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1. O0mas XapaKTepUCTUKA IPUMEPHOH padoyeil MPOrpaMmbl
0011e00pa3oBaTe/IbHON TUCHUILINHBI «Buosorus»

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO
Oo6meobpa3oBarenbHas aucuuiuiiHa «buonorus» wu3ydaercs Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTeIbHOM UK€ ~ y4eOHOro  IUTaHa ~ OCHOBHOM  IpodecCHOHaIbHOM
obpazoBarenbHO mporpammsel B cooTBeTcTBHM ¢ OI'OC no cnennansuoctu 38.02.06 GunaHCHLI.
Tpynoemkocts nuctuminibel «buonorusi» Ha 0a30BOM ypoBHE cocTaBisieT 64 yaca, u3
koTopeix 10 yacoB BkIItOYaeT MpogeccHOHANbHO-OPUEHTUPOBAHHOE COIep KaHKe, YCUITUBAOIIee
po(heCCHOHATLHYIO COCTABJISIFOIIYIO TI0 crieruanbHOCTH 38.02.06 druHAHCHLI.
[TpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEPIKAHKIE PEANTU3YETCS B MPUKIAJIHOM MOJYJIe
(pazmen 5 “buonorus B )KU3HK) HA MaTepHalie KeiCcoB, CBSI3aHHBIX C aHAIM30M HH(OpPMAIUU O
pa3BUTUM M TNPUMEHEHHH OHOTEXHOJOTHHM M0 oTpaciasM Oyaymieid mnpodeccnoHanbHOM
JesTeIbHOCTH o0ydaronuxcs. Kpome Toro, mpodeccnoHambHO-OpUEHTHPOBAHHOE COJIEPKAHNE
YVUUTBHIBACTCS B pasjene 4 “OKoyorus’” MpHu BRIMOJHSHUH JTA00pAaTOPHBIX U MPAKTUYCCKUX PadoT,

CBSI3aHHBIX ¢ OyaylIeil mpodecCHOHANbHON ASSITETbHOCTHIO 00YYarOIIUXCS.

1.2. He.]'lb U NINIAHUPYEMBIE PE3YJAbTATHI OCBOCHUSA TUCHUIIINHBI

Lenb: dopMmupoBaHWE Yy CTYACHTOB MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHATHLHOU
OpTraHMU3aIH KUBBIX CHCTEM Pa3HOTO PaHra KaK OCHOBBI MPUHSATHUS PEIICHUN B OTHOLICHUU
00BEKTOB )KMBOW MPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3anaun:

1) chopMupoBaTh MOHUMAHUE CTPOEHUSI, MHOTOOOpa3usi U OCOOCHHOCTEH JKUBBIX CUCTEM
Pa3HOTO YPOBHSI OpraHU3allud, 3aKOHOMEPHOCTEN MpOTEKaHHWs OHOJOTHYECKHX IPOIECCOB U
ABJICHUN B OKpYXKAIOLIEH cpene, LENOCTHOW HAyyHOW KapTHUHBI MHpa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHUS ONPEIENSITh )KUBbIE OOBEKTHI B IPUPOJE; IPOBOJAUTH HAOIIOIEHUS 32
KOCHUCTEMaMU  JUIsl  BBISIBJIEHHS ~ €CTECTBEHHBIX W AHTPONOTEHHBIX  W3MEHEHUH,
WHTEPIPETHPOBATH PE3YIbTAThl HAOTIOACHHUIA,

3) chopmMHpOBaTh HaBbIKU IIPOBEACHUS IPOCTEHIINX OMOJIOTUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIEOBAHUN C COOJIFOJICHHEM TIpaBuiI O€30MacHOro0 OOpamieHus: C
0o0BeKTaMu U 000pyIOBaHHEM;

4) pa3BUTb yMEHHUS MHCIIOJIb30BaTh MH(GOpPMAIMIO OHOJOIMYECKOr0 XapakTepa W3

Pa3INYHbIX UCTOYHUKOB;



5) cdopMupoBaTh yMEHHS MPOTHO3UPOBATH MOCICACTBUS CBOCH [ESTEIBHOCTH IO
OTHOIICHHUIO K OKpPYXKAIOIIeH cpeie, COOCTBEHHOMY 3/J0pPOBBIO; OOOCHOBBIBATH M COOJIOIATH
MepbI TPOGUITAKTUKY 3a00ICBaHUH.

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTH)KCHHH OHOJOTHYECKOW HAyKH H
TEXHOJIOTUH B MPAKTUYECKON JEATCILHOCTH YEJIOBEKA, PA3BUTHHU COBPEMEHHBIX MEIUIIMHCKUX

TEXHOJIOTUH U arpOOMOTEXHOIOTHA.



1.2.2. Inanupyemble pe3y/abTaThbl 0CBOEHHA 0011e00pa30BaTeIbHOM JUCHUIIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO

Ocoboe 3HaueHNe JUCIUIUIMHA UMeeT pHu GpopmupoBanuu u pazsutuu OK.

Oll{cj)ll}[K Oo0mue JlucuuImHapHbIe
OK 01 Beibupats crioco0st B yacTu TPyA0OBOI0 BOCIIUTAHMSA: c()OPMUPOBAHHOCTb 3HAHMM O MeCcTe U PO
peleHus 3a1ad - TOTOBHOCTb K TPYAY, OCO3HAaHHE LIEHHOCTH MacTepcTBa, | OMOJIOTMM B CHUCTEME  HAy4yHOIrO  3HAHMUS,
npodecCHOHATBHON AEATETBHOCTU | TPYIOIIO0HE; (YHKIIMOHAJIBHOW TI'PaMOTHOCTH  Ye€JOBEKa  JUIS
IIPUMEHUTEIBHO K Pa3IMYHbIM - TOTOBHOCTb K aKTUBHOM J€SATEIbHOCTH TEXHOJIOTMYECKOHN | PELICHNUs )KU3HEHHBIX NPOo0JIeM;
KOHTEKCTaM 51 COLIMAJIBHOU HaIIPaBJIEHHOCTH, CIOCOOHOCTH | CPOPMUPOBAHHOCTD yMEHUs packpbIBaTh
UHULMUPOBATh,  IUIAHMPOBATH M CAMOCTOSITENIBHO | COJIEPYKAHME OCHOBOIOJATAOIIUX OMOJIOTMYECKUX

BBITIOJHSATH TAKYIO JESTEIBHOCTB;
- HMHTEpeC K pas3lnyHbIiM cdepam npodecCHOHATBLHON
JIEITENNHLHOCTH,

OBnanenue YHHUBEPCATbHBIMU
MM03HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHe IeliCTBUA:

- CaMOCTOSITeNILHO (HOPMYJIMPOBATh W aKTYaIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001IeHNS;

- ONPENENSTh MEeNU JACITeILHOCTH, 33]]aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABIIATh  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBI B JCATCIILHOCTH, OIICHUBATH
COOTBETCTBUE pE3YyJIbTAaTOB IEJNSM, OIICHUBATh PHUCKH
MMOCJICICTBUH NEATCILHOCTH;

