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Pabouas mporpamma ydeOHON JIUCHMIUIMHBI pa3paboTaHa Ha ocHoOBe DenepanbHOTO
rocyIapcTBEHHOro oOpaszoBatenbpHoro cragaapta (nanee ®I'OC) cpennero mpodeccnoHamTbsHOTO
obpazoBanmus (manee CIIO) mo cmemmanmpHOcTH: 13.02.11 TexHuyeckass JKCIUTyaTalusl |
00CITy’)KUBaHUE JJIEKTPHUUECKOTO U 3JIEKTPOMEXaHWYECKOTO 000pyaoBaHHs (IO OTpPacisiM),
yrBepkaeHHoro IIpukasom MunncrepctBa obpa3oBanusi u Hayku Poccuiickoit denepanuu ot
07.12.2017 N 1196; pexkomeHmanmuii MO  OpPraHM3alMM TIOJXYYEHUS CPEJHEro OOILIero
00pa3oBaHUs B MpeJiesiax OCBOSHUS 00pa30BaTeIbHBIX IPOTPAMM CPEIHET0 MPOPeCcCHOHATHLHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUs, C y4ETOM NPUMEPHONW OCHOBHOM
00pa30BaTeIbHON TPOTpaMMBI CpPEIHETO0  OOIIero O0pa3oBaHWs, OJOOPEHHOU pelIcHHEM
¢benepanbHOro y4eOHO-METOANYECKOTO 00BEANMHEHUS MO 001eMy oOpa3oBaHHIO (IPOTOKOT Ne
14 ot «30» Hos10pst 2022 1.) 17151 CTIEUUAIBHOCTH:

13.02.11 Texuuueckas AKCIUTyaTanus u o0cy)KHBaHUE AJIEKTPUYECKOTO u
AIEKTPOMEXaHUUYECKOT0 000PYyA0BaHHUS (TI0 OTPACTISM)

Opranuzanusi-pa3paboTyuk: PbUIbCKUM aBUAIIMOHHBIA TEXHUYECKUH KOIEMK - (unman
(benepasbHOrO roCyIapCTBEHHOTO OIOKETHOTO 00pa30BaTENIbHOTO YUPEXKJIEHHUS! BBICIIETO
oOpa3oBanusi «MOCKOBCKHI TOCYAapCTBEHHBIH TEXHMYECKHH YHUBEPCUTET TPakIaHCKOH
apuauum» (MI'TY T'A).

[Iporpammy cocraBui:
becconosa H.E., npenogaBarens Peutbckoro ATK - dunuana MI'TY T'A
Penensenr:

Pycosa XK.A., npenonaBatens Pruibckoro ATK - punuana MI'TY TA

Pabouas nporpamma o6cyxkaeHa u ofo0peHa Ha 3aceqaHuu nukiIoBoit komuccun OT/I.

ITpotokom Ne OT « » 2023 1.

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

Pabouas nporpamma pacCMOTp€Ha U pCKOMCH/I0OBAHA MECTOAUYCCKHUM COBCTOM KOJUJICI KA.

[Ipotokomn Ne OT « » 2023 r.

Metoauct CenesueBa A.E.




COJIEPKAHME

1. O0mas xapakTepucTHKa padoydeii mporpaMmbl 001e00pa3oBaTeJbLHON AUCHHIIUHBI

CBHOUIOTHISIM . c...oveeiieeieiiiieeiiteesitee et e st e e st e s s et e s sabt e e ssbaeesamaaessabatesessaeessbaesessatessssaeesnsaaaaaeeeesssssnnnnsns 4
2. CTpyKTypa u coiep:KaHHe 0011e00Pa30BATETbHON JTHCIUTIIIHHDBL. .......coovtiiuieniieriiennienreenneenaneens 10
3. YcaoBus peanuzanuu padoueil nporpaMmMbl 001e00pa30BaATeNbHON JUCHUIITIHHDL. ........ccccunnn.... 16
4. KoHTpOJIb M OLleHKa pe3yJIbTATOB 0CBOEHUS 00111e00pa30BATEJIbHON JUCHMIITIHHBL. .........cc......... 18



