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1. O0mas xapakTepucTuka padoueii mporpaMMsbl 0011e00pa3oBaTeJIbHOM
TUCHMILTUHBI «Bbuosorus»

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/bHOM
NpOrpaMMmabl:

OO01eoOpa3oBaTenbHas AUCHUIUIMHA «buosorus» sBiseTcss 00s3aTenbHON
4acTbhlO0 00I1€00pa30BaTENbHOIO IUKIA 00pa30BaTEeIbHON MPOTPaMMBbI CPEIHETO
npodeccronansHOoro odpa3zoBanus B cooTBeTcTBUU ¢ @I'OC mno crenuasbHOCTH
40.02.04 FOpucnpyaeHus\

1.2. Heau u muianupyemble pe3yJbTaThl OCBOCHHS AUCHUIIUHBI:

1.2.1. Ilean 00meod6pazoBaTebHOM AU CIUTLIHHBI

Llenb: ¢opMupoBaHue Yy CTYJIEHTOB NPEICTABICHUS O CTPYKTYpHO-
(GYHKIIMOHAJIBHOW OpraHM3allMi KUBBIX CHCTEM pa3HOIO paHra Kak OCHOBBI
OPUHATHASA PEUICHWH B  OTHOIIEHWHM OOBEKTOB JKMUBOW TPUPOIBI U B
MPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agauu:

1) chopMupoBaTh MOHUMAHHE CTPOEHHUS, MHOrooOpa3zus U OCOOEHHOCTEN
KMBBIX CHCTEM pPa3HOTO YPOBHS OPTaHU3AIMH, 3aKOHOMEPHOCTEH NPOTECKAHHMS
OMOJIOTUYECKUX TIPOLECCOB U SIBICHUH B OKpY)KalIIeW cpee, LEeTOCTHOU
HAy4YHOM KapTUHBl MHpA, B3aMMOCBA3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUS ONPEIENATH >KUBbIE OOBEKTHI B MPUPOIE; MPOBOAUTH
HAOJIOICHUS 32 HKOCHCTEMaMU Il BBISIBJICHUS] €CTECTBEHHBIX U aHTPOMOTCHHBIX
U3MEHEHUH, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHIA,

3) cdopmupoBaTh HaBBIKM NPOBEACHHUS MPOCTEHIINX OHOIOTUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM TMpaBUi 0€30IacHOro
oOpalieHus ¢ 00beKTaMu U 000PyJOBaHUEM;

4) pa3BUThb YMEHHS HCIONb30BaTh HWHGOPMAIUIO OMOJOTHUYECKOTrO
XapakTepa U3 pa3ITuIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHsS TPOTHO3MPOBATh  MOCIEACTBHS  CBOCH
JESTEILHOCTH TI0 OTHOIICHHUIO K OKPY’Karollel cpene, COOCTBEHHOMY 3/10pOBbIO;
000CHOBBIBaTh U COOJIIOAATH MEPHI MPODHUIIAKTHKH 3a00ICBaHUM.

6) copmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKEHHM OHOJIOTHYECKOMN
HAyKM M TEXHOJOTMM B MPAKTUYECKOW JESATENIbHOCTH 4YeJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUI 1 arpoOHOTEXHOIOTHA.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOEHHUH 001Ie00pa3oBaTeJIbHOM
aucuIJIMHbI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue NUCLUILIMHA UMeeT npu popmupoBanuu U pazsutun OK
u I1K.



Koa m HamMeHOBaHHe
dopmupyembix
KOMIIeTeHIIUI

IInanmpyemeble pe3yJbTaThl OCBOCHHUS JMCIUTINHBI

Oomme

JucuuninHapHble

OK 01. Beibupats
CIIOCOOBI peIeHus
3a7a4
poheCCUOHAIBHOM
JEATeIILHOCTH
HNPUMEHHUTEIHHO K
Pa3ITHYHBIM
KOHTEKCTaM

B yacTu TPyA0BOIr0 BOCIMTAHUS:

- TOTOBHOCTH K TPYy, OCO3HaHHE IICHHOCTH MacTepPCTBa, TPYAOI00He;

- TOTOBHOCTh K aKTHBHOM ACATCIBHOCTU TEXHOJOTMYECKON |
COLUAITBHOMN HAIPaBJICHHOCTH, CIIOCOOHOCTH MHUIMHPOBAT,
TUTAHUPOBATh ¥ CAMOCTOSTEIHHO BHIIIOIHATH TAKYIO JIETEILHOCTS;

- MHTEpEeC K Pa3IudHbIM chepaM mpodheCcCHOHATEHON NeITeTFHOCTH,
OBJ'IaJleHI/Ie YHHUBCPCAJIbHBIMU y‘-IeGHI)IMI/I IIO3HaBaTCIbHBIMHN
JNEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHUeE AelicTBUSI:

- CaMOCTOATEIbHO (HOPMYJIMPOBATh W aKTyaJIM3UPOBaTh IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBATh CYIIECTBEHHBIH TNPU3HAK WJIA OCHOBaHHS  JUIS
CpaBHEHUS, KJIaCCU(PUKAIINN U 0000IIECHNS;

- ONpEACIATh LEIH ACITCIBHOCTH, 3a7aBaTh HapaMeTPhl U KPUTEPUU HX
JIOCTHIKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PaCCMATPUBAEMBIX
SIBJICHUAX,

- BHOCUTh KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBAaTh COOTBETCTBHC
PE3yIbTaTOB IENSIM, OLIEHUBATh PUCKH MTOCIIEACTBHIA A TEIHHOCTH;

- pa3BHUBATh KPEaTHBHOE MBIIIJICHUE TIPY PEUICHUH KU3HEHHBIX TIPOOIEM
0) 0a30BbIE HCCIEN0BATEILCKUE AeHCTBUS:

- BIAQJETh HaBBIKAMH Yy4YeOHO-HCCIEIOBATEILCKOW ¥ IPOEKTHOU
JIesITeTbHOCTH, HaBBIKAMH pa3pemieHus mpooieM;

- BBISBJIATH IPUYUHHO-CJICACTBCHHBIC CBA3U U aKTyaJIM3UPOBATh 3a1avy,
BBIIBUTaTh THUIOTE3y €€ peIICHUsS, HaxXOIWTh apryMEeHThl JUIs
JTOKa3aTeNbCTBA CBOMX YTBEPXKIECHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUH
peleHus;

- AHAJIM3UPOBATL IMOJYYCHHBIC B XOJ€ PCIICHUA 3adaud pPE3YJIbTAaThI,
KPUTHUYECKU OIICHUBAThH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE
B HOBBIX yCIIOBHISIX;

- YMCThb MNEPEHOCHUTL 3HAHUA B IIO3HABATCIBHYIO U IPAKTUYCCKYIO
00J1aCTH )KU3HEIEATEIIbHOCTH;

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe W POJIM OHOIIOTHH B
CHUCTEME HAy4YyHOTO 3HaHWS, (PYHKINOHAIHLHOW TPaMOTHOCTH
YeJIoBeKa JIJIsl pelIeHus )KU3HEHHBIX TTpo0ieM;

cOPMHUPOBAHHOCTh ~ YMEHHSI  PAcKpbIBaTh  COJEpIKaHUE
OCHOBOIIOJIATAIOIIAX OWOJIIOTUYECKUX TEPMUHOB W TOHSATHH:

’KN3Hb, KJIETKA, TKaHb, OpraH, OPTraHW3M, BUJ, MOIYJISAIHS,
JKOCHCTeMa, OuolleHo3, Ouocdepa; Meradbonmusm (0OMEH
BCILICCTB u IpeBpaleHrne SHEPTHUH), roMeocTas3
(camoperymsims), OomocuHTE3 Oenka, CTPYKTYypHast
OpraHu3alys >KUBBIX CHUCTEM, TUCKPETHOCTh, CaMOPETYJISIINS,
CaMOBOCIIPOM3BEJICHHE  (PETPOAYKIHsI), HACIEACTBEHHOCTD,
U3MEHYMBOCTh, OJHEPro3aBUCHUMOCTb, pPOCT H  pPa3BUTHE,
yYpPOBHEBasi OpraHU3aLNS;

cOPMHPOBAHHOCTh ~ YMEHHSI ~ PAcKpbIBaTh  COJEPIKaHUE

OCHOBOIIOJIATatOIIUX OWOJIOTUYECKUX TEOpPUH U  THUIIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOLUOHHOMU,
MIPOUCXOKICHUS KU3HU U YCTIOBCKA;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH OCHOBOIIOJIATAIOIINE
Oomonornueckue 3akoHbl U 3akoHoMepHocth (I'. Mennmens, T.
Moprana, H.I1. BaBumoga, 3. I'ekkemnsa, . Mroiepa, K. bapa),
TPaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM;
NpPUOOpPETeHWE OMbITa TMPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHMUS, HCIIOJIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS
U ONHCAHWS JKUBBIX CHCTEM, TIPOIECCOB U  SIBJICHUN;
OpraHM3alliyd WU TPOBEICHUS OMOJIOTHYECKOTO IKCIEPUMEHTA,
BBIIBIDKEHHSI THIIOTE3, BBIABICHUS 3aBHCHMOCTH MEXKIY
HCCICNYEMBIMH  BETUYMHAMH, OOBSCHEHHUS  IMOJYUYCHHBIX
pe3ysbTaToB U (HOPMYJIMPOBAHUS BBIBOJOB C HCIOJIh30BAHHEM
HAYYHBIX MMOHITHI, TEOPUN U 3aKOHOB;

c(hOpMHUPOBAHHOCTH ~ YMEHHS  BBIIEIATH  CYIICCTBCHHBIC
MPU3HAKH  BHPYCOB, KIETOK TIPOKAPUOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, BHJIOB,




- YMETh HHTETPUPOBATh 3HAHMSI U3 PAa3HBIX MMPEIMETHBIX 001acTeid;

- BBIABUTaTh HOBBIE HJEU, MpeiaraTb OPUTHHAIBHBIC TMOAXOABl U
pelieHus;

- CHOCOOHOCTH WX HCIIOJNB30BAHUA B IIO3HABATEILHOM M COLHAILHOM
MPaKTUKE

OHMOTeoLIEHO30B M 9KOCHCTEM; OCOOCHHOCTH MPOLECCOB OOMEHa
BEIICCTB W MPEBPAIICHUS JHEPTUH B KIETKe, (OTOCHHTE3a,
TUTACTMYECKOTO W DHEPreTHYecKoro OOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOAOTBOPEHHUS, PA3BUTHS U Pa3MHOKCHHUS,
WH/IMBH/TyaJIbHOT'O Pa3BUTHS OpPraHu3Ma (OHTOTreHe3a), 00phObI
3a CYIIeCTBOBAHUE, ECTECTBEHHOI'O 0TOOPA, BHI000pa30BaHus,
MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpe/ic OOMTaHUs, BIUSHUS
KOMIIOHEHTOB JKOCHCTEM, aHTPOIIOTCHHBIX HW3MCHCHHH B
JKOCHUCTEMaX CBOEH MECTHOCTH, KpPYroBOPOTa BEIECTB U
TIpeBpaIIeHrue dYHEpTun B ouocdepe;

c(OpPMUPOBAHHOCTh YMEHHS pellaTh OWOJOTHMYSCKUE 3aj1auyH,
COCTaBJISTh TEHOTUITMYECKHIE CXEMbl CKPEIIUBAHUS JUISI PA3HBIX
TUIIOB HACJICJOBaHUs MMPH3HAKOB Yy OPraHU3MOB, COCTAaBJIAThH
CXEMBbI IEPEeHOCa BEIIECTB W JHEPrUU B IKOcHcTeMax (IIernu
MTUTAHUS, TTUIIEBbIC CETH)

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE
CpEeJICTBA MTOKUCKa,
aHalm3a u
WHTEPIpETaIIH
uHQOpMaIH U
UHGPOPMAITMOHHBIC
TEXHOJIOTHU JIJIS
BBITIOTHEHUS 3a7a4
poheCCUOHATBHOM
JIeSITeIbHOCTH

B 06s1acTH IEHHOCTH HAYYHOI'0 O3HAHMS:

- chOpMHUPOBAHHOCTh MHPOBO33PEHNS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOINECTBEHHOW IPAKTHKH,
OCHOBAaHHOTO Ha JAMANOre KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MECTa B IOJMKYJIETYPHOM MUPE;

- COBEPIUCHCTBOBAHUE SI3bIKOBOM M YMUTATEJIbCKOW KYJIbTYphl Kak
CpEeJCTBa B3aUMOJIENCTBHS MEX Ty JTIOABMH U TIO3HAHUS MHUPA;

- OCO3HaHWE I[IEHHOCTH HAay4YHOW  JESITeIhbHOCTH, TOTOBHOCTH
OCYIIECTBJIATh TPOCKTHYI0 U  HCCIEAOBATEIBCKYI0 ACSITCIHHOCTh
HHIUBHUAYAIBHO U B IPYIIIIE,;

OsnageHue YHUBEPCATbHBIMU y4eOHBIMU MMO3HaBaTEJILHBIMU
JICHCTBHUSIMU:

B) padoTa ¢ nundgopmamnueii:
- BJIQJICTh HABBIKAMH TOJYYCHHS MH()OPMAIUU U3 UCTOYHHKOB PA3HBIX
THIIOB, CaMOCTOSITEIIBHO OCYILECTBIISITh TIOUCK, aHamnms,
CUCTEMATU3AIUI0 U UHTCPIIPETAINUIO I/IH(bOpMaIII/II/I Ppa3JIM4YHBIX BUIOB U
(dhopM mpeacTaBICHHUS,

- CO3/1aBaTh TEKCThl B pa3IMYHBIX (hopMaTax C Y4EeTOM Ha3HAYCHUS
nHQOpPMAITMN W IIEJICBOM ayauTOpWH, BHIOWpas ONTHMAIbHYIO (HopMy
MMPpEACTaBJICHUA U BU3YyaJIN3alluH;
- OLCHUBATh JIOCTOBEPHOCTD,

JICTUTUMHOCTB HH(bOpMaLIHH, €C

chOPMHUPOBAHHOCTh ~ YMCHHH  KPUTHYCCKH  OILCHHMBATH
nH(QOPMAITHIO OMOJIOTHIECKOTO COACPIKAHUSA, BKIIOUYAIOTYIO
TNCEBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX MCTOYHHKOB (CpCZ[CTBa
MaccoBoil WHGOpPMAIMK, HAYYHO-TIONMYJSPHBIE MaTepHallb);

WHTEPIPETUPOBATh  JTHYECKHE  ACTEeKThl  COBPEMEHHBIX
HCCIICJIOBAHUM B OHOJIOTHH, MEIHWIMHE, OWOTEXHOJIOTHH,
paccMarpuBath  TJIOOAIBHBIC  DKOJIOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATh 1O OTHOIICHHIO K HHM
COOCTBEHHYIO ITO3HIIHIO;

c(OpMUPOBAHHOCThL ~ YMEHUH  CO3/aBaTh  COOCTBEHHBIC

MUCbMEHHBIE U YCTHBIC COOOIIEHUSI HA OCHOBE OMOJIOTMYECKOI
MHQOpPMALMM M3  HECKOJIBKUX  HMCTOYHHMKOB, I'PaMOTHO
WCTIOJIH30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




COOTBCTCTBHUC IIPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOPMaM;

- HUCTOJIb30BaTh CPEACTBA WH(POPMAIIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHM3alMOHHBIX 33Ja4 C COOJIIOJIcHUEM TPeOOBaHMI SPrOHOMMKH,
TEXHHUKH O€30I1aCHOCTH, THTUCHBI, PECypcOCOEpPEeKEHUs, MPAaBOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAITHOHHOH 0€30MacHOCTH;
- BJIaJACTb HaBbIKaMH pPaCIIO3HABAHUA W  3allUTHI
WHGOPMAITMOHHOW 0€30MACHOCTH JINYHOCTH

nH(pOopMaIu,

OK 04. DddexruBao
B3aUMOJICCTBOBATh U
paboTath B
KOJUICKTUBE ¥ KOMaHJIC

- TOTOBHOCTb K  CaMmOpa3BUTHIO,
CaMOOIIPEIEIICHUIO;

-OBJIaJIcHAE HaBBIKAMH y4eOHO-HCCIIe0BATENbCKOH,
COLMANIBHOH NIeSTEeIbHOCTH;

OsJajieHHe YHMBEPCAJIbHBIMU KOMMYHUKATUBHBIMH J1eHCTBUSIMH:
0) coBMecTHasl 1eITETbHOCTD!