- pa3BUBaTh KpPEAaTHBHOE MBIIUICHHE TIPH PEIICHUU
YKU3HEHHBIX TTPOOJIeM

0) 0a30BbI€ HCCIEI0BATEIbCKHE eHCTBHSI:

y4eOHBIMU

IIPOTHUBOPECUMA B

TEPMUHOB M TIOHSTUH: KU3HB, KJIETKA, TKaHb, OpTraH,
OpraHu3M, BH/I, IOMYJSAIUS, SKOCUCTEMA, OMOLIEHO3,
onocepa; wmerabonusm  (0OOMEH  BEIMIECTB U
MpeBpalleHHe SHEPTHUN), roMeocTas
(camoperymnsnus), OMocuHTE3 OenKa, CTPYKTypHas
OpraHu3alMs KUBbIX  CHCTEM, JHCKPETHOCTb,
caMOperyJIAIHs, CaMOBOCIIPOU3BEICHUE
(penmpoayKuusi), HAacIeICTBEHHOCTh, N3MEHYUBOCTD,
HHEPTrO3aBUCUMOCTh, POCT M pPa3BUTHE, YPOBHEBas
OpraHu3alus;

c(hOpMHUPOBAHHOCTH yMEHUs pacKkpbIBaTh
COJIEp’)KaHUE OCHOBOIIOJIATAIONINX OHOJIOTHYECKUX
TEOPUA W THUIOTE3: KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, JBOJIOLMOHHOM, IPOUCXOXKICHUS
KU3HH U YEJIOBEKA;

c(hOpMUPOBAHHOCTH yMEHUs pacKkpbIBaTh
OCHOBOTIOJIATAIOIINE OMOJOTUYECKUE 3aKOHBI W
3akonomeprnoct (I'. Mennensa, T. Moprana, H.W.
BasunoBa, O. T'ekkens, ®@. Mromnepa, K. bapa),
T'PaHMIIbI UX MPUMEHHUMOCTH K KMBBIM CHCTEMaM;




- BIAJETh
MIPOEKTHOMN
npo0Jem;

- BBISABIATH

HaBbIKaMH y‘IC6HO'HCCHeI[OBaTCHBCKOﬁ u
JACATCIIBHOCTH, HaBBIKaMH paspCuiCHu-d

MPUYUHHO-CJICACTBEHHBIE
aKTyaJIU3upoOBaTh  3aJady, BbIIBUTaTh THUIOTE3Y €€
pelieHusi, HaxXOAWTh apryMEeHThl JMJig J0Ka3aTeIbCTBa
CBOMX YTBEPXICHUM, 3a7aBaTh MapamMeTpbl U KPUTECPUU
peuieHus;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PELICHUS 3aJauu
pe3yabTaThl, KPUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3BMEHEHUE B HOBBIX YCIOBUSAX;

- yMEThb TIEPEHOCHTh 3HAHUS B I[IO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC HWJIEH, MpeAJiaraTb OPHUTHHAIBHBIC
MOAXO/bI U PEIICHHUS;

— - CNMOCOOHOCTH WX HCITOJB30BaHUS B IMO3HABATEIIHHON U
COLIMAIBHON MTPAKTHUKE

CBA3HU n

MpUOOpETEeHUE OMbITa TMPUMEHEHUS OCHOBHBIX
METOJIOB HAy4YHOrO0 TIO3HAHMUS, HCIOJIb3YEMBIX B
Ouonoruu: HAOMIOJEHUS W  OMUCAHUS  KHUBBIX
CHCTEM, IPOLECCOB W SABJIEHUW; OpPraHu3aluu |
IIPOBEICHUS OMOJIOTUYECKOT0 JKCIIEPUMEHTA,
BBIIBIDKEHUS THUIIOTE3, BBISBICHUS 3aBUCHUMOCTH
MEXYy HUCCIETyeMbIMU BEIUYMHAMU, OOBICHEHUS
MOJIYYCHHBIX pEe3yJIbTaTOB W (POPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAayYHBIX [OHATHIA,
TEOPUI U 3aKOHOB;

c(OPMUPOBAHHOCTH YMEHHS BBIJICIISITH
CYHICCTBCHHBIC IMPpU3HAKHA BUPYCOB, KJIETOK
NPOKapHOT W  JYKAPHOT; OJHOKJIETOYHBIX |
MHOI'OKJICTOYHBIX OpraHnu3mMoB, BUJOB,
OMOTeOIIeHO30B U IKOCUCTEM;  OCOOCHHOCTH
IIPOLIECCOB  OOMEHAa BEILIECTB M  IpEeBpallleHus

DHEPIUU B KJIETKE, (POTOCUHTE3a, TUIACTHYECKOTO U
OHEPreTHYECKOr0 OOMEHa, XEMOCHHTE3a, MHTO3a,

Meno3a, OIIOIOTBOPEHMUS, pa3BUTHUSA "
pPa3MHOKEHUs, MHUBUAYAIBHOTO pa3BUTHUS
opra"usma (oHTOTrEHE3a), 60pbOBI 3a
CYILIECTBOBaHHUE, €CTECTBEHHOI'O otOopa,
BUI000pa30BaHus, PUCTIOCOOTEHHOCTH
OpraHM3MOB K cpeae  OoOWTaHus,  BIUSHUSA
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIIOTEHHBIX

N3MEHEHHII B DJKOCHCTEMaxX CBOEH MECTHOCTH,
KpPYroBOpPOTa BELIECTB M IIPEBPAILECHUE DHEPTUHU B
ounocdepe;

— c(hopMHUPOBAHHOCTH yMEHUs pemarb
OMOJIOTHUECKHE 3aa4H, COCTaBJIATh
TCHOTUITHYECKUE CXEMBI CKPEIIUBAHUS JIJIST Pa3HBIX
TUIMOB HACIEJOBaHUSl MPU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXE€MbI MEPEHOCA BEIIECTB U YHEPTUH B




SKOCHCTEMAax (I_ICHI/I NUTaHusA, IIUIICBBIC CeTI/I)

OK 02 Ucnonb3oBathb
COBPEMEHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUN
nHpopmaruu 1 nHGOPMAITHOHHBIC
TEXHOJIOTHH JJIsI BBITOJIHEHUS
3a7a4 MpoQecCHOHATBHOM
JESTSIIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- ¢OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN

MPaKTUKH, OCHOBAaHHOTO  Ha  JHAJIOre  KYJbTYD,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHMID  CBOErO  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpPUICHCTBOBAaHHME S3BIKOBOM M  YHUTATEIbCKOU

KYJIbTYPBI KaK CpCACTBA B3aHMOHCﬁCTBHH MCXKAY JHOAbMHA
W MTO3HAaHWA MHpPaA,

- OCO3HAaHME LEHHOCTM  HAy4yHOM  JIEATEIbHOCTH,
TOTOBHOCTH OCYLIECTBIIATh IIPOECKTHYIO u
UCCIIENOBATEIBCKYIO JCATEIBHOCTh MHIMBUAYAIbHO U B
rpy1Ie;

OBnanenue YHUBEPCaAJIbHBIMU y4eOHBIMU

II03HaBaTCJIIbHBIMU I[CflCTBPI?IMI/II
B) pa0orta ¢ nHopManmeii:

- BJIaJA€Tb HAaBbIKaMM IOJYYCHUIA I/IH(l)OpMaHI/II/I us3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIATE  ITOUCK, aHaJIn3, CUCTEMATHU3allUI0 U

UHTEpHpeTalnio HHGOpMauu pa3InyHbIX BUJIOB U (HopMm
IpeJICTaBICHHUS,

- co3JaBaTh TEKCThl B PA3NUYHBIX (hopMaTax C y4eToM
Ha3Ha4YeHUs] THPOpPMAIUH U LIEJIEBOM ayIUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alluH;

