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Pabouas mporpamma ydeOHON JIUCHMIUIMHBI pa3paboTaHa Ha ocHoOBe DenepanbHOTO
rocyIapcTBEHHOro oOpaszoBatenbpHoro cragaapta (nanee ®I'OC) cpennero mpodeccnoHamTbsHOTO
obpazoBanus (manee CIIO) mo cmemmanpHOcTH: 11.02.06 TexHuveckas HSKCIUTyaTalus
TPAHCHOPTHOTO PaJNO3IEKTPOHHOTO obopynoBanusi (10 BHUIAM TPAHCIIOPTA),
yrBepkaeHHoro IIpukasom MunncrepctBa obpa3oBanusi u Hayku Poccuiickoit denepanuu ot
28.07.2014 N 808; pekoMeHIAIMIl IO OpraHU3aIllMU MOTYyYEHHUsI CPEeIHEro 00Iero oopa3oBaHus
B IIpeZieNiaX OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CpPEIHETO NMPO(hecCHOHAIBHOTO 00pa30BaHuUs
Ha 0a3e OCHOBHOTrO 00ImIero odpa3oBaHus, ¢ YYETOM MPHUMEPHON OCHOBHOW 00Opa3zoBaTeIbHOM
MPOrpaMMBI cpeiHero o0Iero o0pa3oBaHus, OJO0OpPEHHOH pemieHueM (eneparbHOro yaeOHo-
METOANYECKOr0 00BeuHEHNs 110 001eMy oopazoBaHuio (MpoTokoa Ne 14 ot «30» HosOps 2022
I.) AJIs CHEeIUaIbHOCTH:

11.02.06 Texnuyeckas 3KCIuTyaTanys TPAHCIIOPTHOTO PATHOAIEKTPOHHOTO 000opy1oBaHUS
(o BH1aM TpaHCTIOpPTA)

Opranuzanusi-pa3paboTynk: PbUIbCKUE aBUAIIMOHHBIA TEXHUYECKUH KOIEMK - (unman
dbenepalbHOTO0 TOCYJAapPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKIACHHUS BBICIIETO
oOpa3oBanusi «MOCKOBCKHI TOCYAapCTBEHHBIH TEXHMYECKHH YHUBEPCUTET TPakIaHCKOH
apuanum» (MI'TY T'A).

[Tporpammy cocTaBmiI:
becconosa H.E., npenogaBarens Peutbckoro ATK - punuana MI'TY T'A

Peuensenr:

Pycosa XK.A., npenonaBatens Peuibckoro ATK - punuana MI'TY T'A

Pabouas nporpamma oOCyxieHa 1 0j00peHa Ha 3ace1aHuy nukiIoBoi komuccuu OT/I.

ITporoxom Ne OT « » 2023 1.

[Ipeacenarens nuukioBoi komuccuu OT/] becconosa H.E.

PabGouas nporpamMma pacCMOTp€Ha U pCKOMCHAOBAHA MCTOJUYCCKHM COBETOM KOJUICIXKA.

[TpoTokon Ne OT « » 2023 1.

Metoauct Cene3uena A.E.
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1. O0mas xapakrepucTuka padoueii mporpaMMsbl
00111e00pa3oBaTeJIbHON JUCHUUIINHBI «BHoJIOrHM»

1.1. MecTO0 AUCUMILUIMHBI B CTPYKTYpe OCHOBHOH NpogeccHOHAILHOMI
o0pa3oBaTeJbHON MPOrPAMMBbI:

Oo6meoOpazoBatenbHas aucuumuiiHa OY.09 «buosorusi» sBiasercs
o0si3aTeNTbHOM  4acThio  001e00pa3oBaTeIbHOTO  IUKJIa  0Opa3oBaTeIbHOMN
nporpammbl B coorBeTcTBUU ¢ PI'OC no cnemumansHoctu 11.02.06 Texnuueckas
IKCIUTyaTalusl TPAHCIIOPTHOTO PaJAMO3IEKTPOHHOTO obopynoBaHus (1Mo
BUJIaM TPAHCIIOPTA).

1.2. He.]'ll/l U INIAHUPYEMbIC Pe3yJIbTaThbl OCBOCHUA NUCHUIIJIUHBI:

1.2.1. leau 1 3a1a4u TUCHUIIJIHAHBI

ConeprkaHue nmporpaMmbl 00111e00pa3oBaTEIbHON JUCHUILIUHBL « broorus
HaIpaBJICHO HA JIOCTIKEHHUE CICAYIONIMX Iieneil: (popMupoBaHHe y CTYJIEHTOB
MIPEACTABICHUS O CTPYKTYPHO-(DYHKITMOHAIEHONH OpraHWU3allMh JKUBBIX CHCTEM
pPa3HOTO paHra KaK OCHOBBI MPUHATHUS PEIICHUN B OTHOIICHHH OOBEKTOB JKUBOU
MIPUPOIBI U B IPOU3BOJACTBEHHBIX CUTYyaITUSX.

3agauM IMCUMILINHBI:

1) chopmupoBaTh MOHUMAHHE CTPOEHHUS, MHOr0OOpa3usi U OCOOCHHOCTEH
KUBBIX CHUCTEM pa3HOTO YPOBHS OpraHu3allid, 3aKOHOMEPHOCTEH MpPOTEKAHUS
OMOJIOTUYECKUX TIPOLIECCOB W SIBIIGHUW B OKPYXKAIOIIEH cpefe, IeIOCTHOM
HAy4YHOW KapTHHBl MHpA, B3aWMOCBS3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS OMPEICIATh KUBBIE OOBEKTHI B MPUPOJEC; MPOBOIUTH
HAOJTFOICHNS 32 DKOCUCTEMAaMH JIJIsl BBISIBJICHUS €CTECTBCHHBIX M aHTPOITOTCHHBIX
W3MCHCHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOTIOACHUH,

3) chopMupoBaTh HaBBIKM TPOBEACHUS MPOCTEHIINX OUOJOTHUUECKUX
AKCTIEPUMEHTAIBLHBIX HCCIEIOBAaHUN ¢ COOJIOJICHUEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ 00beKTaMu U 000PyIOBaHUEM;

4) pa3BUTh YMEHHUS HCIOIB30BaTh HWHOOPMAIUMI0O OHOJIOTHYECKOIrO
XapakTepa U3 pa3InyHbIX HCTOUHUKOB;

5) cdopmupoBaTh yYMEHHS TPOTHO3UPOBATH  TOCIEJACTBUS  CBOEH
JESATETLHOCTH TI0 OTHOIICHHUIO K OKPY’KAIOIIeH cpeie, COOCTBEHHOMY 370POBBIO;
00OCHOBBIBATh M COOIOAATH MEPHI MPOMUIAKTUKY 3a00JICBaAHUIA.

6) copmupoBaTh MOHMMAHUE 3HAYMUMOCTH JOCTHDKCHHH OMOJOTHYECKOMN
HAyKA W TEXHOJOTUHA B TMPAKTHUYCCKOW [EATETLHOCTH UYEJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUAX TEXHOJIOTUH M arpoOHOTEXHOIOTHH.

1.2.2. Tlnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa3oBaTeJbHOM
aucuIIMHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Koa n
HAHMEeHOBaHHe
(opmupyembIx
KOMIIeTeHIU

HJIaHI/IpyeMI)Ie pPe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo6mme!

