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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM TIPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJIAHBI «BUOJIOT USI»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe oOpa3oBaTtenbHoii nporpammbl CITO

1.1. MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOM NMPO(ecCuoHaIbHOMI
00pa3oBaTeJIbHOM NPOIrPAMMBbI

O6meobpa3zoBaTenbHas gucuuiuiiHa «buonorus» u3ydaercs Ha 0a30BOM YpOBHE B
o0ureo0pa3oBaTeIbHOM LMKIE Yy4yeOHOro IjlaHa OCHOBHOM mpodeccHOoHaNbHON
o0Opa3oBaTelbHON MporpamMmbl. TpyJ0eMKOCTh ITUCHUILIMHBI «bronorus» Ha 06a3oBoM
yYpOBHE cocTaByisieT 78 uaca, U3 KOTOpbIX 12 4acoB BKIHOYaeT MnpodeccuoHaIbHO-
OPUEHTHPOBAHHOE COJIEp)KaHUE, YCUIMBAIOIIEe MPOPECCHOHATBHYIO COCTABIISIOIIYIO
M0 KOHKPETHOM mpodeccuu wiM cnenuanbHoct B 3aBucumoctu ot ®I'OC CIIO
npodeccun/cnenuanbHocTd.  [IpodeccroHanbHO-OPUEHTUPOBAHHOE  COZIEpKaHUE
peanusyercs B MPUKIAAHOM Mopyie (pazaen 5 “buonoruss B KM3HU) IJIsL BCEX
npodeccuif/cenualTbHOCTe Ha  MaTephalie  KEMCOB, CBSI3aHHBIX C  aHAJIU30M
uHboOpMaIUU O Pa3BUTHUM W TPUMEHEHUU OHOTEXHOJOTHH MO oTpacisM Oymyiiein
npodeccroHanbHON JesTenbHOCTH oOydaronuxcs. Kpome Toro, npodeccuoHalibHO-
OpPUEHTUPOBAHHOE COJAEPKAaHUE YUYWUThIBaeTCa B pazgene 4 “Okonorust’ IIpU
BBINIOJIHEHUU JIA0OPATOPHBIX M TMPAKTUYECKUX pPaboOT, CBS3aHHBIX C Oyaymiei
npoeCCUOHANILHONW  JICSITENbHOCTRIO  oOyuwaromuxcsi.  Ilepuog  oOydeHuss u
pacmpeneieHue mo cemectpaMm ompenensercs ydeOnbpM tuiaHom BTXT — dunmana
PI'VIIC, ¢ yderom noruku (GOpMUPOBAHHS NPEAMETHBIX PE3yJIbTATOB, OOIIUX U
npo(eCCHOHATBHBIX ~ KOMIETEHLHH,  MEXIPEAMETHbIX  CBS3€ C  JIPYrHUMH
JTUCIUTUIMHAME 00111e00pa30BaTeIbHOr0O U 001IenpodecCHOHAIBHOTO IUKIIOB Y4eOHOTO

IJ1aHa.

1.2. llesn ¥ MuIaHUPYeMBble Pe3yJIbTATHI OCBOEHUS TUCHHUIJIMHBI:




Heas: popmupoBanue y CTyAEHTOB MPEACTABICHUS O CTPYKTYPHO-(QPYHKIHMOHAIBHOU
OpraHM3alMy >KUBBIX CHCTEM pAa3HOTO paHra Kak OCHOBBI NPHUHATHS PEUICHUNA B

OTHOIIICHUH O0BEKTOB KUBOM MPHUPOIBI U B TPOU3BOICTBEHHBIX CUTYAIIHSIX.
3agaum:
1) cpopMupoBaTh MOHUMAHUE CTPOSHHUS, MHOT00Opa3usi 1 0COOCHHOCTEH KMBBIX

CUCTEM Pa3HOTO YPOBHS OpraHU3aINH, 3aKOHOMEPHOCTEH MPOTEKaHMsI OMOIOTUIECKUX
IPOLIECCOB U SBJIICHUM B OKPYXKAIOLIECHW Cpele, LEJIOCTHOM HAay4YHOM KapTUHBI MHpA,

B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS ONPEAEIATD )KUBbIE OOBEKTHI B IPUPOAE; IPOBOAUTH
HaOJIIOACHUS 32 PKOCUCTEMAMU ISl BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIIOT €HHBIX
M3MEHEHUI, UHTepIPETUPOBATh PE3YIbTAThl HAOIIOACHHM,

3) chopmupoBaTh HaBBIKU MPOBEIAEHUS TPOCTEUITNX OUOIOTMYECKUX

AKCIIEPUMEHTAIBHBIX MCCIIEIOBAHUN C COOJIIOICHUEM MPpaBUil 0€30MMacHOT0 OOpaIeHUs

c 00BeKTaMu U 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS MCIIOIH30BaTh HH(POPMAITNIO OMOJIOTMYECKOT0 XapaKTepa u3
Pa3TUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI TPOTHO3UPOBATH MOCIEACTBUS CBOEH ACSATEIIBHOCTH IO
OTHOIICHUIO K OKPY’KAIOIICH cpejie, COOCTBEHHOMY 3710POBBIO; 0OOCHOBHIBATDH U
coOr01aTh MEPHI PO MIIAKTUKY 3a007TEBaHUH.

6) copMHpOBATH MOHUMAHKUE 3HAYUMOCTU JJOCTUKEHU OUOTOTUYECKON HAYKU U
TEXHOJIOTUM B MPAKTHUYECKOU JEATEIbHOCTU YEIOBEKa, Pa3BUTUHU COBPEMEHHBIX

MCOIHNITMHCKHNX TEXHOJIOTUN 1 anO6I/IOT€XHOJIOPI/Iﬁ.




Koan Inanupyemsble pe3yJIbTaThl OCBOEHHS TUCHMIJIHHBI

HaNMEHOBAaHMe

(lJOPMpreMquX O6mmel- JucuunIMHapHbIe’

KOMIIeTeHI U
OK O01. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JOKHBI oTpaxarth B 4yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUH O MeCTE M POJTIH OMOJIOTHH
crocoObl  pelIeHus | TPYAOBOIO BOCIIMTAHUS: B CHCTEME€ HAy4yHOro 3HAaHHUA; (YHKIHOHAIBHONW TI'PaMOTHOCTH
3a1a4 - TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTHM MAacTEpCTBA, | YEJIOBEKA JJIS peIICHUs )KU3HEHHBIX MPOOIeM.
npodeCCUOHATBHON | TpyHOIO0ue; I[TP6 2. ChopMHUpOBAaHHOCTH YMEHHS PACKPBIBATH COJCPIKAHHE
JeSITETbHOCTH - TOTOBHOCTb K aKTUBHOH JI€ATEIBHOCTH TEXHOJIOTHYECKON OCHOBOITOJIATAIONINX OHOJOTMYECKUX TEPMHHOB M TIOHSITHIA:
IPUMEHUTEIBHO u COLIMAJIbHOM HaIlpaBJI€HHOCTH, CHOCOOHOCTD | JKU3Hb, KIJI€TKA, TKaHb, OpraH, OpraHU3M, BHJ, IOMYJALUS,
K pa3IMYHBIM | HHUIIMMPOBATH, TUIAHUPOBATh M CAMOCTOSITENIFHO BBITIOIHATH | SKOCHCTEMa, OMOIIeH03, Onochepa; MeTaboam3M (0OMEH BEIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U TpeBpallleHHhe DSHEpruM), TIoMeocTa3  (caMoperyssius),

- WHTEpEC K pa3uuHbiM cdepaMm MnpodecCHoHATHHON
NEeSITEILHOCTH.

MeTanpeamMeTHbIe Pe3yJIbTAThI TOJDKHBI OTPAXKATh:
OBnasieHne yHUBEPCAIbHBIMU YUeOHBIMH MMO3HABATEIHHBIMU
JNCUCTBHUSIMH:

a) 6a30BBIC JIOTHUECKHUE ICHCTBUS:

- CaMOCTOSITEILHO (OPMYJIUPOBATh M aKTYIM3HPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYNICCTBCHHBIA MPU3HAK WU OCHOBAHHS
IUTsL cpaBHEHUS, Kiaccudukanuu u 00001eHus;

- OTIPECIIAT LIEH ISATSIIBHOCTH, 33/1aBaTh TapaMeTPhl

U KPUTEPUU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPCUHS

B PAaCCMATPUBAEMBIX SBJICHUSIX;

- BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHHBATh
COOTBETCTBUE pE3YyIbTATOB IEJsSIM, OLICGHUBATh PHCKHU

OuocuHTe3 Oenka, CTPYKTypHasi OpPraHM3alUsl JKUBBIX CHUCTEM,
JMCKPETHOCTD, caMoperyJsnus, CaMOBOCIIPOU3BEICHUE
(penpoaykiusi), HAaCJIeJICTBEHHOCTD, W3MEHYHBOCT,
HHEPro3aBUCHMOCTB, POCT U Pa3BUTHE, yPOBHEBAsI OPTaHU3ALIHSL.

[1P6 3. CdopMHpPOBaHHOCTH YMEHHS PACKPBIBATh COJEPIKAHHE

OCHOBOMOJAralOIuX  OUOJOTMYECKUX TEOPHM H  TUIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOKICHUS )KM3HU U YeJIOBEKa.

I1P6 4. CdopmupoBaHHOCTH YMEHUSA pacKpbIBaTh

OCHOBOTOJIAraloIIre OMOIOTHYECKHe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.W. BaBunosa, 3. ['ekkens,

®. Mromnepa, K. bapa), rpaHuilbl uX TPUMEHHUMOCTH K KHBBIM
CUCTEMaM.

[1P6 5. IlpuoOpeTeHue ombITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHMS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIFOICHUS

Y OMUCAHUS JKUBBIX CHCTEM, MPOIIECCOB W SIBJICHHIA, OpraHu3aIlun

! VkaspIBaloTCS TMUHOCTHBIE U METANpeAMETHbIE pe3ynbTathl u3 ®IOC COO, B GopMUPOBaHKH KOTOPHIX yUacTBYET 0611e06pa3oBaTelbHas AUCIUILIHHA.