- IIOHUMAThb u HUCII0JIB30BaTh
WHIMBUIYaJIbHOHN paboTHI;

- IPUHUMATh I[EJIM COBMECTHOM JAEATENbHOCTH, OPraHW30BBIBaTh U
KOOPJIUHHUPOBATh JIEHCTBUS TIO €€ JOCTHM)KEHHIO: COCTaBJISTh IUIaH
JOEWCTBUM, paclpeieniaTh pOJH C YYEeTOM MHEHHH Y4YacTHHKOB
00CyXIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOODJMHHUPOBATh U BHINONHATH pabOTy B YCIOBUSX PEaIbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBHS;

- OCYILIECTBJISITH MO3UTHBHOE CTPATETHUYECKOE MOBEICHHUE B Pa3IMYHBIX
CUTyauusiX, IpPOSABISITH TBOPYECTBO M BOOOpakeHHE,  OBITh
WHHUIIMAaTUBHBIM

OsJaageHue yHHBEPCAJILHBIMHU PeryJITUBHBIMH 1€HCTBHSIMH:

') MPUHSATHE ceOsi M JPYrUX JIIoAeil:

- TpPUHAMATh MOTHUBBl M ApPryMEHTBhl JPYIUX JIOACH INpU aHaIHU3E
Pe3yIbTaTOB AEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYIUX JIOAEH Ha OMINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUP C IMMO3UIWH APYTOro 4C€JIOBCKa

CaMOCTOATCIBHOCTH n

MPOEKTHOU H

MpEUMYILIECTBA KOMAaHIHOW U

NpPUOOpPETeHHE OMbITa TMPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHMUS, UCIIOJIb3YEeMBIX B OMOJIOTHH: HAOIFOCHUS
W OINHUCAHUS JKHUBBIX CHUCTEM, MPOLUECCOB M  SIBJICHMIA;
OpraHM3alliyd U TPOBEICHUS OMOJIOTHYECKOTO IKCICPUMEHTA,
BBIIBWJKEHUSI TUIIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXKIY
HCCICNYEMBIMH  BETUYMHAMH, OOBSCHEHHS  IOJYUYCHHBIX
pe3ysbTaToB U (HOPMYJIMPOBAHUS BBIBOJOB C HCIOJIb30BAHHEM
HAyYHBIX MOHSATUH, TEOPUM U 3aKOHOB

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYKalollle cpeibl,
pecypcocOepekeHuIO,

B 06.1acTH YK0I0rHYECKOTr0 BOCIIUTAHUSA:

- c(OPMHUPOBAHHOCTH IKOJOTUYECKON KYJBTYpbI, TIOHUMAaHUE BIUSHHUS
COIMATBHO-9KOHOMHYECKHUX TMPOIECCOB HA COCTOSHHE HPUPOAHON W
COLIMAJIBHOM Cpe/ibl, OCO3HAHUE II0OAIBHOTO XapaKTepa KOOI HUECKUX
npo0iem;

C(bOpMI/IpOBaHHOCTB YMCHUSA NPUMCHATH IMOJTYYCHHBIC 3HAHUA
Uil OOBSICHEHHS OMOJIOTMYECKUX MPOLECCOB W SIBICHUM, IS
NPUHATHS TPAKTUYECKUX PEIICHWIH B ITOBCEIHEBHOW KU3HU C
nenpio  obecriedeHusi 0€30MacCHOCTH CBOETO  3/I0POBBS U
3[0pOBbsl  OKPYXKAIOIIUX JIIOAEH, COOJNIIOAEHHs 370pOBOrO




NPUMEHATH 3HaHUS 00
U3MEHEHHH KIINMaTa,

- IUIAHUPOBAHUE U OCYUIECTBIICHHUE IEUCTBUN B OKPY)KAIOLIEH cpene Ha
OCHOBE 3HAHWSI [IeJIel yCTONYMBOTO Pa3BUTHS YEIOBEUECTBA;

o0pasa >KU3HU, HOPM TPaMOTHOTO TMOBEACHHS B OKPYXKAIOLICH
MIPUPOTHON cperne; MMOHUMaHUE HEOOXOIMMOCTH

MPUHIIMIIBI aKTHBHOE HETPHUATHE NSHCTBHUHA, TPHHOCAIINX BPE OKPYKAIOIIEH cpefie; | UCIOIb30BaHUs JOCTHKCHUH COBPEMEHHOW OWOJOTHH W
OepesKIMBOTO - yYMEHHE [POTHO3MPOBaTh  HEOJIATONPHUATHBIE  HKOJOTHMYECKHE | OMOTEXHOJIOTHH ISl pAallHOHAIBHOTO MTPUPOAOTIONb30BAHHS
MIPOU3BOACTBA, MOCIIEACTBUS MPEANPUHIMAEMbIX AEHCTBUH, IPEAOTBpaLIaTh UX;

3¢ deKTHBHO - pacLIMpEHHE ONbITA AESITEIBHOCTH 3KOJIOTHYECKON HAIIPABICHHOCTH;

JIEHCTBOBATh B - OBJIAJICHWE HABBIKAMH Y4eOHO-MCCIEIOBATENBCKOM, MPOSKTHOH U

Ype3BBIYaiHBIX COLIMAIBHOM 1eATEIbHOCTH

CUTYaLMIX




2. CTpyKTYpa 1 cojep:xaHue 001e00pa3oBaTeIbHOM U CIMIIMHBI

2.1. O0beM JUCUUILIMHBI U BUAbI y4eOHO# padoThl

Bup y4yeOHoii padoThI

O01neM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI U CHUIJIMHBI 78

B T.Y.

OcHoBHOe coJep:kaHue 78

BT. 4..

TEOPETHUECKOE 00yUueHne 40
B T.4. IpOo(eCCUOHATILHO-OPUEHTUPOBAHHOE COJIepKaHNe 2

MIPAKTUYECKUE 3aHATUSA 26
B T.4. IPO(ECCUOHATHFHO-OPUEHTUPOBAHHOE COJICPIKAHNE 8

abopaTOPHBIE 3aAHITHUS 4
B T.4. IpOo(heCCUOHATILHO-OPUEHTUPOBAHHOE COJIEpP)KaHNe 2

KonTpoasnasi padora 6

IIpomeskyTouHas arrecTanus (3a4er) 2




2.2. TemaTu4eCKUil IUIAH U COJAePKAHME TUCHUILINHBI

O0be |Popmupyembl
HanmeHnoBanue Coaepxxanue yueOHOro MaTepuasa (0CHOBHOE U NPOdecCHOHATBHO-OPUEHTHPOBAHHOE), . e
pa3/iesioB H TeM JIa00paTOpHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) L ——
1 2 3 4

Paspnen 1. Kiierka — cTpyKTYpPHO-(QYHKIMOHAJIBHAS eAHHHUIA 5KUBOT'0 18
Tema 1.1. OcHOBHOe coiep:KaHue 2 OK 2
buoJiorus kak Teopernueckoe odyueHue: 2
Hayka. O6mas CoBpeMeHHBIE OTpaciii ONOJIOTHYECKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTHMHU HayKaMu: OMOXUMHS,
XapaKTePUCTHKA | Guodusmnka, OMoHUKa, reHoreorpadus u np. Poins 1 MecTo 6uosnoruu B GopMupOBaHUM COBPEMEHHOM
JKU3HHA HAy4YHOM KapTUHBI MUpa. Y POBHU OpraHHU3aIiy kuBoil Matepuu. OO011ast XapaKTepuCTHKA )KU3HH,

