PbIIbCKNI ABUALVOHHbBIM TEXHUYECKWI KONMEAX - ®UTNAN
PEANEPAJIBHOITO TICCYAAPCTBEHHOIO BIOAXETHOIO OBPA3SOBATE/IBHOTIO
YYPEXOEHWA BbICLWWEIO OEPA3OBAHUA «MOCKOBCKWNM TOCYAAPCTBEHHbIN
TEXHUYECKUW YHUBEPCUTET FPAXAAHCKOW ABUALWW» (MITTY TA)
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PABOUYAA NMPOrPAMMA YYEBHOW AVNCLUUNMNJ/IUHbBI

OY/[l. 09 BUOIOTUSA
no cneynaabHOCTN CPefHEro I'IpOCt)ECCVIOHaﬂbHOFO O6pa3OBaHI/IFI

11.02.06 TexHuYeckas aKcnayartaums TpaHCNOPTHOIO Pafn0o3NeKTPOHHOIO
obopygoBaHua (No Bugam TpaHcnopTa)

Pbinbek, 2024 .



Pabouyaa nporpamma Yy4yebHON AucuuniaumHbl paspaboTaHa Ha OCHoBe ®deaepanbHOro
rocyfapctseHHoro obpasosaTesnbHoro craHgapra (ganee ®rOC) cpegHero npoMeccuoHanbHoOro
obpasoBaHus (ganee CMO) no cneyunanbHocTu: 11.02.06 TexHu4yeckas a3KCOayaTayus
TPaHCNOPTHOTO PajM03eKTPOHHOTO o6opypoBaHua (Mo BMAam TpaHCnopTa),
yTBepxXaeHHoro Mpukasom MuHucTepcTBa o6pasoBaHWs U Hayku Pocculickoii ®epepayum oT
28.07.2014 N 808; pekomeHgauuii No opraHuM3aLnMu NONy4YeHUs cpefHero obuyero obpasoBaHus
B nMpefenax 0CBOeHWA 06pa3oBaTeNbHbIX NpPOrpammM CpefHero npogeccMoHasbHOro o6pasosaHus
Ha 6a3e OCHOBHOro ob6wero o6pasoBaHusd, ¢ Y4ETOM MPUMEPHON OCHOBHON 06pa3oBaTefibHON
nporpaMMbl cpefHero obuwero o6pasoBaHus, 0406peHHON peweHuneMm efepanbHOro yyebHo-
MeTOLUYeCKOro obbeanHeHmns no obuwemy obpasoBaHuio (npotokon Ne 14 oT «30» Hos6ps 2022

r.) Ans cneunanbHOCTHU:

11.02.06 TexHuuyeckaa skcnayaTtauma TPaHCNOPTHOrO PagMoO3/IEKTPOHHOTO 060pyaoBaHmMs

(no Bupam TpaHcnopTa)

OpraHun3auunsa-paspaboTymk: PbINbCKUIA aBMALWOHHbLIA TeXHUYECKUIA Konnegx - Gunaman
(hepepaNbHOro rocyAapCTBeHHOro 6l 4XeTHOro 006pa3oBaTeNbHOr0 Y4Ypex/eHWsa BbICLIErO
obpasoBaHnA «MOCKOBCKMIA rOCyAapCTBEHHbIA TEXHWYECKUI YHUBEPCUTET TpaXLaHCKOM
asuauun» (MITY TA).

Mporpammy cocTaBun:

beccoHoBa H.E., npenogaBatenb Poinbckoro ATK - gpunnana MI'TY TA

PeueHseHT:

PycoBa XX.A., npenogaBatens Poinbckoro ATK - dunnana MI'TY TA

Pa6ouas nporpamMmma o6CcyxjeHa 1 o4o6peHa Ha 3aceflaHUM LUKNOBO Komuccuu OT/A.
MpoTokon Ne /4" oT«<AL» Ofr 2024 r.