- OIICHMBATh JOCTOBEPHOCTbh, JETUTUMHOCTh MH(pOpMaIUH,
€€ COOTBETCTBHE IIPaBOBBIM UM MOPAJIbHO-ITHUECKUM

HOpMawm;
- HUCNOJb30BAaTh  CpeACTBA  HMH(DOPMAIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOT U B pelieHun

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOMI0IeHneM TPEOOBaHMI SPrOHOMUKH, TEXHUKH
0e30MacHOCTH, THTUEHBI, pecypcocOepeskeHus, MPaBOBBIX

c(hOPMUPOBAHHOCTh YMEHUN KPUTHUECKH OI[CHUBATH

UH(pOPMaLIHIO OMOJIOrNYEeCKOro CoJeprKaHus,
BKJIIIOYAIOLIYK0  IICEBJIOHAy4YHbIC  3HAHUSA U3
pasMYHBIX ~ MCTOYHHUKOB  (CpencTBa  MacCOBOM
uHpOpMALUY, HAYYHO-TIONMYJISIPHBIE MaTepHabl);
MUHTEPIPETUPOBATH ITHUYECKHE ACIICKTBI
COBpPEMEHHBIX  MCCIElIOBaHUMM B Ouojoruu,
MEIULMHE, OMOTEXHOJIOTUH; paccMaTpuBaTh
ri00ajibHbIE HKOJIOTHYECKHE poOIEMbI

COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K
HUM COOCTBEHHYIO TTO3UIINIO;

— c(pOpMHPOBAHHOCTH YMEHUH CO3/1aBaTh
COOCTBEHHbBIE TMCbMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE OHoJI0rn4YecKon uHpopMauu u3
HECKOJIBKUX HCTOYHHMKOB, I'PaMOTHO MCIIOJIb30BaTh
MOHSTUHMHBIN anmnapar 6UoJ0Tuu




u STUYECKHUX
0€30I1aCHOCTH;
BJIQJICTh HABBIKAMHU PACIO3HABAHUS M  3al[UTHI
uH(pOpMaI1, HHPOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH

HOPM, HOPM  HMH(pOPMALMOHHON

OK 04 3¢ pextuBHO
B3aMMO/ICHCTBOBATH U PadOTATh B
KOJIJICKTHBE U KOMaHJIE

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIAJICHUC HaBBEIKAMM y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM M COIMATIbHOMN JEATEIbHOCTH;

OBjajieHHe YHHBEPCAJIbHBIMH KOMMYHHKATUBHBIMH
JelCTBUSIMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- IOHUMATh U UCIOJIb30BaTh NPEUMYLIECTBA KOMAH/IHON U
WHIUBUTyaJIbHON PaboThI;

-  [pUHUMATh 1€MW  COBMECTHOM  JI€SITEIBHOCTH,
OpraHU30BBIBATH M KOOPJAWHUPOBATH JCHCTBUSA 10O €€
JIOCTHKEHUIO: COCTAaBJIATh IUIaH JCHCTBHUH, pacrpenessiTh
poiu C y4eToM MHEHUW YYaCTHHUKOB  OOCYXIaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATH W BBINOJHATH PabOTy B YCIOBHUSX
peanbHOro, BUPTYaJILHOTO H KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIISATh O3UTUBHOE CTPATErMUYECKOE MOBECHUE B

paanqu,Ix CI/ITyaHI/ISIX, Hp OSIBJISITH TBOp‘IeCTBO nu
BOOOpakeHUE, OBITh HMHUITUATUBHBIM

OBjaaaenue YHHBepPCATbHBIMU peryasiTHBHbBIMHM
JeHCTBUSIMM

') MPUHATHE ce0s1 U IPYTUX JI0/Ieii:

- IPUHUMATh MOTHUBBI U apryMEHTHl IPYTHX JOJEH Mpu
aHaAJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- MpHU3HaBaTh CBOE MPaBO W MPaBO APYTUX JIOAeH Ha
OIINOKH,

— - pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUpP C TMO3UIUU
JPYTOro 4eloBeKa

— MPUOOPETEHUE OIbITa MPUMEHEHUS] OCHOBHBIX
METOJIOB HAay4YHOT'O II03HAHUA, HCIOJb3yEMBIX B
Ouonoruu: HAOMIOACHUS U OMNHCAHUS SKUBBIX
CUCTEM, MPOLIECCOB W SBJICHUW; OpraHu3alud U
npoBeJAeHUST  OMOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIJIBIDKEHUS THUIIOTE3, BBISBICHUS 3aBUCHUMOCTH
MEXYy HCCIEAYEMbIMH BEIMYUHAMHU, OOBICHEHUS
MOJIYYEHHBIX PE3yJbTaTOB U  (OPMYITUPOBAHUS
BBIBOJIOB C HCIIOJb30BAHUEM HAyYHBIX IOHATHUH,
TEOpU U 3aKOHOB




OK 07 ConelicTBOBaThL
COXPaHEHHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepeKeHUI0, MPUMEHSITh

3HaHHU 00 U3MEHEHUHU KIIMMAaTa,
MIPUHITUIIBEI OEPEKITMBOTO
POM3BOJICTBA, YPPEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- copMHUPOBAaHHOCTH  3KOJIOTHYECKOH  KYJIBTYPHI,
MMOHUMaHue BIIMSTHUSA COLMATIBHO-3KOHOMHUYECKHUX
MPOLIECCOB Ha COCTOSIHUE IIPUPOJHOM U  COLMATIBLHOMN
Cpebl, 0OCO3HaHUE TJIO0AIBHOTO XapaKTepa IKOJOTHUECKUX
npooJiem;

- IUIAHMPOBAaHME M  OCYUIECTBIEHUE JEHUCTBUA B
OKpYXKarolllel  cpelle Ha OCHOBE 3HAHUSA  LeEJeH
YCTOMUYMBOIO pPa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENpUATHE JEWCTBUW, NPUHOCAIIUX BpEl
OKpY’Karolllen cpeae;

- YMEHHE MIPOTHO3UPOBATH HeOIaronpusiTHhIC
3KOJIOTUYECKHE MOCJIE/ICTBUS peANpPUHUMAEMBbIX

JIEUCTBUI, IPEIOTBPALLATD HX;

- pacliMpeHue OmbITa JEATEIbHOCTH HKOJIOTMYECKON
HaIpPABJIECHHOCTH;

- OBJaJIeHHE HaBbIKaMHU Yy4eOHO-HCCIEA0BaTEIbCKOM,
MIPOEKTHOM M COLIMAIILHON AEATEIbHOCTH

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSITD
MOJTyYEHHBIC 3HAHUS JUTSt 00BsICHEHUS
OMOJIOTMYECKUX TMPOLIECCOB W SIBICHUM,  JUIS

IIPUHATUSA IPAKTUYECKUX PEIICHUN B IIOBCEHEBHOU
KHM3HU C LIebl0 oOecrieueHus: 0€30acCHOCTH CBOETO
3I0pPOBbS U  3A0POBbS  OKPYXAKOUIMUX JIIOACH,
coONIo/IeHusT  310pOBOro  o0pas3a KHU3HH, HOPM
IPaMOTHOTO IIOBEACHUS B OKPYXKAIOLEH IPUPOJHOU
cpefie; MOHUMaHUEe HEe0O0XOAUMOCTH HCIOIb30BAHUS