CBOICTBA KUBBIX CUCTEM. XUMUYECKUI COCTaB KIETOK
Tema 1.2. OcHoBHOe coep:kaHue 6 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK -2
¢ynxkuuonanbHast | Kierounas teopust (T. [lIBann, M. lneiinen, P. BupxoB). OCHOBHbIC MOJI0KEHUSI COBPEMEHHOI OK -4
OpraHusanus KJIETOYHOW T€OpHUH. THIIBI KJIETOYHON OPraHU3allN: MPOKAPUOTHUECKUN U 3YKAPUOTUIECKUN.
KJIeTOK OIHOKIIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe MPOKapuOTHYECKOU KieTkH. CTpoeHue

IYKapUOTHUYECKOU KiIeTKU. HekneTounbie hopmbl KU3HH (BUPYCHI, OakTepruodari)

JlaGopaTopHble 3aHATHA: 2

[TpuoOperenue onbITa MPUMEHEHHUS TEXHUKHA MUKPOCKOIIMPOBAHHUS ITPH BHIMIOJIHEHUH J1a00paTOPHBIX

pabor:

JlaGopatopHas

1. JlabopatopHas pabora «CTpoeHHE KIETKH (pacTeHHUS, )KUBOTHBIC, TPUOBI) M KJICTOYHBIC
BKJIIOUEHUS (KpaxMmall, KApOTUHOM/IBI, XJIOPOILIACTbI, XPOMOILIACTHI)»

[ToaroroBka MUKpoOIpenapaToB, HAOIIOASHHUE C TTIOMOIIbIO MUKPOCKOIIA, BHISIBIICHUE Pa3IUuUi

MEXy U3y4aeMbIMH 00beKTaMH, (POPMYITHMPOBAHUE BHIBOJIOB

IpakTnyeckne 3aHATHS: 2

Bupycuble u 6akrepuanbHbie 3a005eBanns. O01Me NPUHIUITBI UCIIOJB30BaHUS JIE€KApPCTBEHHBIX
BemecTB. OcoO0EHHOCTH MPUMEHEHHsI aHTHOMOTUKOB. [IpeicTaBieHre yCTHBIX cOOOIEHHH ¢
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Hpe3eHTauHeﬁ, MOATOTOBJICHHBIX IO MCPEYHIO HCTOUYHHUKOB, PCKOMCH/JOBAHHBIX NPCTIOAABATCIIEM

Tema 1.3. OcHoBHOe coaep:kaHue 4 OK-1
CTpyKTYypHO- Teopernueckoe o0yueHue: 2 OK -2
¢ynkuuonaabHbIe | XpomocomHas Teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KIIETOK,
(pakTopbi TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIlJIONIHBIN U JUTUIOUIHBIA Ha0O0D.
HacjaeacrBeHHocT | Hyxiennossie kucnothl: JJHK, PHK naxoxxnenue B kietke, ux crpoenue u pyHkuuu. Matpudnbie
" MIPOLIECCHI B KIIETKE: peruKaius, OnocuHTe3 Oeska, penapanus. ['eHeTHueckuii KoJ 1 ero CBOMCTBa

I[pakTHYeckne 3aHATHSA: 2

Pemenue 3aa4 Ha onpe/iesieHne TOCIE10BaTENIbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B

CIy4yae U3MEHEHHUsI OCIIeI0BATENbHOCTH HyKiIeoTH10B JJHK
Tema 1.4. OcHoBHOe coep:kaHue 2 OK-2
Oo0mMmen BemiecTB U | Teopernueckoe ooyuenne: 2
npeBpaleHue [Tonsitne MeTabonm3M. ACCUMUIIAIINS U JUCCUMUIISINS — IBE CTOPOHBI MeTabonu3ma. Tumsl oOmMeHa
JHEPIrHM B KJIETKE | BEHICCTB: aBTOTPO(DHBIN U TeTepoTpodHBIN, adpOoOHBIN 1 aHadpoOHbIN. [tacTuueckuii oOMeH.

dortocuHTe3. XEeMOCHHTE3
Tema 1.5. OcHOBHOe coep:kaHue 2 OK-2
KuzHeHHbIH Teopernyeckoe odyueHue: 2 OK-4
HMKJ KJIETKH. Kierounslii nuki, ero nepuoasl. MUTO3, €ro CTaluM U MPOUCXOAIINE pouecchl. buomornueckoe
MmuTto3. Meiio3 3HaueHue MUTo3a. Meio3 u ero craguu. [loBenenune xpomocoMm B meiiosde. Kpoccunrosep.

buosiornueckuit cMbIca Melio3a
KonTpoabHnas MornekysipHbIi ypOBEHb OPTaHU3AIMH KUBOTO 2
padora
Pa3nea 2. Ctpoenue u pyHKIMH OPraHu3mMa 24
Tema 2.1. OcHOBHOe co/iep:KaHue 2 OK -2
Crtpoenue Teoperuueckoe o0yueHue: 2 OK -4
OpraHusma MHOTOKJIETOUHBIC OpTraHU3MBI. BzanmocBs3n OpraHoB U CUCTEMbI OPraHOB B MHOT'OKJICTOYHOM

opranusme. ['omeocTa3 opranusma U ero noJiiepaHue B Mpolecce KU3HEACSITETbHOCTU
Tema 2.2. OcHoBHOe coJep:kaHue 2 OK-2
DopmMbI Teopernyeckoe o0yueHnue: 2
pa3sMHOKeHHsI dopMbI pa3MHOXKEHHS OpraHu3MoB. becmosoe u mojoBoe pasMHokeHue. Bunbl 6ecrionoro
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OpPraHu3MoB pasmHoxeHus. [lonoBoe pasmHoxkeHue. ['aMmeTorenes y »KuUBOTHBIX. CriepMaToreHe3 1 0OreHes.

CrpoeHnue nonoBbIxX Ki1eToK. OmiogoTBopeHue
Tema 2.3. OcHoBHOe coaep:kaHue OK-2
OHnTorenes Teopernueckoe o0yueHue: OK -4
pacTeHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DOMOpHoreHes u ero craguu. [loctamOpruoHambHbIN
JKMBOTHBIX H nepuoA. Craguu NoCTIMOPUOHATILHOTO Pa3BUTHUS Y )KUBOTHBIX U 4esoBeka. [Ipsamoe u Herpsimoe
YeJI0BeKa pazButue. buonornueckoe crapenue u cMepTh. OHTOreHe3 pacTeHUM
Tema 2.4. OcHoOBHOe coJiep:kaHue OK-2
3akoHomepHocTH | Teopernyeckoe odydeHue: OK-4
HacJ1e10BaHusl OcCHOBHbIE MOHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens

(MoHOrMOpHHOE U MOTUTUOPUAHOE CKpeluBaHue). B3aumoeiictBue reHoB

IIpakTnyeckmne 3aHATHS:

Pemenne 3aa4 Ha OonpeaACIICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU

MOHO-, TU-, TOJINTUOPUAHOM U aHATU3UPYIOLIEM CKPEIIMBaHNUHU, COCTABICHUE F€HOTUITHYECKUX

CXEM CKpelIMBaHUs
Tema 2.5. OcHOBHOe coep:kaHue OK-1
CuenuieHHOe Teopernyeckoe odyueHue: OK-2
HacJle/l0BaHue 3akonsl T. Moprana. CueruieHHOe HaclieloBaHHEe T'eHOB, HapylleHue cuerieHus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CIICTITICHHBIX C MTOJIOM

IIpakTnyeckne 3aHATHS:

Pemenne 3aa4 Ha onpeaACIICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU

CLEIUIEHHOM HAaCJIeI0BaHUH, COCTABICHUE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. OcHoBHOe coJep:kaHue OK-1
3akonomepuoctu | Teopernueckoe o0yueHue: OK-2
H3MEHYHBOCTH W3MeHunBOCTh MPU3HAKOB. BUIbI N3MEHYMBOCTHU: HACJIEICTBEHHAS 1 HEHACJIEICTBEHHAs. 3aKOH OK-4