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 cootBeTcTBUU ¢ PI'OC no cnemumansHocty 13.02.11 Texnuueckas
DKCIUTyaTalMsi W OOCIY>KMBAaHUE OJJICKTPUYECKOTO M IJIECKTPOMEXaHUUYECKOTO
o0opyoBaHus (IO OTPACIISIM)

1.2. Ilestu ¥ MUIAHMPYeMble Pe3yJabTaThl 0CBOEHUS AUCIUIIIMHBI:

1.2.1. lleau u 3aa0a494 TUCHUILIMHBI

Copeprkanue mporpamMmbl 001Ie00pa30BaTEIHLHON TUCIUTITUHEI « bromorusy
HaIMpaBJICHO Ha JOCTIKEHHUE CIEAYIONMX Iieneil: (popMupoBaHHE y CTYJIEHTOB
MPEJACTABICHUSI O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHU3allid >KUBBIX CHCTEM
Pa3HOr0 paHra Kak OCHOBBI MPUHATHS PEIICHUN B OTHONIEHUU OOBEKTOB KUBOMU
MIPUPOJIBI U B MPOU3BOJICTBEHHBIX CUTYyAITUSIX.

3agaum TUCUMIJIMHBI:

1) chopmupoBaTh MOHUMAHHE CTPOEHHUS, MHOT0O0Opa3usi U OCOOCHHOCTEH
KUBBIX CHUCTEM pa3HOTO YPOBHS OpraHu3alid, 3aKOHOMEPHOCTEH MpPOTEKAHUS
OMOJIOTUYECKUX TIPOLIECCOB W SIBIIGHUW B OKPYXKAIOIIEH cpesne, IeIOCTHOM
HAay4YHOW KapTHUHBI MHpA, B3aUMOCBA3M M B3aHUMO3aBHCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS OMPEICIATh KUBBIE OOBEKTHI B MPUPOJEC; TMPOBOIUTH
HaOJIIOJICHHS 32 YKOCUCTEMAaMU JUIsl BBISIBIICHUSI €CTECTBEHHBIX M aHTPOIOTCHHBIX
M3MEHEHUM, UHTEPNPETUPOBATH PE3yJIbTaThl HAOIIOACHUH,

3) chopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHUIINX OUOIOTUUECKUX
AKCIEPUMEHTAIBLHBIX HCCIEIOBAaHUN ¢ COOJIOJCHUEM MpaBuil 0Oe30MacHOro
oOpalieHus ¢ 00beKTaMu U 000PyIOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HHQPOPMAIUIO OUOJOTHUUYECKOTO
XapakTepa U3 pa3InyHbIX HCTOYHUKOB;

5) cdopMmupoBaTh yYMEHHS TNPOTHO3UPOBATH  TOCIEIACTBUS  CBOEH
JESATEIHLHOCTH TI0 OTHOIICHHUIO K OKPY’KaIoIIel cpeie, COOCTBEHHOMY 370pPOBBIO;
00OCHOBBIBATh M COOTIOAATH MEPHI MPOMUIAKTUKHU 3a00JICBaHHIA.

6) copmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTIDKCHHH OHOJIOTHYECKOMN
HAyKM M TEXHOJIOTUH B TMPAKTUYECKON JAESATEIbHOCTH 4YEJIOBEKa, PAa3BUTHHU
COBPEMEHHBIX MEJUIIUHCKUX TEXHOJIOTUN U arpOOUOTEXHOJIOTUH.

1.2.2. Ilimanupyemble pe3yJibTaTbl OCBOCHUS 0011e00pPa30BaTeIbHOM
aucuIJIuHbI B cooTBeTcTBUM ¢ 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




Koan

HAMMEHOBAHM

e Ilnanupyembie pe3yJibTATHI OCBOCHUSA IHCHUNINHBI

popmupyembix

KOMIIeTeH UMM

IIK 3.1. VYyacTBOBaTh B IJIAHUPOBAHUU PaOOTHI IEpCOHAIA
MIPOU3BOJICTBEHHOTO MOPa3/ICICHUS.