2 JluctMIunHApHEIE (IIPEIMETHBIE) PE3YIIBTAThl YKa3bIBAIOTCS B COOTBETCTBHH C MX TOJHEIM IepeureM 8o GI'OC COO. [pexMeTHbIe pe3yinsTaThl 6a3oBoro yposns ([1PG) mymepyroTes
B cootBeTcTBMH PI'OC COO (TIprkaz Muno6puaykn Poccun ot 17.05.2012 Ne 413 (pemaknus ot 27.12.2023 r.).
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MOCJIEICTBUN NeSITETbHOCTH,

0) 6a30BbBIE UCCIICTOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HABBIKAMHU y4eOHO-HCCIIEI0BATEITLCKOM

U TPOCKTHOM JEeATEIbHOCTH, HABBIKAMHU pa3pelieHus
npo0eM;

- BBISIBISITh IPUYMHHO-CIICJICTBEHHBIE CBS3H

W aKTyaJu3upOBaTh 33J1a4y, BBIBUTATh THIIOTE3Y

€e pelIeHHs, HAXOAWTh ApPTyMEHTHI [JIs JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHH, 3aJaBaTh IMapaMeTpbl M KPUTEPUHU
pelIeHus;

- aHAJIM3WPOBATh IOJIYYCHHBIC B XOJ€ PCIICHUS 3aJa4yu
pe3yabTaThl, KPUTHYECKH OICHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIIOBHSIX;
pa3pabaThIBaTh TUIAH PEUICHHS IPOOJIEMBI C YY4ETOM aHAN3a
HUMEIOIIUXCS MaTEPHAIIBHBIX M HEMAaTEPHAIILHBIX PECYPCOB;
-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHLHYIO

U TMPAKTHYECKYIO 00JIaCTH )KU3HEICATCILHOCTH,

- YMETh WHTCTPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obmacreif;

- BBIABUTaTh HOBBIC HJICH,
MIOJIXO/IBI M PELICHHUS

npeajaratb OpHUIrMHAJIbHBIC

U TIPOBEACHHS OWOJOTUICCKOTO JKCIIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMH
BEJIMYMHAMU, OOBSICHCHHUS ITOJTYICHHBIX PE3yJIbTaTOB

U (POpPMYTUPOBAaHUS BBHIBOJOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATHUH, TEOPUI U 3aKOHOB.

[TP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIIENSTH CYIIECTBEHHBIC
NpU3HAKW  BHUPYCOB, KJIETOK  TMPOKApUOT U  DYKApHOT;
ONHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeOIeHO30B M JYKOCHCTEM; OCOOEHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TPEBpAICHUS DSHEPrUU B KIETKE, (OTOCHHTE3a,
IUIACTUYECKOTO M JHEPreTMYECKOro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPCHHUS, PA3BUTHUS W Pa3MHOKCHUSI,
WHIWBUIYIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phOBI 3a
CyIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHUs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, AaHTPOTIOT€HHBIX N3MECHEHUN

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBpaLEHUE SHEPTUU B Orocgepe.

I[1P6 7. CdopMupOBaHHOCTh YMEHHUS NPHUMEHSATH IOJY4YCHHBIC
3HAHUS I OOBSICHCHHS] OMOJIOTHYECKUX MPOIIECCOB U SBIICHUH,
JUTSI IPUHSATHUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HU

¢ menplo oOecrieueHHst OE30MAaCHOCTH CBOETO 370POBBS W
3JI0pOBbsl OKPY’KAalOIIMX JIOAEH, COOMOACHUs 30pOBOro odpasza
KM3HU, HOPM TPAMOTHOT'O TIOBEJICHHS B OKPY’KAOIIEH TPUPOTHOMN
cpene; MOHMMaHUE HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTHKEHUI
COBPEMEHHOI OMOJOruM M OMOTEXHOJOTUH JUIsl PallMOHAIBHOTO
MIPUPOIOTIOTIB30BAHUS.

I[IP6 8. CdopMHpOBaHHOCTh yMEHHUS peniaTh OMOJIOTUYECKHE
3aJla4M, COCTABIIATh TCHOTUITMYECKHIE CXEMbI CKPEIINBAHUS

JUISL Pa3HbIX THUIIOB HACJEAOBAaHUSA INPU3HAKOB Y OpPraHU3MOB,
COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B IKOCUCTEMAX
(menu mUTaHus, TUIIEBBIC CETH).

I[IP6 9. CdhopMHpOBAaHHOCT, YMEHUN KPUTHYECKH OIICHHBATH
nHbopMalMi0 OMOJIOTUYECKOTO  COJAEp)KaHHs, BKIIOYAIOUIYIO




TICEBJIOHAYYHbIC 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBoi  WH(GOpPMAIlMK, HAYYHO-TIONYJSpPHBIE MaTepuabl);
UHTEPIIPETHPOBATH ITHUYECKHE ACTICKTBI COBPEMEHHBIX
UCCIIeIOBaHUK B OWoNIOTMHM, MEAWIMHE, OWOTEXHOJIOTHUH;
paccMaTpuBaTh  TJOOQJIBHBIE  DKOJIOTMUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMHpPOBATh IO OTHOIICHHUIO K HHM
COOCTBEHHYIO TIO3UITHIO.

I1P6 10. ChopmMupoBaHHOCTh YMEHHI CO3/1aBaThb COOCTBEHHBIE
NMUCHMEHHBIE M YCTHBIE COOOINEHUS HA OCHOBE OMOJOTHYECKOM
uHbpOpMalMd W3  HECKOJBKMX  HCTOYHUKOB,  TPaAMOTHO
WCTIOJIB30BaTh MOHATHWHBIN anmapar OHOJIOTHH

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeicTBa  TIOWCKa,
aHanm3a

W UHTEPIpETaNnu
uHpopMaIU

U UHPOpPMALMOHHbBIE
TEXHOJIOTHH IS
BBITIOJIHEHUST 337124
npodeccruoHaIbHOM
JeSITeIbHOCTH

JIMuHOCTHBIE pPE3yNbTaThl JOJDKHBI OTpa)XaTb B YacTHU:
[IEHHOCTH HAyYHOTO IMO3HAHHMS:

-c(hOpMUPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOU
NPaKTUKM,  OCHOBAaHHOIO  Ha  JWanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa

B TIOJIMKYJIBTYPHOM MUDE.

MertamnpeamMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKaTh:
OgnageHyne yHUBEpCaIbHBIMU y4eOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmManuei:

- BJIaJIeTh HaBbIKaMM MOJy4YeHUs HHPOpMALUU

U3  HCTOYHMKOB  pa3HBIX  THUIIOB,  CAMOCTOSITEIHHO
OCYILECTBIIATh MOMCK, aHAJIN3, CUCTEMATH3ALIHIO

U MHTEPIPETALNI0 WHPOPMAIMK PAa3IUYHbIX BUAOB U (HopM
IPEJCTABICHUS;

- OLICHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTH HH(pOpMaIuH,
€€ COOTBETCTBHE MPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMam

I1P6 1. ChopmMHupOBaHHOCTH 3HAHUH O MECTE U POITU OUOIOTHH

B CHCTEME HAy4YHOTO 3HaHWS;, (YHKIMOHAJIBFHOW TPaAaMOTHOCTH
YeloBeKa I PEeIICHUs KU3HEHHBIX MPOOIEeM.

I1P6 7. CdopMupOBaHHOCTb YMEHHUS NPUMEHATH IOJyYE€HHBIE
3HaHUA A1 OOBSICHEHHsS] OMONOTHYECKUX MPOIIECCOB U SBICHUM,
JUTSI TIPUHSATHUS TIPAKTHYECKUX PEIICHUN B TIOBCETHEBHOM JKU3HH

¢ menplo oOecreueHUst O€30IACHOCTU CBOETO 3JI0POBbS U
3I0POBBSI OKPYXKAIOMIUX JIFOJICH, COOJIIOICHHS 37J0pOBOTO o0pasa
JKU3HU, HOPM TPaMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH MPUPOTHOMN
cpene; MOHMMaHUuEe HEOOXOJUMOCTH MCTIOIh30BaHUS JTOCTIKCHUN
COBPEMEHHOI OMOJOTUM W OWOTEXHOJOTHH ISl PallMOHAIBHOTO
MIPUPOIOTIOIH30BAHHS.

I1P6 10. CdopmMupoBaHHOCTH YMEHHI CO31aBaTh COOCTBEHHBIE
MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE OMOJOTHYECKOM
uHbpOpMallMid W3  HECKOJBKMX  HCTOYHUKOB,  TPaAMOTHO
WCIIOJTh30BaTh MOHATUHHBIN ammapat OuoJIOTHI

OK 04. Db dexTrBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJUICKTHBE

U KOMaHJie

JImgyHOCTHEIE PE3YJIbTAThl HOJDKHBI OTpaXaTb B YaCTHU:

OCHHOCTH HAYYHOI'0 IIO3HAHHA: OCO3HAHUC [CHHOCTU
Haquoﬁ JCATCIBHOCTH, T'OTOBHOCTB OCYHICCTBIIATDH
MMPOCKTHYIO )51 HCCICA0BATCIBLCKYIO JACATCIIBHOCTD

HHIANBUYAJIBHO U B I'PYIIIIC.

ITP6 5. IIpuobOpereHue ombITa MPUMEHEHHUS OCHOBHBIX METOOB
HAyYHOTO MO3HAHUS, HCIIOIh3yeMbIX B OMOJIOTUH: HAOTIOCHUS U
OTMCAHUS KHUBBIX CUCTEM, MIPOLIECCOB U SIBICHUN; OPraHU3AINH U
MpPOBEJICHUST  OMOJIOTMYECKOTO  OKCIICPHUMEHTA,  BBIIBHIKCHHS
TUMOTE3, BBISIBICHHUS 3aBUCHMOCTH MEXKIY HCCIEIYyEeMBbIMH




MeTanpeamMeTHbIe Pe3yJIbTAThIl TOJDKHBI OTPAXKaTh:
OBnanenue YHHUBEPCaTbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITeIbHOCTD:

- IOHUMATh U HCIIOIH30BaTh MIPEUMYIIECTBA KOMaHTHOM

Y MHIUBUIYaJIbHOW pabOTHI;

- MIPUHUMATH LeJIu COBMECTHOM eI TeIbHOCTH,
OpI‘aHI/I3OBBIBaTB nu KOOp,III/IHI/IPOBaTB l[GfICTBHSI

M0 €€ JOCTI)KCHHIO: COCTaBIISATh INIaH  JICHCTBHIA,
pacnpeneniaTh poOJM € Y4ETOM MHEHUW YyYaCTHUKOB

00CYXJ1aTh pe3ylbTaThl COBMECTHON pabOTHI

BEJIMYMHAMU, OOBSICHEHHS MTOJIyY€HHBIX pPe3yIbTaTOB
U (opMynupoBaHHMS BBIBOJOB C HCIIOJB30BAHHEM HAay4HBIX
MOHATUM, TEOPUHN U 3aKOHOB

OK 07.
ConeincTBoBaTh
COXPaHEHHIO
OKpYyKaroleun
Cpenbl,
pecypcocoepekeHH
10, MPUMEHSITh
3HAHUSA

00 W3MEHEHUHU
KJIMMaTa, TPUHIIAITHI
OepeKITMBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIEUCTBOBATD

B YpE3BbIYANHBIX
CUTYaIUsIX

JlnyHOCTHBIE pe3ynbTaThl JAOJKHBI OTpPa)kaTb B YacTH:
9KOJOTUYECKOTO  BOCMHUTAaHUA: -  CHOPMUPOBAHHOCTH
AKOJIOTUYECKON KYJIbTYpPbl, HTOHUMAHUE BIUSHUS COLUATIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HAa COCTOSTHUE MPUPOTHON

U COLMAJIbHOW Cpelbl, OCO3HAHUE TJI00ALHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IJAHUPOBaHUE MW  OCYIIECTBICHHE  JEUCTBUI B
OKpYXaIoIleil Cpesie Ha OCHOBE 3HAHUA II€JIEN yCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEINpUATHE JICHCTBUH,
OKpYXKarolleu cpeae;