TOMOJIOTUYECKUX PSAZOB B HaciencTBeHHoH n3meHunBocT (H.M. BaBunos). MyTtarrionHas Teopust
M3MEHYMBOCTH. Buabl MyTanuii 1 npuurHbI UX BO3HUKHOBEeHMs. KapuoTum yenoBeka.
Hacnencteennsie 3a00neBaHus 4enoBeKa. | eHHbIe U XpOMOCOMHEBIE 00JIe3HH YelloBeKa. boye3nu ¢

HaCJICI[CTBeHHOﬁ npeaApacoJIOKCHHOCTBIO. 3HadcHUE MGI[PILIHHCKOﬁ TCHCTUKU B IIPCAOTBpANICHUN U

JICYCHUH T€HETHYECKHUX 3a00JIEBAHUM YeIOBEKA
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IIpakTHYeckHe 3aHATHA:

Pemienue 3aga4 Ha OIIPECACIICHUC TUIIAa MYyTallUU IIPU MEPCAAYC HACITICACTBCHHBIX IPU3HAKOB,
COCTaBJICHUEC I'CHOTHUITNYCCKUX CXEM CKPCIIUBAHUA

KonTpoabsHas 2
paGoTa Ctpoenue 1 pyHKIIUM OpraHu3Ma
Pa3znen 3. Teopus 3BoJIIOIIUN 6
Tema 3.1. OcHOBHOe co/iep:KaHue 2 OK-2
HUcrtopus Teopernueckoe odyueHue: 2 OK-4
IBOJTIOIHOHHOI0 I[Tepsrie sBomonmonnsie Konueniuu (JK.b. Jlamapk, X.JI. broddon). DBonronmonnas teopus Y.
y4eHHusl. Japsuna. CuHTeTHYECKAs! TEOPUS IBOJIIOLIMU U €€ OCHOBHBIE IIOJIOKEHUS.
Muxkpossomonust | MukposBosronus. [lomynsims Kak 3JeMEeHTapHas eJMHUIIA YBOTIONUH. [ eHETHUECKHE OCHOBBI

ABOJIIOLIMU. DJieMeHTapHbIe (PaKTOpbI 3BOIIOLMHU. EcTecTBEHHBINH 0TOOp — HanpaBAOmni (HaKkTop

sBOIOLMH. BunooOpa3oBaHue Kak pe3ybTaT MUKPO3BOIIOLUN
Tema 3.2. OcHOBHOe co/iep:KaHue 2 OK -2
Maxkpoossosonus. | Teoperuueckoe odyuyenue: 2 OK -4
BosnunkHoBenne u | MakposBodronus. Dopmbl 1 0OCHOBHBIC HarpasiieHus MakposBoironuu (A.H. Ceepuos). [Tytu
pa3sBUTHE JKM3HH | TOCTHXEHUSI OMosornueckoro nporpecca. Coxpanenue OnopaznooOpasus Ha 3emiie.
Ha 3emJe ['mmore3bl U TeOpUK BO3HUKHOBEHUS KU3HU Ha 3emite. [1osBIIeHne TIEPBBIX KIETOK W UX DBOJFOIIHSL.

ITpoxapuoThl 1 5yKapHOThl. IIponcxoxk1eHre MHOTOKIIETOYHBIX OPraHu3MoOB. Bo3HUKHOBEHNE

OCHOBHBIX LIapCTB 3yKapuoT
Tema 3.3. OcHoOBHOe coJiep:kaHue 2 OK-2
IIpoucxoxaenne | Teopernuyeckoe o0yueHue: 2 OK-4
YyeJ0BeKa — AHTpomnonorus — Hayka o yenoBeke. CucteMaTuueckoe mojiokeHue yeaoneka. CX0ACTBO U OTIMYUS
aHTpoINoreHe3 YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH AaHTPOIIOTeHe3a. DBOIOIMS COBPEMEHHOT'O YelIOBEKa.

YenoBeueckue packl U MX €IMHCTBO. Bpems u myTu pacceneHus 4eaoBeKa Io IIaHeTe.

[Tprucnoco0IeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSM CPEIIbI
Pasznea 4. Dxojorns 20
Tema 4.1. OcHoOBHOe coJep:kaHue 2 OK-1
IKOJIOTHYECKHE TeopeTuueckoe odyueHue: 2 OK-2
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¢axTopsl u cpeanbl | Cpeapl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3EMHO-BO3AylIIHAs, IOYBEHHAs, BHyTPUOPraHU3MEHHas!. OK -7
JKH3HH ®U3NKO-XUMHUYECKHE OCOOEHHOCTH CpeJ] 0OMTaHMsI OpraHu3MOoB. [IprcriocoOeH st OpraHu3MOB K

JKU3HH B pa3HbIX cpenax. [lonstue sxonormueckoro ¢akropa. Kinaccudukamnus 3K010rudecKux

¢daktopos. [Ipasuno muanmyma 1O, JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcHoBHOe coaepkaHue OK-1
Tonyasiust, Teopernueckoe odyueHue: OK-2
cooduiecTBa, DKosiornyeckas XapakTepuCTHKa BUAA U MOMYJISMUA. DKOJIOTHYecKas HUIIA BUJa. DKOJIOTHYECKHUE OK -7
IKOCUCTEMBI XapakTepucTUky nomysanuu. Coob1ecTBa U 3kocucTeMsl. buonenos u ero crpykrypa. Cssizu

MEX]y OpraHuzMamu B 6uoreHose. CTpyKTypHbIE KOMIOHEHTHI 3KOCUCTEMBI: IPOAYLICHTHI,

KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BelecTB U MOTOK SHEPrHU B 3kocucteMe. Tpopuueckue

YPOBHH

IpakTnyeckne 3aHATHS:

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI. bruomacca 1 mpoayKiusi.

DKosoruyeckre nupaMuibl yuces, 6uomaccsl ¥ s3Hepruu. [IpaBuiio nupaMuasl SJHEPruu.

Pemienune npakTUKO-OpHEHTUPOBAHHBIX PACUETHBIX 3a/laHUM 110 IEPEHOCY BEIECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJIEHUE TPOPUUECKUX LeNel U mrupamui OMoOMacChl U SHEPTUU
Tema 4.3. OcHoOBHOe coiep:KkaHue OK-1
Buocgepa - Teopernueckoe odyueHue: OK-2
ri00ajbHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuii o ouochepe B tpynax B.U. OK -7
IKOJIOTHYecKas Bepnanckoro. O6nactu 6uocdeps! 1 ee koMrnoHeHTsI. JKuBoe BeecTBo Ouocdeps! 1 ero GyHKIUU.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs Orocdeprl. OcobeHHocTH Ornocdeps! Kak riI00albHON

sKocucTeMbl. JlnHaMu4eckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BemecTB u

OMoreoXMMHYECKHE HUKJIIBI. [ T00aNbHbIE SKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOe coJep:kaHue OK-1
Biausinue Teopernueckoe o0yueHnue: OK-2
AHTPOMOI€HHbIX AHTpOTIOreHHbIC BO3ACHCTBUA Ha Onocdepy. 3arpsa3HeHus KaK BU aHTPOIIOTEHHOT'O BO3/ICHCTBHSI. OK-4
(axTopoB Ha AHTpoTOreHHbIe BO3eHCTBUA Ha aTMochepy. Bo3aeiicTeus Ha ruapocdepy. Bo3aeicTBus Ha OK -7
onocdepy autocdepy. AHTPOIIOTEHHbIE BO3EHCTBUSA HA OMOTHUECKUE COOOIEeCTBa. YTIyOJIeHHO U3yUYaroTCs

O0TXOAbI, CBA3aHHBIC C onpez[eneHHoﬁ HpOd)CCCHeﬁ/CHeHHaHBHOCTBm

IpakTnyeckne 3aHATHSA:
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HpaKTI/I‘IeCKOG 3aHATUC «OTXOI[BI MMPOU3BOACTBA»