11K 3.2. OpraHn30BbIBaTh pabOTy KOJIJICKTHBA UCIIOJIHHUTEIICH.

I1K 3.3. AHaIM3UPOBATh PE3YIbTATHI JCITEILHOCTH KOJJIEKTUBA

UCTIOJTHUTEJIEH.




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 38
B T.Y.
OcHOBHOe co/iep:KaHue 38
BT. U..
TeopeTHyeckoe 00ydeHue 36
B T.4. IPO(ECCUOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKAHNE 6
MpomMexyTouHas atrectaums (ouddepeHuMpoBaHHbIN 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. O6mas CoBpeMeHHBIE OTpaciau OMOJOTHUYECKUX 3HaAHUH. CBS3b OMOJIOTUH C IPYTUMHU HAyKaMH: OMOXHMHUS,
XapakTepucTuKka (Ouodusuka, OMoHUKa, TeHoreorpadus u ap. Poias u Mecto Ouonoruu B GOpMUPOBAHUN COBPEMEHHOM
JKU3HH HAy4YHOU KapTUHBI MUpa. Y POBHU OpraHHU3aliy KuBoi Marepun. OO0I1ast XapaKTepUCTHKA KU3HH, CBOMCTBA

JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkmmonanbn | Kierounas teopus (T. llIBann, M. lneiinen, P. Bupxos). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOW KIICTOYHOM OK-4
asi opraHu3anms | Teopur. TUIBI KJIETOYHOW OpraHu3alyu: NPOKAPUOTUYECKUI U dyKapuOTHYECKUH. OTHOKIETOYHbIE U
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOCHHE TPOKAPUOTUYECKON KIETKH. CTPOEHUE 3YKaPUOTHYECKON KIIETKH.

Hexnerounsie popmel sxu3Hu (BUpYCHI, 6akTeprodarn). BupycHsie n 6akrepuanbHbie 3a001eBanus. O0mme

MIPUHIIMIIBI KCTIOIb30BAHMS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUSI aHTHOMOTHUKOB.

[IpencraBieHue yCTHBIX COOOIICHUH ¢ pe3eHTaluel, MOArOTOBIEHHBIX 10 MePEeYHI0 HICTOYHHUKOB,

PEKOMEHIOBaHHBIX MPENoAaBaTEIeM
Tema 1.3. OcHoOBHOe coep:kaHue 2 OK-1
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2 OK-2
¢pynxkunonaabH | Xpomocomuas teopust T. Moprana. CTpoeHre XpoMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTHYIHBIC 1
ble (hakTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONIHBIN U TUIUTOUAHBIN Ha0op. Hyknemnossie kucnoter: JIHK, PHK
HACJIEACTBEHHOC | HAXOXKJIEHUE B KJIETKE, UX CTPOCHUE U PYHKIMH. MaTpudyHbIe IPOIecChl B KJIETKE: peruInKaIus, OnOCHUHTE3
™ Oenka, pernapanus. ['eHeTHuecKkuit Ko U ero cBoiicTBa. Pernenue 3anau Ha onpeaeneHue

MOCIIEI0BATEILHOCTH HYKJIEOTHIOB, aMUHOKHCIIOT B HOPME U B CIIyyae U3MEHEHUS MOCIeI0BAaTEIbHOCTH
Hykneotuaos JJHK
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Tema 1.4. OcHoOBHOe coiep:KaHue 2 OK-2
Oo6men BemectTB | Teopernueckoe odyueHue: 2
u npespamenue | [TonsTre MeTaboaM3M. ACCUMHIISINS U JUCCUMIIISIIHS — JIBE CTOPOHBI MeTabonmm3ma. Turer oOMeHa
JHEePruM B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHEIH, ad3poOHBIN 1 aHa’poOHBIH. [InacTnuyeckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoOBHOe co/iep:KaHue 2 OK-2
KuzHeHHbIH Teopernueckoe odyueHue: 2 OK-4
IHKJ KJIeTKH. KneTounslii iukJ, ero nepuosl. MUTO3, €ro cTainu U NpoucxXoasiue npoueccol. buoigornueckoe
Murto3. Meiio3 3HaYeHrne MUTOo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. bruonornueckuii