JIOCTHKEHU N COBPEMEHHOMN OuoI0rNu u
OMOTEXHOIOT Ul UL palMOHaIbHOIO
IIPUPOJONIOIB30BAHNS




2. CTpyKTypa u cojep:kaHue 0011e00pa30BaTeIbHON JUCITUNITIHHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Ounas popma o0yue

HHUA

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl THCHUIINHBI 64
B T.4.
OcHoBHOe co/iep:KaHue 64
TEOpEeTHIeCKoe O0yUIeHHe 32
B T.4. IPO(eCCHOHATIBHO-OPHEHTUPOBAHHOE COICPIKAHUE 2
MPaKTUYECKUE 3aHATHS 32
B T.4. IPO(ECCUOHATILHO-OPUESHTHPOBAHHOE COICPIKaHUE 8
IIpome:xxyTounas arrecTanus (3a4er) 2
Ounas ¢popma 00yueHus
Konanl
KOMIIETEHIH i,
Conepxanue
¢dopmmuposa-
HanmenoBanme y4eOHOro marepuaJia O0bem
HHMIO KOTOPbIX
pa3/esioB U TeM U ¢popMbI OpraHu3anumn B yacax
crnocod0cTByer
AeSITeJIbHOCTH 00y4aroIHUXCs
3J1eMEeHT
NMPOrpamMMbl
Pazgen 1. Kuerka — CTpyKTYpHO-QYHKIHMOHAJIbHAA eIUHHMLA 18
KHBOT'0
Conep:xxanue yueOHOro MaTepuaJia 4
CoBpeMeHHbIE  OTpaciu  OHOJIOTHYECKHUX
3HaHui. CBsA3b OHONOTUU C JAPYTUMHU
Tema 1.1. HayKaMm#: Onoxumusi, Ouodusuka, OMOHHKA,
buoJsiorus kak reHoreorpadus u Ap. Pomp u  Mmecto
O6uonoru B (OpMHPOBAHUH COBPEMEHHOMN 2 OK 2

Hayka. O0mas
XapaKTepuCcTUKA
KU3HU

HAy4YHOH KapTUHBI MHupa. YpoBHH
opraHu3anuu >kuBod Marepuu. OOmas
XapaKTEPUCTUKA >KU3HU, CBOWCTBA >KUBBIX
cucteM. XUMHUYECKUI COCTAB KIIETOK.

B TOM 4mcie NpakTHYECKMX 3aHATHH U

JIa00PATOPHBIX padoT




Odopmiienne Tabauibl: «YpPOBHU OpraHU3aluN
KMBOH MaTepumy.

Tema 1.2.
CTpyKTypHO-
(pyHKIIHOHAIbHAS
OpraHu3zanus
KJIETOK

Conep:kanue y4eOHOT0 MaTepHuaJa

Knerounas teopust (T. IlIBann, M. Illneiinen,
P. Bupxos). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM  KJIETOYHOM  Teopuu. Tumbl
KJIETOYHOW OpraHu3alMK: IPOKAPUOTUYECKUI U
9YKapUOTHUYECKUH. OnHOKIIETOUHBIE u
MHOIOKJIETOYHble ~ opraHu3Mmbl.  CTpoeHue
IIPOKAPUOTUYECKOM KJIETKU. Crpoenue
SyKapuOTHUECKOW  KieTku.  Hekiierounsle
¢dbopmbl kH3HU (BHPYCHI, 6akTeprodaru).

B TOM u4mcie npakTHYECKHX 3aHATHH U
J1adopaTopHBIX padboT

ITonroroBka pucynka «CTpoeHHE  KIETKH
(pacTeHusi, KUBOTHBIE, TPUObI) U KJIETOUHBIE
BKJIIOYEHUS (kpaxmau, KapOTHHOUIBI,
XJIOPOILIACTBI, XPOMOILIACTHI)»

Tema 1.3.
CTpyKTypHO-
(pyHKIHOHAJIbHbIE
(paxTopbI
HACJIC/ICTBEHHOCTH

Conep:xanue yueOHOTro MaTepHaJia

OK-1
OK-2

XpomocomHas teopusi T. Moprana. CtpoeHue
XpoMocoM. XPpOMOCOMHBIM Habop  KJIETOK,
TOMOJIOTUYHBIE u HErOMOJIOTUYHBIE
XpPOMOCOMBI, TalUIOWAHBIA W AUIJIOUIHBIM
Habop. Hyknennossie xucnotsl: JJHK, PHK
HaxOXJIeHWEe B KIETKe, HX CTPOCHUE U
dbyHKIIMM. MaTrpuuHble MPOLECChl B KIETKE:
peruiMkanus, OuocHMHTEe3 Oenka, penapamus.
I'eHeTryecKuii KO U €ro CBOMCTBA.

B TOM 4mcie npakTHYecKMX 3aHATHH M
JIa00PATOPHBIX padoT

Pemenue 3a1a4 Ha OITpeIeIICHNE
MOCJIEN0BATEIHOCTH HYKJIEOTH/]IOB,
AMHWHOKHCIIOT B HOPME U B ClIyda€ M3MCHCHUSA
nocseioBareabHoCcTH HykineotuoB JTHK.

Tema 1.4.

O0OMeH BelecTB H
NnpeBpalieHne
YHEPIruu B KJIeTKe

Conep:xxanue yueOHOro MaTepuaJia

OK-2

[Tonsitue  Merabonmu3Mm.  ACCUMWIAIUSA U
JUCCUMUIIALIASA — JIB€ CTOPOHBI MeTabosn3Ma.
Tunsl oOMeHa BemecTB: aBTOTPO(HBIA U
reTepoTpoHBIA, a’pOOHBIA W aHAIPOOHBIM.
[TnacTuyeckuii 0OMeEH. doTtocuHTE3.
XEMOCUHTES.

B TOoM 4mcie nNpakTHYECKMX 3aHATHH U
J1a00PATOPHBIX padoT

Pa3pabotka CXEMBI «DorocuHTE3 B

PaCTUTEIBLHOMN KIIETKE»