JucuMnaInHapHbIe’

OK 01. Beibupats
CHOCOOBI pelIeHus
3amay
npo¢eccuOHAIBHO
1 NesATENbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIMTAHMS:

- TOTOBHOCTh K Tpyady, OCO3HaHHUE
TPYI0JIO0HE;

- TOTOBHOCTb K AaKTHMBHOM JEATEIbHOCTH TEXHOJOTHYECKOH U
COIIMAIIBHOW  HANpaBJICHHOCTH, CIOCOOHOCTh  WHHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEIBHO BBINOJIHATH TAKYIO 1€ATEIbHOCTB;

- HHTEPEC K pa3InuHbIM cdepam npodhecCHOHaTBLHOM IS TEIbHOCTH,
OBjaseHne YHUBEPCAIbHBIMH Y4YeOHbBIMM IO3HABATEJIbHBIMHU
JNediCTBUAMU:

a) 0a30BbIe JJOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITEJIbHO (pOPMYJIHPOBATh U AKTYaJU3HPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHHS IS
CpaBHEHHUS, KJIACCU(PUKAIIUU 1 0000IIEHNUS;

- OMPEEIATh 1ETU EeATeIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU
UX JJOCTUKEHUS;

- BBISABJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUSI B PACCMATPUBAEMBIX
SIBJICHUSIX

- BHOCHUTH KOPPEKTHUBBI B JCSATEIHHOCTH, OIICHUBATH COOTBETCTBHUE
Pe3yIabTAaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

- pa3BUBaTh KPEATMBHOE MBINLICHUE TPHU PEHICHUH >KU3HEHHBIX
npodiaem

0) 0a30BbIE HCCIeN0BaTEIbCKUE NeHCTBUA:

IONCHHOCTU MacCTCpPCTBa,

- copmMupoBaHHOCTh 3HAHHH O MECT€ W pOJIM OHOJOTHH B
CHUCTEeM€ Hay4HOTO 3HaHusl; (YHKIMOHAIBFHOM TI'PaMOTHOCTH
YeIIoOBeKa IS PEIICHUS )KU3HCHHBIX MTPOOJIeM;

- chopMHpPOBaHHOCT, YMEHHUSI  pPacKphIBaThb  COJAEp)KaHUE
OCHOBOTIOJIATAIONMIUX OWOJIOTUYECKUX TEPMHHOB U TIOHATHI:
KU3Hb, KJE€TKa, TKaHb, OpraH, OpPraHW3M, BHJ, MOIMYJISIIHS,
IKOcHcTEeMa, OMOIIeHO3, Onocdepa; MmeTaboau3M (0OMEH BEIIECTB
W TpeBpalleHHe DJHEPruu), ToMeocTa3  (caMOperyssius),
OuocuHTe3 OeNlka, CTPYKTypHas OpraHU3alusl >KUBBIX CHCTEM,
JTUCKPETHOCT, caMOpeTryJIsIIHs, CaMOBOCHIPOU3BEIACHUE
(penpoaykius), HACJIEICTBEHHOCTb, W3MEHYHUBOCTD,
9HEPro3aBUCUMOCTD, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aIIUs;

- chopMHpPOBAaHHOCTh YMEHHUS  pPacKphIBaTh  COJCpIKAHHC
OCHOBOTOJAralomux OHONOTHYECKUX TEOPUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOHM, MYTAIIMOHHOM, HBOJIOLMOHHOM,
MIPOUCXOXKICHUS KU3HU U UETOBEKa,

- c(OpMUPOBAHHOCTh YMEHHS PACKpPHIBATH OCHOBOTIOJATAIOIINE
Oounonorudeckue 3akoHbl W 3akoHomepHocTH (I. Mennens, T.
Moprana, H.1. BaBunosa, 3. I'ekkensi, ®. Mromepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

- TpuUOOpETeHWE OIbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCIIOJIb3YEeMbIX B OMOJNIOTHH: HAOMIOICHUS U
OIMCAHUS JKUBBIX CHCTEM, ITPOIIECCOB U SIBJIICHUH; OpraHU3alluu 1

! YKa3bIBaOTCS JIMYHOCTHbIE U MeTanpeamMeTHble pe3ynbTaThl n3 ®rOC COO (B nocnenHen pegakumm ot 12.08.2022) B oTrnarosibHon gopme,
dhopmmpyembie 0bLeobpasoBaTeNbHOW ANCLMMIIVHON
2 IncumnnanHapHble (NpeameTHble) pe3y/ibTaTbhl YKa3biBAlOTCA B COOTBETCTBUM C METOANKON NMpenofaBaHnsa AUCLUMNINHBI




- BJAJETh HaBBIKAMH Y4eOHO-MCCIIEOBATENLCKOM M TPOEKTHOM
NeATEIbHOCTH, HaBBIKAMHU Pa3peIICHHs PooIIeM;

- BBISIBJISTH NPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJIH3UpOBaTh
3a7a4y, BbIABUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI IS
JIOKA3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3aJaBaThb MapameTpel U
KpPUTEPUU PEIICHUS,

- aHAJM3HUPOBATh IOJYUYECHHBIE B XOJI€ PEUICHUS 3aa4d PE3YJIbTaThI,
KPUTHYECKH OIIEHMBaTh HX JIOCTOBEPHOCTb, IPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh NEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO U MPAKTHYECKYIO
00J1aCTH KU3HENEATECILHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE HJIEU, MpPEIJIararb OPUTMHAIbHBIE MOAXOABI U
pelIeHUS;

- CIIOCOOHOCTH MX UCIOJIb30BAHUS B IIO3HABATCIIBHOM U COI[UAIBHOM
MPaKTUKE

MIPOBEJIEHUSI  OMOJOTUYECKOIr0
THIIOTE3, BBIABICHUS 3aBHCHMOCTH MEXKIY HCCIIETyEeMBbIMU
BEJIMYMHAMH, OOBACHEHHS  TOJYYEHHBIX  pEe3yJIbTaToB U
(GOopMyIUpOBaHUS  BBIBOJAOB C  HCIIOJIB30BAHMEM  HAYYHBIX
MOHATUHI, TEOPHUI U 3aKOHOB;

- cOpPMUPOBAHHOCTb yMEHHS BBIIACIATH  CYIIECTBEHHBIC
NpPU3HAKH  BUPYCOB, KIETOK NPOKApUOT ¥  DYKAPHOT;
OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTeO1IEHO30B M KOCHUCTEM; OCOOCHHOCTH IPOIECCOB OOMeHa
BEIIECTB W MPEBpAIIEHUs] SHEPIHMU B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUIOJOTBOPEHHMS, PA3BUTHS WM Pa3MHOKCHHS,
WH/IMBUYaTBHOTO Pa3BUTHUSI OpraHn3Ma (OHTOreHesa), 60pbObI 3a
CYIIECTBOBaHME, €CTECTBEHHOrO O0TOOpa, BHI000pa30BaHM,
MPUCTIOCOOJICHHOCTH OPraHMU3MOB K Cpele OOMTaHUs, BIMSHUS
KOMITOHEHTOB ~ DKOCHCTEM, aHTPOIIOTCHHBIX HM3MEHEHHH B
HKOCHCTEMaxX CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB U
IpeBpalleHe YHeprun B Ouocdepe;

- ¢(hOopMUPOBAHHOCTh YMEHHs pelIaTh OHOJIOTHYECKHE 3aJauHu,
COCTaBJISITh T€HOTUIIMYECKHE CXEMBI CKPEIIMBAHUS IS Pa3HBIX
TUIOB HACJIEZIOBAaHUS TPU3HAKOB Y OPTaHMU3MOB, COCTaBISITh
CXEMBI TIEpeHOCa BEIIECTB W DHEPrHH B JKOCHUCTeMax (Lemu
MUTaHNS, TTHIICBHIC CETH)

OKCIICPUMCHTA, BBIABHUXCHUA

OK 02.
Hcnonb3oBarb
COBpPEMEHHBIE
CpEJCTBA MOUCKA,
aHanusa u
HWHTEPIIPETAIIAH
nHpopManuu u
nH(pOpMaLMOHHbIE
TEXHOJIOTHH ISt

B 001acTH HEHHOCTH HAYYHOI'O MO3HAHMSA:

- cOpMHPOBAaHHOCTH  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd H  OOIIECTBEHHOU
MIPaKTUKH, OCHOBAHHOTO HAa JUAJIOre€ KYJbTYp, CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYJIbTYPHOM MUPE;

- COBEpILIEHCTBOBAHME S3BIKOBOM M UYMUTATEIbCKOW KYJIBTYpbl Kak
CpelcTBa B3aUMOJEHCTBUS MEXKTy JIFOJAbMH U MIO3HAHUSI MUPA;

- OCO3HAaHME IICHHOCTM HAay4YHOM JI€ATENIbHOCTH, T'OTOBHOCTb
OCYLIECTBISITh NPOEKTHYK) M HCCIEJ0BATEIbCKYI) JIEATEIbHOCTh