CMBICII Mel03a MONeKyJISIpHBIA YPOBEHb OPraHU3aLUH )KUBOTO
Paznen 2. Crpoenue u GpyHKIIMU OPraHu3Ma 10
Tema 2.1. OcHoBHOe coaep:kaHue 2 OK-2
Crpoenne TeopeTnueckoe odyueHue: 2 OK-4
OpraHusma MHOroK1eToYHbIe OpraHu3Mbl. B3auMOoCBSI3b OpraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM OpPIaHU3ME.

I'omeocTa3 opranusma u ero noJJep KaHue B poLecce KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOe coaep:xkaHue 2 OK -2
Dopmbl Teopernueckoe odyueHue: 2
Pa3MHOKEHHS ®opmbl pa3MHOKEHUS! OpraHu3MoB. becronoe u nonoBoe pazMHokeHHEe. Bujbpl 6ecronoro pa3sMHOKEHUS.
OPraHu3MoB [TonoBoe pazMHokeHue. ['ameToreHes3 y uBoTHbIX. CriepmaTorenes u ooreHe3. CTpoeHue Moja0BbIX

KJIeTOK. OIII0T0TBOPEHUE
Tema 2.3. OcHoOBHOe co/iep:KaHue 2 OK -2
OnTorene3 Teopernueckoe odyueHue: 2 OK-4
pacTreHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOTeHes3 U ero ctajauu. [loctTamMOpuoHanbHbINA NEPUOA.
KMBOTHBIX H Craguu nocTaMOpHOHATBHOIO Pa3BUTHUS Y KUBOTHBIX U uesoBeka. [IpsiMoe u HenpsiMoe pa3BUTHE.
Je10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUi
Tema 2.4. OcHoBHOe coiep:KkaHue 2 OK-2
3akonomepHoct | Teopernyeckoe o0yueHmue: 2 OK-4
u HacjaeaoBaHust | OCHOBHBIE MOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens
Cuenuiennoe (MoHOTrHOpUIHOE 1 TOTUTHOPHIHOE cKpeluBanue). Baumoneiicteue renos. 3akons! T. Moprana.
HACJIe/IOBAHHE CueruieHHOE HaclieZJOBaHKE T€HOB, HapylieHue cuemienusi. HacinenoBanue npru3HaKkoB, CHEIJIEHHBIX C
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NMPU3HAKOB

I10JIOM

Tema 2.5. OcHoBHOe coaep:kaHue 2 OK-1
3akonomepHocT | Teopernyeckoe o0yueHnmue: 2 OK-2
H U3MEHYHBOCTH | V3MEHYMBOCTh MPU3HAKOB. BUIbI N3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTUYECKHX PSAAO0B B HaciencTBeHHon n3menunBocTy (H.M. BaBuio). MyranmonHas Teopus

M3MEHYUBOCTH. Buapl MyTanuii 1 npuyuHbl UX BO3HUKHOBeHU. Kapuotun yenoseka. HacneacTsennbie

3a0onieBaHus YeloBeKa. | eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesnoBeka. bone3Hu ¢ HacieICTBEHHOM

MPEIPacIoIOKEHHOCTHI0. 3HaUYCHNE METUIIUHCKOM TeHETUKHU B MPEJOTBPAIICHUN U JICYCHUH TeHETUYECKUX

3a00JIeBaHUI YETIOBEKA.
Pa3nea 3. Teopus 3BoI00MA 6
Tema 3.1. I/ICTopI/ISIl OcHoOBHOe coep:kaHue 2 OK-2
3BOIIONMOHHOr0 | Teopernyeckoe o0y4yeHnue: 2 OK-4
Y4eHus. [Tepssie sBomonnonHbie kKoHIenuu (K.b. Jlamapk, XK.JI. broddon). Osomtonmonnas teopus Y. JlapBuna.
MuxkposBosrounst | CHHTETHYECKAs TEOPUS SBOJIIOIUN M €€ OCHOBHBIC MOJIOKCHHUSI.