Mpegcepatens UMKNoBon kommuceun OT/A nNA beccoHoBa H.E.

Paboyas nporpammMa pacCMOTpeHa U peKOMeHA0BaHa METOAMYECKUM COBETOM KO/MMeaxa.
MpoTokon Ne _oT«ayY » 2024 r.

MeTtoguct CenesHeBa A.E.
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1. Ob6uwasa xapakTepucTukKa paboyer nporpammbl
obuieobpasoBaTelbHON ANCLMNAUHBI «Buonorusa»

1.1. MecTO AUCUMNAMHBI B CTPYKTYpe OCHOBHOW NpoeccnoHasrbHoM
obpasoBaTesibHOW NPOrpamMmmbi:

ObueobpasoBatenbHas aucumnamHa OYA.09 «buonorusa» saBnseTcs
00653aTe/IbHON  4acTblo  0OLle06pa3oBaTeNlbHOr0O  UWKNa  obpa3oBaTe/lbHOWN
nporpammbl B cootBeTcTBUM ¢ ®IOC no cneymanbHoctn 11.02.06 TexHu4Yeckas
aKcnayartauma TPaHCNOPTHOrO PafMOo3NEKTPOHHOIO obopypoBaHua (o
BMAaM TpaHcnopra).

1.2. Llenn n nnaHnpyeMble pe3ynbTaTbl 0CBOEHUS ANCLMNNNHBI:

1.2.1. Llenn n 3agayn AUCUUNNHDI

CogepxaHue nporpammMbl 06LeobpasoBaTe/ibHON AMCUUNANHBI «Bronoruna»
HanpaBNeHO Ha [OCTMXKeHMe Chnegyrowmx uenein: GopmumpoBaHue y CTYLEHTOB
NpeAcTaBNeHNs O CTPYKTYPHO-(YHKLMOHA/IbHON OpraHu3aunm >XMUBbIX CUCTEM
pasHOro paHra Kak OCHOBbI MPUHATUS PeLeHUn B OTHOLIEHUN OO6BLEKTOB XXMBOM
MPUPOAbLI U B NPOU3BOACTBEHHbIX CUTYaLUSX.

3ajayun gucunnAnNHbI:

1) chopmmnpoBaTb MOHWMaHME CTPOEHUS, MHOroobpasms U 0COGEHHOCTEl
XXMBbIX CUCTEM pasHOro YPOBHSA OpraHm3auuu, 3aKOHOMEPHOCTEW NpOTeKaHus
OMONOrMYECKUX MNPOLLECCOB W SBMEHWIA B OKpYyXXalouiel cpefe, LeNoCTHOM
Hay4YHOW KapTWMHbI MWpa, B3aMMOCBA3M W B3aMMO3aBUCUMOCTU €CTECTBEHHbIX
HayK;

2) pa3BUTb YMeHUS OnpefensTb >XWBble 00bLEKTbI B NPUPOLe; NPOBOAUTH
HabMAeHMA 3a 3KOCUCTEMaMM A/18 BbIABIEHUA €CTECTBEHHbIX U aHTPOMOreHHbIX
N3MEHEHWUI, NHTEPNPETUPOBATbL pe3y/ibTaTbl HAGNIOAEHUNA,

3) copmupoBaTb HaBblKM MNPOBEAEHUS MPOCTENWMX BUONOTMYECKNX
KCNEepUMeHTaNbHbIX WUCCNefoBaHWin ¢ cobnogeHrem npasun  6e30NacHoro
obpaweHns ¢ o6bekTaMu 1 060pyf0BaHNEM;

4) pa3BUTb YMEHWSA  WUCNOMb30BaTb  MHQOPMaLUID  BGMONOTMYECKOro
XapakTepa 13 pas/iMyHbIX UCTOYHWKOB;

5) cgopmupoBaTb  YMEHMS  MNMPOrHo3MpoBaTb  MOCNEACTBUS  CBOEeW
[eATeNIbHOCTM MO OTHOLIEHMIO K OKpYXarllein cpefe, COOGCTBEHHOMY 3[0POBbIO;
060CHOBbIBATb M COOMOAaTL MEPbl NPOMUNAKTUKM 3a60/1eBaHNA.