- c(opMUPOBAaHHOCTb ~ YMEHMH  KPUTUYECKM  OLICHUBATh
nHpOpMaNKi0 OHOJOTHYECKOTO  COJACPKAHMS, BKIIOYAIOIIYIO
IICEB/IOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOW MH(pOpPMaLUH, HAYYHO-TIOIYJIIPHbIE MaTEpUasbl);

- UHTEpHpPEeTHPOBaTh  ITHYECKUE  aCMEKTbl  COBPEMEHHBIX
HCCICIOBAHUN B OMOJIOTHY, MEAUIIMHE, OMOTEXHOJIOTHH;

- paccMaTpuBaTh IJ00AJIbHBIE  SKOJIOTMYECKHE POOIEMbI
COBPEMEHHOCTH, (OpPMHUpPOBATh IO OTHONICGHHWIO K HUM
COOCTBEHHYIO MTO3UIINIO;




BBIIIOJTHEHUS 3a/1a4
po¢eCCHOHATBHO
U NesITeNbHOCTHU

WHJWBU]IyaIbHO U B TPYIIIIE;
OBjaieHHe YHUBEPCAJIbHBIMH Y4Y€OHBIMHM I03HABATEJIbHBIMHU
JNeCTBUAMU:

B) padora ¢ uHgopmaumeii:

- BJANETh HAaBBIKAMHU TMOJYYCHUS HH(POpPMAIMK W3 HCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh TOUCK, aHAJU3,
CUCTEMATH3AIMIO U UHTEPIIPETANNI0 HHPOPMAIH PA3TUIHBIX BUIO0B
1 (hopM Ipe/ICTaBICHHUS,

- CO37aBaTh TEKCTHI B Pa3IMYHBIX (hOpMaTax C y4eToM Ha3HAUYCHUS
nH(pOpMaIIMU U LIETIEBOM ayJUTOPHH, BBIOUpas ONTUMAIBHYIO (opMy
MpEACTABICHUS U BU3YyaIU3alINH;

- OLEHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpMAINH, ee
COOTBETCTBHUE MPABOBBIM U MOPAIBHO-ITHYECKUM HOpPMaM;

- UCIOJIb30BaTh CPEJCTBA UH(POPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMM B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpraHM3aIMOHHBIX 33714 C COOJII0IeHneM TPeOOBaHUN HPrOHOMUKH,
TEXHUKHU 0€30TaCHOCTH, THTUEHBI, peCypcocOepeKeHusl, MPABOBBIX U
ATHUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE30MaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOPMAIIHH,
nH(MOpMallMOHHON 6€30MacCHOCTH JIHYHOCTH;

- chOpMHUPOBAaHHOCTH yYMEHHH  CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE OHMOJIOTMYECKOMN
nHpoOpMaMd W3  HECKOJBKUX  HMCTOYHUKOB,  T'PaAaMOTHO
WCTIOJIb30BATh TIOHSATHIHBIN anmapaT OHOJI0THA

OK 04.
DddexTuBHO
B3aMMO/ICHCTBOBAT
b 1 paboTaTh B
KOJUICKTHBE U
KOMaHJ1e

- TOTOBHOCTH K  CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPE/ICIICHHIO;

-OBJIaJICHUE HAaBBIKAMHU Y4YEOHO-MCCIIEOBATEIbCKOM, MPOEKTHOW U
COLIMAJILHON €SI TEILHOCTH,
OBaaaenue YHHMBEpPCAJbHbIMH
JeHCTBUSIMU:

0) coBMecTHas 1eITeJIbHOCTD:

- TIOHMMaTh U WHCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOH U
WHJUBUTyIbHOU PaOOTHI;

- NPUHUMATH IICJIM COBMECTHOM IEATEIHbHOCTH, OPraHW30BHIBATH U
KOOPJAMHHUPOBATH JEHCTBUS IO €€ JOCTHIXKEHHUIO: COCTaBIIATH IUIaH
JNEUCTBUM, pacHpeleasaTh POJIM C YYETOM MHEHHMH YYaCTHHKOB

KOMMYHUKATUBHBIMUA

- npuoOpeTeHue OmbITa MPUMEHEHUS OCHOBHBIX METOJOB
HAy4YHOTO MMO3HAHUS, UCIIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOICHUS U
ONMCAaHMS )KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI;

- OpraHu3alyd U TPOBEACHUS OUOJOTUYECKOTO SKCIIEPHUMEHTA,
BBIJIBOKCHUSI ~ TUIIOTE3, BBISBICHHS  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU  BEJIMYMHAMHU,  OOBSICHEHHUS  IOJYYEHHBIX
pe3ynpTaToB U (OPMYTUPOBAHUS BBIBOJOB C HMCIOJIb30BAaHUEM
Hay4HbIX TIOHATHI, TEOPUI U 3aKOHOB




00CYX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHUPOBATh M BBINOJHATH PadOTy B YCIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYUIECTBIISAITh TO3UTHBHOE CTpPAaTeTHYECKOE TIOBEJCHHE B
PAa3JIMYHBIX CUTyalludX, HNPOABIIATH TBOPUYCCTBO U BOO6p3,)K€HI/IC,
ObITh HTHUIIMATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMYU PEryJATUBHBIMU AeHCTBUAMM:

I') NPUHATHE ce0sl U APYTUX JIIOdeil:

- NPUHUMATb MOTHUBBI M apryMEHTHI APYIMX JIOJEH IIPU AHAINA3E
PE3yNbTATOB NEATEIbHOCTH;

- IPU3HABAThH CBOE TPABO U MPABO JPYTHUX JIOAEH Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH IPYTOro
4eJI0OBEKA;

OK 07. B 06s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHUSA: - c(OPMHPOBAHHOCTb YMEHHsI NPUMEHSTh IMOJYYEHHbIE 3HAHMS
CopneiicTBOBaTh - c(hOpMUPOBAaHHOCTh  IKOJIOTUYECKOH KYJbTYPHl, IOHMMAaHHUE | 111 OOBSCHEHHS OHOJIOTMYECKHX IIPOLIECCOB W SIBJICHUH, JUIS
COXPAHEHHUIO BIUSHUS COLIMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHME | IPUHATUS TNPAKTHUYECKUX DPEIICHUH B IOBCEJAHEBHOM JKU3HH C
OKpY Karolen IPUPOJHON M  COLMAJIBHOM CpeAbl, OCO3HAaHHE TIJ00ATBHOTO | IENbI0 00ecredeHus] 6€30MacHOCTH CBOETO 3/10POBbS U 370POBbBS
Cpenpl, XapakTepa 3KOJIOIHYeCcKHX MpolieM; OKpY’KaIOIIMX JItOJIeH, cOoOII0AeHUsT 310pOBOT0 00pasza >KU3HHU,
pecypcocOepexeHt | - IIIAHUPOBAaHUE U OCYILIECTBICHHUE ACUCTBUI B OKpY’KaIOLIEH Cpefie | HOPM IPaMOTHOIO IOBEJCHUS B OKPY KalOLIeH IPUPOAHOIL cpele;
10, IPUMEHSTH Ha OCHOBE 3HAHUA 1I€JIeH YCTOMYNBOIO Pa3BUTHS YEI0BEUECTBA; - TOHMMaHUe HeOOXOAMMOCTH HCIIOJIb30BAaHUS JIOCTUIKEHUHN
3HaHUS 00 aKTUBHOE HENpUATUE ACHCTBUN, NMPUHOCALIMX BpEJ OKPYKAIOIIEH | COBPEMEHHON OHOJOrMM M OMOTEXHOJIOTUH JUIsl pallMOHAIBHOTO
U3MEHEHHUU cpene; IIPUPOIOINOJIb30BaHUS

KJINMATa, - yYMEHHE MPOTHO3UPOBATH HEOJIATONPHITHBIE JKOJOTHUECKHUE

IIPUHLIMIIBI MIOCJICACTBHS PEATNIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATh UX;

OepeKIMBOTO - pacIIupeHue OIIbITa NEeATEIbHOCTH 9KOJIOTUYECKOU

IIPOU3BOJICTBA, HaIIPaBJICHHOCTH;

3 PEeKTHBHO - OBJIa/ICHUE HaBbIKaMH y4eOHO-HUCCIIE10BaTEIbCKON, IPOEKTHON 1

J€ICTBOBATH B COLIMAJIbHOM AESITEIBbHOCTH;

Ype3BbIYAHBIX

CUTYaLUsIX




Koam

HaAauMCHOBaHHUC
ILranupyeMsble pe3y/bTaThl OCBOCHUSA AUCHUIIMHBI
(popmupyemsbIx
KOMIIeTeHI Uil
I1K 4.3. Y4acTBOBaTh B aHAJIU3€E IPOLECCA U PE3YIBTATOB AEATEIILHOCTU

NOAPA3ACICHUSL.

