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HOs0ps 2022 1. ) ¢ yderom paboueld mporpammbl BocmnuTaHus creuuansHoctu 23.02.06
TexHuueckast IKCIUTyaTalysl MOABMYKHOTO COCTaBa KeJIe3HbIX JIOPOT (BaroHsI).
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1. O0mas xapakTepucTHKA padoveid MPOrpaMmbl
001eo0pa3oBaTeJIbHOM TUCUMILIMHBI «BroJIorus»

1.1. MecTo AUCUMIUIMHBI B  CTPYKTYpe  npodeccuoHAIbHOM
oOpasoBareabHoil nporpammsl CIIO:
O61eo0pazoBaTenbHas JUCIHUIUIMHA «BruoOTHsY SBIsSETCS 00513aTEIbHON YacThiO
o011e00pa3oBaTeNbHOTO IUKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
OI'OC CIIO. 23.02.06 TexHuyeckas »HKCIUTyaTalMsl MOABUXKHOIO COCTaBa
KEJIE3HBIX Jopor (BaroHsl), ykpynHeHHoW rpymmbl 23.00.00 Texnuka wu
TEXHOJIOTUY Ha3€MHOI'0 TPAHCIIOPTa

1.2. llesiu ¥ uIaHMpPYyeMble pe3yJabTaThl 0CBOEHHS TUCIIUILINHBI:

1.2.1. Heapb AuCUUIIHHBI

ConeprkaHue nmporpaMmMbl 0011e00pa30BaTeIbHON TUCIUIUIMHBI « BUOTOTHs»
HaIlpaBJICHO Ha JOCTIKCHHE pPE3YJIbTaTOB €€ H3yYeHHUS B COOTBETCTBHH C
tpedboBanusimu  ®PI'OC COO c yueroM mnpodecCHoHaNBHON HapaBIEHHOCTH
dI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco6oe 3HaueHne JUCIUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01
—OK 07 ulIK 3.2,



O01mme KOMIeTeHMHT

IInanupyemsle pe3yJbTaThl 00y4eHHUS

JINYHOCTHBIE H MeTalpeaAMETHbIC

JAucnunimHapHbie (IpeaMeTHbIE)

OK 01. Beibupats criocoObI peneHus
3a7a4 MpoQeCcCUOHATBHOM
JeSITeTbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0o BOCIUTAHUS:

- TOTOBHOCTb K TPYIy, OCO3HAHHUE L[EHHOCTHU
MacTepcTBa, Tpy10ito0ue;

- TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTU

TEXHOJIOTHYCCKOM Hu COILIMAITbHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATH, TUTAHUPOBATH u
CaMOCTOSATEILHO BBIIIOJIHATH TaKylo
JIeSITCIIBHOCTE;

- HHTEpeC K  pa3Iu4HbIM  cdepam

npodecCHOHATBHOMN J1eTeTbHOCTH,
OBnageHue YHUBEPCAIbHBIMU  Y4€OHBIMHU
MO3HABATEJIbHBIMU ACHCTBUSIMMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUSA:

- caMoCTOATeNbHO  (OpPMYyNIHpOBaTH U
aKTyaJIH3UpOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYILECTBEHHBbIM MpPHU3HAK
WIN OCHOBaHMS JUIs

KJIacCU(pUKAUU U 000O0IICHNUS;

CpaBHCHHA,

- OIPCACIATL LCIIU ACATCIBHOCTH, 3a1aBaTh
napaMeETpel U KPUTECPHUU UX JOCTUIKCHHA,

JIP6 1 chopMHUpPOBAaHHOCTh 3HAHMH O MECTE U POJH
OHMOJIOTUH B CUCTEME HAYYHOTr0 3HAHUS; (QYHKIIMOHAIBHOM

rPaMOTHOCTH  4Ye€JOBE€Ka JUIA PpEIICHUS IKU3HEHHBIX
npo0Jem;

JIP6 2 chopMHUpOBaHHOCTH  yMEHHS  PaCKpBIBATh
cojepKaHue OCHOBOIIOJIararoIux OMOJIOTHYECKUX

TCPMUHOB H TTOHSTHH: JKU3Hb, KIJICTKA, TKaHb, OpraH,
OpTaHu3M, OMOIICHO3,

ounoctepa; merabomu3M (0OMEH BEIIECTB U NIPEBPAICHHE

BUJ, TIOMYJISALUS, DKOCHCTEMA,
SHEPTUM), TOMEOCTa3 (caMoperymsius), OuocuHTe3 Oelnka,
CTPYKTypHasi OpTraHU3aIUsl )KUBBIX CHCTEM, JUCKPETHOCTD,
CaMOpETyJNAILNsI, CaMOBOCHPOU3BENEHUE (PETPOTyKITHs),
HACJIEJICTBEHHOCTh, M3MEHYHBOCTb, JHEPro3aBUCHUMOCTb,
POCT W pa3BUTHE, YPOBHEBAS OPTaHHU3AIHS;
JAP6 3 YMEHHUS

COACPIKAaHNUE OCHOBOIIOJIAraromux OMOJIOTrHYSCKUX Teopnﬁ

c(hOopMUPOBAHHOCTH pacKpbIBaTh

W THUIIOTE3: KIETOYHOM, XPOMOCOMHOM, MYTallHOHHOM,
SBOJIIOLIMOHHOM, IPOUCXOXKICHUS KU3HU U YEJIOBEKA;

JIP6 4  cPOpMUPOBAHHOCTH yMEHHUS  PaCKpHIBAThH
OCHOBOTIOJIAraloIne OMOJIOTHYECKHUE 3aKOHBI u
3akonomeproct (I. Mennens, T. Moprana, H.W.

Basuioa, 3. I'ekkens, ®. Mromepa, K. bapa), rpanuibt




- BBIABJIATH 3aKOHOMCPHOCTHU u
IIPOTHUBOPCUUA B paccMaTpruBaCMbIX
SABJICHUSAX,

- BHOCUTb KOPPEKTHUBBI B JACATCIBHOCTD,

OIICHUBATh  COOTBETCTBHE  pPE3yJbTAaTOB
LeasM, OIICHUBAaTh PHUCKU TMOCIEACTBUMN
JIeSTCIIEHOCTH;

- pas3BuBaTb KPCATHBHOC MBIIIJICHHUC IIPpH
PEIICHUHN JKU3HECHHBIX HpO6J'IeM

0) 0a3oBble ucciae10BaTe/IbcKHe
aelcTBUA:

- BJIAJICTh HaBbIKAMU yueOHo-
HCCIIE0BATEIbCKON u IIPOEKTHOMN
JACATCIIbHOCTH, HaBbIKaMH paspciCHud
npo0Jem;

- BBIABJIATH NPUYMHHO-CICACTBCHHBIC CBA3U

U aKTyaJlu3upoBaTb 3a/lady, BbIABUI'ATb
TUIIOTE3Y €€ PCUICHUS, HAXOAUTb apTYMCHTBI
I J0Ka3aTCjIbCTBa CBOUX YTBep)KZ[eHHP’I,
3a4aBaTh MapaMCTPbl 1 KPUTCPHUU PCUICHUS,

- AHAJIMU3UPOBATHL IIOJYYCHHBIC B XOAC

pelieHus 3aJa4u pe3yibTaThl, KPUTUYECKH

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh  HM3MEHEHHWE B  HOBBIX
YCIOBUSX;

- YMETH MIEPEHOCUTH 3HAHUA B

MMO3HABATCJIIbHYIO U HNPAKTUYICCKYIO obiactu
KHU3HCOACATCIIbHOCTH,
- YMCTb HUHTCIPUPOBATH 3HAHUA U3 PA3HBIX

HUX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

JIP6 5 mnpuoOpeTeHHue OmblTa NPUMEHEHHS OCHOBHBIX
METOAOB  HAy4HOI'O HUCIIONB3YEMBIX B
OuoJOruM: HAOMIOACHUS U OMNHCAHUS >KUBBIX CHCTEM,

[IO3HAHU,
IIPOLIECCOB W SIBICHUM; OPraHU3aluyd M I[POBEICHUS
OMOJIOTUYECKOTO JKCIEPHUMEHTA, BBIABIDKEHHS THUIIOTES,
BBISIBIICHUS

3aBUCHUMOCTH MCKIAY

BCiIn4ynHaMu, 00BSICHEHHUS MOJYYCHHBIX PE3YJIbTATOB U

HCCICAYCMBbIMU

(hopMynupoBaHUs BBIBOJOB C HCIOJIb30BAHUEM HAYUHBIX
NOHSTUM, TEOPUH U 3aKOHOB;

JIP6 6  chOpMHPOBAHHOCTH
CYILLIECTBEHHBIE IPU3HAKU BUPYCOB, KIJIETOK IPOKAPUOT U

YMCHUA BBIACIIATH

9yKapuoT;
OpPraHHU3MOB,

OQHOKJICTOYHBIX n MHOI'OKJICTOYHBIX

BHJIOB, OHOIEOIEHO30B W DKOCHCTEM;

OCOOEHHOCTH  TMpoleccoB  OOMEHAa  BEHIECTB U

NpEBpallleHUsT  SHEPTUH B ¢dorocunTe3a,
IJIACTHYECKOTO M DHEPreTHIECKOro 0OMeHa, XEMOCHHTE3a,

Meno3a, pasBuTUi WU

KJICTKE,
MHTO3a, OILIOZIOTBOPCHHS,
Pa3MHOXKEHUS, WHAWBHIYAIBHOTO Pa3BUTHs OpPraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa,
OpraHu3MoOB K Cpeac O6I/ITaHI/I$I, BIIMAHUSA KOMIIOHCHTOB

BUJ1000pa30BaHMsI, MPUCTIOCOOICHHOCTH
JKOCHUCTEM, AHTPONOTECHHBIX M3MEHEHHH B JKOCHUCTEMAX
CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U IPEBPALLICHHE
sHeprum B ouocdepe;