OK-2

Tema 1.5. Coaepxxanue yueOHOIro MaTepuasa 2 OK - 4
KU3HEHHBIH WMKI (10000 qpprin LUKII, €ro Iepuoasl. MHTO3, ero
KJaeTkn. MuTo3. CTaIuM Hu MPOUCXOJISITINE MPOIIECCHI.
Meiio3 buonornueckoe 3HaueHue Muto3a. Menos u ero 2
craauu. lloBeneHue xpomocoM B Melo3e.
Kpoccunrosep. buosornueckuii cmMbIc MeH03a.
Pa3neua 2. Ctpoenue u GyHKIMHM OPraHu3Ma 20
OK-2
Copaepxxanue yueOHOro MaTepuasa 2 OK - 4
Tema 2.1. MHOrokJjieTouHble OpraHu3mMbl. B3anmocBsA3b
Crpoenne OpraHoB u CUCTEMBI OpraHoB B
OpraHuzma MHOTOKJIETOYHOM  opraHuzme.  ['omeocTtas 2
OpraHM3sMa U €ro IOJAJep)KaHue B Ipolecce
JKU3HEJICSATEIIbHOCTH.
Conep:xanue yueOHOTro MaTepHaJia 2 OK-2
Tema 2.2. ®opmbl pa3MHO)KEHUS opranu3mMoB. becnonoe u
Dopmbl MOJIOBOE  pa3MHOXeHWe. Buael  OGecronoro
pa3sMHOKeHUs! pPa3MHOXKEHUS. [TonoBoe pa3MHOXKEHUE. >
OpPraHu3MoB ['amerorenes y xuBOTHbIX. CrepMaToreHe3 u
0OTeHEe3. CtpoeHue  TOJIOBBIX  KIIETOK.
Om1010TBOpEHHE.
OK-2
Conep:xanue yueOHOTro MaTepHaJia 4 OK - 4
WnauBuayanbHOE  pa3BUTHE  OPTraHU3MOB.
OMbpuorenes u ero CTa/IUH.
[TocTaMOprOHAIBHBIN MIEPUOI. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHSI Y )KUBOTHBIX U
yenoBeka. I[Ipsimoe u HempsMmoe pa3BUTHE.
buonoruueckoe crapenue nu cMepTb. OHTOreHE3
Tema 2.3 pacTeHHid. 370pOBbE€ M €ro COCTaBJISIOLIME.
- @DakTOphl, TOJOXKUTENBHO U OTPUIATEIBHO
OnTorenes
ACTeHMiA BIIUSIOLIME HAa OpraHu3M uenoBeka. [Ipobiema >
P ’ TEXHOTEHHBIX  BO3JIEHCTBUH Ha  370pOBbE
"KHBOTHBIX H
yeJioBeKa (AJIEKTPOMAarHUTHbIE MO, ObITOBas
yeJ0BeKa. Biusnue
XUMHSI, U30BITOUHBIE IIYMBI, paguamus U T.II.).
COLMAJILHO-
ApnanTanus opraHuzMa 4ejoBeka K (akTopam
IKOJIOTHYECKHX .
OKpYXaromen CpeIbl. [TpuHIHIHI
(paxkTOopoB Ha
dbopMupoBaHUs 3/I0pOBBECOEPETAIOILETO
310pOBbE
noBeneHusa.  Dusnueckas  aKTUBHOCTh U
4yeJI0BeKa.
3JI0pOBBE. buoxumuueckue ACTICKTBI
paIoHaIbLHOTO MUTAHUSL.
B TOoM 4mcie NpakTHYECKMX 3aHATHA U
J1a00pATOPHBIX padoT
Jlaboparopnas pabota «YMCTBEHHAs
paboTOCITOCOOHOCTHY
OBnanenue METOAAMHU oTpeeNeHus! 2

MoKa3aTeJiell YMCTBEHHOW pab0OTOCIIOCOOHOCTH,
OOBSICHEHHE TOJYYCHHBIX pPE3yJIbTaTOB U




¢dopmynupoBaHue BBIBOJOB (MMHMCBMEHHO) C
UCIOJIb30BAaHUEM HAYYHBIX MOHATHUH, TeOpuil U
3aKOHOB.

Tema 2.4.
3aKOHOMEPHOCTH
HacJIe[0BaAHUS

Conep:kanue y4eOHOT0 MaTepHuaJa

OK-2
OK -4

OcHoBHBIE TTOHSTHS TCHETHKH.
3aKOHOMEPHOCTH 00pa3oBaHMs raMeT. 3aKOHbI
I. Mennens (MoHOTHOpHTHOE u
MTOJIMTUOPHUTHOE CKpEIIUBaHHUE).
B3anmoneiicTBre reHoB.

B TOM u4mcie npakTHYeCKHUX 3aHATHHA U
J1a0opaTopHBIX padboT

Pemenne 3a1au Ha omnpeneieHHe BEPOSTHOCTH
BO3HUKHOBEHMSI HACIEJCTBEHHBIX IPU3HAKOB
Opy  MOHO-, JH-, HOIUTHOPUIHOM U
aQHAJM3UPYIOIIEM CKPEIIMBAaHUHU, COCTaBIICHUE
TeHOTUITMYECKHUX CXEM CKPEIIUBAHUS

Tema 2.5.
CuemjieHHoe
HacJieloBaHHe
MPU3HAKOB

Coaep:xxanue yueOHOro MaTepuaJia

OK-1
OK -2

3aKOHBI T. MopraHna. CueruieHHOE
HACJIC/IOBAaHHE T'CHOB, HAPYIICHUE CIICTIICHHUS.
HacnenoBanwe TNPU3HAKOB, CIEIUICHHBIX C
TIOJIOM.

B ToM u4mcie npakTHYecKMX 3aHATHH U
J1a00paToOpHBIX padoT

Pemenne 3amau Ha OMMpCACIICHUC BCPOATHOCTH
BO3HHKHOBCHHUS HACJICACTBCHHBIX IIPU3HAKOB
npu COCIUVICHHOM HACJICI0BAaHUHN, COCTABJICHUC
TFCHOTUIIMYCCKHUX CXEM CKPCHIMBAHMN.

Tema 2.6.
3aKOHOMEPHOCTH
H3MEHYHBOCTH

Conep:xxanue yueOHOro MaTepuaJia

OK-1
OK-2
OK -4

H3men4nBOCTH IIPU3HAKOB. Buner
U3MEHYMBOCTH: HACJIeICTBEHHAs 51
HEHACJICJICTBEHHAs. 3aKOH TI'OMOJIOTHYECKHX
psaa0B B HaciencTBeHHoW usmeHunBocty (H.U.
Basuios). MyranuonHnas TEOpHs]
W3MEHYMBOCTH. BUJIbI MyTanuii ¥ NpUYMHBI UX
BO3HUKHOBEHHS. Kapunorun YeJI0BeKa.
HacnenctBennele  3a0oieBaHMsl  YeNlOBEKa.
['eHHBIE M XPOMOCOMHBIE OOJIE3HM 4YeIOBeKa.
bonesnn c HAaCJIEACTBEHHON
IIPEAPACIIONOKEHHOCTBIO. 3HaueHue
MEJIUIIMHCKOW T'€HETUKH B IPEIOTBpPALICHUU W
JICYCHUH TeHEeTHYECKUX 3a00JIeBaHNH YeloBeKa

B TOoM 4mcie NpakTHYECKMX 3aHATHA U
JIa00PATOPHBIX padoT

Pemenue 3a1a4 Ha onpenesieHue TUIIA MyTaluu
IIpU Tepefadye HaCJIEICTBEHHBIX IPHU3HAKOB,
COCTaBJICHUE TEHOTUIINYECKUX CXeM|
CKpEIMBAHMS.