IIK 5.2. AHanu3upoBaTh PE3yIbTATHl BHIMOJIHEHNUS MOHTAKHBIX padoT
TPAHCIOPTHOT'O PAIUOIEKTPOHHOTO 000PYJOBaHUS CBA3H.

IIK 5.3. AHanu3upoBaTh KaueCcTBO PaOOTHI CETEN U CUCTEM IIPOBOJHOM
CBSI3U U PAJIMOCBSI3H.

IIK 5.5. AHanu3upoBaTh NPUYMHBI HEUCITPABHOCTEN anmnapaTyphl
IIPOBOJIHOM CBS3U U PAJUOCBIA3H, IPUBOISAIINX K
HECaHKIIMOHUPOBAHHBIM MepepbIBaM B UX pabdoTe.

IIK 6.3. AHanu3upoBaTh MPOLIECC U PE3YNIBTATHI ACITEIBHOCTH

noApa3saCJICHUA.




2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHON TUCHUILTHHBI
2.1. O0bemM AUCHUIIMHBI K BU/bI Y4eOHOH padoThI

Bua yueOHoi#i padoThI O0Bem B yacax
O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBbI M CIIUTIJINHbBI 52
B T.Y.
OcHOBHOe co/iep:KaHue 38
B T. 4.
TeopeTHyeckoe 00ydeHue 36

B T.4. IPO(ECCUOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKAHNE 6
CamocrosiTeibHas padoTa 14
MNpomexxyTouHas atrectauma (auddepeHuMpoBaHHbIi 3a4eT) 2
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2.2. TemaTu4ecKuMii IJIAH M CO/IEPKAHNE U CIUTIIMHBI

HaumenoBanme Conep:kanue ydyeOHOro Mmarepuasa (OCHOBHOe M PO ecCHOHAILHO-OPUEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aAHATHS, PUKJIATHON MOLYJIb (IPU HAJTHUYMH) YacoB | KOMIIETEHIHH
1 2 3 4

Paspnen 1. Kinerka — cTpyKTYpPHO-()YHKIIMOHAJIBHAS €IMHULA KUBOI'0 10
Tema 1.1. OcHOBHOe co/iep:KaHue 2 OK 2
Buosnorus kak Teopernueckoe o0yueHnue: 2
Hayka. O0masi | CoppemeHHbIE OTPACIH GHOTOTHYCCKHX 3HAHHIT. CBSI3b GHOIOTHH C APYTUMHU HAyKaMH: OHOXUMHS,
XapaKTepUCTHK |Ouodusuka, OMoHMKa, reHoreorpadus u ap. Poiabs u mecto Ouosoruu B GOpMHUPOBAHUN COBPEMEHHOU
a JKM3HHA HAay4YHOU KapTHUHBI MUpPA. Y POBHU OpraHU3AIMH KUBOU MaTepuu. O01Iast XapakTepuCTHUKA KU3HH, CBOMCTBA

JKUBBIX CUCTEM. XMMHUYECKHI COCTaB KJIETOK

CamocrosiTesibHasi padoTa 00y4alOUIUXC: 1

1. Hcropus uzydeHus KJIETKH, - MOATOTOBKA pedepara
Tema 1.2. OcHoOBHOe co/iep:KaHue 2 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK -2
¢ynkmuonanbn | Knerounas teopus (T. LlBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE TIOJIOXKEHUSI COBPEMEHHON KJIETOYHOM OK-4
asi opraHu3anust | teopuu. TUIIBI KIETOYHON OpraHu3aluu: IPOKAPUOTUYECKUHN U 3yKapHOTHUEeCKUi. OJTHOKIIETOUHBIE U
KJIETOK MHOTOKJIETOUYHbIE OpraHu3Mbl. CTpoeHUe NPOKapUOTHUECKON KIeTKU. CTpOeHHE 3yKapUOTHUYECKON KIIETKH.

Hexknerounsie popMbl sxu3HU (BUpYCHI, OakTepuodaru). BupycHsie n 6aktepuanbHble 3a0o0aeBanus. OOmiue

MIPUHIIMIIBI UCTIOb30BaHMS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS! aHTUOMOTHUKOB.

[IpencraBieHue yCTHBIX COOOIIEHUH € pe3eHTaluel, MOArOTOBIEHHBIX 110 EPEYHI0 HICTOYHHUKOB,

PEKOMEHI0BaHHBIX MPEINo/IaBaTeIeM
Tema 1.3. OcHOBHOe co/iep:KaHue 2 OK -1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkmmonaiabH | XpomocomHas teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHBIC U
bIe (PAKTOPbI HEroMOJIOTUYHbIE XPOMOCOMBI, TAIJIOWIHBINA U nuIion bl Habop. Hyxneunossie kucnotsl: JJHK, PHK
HACJIEACTBEHHOC | HaXOXJCHHE B KIIETKE, X CTpoeHHe U QyHKUMU. MaTpuuHbIe POLIECCH] B KJIETKE: PEIUIMKALMsL, OMOCUHTES
™

Oenka, penaparnus. [ eHeTHUECKHiT KO U €To CBOMCTBA. Pemienue 3a1a4 Ha onpeneneHne
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MOCJIEI0BATEILHOCTH HYKJICOTHIOB, aMUHOKHCIIOT B HOPME M B CIIydae M3MEHEHHUsI MOCIEA0BATSIIbBHOCTH
Hykieotuaos JJHK

Tema 1.4. OcHoBHOe coep:kaHue 2 OK-2
O0Omen BemectB | TeopeTnueckoe o0yuenmue: 2
u npespamenue | [Tonstiue MeTaboau3M. ACCUMIISALINS U TUCCUMUIISIIUS — IBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
JHEPIruu B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHBIN, a3poOHbBIN U aHa3poOHBIH. [TInacTudyeckuii ooMeH. DOTOCHHTES.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoBHOe coaep:kaHue 2 OK-2
KusHeHHBIN TeopeTnueckoe odyueHue: 2 OK-4
HUKJ KJIETKH. Kiterounsiii nuki, ero nepuoasl. MUTO3, €ro CTaiuy U NpOUCXOAAIINE npouecckl. buomornueckoe
Muro3. Meiio3 3HaYeHrue MUTO3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii

CMBICH Meii03a MoJeKyIsipHbIii ypOBEHb OPTaHU3AIMH KUBOTO

CamocrosiTe1bHast padoTa 00y4arOIIUXCH: 1

1. Bbopsba c Bupycubimu 3a60neBanusmu (CITWJ] u ap.), - moarotToBka cooOIieHus

Pasnen 2. Ctpoenne u GpyHKUMH OPraHu3Ma 10
Tema 2.1. OcHOBHOe coep:kaHue 2 OK-2
Crtpoenue Teopernueckoe o0yueHnue: 2 OK-4
OpraHuszma MHorokiieTouHble Opranu3mMbl. B3anMoCBsI3b OpraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOUYHOM OpraHU3Me.