JAP6 8 c(OpMHPOBAHHOCTh YMEHUSA peuars
OMOJIOTHYECKHE 3a/laud, COCTaBIATh TI'E€HOTHUITMYECKHUE
CXEMBl CKPELIUBAHMS IS PAa3HBbIX TUIIOB HACJICOBaHUs
IIPU3HAKOB Y OPraHU3MOB, COCTaBIIATH CXEMBI IIEPEHOCA




MPEAMETHBIX 00J1acTel;

- BBIABUTAaTh HOBBIC HJCH, Ipeajiararhb
OpPUTHHAJILHBIC MTOJIX0JIbI U PEIICHUS;

- CIOCOOHOCTH MX MCIIOJIb30BAHUS B
MO3HABATEIIBHON M COIMAIEHOM MPaKTHUKE

BEIIECTB W DJHEPrUM B OKocHcTeMax (Ienyd TUTaHUS,
MUIIEBBIC CETH)

OK 02. Ucnosb30BaTh COBPEMEHHbIE
CpEeICTBa IIOMCKa, aHAJIu3a U
MHTEpIpeTanuu nHGopMaluu u
MH()OPMAIIMOHHBIC TEXHOJIOTUH IS
BBITIOJTHEHUS 33124 Mpo(deCCHOHATBHOM
NEeSATETbHOCTH

B 006.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- chOpPMHUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU U OOIIECTBEHHOMN MPAKTHUKH,
OCHOBaHHOTO  Ha  JAMAJIOre  KYJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MHPE;
- COBEpUICHCTBOBAaHUE  S3BIKOBOM M
YUTATEIBCKON  KYJIBTYPBI

MEXIY

KaK Cpe/cTBa

B3aUMO/JIeICTBUS JAIOABMUH U
MO3HAHUS MHPA;
- OCO3HaHME LIEHHOCTH HaY4HOM
JESATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIISTH
IIPOEKTHYIO u UCCIIEI0BATEIbCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnaseHrue YHUBEPCAIBbHBIMU Y4€OHBIMU
II03HaBaTCIIbHBIMU I[CﬁCTBI/I?IMPIZ

B) padoTa ¢ nHpopManmei:

- BIIAJIETh HaBbIKaMU HOJIy4EHUs
UH(OpPMAILIUU U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYILECTBIATh  IIOUCK,
aHaJIN3, CUCTEMATU3AIMIO U UHTEPIIPETALIUIO

nH(pOpMallMK pa3INYHbIX BHJIOB U (opm

JIP6 9  chOpMUPOBAHHOCTH  yMEHUU

OLICHUBATh I/IH(bopMaI_[I/II-O OHOJIOTHYECKOI0 COACpIKaHMA,

KPUTHYECKH

BKJIIOYAIONYI0 IICEBJOHAYYHbIC 3HAHMUSA W3 PA3IUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM MH(pOpMAIUH, HAy4YHO-
MOMYJSPHbIE MaTepUalbl); HHTEPIPETUPOBATh STHUECKHE
ACTICKThI COBPEMEHHBIX WCCIEAOBAHUNA B OHOJIOTHH,
MEIHIIMHE, OMOTEXHOJIOTHH; PAacCMaTPUBATh TIIOOATBHEIC
9KOJIOTHYECKHE MPOOIIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;
JIP6 10  chopMUPOBAaHHOCTb  YMEHUU

COOCTBEHHBLIE NHUCHbMEHHEBIE U YCTHBIC COO6H_I€HI/IH Ha

cO31aBaThb

OCHOBE OHOJIOTHYECKOH I/IH(I)OpMaI_[I/II/I U3 HCECKOJIBbKHX

HCTOYHHUKOB, TI'pPaMOTHO HCIIOJIb30BAaTb MOHITHUUHBIN

anmapar OUoJIoTUr




IIPEACTABIICHHUS;

- cO371aBaTh TEKCTHl B Pa3IMYHBIX (popMmaTax
C Yy4YyeToM Ha3HaueHUd HHPOpPMALMH U
LEJIEBOI ayJIUTOPUH, BbIOUpas
ONTUMAIIbHYI0 (OpPMY TpEICTaBICHHUS U
BU3YaJIM3alUy;

- OLICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMaIKHU, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

- UCTIOJIb30BaTh CPeICTBa HHPOPMAIIMOHHBIX
U  KOMMYHUKAIMOHHBIX TEXHOJIOTMH B
pELIEHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX

MU OpraHru3alMOHHBIX 3ada4 C CO6JIIOI[€HI/I€M

TpeboBaHMit 3PrOHOMHUKH, TEXHUKHU
0e30IacHOCTH, TUTHCHEL,
pecypcocOepexeHus, TIPABOBBIX u

THYECKUX HOPM, HOPM HH(GOPMAIMOHHON
0€30ITaCHOCTH;
- BJIAaACTb HaABBIKAMHU paCHOSHaBaHI/IH nu

3amuThl  UHpOpMauK, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH
OK 04. D¢ddexTusHo | - TOTOBHOCTH K CaMOPAa3BUTHIO,
B3aMMOJICHCTBOBATE M paboTaTh B | caMoCTOSTEILHOCTH U CaMOOTIPEIENEHHIO; JIP6 5 mnpuoOpereHHe OMbITa MPUMEHEHHUS OCHOBHBIX

KOJIJICKTUBC 1 KOMaHAC

-OBIIaZICHUE
HCCIIeI0BATEIbCKOM,

HaBbIKaMU yueOHO-
MIPOEKTHOMU 51
COILIMANILHOM EeSTENbHOCTH;

OsguajeHue YHHBepPCAJbHBIMU
KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

0) coBMecTHasi 1eSITeJIbHOCTD!

METOJIOB ~ HAYYHOTO  [IO3HAHUS, HCMOJb3YEMBIX B
OMOJOTHM: HAONIOACHHUS W OMHCAHUS >KUBBIX CHCTEM,
MPOLECCOB U SIBJICHUM; OpraHU3allMd W TPOBEIACHUS
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIABM)KCHUS THUIIOTE3,
BBISIBJIEHUSI ~ 3aBUCUMOCTH  MEXAY  HCCIEIYEMbIMHU
BEITMYMHAMU, OOBSCHEHHS TMOJTYYCHHBIX PE3YJIbTAaTOB H
(dhopmynupoBaHUsT BBHIBOJOB C HMCIOJIB30BAaHUEM HAyUYHBIX




- IOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- [IPUHUMATh LU COBMECTHOM
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOPAMHUPOBATH JIEUCTBUSA o ee
JOCTIDKCHHIO: COCTaBJIATh IIJIaH JCHCTBUIM,
pacrpenensarb pojd C Y4YETOM MHEHUU
YYaCTHHUKOB o0CcyXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPIMHHUPOBATh U BBHIMOJHATH paboTy B
YCIOBHSIX pEaJbHOIO, BUPTYAJIBHOIO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILIECTBJISATH MMO3UTUBHOE
CTPAaTErMyecKoe IOBEACHUE B Pa3JIMYHBIX
CUTyalHsiX, IMPOSBIATbH TBOPYECTBO U
BOOOpakeHUe, ObITh HHAITMATUBHBIM
OBananenue YHHMBEPCAJIbHBIMHA
pPeryJsiTUBHbIMHU AeHCTBUAMM:

) NpUHSATHE ce0s1 U IPYrUX JIIOIe:

- IPUHUMATh MOTHBBI U apryMEHTBI JIPYTUX
Toei npu aHan3e pe3yJIbTaTOB
JIEATEIIbHOCTH;

- MpU3HABaTh CBOE MPABO U IMPABO JAPYIHUX
JIFOJIeH Ha OIINOKY;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHpP C
MO3UIMH JIPYTOro YelloBeKa

MIOHSATUM, TEOPUN U 3aKOHOB

OK 07. ConeiicTBOBaTh COXpAHEHUIO
OKpY>KaroIen Cpepl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUs 00 U3MEHEHHUH KIIMMarTa,

B 00.1acTH 3K010rHY€CKOT0 BOCIIUTAHMS
- chOPMUPOBAHHOCTh  JKOJOTHYECKON
KYJIbTYpPbI, TOHUMAaHHUE BIUSHUS COITMAIBHO-

JIP6 7 cdopMuUpOBaHHOCTH YMEHUS MPUMEHSTH
MOJIy4E€HHBIEC 3HAHUS JIJIs1 OOBSICHEHHUSI OMOTIOTUYECKIX
MPOLIECCOB U SIBJICHUH, 711 TPUHATHUS TPAKTUYECKUX




MIPUHIIMAITEI OEPEKITUBOTO MPOU3BOJICTBA,
3¢ peKTUBHO NEHCTBOBATH B
YpEe3BBIYAIHBIX CHTYAITHIX

SKOHOMHMYECKHX IMPOLECCOB Ha COCTOSHUE
MPUPOAHOMN u COLIMAIbHOM cpebl,
OCO3HaHHE r100aIbHOTO Xapakrepa
AKOJIOTUYECKUX TTPOOIIEM;

- IJJAHUPOBAaHUE U OCYILIECTBIICHUE
JICUCTBUI B OKPYXKAIOILIEH Cpelle Ha OCHOBE
3HaHMSA LEeJIed  yCTOWYMBOIO  pa3BUTHUSA
YeJIOBCUECTBA;

aKTHBHOE HENpUsITHE JIeHCTBHH,
MIPUHOCSIIMX BPEJ OKPYXKAIOLLEH Cpese;

- yMEHUue MIPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEHCTBUH,
MpeaoTBpaIiaTh ux;