Paznen 3. Teopusi 3Bo1ounu

OK -2
Conep:xanue yueOHOro MaTepuaJia 4
OK-4
[TepBbie a3BomtonmonHble  KoHuenuu (OK.b.
Jlamapk, XK.JI. broddon). IBomrormonHas
teopusa Y. JlapBuna. CuHTeTHYECKass TeOpHUs
Tema 3.1. UcTopust p Hap p
ABOJIIOIMU U €€ OCHOBHBIE MTOJIOKEHUSI.
IBOJIIOLIMOHHOT0
— MUKpO3BOITIOLIHS. [Tonmynsuus Kak
) aJIeMEeHTapHast eMHULIA ABOJTIOIUH. 2
MuUKpO3BOJTIOLMS
['enetnueckue OCHOBBI ABOJIIOLIUH.
DneMeHTapHbIe (bakTopbI HBOJIIOLIHH.
EcrecTBeHHblii  0TOOp —  HaNpaBISIOMIMNA
dakrtop sBomonMH. BupoobpazoBaHue Kak
pe3ynbTaT MUKPOIBOJIIOIIH.
B ToM u4mcie npakTHYecKMX 3aHATHH U
J1a00paToOpHBIX padoT
Odopmnenue rpaduKoB «DPopMbl 5
€CTECTBEHHOT'O 0TOOpa»
OK-2
Coaep:xxanue yue0HOro MaTepuaJia 2
OK-4
Tema 3.2 MakposBomtotusi.  DPopMbl M OCHOBHBIE
o HAIPaBIICHUSL MAaKpO3BOIIIOLMU (AH.
Makpo3BoJIIouus.
Cesepuos). [lytu goctukenust OMOIOTHYECKOTO
Bo3HuKHOBeHHE U
nporpecca. CoxpaHenue OuopazHooOpa3us Ha
pa3BUTHE KU3HU HA
3emuie.
3emute.
['unoTe3bl ¥ T€OpUHM BOSHUKHOBEHUS >KU3HU HA 2
IIpoucxoxaenue
3emusie. IlosiBieHME TEPBBIX KJIETOK W HX
yeJIOBeKa —
sBomonuA.  [IpokaproTel HW  3YKapHOTBHIL.
aHTponorexHe3
[IpoucxoxneHue MHOTOKJIETOYHBIX
OpraHU3MOB. Bo3nukHOBeHME OCHOBHBIX
1IapCTB DYKapHOT
Pa3nea 4. dxoorus 10
OK-1
Conep:xxanue yueOHOro MaTepuaJia 4 OK-2
OK -7
Cpenpl  oOuTaHHMs  OpPraHW3MOB:  BOJHAf,
Ha3eMHO-BO3AYLIHAs, MOYBEHHAs,
Tema 4.1. BHYTpUOpraHU3MEHHas. DU3UKO-XUMHYECKHE
JKoJI0rH4YecKHne OCOOCHHOCTH Cpell OOWTaHHUS OPTraHU3MOB.
(daxTopsl u cpeanl |[IpucrnocobneHuss OpraHU3MOB K IKHU3HU B
YKM3HU. pasHbix cpenax. lloHsTHe HKOJIOTMYECKOTO
I[Honmyasuus, daktopa. Krnaccuduramus  SKOJOTHYECKHUX >
co001IecTBA, ¢daxrtopos. IIpaBuno munummyma FO. JluOuxa.
HKOCHCTEMBI 3akon  TomepantHoctn  B.  Ilendopna.
DKOJIOTMYEcKasi  XapakTEepUCTHKa BHUJA U
MOMyJSAIUKA.  DKOJOTHYECKas HUIA BHJA.

DKONOTUYECKUE XapaKTEPUCTUKU TOMYIISAIUU.
Coo011tecTBa M DKOCUCTEMEBI. bHOIIEHO3 M €ro

cTpykTypa. CBsI3M MeXIy OpraHu3MamMu B




ouoreHose. CrtpyKkTypHBIE KOMITOHEHTBI
9KOCUCTEMBI:  MPOAYLEHTHI,  KOHCYMEHTBI,
penyueHTol. KpyroBopor BeIIECTB U IOTOK|
SHEPruM B 3KocucTeme. Tpoduueckre ypoBHH.

B ToM u4mcie npakTHYeCcKMX 3aHATHIH U
J1a0opaTopHBIX padoT

[ToarotoBka cxemsl «Tpodudeckue menmy.

Tema 4.2.
buocdepa -
rja00ajabHas
DKOJIOTHYecKasa
cucreMa. Bausinue
AHTPONOreHHbIX
(pakTopoB Ha

onocdepy.

Conep:xanue yueOHOro MaTepuaJia

OK-1
OK-2
OK-7

buocdepa — xuBas obomouka 3emun. Pazpurue
npeacTaBieHuii o Ouochepe B Tpymax B.M.
Bepnanckoro. O6nact Oumochepsl u ee
KOMIOHEeHThI. JKuBoe BemecTBo Ouochepbl u
€ro yHKIHH.

3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHOCHEPHI.
OcobenHoctu  Ouocdepbl Kak  TI00aTbHON
IKOCUCTEMBI. JIMHaMHUYecKoe paBHOBECHE B
ouocdepe. KpyroBopoTsl BEIIICCTB u
OMOTCOXMMHUYECKHE  IMKJIBL. [ J100abHbIC
IKOJIOTMYECKUE TMPOOJIEMbI  COBPEMEHHOCTH.
AHTpOTIOTCHHBIC BO3JCUCTBUS Ha OHochepy.
3arpsi3HeHUST  KaKk  BUJ  aHTPOIOTEHHOTO
BO3/ICUCTBUS. AHTPOIIOTCHHBIC BO3/ICHCTBUS Ha
atmocthepy. BosaeiictBust Ha THIpochepy.
BoszeiictBust Ha nutocepy. AHTPOIOTEHHBIE
BO3JICHCTBUST Ha OHOTHYECKHE COOOIIECTBA.
Vriny0neHHO M3ydaroTcsi OTXO[bI, CBSI3aHHBIE C
ONpeeNIeHHON Tpodeccuel/crnennaabHOCThIO.
BroTEeXHOIOTNY B )KU3HU KaXKI0TO.

*B TOM yucJie npogdeccuoHaIbHO-
OpPHEHTHPOBAHHOE coJepKaHue
NPAKTHYECKOT0 3aHATHS

[TpakTryeckoe 3aHATHE «OTX0/1BI
npousBoacTBa». Ha ocHoBe (enepanbHOrO
KJacCU(UKALMOHHOTO  Karajora  OTXO/OB
ONpEeNeNsTh  KJIAcC  OMACHOCTH  OTXOJIOB;
arperaTHO€ COCTOSIHME M (DU3HYECKYyI0 (GopMy
OTX0J10B, 00pa3yroluxcsi Ha paboueM MecTe.

B TOM 4mciie nNpakTHYECKMX 3aHATHH U
J1adopaTopHBIX padoT

CocraBiieHHE KOHCIIEKTA 110 TEME:
«['mobanpHBIE  SKOJNOTHYECKHE  MPOOIIEMBI
4eJI0BEUYECTBAY.

Paspen S. buosnoruss B xu3HM (coAep:KaHMe IPHKJIATIHOIO

MOYJIs1)

Tema 5.1.
buoTexHoJ0ruu B
SKHU3HHU KaKI0T0

Conep:xanue yueOHOro MaTepuaJia

OK-1
OK-2
OK -4




buotexHonoruss kKak Hayka M TIPOU3BOICTBO.
OCHOBHBIE HaTpaBJICHUS COBPEMCHHOM
OuoTexHoNoruu. MeToabpl  OMOTEXHOJIOTHUHU.
OOBbeKTHI OMOTEXHOIOTHH. OTuka
OMOTEXHOJIOTHYECKUX " TCHETHYECKHUX|
sKcniepuMeHTOB. [IpaBuia mowcka u aHau3a
OMOIKOJIOTUYECKOM uHpopMauu u3
pa3IMYHBIX HMCTOYHHKOB (Hay4yHas M y4eOHO-
Hay4yHas JUTepaTypa, CpeICcTBa MacCOBOM
uHpopmarnuu, cetb IHTEpHET 1 pyrue).