- yMEHHE IIPOTHO3UPOBATh HeOIaronpusTHoIC
AKOJIOTUYECKHUE MOCIEACTBUS MPEANPUHIUMAEMBIX JEHCTBUM,
MIpeA0TBpaLaTh UX;

- pacliupeHue OombITa
HaIpaBJIECHHOCTH.
MeranpeameTHbIe pe3ynbTaThl JOJKHBI OTpaXaTh:
OBnaneHue YHUBEPCaAJIbHBIMHU KOMMYHUKATUBHBIMU
JIEVCTBUSIMU:

0) COBMECTHasl IeITEIbHOCTb:

- IOHUMATh U UCIIOJIH30BATh MIPEUMYILECTBA KOMAHTHOMN

Y MHIUBUIYaJIbHOW paboThI;
- OpUHUMATh  LEIU

IMPHUHOCAIINX BpEO

NEITEILHOCTA  DKOJIOTHYECKOMU

COBMECTHOI JIEATCIBHOCTH,

I1P6 5. IlpuoOpeTeHue OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHMS, UCTIONB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OMUCAHUS KUBBIX CHCTEM, MPOIIECCOB U SIBJICHHIA; OpraHu3aIlun
U TPOBEJACHHUS OWOIIOTUYECKOTO HKCIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBIABICHHUS 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHS TTOJTYYCHHBIX PE3yIbTaTOB

U (QOpPMYTUPOBAaHUS BBHIBOJOB C HCIOJB30BAHUEM HAyYHBIX
MOHATUM, TEOPUI U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHUS BBIACISTH CYIIECTBEHHBIE
NpU3HAKH  BUPYCOB, KJIETOK  TPOKAPUOT M  JYKAPHOT;
OIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHWU3MOB, BHJIOB,
OMOTEeOIIeHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIICCTB M TPEBpAICHUS SHEPrUUM B KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTHMYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPCHHUS, PA3BUTHUS U Pa3MHOKCHUS,
WHIUBUIYAIBHOTO PA3BUTHS OpraHnu3Ma (OHTOTeHe3a), 00phObI

3a CyIIECTBOBaHME, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHUs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUI

B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIECTB U MPEBpaIleHHe YHeprun B buocdepe.

ITP6 7. CdopMHpPOBAHHOCTH YMEHHUS TMPUMEHSTH IOJYYCHHBIC
3HAHUS U1 OOBSICHEHHsI OMOJIOTMYECKUX TPOIECCOB U SIBJICHHH,




OpFaHPI3OBLIBaTB " KOOp}II/IHI/IPOBaTB HeﬁCTBI/ISI

M0 €€ JOCTIDKEHUIO: COCTaBiIATh IIaH  JICHCTBHIA,
pacnpenensaTh poAM € Y4ETOM MHEHHUW YYaCTHUKOB
00CyXIaTh pe3ynbTaThl COBMECTHOU pabOTHI

JJI1 IPUHATHA ITPAKTHYCCKUX peIHeHI/II\/’I B HOBCG)IHGBHOI\/'I KN3HU

¢ menplo oOecreueHHss O€30MAaCHOCTH CBOErO 370pOBbI U
3I0POBBSI OKPYXKAIOMIUX JIFOJICH, COOJIIOICHHS 37J0pOBOTO o0pasa
JKU3HU, HOPM TPaMOTHOTO TTOBEJCHUS B OKPYKAIOIIEH MTPUPOTHOMN
cpene; MOHMMaHUuEe HEOOXOJUMOCTH MCTIOIb30BaHUS JTOCTHKCHHUN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH UIS PAl[HOHAILHOTO
PUPOIOTIOIB30BAHHUS

23.02.06

MK 1.1
DKCIUTyaTUpPOBATh
MTOJABUKHOM COCTaB.
MK 1.2
[IpousBoauth
TEXHUYECKOE
o0cIyKUBaHUE U
PEMOHT MOJIBUYKHOTO
COCTaBa KeJIE3HbIX
JOpoT B
COOTBETCTBUH C
TpeOOBaHUSIMU
TEXHOJIOTHYECKHUX

IMpoLeCCOB.

c(hOPMHUPOBAHHOCTD 3HAHUS O TEXHOTCHHBIX BO3JICHCTBUSAX
Ha 3/I0POBBE YEIIOBEKA (AJIIEKTPOMArHUTHBIE MOJIs, OBITOBAs
XUMHSL, U30BITOYHBIC ITYMBI, paJHAIUS U T.I1.) © TPUHIUITBI
3JI0pOBBECOEPETAIOIIETO TOBEICHHS;

c(hOpMHUPOBAHHOCTH 3HAHUS 00 0TXO0JaX, 00pa3yIOIUXCs HA
pa60qu MECTE / Ha 3Talax nmponu3BOACTBA, CBA3AHHLBIX C
olpeieJIeHHON mpodeccueil/crnennanbHOCThIO;
c(hOPMHUPOBAHHOCTD TIOHATHS O pecypcocOeperarommx

TCXHOJIOTHUAX.
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2. CTpyKTypa u coaepxxanue o0ueodpa3oBaTe/ibHOM JUCHHMILIMHBI

Bup yueOHoii padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTIINHBI 78
B T.4.

TEOPETHUCCKUE 3aHATHS 47
MPaKTUYECKHUE 3aHATHUS 19
1a00paTOPHBIC 3aHITHS 6
Kontponbnas padora 4
OCHOBHOE colepKaHue 72
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE 12
NMPUKJIAJTHOT O MOAYJIs1)

[IpodeccronaibHO-OPUEHTHPOBAHHOE COJEPKAHUE 41%
Ipome:kyTounasi arrectanus (nuddepeHIupoBaHHbIH 3a4ET) 2
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2.2. TemaTuyecKui IJIAH U COIEPKAHME TUCHUILIUHBI

HanMeHOBAHMe Conepman;ae y4eOHOro marepuaja (0CHOBHOe 1 npod;eccnona.m)ﬂov O6nem dopMupyembie
OpPMEHTHPOBaHHOe)’, 1a00paTOPHbIE M NPAKTHYECKHE 3AHATHS, NPUKJIATHOH MOAY/1b KOMIIeTeHIIUH
pa3/iesioB H TeM 4acoB
(nMpu HAJIMYNIH)
1 2 3 4
Paznea 1. Kierka- cTpyKTYpHO-(YHKIIMOHAJIbHAS eJUHULA KUBOT'0 18
Tema 1.1. Conepxanre yueOHOT0 MaTepuana 2
Buoaorus Buonorus — Hayka o xuBo# npupojae. CBA3u OHOJIOTHH € O0IIECTBEHHBIMH, TEXHUUECKUMH U
B CHCTeMe HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMH, (GuUiocopuei, peaurueil, STUKON, 3CTETUKON U TIPaBOM.
Oo0wmas Ponp Owomornn B (QOpMHpPOBAaHMHM COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepuCTHKA OHMOJIOTMYECKUX HayK.
KU3HH Metoabl TO3HAHUS KUBOM MpHUpOnbl (HAOIIOACHUE, SKCIIEPUMEHT, ONMHCAHUE, M3MEpEHHE,
KiaccuuKanus, MoJIeIUpOBaHUE, CTATUCTUYECKass 00pabOTKa JaHHBIX). OK-02
JXKusble cucteMbl (OMOCHCTEMBI) KaK MpeaAMeT n3ydeHus Onosnoruu. OTInYue KUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBoHCTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHH OpraHu3auu ounocucTem: MOJIEKYJISIPHO-TEHETUUECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOMYJISALMOHHO-BUIOBOM, HSKOCHCTEMHBIN (0MO - TEOLEHOTUYECKHIA),
onochepHsbIit OK-1,  OK-2,
Tema 1.2. Coneprkanne yaeOHOTO MaTepurana 2 OK-04
Xumuyeckuii coctaB | XUMUUYECKUNA COCTaB KJIETKH. XMMHYECKHE SJIEMEHTHI: MaKPOAJIEMEHThI, MUKPO3JIEMEHTHI. K 11,12
kJeTku. Bona Bona um MuHepanbHble BemiecTBa. OYHKIMM BOJbI M MUHEPAJIbHBIX BEIIECTB B KIIETKE.
W MHHepaJIbHbIe [MonnepsxaHue 0CMOTHYECKOTO OanmaHca
Beliecrea IIpakTnyeckoe 3aHsTue 1
Ne 1 «buonoruueckass pojib MHUHEpaJIbHBIX BEILECTB B 00ECHEUEHUM >KU3HEACATEIbHOCTU
OpPraHU3MOB, MIPOSBIICHUS AUcOaTaHCa MUHEPATIbHBIX 3JIEMEHTOBY
Tema 1.3. Coneprkanue yqeOHOro MaTepuasa 4

3 OOpasoBaTenbHas OpraHU3alys BIPaBe CaMOCTOATENLHO OIIPEENATh MOCIE0BATEILHOCTE U3yUEH s Pa3AeioB M TeM, BXOIAIINX B HUX, a TAKXKE IIEpPepaclpeIelarh KOIMYECTBO
YacoB JJIS OCBOGHHS OOydJalOIMMHUCS Y4eOHOTO MaTepmajia, C Y4eTOM JIOTHMKH (DOPMHpPOBAHHS IPEIMETHBIX PEe3yAbTaTOB, OOMMX M MPOQPECCHOHATHHBIX KOMIIETCHIIHH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYTHMHU AUCIUILTNHAMY 00I1e00pa30BaTeIFHOTO M 00MIenpo(hecCHOHaTBFHOTO IUKIOB yueOHoro miana OI1.
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Bbuoaornuecku
BaJKHbBIE
XUMHYECKHe
coeTHHEeHHUs

benku. CoctaB u ctpoeHne 0eakoB. AMUHOKHUCIOTE — MOHOMEpHI OenkoB. HezameHnmble u
3aMEHUMBIE AMUHOKUCIOTHI. AMHHOKHCIIOTHBIM COCTaB. YPOBHHM CTPYKTYphl O€IKOBOMN
MOJICKYJIbI (TIe€pBUYHASI, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAST CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue ¢yHkuuu OenkoB. DepMeHTHl — OHOIIOTHYECKHe
katamm3aTopbl. CTpoeHHme QepMeHTa: aKTUBHBIA IIEHTP, CyOcTpaTHas CHEU(PUIHOCTS.
KodepmenTsl. Butamunsl. OTinnynst pepMEeHTOB OT HEOPTaHUYECKHUX KaTaJHu3aToOpPOB.
VYrieBonbl: MOHOCaxapuasl (IJIHOKO3a, pubo03a M JI€30KCHpHO03a), nucaxapuabl (caxaposa,
JaKTO3a) M TOJUCAaXapHibl (Kpaxman, TIMKOTeH, IeJUTI0NIo3a). buomornyeckue ¢yHKIHH
yraeBonoB. Jlumuael:  Tpurnuuepunsl, ¢ocdonunuabl, crepounsl. ['uapodunbHO-
rugapodoOHble cBoiicTBa. buonornueckue ¢ynkmumu nununoB. CpaBHEHHE YIIIEBOOB,
OCJIKOB W JIMMUIOB KaK HMCTOYHWUKOB sHepruu. Hykmennoseie kuciotel: JIHK u PHK.
Hykneotuapl — MOHOMEpBI HYKJIeHHOBBIX KucaoT. Ctpoenue u ¢pynkmuu JJHK. Crpoenue u
¢bynkuuu PHK. AT®: ctpoenne u GpyHKIun

JlaboparopHsble 3aHsATHS (Ha BEIOOp MpernoaaBaTens)

Ne 1 «Onpenenenue Butamuna C B IpoyKTax MUTaHUS

i «OnpeaesneHue HaTuuKs Kpaxmaia B IPOAYKTaxX MUTaHUs»

i «['mapopmibHO-THIPO(GOOHBIE CBOWCTBA JTUITHIOB)

win «M3yyeHne KaTaJIuTHYECKOW AaKTUBHOCTH (EpMEHTOB (Ha MpHUMepe aMuiasbl WIN
KaTajasbl)»

Tema 1.4.
CTpyKTypHO-
(yakunonanbHas
OpraHu3anus
KJIETOK

Cojnepxkanue y4eOHOTO MaTepHaa

[Mutonorus — Hayka o kietke. KnetouHas Teopust — mpuMep B3auMoAecTBus ujaei 1 pakTos
B HaY4YHOM ITO3HAHUH. METObl U3yUEHUs KIIETKU.