- pacuIMpeHHe  ONbITa  JIESATEeIbHOCTH
9KOJIOTUYECKON HAINPaBJICHHOCTH;

pelieHui B TOBCETHEBHOM KU3HHU C LIETBI0 00CCTICUCHHS
0€301aCHOCTH CBOETO 37I0POBbsSI M 370POBbSI OKPYKAFOIIMX
JoJ1ei, coOI0IeHUs 30POBOT0 00pa3a KU3HH, HOPM
IPaMOTHOTO MTOBEJICHUS B OKPYKAIOIICH MPUPOTHON
cpene; MOHUMaHHe HEOOXOUMOCTH MUCIIOJIb30BaAHUS
JOCTH)KCHH COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTUI
JUTSL pallMOHATIBHOTO TTPUPOAOIIOIB30BAHUS

[1K3.2 pa3paboTaTh TEXHOJOTUYECKHE
MPOLIECCHl HA PEMOHT OT/AEJbHBIX
JieTajei U y3710B MOJIBH>)KHOTO COCTaBa
KEJIE3HBIX I0POT B COOTBETCTBUH C
HOPMAaTHBHBIMH JIOKYMEHTAMHU

- yMEHUue MIPOTHO3UPOBATH
HeOIaronpusITHbIE 9KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEHCTBUH,
MpEIOTBPALIATh HX;

- pacIIMPEHUE OMBITA ACATEILHOCTH
AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;
OBJIaJICHNE HaBbIKAMU y4€OHO-
HCCIIEIOBATENIbCKOM, TPOEKTHON 1
COLIMAIBHOM JeSITEeIbHOCTH

JIP6 10 chopMupoBaHHOCT YMEHUH CO3/1aBATh
COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJOrHYeCKON MHPOPMALIUU U3 HECKOJIBKHUX
UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh

MOHATUMHBIN anmapaTr OMoJorun
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoit padoThl

Oobvem ¢ uacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIIJIMHBI 78
B T.Y.

OcHoBHoOE coiepKaHue 74
BT. U..

TEOPETUIECKOe O0yUeHUE 50
MPaKTUYECKUE 3aHATUSA 24
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 4

NMPHUKJIAJTHOTO0 MOIYJIsSA)

BT. 4..

TEOpeTUUECKoe 00yueHue 2

[PaKTUYECKUE 3aHATUSA 2

NuauBuayaIbHBIH NPOEKT Ha

IIpomeskyTouHasi aTTecTanus B popme:
Huppepenyuposannwiii 3auém — 2 cemecmp
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2.2. TemaTU4YeCKHUil IUVIAH U COAEPKAHNE TUCIUTLINHBI

HaumenoBanue Oo0bem | @opmupyemble
Coaeprxanue yueOHOIro MaTepuasa
pa3/iesioB U TeM YacoB | KOMIIeTEHUMH
1 2 3 4
1 cemectp,1 Kypc
Pa3nea 1. Kierka — cTpyKTYpHO-(QYHKIIHOHAJIBHAS €IMHUIIA 5KHBOTO 22
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 2
buostorust Kak  |Buosiorusi Kak Hayka. O6Ias XapaKTepHCTHKA sku3HH COBpEeMEHHbIE OTPACIH OHOTOTHYECKUX 3HAHUM. OK 02
Hayka. O0mas  |Ces3b OMOJIOrHMH C APYTUMU HAayKaMu: OMOXuMHUsl, 6Modu3srKa, OnoHKKa, TeHoreorpadus u ap. Posb U MecTo OK 04
XapaKTepPUCTHK |OMOJ0rMU B POPMUPOBAHUN COBPEMEHHON HAyYHOM KapTUHBI MUpa. Y POBHU OpraHU3alluy >KUBOM MaTEepuu.
a JKU3HU OO11ast XapakTepUCTHKA )KU3HHU, CBOICTBA )KUBBIX CUCTEM. XUMHUYECKUN COCTAB KIIETOK
IIpakTnueckoe 3ansaTne 1: 2
Kierka - exHUIIa CTPOEHHS M )KM3HEAesITeIbHOCTH OPraHu3Ma.
IIpakTnyeckoe 3anaTHe 2: 2
YpoBHM OpraHu3anuy Ku3HHU.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 2 OK 01
CrpykTypHO- CTpykTypHO-QyHKIMOHAIbHAA opranu3anus kiaerok. Knerounas teopus (T. LlBann, M. Illnelinen, P. OK 02
¢pynkunonaabn | Bupxos). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU T€OpUU. THIIBI KIIETOUHOM OpraHu3aluu: OK 04
asi OpraHu3anus | IPOKAPUOTUYECKUHN U dyKapruoTHdecKuil. OTHOKJIETOUHbIE U MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue
KJIETOK npokapuoThyeckoi kietku. CTpoeHune sykapuotnyeckoi kietku. Hexknetounsie GopMbl )KU3HU (BUPYCHI,
6akrepuodarn) bonesnu, Bei3Banubie Bupycamu (CITN/L, rpurmm)
IIpakTHyeckoe 3ansTHe 3: 2
Bupychbl kak HekJ1eTOYHAasA (OpMa KM3HU M UX 3HAYEHHE
IpakTuyeckoe 3ansTue 4: 2

buoJsornyeckasi posib npokapuot B Ouocdepe
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Tema 1.3. Conep:xkanue yueOHOIro MaTepuaJia 2 OK 01
CrpykTypHO- CTpyKTYpHO-PYyHKUHOHAJbHBIE (PAKTOPBI HACIEACTBEHHOCTH. XpoMocoMHas Teopusi T. Moprana. OK 02
¢pynkuuonansn | CtpoeHue XpoMOCOM. XPOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIC 1 HETOMOJIOTHYHBIE XPOMOCOMBI, OK 04
ble paKkTopbI raruIOUIHBIN ¥ nurutonaHbd Habop. Hyknennossie kuciotel: JJHK, PHK Haxoxaenue B kKieTke, ux
HACJIC/ICTBEHHOC | cTpoeHue U pyHKIUU. MaTpudHble IpoIecchl B KJIETKE: perInKanus, Onocunres Oeika, penapamus.
TH I'eneTnueckuii KOO U €ro CBOMCTBA.
Tema 1.4 Copepxxanue yueOHOIro MaTepuasa
OGMeH BeleCTB | Ogyen BemecTB 1 NpeBpaLIeHAEe YHEPTHA B KJIeTKe
U NPEBPAIMEHNE | TTopgTre MeTa0OIM3M. ACCUMUISLIUA U JUCCUMUIISIINS — JIBE CTOPOHBI MeTabou3Ma. THIlbl 0OMeHa
JHEpPruM B BEIIIECTB: aBTOTPOQHBIN U TeTEPOTPOQHBIN, a3pOOHBII U aHadpoOHbIiA. [InacTuueckuii oomen. POTOCHHTES. 7
KJI€TKE Xemocuure3. OOMEH BELIECTB U MPEBPAIIEHUE YHEPIUH B KIIETKE
IIpakTHyeckoe 3ansaTHeE 5: 2
CrpoeHnne 3yKapuOTHYeCKON KJIETKH.
IIpakTu4eckoe 3ansaTHE 6: 2
OOMeH BelecTB M NpeBpallicHNE JHEPTUM B KJIETKe
IIpakTHyeckoe 3ansaTe 7: 2
MouJieky/isipHbIii yPOBEeHb OPraHU3alMHU KUBOTO
Paznea 2. Ctpoenue u pyHKIMH OpraHusmMa 10
Tema 2.1. Copepxanue yueOHOro MmaTrepuasa 2 OK 02
Crpoenne Crpoenne opranusma. @®opMbl pa3MHOKEeHHSI OPraHU3MOB MHOTOKJIETOUYHbIE OPraHu3Mbl. B3auMocBs3b OK 04
oprasHusma OpraHOB U CUCTEMbI OPraHOB B MHOTOKJIETOYHOM Opranusme. ['oMeocTas opraHusMa u ero nojjiepkaHue B
®opmbl nporecce XKu3HenesaTenbHoCcTH DopMbl pa3MHOXKEHHS OPraHu3MOB. becnosnioe 1 mojoBoe pa3MHOKEHUE.
Pa3sMHOKeHU s Buasr 6ecnionioro pazmuoxenusi. [lonoBoe pazmuoxenue. ['aMmerorenes y >KuBoTHbIX. CriepMaToreHes u
OPraHu3MoB ooreHe3. CTpoeHHe MoNOBbIX KJIeTOK. OMI0J0TBOPEHHE
IIpakTuyeckoe 3ansaTue §: OK 02
DopMbI PAa3MHOKEHHUS OPTraHU3MOB 2 OK 04
IpakTHyeckoe 3ansaTue 9: 2

NuauBuayanbHOE pa3BUTHE OPraHU3MOB
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IIpakTyeckoe 3ansaTue 10:
BoIsiB/IeHHE HCTOYHMKOB MYTATE€HOB B OKPY/KaIoLeii cpe/ie U OLIEHKA BO3MOKHBIX MOCJIEICTBHI NX
BJIMSIHMS HA OPraHU3M.