6) copmupoBaTb MOHMMAHME 3HAYMMOCTU [LOCTUXEHWUIR OGUOMOTMYECKOWA
HayKW W TeXHONIOrMM B MNPaKTUYeCKOW [eATeIbHOCTM YeNoBeKa, pasBUTUK
COBPEMEHHbIX MeANLMHCKUX TEXHONTOTUIA N arpobMOTEXHONOTNA.

1.2.2. TnaHupyemble pe3ynbTaTbl OCBOEHUS 06Le06pa3oBaTeNbHON
ancumnnmHel B cootBeTcTBUN ¢ PIOC CI10O n Ha ocHoBe PITOC COO



Kog u
HanmeHoBaHwue
hopMuMpyeMbIX
KOMMETEHLLNA

OK 01. BbibupaTth
cnocobbl pelweHuns
3agau
npoeccnoHanbHo
N nesTenbHOCTH
MPUMEHUTENBHO K
pasnuyHbIM
KOHTEeKCTam

MnaHupyemMble pe3ysibTaTbl 0CBOEHUS AUCUUNINHbI

O6uwmel

B yacTu TpyAaoBOro BOCNUTaHUSA:

- TOTOBHOCTb K TpyAy, OCO3HaHMe LEHHOCTUW MacCTepcTBa,
Tpyponwoobue;

- TOTOBHOCTb K AaKTMBHON [AeATeNbHOCTM TEXHONOTUYECKOW K
coumnanbHoii HanpaBNeHHOCTH, Cnoco6HOCTH MHULUNPOBATD,

MAaHMpPOBAaTb W CAMOCTOSATE/IbHO BbIMOMHATL TaKyt A€ATENbHOCTh;
- UIHTEPEC K pas3InyHbIM chepam NPodeccuoHanbHoO AesATeNbHOCTH,

OBnafieHVe YyHUBepCa/ibHbIMW Y4YebHbIMW MNO3HaBaTe/IbHbIMU
JeNCTBUAMMN:

a) 6a3oBble /IOrnYecKune LeNcTBUA:

- caMocCTOofTeNbHO (DOPMYAMpPOBaTbL WM akKTyanaum3npoBaTb mpobremy,
paccmMaTpuBaTb ee BCECTOPOHHE;

- yCTaHaBAMBaTb CYLIeCTBEHHbIA MPW3HAK WAW OCHOBaHWMA [ANf
CpaBHeHMA, Knaccugpumkaunm n obobeHns;

- onpefensiTh Lenu fesTeNbHOCTMW, 3ajaBaTb MapaMeTpbl U KPUTEpuUu
UX BOCTUXEHMS;

- BbISIBNATb 3aKOHOMEPHOCTW W NMPOTUBOPEYMS B pacCMaTpuBaeMblX
ABNEHUAX;

- BHOCUTb KOPPEKTWUBbI B AEATENIbHOCTb, OLEHWBaTb COOTBETCTBUE
pe3ynbTaToB LM, OLeHUBATb PUCKW NOCNEeACTBUIA fesATeNbHOCTH;

- pa3BuBaTb KpeaTUBHOE MbIlI/IEHNE MPU PeLeHUN >KUBHEHHbIX
npo6nem

6) 6a30Bble nccneqoBaTe/IbCKMe AeiCTBUS:

- Bnagetb HaBblKaMy yqe6H0-MCCﬂeAOBaT8ﬂbCKOﬁ n HpOQKTHOﬁ

OucunnnnHapHbie2

- ChopMMpPOBAHHOCTb 3HAHWIA O MecTe W ponum 6Guonoruum B
CACTEME HAy4YHOro 3HaHWA; QYHKLMOHaIbHON rpamMoOTHOCTHU
YyesioBeKa /1 PeWeHmns XXU3HEHHbIX Npobnem;
CPOPMUPOBAHHOCTL  YMEHMS  pacKpbiBaTb
OCHOBOMONAaralWmMXx OUOMOTUYECKNX TEPMMUHOB U MOHATWUIA:
XXW3Hb, KAeTKa, TKaHb, OpraH, OpraHu3m, Bug, nonynauus,
aKkocucTtema, 6uoLeHo3, 6uocepa; metab6onusm (06MeH BelLecTB
W npesBpaweHuMe  3Hepruu), romeoctas (camoperynauua),
6nocnHTe3 6Genka, CTPYKTypHas oOpraHusauns XWUBbIX CUCTEM,
ONCKPETHOCTD, camoperynsauus, cCaMOBOCNpPOM3BefEHMNE
(penpopykuns), HacnegCTBEHHOCTD, M3MEHYNBOCTb,
3HEpPro3aBUCMMOCTb, POCT U pa3BUTME, YPOBHEBAS OpraHun3auns;
ChOpMUPOBAHHOCTbL  YMEHWUSA  packKpbiBaTb  COfeEpXXaHue
OCHOBOMoONarawWMUx OMOMOrMYECKUX  TEOpUih M TUMNOTes:
K/IeTOYHONW, XPOMOCOMHOW, MYyTaUMOHHON, 3BONIKOLMNOHHONM,
NMPOUCXOXKAEHUSA XXU3HU N YE/TOBEKA;
- ChOPMMPOBAHHOCTL YMEHMWS pacKpbiBaTb OCHOBOMoONararuime
6nonormyeckme 3akoHbl U 3akoHomepHocTu (. MeHpensa, T.
MopraHa, H.. BaBunosa, 3. Nekkena, ®. Miwonnepa, K. bapa),
rpaHnubl UX NMPUMEHUMOCTU K XXUBbIM CUCTEMaM;
- npuobpeTeHne oOnbiTa MNPMMEHEHUS OCHOBHbIX METOAOB
HAay4YHOro NMO3HaHWSA, NCNOMb3YyeMbIX B 6MONOrnn: Habnw geHus u
OMMCaHWNS XWUBbIX CUCTEM, MPOLECCOB W ABNEHWIA; OpraHnsaynum un
npoBegeHns  OMONOTMYECKOTO  3KCMEPUMEHTA,

copepxaHue

BblABUNXEHNA

1 YKa3biBaTCs NMYHOCTHbIE U MeTanpeameTHble pe3ynbTaTel M3 OF0C COO (B nocnegHeii pegakuum oT 12.08.2022) B oOTrnaronbHoin hopwme,
(hopMupyemble 06Lle06pa30BaTENbHON ANCLUNMINHONMA

2 IncumnnuHapHele (NpeaMeTHbie) pe3ynbTaThl YKa3biBalwTCsi B COOTBETCTBMU C METOAUKON npenofjaBaHUst AUCLMUMNVHSI



OK 02.
Mcnonb3oBaTb
COBpPEMEHHbIE
cpeacTBa Noucka,
aHanusau
MHTepnpeTayuu
MHpopMaLUmM u
MHOPMALMOHHbIE
TEXHONOrNM Ans
BbIMO/IHEHNSA 3ajau

NesTeNbHOCTU, HaBblKaMW paspelleHns nNpo6nem;

- BbIIBASATb MNPUYUHHO-CNEACTBEHHbIE CBS3M W aKTyaJM3npoBaTb
3afady, BblABUraTb TMNOTE3y €e PelleHns, HaX0AUTb apryMeHTbl Ans
fJoKaszaTeNbCTBa CBOWX YTBEPXAEHWIA, 3ajaBaTb napameTpbl MU
KPpUTEPUMN pelleHns;