I'omeocTtas opranusmMa u €ro nojAep>kaHue B MPOLECCE KUZHEAEATEIIbHOCTH
Tema 2.2. OcHoOBHOe coep:kaHue 2 OK-2
PopMbI TeopeTrnueckoe odyueHue: 2
Pa3MHOKeHHUs @dopMBI pa3MHOKEHUST OPraHU3MOB. becrooe u 1moioBoe pa3MHOKEeHHE. BUbI OecIionoro pa3MHOKEHUSI.
OPraHu3MoB ITonoBoe pazMHOkeHuE. ['ameToreHes3 y suBOTHbIX. CriepmaToreHes u ooreHes. CTpoeHue nojaoBbIX

kieTok. OI010TBOpEHHE

CamocTosiTe/ibHasi padoTa 00yYalOIIUXCS: 2

1. ITocneacTBust BIUSHUS aTKOTOJIsI, HHKOTHHA, HAPKOTHYECKUX BEIICCTB, 3arPSI3HEHUS CPEbl HA PA3BUTHE

YesioBeKa.- MOAroTOBKa pedepara

2. UnnuBuayanbHOE pa3BUTHE YeloBeKa. Permpo yKTHBHOE 3/I0pOBbE. — HOJATOTOBKA COOOIIEHUS
Tema 2.3. OcHoBHOe coep:KaHue 2 OK-2
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Omnrorenes Teopernueckoe o0yueHue: 2 OK -4
pacTeHui, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoOreHes 1 ero craauu. IlocTaMOproHaIbHbIN epHo.
*KMBOTHBIX H Craguu mocTIMOPHOHATBHOTO Pa3BUTHUS Y KUBOTHBIX U YeloBeka. [IpsMoe u HenmpsiMoe pa3BUTHE.
Ye10BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOe coaep:kaHue 2 OK-2
3akonomepHocT | Teopernueckoe o0ydeHHe: 2 OK-4
4 HacaenoBaHusl | OCHOBHBIC IOHATUSA T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. MeHaens
CuenieHHoe (MOHOTHOpUIHOE U TOTUTHOPHIHOE CKpelBaHue). Banmoeiicteue reHoB. 3akonsl T. Moprana.
HacJle/l0BaHue CueruieHHOE HaclieZIOBaHUE TeHOB, HapylleHue crerieHus. HacnenoBanue npu3HaKoB, CHEIUICHHBIX C
NPU3HAKOB IOJIOM
Tema 2.5. OcHoBHOe coep:kaHue 2 OK-1
3akonomepHocT | Teopernueckoe o0ydeHHe: 2 OK-2
4 U3MEHYHBOCTH | VI3MEHUMBOCTH MPU3HAKOB. BU/IbI N3MEHYNBOCTH: HACJIEICTBEHHAS! M HEHACJIEICTBEHHAs. 3aKOH OK-4
TOMOJIOTHYECKUX PSATOB B HacieAcTBeHHOM n3meHunBocTH (H.M. BaBuioB). MyTarmonHas Teopust
W3MEHUYUBOCTH. BUIpI MyTanuii 1 IpUYUHBI UX BOSHUKHOBEeHMs. Kapuortum yenoseka. HacneacTBeHHbie
3a0o0yieBaHuUs YeNlOBEKa. | eHHbIE U XPOMOCOMHBIE O0JIE3HH YeioBeKa. boe3Hu ¢ HacIeICTBEHHOM
MPEIPACTIONOKEHHOCTIO. 3HAUYCHUE METUITUHCKON T€HETHKH B TIPEJOTBPAIICHUN U JICYCHUH TCHETHUECKUX
3a00JIeBaHNH YeIOBEKa.
CamocTtosiTe1bHAsA padoTa 00y4YalOIINXCS. 3
1. HacnencTBeHHbIe 60J€3HM Y€IOBEKA, UX MPUIUHBI U TPOPUITAKTHKA. - TTOATOTOBKA COOOIICHUS
2. 3HaueHue TeHETUKHU JJIs CEJIEKIIMH U MEAULIMHBI. - OJITOTOBKA COOOIIEHUS
3. MyTareHsl B OKpY’KaroIIeil cpe/ie U MX BIUSHUE HA OPTaHU3M. - IMOATOTOBKA COOOIIEHUS
Pa3nea 3. Teopus 3BoI00MA 6
Tema 3.1. I/ICTopmll OcHoBHOe coep:kaHue 2 OK-2
IBOJIONMOHHOr0 | Teopernyeckoe odyueHnme: 2 OK-4
YUYEHHUsl. [TepBrie aBomonmonnsie koHuenuu (JK.b. Jlamapk, XK.JI. broddon). DBomonumonnas reopust Y. Jlapsuna.
MuxkposBosouust | CHHTETHUYECKAs! TEOPHS SBOJIIONNN M €€ OCHOBHBIC TTOJIOKCHHS.

Muxkpososmtorus. [Tomynsus Kak s7eMeHTapHas eIMHUIA 3BOTIONUH. ['eHeThYecKre OCHOBBI SBOIOIHH.
DnemeHTapHbIe (haKTOPHI BOIONNHU. EcTecTBEHHBIN 0TOOp — HAMPABIAIOMUN (PAKTOP IBOIOIHH.
Bunoo6pas3oBanue kak pe3yiabTaT MUKPOIBOIIOIUT
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Tema 3.2. OcHoBHOe coaep:xaHue 2 OK -2
Maxkpossomonns. Teoperudyeckoe odyuenue: 2 OK-4
Bosuuknosenne u| Makpoosporonus. @opMbl 1 ocHOBHBIE HanpaBieHus: Makpossoronmn (A.H. Ceseprios). [Tytu
pa3BUTHE KM3HH | JTOCTWIKEHUs Omosiornaeckoro nporpecca. CoxpaHeHue onopazHoodpasus Ha 3emiie.
Ha 3emue ['umote3s! U TeOpuK BO3HUKHOBEHUS KU3HU Ha 3emiie. [1osBIeHre TIEpBIX KIETOK M UX YBOJIIOIIHSL.

ITpoxapuoTs! 1 3ykapHoThl. [Iponcxoxk/1eHre MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHNE OCHOBHBIX

L[APCTB 3yKapuoT
Tema 3.3. OcHoBHOe coaep:xkaHue 2 OK-2
IIponcxoxnenune | Teopernueckoe od0ydyeHue: 2 OK-4
YyeJIoBeKa — AHTponosiorust — Hayka o 4yenoBeke. CucremaTiueckoe nojoxeHue yenoBeka. CXo/ICcTBO U OTIINYHS
aHTpPONOreHe3 YesioBeKa C >KUBOTHBIMU. OCHOBHBIE CTA/IMU aHTPOIIOTeHEe3a. DBOJIIOLNS COBPEMEHHOTO YeI0BeKa.

YenoBedeckue packl U UX €IMHCTBO. Bpems u IyTu pacceneHus 4eaoBeKa Io IUIaHeTe.

[TprucnocoOaeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHSIM CPE/bl

CamocrosiTeibHas padoTa 00y4aromuxcs. 2

1. Hcropus pa3BUTHS YBOIOIMOHHBIX ueH 10 Y. JlapBuHa - MOAroTOBKA COOOIIEHUS

2. Penkue u ucuesarolye BUbl )KUBOTHBIX M pacTeHUI - MOATOTOBKA pedepara
Pa3nen 4. dxonorus 6
Tema 4.1. OcHoOBHOe coiep:KaHue 2 OK-1
Ikogornvyeckue | Teoperumyeckoe odyuenme: 2 OK-2
(akTopbI H Cpenpl 0OuTaHUsI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/YIIIHAs, [IOYBEHHAs, BHyTpHOpTraHu3MeHHas1. Ousuko- OK -7
cpeabl JKH3HH XMUMHYECKHE 0COOEHHOCTH cpell OOMTaHus OpraHu3MoB. [Ipucnoco6eHust OpraHu3MoB K )KH3HH B Pa3HBIX
Ionyasuus, cpenax. [lonsrue sxonornyeckoro pakxropa. Knaccugpukarus skonorndeckux Gpaxtopos. [Ipasuio
cooduiecTBa, munumyMma 1O. JInbuxa. 3akon Tonepantnoctu B. Illendopaa. Dxomornueckas XxapakTeprucTUKa BUIa U
IKOCHCTEMBI MOITYJISAIUH. DKOJIOTHYecKast HUIIA BUIa. DKOJIOTHIECKUE XapaKTepuCTUKU nonyssiun. CoobiecTBa u

sKocUcTeMbI. brolieHo3 u ero cTpykrypa. CBsi3u MeXly opraHu3MaMu B 6uoreHose. CTpyKTypHBbIE
KOMITOHEHTBI 3KOCUCTEMBI: IPOYLIEHThI, KOHCYMEHTBI, pe1yLIeHTbl. KpyroBopoT BEIIEeCTB U NOTOK YHEPTHU
B skocucteMme. Tpodpuueckue ypoBHU. Tpopuueckue nenu u cetd. OCHOBHBIE MOKA3aTENN YKOCUCTEMBI.
buomacca u npoaykius. DKolornyeckue NupaMubl Yuces, OnomMacchl v dSHepruu. [IpaBusio nupaMusl
SHEPIHUu.
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Pemenne MMPAKTUKO-OPHUCHTUPOBAHHLIX PACUCTHBIX 3aHaHHﬁ I10 IIEPCHOCY BCIICCTBA U OHCPI'U B
9KOCHCTEMAaxX C COCTAaBJICHUC TpO(i)I/I‘ICCKI/IX ueneﬁ " MApaMua OHoMacchl 1 OHCPIUH