Tema 2.2. Coaep:xxanue yueOHOro MaTepHaJia 2 OK 02
OHnrorenes OHTOreHe3 pacTeHuii, ’)kKUBOTHBIX U YesioBeKa. IHauBHIyabHOE pa3BUTHE OPTaHU3MOB. DMOpPHOTeHe3 1 OK 04
pacreHmi, ero craauu. [ToctamOpronanbublil nepuoa. CTaanu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y dKUBOTHBIX H
KUBOTHBIX U yenoBeka. [Ipsmoe u Henpsimoe pa3Butue. buonorndeckoe ctapeHue U cMepTb. OHTOreHE3 pacTeHUM
yeJioBeKa
Hroro 3a nepBblii cemecTp 32
B ToM 4ucie:
JIEKIIUs, YPOK 12
NPaKTHYeCKHe 3aHATUS 20
NPHUKJIATHONA MOYJ/Ib -
2 cemecTp
Tema2.3. Conep:xanue yueOHOIro MaTepHuaJia 6 OK 02
3aKOHOMEPHOCT | 3aKOHOMEPHOCTH HACJIEe0BAHUS 2 OK 04
U HacjenoBaHusA | OCHOBHBIE OHATHS T€HETUKHU. 3aKOHOMEPHOCTU oOpa3oBaHMsl rameT. 3akoHsl I'. Mennens
(MOHOTMOpUIHOE U OTUTUOPHUIHOE CKpelBaHue). BzanMmopaeiicTere reHoB
Tema 2.4. Conep:xxanue yueOHOro MaTepuaJia 2 OK 01
CuemieHHoe CuenJieHHOe HacJieI0BaHMe NPU3HAKOB 3akoHbl T. Moprana. CuernyieHHOe HaclleJOBaHHE T€HOB, OK 02
HACJIeI0BaHHe HapylleHue cueruieHus. HacienoBanue Npu3HakoB, CLEMIIIEHHBIX C [TOJIOM
NPU3HAKOB
Tema 2.5. Copepxanue yueOHOro MaTepuasa 2 OK 01
3aKOHOMEPHOCT | 3aKOHOMEPHOCTH H3MEHYUBOCTH M3MeHUNBOCTh NPU3HAKOB. BHJIbl N3MEHUNBOCTHU: HACIIEICTBEHHAS U OK 02
H M3MEHYHMBOCTH | HEHACJIECTBEHHAs. 3aKOH T'OMOJIOTUYECKUX PSIOB B HacieAcTBeHHON n3MeHunBocty (H.M. BaBuios). OK 04

MyTanuoHHas Teopusi UI3MEHUYUBOCTH. BUIBI MyTaIuii U TPUYMHBI UX BOSHUKHOBEeHUs. Kapuotur
yenoBeka. HacnencrBenHsie 3a00neBanus yeaoBeka. [ eHHbIE 1 XpOMOCOMHBIE 00JIe3HH YenoBeka. bone3Hu
C HACJIEICTBEHHOM MPEPACIION0KEHHOCThIO. 3HaUYCHUE MEAUITUHCKON TeHETHKHU B MPEAOTBPALIEHUN U
JIEYEHUU T€HETHYECKHUX 3a00I€BaHUI YeI0BEKA
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Pasznea 3. Teopus 3BoJIIOIUA

12

Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 2
Ucrtopus HcTopus 3BoawnuonHoro yuenus [lepssie sBomonronnsie konuenuu (OK.b. Jlamapk, XK.JI. broddon). OK 02
IBOJIIOIMOHHOIO | DBoonronHas reopus Y. JlapsuHa. CuHTETHYECKAsE TEOPHS IBOJIIOIUU U €€ OCHOBHBIE TIOJIOKEHUS. OK 04
y4eHusl. MukposBostrorus. [Tomymsiust Kak 3JeMeHTapHas eJMHHIIA SBOTIOIHU. | eHeTHYeCKHe OCHOBBI SBOJIIOIINH.
Mukpo3BoJsonn | DieMeHTapHbIe (PaKTOPBI HBOONHMH. ECTECTBEHHBIN 0TOOP — HANPABIISAIOMUN (PaKTOP IBOIIOLUH.
s BunoobpazoBanue kKak pe3ylibTaT MUKPOIBOJIOLUT
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 2 OK 02
Bo3HukHoBeHHe | Bo3HUKHOBeHMe H pa3BUTHe KU3HU Ha 3emue. MakpoiBosouus. DopMbl 1 OCHOBHBIEC HAlpaBJICHUS OK 04
U pa3BUTHE makpoaotonuu (A.H. Cesepuos). Ilyrtu noctmxkenus 6uonorudeckoro nporpecca. CoxpaHeHue
sKU3HHU Ha 3emule | OuopazHOOOpasus Ha 3emiie.
Maxkpo3Bosonu | ['MmoTe3sl U TeOpUH BOSHUKHOBEHHS KU3HH Ha 3emiie. [losiBieHre MepBhIX KIETOK U UX SBOJIOLHS.
fl. [TpokapuoThl 1 dyKaprOThI. [IponuCX0XkKIeHIHE MHOTOKIICTOYHBIX OPTaHU3MOB. BO3HMKHOBEHUE OCHOBHBIX

ApCTB 3YKapUOT
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 2
Buoodpa3oBan | Bumoo6paszoBaHue, Kak pe3yJbTaT 3BOJIONMH. M3ydenue MOP(OIOrHIecKOro KpUTepHs BI/IA. OK 04
He, KaK PasBuTHE NIPEICTABIEHNI O Pa3BUTHH KU3HH Ha 3emie. COXpaHeHHe MHOTr00Opasus BHIOB, KAK PE3yJIbTar OK 07
pesyabTar pa3Butus 6uochepsl
IBOJIIOLNHU
Tema3.4.Ilpucno | Conep:kanue yuedOHOro MaTepuasia 2 OK 02
COBIEHHOCTD IIprcnoco6/IeHHOCTh OPTaHU3MOB K cpejie 06uTaHus. Bubl npucnocobieHuil, Npu3Haku OK 04
OpraHu3MoB K IPHUCIIOCOOICHHOCTH BHIOB K Cpejie OOUTaHusI
cpene oOuTaHUS IMpakTuuyeckoe 3anaTue 11: Mlpucnocod1eHHOCTL OPraHU3MOB K cpe/le 00MTaHust 2
Tema 3.5. Copepxanue yuyeOHOro MmaTepuasa 2 OK 02
IIpoucxoxnenne | [IponcxoxaeHue YyeaoBeka — aHTPONOreHe3 AHTPOIIOJIOTHS — HayKa O yenoBeke. CucreMaTnyeckoe OK 04
YyeJ0oBeKa — MOJIOKEeHHE YeoBeka. CXO/ICTBO U OTIIMYHS YeJIOBEeKa C )KUBOTHBIMH. OCHOBHBIC CTAIH aHTPOTIOTeHE3a.
aHTponoreHe3 DBOIIONNST COBPEMEHHOTO YeJIOBEKA.

YenoBeueckne packl M UX €UHCTBO. Bpems u myTH pacceneHus 4eoBeKa 1o IriaHeTe.
[Tpucnoco0eHHOCTh YeTTOBEKA K pa3HBIM YCIOBHSIM CPEJIbI
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Pa3pen 4. Dxonorus

18

Tema 4.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
JKooruyeckue | Ikogorunueckue (pakTopbl U cpeabl xKu3HU Cpeibl OOUTAaHUS OPTraHW3MOB: BOJIHASI, HA3EMHO-BO3/TyIIIHAS, OK 02
(dakTophI M IIOYBEHHAs, BHYTpUOpPIraHu3MeHHas. OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpell OOUTaHUS OPTaHU3MOB. OK 07
cpelbl ;KM3HH [TpucnocoOieHns OpraHu3MoB K KU3HU B pasHbIX cpefax. [loHsaTre sxomoruueckoro (akropa.

Knaccudukanus sxonornyeckux Gaxtopos. [IpaBuno muaumyma FO. JInbuxa. 3aKoH TosiepaHTHOCTH B.

[Mendopna
Tema 4.2. IKocucreMa - QyHKIMOHJIbHAS eIMHUIA IKOJOIrHH. DKOJIOrMUeCcKas XapaKTepUCTHKa BUA U 2 OK 01

HOMYJISIMK. DKOJIOTHYecKasl HUILA BUAa. DKOJOTMYECKHE XapaKTepucTuku nomysiauuu. CooOuiecTa u OK 02
Jxrocucrema - sKOcUCTeMBI. bruorieHo3 u ero ctpykrypa. CBsi3u Mexay opranu3MamMu B OuorieHo3e. CTpyKTypHBIE OK 07
bymrunonaTLH KOMITOHEHTBI 9KOCHCTEMBI: TIPOTyLIEHTHI, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIeCTB ¥ MOTOK YHEPTUU
A% eHma B 9KocucTteMe. Tpopuueckue ypoBHU
IKOJIOTHH

IIpakTnueckoe 3ansaTue 12:Tpopuyeckne nenu u cetu. OCHOBHBIE MIOKA3aTeNIN IKOCUCTEMbI. buomacca 2

U MPOJYKIMA. DKOJIOTHYECKUE MUPaMUJIbl Yhcel, Guomacchl U 3Hepruu. [IpaBuiio nupaMubl S3HEPruu.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM 10 IEPEHOCY BELIECTBA U SHEPIHH B

9KOCHCTEMAX C COCTaBJICHUE TPOPUUECKHX LIeTIel U MUpaMu OMOMacChl U SHEPTUU
Tema 4.3. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Buocdepa - Buocdepa - raodanbHas 3kon0oruveckas cucreMa buocdepa — xxuBas ob6omouka 3emiu. Pazsutue OK 02
rjodajabHast npejcTaBieHuil o Ouocdepe B Tpyaax B.U. Bepuanckoro. Obnactu 6uocheps! u ee koMmrnoHeHTHI. JKuBoe OK 07
JIKOJIOTMYECKasl | BEIIeCcTBO OMocdepsl U ero GyHKIuH.
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus 6rocheprl. OcobeHHOCTH OUOCchepsl Kak r00albHON 3KOCUCTEMBI.

Jlunamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl BemecTB U OMOre0XMMHUYECKHE IIUKIIBL.