Knerka kak menoctHas skuBas cucrema. OOLIue NMPU3HAKU KIETOK: 3aMKHYTas HapyxHas
MemOpana, mosekynbl JIHK kak reneTrnueckuii anmapar, cucteMa CUHTe3a Oeska.

Tumbl KIETOK: dJyKapuoTHdecKkass U INpokapuoruueckas. (OcCoOEHHOCTH  CTPOEHHUs
npokapuoTuyeckon kietku. Kierounast crenka Oakrepuii. CTpoeHHE >YKapHOTHYECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOM M TpUOHOM KieTKU. [loBepXHOCTHBIE
CTPYKTYpbI KJIETOK— KJIETOYHAs CTEHKa, TJIMKOKaIWKC, ux (yHkuuu. I[lnazmatuyeckas
MeMOpaHa, ee CBOMCTBA U (PYHKITHH.

[MuTornmazma u ee opranouasl. OmgHOMeMOpaHHble opraHouwnabl kietku: OIIC, ammapar
I'onbmku, nu3zocoMmsl. [lomyaBTOHOMHBIE OpPraHOMABI KJICTKH: MHUTOXOHIPHUH, IIACTHIBIL.
IIpoucxoxneHne MUTOXOHIpUM M Tuactua. Buael mmactun. HemeMOpaHHbBIE OpraHOW[BI
KJIETKH: pPHOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJH, PECHUYKH, KIYTHKH. DyHKUUU
OpPraHOMJIOB KJIETKU. BKIItOUeHus.
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SAnpo — perynaropsbiii neHtp kietku. CTpoeHue siapa: siiepHas 000J0uKa, KapHoIuiazMma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KJIIETKE

JlabGoparopHsbie 3aHsATHS (HAa BEIOOD MPETnoaBaTelis)

Ne 2 «Ctpoenue KIneTku (pacTeHusi, 5KUBOTHbIE, TPUOBI) M KIIETOYHBIC BKIIIOYCHHUS (Kpaxma,
KapOTHUHOU/IBI, XJIOPOIIJIACTbI, XPOMOILIACTHI)»

i «M3ydeHue cTpoeHUs KJIETOK PaCTeHHUH, KUBOTHBIX U OAKTEPHH MOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax U uX OMUCaHUE»

wiu «lIpoHuriaemocts MeMOpaHsbl (IJ1a3MOJIN3, AETIA3MOJIN3)»

Tema 1.5.
OO0MeH BellIeCTB
U npeBpalieHue

JHEPrum

B KJIETKeE

Coneprkanne yaeOHOTO MaTepurana

OOMeH BenecTB, WM METa00JIM3M. ACCUMIIIAIINS (TIACTHYECKUNA OOMEH) U TUCCUMUIISIIIHSI
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOTrO Tporecca Meradbonu3Ma. Ponb 3akoHOB
COXpaHEHUs BeUIeCTBAa M HHEPruM B MOHMMaHUU MeTabonu3ma. Tumbl oOMeHa BEIleCTB:
aBToTpoHBIl U Tereporpodubiii. Pons pepMeHTOB B 0OMEHE BEIIECTB W MPEBpAIICHUU
sHepruu B kieTke. Porocunre3. CBeroBas U TemHOBas (a3pl (orocuHTe3a. Peakimu
¢dotocunTe3a. DPPeKTUBHOCTh (HOTOCHHTE3a. 3HAaUeHHE (POTOCUHTE3A JUI KU3HU Ha 3eMIle.
Bnusiaue ycnoBuit cpenpl Ha (OTOCUHTE3 M CIOCOOBI MOBBIMIEHUSI €T0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX pacTeHHH. XEMOCHHTE3. XEMOCHUHTE3MpYIOIHe OakTepuu. 3HAauYCHHUC
XEMOCHHTE3a AJIs AKU3HU Ha 3eMie.

DHepreTudeckuii oOMeH B KJieTKe. Paciiernienre BemecTs, BhICICHUE U aKKYMYTUPOBAaHUE
SHEPTHH B KJIETKE. DTambl dHEPreTHUYecCKoro oomeHa. ['nukonu3. bpokeHne M ero BUIBI.
KucnoponHoe okucienue, uiau KietouyHoe apixanue. OkucnuTenbHoe (hochopuarpoBaHue.
D} hEeKTUBHOCTH YIHEPTETUIECKOr0 0OMEeHa

Tema 1.6.
Buocunres 0eka

Coneprkanrie yaeOHOTO MaTepraia

Peakiun wmatpuuHoro cuHre3a. [enermyeckas wuHpopmamms wu JIHK. Peammsarnus
TeHEeTUYECKO MH(pOpMaIuK B KIIeTKe. | eHeTnyeckuid KoJ U ero cBoiicTa. TpaHckpunmms —
MatpuuHbli cuHTe3 PHK. TpaHcnmsaumss — OwocuHTe3 Oenka. ITambl TPaHCISAIUH.
KoaupoBanue amuHokuciot. Poib pubocom B OuocuHTe3e Oenka

[IpakTHueckoe 3aHsTHE

No 2 «Pemenune 3a/1a4 Ha ONPEJEIICHUE MOCIEI0BATEIIbHOCTH HYKICOTHIOBY

Tema 1.7.
Bupycsi

CopepxaHue yueOHOro MaTepuana

Hexknerounsie hopmel xu3Hu — BUpychl. Mctopust otkpeitus BupycoB (/[. V. MiBaHOBCKwMif).
OcoOeHHOCTH CTPOSHHS M )KU3HEHHOTO IHKJa BUpycoB. bakrepnodaru. bonesnu pacrenwii,
’KMBOTHBIX M YEJIOBEKA, BbI3bIBaeMble BHUpycaMmu. Bupyc ummynonedunura yenoseka (B1Y)

OK-01,

OK-02,
OK-04

K 1.1, 1.2
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‘ — Bo30ynutens CIIM/la. [lpodunaktuka pactpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3znen 2. CtpoeHue u (pyHKIIHM OPraHu3Ma 16
Tema 2.1. Copepxanre yueOHOr0 MaTepuaa 2
KusHeHHbid nuka | KIeTouHbIl WK, WM SKU3HEHHBIM TWKI kieTku. WuaTepdaza m muto3. I[lpomeccsr,
KJIeTKH npoTekaromue B uHTepdaze. Permmkanus — peakuus marpuunoro cuareza JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHIL. JIMTUIOMIHBIA W TalIOUIHBIA XPOMOCOMHBIC
Habopbl. XpomaTtunabl. lLluTonormyeckue OCHOBBI PAa3sMHOKEHUS W HMHAMBHUIYATbHOTO
pa3Butus opraHu3sMoB. Jlenenue kimetkum — wMuto3. Cragum wmurtosa. [Iponeccsl,
MPOUCXOJAIIME HAa pa3HbIX CTaAWAX MHUTO3a. DBHOJOrMYECKHl CMBICT  MHUTO3a.
[IporpamMmmupyemasi ruOeb KIETKH - alloNTO3
Tema 2.2. Copepxanue yueOHOro MaTepuana 2
®opMbI ®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecronoe U mojoBoe. Busl 6ecrnosoro pasMHOKEHHUS:
Pa3MHOKeHUs! JIeJIeHHEe HaJ[BO€ U MOYKOBAHHME OJTHO M MHOT'OKJIETOUHBIX, CHOPOOOpa30BaHNE, BET€TaTUBHOE
OPraHNu3MoB pa3MHOXXeHHe. MckyccTBEHHOE KIIOHMPOBAaHUE OPTaHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUH.
[TosnoBoe pazMHOXeHUE, ero oTau4usi otr Oecmosioro. Meito3. Ctaguu meiiosa. IIporneccsr,
IIpoucxojsmme Ha cragusx Menosza. lloBeneHume xpomocom B Menosze. Kpoccunrosep.
buonoruueckuii cMbIci U 3HaUeHHE Melo3a. ["ameTorenes — nporecc o0pa3zoBaHUsI MOJIOBBIX
KJIETOK y *KUBOTHBIX. [10o/IOBBIC kKene3bl: CEMEHHUKH U sUdHUKU. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj, SHIIEKIeTKa) — CIepMaTOreHe3 U OOreHes3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. IlapreHorenes
Tema 2.3. Coneprkanue yqeOHOro MaTepuasa 2
NuuBuayanbHoe | MaauBuyanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBLHOE pa3BUTHE (SMOpHOTEHE3). DTallbl
pa3BUTHE SMOpPHUOHAILHOTO Ppa3BUTHSA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHME, TacTPYJSALUs,
OPraHu3MoB opranoreHe3. IlocTomOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPHOHAIBHOTO Pa3BHUTHS:
npsMoe, HempsiMoe (TMYMHOYHOe). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE yponacTBa. Poct u pasBurue pacteHuil. OHTOreHe3
[[BETKOBOT'O pAaCTEHUS: IBOWHOE OMIOIOTBOPEHUE, CTPOCHHE CEMEHU, CTAJNH Pa3BUTHUS
[TpakTryeckue 3aHATHS 1
Ne 3 «Mudexnumonnblie 3a0601eBaHUs U SMTUAECMHUH B HCTOPUU YEJIOBEUECTBAY.
Ne 4 «BakumHanus Kak npouiIakTika HHPEKITMOHHBIX 3a00JIeBaHUID
Tema 2.4. Coneprkanne yaeOHOT0 MaTepuana 4
3akonomepnoctu | [IpenmeT u 3agauu TEHETHKH. Poib HUTOJIOTHHM M SMOPUOJIOTHH B CTAHOBIICHUHM TE€HETHKH.
HaCJIe/I0BaHUs Bxkiian poccuiickux M 3apyO0eKHBIX YYEHBIX B pa3BUTHE TEHETUKH. METOJbl TeHETHUKH