- aHanM3npoBaTb MONY4YEeHHble B XOfe PeleHUs 3afjavyun pesynbTaThl,
KPUTUYECKN OLUEeHMBaTb WX [OCTOBEPHOCTb, MPOrHO3MpOBaTH
M3MEHEHWE B HOBbIX YCOBUSAX;

- YMeTb MEPEeHOCUTb 3HAHMA B MO3HaBaTE/bHYK W MpPakTUYEeCKYH
06N1aCTN XN3HEeLeATeNbHOCTN;

- YMEeTb MHTErpMpoBaTb 3HAHWUA M3 pPasHbIX NPeAMETHbIX 061acTel;

- BblABMraTb HOBble WAewn, npegnaraTb OPUTUHaNbHble MOAXOAbI U
peleHns;

- CNOCOBGHOCTb MX MCMNONb30BaHMS B NO3HABATENbHOW M COLMANbHOIA
npakTuKe

B 06nacTu LeHHOCTU HayYHOro NMO3HaHUA:

C(hOPMUPOBAHHOCTD MUPOBO33PEHUS, COOTBETCTBYH LW ETO
COBPEMEHHOMY YPOBHIO PasBUTUSA HAyKW U 06 ECTBEHHOW NPaKTUKK,
OCHOBAHHOTO Ha Auanore KynbTyp, CNOCOGCTBYHOLWET0 OCO3HAHUIO
CBOEro MecTa B NOMUKYNbTYPHOM MWUPE;

- COBEpPLWEHCTBOBaHME $A3bIKOBOW W YUTATeNbCKOW KyNbTypbl
cpeacTBa B3aMMO/eCTBUA MeXAY NOAbMU U NO3HAHUA MUPA;

- 0CO3HaHMe LUEHHOCTW Hayu4yHOW [esATeNbHOCTW, TOTOBHOCTb
OCYLEeCcTBNATb MNPOEKTHYW U WCCNefoBaTeNbCKyl0 [AesTeNbHOCTb
WHAUBWAYANbHO U B TPynne;

KakK

rMnoTes, BbIABAEHWS 3aBUCUMOCTU MeXAY UCCAefyeMbIMU
BEIMYMHAMU, OOBACHEHUA  MOMYYEHHbIX  pPe3ynbTatoB W
thopMynMpoBaHUs  BbIBOAOB C WCNOMb30BAHUEM  Hay4HbIX
MOHATWUIA, TEOPUIA 1N 3aKOHOB;

ChOPMMUPOBAHHOCTb  YMEHMWS  BbIAENATb  CYLLeCTBEHHbIE
MpUM3HaKM  BWPYCOB, KNeTOK  MpPOKapuMoT U  3yKapuorT;
OAHOKNETOYHbIX U  MHOTOK/JETOYHbIX OpPraHu3moB, BUAOB,

6MoreoyeHO030B U 3KOCUCTEM; OCOOEHHOCTM npoueccoB obmeHa
BelLleCTB U TMpeBpalWeHns 3Heprum B KneTke, (OTOCUHTE3a,
NNacTUYecKoro W 3HepreTnyeckoro obmeHa, XeMOCKUHTE3a,
MWTO3a, Melio3a, OMNOLOTBOPEHMWA, PasBUTUA U pPa3MHOXeHUs,
WHAUBWUAYANbHOTO pa3BuTua opraHnsma (oHToreHesa), 6opbbbl 3a
Cyl,ecTBOBaHMWe, eCTeCTBeHHOro ortb6opa, BupAoobpaszoBaHug,
npMcnoco6i1eHHOCTM OpPraHn3MoB K cpede 06MTaHUA, BAUAHMWA
KOMMOHEHTOB  3KOCUCTEM, AHTPOMOreHHbIX WU3MEHeHWN B
aKkocucTemax CBOeil MEeCTHOCTW, KpyrosopoTa BeWecTs MU
npespaweHne aHeprun B 6uocdepe;