MukposBontonus. [lonynauus kak saeMeHTapHasi € AMHHUIA BOJIIOIUH. [ eHeTHYeCKre OCHOBBI 3BOJIOLINH.

DnemeHTapHbIe (haKTOPHI IBOIIONUHU. EcTecTBEHHBIN 0TOOp — HAMIPABIAIOMUN (HAKTOP IBOIOIIHH.

BunooOpa3oBanue Kak pe3ysbTaT MUKPOIBOJIOIUH.
Tema 3.2. OcHoBHOe coep:kaHue 2 OK-2
MakposBoaouus. Teoperuueckoe odyuyenne: 2 OK-4
Bosuuxknosenne u| Makpoaposorus. @opMbl 1 0cHOBHBIE HanpaBiieHus: MakposBosrormu (A.H. Ceseprio). [Tytu
pasBUTHE JKM3HHM | TOCTIKEHUs Ouosoruyeckoro nporpecca. CoxpaneHue 6uopazHoodpasusi Ha 3emie.
Ha 3emJie ['mnotessl U TeOpHKM BO3HUKHOBEHUS kM3HU Ha 3emuie. [1osiBieHre NepBhIX KIETOK U UX IBOJIFOLUSI.

[Ipoxapuotsl u 3ykapuoThl. [IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HUKHOBEHHNE OCHOBHBIX

LAPCTB DYKApPHOT
Tema 3.3. OcHoBHOe coep:kaHue 2 OK-2
IIpoucxoxnenue | Teoperuueckoe o0yueHue: 2 OK-4
yeJioBeKa — AHTpoOImoIorus — HayKa o yenoBeke. CucTeMaTH4ecKoe NoJI0KeHne yenoBeka. CXOACTBO U OTIIMYUS
aHTpOIOreHe3 4eJI0BEKA C )KUBOTHBIMU. OCHOBHBIE CTAaIMU aHTPOIIOI€HE3a. DBOJIIOLUS COBPEMEHHOI'O UEI0BEKa.

YenoBeueckue Pachbl U UX CAUHCTBO. BpeMﬂ " IIyTHU PACCCIICHUA YCIIOBCKA I10 IIJIAHCTC.
HpI/ICHOCO6HeHHOCTL YCJIOBCKA K PpA3HBIM YCJIIOBUAM CPCAbL
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Pa3gea 4. dxosorus

Tema 4.1. OcHoBHOe coaep:xaHue 2 OK -1
Ikojgornyeckue | Teoperuueckoe odyueHnmue: 2 OK-2
(axkTOpHI M Cpenslr 0OMTaHUsT OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YIIIHAS, TIOYBEHHAs, BHYyTpHOpPTaHU3MeHHas1. Du3nko- OK -7
cpeabl JKH3HH XHUMHAYECKHE 0COOEHHOCTH Ccpell OOMTaHus OpraHu3MOoB. [Ipucoco0ieHust OpraHu3MOB K )KH3HH B Pa3HBIX
Honyasuust, cpenax. [lorstue sxonorunyeckoro pakxropa. Kinaccnpukarus sxonorndeckux Gaxtopos. [Ipasuio
coo01ecTBa, muanmymMma 1O. JInbuxa. 3akon TosnepantHocTu B. lendopna. Dxomornueckas XxapakKTepucTUKa BUIa U
IKOCHCTEMBI MOITYJISIIUH. DKOJIOTHYecKasi HUIIA BUIa. DKOJIOTUYECKUE XapaKTepHCTUKHU monyJsiiun. CoolmiecTBa u

AKOCHUCTEMBI. BHOTICHO3 1 ero cTpykTypa. CBsA3M MEXIy OpraHu3Mamu B OrorieHose. CTpyKTypHBIC

KOMITOHEHTBI SKOCHCTEMBI: TIPOIYIICHThI, KOHCYMEHTBI, peAyIIeHThl. KpyroBopoT BEIeCTB U MOTOK SHEPTUU

B akocucteme. Tpodudeckue ypoBau. Tpoduueckue 1ienu u cetd. OCHOBHBIE TTOKA3aTEIH YKOCHCTEMBI.

bromacca u mpoaykiusi. DKOJOTHUECKUE TMPAMUIBI Yncell, OMOMacchl ¥ dHEpTrHH. [IpaBuito mupamuisi

SHEPIHUH.