B TOM yuciie npodgeccHoHaIbHO-
OpPHEHTHPOBAHHOE cojiep:kaHHe
NPAKTHYECKOT0 3aHATHUS

Keficel Ha aHanu3 wHPOpPMALMKU O HAYYHBIX
JOCTKEHUSIX B 0O0JIaCTU ~ TE€HETUYECKHX
TEXHOJIOTHH, KIETOYHOW WHKEHEPHH, MMUILEBBIX
OMOTeXHONOrHi. 3amuTa Keiica: npeacTaBlieHue
pPEe3yIbTATOB PEIICHHS KEMCOB (BBICTYILJICHUE C
MIPE3CHTALINCH )

Tema 5.2.1.
buorexnosoruu B
MPOMBIILIEHHOCTH

B TOM qucie npodgeccHoHaIbHO-
OpHEHTHPOBAHHOE cojiep:KaHHe
NPAKTHYECKOT0 3aHSITHS

Pa3BuTHe npoMbIIeHHOW OMOTEXHOIOTUH U ee
IPUMEHEHUE B JKU3HU 4YEJIOBEKa, IOUCK U
aHanu3 uHpopMauu u3 pa3INYHBIX
WCTOYHHKOB (HaydyHas U ydyeOHO-Hay4yHas
JUTepaTypa, CpecTBa MacCoBOM MH(OpMaIIHH,
ceTb MIHTEpHET U apyrue)

Keiicel Ha ananu3 uHpOpMAIMUM O pPa3BUTUU
MIPOMBINIUICHHOM OMOTEXHOJIOTHH (TI0 TpyIam)

Tema 5.2.2.
ConmnajabHo-
dTHYECKHE
ACMEKTHI
0OMOTEXHOJIOTHil

B TOM qnciie npo¢ecCHOHANBHO-
OPHEHTHPOBAHHOE cojiepiKaHue
NMPAKTHYECKOr0 3aHATHUSA

OTHUYECKUE aCTEKThl Pa3BUTHS OMOTEXHOJOTUHN
U IIPUMEHEHUE UX B JKU3HM YEJIOBEKA, IMOMCK U
aHanu3 uH(popManuu u3 pa3IMyYHbIX
UCTOYHUKOB (Hay4yHas U  YydeOHO-HaydHas
JauTeparypa, CpeAcTBa MacCoBOM MH(opManum,
ceTb MHTEpHET M OpyrHe)

Keiicbl Ha ananu3 uH@OpMaLMM 00 FTHUECKHUX
acleKTax  pa3BUTUS  OMOTEXHONOrui (1O

rpynmam)

IIpome:xxyTouHas arrecrauus B ¢opMme nudp@epeHUPOBAHHOIO

3ayeTa

Bcero:

64




3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbLHON JUCHIUILITHHBI

3.1. MatepuajibHO-TEXHH4YECKOE O0ecrieueHne

Jnis  peanu3andu  MPOTrpaMMbl  yU4eOHOW TUCHMIUIMHBI «BHOJOTHS» TPEayCMOTPEH
Ka0MHET JKOJOTMYECKHMX OCHOB IPHPOJIONONE30BAHMS, COOTBETCTBYIOIIUN AaKTyaJbHBIM
TpeboBanusiM CaHUTAPHO-IMUIECMHOJIOTUYECKUX TPUBWI M HOPMAaTHBOB U OCHAIICHHBIN
TUIIOBBIM 000pPYIOBaHHEM, B TOM YHUCIIE CIIEHUAIN3UPOBAHHON y4eOHOW MEOIbIO U CPECTBAMU
00yJeHUsI.

O6opynoBanue y4eOHOT0 KaOMHETa:

- TOCAJI0YHBIE MECTA MO0 KOJIMYECTBY CTY/ICHTOB;

- pabouee MecTO IpernoIaBaTers;

- yueOHO-METOIMYeCKOoe 0OecreueHue.

TexHUUecKue cpencTBa 00ydeHus:

- MyJIbTUMEIUA-TIPOEKTOP;

- KaJIbKYJSTOPBI.
3.2. UudopmaninoHHoe odecneyeHue peain3aliu MporpaMmsbl

Jns peanuzaly MporpamMmbl  OMOIMOTEUHBIH (OHA YyUpexkJeHHs UMEeT IedaTHbIe
pecypcel.  Mmeercs joctynm K 00pa3oBaTebHOMY  HMHTEPHET-TIOPTAIY  PENO3UTOPHIO
OunynuBepcurera. CTYIEHTHI MMEIOT BO3MOXKHOCTH pPabOTBl C YAaJICHHBIMH pecypcaMu
ANIEKTpOHHO-OMOMMoTeuHbIX  cucteM (OBbC)  ®unyHuBepcutera U3  J11000M  TOYKW,
NOJKJIIOYEeHHOH K ceTu Internet, B T.4. 1 U3 goMma:

URL: https://urait.ru/bcode/494034

URL.: https://urait.ru/bcode/489661
3.2.1. OcHOBHBIE UCTOYHUKH
1. buwonorus. 10-11 xmacc (yrayOuieHHBIH YypOBEHB): Y4eOHUK Ui CpPEJHEero OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox oOmeii penakuueit B. H. Speiruna. — 2-e uzn. —
Mocksa: U3narensctBo FOpaiit, 2022. — 357 c.
2. Ooyxos, /JI. K. buonorusi: kneTkn W TKaHW: y4eOHOe TmTocoOue ig CpEeaHEro
npodeccuonansHoro oopazosanus / J{. K. O6yxos, B. H. Kupunenkoa. — 3-e uzja., nepepad. u
non. — Mocksa: U3garensctBo FOpaiit, 2022. — 358 c.
3.2.2. UuTepHeT-pecypcesl

1. http://ecoportal.su/public.php — Dxomoruueckuii moprai.

2. depnepanbHble 00pa30BaTENbHBIC PECYPCHI.

3. https://MunoOpHayku.pd - OdunuansHbil caiit MuHHCTEpCTBa 00pa30BaHUS U HAYKH

Poccuiickoit denepanum.


https://минобрнауки.рф/

4. http://www.obrnadzor.gov.ru — Odumuansusii caiit ®dexepanbHoit cinyxba 1m0
HaI30py B chepe 0Opa3oBaHus U HAYKH.

5. http://www.ed.gov.ru — Odunmansapiii  caiit  ®DenepajabHOr0 areHTCTBa IO
00pa3zoBaHMUIo.

6. http://edu.ru — ®enepanbublii HHBOPMAIIMOHHO-00pA30BaTEIBHBII TOPTAIL.

7. http://ecoportal.su/public.php.