*B ToM 4uciie npodeccuoHaTbHO-OPHEHTHPOBAHHOE COJlep:KaHNe TPAKTHYECKOr0 3aHATHSA

[MpakTuyeckoe 3ansTre «OTXO0AbI MPOU3BOACTBAY. Ha ocHOBE (enepaabHOro KiracCu(pUKaMOHHOTO
KaTaJora OTXOJIOB ONPEEIIsATh KJIacC ONACHOCTH OTXO/0B; arperaTHOE COCTOSTHHE M (PU3UYECKYIO
dbopMy 0TX00B, 00pa3yromMxcs Ha pabodeM MecTe / Ha dTanax MpOU3BOJICTBA, CBSI3aHHBIC C
OIpEe/ICTICHHONCIICIUATIBHOCTHIO

Tema 4.5.
Bausinue
COIHMAJIbHO-
IKO0JIOTHIECKHX
(¢axkTopoB Ha
310pOBbE
YeJI0BeKa

OcHOBHOe coiep:KkaHue

TeopeaneCKoe oﬁyqe}me:

[ ]

3IIOp0BBC U €TI0 COCTaBJIAIOIIUC. CDaKTOpI:I, MMOJIOKUTCIIBHO U OTPUIATCIIBHO BJIIMAIONIUC HA
opranu3Mm 4esnoBeka. [I[pobieMa TeXHOTeHHBIX BO3ICHCTBUI Ha 3J0POBbE YEIOBEKA
(9TEKTPOMArHUTHEIE MOJISI, OBITOBAsT XUMUSI, N30BITOUHBIC IITyMBI, PAAHAINS U T.11.). AanTaus
opraHu3Ma uesoBeka K akrtopaM okpy:karomen cpensl. [IpuHumne popmupoBaHus
3I0pOBhecOeperaroIero mopeaeHus. Gu3nveckas akTUBHOCTD U 3710pOBhe. broxummueckue
aCMeKThl PAlIMOHAIIBHOTO TUTAHUS

JlabopaTopHble 3aHATHS:

JlaGopatopHas paboTa Ha BbIOOD:

1. JlaGopaTopHas paboTa «YMCTBEHHas: pabOTOCIIOCOOHOCThY
OBnazneHre METoJaMu ONPEIeICHUS MTOKa3aTele yMCTBEHHONW pab0oTOCOCOOHOCTH, OObSICHEHNE
HOJTYYEHHBIX Pe3yJIbTaTOB M (HOPMYIIMPOBAHUE BHIBOJIOB (TMCBMEHHO) C MCIIOIb30BAaHUEM HAYYHBIX
MIOHATUM, TEOPUH U 3aKOHOB

2. JlabopatopHas pabora «BiusiHre abnoTndecknx (pakTopoB Ha YeloBeKa (HU3KUE U BEICOKUE

TEMIIEPATYPbI)»

W3y4yeHne MexaHM3MOB aJanTalii OpraHn3Ma 4eji0BeKa K HU3KUM M BBICOKHM TeMIepaTrypam 1
00BSICHEHHE TMOTYUYCHHBIX PE3YyJIbTAaTOB U (POPMYIUPOBAHKE BHIBOIOB (TMCEMEHHO) C
UCTIOJIb30BAaHNEM HAYYHBIX NOHATHH, TCOPUI U 3aKOHOB

*B ToM uncJie npodeccHoHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe JIAG0PATOPHOTO 3aHATHS

B kauecTBe TPUITEPOB CHIXKAIOIINX PAOOTOCIIOCOOHOCTH UCIIONIB30BaTh YCIOBHS OCYIIECTBICHUS
npodeCCHOHATILHOM IS TENFHOCTH: IIIyM, TeMIIepaTypa, Gu3ndeckas Harpyska u T.1.

OK-2
OK-4
OK-7

KonTpoubnas
padora

TeOpeTquCKﬂe ACIICKTHI 3KOJIOI'NH

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COep:KaHUeE (CoAep:KaHNe MPUKIATHOTO MOTY.JIs)
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Paspnen 5. buoJiorus B :KU3HH 8 OK-1
Tema 5.1. OcHoBHOE cogepkaHue 4 OK-2
buorexnosnorun B | TeopeTnueckoe comep:kaHue: 2 OK-4
JKM3HH KaK10T0 buoTtexHonorus kak Hayka v mpou3BoJcTBO. OCHOBHbBIE HANPaBICHUSI COBPEMEHHOMN 2

ouoTexHosoruu. Metozpl 6M0TeXHONOTHH. OOBEKTHl OMOTEXHONIOIMH. DTHKA OMOTEXHOJIOTHUYECKHX

Y FeHeTUYECKUX 3KcIepuMeHTOB. [IpaBuia noucka u aHaimza 6M03K0JI0rMUECKON MH(POPMALIUK U3

pas3IMYHbIX UCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JIUTepaTypa, CPeICTBA MaCCOBOM

uHpopMaLuy, ceTb IHTEpHET U Apyrue)

IIpakTHYeckue 3aHATHSA: 2

Ketficpl Ha ananu3 nHGOPMALIUU O HAYYHBIX JOCTIKEHHUAX B 00JIACTH T€HETHUECKUX TEXHOJIOTHIA, 2

KJIETOYHOM MH)KEHEPUH, MUIIEBbIX OMOTEXHOJIOIMH. 3aInTa Keiica: npecTaBiIeHne pe3yibTaToB

pelIeHusl KEHCOB (BBICTYIJICHUE C MTPE3EHTALMEN)

*B Tom 4yunciie npoeccHOHAIbLHO-OPUEHTHPOBAHHOE COJlePKaHNe MPAKTHYECKOr0 3aHATHSA 2

Tema 5.1 obs3arenbHa A U3YyUEHUs CTYACHTaMH Beex Mpodeccuii/crnenuaabHOCTeH
Tema 5.2.2. OcHOBHOe co/iep:KaHue 4 OK-1
Counanbno- IIpakTH4Yeckue 3aHATHSA: 4 OK-2
ITHIECKHE OTUYECKUE acTIeKThl Pa3BUTHSA OMOTEXHOJIOTHIA U IPUMEHEHHUE UX B KU3HH YeJIOBEKa, IOUCK U 2 OK-4
ACHEKTBI . aHanu3 nHGOPMAIUK M3 PA3INYHBIX MCTOYHUKOB (HayuHas U y4eOHO-Hay4Has JIUTEpaTypa,
GroTexnoOINH cpelcTBa MaccoBOM MHpopMauu, cetb UHTepHET U Ipyrue)

Keiicbl Ha aHanu3 uHGOpMAaIK 00 STUYECKUX aCleKTaX pa3BUTUSL OMOTEXHOJIOTHH (TI0 Tpymam)

3ammra keiica: [IpeacraBienne pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIICHUE C MPE3CHTAIUEH ) 2
IMpome:xyTouHas 2
aTTecTamnus mno JuddepeHurpoBaHHbIi 3a4eT
TUCHHUILINHE
Bcero: 78
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3. YcioBus peaju3ainuu NporpamMMbl 0011e00pa3oBaTe/IbHOM JUCHUILINHbBI

3.1. TpeGoBanuss K MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneyeHHn 1o

OobOopynoBanue y4eOHOTro KaOMHeTa OMOJIOTHM:

KOMIUIEKT MeOenu il yueOHOro mpoiiecca; JA0cka yueOHas; KOMIIbIOTepHAas
TEXHUKA; MYJbTUMEIUHHOE o00OpyaoBaHuEe (MPOEKTOp, DKpaH); HarJsIHbIC
ocoOusi; HATypaJibHble OOBEKTHI, MOJIEIH, MPUOOPHI U HAOOPHI JJIsI TOCTAHOBKHU
JEMOHCTPAIMOHHOTO U YYEHUYECKOT0 IKCIIEPUMEHTA;PEAKTUBBI.