Pernrenue npakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3a/IaHUH O MIEPEHOCY BEIECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeneil U mupamMul GMoMacchl U SHEPTUU
Tema 4.2. OcHoOBHOe coJep:kaHue 2 OK-1
Buocdepa - Teoperuyeckoe o0yueHue: 2 OK-2
ria00aabHast buocdepa — xxuBas obonouka 3emnn. PasButne npeacrapnenuii o 6uocdepe B Tpynax B.U. BepHaackoro. OK-7
akogornyeckasg | OGmactu 6uocdepsl U ee KOMIIOHEHTHI. JKuBoe BerecTBo 6uocdeps! U ero PyHKIUU.
cucrema. 3aKOHOMEPHOCTH CylecTBOBaHMs 6rocdepbl. OcobeHHOCTH Ouocheph! Kak Io0aIbHOM IKOCHCTEMBI.
Biaunsinue JluHamuueckoe paBHOBecHe B buocdepe. KpyroBopoTsl BelecTB 1 OMOr€OXUMHUYECKUE LIUKJIBI.
AHTPONMOreHHBIX | [J100anbHBIE HKOJOTHYECKUE MPOOIEMbl COBPEMEHHOCTU. AHTPOIIOI'€HHbIE BO3ACUCTBUS Ha buochepy.
(¢akTOpOB Ha 3arpsA3HeHus Kak BUJ aHTPOIIOT€HHOT'O BO3/IEHCTBHSI. AHTPOIIOT€HHbIE BO3/ICHCTBUS Ha aTMochepy.
ounochepy BosneiictBus Ha ruapocdepy. Bo3aelicTBust Ha tutochepy. AHTPONOreHHBIE BO3ACHCTBHSI HA ONOTHYECKHE

cooOmiecTBa. YriyOlIeHHO N3y4alOTCsl OTXO/IbI, CBA3aHHBIE C aBUANpeAnpusATHAMU. [IpakTHueckoe 3a1anne

«OTX0/BI MPON3BOCTBAY. Ha 0CHOBE (enepaabHOro KIacCU(PUKAIIMOHHOTO KaTajaora OTX0J0B ONPEICsTh

KJIacC OTAaCHOCTH OTXOJIOB; arperaTHOe COCTOSIHUE U (pru3ndecKyto (hopMy OTXOJI0B, 00pa3yIOMIMXCs Ha

pabouem MecTe / Ha dTanax MPOU3BOJICTBA, CBI3aHHBIX C aBHAIIPEIIPUSTHIMH
Tema 4.3. OcHoBHOe coaep:kaHue 2 OK-2
Bausinue TeopeTnueckoe odyueHue: 2 OK-4

14




OK -7

COLMAJILHO- 3110poBbe U €ro cocTapisitomue. PakTopsl, MOJIOKUTENBHO U OTPULIATEIBHO BIHAIOLINE HA OPraHU3M
yKkoJornuecknx | dernoseka. [IpoGiieMa TEXHOTEHHBIX BO3JICHCTBHI HA 3I0POBLE YETIOBEKA (AJICKTPOMATHUTHBIC TTOJIA, K 3.1.
dhakTOpoB Ha ObITOBas XUMHS, M30BITOYHBIE IIYMBI, paguanys U T.11.). AanTanus opraHu3Ma yesioBeka K pakTopam MK 3.2.
310pOBbe okpy>katomiet cpeasl. [IpuHIMIBL hopMHEpOBaHUs 300pOBbecOeperaromiero noeaeHus. duzndeckas K 3.3,

aKTUBHOCTb U 3/I0pOBbe. broxuMuieckue acrekTsl palMoHaabHoro nuranus. [lpakrnyeckas pabora Ha
yeJ0BeKa BBIGOD:

1. [TpakTuyeckas pabora «YMCTBEHHas: paboTOoCcocoOHOCTRY. OBIaZIeHHE METOIaMU ONPEICTICHHS

IoKa3areseil yMCTBEHHON paboTOCIIOCOOHOCTH, 00BACHEHHE MOTYYEHHBIX PE3yJIbTaToOB U (hOpMyIUpOBaHHE

BBIBOJIOB (TIMCEMEHHO) C UCTIOJIb30BAaHUEM HAYUYHBIX MOHATHH, TEOPHIA U 3aKOHOB

2. ITpakTryeckas padora «BausHue abnoTnyeckux GakTopoB Ha YesloBeKa (HU3KUE U BHICOKHE

TemrepaTypsl)». M3yueHne MexaHnu3MOB alaTallii OpraHu3Ma 4elloBeKa K HU3KHM U BBICOKHM

TeMIepaTypaM U 00bsCHEHHE NOIYUYEHHBIX pe3yJbTaToB U (hOpMyIMpOBaHHE BBIBOJOB (IIMCbMEHHO) €

HCIIOJIb30BAHUEM HAYYHBIX IOHITUH, TEOPUI U 3aKOHOB
IIpodeccuoHaIbHO-OpPHEHTHPOBAHHOE CO/lep:KaHUe (Co/lep:KaHue PUKIATHOTO MOLYJIs)
Paznen 5. buosiorusi B JKu3Hu 4 OK-1,0K-2
Tema 5.1. OcHoBHOe conepxaHue 2 OK -4
buorexnosiorun | Teopernueckoe cogepkaHue: 2 IIK 3.1.
B JKH3HH PazButue OMOTEXHOJIOTHH ¢ IPUMEHEHUEM TEXHUUYECKUX cHcTeM (OMomHXeHepus, OnonHpopmaTuka, [K 3.2.
KaiK101o0 OMOHKKA) U UX IPUMEHEHHE B KM3HHU YEJIOBEKa, MOUCK U aHAIN3 HH()OPMAIMH U3 PA3TAYHBIX HCTOYHUKOB [K 3.3.

(HayuHas ¥ yueOHO-Hay4yHasl TUTEpaTypa, CpeiCTBA MaccoBOil nH(popMalyu, cetb IHTepHET U IpyTHe)
Tema 5.2. OcHoBHOe conep:kanue 2 OK-1,0K-2
buorexHnosioruu u | TeopeTnueckoe copepranme: 2 OK -4
TEXHHYECKHE Pa3BuTHe npoMbIIIeHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHUE B JKU3HM YeJIOBEKa, IOUCK U aHAJIN3 [K 3.1.
CHCTEMBI nH(pOpMalUY U3 Pa3IMYHBIX UICTOYHUKOB (HayuyHas U ydyeOHO-Hay4Has JUTepaTypa, CpeACcTBa MacCOBOM K 3.2.
nHpopmanuu, cetb UHTEpHET U 1pyTHe) 1K 3.3.

IIpome:xyTouHast 2
aTrrecranus mo JuddepennmrpoBaHHbIii 3a4eT
AUCHMILIHHE
Bcero: 38
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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
MyTallM¥ IPU NIepeaade HacaeACTBEHHBIX
MPU3HAKOB, COCTaBJICHUE T€HOTUITMYECKHUX
CXEM CKpeIMBaHUS

Pasnen 3. Teopus 3BoIOIINH

[TpakTuyeckas padora “TeopeTnueckue
ACIEKThI SBOJIIOIIMM KU3HU Ha 3emie”

OK 02
OK 04

Hcropust 3BOIIOLIMOHHOTO
y4eHus. MUKpOIBOIIOLMS

@pPOHTAIBHBIN ONPOC

PazpaboTka rioccapusi TEpMHUHOB
Pa3paboTka JeHTbl BpeMEHU pa3BUTHUS
9BOJIFOLIMOHHOIO YYEHUs