['mo0anbHbIE IKOJIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Conep:xxanue yueOHOro MaTepuaJia 2
I'no6anbHbIe I'no6anbHbIe IK0T0THYEcKHe TP00JIeMbl COBPEMEHHOCTH OK 02
JKoJIoruYecKkne | 3arpssHeHue atmMocdepsl. [lapHukoBbIN 3P heKT, KUCIOTHBIE JOXKAH, 030HOBbIE IBIPHL. 3arpsi3HEHUE OK 04
npoodJieMbl mutochepsl. OnycTeiHMBaHKE. 3arpsi3HEHUE THAPOCOHEPHI. OK 07
COBPEMEHHOCTH
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlePKAHUE

Tema 4.5. Conep:kanue y4eOHOT0 MaTepuaJia OK 01
Bausinue " OK 04
AHTDOMOreHHbIX Bausinue aHTpONoOreHHbIX GakTOPOB HA ﬁnvoubepy. AHTpPONOreHHbIE BOSI[?I/ICTBI/I}I Ha Ouocdepy. OK 07
(haKTOpOB Ha 3arpsi3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHS. AHTPOIIOT€HHbIE BO3/IEHCTBUS HA aTMOchepy. ITK 3.2
6 BoszneiictBus Ha ruapocdepy. BozaeiictBus Ha mutochepy. AHTPONOTCHHBIE BO3ICHCTBHS HA OMOTHYECKHE '
nocgepy coobuiecTBa. OXpaHa OKpyKaromIei Cpe/ibl Ha K1 TPAaHCIIOPTE.
IIpakTnyeckoe 3ansaTue 13
«OTX0BI NPOU3BOACTBA U METOAbI YTHIU3AIUN»
Tema 4.6. Coaeprxanue yueOHOro MaTepuasa
OHepreTuka u TpanuLMOHHBIE U HETPAAULUOHHBIE HCTOYHUKH SHEPTUH. DHEPIUs B )KU3HU YeJIOBEKa. DHEPreTUYECKUe OK 02
IKOJI0rus pecypchbl. DKOJIOTUYECKHE XapaKTEPUCTUKH TEIIOBOM SHEPreTUKU, AaTOMHOM, TUAPOIHEPTETUKU. DKOHOMUS OK 07
SHEPruu
Tema 4.7. Coaep:xanue yueOHOro MaTepHaJia
Binsinue Biusinue conuaibHO-IK0JIOrMYeCKUX (PAKTOPOB HA 3/10POBbE YeJIOBEKA 3/I0POBbE U €T0 OK 04
COUAJIBHO- cocrapnsitole. GakTopbl, MOJTOKUTEILHO U OTPUIIATENIHHO BIUSIONINE HA OpraHu3M 4enoBeka. [Ipobiema OK 07
IKOJIOTHYE€CKHX | TEXHOTE€HHBIX BO3/ECUCTBUI Ha 3JJ0POBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE 10151, ObITOBAsE XUMUS,
¢axkTopos Ha U30BITOYHBIE IIYMBI, paualys U T.11.). AJanTtaius opranu3Ma yenoBeka K GakTopaM OKpyKarollen Cpeibl.
3/10pOBbE [Tpuntmne! popMupoBaHus 310poBke cOeperatoiero nopeaeHus. Gusnueckas akTHBHOCTD U 37I0POBbE.
yeJoBeKa Ornpezenenne cofep>kanusl MUIIEBBIX J00ABOK B MPOAYKTaX
Pa3pnen S. buoJiorusi B :KU3HH
Tema 5.1. Copepxanue yuyeOHOro Mmarepmuasa OK 01
Buorexnosornu OK 02
BuoTeXHO0JI0rHH B )KM3HU KaXKI0T0. bHOTEXHOIOTHS Kak HayKa U Tpou3BOACTBO. OCHOBHBIC HAIIPaBJICHUS
B IKH3HM COBpEMEHHOM OnoTexHoIoTuu. MeToabl OnoTexHoNOoruu. OOBEKTH OMOTEXHOIOTHU. DTHKA OK 04
KaK10ro OMOTEXHOJOMMYECKUX U TEHETUYECKHMX IKCIIEPHMEHTOB.
DTHYECKHUE acTIeKThI pa3BUTHS OMOTEXHOJIOTUN U IPUMEHEHUE UX B JKU3HU YelloBeka, Pa3putue
OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUYECKUX cUcTeM (OMonHKeHepHusi, OMonH(opMaTrKa, OMOHUKA) U X
MIPUMEHEHNE B KU3HH YEJIOBEKA MOUCK U aHATU3 WH(POPMAIIMH U3 PA3THYHBIX HCTOYHUKOB
Tema 5.2.2.

Conep:kaHue y4eGHOr0 MaTepuasia
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Cenexnust OK 02
pacTeHmi, OK 04
AUBOTHLIX I Ce.nelcm:m OCHOBHBIE MeTO/AbI U I0CTH:KeHHA. L{eHTpbl MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX
MHKPOOPTaHU3M PACTCHHIL
OB
Tema 5.2.3. Coaep:xanue yueOHOro MaTepuaJia 2
IIpuponooxpanH | [pupoaooxpaHHas AeaTeJbHOCTD. VicTOpHs oXpaHbl Ipupobl B Poccuu. 3aroBeHUKH, 3aKa3HUKH, OK 02
ast HallMOHAJIbHBIE IApKH, MaMATHUKHU IPUPOALL. [IpuponooxpaHHbie MEephl HA KEIE3HOLOPOKHOM OK 04
AESTEILHOCTD TpaHCOPTe(BBICTYIUICHHE C TIPE3EHTAIIHEN ) OK 07
JAu¢pepeHunpoBaHHbIN 3a4eT 2
HTOrO 32 2 ceMecTp 46
B Tom u4mnciie:
JeKIHsl, YPOK 40
NpaKTHYeCKHe 3aHATUS 2
NPHUKJIATHON MOYJ/Ib 4
Bcero: 78
B Tom u4mnciie:
Jlexkuus, ypok 50
NpaKTHYeCKHe 3aHATUS 24
NPHUKJIATHON MOYJ/Ib 4
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IIpumepHbIe TEMbl HHAMBUIYAJIbHBIX IPOEKTOB

1.CoBpemeHHbIE NIPEACTABICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTSIX IBOJIIOLIUH.

2.CoBpeMeHHbBIE MPEJCTABICHUA O 3apOXKIEHUHM >KU3HU. PaccMoTpeHue M oOlLeHKa
Pa3IMYHBIX TUIIOTE3 IPOUCXOXKICHUS

3.BozneiicTBue yenoBeka Ha MPUPOAY Ha PA3TUUHBIX dTarax Pa3BUTHUS YEJIOBEUECKOTO
oOrrecTBa.

4.BiusHHE OKpY>KalOILlel CpeJibl U €€ 3arpsA3HEHMsI Ha Pa3BUTUE OPraHU3MOB.

5.BnusiHne KypeHus, ynotpediieHus alnKkoroiis 1 HAPKOTUKOB POJUTENAMU Ha

SMOPHOHAIEHOE Pa3BUTHE PEOCHKA.

6.Butramunsbl, pepMeHTHI, TOPMOHBI U UX POJIb B Opranusme. Hapymenus npu ux
HEJOCTaTKe U U30bITKE.

7.buoreHo3bI (3KOCUCTEMBI) Pa3HOTO YPOBHS U UX COMOJYMHEHHOCTD B INI00ABHOM
aKocucTeMe — omocdepe.

8.BunoBoe u sxonornyeckoe pazHooOpasue OMOIIEHO3a KaK OCHOBA €T0 YCTOWYHBOCTH.

9.[1oBbIlIEHUE TPOTYKTUBHOCTH (DOTOCHHTE3a B UCKYCCTBEHHBIX SKOJIOTHUYECKHUX

CHUCTEMax.

10.Ponp npaBUTEIHCTBEHHBIX U OOIIECTBEHHBIX IKOJOTHUYECKUX OpraHU3aIliil B

COBPEMEHHBIX PAa3BUTHIX CTPaHAX.

11.PanronanbHOE MCTIOIB30BAHUE M OXPaHa HEBO30OHOBIISIEMBIX MPUPOIHBIX PECYPCOB

(Ha KOHKPETHBIX MPUMEPAX ).

12.0OmacHOCTH r100aIBHBIX HapylIeHuid B Onochepe. O30HOBBIC «IBIPHI», KHCIOTHEIC

JOXKIH, CMOTU ¥ X IIPEJOTBPAILCHHUE.

13.Dxonoruueckue Kpu3ncel U 3Konorunyeckre karacrpodsl. [Ipenorepamnienre ux

BO3HHUKHOBEHHS.

14.Apxeiickas u [IpoTtepo3oiickast 3pbl ¢ TOUKU 3peHUs OHMOJIOTa.

15.buonornyeckue MeTobl OOpHOBI C BpeIUTENIMU KOMHATHBIX PACTCHUH.

16.buoTexHO0THS - HAJSKIBI U CBEPILICHHUS.

17.bopwba co crapenuem B 21 Beke.

18.Bupych - HeKIIETOYHBIE (DOPMBI KH3HH.

19.Bupycsl - 6ena 21 Beka.

20.BiusiHue cTpeccoB Ha 3710pOBbE YEIIOBEKA.

21.BimsiHue TPaHCTEHHOTO KOPMa Ha Pa3BUTHE PETIPOAYKTUBHOW CHCTEMBI MBIIEH.
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22.BrnvsiHuE TPAHCIIOPTHOM 3arpsi3HEHHOCTH BO3/1yXa Ha STTU(PUTHBIC TUITAHHUKH
HAILIETo Kpasl.

23. pUTOHIIUAHBIX PACTCHHI HA )KUBBIC OPTAHU3MBI.

24.1'unoTe3sl 0 MPOUCXOKIACHUH YeJIOBEKa

25.JIBrxyimue cuisl dBoJonK. bope0a 3a cyniecTBoBaHueE.

26.EctecTBeHHBIE COOOIIECTBA KUBBIX OPTaHU3MOB. BHOTE€OIIEHO3HI.
27.MI3MeHeHue OCTPOTHI CIIyXa, B 3aBUCHUMOCTH OT BO3pPAcTa U BIUSHUS (PaKTOPOB
BHEIIHEH CpEIbl.

28./3yuenue 1oMaIIHero paloHa MUTaHUsl CTYIEHTOB C LIEJIbIO BBISIBICHUS B HEM
TEHETUYECKU MOAU(PHUINPOBAHHBIX HHTPEIUEHTOB.