OK-01, OK-02,
OK-04
K 1.1, 1.2

OK-01,

OK-02,

OK-04 15




(rubpug0NIOTNYECKU, LUTOTEHETHYECKUH, MOJEKyJIspHO-reHeTHueckuil). OCHOBHBIE
TEHETUYECKUE MTOHATHUSA. | eHeTHuUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEILUBAHUM.
3aKOHOMEPHOCTH  HACJIEIOBaHHWs  NPU3HAKOB,  ycTaHOBIeHHble [.  Menzaenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opasusi TMOpPUIOB TEPBOTO IMOKOJIECHHUS.
IIpaBuii0 JOMMHHMpOBAaHMs. 3aKOH PpACIIEIUICHHs IPHU3HAKOB. ['MIIOTE3a 4YHMCTOTBI raMer.
[TonHoe u HemonHOE AOMUHHMpOBaHUE. [UrnOpuaAHOE CKpeluBaHHe. 3aKOH HE3aBUCHMOTO
HacJleIOBaHUsl TMPU3HAKOB. lluToreHernyeckre OCHOBBI JUTMOPUIHOIO CKPELIMBAHMUA.
AHanusupyrouiee CcKpemuBaHue. [Icrosb30BaHME aHATM3HUPYIOLIETO CKPELIUBAHUS IS
oTpe/IeNICHUs] TEHOTHUIIA 0COOH

HpaKTI/I‘leCKOC 3aHATHUC

Ne 5 Pemenue 3ala4 Ha OINpeACIICHUC BCPOATHOCTU BO3HHUKHOBCHHA HACJICACTBCHHBIX
IMPpU3HAKOB IIpU MOHO-, HOH-, HOJ'II/IFI/I6pI/I)1HOM U aHAJIU3UPYIOIIEM CKPCIIMBAaHUMU,
COCTAaBJICHUC 'CHOTUITMYCCKUX CXCM CKPCIINBAHUA

Tema 2.5. Coneprxanue yueOHOro MaTepuasia
CuenyieHHoOe CuerieHHOe HacjenoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEMIGHHOMY
HacJIe[I0BaHHe HaclieIoBaHUI0 TeHOB. Hapymienue cuenieHuss Te€HOB B PE3yJbTaTe€ KPOCCHHIOBEpA.
NPU3HAKOB XpoMOCOMHasi TEOpHsl HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.
I'eneruka mona. XpoMOCOMHOE oOmpeAesieHUe Moia. AyTOCOMBbI U TOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporameTHbie opraHu3Mbl. HacienoBanue Nnpu3HAKOB, CIETUICHHBIX C
IIOJIOM
[IpakTrueckoe 3aHsTHE
No 6 Pemenue 3amady Ha ONpeaereHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIIEICTBEHHBIX
MPU3HAKOB TPU CHEIJICHHOM HACJIEIOBAaHWH, COCTABJICHHE TI'E€HOTHIHUYECKUX CXEM
CKpEUIMBaHUs
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
3akoHOMEpPHOCTH N3menunBoCTh. BHibl H3MEHYMBOCTH: HEHACJEICTBEHHAs! U HacleACTBEeHHas. Poiib cpenbl B
H3MEHYHBOCTH HEHACJICZICTBEHHON W3MEHYMBOCTH. XapaKTePUCTUKAa MOJM(PUKAIMOHHONW H3MEHUYHUBOCTH.

BapurannoHnHslil psg 1 BapuanmonHas kpusas. Hopma peakiuu npusnaka. KosnnuectseHHsle
U KayeCTBEHHbIE TNPU3HAKM U MX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHON
U3MEHYUBOCTH.

HacnenctBeHHas, WM TeHOTHNMYECKas W3MEHYMBOCTb. KoMOMHATHBHAs M3MEHUYMBOCTD.
Meiio3 ¥ 1OJIOBOM MpoliecC — OCHOBAa KOMOWHAaTMBHOM H3MEHYMBOCTH. MyTalmoHHas
n3MeH4nBOCTh. Kiaccudukanust MyTanuil: reHHble, XpOMOCOMHBIE, FeHOMHBbIE. YacToTa M
OpUYMHB  MyTanuid. MyrtareHHple  (GakTopbl. 3aKOH T'OMOJIOTHYECKHX pPSJOB B

K 1.1, 1.2

16




HACJIECTBEHHON N3MEHYNBOCTU
H. Y. BasunoBa

HpaKTI/I‘ICCKOC 3aHATUC

Ne 7 Pemenne 3agady Ha OIpEIEICHHE BEPOATHOCTH BO3HUKHOBEHHUSI HACIIEICTBEHHBIX
MIPU3HAKOB TPH PA3JIMYHBIX THUIIAX B3aUMOJICHCTBUS T'€HOB, COCTABJICHHE TN€HOTHITMYECCKUX
CcXeM CKpGIlII/IBaHI/Iﬂ

Tema 2.7.
I'eneTnka yejoBeka

Coneprkanne yaeOHOTO MaTepuana

I'enetnka demoBeka. Kapmorum demoBeka. (OCHOBHBIE METOJbl TEHETUKH YEJIOBEKA:
reHEeaIOTUYECKUH, ONM3HENOBBIA, HUTOTEHETUYECKUH, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHetudeckuii. COBpEeMEHHOE OIPECIICHHE TEeHOTHUIA: TMOJHOTEHOMHOE CEKBCHHUPOBAHHE,
TeHOTUITUPOBAHUE, B TOM uucie ¢ nomomisto [1[P-ananu3a. HacnencrBenHsie 3a001eBaHus
YeJIOBeKa: TeHHble O00Je3HH, OOJE3HH C HACJIEICTBEHHOW IPEapaciioioKEHHOCTBIO,
XpoMocoMHbIe Oonie3Hu. CoMaTH4ecKre W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIETKH.
[TpuHuniel  310poBOrO0  OOpa3a KHU3HW, JMATHOCTHUKUA, NPOPHIAKTHKA U  JICUYCHUS
TeHeTHYECKUX  OonesHeld.  MeauKo-TeHeTH4ecKoe  KOHCYJIBTUPOBAHHE. 3HaueHue
MEJIMIIMHCKOW TEHETUKH B TPEIOTBPAIICHUM U JICUCHHMH TEHETHYECKHX 3a00JIeBaHMI
YyeJIoBeKa

IIpakTrueckoe 3aHsATHE

Ne 8 «CocraBneHue 1 aHaIu3 pOAOCIOBHBIX YEJIOBEKA»

Pa3nen 3. Teopusi 3BoJIIOLUH

14

Tema 3.1.
IBOJIOIMOHHAS
Teopus
" ee MecTo
B OMoJiorum

Cojnepxkanue y4eOHOTO MaTepHaa

[IpeanochbuIKM BO3HUKHOBEHUS IBOJIIOIIMOHHONW TEOPUU. DBOJIONMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BrnusHue 3BOMIONMOHHONW TEOPHM HA pa3BUTHE OWOJOTHMM U JAPYIHX HAYK.
CunerenbcTBa 3BoNMONMH. [laneoHTomornyeckue: nociae10BaTeNbHOCTh MOSBIECHUS BUJIOB B
MAJICOHTOJIOTUYECKOI JIeTONUCH, nepexoanbie Gopmbl. buoreorpaduueckue: cxoACTBO U
pasznuuue ¢ayH u GIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKUE: CXOJCTBA U PA3THUNS
SMOPHOHOB Pa3HbIX BUJOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTMYHbIe, PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUYECKUE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJMYEeCKUX MyTel y Bcex
YKUBBIX OPraHU3MOB.

OpomonmonHass Teopuss Y. Jlapuna. Ilpennochuiku BO3HUKHOBEHHUS JapBHHH3MA.
JBuxkyuye cuwibl 3BOJMIOLMKM BUAOB 1O JlapBuHy (M30BITOUHOE pa3MHOXKEHHE MpU
OIPaHUYEHHOCTH PECYpCOB, HEOIpelenéHHas M3MEHYMBOCTh, O0OphOa 3a CyIIECTBOBAaHUE,

OK-01, OK-02,
OK-04
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€CTECTBEHHBIN 0TOOD)

Tema 3.2. Copepxanue yueOHOro MaTepuana
Mukpossomonusa | Cunreruyeckas teopus sBomtonnu (CTD) u e€ OCHOBHBIE MOJNIOKEHHUS. MUKPOIBOIIOIMS.
[Momynsiust Kak eIWHUIA BUAA U BOJTIOIHH.
JBwxymme cuibl ((hakTOphI)IBOIIONMKM BUAOB B IpHpoje. MyTallMOHHBIM mpolecc U
KOMOWHATHBHAsT M3MEHYMBOCTh. [lomynsnnoHHBIE BOJMHBI M jApeiid reHoB. M3omsamus u
murpanua. EcTtecTBeHHbII 0TOOp — HampaBisiomuid  ¢akrtop HBodOnUH.  DPOpPMBI
ecTecTBeHHOro ot0opa. IlpucrnocoOneHHOCTh OpraHM3MOB KaK pe3ysbTaT 3BOJIIOLMU.
[Tpumepsl mpucrnocobieHnit 'y OpraHu3MoB. ApomMopdo3bl M uAHoajanTanuu. Bux u
BuniooOpaszoanue. Kpurepuu Buma. OcHoBHBIE (OPMBI BUI000pa30BaHus: reorpaduaeckoe,
IKOJIOTHUECKOE
Tema 3.3. Coneprxanue yueOHOro MaTepuasa
MaxkposBoaonusa | Makpospomonusa. DPopMbl  3BONMOUMHU:  (UIETHUECKAs, IWBEPreHTHAas, KOHBEPreHTHas,
napasuienbHas. HeoGpatuMocTs 3BOTIOINH
IIpakTryeckoe 3aHaTHe (Ha BEIOOD MpenogaBaTeis)
Ne 9 «CpaBHenue BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHIO»
i «Onucanue NpUcnocoOJIEHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay
Tema 3.4. Coneprkanne yaeOHOTO MaTeprana
3apoxaenue JloHay4HbIe TIpENCTaBICHUS O 3apOXICHWH XW3HH. HaydHble THIOTE3hI BO3HHKHOBEHUS

H Pa3BUTHUE KU3HU

JKU3HU Ha 3emJie: abUoTeHe3 W MaHCIepMUs. XUMUYecKas: IBOMONUsA. AOUOTEHHBIN CUHTE3
OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XAMHAYECKOH HBoJronMd. HavanpHble 3Tamel Ouosiormyeckoil ssosronmu. I'mmoresa PHK-
Mupa. PopMupoBaHHe MEMOpPAHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH U UX HBONIONMUsS. PDOPMUPOBAHNE OCHOBHBIX T'PYII )KMBBIX OPTaHU3MOB.