Oo6opynoBanue jadoparopuu 0MOJIOTHN:

MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTopHas mocyaa (TpoOupKH,
MOJICTaBKH JIJIsI IPOOUPOK, MUHIIETHI, IECOK, CTYIKH C TIECTUKAMHU, MPEIMETHBIE U
MOKPOBHBIE  CTEKJIa, CTEKJISIHHbIE  MAJOYKH,  MPENapoBajbHbIE  WIJIbI,
bunbTpoBanmbHas Oymara (candeTku), CTakaHbl) THUIEPTOHUYECKHH PacTBOP
xjopuga Hatpusa, 3%-HBIM pacTBOp NEPOKCHIA BOJOPOJA, pacTBOp Hoja B
HOIHMCTOM KaJlMH, TJIMUEPUH, KIIyOHH KapTOQess, JIUCT 3JI0AEH KaHAICKOW, MIIOA
psIOMHBI OOBIKHOBEHHOW (psIOMHBI WM TOMATta), JIYK penyarhlid, pa3Be/ICHHbIC B
BOJIE APOKKH);

3.2. UudopmannoHHoe odecrieueHne 00ydeHust
OcHOBHbBIE HCTOYHHUKH:

OCHOBHBIE MT€YaTHBIC U3TAHUS

1. buomorms. 10-11 xmacc (yrimyOneHHBIH YPOBEHB): YYEOHUK IS
cpennero obmiero oopazoBanws / B. H. Speirun [u ap.]; mox obmieit penakiueit B.
H. SAppiruna. — 2-e u3n. — Mocksa: U3natensctBo FOpaiit, 2022.

2. OOyxos, JI. K. buosorus: KjIeTkd W TKaHH: y4yeOHOe mocoOue s
cpeanero npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3A., nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buornorus: yueOHHK W MPAKTUKyM AJIs CPEAHETO MPO(PECCHOHATBHOTO
oOpazoBanus / B. H. Speirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e uzg.
— MockBa: U3gatensctBo FOpaiit, 2022. — 378 c.

DONeKTPOHHbBIC U3/IaHUS

1. buonorus. 10-11 xmacc (yrinyOneHHBIH YPOBEHB): YYEOHUK IS
cpeaHero oomiero oopaszosanus / B. H. SApeirun [u ap.]; moa obmieit pexakuueit B.
H. Spsiruna. — 2-e u3g. — Mocksa: U3natensctBo IOpaiit, 2022. — 357 ¢. —
(Haponnoe mpocsemenue). — ISBN  978-5-534-15630-0. —  Tekcrt:
anekTpoHHbIl // OOpaszoBarenbHas tuiatrgopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, J. K. buosorus: xjaeTku M TKaHH: y4yeOHOe mocobue st
cpeanero npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa.
— 3-e u3a., nepepad. u non. — Mocksa: U3gatensctBo KOpaiit, 2022. — 358 c.
— (ITIpodeccuonanbuoe obpazopanue). — ISBN 978-5-534-07499-4. — Tekcr:

17



anekTpoHHbI // OOpaszoBarenbHas tuiatrgopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: y4eOHMK W MPAKTHKYM IS CPEIHEro MpohecCHOHATBHOTO
oOpazoBanus / B. H. Spwirun [u 1p.]; nox penakuueit B. H. Apsiruna. — 2-e uzg.

— MockBa: UzparensctBo Opaiit, 2022. — 378 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 3JEKTpOHHBIN //
O6pa3zoBarenbHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/489661
JlonomHuTENbHBIE UCTOYHUKHU
1. Teinop A. buonorus: B 3 1. T. 1 / 1. Tewinop, H. I'pun, Y. Crayt; noa

pen.P. Conepa ; nep. 3-ro anri. u3a. — 14-e u3zg. —M. : JlabopaTopus 3HaHUH,
2022 — 454 c.

2. IlaBnoma, E. . DOxonorusa: y4eOHUK W MPAKTUKYM [Jisi CPEIHETrO
npodeccuonanbHoro oopaszopanus / E. U. [Tasiora, B. K. HoBukoB. — Mockaa:

N3narensctBo FOpaiit, 2022. — 190 c.

3.  Epemuenko, O. 3. buonorusi: yuenue o ouocdepe: yuebHoe nocodue
JUIsl cpefHero npodeccruonanbHoro oopasosanus / O. 3. EpeMuenko. — 3-e u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4. bmuno, JI. H. DOxonorusa: ydeOHOe mocoOHMe€ Uil  CPEIHETro
npodeccuonanbHoro oobpaszoBanusi / JI. H. bmunos, B. B. Tlomskxosa, A. B.
Cemenua ; moxa obOmeit pemakuueit JI. H. bniunoBa. — Mocksa: M3narenbcTBo
FOpaiir, 2022. — 208 c.

5. bproxans, ®. ®. [IpombinuienHas sxonorus: yueouuk / @.®. bproxansp,
M.B. I'padkuna, E.E. Cno6usakoBa. — Mockpa: ®POPYM: UHOPA-M, 2022. —
208 c.

6. Hecmenosa, H. H. DOxomorus uenoBeka: yueOHHK M TMPAKTUKYM IS
cpennero mpodeccuonanpbHoro odpaszoBanus / H. H. HecmenoBa. — Mockasa:
N3narensctBo Opaiit, 2022. — 157 c.

7. buomoruss ans npodeccuit U CHENHAIBHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAYYHOT0 Tpoduieii: y4eOHUK ISl CTY. YUpPeKIEeHU cpea. mpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pezanos, O. E. ®aneesa; nox pen. B.
M. KoncrantunoBa. — M. : Mznarenbckuit ieHTp «Akaaemus», 2016/ — 336 c.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA

OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTposib W oOLEHKa pe3ylbTaTOB OCBOCHUS 00IIe00pa3oBaTeIbHON

JAUCHUILIMHBI PACKPBIBAIOTCA YCPC3 JUCHHUIINIMHAPHBIC PE3YyJIbTAThl, HAIIPABJICHHLIC

Ha (opMHUpOBaHHE OOMIMX U MPOPECCHOHAIBHBIX KOMIIETEHUUU MO pa3fenaMm U
TEMaM COJEpKaHUs y4EOHOT0 MaTepuaia.

Oo0mas
KOMIIETeHI[ U

Pa3zpgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Paznen 1. Knerka — cTpyKTypHO-
(pyHKUMOHAIBHAS eIMHUIIA
JKHBOI0

Konrponsnas pabora
«MonekynspHblii ypOBEHb
OpraHU3aluy )KUBOT0»

OK 02

buonorus xak Hayka. OOmas
XapaKTePUCTHKA JKU3HH

3anosHeHre TaOJIUIIBI C OTIMCAHUEM
METOJ0B MUKPOCKOIMPOBAHHUS C UX
JIOCTOMHCTBaMH M HEJIOCTaTKaMH.
3anonHenue Tabauibl «BKiaa y4eHbIx
B pa3BUTHE OUOJIOTUN»

3anonHeHne CPaBHUTEIBHON TaOIUIIBI
CXOJICTBA W Pa3JINYUii )KUBOTO U HE
JKUBOTO

OK 01
OK 02
OK 04

CrpykTypHO-QYHKIIHOHATHHAS
OpraHM3alus KIETOK

OnennBaemasi TUCKyCCHs 10 BOIIPOCaM
JCKIUU

PazpaboTka MEHTaIBHOM KapThl IO
KJIacCU(UKALUU KJIETOK U UX CTPOCHUIO
Ha TPO- U DYKAPUOTHYECKUX U 110
[[apCcTBaM B MUHU TPYIIax
Brimonnenue u 3amura 1a60paTOpHBIX
pabor:

«CTpoeHue KJIETKH (pacTeHus,
KUBOTHBIC, TPHOBI) M KIIETOYHBIC
BKITIOUCHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOIUTACTHI, XPOMOILJIACTHI )»
[TpakTuueckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIpe3eHTallueH,
MOJIFOTOBJICHHBIX 110 MEPEYHIO
HUCTOYHUKOB, PEKOMEHI0BAHHBIX
IIpernoaaBarenemM