Tema 4.2. OcHoBHOe coep:kaHue OK-1
buocdepa - TeopeTnueckoe odyueHue: OK-2
ria00anbHast buocdepa — xxuBas obonouka 3emun. Passutue npeacrapnenuii o 6uocdepe B Tpynax B.U. BepHanackoro. OK-7
skoJiornvyeckasi | O6mactu Ouochepsl 1 ee KOMIIOHEHTHI. JKrBOE BeIiecTBO Onochepsl U ero PyHKIUH.
cucrema. 3aKOHOMEPHOCTH CyliecTBoBaHUs Onocdeppl. OcodbeHHOCTH OMocdephl Kak TII00aTbHON AIKOCUCTEMBI.
Biusinue Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOTeOXUMUYECKUE ITUKITBI.
AHTPONOreHHbIX | [J100aNbHBIC YKOJIOTHYECKUE MPOOIIEMbI COBPEMEHHOCTH. AHTPOIIOTCHHBIC BO3ACUCTBUS Ha Ouochepy.
(¢akTOpOB Ha 3arpsi3HeHus Kak BU]I aHTPOTIOTEHHOT'O BO3ICHCTBHS. AHTPOIIOT€HHBIE BO3/IEHCTBUS Ha aTMOChEpY.
ounochepy BosneiictBus Ha ruapocdepy. BosaelicTBust Ha tutochepy. AHTPONOreHHbIE BO3/AEHCTBHSI HA ONOTHYECKHE
cooOmiecTBa. YriryOJIeHHO N3y4alOTCsl OTXO/Ibl, CBA3aHHbIE C aBUanpeAnpusaTuaMu. [Ipaktuueckoe 3aganue
«OTXx0BI MPON3BOCTBAY». Ha OCHOBE (enepaabHOro KIacCU(PUKAIIMOHHOTO KaTajaora OTX00B ONPEACISITh
KJIACC OMAaCHOCTH OTXOJIOB; arperaTHoOe COCTOSIHUE U PU3NYECKYI0 POpPMY OTXO0/I0B, 00pa3yIOIIUXCs Ha
paboyem MecTe / Ha ATanax MPOU3BOJICTBA, CBSI3aHHBIX C aBUAIIPEANIPUATHIMUI
Tema 4.3. OcHoOBHOe co/iep:KaHue OK -2
Baunsinue Teopernueckoe odyueHue: OK-4
COLMAJIbHO- 310poBbe U €ro cocTabisitomue. OakTopspl, HOJOKUTENBHO U OTPULIATEIBHO BIMSIOIINE HA OPIaHU3M OK -7
KoJorHUecknx | denoseka. [Ipobiiema TeXHOTeHHBIX BO3/IEHCTBUI Ha 3/J0POBbE UeIOBEKa (3JEKTPOMAarHUTHBIE OIS, 1K 4.3.
dakTopoB Ha OBITOBast XUMUSI, N30BITOYHBIE IITYMBI, paIHaIHs U T.I1.). AlanTalnus OpraHu3Ma JesioBeKa K pakTopam K 5.2.
310poBbe okpy>katomiet cpeabl. [IpuHImnBl opMHUpoBaHus 370poBbecOeperatolero nopeaeHus. duzndeckas K 5.3.
aKTHUBHOCTb U 37I0pOBbE. BroXxnMuveckne acteKkThl panroHaabHoro nutanus. [paktnueckas pabora Ha
YyeJI0BeKa BHI6Op: IIK 5.5.
I1IK 6.3.

1. ITpakTuyeckas pabota «YMCTBEHHas: paboToCcocoOHOCTRY. OBIaZieHHe METOIaMU ONPEIeICHHS
nokasaresieil yMCTBEHHOH paboTOCIOCOOHOCTH, 0OBCHEHHE TIOTYYESHHBIX PE3yJIbTaTOB B (POpMyITMpOBaHHE
BBIBOJIOB (IIMCBMEHHO) € UCIIOJIb30BAaHUEM HayUYHbBIX MOHATHUH, TEOPHIA U 3aKOHOB

2. [Tpaktrudeckas padora « BnusHre abnoTnyecknx GakTOpoB Ha YelloBeKa (HU3KHE U BEICOKHE
Temmepatypbl)». M3yueHne MexaHu3MOB alalTalliy OpraHu3Ma YelloBeka K HU3KHM U BBICOKHM
TeMIepaTypaM U 0ObsSICHEHHE TIOTYYECHHBIX PE3yJIbTaTOB B (POPMYTUPOBaHHE BHIBOAOB (IIMCEMEHHO) C
UCMOJIb30BAHUEM HAayUYHBIX MOHATUH, TEOPHI U 3aKOHOB

CamocTosiTe/ibHAsi padoTa 00yYaAIOUIUXCS.
1. I'moGanbHbIC KOJOTHYECKHE MPOOJIEMbI M TYTH UX PEIICHUS - TOATOTOBKA MPE3CHTAIINH
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2. [TpuMeHeHue SKOJOTMYECKUX 3HAHUM B TPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA - MOArOTOBKA
MpEe3EHTalNI

IpodeccuoHaNTLHO-OPHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue PHKIATHOTO MOTYJIs)

Paznen S. buosiorusi B aKuM3HH 4 OK-1

Tema 5.1. OcHoBHOE conepxaHue 2 OK-2

buorexnosiorun | Teopernueckoe cogepxkaHue: 2 OK-4

B AKU3HA BHOTEXHOJIOI s KaK HayKa U Ppor3BoACTBO. OCHOBHBIE HAIIPABJIEHUS COBPEMEHHON OMOTEXHOIOTHH. TIK 4.3.

KaiKaoro Mertomabl GrotexHomorui. O6bEeKTH GHOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHIECKUX U TEHETHIECKUX TK'5.2.
JKcrepruMeHTOoB. [IpaBuia novcka u aHann3a GMOIKOJIOTrHUYEeCKON HHPOPMAIIUHU U3 Pa3TINYHBIX HCTOUHHUKOB TK'5.3.
(HayuHast 1 yueOHO-HAy4YHAas JIUTEPATypa, CPEICTBA MACCOBOM HH(pOpMaIH, ceTh IHTepHeT u apyrue). TIK'S.5.

1 I1IK 6.3.

CamocrosiTesibHast paboTa 00y4aromuxcs.
1. CoBpeMeHHOE U3y4YeHHE OMOHUKH, - TIOJTOTOBKA COOOIICHUS

Tema 5.2. OcHoOBHOe coep:kaHue 2 OK-1

buorexnoorun | [Ipakruueckue 3aHATHS: 2 OK -2

H TEXHHYECKHE Pa3Butne OMOTEXHOJIOTHH ¢ MPUMEHEHHEM TEXHHUUYECKUX cHcTeM (OMOoMHXeHepus, OnonHpopmaTuka, 2 OK-4

CHCTEMEL OMOHMKA) ¥ X IPUMEHEHHUE B KHU3HH YeJIOBEeKa, MOUCK U aHaIM3 UH(OPMAIMK U3 PA3TUYHBIX HCTOUHUKOB I1IK 4.3.
(Hay4Hasi 1 yaeOHO-HAYUYHAs JINTEPATypa, CPEICTBA MAacCOBOI nHOpMaIwu, ceTh IHTepHET U ApyTue) IIK 5.2.
CamocTosTenbHast paboTa 00yyaronuxcs. 3 IIK 5.3.
1.locTrkeHus B 00J1aCTH TEHETUIECKUX TEXHOJIOTHA, - ITOATOTOBKA COOOIICHHS 1K 5.5.
2. JlocTxeHus: B 00J1aCTH KJIIETOYHOU WH)KEHEPHUH, - TOATOTOBKA COOOIIEHNUS K 6.3.
3. JloctrxeHus B 00JIACTH MUIIEBBIX OMOTEXHOJIOTHM, - MOATOTOBKA COOOIICHHSI