PazButune xu3Hu Ha 3emie no 3pam U nepuonam. Karapxei. Apxeickas U npoTepo30oncKas
opbl. Ilaneo3oiickas 3pa u e€ mepuoAbl: KeMOPUHUCKUN, OpPJOBHUKCKHMA, CHIYPHUUCKHIA,
JICBOHCKHUH, KaMEHHOYTOJIbHBIN, TEepMCKUA. Me3030ickast 3pa U €€ NMepuoibl: TPUACOBBIN,
IOpCKUii, MenoBor. KaitHo30McKkass 3pa W €€ Nepuolbl: MNaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT'€HOBBIM.

Tema 3.5.
Cucrema
OPraHu4YecKoro

Copepxanne yueOHOr0 MaTepuana

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHHEe 3BOJOLMU. OCHOBHBIE CHCTEMAaTHUYECKHE
Ipynnbl OpraHu3MoB. XapaKTepUCTHKa KIMMaTa M reojlorndeckux mnpoueccoB. OCHOBHBIE

OK-01,
OK-02,
OK-04
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Mupa. ATambl HBOJIIOIMU PACTUTENBHOTO W KUBOTHOTO MHUpPA. ApoMOpQo3bl Yy pacTeHHH H
IIpoucxoxnenue ’)KUBOTHBIX. [losiBNEeHUe, pacBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.
YeJIOBEKa — OBOJIIONMST  YEJIOBEKA. AHTPOIOJOTHS Kak Hayka. Pa3BuTHe TpencTaBlIeHHA O
aHTpPONOreHe3 IIPOUCXOXIECHUN uelloBeKa. Meroabl M3ydeHMs aHTponoreHesa. (CXolCTBa M pasiuyuus
YeJIoBeKa M JKUBOTHBIX. CHCTEMaTHYeCKOE IOJOKEHHE 4YeJIoBeKa. JIBMIXKyIIME CHIIbI
(paxTopsr) anTpomoreneza. HacnencTBeHHAas HM3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO61mecTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHHE OPYIUI TPY/a, MBIIIJICHUE, PEUYb
Tema 3.6. Copepxanue yueOHOro MaTepuana 2
OcHoBHbIe cTaaun | OCHOBHBIC CTaJIMM W BETBH JBOJIOIUHM YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBEeK yMebiH,
IBOJIIOIMH YejIoBeKa | YenoBek mnpsamoxomsamuid, YeaoBek HeaHIEepTAIbCKUM, YEIOBEK pa3syMHbI COBPEMEHHOTO
tuna. Haxoaku uckomaemMbIx OCTaHKOB, BpeMsl CYIIECTBOBAaHUSA, 00JaCTh PacCIpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
YenoBeueckne pacbl. OCHOBHBbIE OOJIBIIME pachl: €BpoONeoH]IHAs (eBpas3uiickas), Herpo-
aBCTpajiouJiHasi (9KBaTOpHalibHasl), MOHToOJIOMAHAs (a3uaTcKo-aMepukaHckas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENIEH YeNOBEYECKMX pac K YCIOBHUSAM CYILECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma
[TpakTrueckoe 3aHsTHE (Ha BBIOOD MPEIOIaBaTesl) 1
Ne 10 «Bpems 1 myTH paccesieHus 4esIOBeKa 10 TIaHETe»
i «IIprcrnocobIeHHOCTh YesloBeKa K Pa3HbIM YCIOBUSAM Cpebl. BiusHue reorpaduieckoit
cpenibl Ha MOp(hOIOTrHIo U (PU3UOTIOTHUIO YETIOBEKA»
Koutpoabnasn DBOJIIOIIMOHHAS OMOJIOTHSA 2
pabora
Pasznea 4. Dxojiorus 16 OK-01, OK-02,
Tema 4.1. \ Copepxanre yueOHOT0 MaTepuana 2 OK-04, OK-07
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JdKoJiorus
Kkak Hayka. Cpenpbl
JKM3HH.
JKOoJIOrHYeCcKHe
paxTopsl

DKOJIOTHS KaK HayKa. 3a1a4ud U pa3/ieibl SKOJIOTUU. MeTO bl SKOJOTHUYECKUX UCCIIEIOBAHUM.
DKOJOTUYECKOEe MHUPOBO33PEHHE COBPEMEHHOTO yenoBeka. Cpenpl OOMTaHUS OPTaHU3MOB:
BOJHAs, HA3eMHO-BO3NYIIHAS, TIOYBCHHAs, BHYTPUOPTaHM3MEHHAs. OKOJOTHYECKUE
¢dakrTopsl. Knaccugukamust sKonoruyeckux ¢GakTopoB: aOMOTHUYECKHE, OHMOTHYECKUE U
aHTporioreHHbIe. JlelcTBHEe JKOJOTHYECKUX (PAKTOPOB HA OpPraHu3Mbl. AOHOTHYECKHE
(bakToOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. Doronepruoausm. [IpucnocobieHuss OpraHu3MoB
K JeHCTBUIO abuoTHdeckux (akTopoB. buomornmueckue putmbl. buotudeckue ¢GakTOpHI.
Buner OuoTHUECKMX  B3aUMOJICHCTBUIN: KOHKYPEHIIMS, XHUIIHWYECTBO. llapasutusm,
MyTyalli3M, KOMMEHCAIIN3M (KBapTUPAHCTBO, HAXJICOHMUECTBO), aMEHCAIIN3M, HEHTPAIIU3M.
3HaueHne OMOTUYECKUX B3aMMOJICHCTBHUI NIl CYIIECTBOBAHHUS OPTraHU3MOB B NPHPOIHBIX
coo0IIecTBax

Tema 4.2.
IKoJOrHyecKne
XapaKTepPUCTHKH
NOMyJIsIUU

Copepxanue yueOHOr0 MaTepuana

DKOJIOTHYECKHE XaApPaKTCPUCTHUKU  TOITYJIALIUHA. OcHOBHBIE MOKa3aTeIU MOITYJIAINA
YUCJICHHOCTb, INUIOTHOCTBH, POKAAEMOCTb, CMCPTHOCTBH, IMMPUPOCT, MHUTpALU. I[I/IHaMI/IKa
YHUCJIICHHOCTHU MOMYJISAAIUA U eé peryidanusd

IIpakTHueckoe 3aHsATHE

Ne 11 «IloncuéT NI0THOCTH NONYJISIIMI pa3HbIX BUJIOB paCTEHUI»

Tema 4.3.
Coo0urecTBa
OPraHU3MOB,
KOCHCTEMbI

Cojnepxanue y4eOHOrO MaTepHaa

CoobmectBO  opraHm3smMoB  —  OwomeHo3.  CTpykTypsl  OuoleHO3a:  BHAOBaf,
NPOCTpaHCTBEHHas!, Tpoduueckas (nuuiesas). Buasl-nromuHantel. CBs31 B OMOIIEHO3E.
Oxonoruyeckue cucreMbl (3kocucrtembl). [lonstne 00 »KocucTeMe U OMOreOLEHO3E.
@DyHKIIMOHAIBHBIE KOMIIOHEHTBl AIKOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BewiecTB U MOTOK 3HEPTUU B dKOcUcTeMe. Tpoduyeckue (MULIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHbBIE IOKa3aTeNd 3KOCHUCTEMBI: OuoMacca,
MPOAYKIHMSL. DKOJIOTUYECKUE MUPAMUJbL: MPOIYKIMHU, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOpPETYJIsilius, pazButue. CyKueccus

Tema 4.4.
IIpupoaubie
IKOCHCTEMbI

Copepxanne yueOHOT0 MaTepuana

[IpuponHble 3KOCHCTEMBI. JKOCUCTEMBI peK M 03€p. OKOCUCTEMA XBOWHOTO WM
IIMPOKOJIIMCTBEHHOTO aeca. AHTpOIIOT€HHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI.
VYpboskocucreMsl. buonornyeckoe u  XO3SHCTBEHHOE 3HAUYEHHE arpOdKOCHCTEM U
yp6oskocucteM. buopasznoobpasue kak ¢akrtop ycrtoiiumBocTu 3kocucteM. CoxpaHeHHE
OHMOJIOrUYECKOro pa3HooOpasus Ha 3emiie

Tema 4.5.
buocdepa —

Coneprkanne yaeOHOT0 MaTepuana

Yuenue B. . Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. XKupoe

OK-01,
OK-02,
OK-04,
OK-07

MK 1.1, 1.2




rJj100aJbHas
IKOCHCTEMA 3eMJIu

BemectBO W ero ¢yHkiuu. OcobeHHocTH Oumochepsl Kak TJIOOATBHOW HKOCHCTEMEI.
JluHamMuyeckoe paBHOBecMe M oOparTHas cBA3b B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTeOXMMHUYECKHE MHUKJIBI JJeMEHTOB (yriepoaa, a3zora). 30HaIBbHOCTh OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

Tema 4.6.
Bausinue
AHTPONOTreHHBIX
(¢akTopoB Ha

ouocdepy

YenosedecTBo B Onocdepe 3emiii. AHTPONOreHHBIE W3MeHEeHHsI B Ouocdepe. [mobaibHbIe
sKoJorndyeckue npodnembl. CocyliecTBOBaHME NPHPOABI M YenoBedecTBa. CoxpaHeHHE
OnopasHoOOpa3usi KaKk OCHOBAa yCTOWYMBOCTH Ouocdeprl. OcHOBa pPalMOHATIBHOTO
yIIpaBJICHUS] MPHUPOJIHBIMU PECYypCaMd M HMX HCIOJb30BaHHe. JloCTHKeHUs OHOJIOTHH U
OXpaHa IpUPObI

[TpakTrueckoe 3aHsTHE (Ha BBIOOD MPEIOIaBaTEsl)

*B ToM umcie l'[pO(l)eCCI/IOHaJII)HO-OpI/IeHTI/IPOBaHHOC CoAecpiKaHuEe MPAKTUIECCKOIO
3aHATHUA

[Tpaktuueckoe 3ausaTHE «OTXO01BI MPOU3BOACTBA». Ha ocHOBE (penepanbHOro
KJ1acCU(UKAIIMOHHOTO

KaTajora OTXOJIOB OIPEIeNISITh KJIACC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSTHHE U
¢duznueckyro Gopmy

0TXO0O0B, 06pa3y1011114xc;1 Ha pa60qu MecTe / Ha 3Tamax MMPOU3BOACTBA, CBA3AHHBIC CO
CIICHUaJIbHOCTBIO

08.02.10 CTpouTENbCTBO KENE3HBIX JOPOT, MYTh U MIyTEBOE XO3SMCTBO

Ne 12 «Otxoab! IpOM3BOACTBAY

WIN «OKOJOTMYECKUE aCIeKThl NPOPECCHOHATBHOMN 1A TEIEHOCTI
i «lIpodpunaxkTika npopeccuoHanbHbIX 3a00JI€BaHUIN

wiu «BiusiHue npon3BOJICTBEHHBIX ()AaKTOPOB HA OPTaHU3M YEJIOBEKa»

Tema 4.7.
Bansinue
COIIMAJTIbHO-
IKOJOTHYECKHX

IIpodeccnoHanbHO OpPHEHTHPOBAHHOE COAEp:KaHHMe (COoAepKAaHHe TNPHKJIATHOIO
MOYJIsl)

310pOBbE U €ro cocTaBisgromue. GakTopsl, MOJIOKUTEIBHO U OTPHLIATENBHO BIUAIOIIUE HA
opranu3M 4yeyioBeka. IIpoGiieMa TEeXHOTE€HHBIX BO3JCHCTBUH Ha 3J0pPOBbE 4YelIOBEKa

K 1.1, 1.2

K 1.1, 1.2
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(¢paxTopoB Ha
310pOBbe YeJI0BEeKa

(27IEKTpOMAarHuTHBIE TIOJS, OBITOBAas XWMHS, W30BITOUYHBIC IIIYMBI, paavalusl H T.IL.).
ApnanTanus opraHm3Ma 4eloBeka K (akTopaMm OKpyxkawomed cpeapl. [IpuHIUIBL
dhopmupoBaHus 310poBbecOeperaromiero nopeaeHuss. Ou3nyeckass akTUBHOCTh U 37]0POBBE.
broxumuyeckne acnekThl palliOHAIBLHOTO MUTAHUS

JlabGopatopHble 3aHATHS

Ne 3 «YMcTBeHHas pabOTOCIIOCOOHOCTE)

win «BiusHaue abnotryeckux (pakTopoB Ha YesoBeKay (B KaueCTBE TPUITEPOB, CHUIKAIOIINX
paboTOCOCOOHOCTh,  HCIOJIb30BaTh  YCIOBHS ~ OCYIICCTBICHHS  MPOGECCHOHAIBLHON
JESATSILHOCTH: IIIyM, TeMIIepaTypa, pu3ndeckas Harpy3ka u T.1.)