OK 01
OK 02

CtpyKTypHO-(OYHKIIHOHATIEHBIE
(haKTOpBI HACIIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3amayu Ha onpeneneHue
MOCJIE0BATENbHOCTH HYKJICOTHIOB,
aMHHOKHCIIOT B HOPME U B Clly4ae
H3MEHEHHS ITOCIIEIOBATEILHOCTH
HykieotusioB JJHK

OK 02

OOMeH BemecTB U IMpeBpalleHue
JHEPTHUH B KIICTKE

@OpPOHTAIIBHBIN OIIPOC
3anojiHeHUe CPaBHUTEIBLHOM TaOIUIIbI
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XapaKTepUCTUK TUIIOB OOMEHa
BELIECTB

OK 02
OK 04

JKW3HEeHHEBIN UK KIETKA. MUTO3.
Meiio3

OO0cyxeHre o BoIpocam JIEKIMH
Pa3paboTka j1eHTBI BpeMeHH
KU3HEHHOTO LIUKJIa

Pazjnen 2. Ctpoenne u GyHKUMU
opranu3ma

Kontponbnas padota “CtpoeHue u
¢dbyHKIMU opraHuzma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKyccust

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpPraHu3MoB (pacTeHus, >)KUBOTHBIE,
YeJI0OBEK) C KPaTKON XapaKTEpPUCTUKON
ux QyHKIUN

OK 02

CDOpMBI Pa3MHOKCHHA OPTaHN3MOB

OpOHTAIBHBIN OIIPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTepUCTUKON U TpuMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHuUi, )KUBOTHBIX U
YyeJoBeKa

Pa3paboTka 1eHTbl BpeMeHHU C
XapaKTEPUCTUKOM 3TAIOB OHTOreHEe3a
OTACJILHOM TPYIION )KUBOTHBIX U
YeJI0BEKa 10 MUKPOTPYIIIaM
Tect/onpoc

CocraBiieHre KU3HEHHbBIX I[TUKIIOB
pacTeHuii o otaenam (MOXOBUIHbIE,
XBOIIEBUIHBIC, TATIOPOTHUKOBUIHBIE,
roJ0CEeMEHHbBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJICca0BaHUA

Paspabotka rioccapus
@pOHTAIBHBIN OITPOC

Tect o Bompocam JIEKUUH
Pemenue 3agau Ha onpeneneHue
BEPOATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MOHO-, JTU-, IOJIUTUOPUIHOM U
AHAJIM3UPYIOLIEM CKPEIIMBAHNH,
COCTaBJICHHE T'€HOTUIINYECKUX CXEM
CKpeIlMBaHUsA

OK 01
OK 02

CuernuieHHOe Hacjae10BaHNe
IIPU3HAKOB

Tect

PazpaboTka rioccapus

Pemrenue 3amau Ha onpezencHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB NIPU
CIICTZICHHOM HaCJIC/IOBaHHH,
COCTABJICHUE TCHOTHITUYCCKUX CXEM
CKpEILMBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHUYHBOCTH

Tecr.

Pewienue 3anau Ha onpeneneHue Tumna
MyTalluy IIpU nepenaydye
HaACJICACTBCHHBIX HpI/IBHaKOB,
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COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEILMBAHMS

Pa3znen 3. Teopus 3BoJIIOIIUMN

Kontponbnas padota “TeopeTuueckue
ACIEKTHI BOJIIOIMHY JKU3HH Ha 3emiie”

OK 02 Hcropus 3BOMIOLMOHHOrO yueHus. | DpOoHTAIBHBIN OPOC

OK 04 MUKpOIBOITIOLHSE Pa3paboTKa rioccapusi TEPMUHOB
PazpaboTka JeHThl BpeMEHU pPa3BUTHUS
ABOJIFOIIMOHHOTO YUYEHHUS

OK 02 MakponsBomtonusi. BosaukHoBeHne |OneHnBaeMas TUCKYCCHS:

OK 04 Y Pa3BUTHE KU3HH Ha 3eMIIe HCIIOJIb30BAaHUE APTYMEHTOB,
OMOJIOTNYECKOM TEPMUHOIOTHU U
CUMBOJIMKH ISl TOKA3aTeNbCTBA
POJICTBAa OPraHU3MOB Pa3HbIX
CUCTEMAaTHUYECKUX TPYIIIT
PazpaboTka 1eHTbI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emuie

OK 02 IIpoucxoxaeHue yeaoBeka — OpOHTAIBHBIN OIIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHTH BpeMeHH
IIPOUCXOXKICHUS YEJIOBEKA

Pa3nen 4. Dxojiorus

OK 01 Dkosornueckue GakTopsl U cpeabl | TecT 1o SKOJOTHYeCKHM (aKkTopam 1

OK 02 KU3HU CpelaMm JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomynsiusi, coob1ecTna, CocraBiieHue cXeM KpyroBopora

OK 02 SKOCHCTEMBI BEILECTB, UCIIOJIb3YsI MAaTEPUAJIBI

OK 07 JEKIUU
Pemenue npakTHKO-OpHEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUM 10 IIEPEHOCY
BELIECTBA U SHEPTUH B IKOCUCTEMAX C
COCTaBJIEeHUE TPOPHUUECKUX Ierel u
nupamul GuomMacchl 1 SHEPruu

OK 01 buocdepa - rmobanbpHas OueHuBaemasi JUCKYCCHs

OK 02 JKOJIOTHYECKast CHCTEMA Tect

OK 07

OK 01 Bnusiaue antpornoreHHbIx ¢aktopos | Tect

OK 02 Ha 6uochepy [Ipaktudeckas pabora “OTXxobl

OK 04 TIPOM3BOICTRA”

OK 07

OK 02 Bnusiaue conmaibHO- OueHuBaemasi JUCKYCCHs

OK 04 3KOJOTUYECKHUX Q)aKTOpOB Ha Brinosnnenue J1a60paT0pH0171 pa6OTBI Ha

OK 07 BBIOOD:

310pPOBbLC UCIIOBCKA

"YMcTBeHHas paboTOCTIOCOOHOCTH",
"Bnusinue abuotnueckux GpakTopoB Ha
YeJIoBeKa (HU3KUE U BBICOKHE
TeMrneparypsl)"

Paznea 5. buoJsiorust B ;KM3HHU

3aIJ_II/ITa Kelica: MMpEaACTaBJICHUC
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pPEe3yJIbTATOB PEIICHUS KEHCOB
(BBICTYTLIIEHUE C MIPE3EHTAINECH )

OK 01 buoTtexHosoruum B )KU3HU KaXxA0ro |BbIIOTHEHHE Kelica Ha aHAIU3

OK 02 nH(DOpMAIIUK 0 HAYYHBIX JOCTHXKCHHSIX

OK 04 B 00JIACTH I'CHETUYCCKUX TCXHOJIOTHH,
KJICTOYHOW MHKXEHEPUH, MUIIEBBIX
OMOTEXHOIOTUH (10 TpyMIam),
MIPEJICTaBICHHUE PE3YJIHTATOB PEIICHUS
KENCOB

OK 01 [TpombliieHHast OMOTEXHOJIOTUS BelnonHenue kelica Ha aHaIU3

OK 02 nH(pOpMaIuU O Pa3BUTUU

OK 04 TIPOMBIIIIEHHOH GHOTEXHOIOTHH (110
rpymnmnam), IpeJacTaBlIeHue pe3yIbTaToB
pelieHus KeMcoB

OK 01 ConunanbHO-3TUYECKHUE ACTIEKThI BrinosHeHue keiica Ha aHanu3

OK 02 OMOTEXHOJIOruit uH(popmMannu 06 ITHYECKUX aCIEKTax

OK 04 pa3BUTHS OMOTEXHOIOTHH (110
rpyIIaMm), IPEeICTaBICHUE PE3yIbTaTOB
pelIeHus KecoB

OK 01 buorexHoysorum U TeXHUYECKUe BrinosHeHue keiica Ha aHanu3

OK 02 CHCTEMBI UH(POPMALIUHU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTUH C TPUMEHECHHEM
TEXHUUYECKUX CHCTEM (TI0 Ipynnam),
IIPEJICTaBICHHUE PE3YJIHTATOB PEIICHUS
KEHCOB
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