IIpomeskyTouHas 2

arrecrauus mno HuddepennmpoBaHHbIii 3a4eT

AUCHUILINHE

Bcero: 52
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3. YcaoBusa peasuzanuu padoyeil mporpaMmbl 001Ie00pa3oBaTebLHOMN
AUCUMIIHHBI

3.1. Tpebosanus K MUHUMATTEHOMY MAMEPUATLHO-MEXHUUECKOMY
obecneuenuro

Peanuzammsi mporpamMmbl JUCHMIUIMHBL TpeOyeT Hamudus y4eOHOro kaOWHETa
«buosorum»

Oob6opynoBanune y4eOHOTro KaOMHeTa:

1. KiaccHas mocka.
2. Y4eOHbIE MOCOOUS U METOIMYECKas TUTEpaTypa.

TexHuveckue cpeacTBa 00y4eHUs :

1. APM npenonasarens

3.2. Hnghopmayuonnoe ovecneuenue odyuenus
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HWHTepHeT-pecypcoB,
JAOIOJTHUTEJIbHOM JIUTEPATYPHI

OcHogHble UCMOUHUKU:

1. buonorust : y4eOHUK W TPAKTHUKyM Il CpeAHEro npodecCuOHAIbHOTO
obOpazoBanus / B. H. Speirun [u ap.] ; mox penakuueit B. H. Apsiruna. — 2-

e m3a. — MockBa : WzparensctBo [Opaiit, 2023. — 378 c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09603-3. — Tekcr
: anexTpoHHbli // OOpazoBarenpsHas miuatdopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/511618 (nata o6pamenus: 13.09.2023).

2. buonorus. ba3oBeiii 1 yrinyOneHHblid ypoBHU: 10—11 kiaccbl : yuyeOHHK
JU1sl cpenHero oomiero oopaszoBanus / B. H. Speirun [u ap.] ; mox oOmeit
penaknuedt B. H. SApeiruna. — 2-e¢ usn., nepepad. m jmon. — Mocksa :
NznarensctBo FOpaiit, 2023. — 380 c. — (O61eo06pa3oBaTeNbHBINA TUKII).
— ISBN 978-5-534-16228-8. — Tekcr : anexktponHsiii // OOpa3oBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530646 (mara
obpamenus: 13.09.2023).
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3. Epemuenxko, O. 3. buonorus: yuenue o 6uocdepe : yuebOHOE mocodbue s

cpenHero npogeccuoHanbHoro oodpasoanus / O. 3. Epemuenko. — 3-e
u3., nepepad. u gon. — Mocksa : M3gatensctBo FOpaiit, 2023. — 236 c.
— (IIpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-10183-6. —
Tekcr : snexktponnbiii // OOpaszoBatenbHas miargopma KOpait [caliT]. —
URL: https://urait.ru/bcode/516507 (nara oopamenus: 13.09.2023).

bnunos, JI. H. DOxonorus: 10—11 knaccel : y4eOHUK 1J1 CPEIHETO OOIIETO
obOpazoBanus / JI. H. baunos, B. B. IlonsikoBa, A. B. Cemenua ; moa o6mieit
penakuueit JI. H. bimnoBa. — Mocksa : U3narensctBo FOpaiit, 2023, —
189 c. — (OO6meobpazoBarenbubiil 1uKI). — ISBN 978-5-534-16248-6. —
Tekcr : snexktponnbii // OOpaszoBatenbHas miargopma IOpait [caliT]. —
URL: https://urait.ru/bcode/530669 (nara obpamenus: 13.09.2023).

. Ky3snenos, JI. M. DOxkonorusi : y4eOHMK W MNPAKTUKYM J/JII CPEIHETO

npodeccuonansHoro odpazosanus / JI. M. Kysunenos, A. C. HukonaeB. —
3-e uzn., nepepabd. u pon. — Mocksa : U3parensctBo Opaiit, 2023. — 330
c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-15544-0. —
Texcr : anexkrponusiit / OOpa3zoBarenbHas wiargopma HOpait [cailT]. —
URL: https://urait.ru/bcode/512200 (nata obpamenus: 13.09.2023).

ﬂOI’lOJlHumeJleble UCMOYHUKU.

6. buonorusa. OOmas Ouonorus: yued. [ns 10-11 kin. ob6mieoOpasonar.

Yupexnenuit: 6a3oBbiii ypoenb / ([.K. bemses, I1.M. boponun, H.H.
Bopontos u ap.) nox pea. . K. bensera, I'. M. deimmuna; Poc. akan.
Hayk, Poc. akajg. oOpaszoBanus, uza-so «lIpocsemenuey. — 7-e. uzg. — M. :
[Ipoceemenne, 2008. — 304 c. : c. : uin. — (AKaIeMHYECKUN IIKOIbHBIN
yueoHuk). - ISBN 978-5-09-019091-6

Humepnem-pecypcul.

l.

W

http://www.sbio.info/ Bcs Ouonorust — CoBpemeHHasi OMOJIOTHS, Hay4YHbIE
0030pbI, HOBOCTH HAYKH

http://college.ru/biologiya/

http://www.ecocommunity.ru

http://school-collection.edu.ru/collection
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4. KoHTpoIb M OLEHKA pe3yJbTATOB OCBOCHUS 0011e00pa30BaTeIbLHOM
TUCHMILTHHBI

KoHnTpoms ¥ omeHka pe3yibTaToB OCBOCHHS  00IIE00pa3oBaTEIHHOU
JUCLUMIUIMHBL  PACKPBIBAIOTCS  4Yepe3  JUCHMUILUIMHAPHBIE  PE3yJbTaThl,
HarpaBJICHHbIE Ha (POpMUPOBAHUE OOUIUX U MPO(PECCUOHANILHBIX KOMIIETEHIMI 1O
paszenam U TeMaM COJEpKaHUs y4eOHOro MaTepuaia.

Oo0mas Paznea/Tema THun oeHOYHBIX MePONIPUATHH
KOMIIETeHIUSI

Paspnen 1. Knerka — KonTponbhas padota « MoneKyIsipHbIi
CTPYKTYPHO- YPOBEHBb OPTaHU3AINH KUBOTOY
(pyHk1HOHAIbHAS eIMHUIA
sKHBOI'0

OK 02 buonorus xak Hayka. O0miast | 3anofiHeHHE TaOIUIIBI C OMUCAHUEM METOJI0B
XapaKTEePUCTHKA YKU3HU MUKPOCKOITUPOBAHUSA C UX JTOCTOMHCTBAMU U

HEJOCTaTKaAMHU.

3anonHeHue Tabauipl «Bkiaa yueHbIX B
pa3BUTHE OHOJIOTUNY

3anojHeHue CPaBHUTEIBLHOM TaOIUIIbI
CXOJICTBA U PA3JINYUHN )KUBOTO U HE KUBOTO

OK 01 CtpyKTypHO- OueHuBaemasi AUCKYCCHS IO BOMPOCAM JICKIUU
OK 02 (GyHKIHOHATBHAS Pa3paboTka MEHTaIbHON KapThI 1O
OK 04 OpraHM3alHs KIETOK KJIacCU(UKAIIUU KIETOK U UX CTPOSHUIO Ha

IPO- ¥ SYKapUOTUYECKHX U 10 L[apCTBaM B
MUHU TPYIIIax

Boinonnenue u 3amura NpakTUYECKUX padoT:
«CTpoeHue KIeTKH (pacTeHus, 5)KUBOTHBIE,
rpuOBbl) M KJIETOYHBIC BKIIOUEHUS (Kpaxmall,
KapOTUHOM/IbI, XJIOPOILIACTHI, XPOMOILIACTBI)»
[IpakTrueckoe 3austue. [Ipeacrapienue
YCTHBIX COOOIIEHUH ¢ pe3eHTaleH,
MOJIFOTOBJICHHBIX IO NMEPEYHI0 HCTOUYHUKOB,
PEKOMEHI0BAaHHBIX IPEIN0IaBaTENEM