OK 02
OK 04

Maxkpo3BoIOIHS.
Bo3HukHOBEHME U pa3BUTHE
’KU3HU Ha 3eMiie

OneHnBaeMasi TUCKYCCHUS: UCIIOJIb30BaHHE
apryMeHTOB, OMOJIOTHYECKOM TEPMUHOIOTHU U
CHMBOJIUKHY JUIS IOKAa3aTeNbCTBA POICTBA
OpPTraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYTIIT

Pa3paboTka JeHTH BpeMEHU BO3ZHUKHOBEHHUS
pa3BUTHUSA XKU3HU HA 3emiie

OK 02

[IpoucxoxaeHue yenoBeka —

@poHTaIBHBIN OIIPOC
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OK 04 AHTPOIIOreHE3 PazpaboTtka JeHThI BpeMEHU TPOUCXOKICHUS
4eJIoBeKa
Pasnea 4. Dxosiorus
OK 01 Okonornyeckue pakTopsl U TecT 1o 3KOJIOTHUECKUM (PAKTOpaM U cpesiamMm
OK 02 cpensl xu3HU. [lomyanus, KU3HK opranu3mMoB. COCTaBJIEHHE CXEM
OK 07 coo011ecTBa, SKOCUCTEMbI KPYTrOBOPOTA BEIIECTB, HCMOIb3Ys
MaTepUabl JEKIUU
Pemenue npakTuKO-OpHEHTUPOBAHHBIX
pacueTHBIX 3aJjaHHi 10 MEPEeHOCY BEIIEeCTBa
Y DHEPIHH B SKOCUCTEMAX C COCTaBJICHUE
TPpOPUIECKUX IIETIEH ¥ TUPaMUT OMOMACCHI
Y SHEPTUH
OK 01 buocdepa - rmobanpHas OueHuBaemasi JUCKYCCUs
OK 02 AKOJIOTMYECKAs CUCTEMA. Tect. IlpakTudeckas padora “OTX0bI
OK 04 BiisiHre aHTpONIOreHHbIX IIPOU3BOJCTBA”
OK 07 (dhakTopoB Ha 6nochepy
OK 02 Bnusiaue conuaibHO- OueHuBaemasi UCKYCCUs
OK 04 9KOJIOTMYECKUX (aKkTOpoB Ha |BrInonHeHne npakTuyeckoil paboThl Ha
OK 07 3JI0pOBbE YETIOBEKA BBIOOD:
IK 3.1. "YMcTBeHHas paboTOCIOCOOHOCTB",
IIK 3.2. "BnusiHnue abnotndeckux GpakTopoB Ha
IIK 3.3. YeJIoBeKa (HU3KHE U BHICOKHE TEMITEpaTypsbi)"
Paznen 5. buosorus B :ku3HHU [3amura Keiica: IpecTaBiIeHUE Pe3yIbTaTOB
peILIeHUs KEHCOB (BBICTYIIJIEHHUE C
MIPE3CHTAIINEH )
OK 01 buoTexHosnoruu B )KU3HU BrimonHenue kelica Ha aHaM3 HHOOpPMAIUHU O
OK 02 Ka)KJ10T0 HAYYHBIX JOCTIKEHHSX B 00J1aCTH
OK 04 FeHETHYCSCKHUX TEXHOJIOTHH, KJICTOUHON
IIK 3.1. WH)KEHEPUH, MUIIEBbIX OMOTEXHOIOTUH (110
IIK 3.2. rpyIIaM), IpeICTaBIeHue Pe3yIbTaTOB
IIK 3.3. pelIeHus KecoB
OK 01 [IpombieHHas Brimonnenue keiica Ha aHau3 HHGOpPMALIUU O
OK 02 OMOTEXHOJIOT U Pa3BUTHU MTPOMBILIIICHHOH OMOTEXHOJIOTHH (10
OK 04 TpyNIaMm), Ipe/iCTaBIeHHE Pe3yIbTaToB
K 3.1. pelIeHus KecoB
IIK 3.2.
IIK 3.3.
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