29.MHnuBHIya IbHOE PAa3BUTHE OPTaHU3MOB, HITH OHTOT€HE3

30.MckyccTBeHHbBIE OpraHbl - MpodiieMa U NepCHeKTUBI.

31.Hcue3arommue BUAbI pacTCHUIN

32.Mcye3nyBuIre BUABI paCTCHUH.

33.MojHas ofex/1a ¥ 370POBbE

34.Hayunsie noctmxkenus B.W. BepHaackoro

35.Hayunble u 3THYeCKUE MPOOIEMBbI KITOHHPOBAHUS.

36.HoBbIe BaKIIMHBI - HAICK/IBI U CBEPIICHUS

37.0npenernenne KPUTEPUEB YCIICITHOCTH O0ydeHUS

38.0ten renetuxu - ['perop Morann Menpens.

39.IIpuopuTeTsl B MUTAaHUH COBPEMEHHOM MOJIOJIEKH.

40.ITomy4enune Ouora3a u OMOKOMIIOCTA B YCIOBUSAX CEITHCKONH MECTHOCTH.
41.IlpumMeHeHune JIEKapCTBEHHBIX PACTEHHH KUTESIMH HAIIIEro ropoJia

42 ITpuunHbI HApYIICHUs 3pEHUS Y JeTel

43.I1poGneMbl 6MOpa3HOOOPA3Hsl - COBPEMEHHBIE ACTIEKTHI.

44 Cwmemannsle Opaku. MccnenoBaHus y4eHbIX.

45.CoBpeMeHHbIE B3IJISI/IbI HA IPUPOAY CTAPEHHUS.

46.CoBpeMeHHbIE MTPECTABICHHS O MPOUCXOXKICHUN )KU3HU

47.CTBOJNIOBBIE KJIETKU M BbIpAIIMBaHUE OPraHOB M TKaHEH.

48.CTpecchl M CTPEeCCOYCTOHYNBOCTD OPraHU3Ma YEIOBEKa.

49.Crapenue yenoBeka. EcTb i penienne mpo0iaeMbr?

50.®DakTopsl, BAUSIONINE HA pa0OTOCTIOCOOHOCTh M YTOMJICHHE B YUeOHOM Ipoliecce.
51.11leHTpBI MIPOUCKXOKIACHHS KyIbTYPHBIX PACTEHUN M TOMAIITHUX KUBOTHBIX.
52.9Bomronust 6nocgepsl.

53.3BOJ’IIOI_II/ISI YCJIOBCKA - BOBMOXHBIC PE3YJILTATHI.
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3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIIJINHbBI

3.1. MarepuajibHO-TEXHUYECKOE O0ecnevyeHune
Pabouas mporpaMmma JUCHUIUIMHBI peayiu3yeTcs B ydeOHOM kaOuHeTe «buomorus.
O6opynoBanne yueOHOTO KaOUHETA:
- pabourie MecTa JiyIsl O0y4JaroIINXCS;
- pabouee MecTo MpemnoiaBaTes;
- KOMILUIEKT y4eOHO-HATJISTHBIX TTOCOOUH;
- 3JIEKTPOHHBIE 00pa30BaTEIbHbBIE PECYPCHI 110 OUOIOTUU
- CT€H/IbI, TAOJIHIIBI CXEMBI.
- KOMIUIEKT HOPMATUBHBIX JOKYMEHTOB;
- y4eOHO-METOANYECKUN KOMIUIEKC Y4eOHOTO IpeaMeTa.
TexHuueckue cpeacTsa 00y4eHHUS:
- MEPEHOCHOE MYJIbTUMEIUNHOE 000PYIOBAHUE;

3.2. UndopManmoHHoe obecnievyeHne o0yueHust

JJIeKTPOHHbIE U3TAHUSA

1. buonorusa. 10-11 xnacc (yriayOieHHBIM YpOBEHB): YUeOHUK JJIsi CPEIHETO
obmero oopazoBanus / B. H. Apeirun [u ap.]; mox o6ment pegakmueii B. H.
Speiruna. — 2-e u3n. — Mocksa: UsnarensctBo HOpaiit, 2022. — 357 c.
— (Hapomuoe mpocsemienue). — ISBN 978-5-534-15630-0. — Tekcr:
anekTpoHHbIN // OOpa3oBarenbHas minatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. Jlammmkas, T.B. buonorus. Tectel : ydeOHOe mocoOue g CPEIHETO
npodeccuoHanbHoro  obpaszoBanusi/  T. B. Jlanumkas. —  Mocksa :
N3narenscTBo FOpaiit, 2023. — 40 c.

3. OOyxoB, [I. K. buonorus: kIeTKky U TKaHU: y4eOHOE TTOCOOHUE I CPETHETO
npodeccuonansaoro oopazosanus / [. K. O6yxos, B. H. Kupunenkosa. —
3-e u3n., mepepad. u gom. — MockBa: U3marenscTBo FOpaiit, 2022. — 358
c. — (IIpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-07499-4. —
Tekct: anexTponHbiit / O6pazoBarenbHas miatdopma Opaitt [caiiT]. —
URL.: https://urait.ru/bcode/494034

4. lOnakosa, O. W. buosorus: Bbiaromuecs: yueHsle : ydeOHoe mocodue st
cpeadero mpodeccuoHanbHoro oopazoBanusi/  O. U. FOmakoBa. —  2-¢
u3a. — Mocksa : U3narensctBo FOpaiit, 2023. — 264 ¢. —

5. buonorusi: y4yeOHUK W TPAKTHKYM IS CpeaHETro MpodecCHOHATBEHOTO
obOpazoBanus / B. H. Apsirun [u ap.]; nox penakuueit B. H. SApeiruna. — 2-
e m3a. — MockBa: WzpmarensctBo FOpaiit, 2022. — 378 c. —
(ITpodeccuonansuoe obpaszoanue). — ISBN 978-5-534-09603-3. —
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Tekct: anextponHbiit / O6pa3oBarensHas miatdhopma HOpaitt [caiiT]. —
URL.: https://urait.ru/bcode/489661

. buonorus B 2 4. Yacts 2 : yuebnuk amus By3os / B. H. Speirun [u ap.] ; mox
penakmueit B. H. Speiruna, Y. H. BonkoBa. — 7-e u3n., nepepad. u 1011, —
Mocksa : M3gatenbctBo FOpaiit, 2023. — 347 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-04094-4. — Texcr : 2IeKTPOHHBIH //
OOpasoBarenbHas wiathopma KOpawT [caiT]
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

KoHTpoib W oOLeHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

JTACITATUINHBI

HaIrpaBJICHHLIC Ha

PaCKpBIBAOTCA

gepe3

dbopmupoBanue OOmMUX U

JVCHUIUIMHAPHBIE — PE3YJIbTaTHhI,

npodeccruoHaTbHBIX

KOMHCTGHHI/Iﬁ I10 pasaciiaM U TCMaM COICPIKAHNA y‘-IC6H01"O Marcpuala.

O0mas komnereHus Pa3znea/Tema T oeHOYHBIX MePONIPUATHH
OK 2 Hcnonb3oBath P1 .Temal.l BXxoHOW KOHTPOJIb TECT.
COBPEMEHHBIE CPEIICTBA 3anonnenue Tabaunbl «Bxaan
IIONCKa, aHaJIn3a 1 VUYEHBIX B Pa3BUTHE OHOIOTHID)
UHTEpIpeTaluu 3anoJiHeHUE CPAaBHUTEIbHON
Hngopmartun u TaOIMIBI CXO/ICTBA U PA3JINUU
HH(OpMAIHOHHEIE ’KUBOT'O U HEKHUBOTO
TEXHOJIOTHH JIJIs1 BBITTOJIHEHUS
3a/1a4 npodeccruoHanbHON
NEeSATEIbHOCTH
OK 4 D¢ddexruBHO
B3aUMO/ICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e
OK 2 HUcnoap3oBaTh P1.Temal.2 OueHuBaemasi JUCKyCCHs IO BOIIpOcam

COBPEMEHHBIE CPEACTBA
MIOMCKA, aHaJIu3a U
MHTEPIpETaun
WNudopmanuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUH ISl BHITIOJTHEHUS
3a/1a4 mpodeccruoHambHOM
JeSTeNbHOCTH

OK 4 D¢ dextuBHO
B3aUMO/JIeHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

JIEKINH
Pa3paboTka MeHTaIbHOM KapThl IO
KJI1acCU(UKAIIUH KIIETOK U MX CTPOCHUIO
Ha IIPO- U DYKapUOTUYECKUX U I10
L[apCTBaM B MHUHH I'PYIIIAX
BelinonHenue 1 3ammra nNpakTHYECKUX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI, OaKTEepUn) U
KJIETOUHBIE BKJIIOUEHUS (Kpaxmall,
KapOTUHOMIBI, XJIOPOIJIACTHI,
XPOMOILIACTBI)»

IIpaxTnueckoe 3ansatue. IIpencrasienne
YCTHBIX COOOIIEHUH ¢ pe3eHTalneH,
ITOATOTOBJIEHHBIX 110 ITEPEYHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
IIpenoaaBaTeneM

OK 1 BeiOupats criocoosl
pereHus 3a1a49
npodeccnoHaNbHOM
JeSTeTbHOCTH

OK 2 Hcnonb3oBarhb
COBpPEMEHHBIE CPEICTBA
MIOUCKa, aHaJIM3a U
WHTEPIpETAINN
WNudopmanuu u
nH(OpMaLIOHHbIE

P1.Tema 1.3,1.4

OpPOHTAIBHBIN ONPOC

PazpaboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
ITOCJIEI0BATEIbHOCTH HYKJIEOTHU/IOB,
AMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS NTOCIIEI0OBATEBHOCTH
Hykneotnnos JJHK