OK 01 CrpyKTypHO- @pPOHTAIBHBIN OIIPOC
OK 02 ¢dynkmonansHble Gpakropel  |Paspaborka rimoccapus
HACJIeICTBEHHOCTH Pemenue 3amayd Ha onpeneneHue

MOCJIEI0BATETLHOCTH HYKJICOTHIOB,
AMHWHOKHUCIIOT B HOpMe B cnyqae N3MCHCHUSI
nocieaoBarenbHoCTH HykieoTuaoB JJHK

OK 02 OOmMmeH BelecTB U @poHTANIBHBIN 0IIpOC
npeBpalleHre SHEPTUH B 3anonHeHne CPaBHUTEIbHONU TaOIUIIBI
KJIETKE XapaKTepUCTUK TUIIOB OOMEHa BEIIECTB
OK 02 JKU3HEHHBIN [IUKIT KJIETKH. OO0cyxIeHne 1Mo BOIpocaM JIEKIIUH
OK 04 Muto3. Meiios Pa3paboTKa JIEHTbI BpEMEHH YKU3HEHHOTO
IUKJTa
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Pasnea 2. Ctpoenue u
¢yHKIUM opranusma

[IpakTuueckas padora “CtpoeHue u
byHKIIUM opranuzma’

OK 02
OK 04

CrpoeHnue opranusma

OuenuBaemas IUCKyccust

Pa3paboTka MEHTaJIbHOW KapThl TKAHEH,
OpPraHOB U CHCTEM OPraHOB OPTaHU3MOB
(pacTeHust, )KUBOTHBIE, YEJIOBEK) C KPaTKOH
XapaKTePUCTUKON UX (PYHKLIUI

OK 02

DopMbl pa3MHOKEHHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHrne TaOJIHIIBI ¢ KPAaTKOH
XapaKTePUCTHKOW U TipuMepamMu popm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OmnTorenes pacreHuil,
KMBOTHBIX U YEJIOBEKa

PazpaboTka JeHThI BpEMEHH C
XapaKTEePUCTHKOM ITAIIOB OHTOTCHE3a

OTZEJILHOM I'PYIIION JKUBOTHBIX U YEJIOBEKA 10

MHUKPOTPYTIIaM

Tect/onpoc

CocraBieHue )KU3HEHHBIX [IUKJIOB PACTEHUIA
10 OT/JeIaM (MOXOBHUIHBIC, XBOIICBUIHBIC,
MaroOpPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
HacnenoBanus CrernieHHoe
HaclleZIOBaHHUE MTPU3HAKOB

PazpaboTtka rioccapus
OpoHTANIBHBII 0IpOC

Tect no Bompocam JIEKIUH
Pemenue 3anay Ha onpesenenue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB IIPH MOHO-, JIU-,
MOJIMTMOPUIHOM M aHATU3UPYIOLIEM
CKPEIMBAHUU, TIPU CHETUICHHOM
HACJIEJOBaHUH, COCTABIICHUE
TEeHOTUITMYECKUX CXEM CKPEIIUBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
U3MEHYMBOCTH

Tecr.

Pemenue 3amayd Ha onpeneneHue Tuna
MyTalll¥ P Tiepegadye HacaeACTBEHHBIX
MPU3HAKOB, COCTaBJIECHUE T€HOTUITMYECKHUX
CXEM CKpEIIMBaHUS

Paspnen 3. Teopus
IBOJIIOIUHA

[TpakTuyeckas pabota “TeopeTnueckue
aCIEKThI HBOJIIOLIMHY KHU3HU Ha 3emie”

OK 02
OK 04

Hcropus 3BOIIOIIMOHHOTO
y4eHus. MUKpO3BOIIOLMS

@pPOHTAIBHBIN OIIPOC

Pazpabotka riioccapust TEpMUHOB
PazpaboTka JeHThI BpeMEHU pa3BUTHUS
HBOJIFOLIMOHHOTO YYEHHUS

OK 02
OK 04

MakposBonronus.
Bo3HUKHOBEHME U pa3BUTHE
’KM3HH Ha 3emiie

OI_leHI/IBaeMaSI JAUCKYCCHA: UCIIOJIb30BAHUC

apryMeHTOB, OMOJIOrMYECKON TEPMUHOJIOTUU U

CUMBOJIMKHU UIA JOKA3aTCIIbLCTBA POACTBA
OpPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII

Pa3pa60TKa JICHTBI BPpCMCHU BO3HUKHOBCHUS U
pa3BUTHS )KU3HU Ha 3emile

OK 02

HpOI/ICXO)K,I[eHI/IC YCJIOBCKA —

@pOoHTANIBHBIN 0IPOC
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OK 04 AHTPOIIOreHE3 PazpaboTtka JeHThI BpeMEHU TPOUCXOKICHUS

YeloBeKa
Pazgea 4. Ixosorus

OK 01 Dxosornueckue GakTopsl U TecT mo skoorHUECKUM (paKTOpam U cpeam

OK 02 cpenpt xku3Hu. Homysiius, KU3HU oprann3moB. CocTaBJeHHe CXeM

OK 07 COO0IIECTBA, IKOCHCTEMBI KPYTOBOPOTA BEMIECTB, UCHOJIb3YS MATEPHAIIBI
JEKIIUU
Pemennie npakTUKO-OPHEHTUPOBAHHBIX
paCUYeTHBIX 33IaHUH 110 TIEPEHOCY BEIIECTBA U
HHEPIUU B IKOCHCTEMaX C COCTAaBIICHHE
TPOPUYECKUX IeTeH U MTHUpaMu OMOMACCHI U
SHEepPIrun

OK 01 buocdepa - rmobanpHas OnenuBaemasi TUCKyCCHUS

OK 02 AKOJIOTMYECKAs CUCTEMA. Tect. IlpakTudeckas padota “OTX0bI

OK 04 BnusiHue aHTpONOreHHbIX IIPOU3BOJCTBA”

OK 07 (dhakTopoB Ha 6rochepy

OK 02 Bnusiaue conuaibHO- OueHuBaemasi JUCKYCCUs

OK 04 SKOJIOrHuecKuX (paxTopoB Ha |BEINONIHEHHE TPAKTHYECKOK pabOTEI HA

OK 07 3710pOBbE YeNOBEKa BBIOOD:

IIK 4.3. "VMcTBeHHas1 paboTOCTIOCOOHOCTH",

IIK 5.2. "Bnusinue abnotuyeckux GakTopoB Ha

IIK 5.3. YyesoBeKa (HU3KUE M BRICOKHE TeMIepaTyphl)"

IIK 5.5.

[IK 6.3.

Paznen 5. buosiorus B :ku3HHU [3amura Keiica: mpeicTaBiIeHUe Pe3yIbTaTOB

peleHHs KeWCOB (BBICTYIIIICHHE C
MIPE3CHTAIINECH )

OK 01 buorexHosoruu B ;KU3HU Brimonnenue keiica Ha aHaM3 UHPOPMALIUU O

OK 02 KaXJ0r0 HAyYHBIX JIOCTHKEHUSAX B 00JaCTH

OK 04 T€HETUYECKUX TEXHOJIOT UM, KIIETOYHOM

IIK 4.3. WH)XEHEPHH, MHUIIEBBIX OMOTEXHOJIOTH (10

IIK 5.2. rpynmnam), IpeJicTaBlIeHUE PE3yJIbTaTOB

IIK 5.3. pelIeHUs KeCoB

IIK 5.5.

[IK 6.3.

OK 01 buorexnonoruu u BrimonnHeHue kelica Ha aHaIM3 HHOpMAIUU O

OK 02 TEXHUYCCKUE CUCTEMBI pa3BUTHsI OUOTEXHOJIOTHIT C IPHMEHEHHEM

OK 04 TEXHUUYECKUX CHCTeM (TI0 TpymImam),

TIK 4.3. IpEeJCTaBICHUE PE3yJIbTATOB PELICHUs KEHCOB

IIK 5.2.

IIK 5.3.

[IK 5.5.

IIK 6.3.
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