*B ToM unciie mpodeccnoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe JIaG0paTOPHOro
3aHATUSA

B kauecTBe TpUrrepoB CHUXarOUMX pad0TOCIOCOOHOCT UCTIOIb30BaTh YCIOBUS
OCYILIECTBICHUS

npodeccCHOHATBHON AEATENBHOCTH: IIIyM, TEMIIEpaTypa, (u3ndeckast Harpys3ka 1 T.1.

KonrpoabHasn
padora

Teopeanecxne ACIEKTbI IKOJOI'MH

Pasgen 5. Buojsiorus B

KHU3HN

14

Tema 5.1.
Ceaexnus
KaK HayKa H
npoiuecc

Copepxanne yueOHOT0 MaTepuana

Cenexuusi Kak Hayka U Ipoliecc. 3apoKACHHUE CEeNEeKIUN U aomecTukanus. Yuyenue H. W.
BaBunoBa o 1neHrpax MHOrooopasus M NMPOUCXOXKIACHHSA KYyIbTYpHBIX pacTeHHi. LleHTpsl
IIPOUCXOXKICHNS JOMAIIHUX >XUBOTHBIX. CopT, mopona, mramMm. COBpEMEHHBIE METO/bI
ceJIeKIIMU. MaccOBBIN

U WHIUBUAYAIbHBIH OTOOpBI B CEJIEKIMH PACTEHHUH M KUBOTHBIX. OLEHKa 3KCTepbepa.
bauskopoacTBeHHOE cKpemuBaHue — UHOpuAMHT. YUncras nuHuA. CKpelMBaHHE YUCTBIX
muHui. ['eteposuc, winm rubpuanas cuia. HepoacTBeHHOe cKpelinMBaHuWe — ayTOpPUAMHT.
Otnanénnas rubpuamzanus v e€ ycnexu. VCKycCTBEHHBI MyTareHe3 M IOJyueHHe
MTOJIMIUIOUAOB. JIOCTH>KEHMS CENEeKIINN PACTEHUH, J)KUBOTHBIX U MUKPOOPTraHU3MOB

Tema 5.2.
OcHOBEI
OMOTEXHOJIOT UM

buotexHonoruss kak oTpaciib TNPOU3BOACTBA. [ €HHas WHXKEHepus. OTambl CO3JAaHMA
pexombunanTHoi JIHK u Tpancrennsix opranuszmoB. Knerounas umxkenepus. Kierounsle
KYJIbTYpBI. MUuKpoKIIOHaIBHOE Pa3MHOKEHHE pacTeHuN. Kitonuposanue
BBICOKOITPOJYKTHBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE M ITHYECKHE

OK-01, OK-02,
OK-04, OK-07
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npob6suemsl. 'MO — renetndyecku MoauGUIIMPOBAHHBIE OPTaHU3MBI

Tema 5.3.
buorexHoaoruu
B ’/KU3HU "
npogeccuu

IIpodeccnoHaIbHO OpPHMEHTHPOBAHHOE COJEp:KaHHME (Coaep:KaHHe IPHKJIATHOIO
MOJY.JIst)

OCHOBHEBIE HAMPaBICHUS COBPEMEHHOM OMOTEXHOIOTHH B TPOPECCHOHATBHON ACSITETLHOCTH
Yyea0BeKa. MeTonasl OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. OTHKa
OHMOTEXHOJIOTHYECKUX

M TCHETHMYSCKHX OJKCICPUMEHTOB. IIpaBuiaa moMcka MW aHainM3a OHMO3KOJOTHYECKOM
uHpOpMaIUn

U3 Pa3IMYHBIX MCTOYHHMKOB (HayyHas W y4eOHO-Hay4Has JIMTEpaTypa, CpeICTBa MacCOBOU
uHpopManuu, cetb IHTEpHET U IpyTrue)

[IpakTyeckoe 3aHsTHE

No 13 Keiicel Ha aHanu3 uHGOPMAIIMK O HAYYHBIX JOCTIKCHHUSIX B O0JIACTH TE€HETHUYECKHUX
TEXHOJIOTUH, KIIETOYHOW MHKEHEPUH, MUIIEBHIX OMOTEXHOJIOTHH.

No 14 3ammura keiica: mpeaCTaBICHUE PE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )

*B ToM unciie mpogeccuoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe MPAKTHYECKOT0
3aHATUSA

Tema 5.3 ob0s13aTesIbHA AJ1 U3YYeHUsI CTyIeHTaMu cnenuaibaocTu 08.02.10

Tema 5.4.
Buorexnogorun
B POMBILIVIEHHOCTH

BuorexHosoruu B NpoOMBINLIEHHOCTH 115 cnenuaasHocT 08.02.10

Pa3BuTne nmpoMBIIITIEHHON OMOTEXHOJIIOTUH U €€ MPUMEHEHUE B KHU3HM UYeIOBEKa, MOUCK U
aHamu3 MHPOPMAIIUN U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas U ydeOHO-Hay4yHas JTUTEpaTypa,
cpezicTBa MaccoBoi MH(pOpMaLuu, ceTb HTepHET u Apyrue)

IIpakTrueckue 3aHATHS

Ne 15 Keiicsl Ha aHanu3 uH(OpPMALMKU O PA3BUTUU NPOMBIIUIEHHOW OMOTEXHOJIOTHH (110
MUHH-TPYIIIIAM).
No 16 3ammura keiica: mMpeaCTaBICHUE PE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHUE C
MIPE3CHTALINEH )

Tema 5.6.
CoumnajbnHo-

BuoTexHoJIOruy U TeXHNYECKHEe cucTeMbI 1Jid cnenuaiabuocta 08.02.10

OTUYECKHUE aCIECKThI Pa3sBUTHA OMOTEXHOJIOTUI U NMPUMCHCHHUC UX B JKU3HU YCIIOBCKA, IIOUCK

OK-01, OK-
02, OK-04,
OK-07

K 1.1, 1.2
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ITHYECKHE ACTEKThI
OMOTEeXHOJIOruii

U aHanu3 WHQOpPMamuMM W3 pa3MYHBIX HWCTOYHUKOB (HaydHas W Yy4eOHO-HaydHas
JUTeparypa, CpelicTBa MaccoBOoi MH(popMaluu, cetb IHTEepHET U Apyrue)

[IpakTyeckue 3aHsATHUS

Ne 15 Keiicel Ha aHamM3 HHPOPMALIUK 00 STUYECKUX ACTIEKTaX Pa3BUTHS OMOTEXHOJIOTHH (110
MUHU-TPYIIaM).

Ne 16 3ammra keiica: mpeacTaBieHHE pe3ylbTaTOB pEIIEHUS KEWCOB (BBICTYIUIEHUE C
npe3eHTaIuei)

Tema 5.7.
buorexHosioruun
M TEXHUYECKHE

CHCTEMBbI

BuorexHoJsiorny U Texuuueckue cucremMbl 1Jid cunenuaabuoctu 08.02.10

Pa3Bute OMOTEXHOJNOTMH C TPUMEHEHUEM TEXHUYECKUX cucteM (OMOMHKEHEepHs,
OouonHpopmatuka, OMOHMKA) M MX NPUMEHEHUE B JKU3HU YEJIOBEKa, IMOUCK M aHaJIN3
MHPOpPMALMM W3 paA3JIMYHBIX HCTOYHMKOB (HayyHass M y4yeOHO-Hay4yHas JHUTepaTypa,
cpeacTBa MaccoBor MH(popMaluu, cetb HTepHET u apyrue)

HpaKTI/I‘ICCKI/Ie 3aHATUA

Ne 15 Keiicbl Ha aHanu3 WHPOPMALMU O Pa3BUTUU OMOTEXHOJOTMHA C MpPUMEHEHHEM
TEXHUYECKHUX CUCTEM (TI0 MHHHU-TPYIITIAM).

Ne 16 3ammra Keiica: NpeAcTaBIE€HUE pE3YyIbTaTOB DPELIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINECH )

IIpome:kyTouHasi arrecranus (AuddepeHuMpoBaHHbIN 3a4eT)

Bcero:

78
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3. YcJoBus peaju3alniy NporpaMmbl 001e00pa3oBaTe bHOMN AU CHUIIIMHBI
3.1. [ns peajm3anum NpOrpaMMmbl JUCHMIUIMHBI  JOJIKHBI  OBITH
NpeIyCMOTPEHBI CJeYI0IHe CleNHaATbHbIC IIOMEICHUS :

Kabuner «buonorumn», OCHAILICHHBIN 000py10BaHUEM: CTOJ
JEMOHCTPAIlMOHHBIM  (C  paKOBMHOM, TIOABOJKOM W  OTBEACHHUEM  BOJIHI,
CAHTEXHUKOM,  AJIEKTPUYECKUMHU  pPO3E€TKAaMH,  aBTOMaramMl  aBapHUilHOTO
OTKJIFOYEHHUS] TOKa), JIa0OpaTOPHBIM OCTPOBHOW CTON  (JIIBYXCTOPOHHHH, C
3alUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM MOKPBITHEM, HAJICTOIBEM, C IOACBETKOM U DJIEKTPUUECKUMU
pPO3eTKaMH, MOJABOIKON M OTBEICHUEM BOJIbl U CAHTEXHUKOM), CTYJ J1a0OpaTOPHBIM
IIOBOPOTHBIU, PErYJIMPYEMBIH 110 BBICOTE.

[IpumepHblii  TE€pedYeHb  JEMOHCTPALMOHHOIO W J1abOpaTopHOro
o0opy10BaHUSL.