OpOHTAIBHBIN ONPOC

3arnosHeHHEe CPaBHUTENBLHON TaOIUIIBI
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TEXHOJIOTUH IS BBITTOTHEHUS
3a7a4 MpoQecCuoHaNbHOM
JEATebHOCTH

OK 4 D¢ dexrruBhO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

XapaKTepUCTHK TUIIOB OOMEHA BEIIECTB

OK 2 Ucnoab3oBaTh P2.Tema 2.1. OueHuBaemasi JUCKYCCHUS
COBpPEMEHHBIE CPEeJICTBA Pa3paboTka MeHTaNbHOM KapThl
MOMCKA, aHAJIN3a U TKaHeH, OPraHoB U CUCTEM OPTraHOB
UHTEpIIpETALNU OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
Nudopmanuu u YEJIOBEK) C KPATKOM XapaKTepUCTUKOU
nH(pOpMaIMOHHBIE ux GyHKIMH OpOHTAIBHBIN OMPOC
TEXHOJIOTHU JIJIs1 BHITIOJIHEHUS 3anojHeHue TaOIHIIbI ¢ KPaTKOU
3a/1a4 npodeccuoHanbHON XapaKTepUCTHKON U puMepamu hopm
NEeSATEeTbHOCTH Pa3MHOKEHHUS OPTaHU3MOB
BBITIOJTHEHUS 3a/1a4 [IpencraBienue pe3yabTaToB
poeCCHOHATLHOM MPaKTHYECKUX PadoT

ACATCIILHOCTH 3aiyra TBOPYECKUX padboT

OK 4 DddexruBHO

B3aMMO/ICIICTBOBATD U

paboTaTh B KOJUIEKTHBE U

KOMaHze

OK 2 Hcnonb3oBath P2.Tema 2.2 Pa3paboTka 1eHTBI BpeMEHHU C

COBPEMEHHBIE CPEJICTBA
MIOMCKA, aHaJIu3a U
MHTEPIpETaun
WNudopmanuu u
nH(OpMaLIOHHbIE
TEXHOJIOTUH ISl BHITIOJTHEHUS
3a/1a4 mpodeccuoHanbHON
JeSTeNbHOCTH
BBITIOJTHEHUS 3a/1a4
npodeccuoHaTbHON
NeSITeNIbHOCTH

OK 4 D¢ dextuBHO
B3aUMOJICVICTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHIe

XapaKTEPUCTUKOM 3TAIOB OHTOTEeHE3a
OT/IE€JIbHOM T'PYIION )KUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIaM
Tect/onpoc

CocTaBjicHHE >KU3HEHHBIX IIUKIOB
pacTeHuii 1o oTAenam (MOXOBUIHBIE,
XBOIIIEBH/IHBIC, TATTIOPOTHUKOBUTHBIC,
roJ0CEMEHHbBIE, TOKPHITOCEMEHHBIE)
[IpencraBnenue pe3yabpTaToB

NPAaKTUYECKUX paboT
3aiuTa TBOPUECKUX paboT
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OK 2 Hcnonb3oBath
COBpEMEHHBIE CPE/ICTBA
MOWCKA, aHaJIM3a U
HUHTEPIPETAINH
Nudopmanuu u
nH(POPMAaLMOHHBIE
TEXHOJIOTUH JUTSI BBITIOJTHEHUS
3aza4 npodeccuoHaAIbHON
JESTEITbHOCTH
BBITIOJTHEHHUS 3a/1a4
npoeCCHOHATLHON
JeSTeIbHOCTH

OK 4 DddextrBHO
B3aWMO/ICVICTBOBATH U
paboTaTh B KOJUIEKTUBE H
KOMaH/Ie

P2. Tema 2.3

Pa3zpaboTka rioccapus
OpPOHTAIBHBIN ONPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJICACTBCHHLIX IIPHU3HAKOB IIPU
MOHO-, TU-, IOJINTUOPUIHOM U
AHAIM3UPYIOIIEM CKPEILMBAHUU,
COCTaBJICHUE T€HOTUITUYECKHUX CXEM
CKpeIIUBaHus

OK 1 Bsi6upatb criocoOst P2 .Tema 2.4 Tect. PazpaboTka rioccapust
peleHus 3a1a4 Pemenue 3amau Ha onpezeneHue
npoecCuOHATBLHON BEPOSITHOCTH BO3ZHUKHOBEHUS
ACATCIIPHOCTH HACJICACTBCHHBIX IIPHU3HAKOB IIPHU
OK 2 Mcnombsosath CILICTIICHHOM HAaCIIC0BaHMH,
COBPCMCHHBIC CPC/CTBA COCTaBJICHUE TEHOTHUITHYECKIX CXEM
MOWCKa, aHAJIHM3a U CKpEIMBAHHS

MHTepIpeTanuu

WNudopmanuu u

MH(pOPMaLMOHHBIE

TEXHOJIOTUH JUTSI BHITIOJTHEHUS

3a71a4 NpoQeccuoHaNbHOM

JESITeITbHOCTH

BBITOJIHEHUS 3a/1a4

npo¢ecCuOHAITBHON

JeSTeNbHOCTH

OK 1 BeiOupats crioco6s! P2 Tema 2.5 Tecr.

pelieHus 3aaaq
npodeccnoHanbHOMI
JESITeITbHOCTH

OK 2 Hcnonb3oBath
COBpPEMEHHBIE CPEJICTBA
MOKCKA, aHaTTN3a U
HWHTEPIIPETAIIHH
WNudopmanuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JIJISI BBITTOJIHEHUSI
3a1a4 mpodeccruoHanbpHON
JeATeNbHOCTH

BBITIOJTHEHUS 3a/1a9
npodeccnoHaNbHOMI
JeSTeTbHOCTH

OK 4 D¢ dexrruBHO
B3aUMO/JIEMCTBOBATH U
paboTaTh B KOJUIEKTUBE U

Pemienue 3a1a4 Ha onpejeneHe TUIa
MyTallly IIPH NIepeaye
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE T€HOTUIIHYECKUX CXEM
ckpemuBanus lIpencrasienne
pe3yJIbTaTOB NMPAKTUYECKUX padboT
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KOMaHIe

OK 2 HUcnonb3oBath
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHaJIHM3a U
WHTEPIpPETAINN
WNudopmanuu u
WHPOPMAIIMOHHBIC
TEXHOJIOTUH IS BHITIOJTHEHUS
3a71a4 MpoQecCHOHATBHOM
JeSATeIbHOCTH
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTbHOM
JeSTEeITbHOCTH

OK 4 D¢ dexruBhO
B3aUMO/JICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaHJ1e

P3. Tema 3.1

OpPOHTAIBHBIN ONIPOC

Pazpabotka rioccapusi TEpMUHOB
PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS
HBOJIFOLIMOHHOTO YYEHHUS
IIpenocraBienue pe3ynbTaToB

MPAKTUYECKHUX paboT

OK 2 Hcnonb3oBath
COBpPEMEHHBIC CPEJICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAIINH
Nudopmanuu u
nH(POPMAIOHHBIE
TEXHOJIOTUH JIJIs1 BBITTOJIHEHUS
3a11a4 MpodeccHoHaATBHON
JeSITeIbHOCTH
BBITIOJTHEHHUS 3,124
npodeccnoHanbHOM
JeSTEIILHOCTH

OK 4 D¢ dextnuBHO
B3aWMO/IEMCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

P3. Tema 3.2

OuenuBaemas IUCKYCCHSL:
UCIIOJIb30BaHUE apTyMEHTOB,
OHMOJIOrMYeCKON TEPMUHOJIOTHN U
CHMBOJIMKH IS JOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIT

Pa3paboTka JieHTBI BpEMEHH
BO3HUKHOBCHUS U Pa3BUTHS KU3HU Ha
3emne

OK 4 D¢ dexruBHO
B3aHUMOJICHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/C

OK 7 CopelicTBOBaThH
COXPaHEHUIO OKPYKaroIIei
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUS 00
W3MEHEHHUU KJIuMaTa,
TIPUHIIUITBI OEPEKITMBOTO
IIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

P3. Tema 3.3

Tect OpoHTaNBHBIN OIIPOC
Tabnuua KkpuTepuu Buaa

OK 02Mcnonp30BaTh
COBPEMEHHBIE CPEJCTBA
IOMCKa, aHaJIN3a U
MHTEpIpeTau

P3. Tema 3.4

HpeI[OCTaBJICHI/IC PE3YyJIbTAaTOB
MPAKTUYCCKUX pa60T IlogroroBka
MMpE3CHTaluN
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Nudopmanuu n
MH(pOPMAaLMOHHBIE
TEXHOJIOTUH JUTSI BBITIOJTHEHUS
3az1a4 npodeccuoHaIbHON
JESTEITbHOCTH
BEITIOJTHEHHUS 3a/1a4
npoeCCHOHATLHON
JeSTeTbHOCTH

OK 4 DddextrBHO
B3aUMO/ICVICTBOBATH U
paboTaTh B KOJUIEKTUBE H
KOMaHJ1e

OK 02Hcnonb30BaTh
COBpEMEHHBIC CPEICTBA
MOKCKA, aHaJN3a U
HUHTEPIIPETAINH
Nudopmanuu u
nH(POPMAIOHHBIE
TEXHOJIOTUH JIJIs1 BBITTOJIHEHUS
3a11a4 MpodeccHoHaATBHON
JeSITeIbHOCTH
BBITIOJTHEHHUS 3,124
npodeccnoHanbHOM
JEeSTeIILHOCTH

OK 4 DddextuBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

P3. Tema 3.5

®poHTaTBHBINA OITPOC

PazpaboTka IeHTbI BpeMEeHU

IMPOUCXOKIACHUS YCTIOBCKA

OK 1 Bsi6upatb criocoOsl
peleHus 3aaa4
npo¢ecCuOHATBHON
JeSTeNbHOCTH

OK 2 Hcnonb3oBath
COBpPEMEHHBIE CPEICTBA
MOKCKa, aHaIn3a 1
MHTEpIpeTanuu
Nudopmanuu u
MH(pOPMAalLMOHHbIE
TEXHOJIOTUH TSI BHITIOJTHEHUS
3a71a4 NpoQeccuoHaNbHOM
JeSTeTbHOCTH

BBITOJIHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeATeNbHOCTH

OK 7 CopericTBoBaTh
COXPaHEHMIO OKPY’KatolIeH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUs 00
W3MEHEHHUHN KJIMMaTa,
MIPUHIUIIBI OEPEXKIINBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO

P4. Tema 4.1

Tect 1o 3xo0rNYecKUM QakTopam 1
cpellaM >KM3HU OPTaHU3MOB Y CTHBII

ompoc. [IpencTaBienue pe3ynpTaToB

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
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JIEWCTBOBATh B UPE3BbIYANHBIX
CUTyalusiIx

OK 1 Beibupars cnocoObi| P4.Tema 4.2 CocraBneHue cxem KpyroBopora

peicHuA 3a1a4 BCILICCTB, UCII0Jb3Ysl MaTCpHUaJIbl

npodeccuOHATBLHON JEKIHH

ACATCILHOCTH Pemnrenne npakTHKO-OPHEHTHPOBAHHBIX

OK 2 Henounbsosars PacYETHBIX 3aIaHKH 110 TIEPEHOCY

COBPCMCHHBIC cpelcTsa BEIIECTBA M YHEPTUU B IKOCUCTEMAX C

IIOUCKA, aHau3a u .
cocCTaBJIeHUE TPOPUUECKUX LIeTeH U

MHTEpIpEeTanuu

MopMarmm " nUpamMul OMOMacChl U SHEPTUU

nH(POPMALMOHHBIE

TEXHOJIOTUU JJIS BBINOJHEHUS

3aaq npodeccnoHanbHOM

JeSTeNbHOCTU

BBITTOJTHEHUS 3a1a4

npodeccuoHaTbHON

JESATeIbHOCTH

OK 7 CoieiicTBOBAaTh

COXPaHEHUIO OKpYKaroIeu

cpenbl, pecypcocOepeKeHuIo,

IIPUMEHSITh 3HaHUS 00

U3MEHEHUU KJIMMara,

IIPUHIAIIBI OepeKIIMBOTO

MPOM3BOACTBA,  3(PPEKTHBHO

JENCTBOBATh B YPE3BBIYANMHBIX

CUTYyaLUsAX

OK 1 BeiOupats crioco6sl P4. Tema 4.3 OuenuBaemas IUCKyccus

peleHus 3a1a49
npodeccuoHaTbHON
JESITeTbHOCTH

OK 2 Hcnonb3oBarhb
COBpPEMEHHBIE CPEJICTBA
MOUCKa, aHaJIu3a U
WHTEPIpETann
WNudopmanuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUH ISl BHITIOJTHEHUS
3a/1a4 mpodeccuoHanbHON
JeSTeNbHOCTH

BBITIOJTHEHUS 32,149
npodeccnoHaNbHOM
JeSTeTbHOCTH

OK 7 CopneiicTBOBaTh
COXPAHEHUIO OKpYKarolen
Cpenbl, pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX

Tect. Tabnuna. [Ipeacrasnenue
pe3yabTaTOB NMPAKTHUECKUX padoT
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CUTyalusx

OK 2 Hcnonb3oBath
COBpPEMEHHBIC CpencTBa
TIOUCKA, aHanmm3a u
WHTEPIpPETAINN

WNudopmanun U
WHPOPMAIIMOHHBIC

TEXHOJIOTUU JJISl BBIIOJHEHUS
3amad npodeCCHOHATLHON
JeSATeIbHOCTH

BBITTOJIHEHUS 3a1a4
npodeccnoHaTbHOM
JeSTEeITbHOCTH

OK 4 D¢ dexTrBHO
B3aMMOJICHCTBOBATh u

paboTaTh B KOJUIGKTHBE U
KOMaH/1e

OK 7 CojeiicTBOBaThH
COXPAHEHHUIO OKpYIKaromien
CpeIIbl, pecypcocOepekeHHIO,

MIPUMEHSTh 3HAHUS 00
N3MCHCHUU KjmMmara,
[IPUHIIMITBI OepeKIMBOTO

MPOU3BOJICTBA,  A(P(PEKTUBHO
JICVICTBOBATh B YPE3BBIYANHBIX
CUTYaIHSIX

P4. Tema 4.4

@poHTAIBHBIN ONIPOC
Tect 1o Bompocam JEKIUU
3arnoIHEHUE CXEMBI
Kpoccsopn

OK 1 BeiOupats crioco0s
penieHus 3anaqy
npodecCuOHAIBHON
NEeATETbHOCTH

OK 4 D¢ dextuBHO
B3aUMO/ICHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/1e

OK 7 CopneiicTBoBaTh
COXPaHEHUIO OKPYKaroIIei
Cpelbl, pecypcocOepexKeHHIo,
MPUMEHSITh 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

I1K3.2 pa3zpabortath
TEXHOJIOTUYECKHE MPOLIECCHI
Ha PEMOHT OT/AEJIbHBIX
JieTanen v y3J10B MOJBHKHOTO
COCTaBa >KeJIE3HBIX JOPOT B
COOTBETCTBHUU C
HOPMAaTUBHBIMHU JTOKYMEHTAMH

P4. Tema 4.5 I1-o/c

Tect, Tabnuia npuMepsl
AHTPOTIOTEHHBIX (PAKTOPOB
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKHUX padoT
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OK 2 Hcnone3oBars
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJN3a U
MHTEpIpEeTauu
Nudopmanuu u
nH(POPMAaLMOHHBIE
TEXHOJIOTUH JIJIS1 BBIIOJTHEHUS
3aza4 npodeccuoHaAIbHON
JesITeIbHOCTH

BBITTOJIHEHUS 3a/1a4
npodeccuoHanbHOM
JeSATeIbHOCTH

OK 7 CopericTBoBaThH
COXPaHEHHIO OKPY>KaIOIIeH
Cpelbl, pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KIIUMaTa,
IIPUHLIMIIBI OEPEKITUBOTO
MPOM3BOICTBA, Y3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

P4 .Tema 4.6

CpaBHUTEIIbHAS XapaKTePUCTHKA
Pa3HBIX PHEPTETHUECKUX HCTOYHUKOB
[ToAroTOBUTH MPUMEPHI SKOHOMHUHU
sHepruu Tabnuia

OK 4 D¢ddexruBHO
B3aHMMOJICHCTBOBATh 1
paboTaTh B KOJUICKTHBE H
KOMaHJI€

OK 7 CopelicTBOBaThH
COXPaHEHUIO OKPYKAroIIeH
Cpelibl, pecypcocOepekeHHIo,
MPUMEHSITh 3HAHUSI 00
W3MEHCHHUU KJIUMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

P4.Tema 4.7

OuenuBaemas 1UCKyccus
Brinonnenue npaktuyeckoil paboTsl
Tect no Bompocam JIeKIUU

OK 1 Bsi6upatb criocoOsl
peleHus 3aaa4
npogecCuOHAIBHON
JeSTeNbHOCTH

OK 4 D¢ dextuBHO
B3aUMOJICHICTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/1e

OK 2 HMcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKa, aHaJIM3a U
MHTEpIpeTalun
Nudopmanuu u
MH(pOPMAaILMOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a71a4 MpoQecCuoHaNbHOM
JeSTeITbHOCTH

P5. Tema .1

BelntonHeHue kelica Ha aHaIu3
MH(OPMALIUU O HAYYHBIX JTOCTHKEHUIX
B 00JIaCTU I'eHETUYECKUX TEXHOJIOTHIA,
KJIETOYHOW MHXEHEPUH, MUILIEBBIX
OMOTEXHOJIOTHH, ITpe/ICTaBICHHE
pE3YJIBTATOB PEIICHUs KEWCOB
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BBITTOJTHECHUS 33124
npodeccnoHaNbHOM
JESATSIbHOCTH

OK 2 Ucnonb3oBath P5. Tema 5.2 Tect .CocTaBieHHe KapThl — CXEMBI
COBpPEMEHHBIE CPEeJICTBA MIPOUCXOXKACHUE KYJIbTYpPHBIX PaCTEHUN

NIOMCKA, aHaJIh3a U Pa3zpaboTka rioccapus
UHTEpIIpeTaluu

Wudopmanuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH ISl BBITOJTHECHUSI
3a71a4 MpoQecCHOHATBHOM
AESATEILHOCTH
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTBLHOM
JESTEITbHOCTH

OK 4 D¢ dexruBnO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaHJ1e

OK 2 HUcnoap3oBarh P5. Tema 5.3 TecT, pabota ¢ Tabnuiei
COBPEMEHHBIE CPECTBA WuauBuyanbHas caMOCTOSITENTbHAS
MIOMCKA, aHaJIu3a U pabota Pa3paboTka rioccapus
MHTEPIpETaun
Nudopmanuu u
nH(POPMAIOHHBIE
TEXHOJIOTUH JUIsl BHITIOJTHEHUS
3a51a4 MpodeccHoHATBHON
JeSTeNbHOCTH

BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JESITeTbHOCTH

OK 4 D¢ dextuBHO
B3aUMOJICVICTBOBATh U
paloTaTh B KOJUIEKTUBE U
KOMaH/1e

OK 7 CopneinicTBoBaTh
COXPAHEHUIO OKPYKAOLIEH
cpenbl, pecypcocOepeReHnIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, (P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsX
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5. JIueT n3MeHeHuil U JOMOJTHEHHIl, BHECEHHBIX B Pa004yl0 NporpaMmmy

Hara
BHECEHUS
W3MEHEHUS

Ne
CTPaHUIIBI

Jlo BHECEHUS U3MEHEHUSI

Ilocne BHECEHUS U3MEHEHUS
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