCHHS Y4E€OHOM JMCLHUILIMHBI
OCYLIECTBIISICTCS IPENOJABaTeIeM B IIPOLECCE MPOBEACHMS INPAKTUYECKUX
3aHATUHN, IPU IPOBEPKE TOMAILIHETO 3aJaHus, TECTUPOBAHUS, CAMOCTOATEIIBHBIX U
KOHTPOJIbHBIX PAa0OT, YCTHOTO OMNpOCa, a TaKXKe€ BBINOIHEHUS OO0Yy4YaroIUMHUCS

HHAUBUYAJIbHBIX SaHaHHﬁ.

pecypcocOepekeHHIO,
2 PeKTUBHO JEHCTBOBATH B
YPE3BBIYAMHBIX CUTYAIIASIX

Ob6mas/mpodeccuonansuaa (Paznen/rTema Tun oueHoOYHBIX
KOMIIETeH Sl MepONpUsATHIA
OK 01. Bsibupats criocoOsI Paznen 1 - Keiiczananue;
pelIeHNs 3a1a4 Paznen 2 - Crapt3aganue;
npodeccruoHaIbHOM Paznen 3 - 3ananue
ACATCIbHOCTH ITPUMCHUTCIIBHO P33I[eﬂ 4 UCCIICAOBAHUE; -
K pa3JIMYHbIM KOHTEKCTaM 3anaHne-
OK 02 OcymectBnate nouck, |Pazmen 1 SKCIIEPUMEHT;
aHaJIW3 U UHTEPIIPETALUIO Paznen 2 - dpoHTaNH
MH(POPMaIMH, HEOOXOAUMON  |Paznen 3 HBIi{ OMPOC;
JUIs1 BBITIOJIHEHUS 3aa4 Pasnen 4 i 3ammra
npodeccruoHaIbHON ..

Mpe3eHTaIUK;
JeATeTbHOCTH

- Tectuposa
OK 04. PaGotats B kojutekTuBe |Pazmen 1 Hie:

2
U KOMaHJie, 3(PPEeKTUBHO
Ac, b Paznen 2 - Tect3ananue;
B3aUMOJICHCTBOBATh C
Pasnen 3 - 3ammTa padot
KOJUIETaMH, PyKOBOJICTBOM
» PY A ) Paznen 4 PUKIIaJHOTO

KJINEHTaMH

MOLYJIS
OK 07 CopeiicTBOBaTh Paznen 4 B BeinosnHeH
COXPAaHEHUIO OKpY: Karolleu ye 3a1aHui Ha
Cpe/bl, nudepeHIpoB

daH HOM 3a4CTC
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