JleMoHCcTpalmoHHOe 000pyI0BaHUE U MPUOOPHI:

— KOMIUIEKT BJIQXHbBIX MPENapaToB JEMOHCTPAMOHHBIN

— KOMIUIEKT TepOapueB IO CUCTEMATUKE PACTEHUW C ONpeneauTelbHbIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH 1IEMOHCTPALIMOHHBIN

— U(PPOBOK MUKPOCKOIT OMHOKYJIPHBIH (C Kamepoi)
JIaGopaTopHO-TEXHOIOTHUECKOE o0opyioBaHue (JtabopaTopHOE

o0opyaoBaHue, NpuOOpbI, HAOOPHI ISl SIKCIEPUMEHTA, HHCTPYMEHTHI):

MOZ €Y, MYJISKU, allllJIMKaLUN

— KOMIUIEKT MOJEJIEU-aNIUIMKAUN JEMOHCTPAMOHHBIN

— KOMIUIEKT aHaTOMAYECKUX MOJIENIEN TEMOHCTPALIMOHHBIN
— Ha0op MaseoHTOJOTUYECKUX MYJISKEN

— KOMIUIEKT OOTaHUYECKUX MOJIETEH 1eMOHCTPAMOHHbBIN
— KOMIUIEKT 300JI0TMYECKUX MOJENEN JEMOHCTPALlMOHHBIN
— KOMIUIEKT MYJISKEU 1EMOHCTPALIMOHHBIN

— CKCJICT 4CJIOBCKA
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— TOpC 4esoBeKa pa300pHbIT

— KOMIUIEKT MOJEeJIeH

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB dKUBOTHBIX

— TabnuIBl peabedHbIe

— JIEMOHCTpAIMOHHbIC YUeOHO-HATJISTHBIE TOCOOUS

— KOMIUIEKT IOPTPETOB JJIs1 opopMiIeHUS KaOnHEeTa

— nabopaHTcKas s KaOrmHEeTa OMOJIOTUU U DKOJIOTHH

— CTOJ C SIIUKAMU JIJII XPaHCHUSI/TyMOOH

— Kpeciio opucHOe

— CTOJ JIaDOpaTOPHBIA MOEUHBIN

— CYIIWIbHAS TaHENb JIJIS TTOCYbI

— wKad A1 XpaHeHUs] y4eOHbIX TOCOOUH

— wKad I8 XpaHEHUs! BIaKHBIX MPENapaToB, 3alMPAOIINIICS Ha KITHOY

— 1Kad s XpaHeHust J1abopaTOPHOM MOCY A/ TIPHUOOPOB

— J1abOpaHTCKUU CTOJI

— CTyJ JIabopaTOpHbIN

— KOMIUICKT epIei JJIsi MBIThs JaOOpaTOPHOM MOCY/IbI.
[IpumepHBIii TepedYeHb IEMOHCTPAIMOHHOTO M JIa0OpaTOPHOTO O0OpYIOBaHUS
HOCHT PEKOMCHIATEIbHBIA XapaKTep.

3.2. UudopmanmonHoe odecnevyeHne pean3ainuu NporpaMmmbl

OcHoBHas:
1. O0yxoB, JI. K. buonorus: ki1eTku U TKaH# : yaeOHOe TocoOue s

cpenuero npodeccuonanbHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3 ., nepepad. u gorn. — Mocksa : M3narensctBo FOpaiit, 2023. — 358 c.
— (ITpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr :

anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/474244 (nata

obpamenus: 17.08.2023).
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2. Haxaena, B. U. buonorus: reneruka. [IpakTudeckuii Kype : yueOHOe

nocobue i cpeaHero npodeccuoHanbHoro oopasosanus / B. . Haxaepa. — 2-¢
u3l., mepepad. u qom. — Mocksa : M3narensctBo FOpaiit, 2023. — 276 ¢. —
(ITpodeccuonansHoe obpazoanue). — ISBN 978-5-534-07034-7. — Teker :
anekrponnbii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/474039 (nara
obpamenus: 17.08.2023).

JdonmosHuTeAbHAA:

1. FOnakoBa, O. M. buonorus: BelaaromuKecs yUeHbIe : y4ueOHOE Tocooue s

cpennero npodeccuoHanbHoro oopazosanus / O. U. FOnakoa. — 2-e uzn. —
Mocksa : U3gatensctBo FOpaiit, 2023. — 264 ¢. — (ITpodeccnonansHoe
obpazoBanue). — ISBN 978-5-534-11033-3. — Tekcr : anexkTponHslii // DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/475040 (nara oOparieHus:

17.08.2023).
2. YuebHoe nocoOue Juisi CTYJEHTOB MO JUCIHUIUIMHE buosorus (KpaTkui Kype

JeKIui) ajs cuenuanbHocTer 27.02.03 ABToMaTuka U TeJeMexaHuKa Ha

TPAHCIIOPTE,

23.02.06 TexHuueckas dKcIuTyaTanus nojaBmwkHoro cocraBa/ H.A. ®&nopona;
BTXT — ¢unuan ®I'BOY BIIO PI'VIIC. — Boarorpan, 2021. — Pexxum nocryna:
O0P BTXT — ¢unuana PI'YIIC.
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4. KOHTPOJIb U OLIeHKA Pe3yJIbTATOB OCBOEHHS 00111e00pa30BaTeILHOM

AUCIUILTHHBI

KoHTpoib W OLEHKa pe3yabTaTOB OCBOCHHS 00Ie00pa3oBaTeNIbHON

AUCHUIIMHBI PACKPBIBAKOTCA Y€PC3 JUCHUIINIMHAPHBIC PC3YJIbTAThl, HAITPABJIICHHLIC

Ha (opmupoBaHHE OOMMX U MPOGECCHOHATBHBIX KOMIIETCHIIUN MO paszenam u

TEMaM COACPIKAHHA yqeGHoro MaTtcpualia.

Oo0masi/npodeccuoHanbHas
KOMIIeTeHI[UA

Pazgea/Tema

Tun OLIEHOYHBIX

MeponpusTHsA

OK 01. Bsibupats cnocoOsl
pereHus 3ama4
npodeccruoHanbHON
JESATEIBHOCTH TPUMEHHUTEIIEHO
K Pa3IMYHBIM KOHTEKCTaM

Pazgen 1. Kimetka-
CTPYKTYpHO-
(GyHKIMOHATBHAS CIMHUTIA
JKUBOTO (KPOME TEMBbI
1.1.); Paznen 2. Ctpoenue
1 QYHKIIMHM OpraHu3Ma;
Paznen 3. Teopus
spomronnu; Pasnen 4.
Oxkosorud, Pasnen 5.
Buoiorus B )xu3HH

OO6cyxaeHue o Borpocam
JEKIAA

PazpaboTka rioccapus
3anonHeHue  CPaBHUTEIbHBIX
TaOIIuUIL

TectupoBanue

VYceTHBIM o1poc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMeHTOB, OHOJOTHYECKOM
TEPMHHOJIOTHUH U CUMBOJIUKH
NunuBunyanbHas
camocTosiTelbHas paboTa
[IpencraBinenue  pe3ysbTaTOB
NPAaKTHYECKUX paboT
Kontpomnbubie paboTbl

3amuTa TBOPUECKHUX paboT

3amura WHUBUTYJIbHBIX
MIPOCKTOB
Brinonxenue 3aJIaHUN

HpOMe)I(YTO‘IHOﬁ aTTcCTaluu

OK 02. Ucnonp3zoBate | Pasnmen 1. Knerka- OueHuBaemasi JUCKyCCHS IO

COBpPEMCHHBIC CPEACTBA | CTPYKTYPHO- BOTIPOCAM JICKIIUU

MIOUCKA, aHATIN3a (YHKIHOHATHAS €TMHUIA Pa3paboTka MeHTaIbHON

" HHTEPIPETALMH | on oo Pasnen 2. KapThl B MUHU TPYTIIIax

uH(popMaIuy, Beinonnenue u 3amura

u MH(pOpPMaLlMOHHbIE Crpoenne 1 GyHKIMM n1abopaTopHbIX padboT

TEXHOJIOTMH Ul BbIIONHeHus | OPTaHu3Ma; Pasjen 3. [lpencraBnenue  pe3ysibTaToOB

3a1a4 npodeccuonanpHoi | Teopus sBomonuu; Pasnen | mpaktuueckux paboT

JEATENBHOCTH 4. Okonorus; Pazmen 5. [pencraBnenue yCTHBIX

BHOJIOIMS B KH3HK COOOLIEHUH C MTpe3eHTALUEH,

MOJIFOTOBJICHHBIX 0 TIEPEUHIO
UCTOYHHUKOB,
PEKOMEHI0BaHHBIX
nperno/iaBaTesieM

OK 04. Dddextusno | Paznen 1. Kiretka- OO6cyxneHue mo Bompocam

B3aMMO/ICHCTBOBATh U JEKIUA

pa6OTaTL B KOMICKTHUBE H

KOMaH/JEC

CTPYKTYpHO-
(GbyHKIMOHATBHAS €TUHHLIA
XKHUBOTO (Kpome TeMsI 1.1.);

[IpencraBieHue pe3ysabTaToB
NPaKTUYECKUX paboT
3amuTa TBOpYECKHX paboT
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Paznen 2. Ctpoenue u
(GyHKIMU OpraHu3Ma;
Paznen 3. Teopus
sBoJironun; Pasnen 4.
Oxosorud;, Paznen 5.
buonorus B )xu3HU

3amura
MIPOEKTOB

HHIAWBHUIYAJIbHBIX

OK 07. ConelicTBOBATH
COXPaHEHHUIO OKpYyXarolen
Cpenpl, pPecypcocOepeKeHHIO,

NPUMCHATH 3HAHUSA

00 W3MEHEHUHT KJIUMarTa,
TIPUHIUIIBL OepexIINBOro
MPOM3BOACTBA,  3PPEKTHUBHO
JIEICTBOBATH

B II}T)@SBBI‘IEII‘/'IHLIX CUTyalluAax

Paznen 4. Dxomorus;
Pasnen 5. buomnorus B
KU3HA

OO6cyxaeHue 1Mo Bompocam
JEKIUH

Pa3zpaboTka rioccapus
3aMojHEHUE  CPaBHUTEJIBHBIX
TaOJINIL

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMeHTOB, OHMOJIOTHYeCKOn
TEPMHHOJIOTMH U CUMBOJIUKH
NupuBunyanbHas
camocTosTelbHas paboTa
[IpencraBneHue  pe3ynbTaToOB
IPAaKTHYECKUX padoT
KonTponbhbie paboThl

3ammTa TBOpUECKUX padoT
3amura WHANBUIYaIbHBIX
IIPOEKTOB

Brinmonnenune 3aganuii
MIPOMEKYTOUYHOM aTTECTALUK

Paznen 3. Teopus
HBOJIIOLMH

KonTponbHas padora:
«IBOMIOIMOHHAS OUOJIOTHS)

Pasnen 4. Dxomnorus;

KonTponbhast pabora:
«TeopeTnyeckue acieKThI
HKOJIOTUN
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