3.2.3. JlonoTHUTeIbHbIe HCTOYHUKHU
1. 1. Teitmop A. buonorus: 8 3 1. T. 1 / A. Teiinop, H. I'pun, V. Crayr; nox pen.P.

Comnepa ; mep. 3-ro auri. u3g. — 14-e uzn. —M. : Jlabopatopus 3nanuii, 2022 — 454 c.


http://www.obrnadzor.gov.ru/
http://www.ed.gov.ru/
http://edu.ru/

2. KoHTpOJIb U OLIEHKA pe3yJIbTATOB 0CBOEHHs 00111e00pa3oBaTe/1LHOM

KonrTpoas wu

OLICHKA

AUCHUIIINHDBbI

PE3YIBTATOB OCBOCHHA

0011e00pa3oBaTeIbHONM  TUCIUILTUHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE Ha (POPMHUPOBAHUE OOLINX

U po(ecCHOHANBHBIX KOMIIETEHLIMH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oo0masn Paznea/Tema T oeHOYHBIX MePONIPUATHH
KOMIIeTeHIUsl
Paznen 1. Knerka — KonTponbras pabota
CTPYKTYPHO- «MoneKysIpHbIii ypOBEHb
GyHKUHOHAIbHAS eTUHUIIA OpraHu3anuy )XUBOIro»
KHBOI'0
OK 02 buonorus xak Hayka. O61as Odopmnenne TabnuLbl: «YpOBHU
XapaKTEPUCTHKA KU3HU OpraHMu3aliy )KUBOI MaTepumy.
OK 01 CrpykrypHO-byHKIHOHATIbHAS |OleHrBaeMas TUCKYCCHUs TI0 BOTIPOCaM
OK 02 OpraHu3anus KIeToK JIEKIIUH.
OK 04 Pa3paboTka MeHTanbHON KapThl 11O
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- U IYKapUOTHUYECKUX U 110
LIapCTBaM B MUHU I'pyMIAX.
Boinonnenue u 3amura 1a0opaTOPHBIX
pabor:
«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KapOTUHOHU I,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
IIpakTrHueckoe 3aHATHE.
OK 01 CrpykTypHO-(yHKIIMOHANBHBIE | DPpOHTAJIBHBIN OIpoc
OK 02 (bakTOpbI HACTIEICTBEHHOCTH Pazpabotka rioccapus
Pemenue 3amayd Ha onpeneneHue
IIOCJIE0BATENBHOCTH HYKJIEOTH/IOB,
aMMHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUs MOCIe0BaTeIbHOCTH
nyksieotunos JJTHK
OK 02 OOMeH BelecTB U @pOoHTAJIBHBIN OIpOC.
npeBpalieHre SHEPTun B KiieTke | PaspaboTka cxemsl «DOTOCUHTES B
PacCTUTEIBbHOU KIIETKE».
OK 02 JKv3HEHHBII LIUKIT KJIETKU. OO6cyxaeHne 1o BOpocaM JIEKIUH.
OK 04 Muto3. Meiio3 Paspaborka cxeMbl «MHUTO3».
Pazgea 2. Ctpoenue u KonrponbHas padora “CtpoeHue U
(yHKIUHM OpraHu3Ma ¢byHKuMM opranuzma’
OK 02 CtpoeHue opranusma OuenuBaemasi JUCKyCCHUs
OK 04 PazpaboTka MEHTabHON KapThI

TKaHEW, OpraHoOB U CHCTEM OpPraHOB
OpPraHU3MOB (pacTeHUs, KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTepUCTUKOU




X QyHKITUH.

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaTIBHBINA OITPOC

3anonHeHue TabauILbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu hopm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U JejioBeka. BiusHue
COLMAIbHO-3KOJOTHYSCKUX
(hakTOpOB Ha 3/I0POBHE YETTOBEKA.

Pa3paboTka 1eHTH BpeMEHHU C
XapaKTepUCTUKOM 3TAllOB OHTOTEHE3a
OTJEJIbHOM TPYIION )KUBOTHBIX U
YeJI0BEKa 110 MUKPOTPYIIIaM.
Tect/onpoc.

Pazpabotka pucynka «IMOpuoreHes
yesoBekay. JlaboparopHas pabora
«YMCTBEHHAas1 pabOTOCIOCOOHOCTHY.
JlaGopaTtopHas pabora «BnusHue
abnoTnyeckux (pakTOPOB Ha YEIOBEKA
(HM3KHE U BBICOKHE TEMIIEPaTyPBhI)».

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAJOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN ONIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, I-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIUBaHus.

OK 01
OK 02

CremuieHHOe HaclIeOBaHUEe
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3anau Ha onpenenenue Tuna
MyTaluHu IIpU epenaye
HACJICACTBECHHBIX HpI/ISHaKOB,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpPEIIUBAaHUS

Paznen 3. Teopusi 3Bo/110uMH

Konrponsnas pabdora “Teopernueckue
ACIEKTHI HBOJIFOIUM )KM3HU Ha 3emuie”

OK 02
OK 04

Hctopus 3BOIIOIIMOHHOTO
yueHus. MUKpOIBOIIOLHS.

@poHTaATBHBINA OITPOC

PazpaboTka rioccapust TEpMUHOB
Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
HBOJIIOIIMOHHOTO ydeHus. Pazpaborka
cxeMbl «DOpMbI €CTECTBEHHOTO
otbopay.




OK 02

MakposBotronus.

OnenuBaemas JAUCKYCCUSI:

OK 04 BO3HMKHOBEHWE U Pa3BUTHE MCIIOJIb30BAHKE apIyMEHTOB,
JKU3HH Ha 3eMiie OMOJIOrMYeCKON TEPMUHOJIOTUU U
CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHl BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie.
OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaTIBHBINA OITPOC
OK 04 AQHTPOIIOTEHE3 Pa3paboTka 1eHTbI BpeMEeHU
poucxoxaeHus yenoneka. [loaroroska
koHcrekTa «[IpucnocobaeHHOCTh
YeN0BEKa K Pa3HbIM YCIIOBUSM CPEIbI».
Paznen 4. Ixkojorus
OK 01 Dkonorudeckue HakTopsl U TecT mo skoJorHYecKuM GakTopam 1
OK 02 cpensl xku3HHU. [lomyisanus, CpenaMm JKU3HU OPraHUu3MOB.
OK 07 €000111eCTBa, YKOCUCTEMBI. [ToaroroBka cxemsl «Tpoduueckue
eI,
OK 01 buocdepa - rmodanpHas OueHuBaemasi JUCKYCCUs
OK 02 HKOJIOTMYECKasi CUCTEMA. Tecr
OK 07 BinsHMe aHTPONOreHHBIX [TpakTrueckoe 3ausTuEe «OTXOBI
(hakropoB Ha bruocdepy. nmpou3BoACcTBa». CocTaBiieHUe
KOHCHeKTa 1o Teme: «['mobdanbHbIe
HKOJIOTMYECKHE TTPOOIIEMBI
YeJI0BEYECTBAY.
Paspnen S. buoJiorus B :KU3HH
(conep:xaHue NPUKJIAJTHOTO
MO/LYJIst)
OK 01 Tema 5.1. buotexHonoruu B BrinosiHeHue keica Ha aHAIIN3
OK 02 YKU3HU KaX10ro MH(OPMALIUN O HAYYHBIX JOCTHKEHHSIX
OK 04 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOU WH)KEHEPUH, TTUIIIEBBIX
OnoTexHoI0ruH (1Mo rpynmnam),
MIpeJICTaBJICHHUE PE3YJIbTATOB PEIICHUS
KEHCOB
OK 01 Tema 5.2.1. buorexnonoruu B BrinmonHeHue keiica Ha aHaU3
OK 02 MIPOMBIIUIEHHOCTH uHpOpMAIIUU O Pa3BUTUU
OK 04 MPOMBIIIJICHHONH OMOTEXHOJIOTHH (TI0
rpynmnam), IpeCTaBICHUE PE3YIbTaTOB
pELIEHHUs KEWCOB
OK 01 Tema 5.2.2. CounanbHo- BrinonHenue keiica Ha aHAJIN3
OK 02 ATUYECKHUE aCTIEKThI nH(popMaIuu 06 STUYECKUX acleKTax
OK 04 OMOTEXHOIOTUI pa3BUTHSI OMOTEXHOJIOTHA (TI0

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
pELIEHHUs KEWCOB