- ChOpMUPOBAHHOCTb YMEHWA pewatb 6uonormyeckue 3sagauw,
COCTaBNATb FEHOTUMUYECKME CXEMbl CKpPewuBaHWa LNS PasHbIX
TUNOB HacnefoBaHWA MNPU3HAKOB Y OpPraHW3mMoB, COCTaBAATb
CXeMbl MepeHoCa BeWecTB W 3HepruyM B 3KocucTemax (uenwu
NUTaHUA, NULLEBbIE CETK)

CHOOPMUPOBAHHOCTL  YMEHUNA KpUTUYeCKH OoLueHuBaTb
MH(pOpMaLuo  6UONOTMYECKOTO0 COfepXaHud, BKAOYaALWYI
NceBAOHAaYy4YHble 3HAHMA W3 PasNNUYHbIX UCTOYHUKOB (CpeacTBa
MacCOoBOW MH(pOpMaLnUmn, HAYYHO-NOMYNAPHbIE MaTepuanbl);

MHTEpNpeTMpoBaTb  3TWYECKME  acnekTbl  COBPEMEHHbIX
nccnefoBaHuii B 6uonorun, megnuuHe, 6MOTEXHONOTUN;
paccmMaTpuBaTb rno6afbHble  3KONOTMYecKMe NPo6GAeMbl
COBPEMEHHOCTU, (OPMUPOBATb MO OTHOWEHWUK K  HUM
COOGCTBEHHYI MO3ULKUIO;
COPMMPOBAHHOCTL  YMEHMWIA co3faBaTb  COOGCTBEHHbIe

6



npoeccuoHanbHO
M neaTenbHOCTHU

OK 04.

A (heKTUBHO
B3aMMOJencTeoBar
b 1 paboTaTb B
KONNeKTuBe un
KoMaHzae

OBnafeHne yHuBepcasibHbIMU Y4YeOHbIMM MNO3HaBaTe/IbHbIMMU
JeNCTBUAMN:

B) paboTa ¢ MHopMmaLmeii:

- BNnafgeTb HaBblKaMW MNOAYyYeHUA MWHGOOPMALUM U3 UCTOYHUKOB
pasHbIX TWUMOB, CaMOCTOATE/bHO OCYLWEeCTBAATb MNOWUCK, aHanus,
cucTemMaTM3aLmnio U MHTepnpeTaumnio nHPopmMaLmm pasamyHbiX BUOB
n opm npeacTaBneHns;

- co3faBaTb TEKCTbl B pa3/iMYHbIX (opMatax C Yy4eTOM Ha3HauyeHud
MHOpMALUM U LLeieBON ayanuTopumn, Bolbnpas onTuManbHy Gopmy
npeicTaBAeHMA U BU3yann3aumnu;

- OUeHMBaTb [OCTOBEPHOCTb, NErMTUMHOCTb WHPOpMaLUK, ee
COOTBETCTBME MPABOBbIM Y MOPaNbHO-3TUYECKUM HOpMaM;

- UICNO0Nb30BaTh CPEeACTBA MHMPOPMALNOHHBIX U KOMMYHUKaLWOHHbIX
TEXHONOTMA B PpEWEHUN KOTHUTUBHbIX, KOMMYHWKATUBHbIX U
OpraHM3aLMoHHbIX 3aja4y c co6MaeHNEM TpebOBaHNI IPTOHOMUKM,
TeXHUKN 6€30MacHOCTW, TUTUEHbI, pecypcocbepeXKeHmns, NpaBoBbIX U
3TUYECKUX HOPM, HOPM MHDOPMaLMOHHOK 6e30nacHOCTY;

- BNajeTb HaBblKaMW pacno3HaBaHUA W 3aWUTbl UHpOpMaLum,
MH(pOPMaLNOHHON 6€30MaCHOCTN INYHOCTH;
FOTOBHOCTb K  camopasBuTuio,

camoonpefeneHuto;

-0BflafileHne HaBblkaMn Yy4yebHO-uccnenoBaTenbCKOM,
couuanbHOM AeATeNbHOCTHU;
OBnageHue YHUBepCcasibHbIMU
NeNCTBUAMMN:

6) coBMeCTHas AesaATe/IbHOCTb!:

- nNoHWMAaTb W WUCMNONb30BaTb
MHANBUAYaNbHOW paboThl;

- NMPUHUMATb Lean COBMECTHOI [eATeNbHOCTWU, OPraHM30BbIBaTb W
KOOpAUHWMPOBAaTb [eACTBMSA NO ee LOCTUIXKEHMIO: COCTaBNATb NnaH
LeicTBuiA, pacnpefenaTtb ponAum € YYETOM MHEHWIA Yy4YaCTHWKOB
obcyxpaTb pe3ynbTaTbl COBMECTHOW paboThl;

CaMOCTONATENbHOCTH 7
MPOEKTHOW M

KOMMYHUKaTUBHbIMU

MPeMMyllecTea KOMaHAHOW

MUCbMEHHbIE U YCTHbIE COO6LLI.€HI/IF| Ha OCHOBe 6GMONOrM4Yeckom

I/IHCbOpMaLI,VII/I n3 HECKO/IbKUNX MCTOYHWNKOB, rpamoTHO
MCNONb30BaTh MOHATUNHbBIN annapart 6rnonormm
- npmoﬁpeTeHme onblTa nNpuUMeHeHNa OCHOBHbIX MeTOAOB

Hay4YHOro NO3HaHWA, UCMONb3YEMbIX B BMONOrMKN: HabN 4eHNA U
ONMUCaHNs XUBbIX CUCTEM, MPOLLECCOB U ABAEHWUIA;

- opraHusauum n npoBeAeHUs OGMOMOrMYECKOrO 3KCMEPUMEHTA,
BbIABVMXEHUA  TUNOTE3, BbIABAEHUA  3aBUCUMOCTM  MEXAY
nccnesyembimMu BEIMUYMHAMMU, 06bACHEHUS MONYYeHHbIX
pe3ynbTaTtoB M (QOPMYAMpPOBaHWS BbLIBOLOB C MCNONIb30BAHUEM
Hay4HblIX MOHATUIA, TEOPUI W 3aKOHOB



OK 07
CopeincTBoBaTh
COXpaHeHuto
OKpYyXXato L el
cpeabl,
pecypcocbepexxeHu
0, NPUMEHSATH
3HaHus 06
N3MEHEHUN
Knmmarta,
NPUHLNMNb
6epexnneoro
npov3BOACTBA,
apdhekTMBHO
[JeicTBoBaTb B
ype3BblyaliHbIX
cuTyaumax

- KOOPAWHMPOBAaTb M BbINONHATbL paboTy B YCNOBMAX peanbHOro,

BUPTYaNbHOTO M KOMGUHWPOBAHHOTO B3aUMOAENCTBIS;
OCYL,ecTBAATL MO3NTUBHOE CTpaTernyeckoe MOBefjeHUe B

pasfIMYHbIX CUTyauusax, NPOSBAATbL TBOPYECTBO W BOOGpaxeHue,

6bITb MHULLMATHUBHBIM

OBnajgeHune yHUBepcanbHbIMU PerynsaTUBHbIMU AeACTBUAMMN:

r) NPUHATKE cebsa U APYTruxX N0aein:

- MPUHUMATb MOTWBbLI U apryMeHTbl APYrUX ft0Aeii npu aHanmse

pe3ynbTaToB AeATe/IbHOCTU;

- MpW3HaBaTb CBOE NPaBO W MPaBO APYTUX NHOAE HA OWNGKMY;

- pasBMBaTh CNOCOGHOCTbL MOHMMAaTb MUP C NO3NLUU APYTOTO

UenoBekKa;

B 061acTv 3K0/0rM4yecKoro BoCnuUTaHuA:

CHOPMUPOBAHHOCTbL  3KOMOTUYECKON  KYNbTypbl, MNOHUMaHUe
BNAHMSA COLMaNbHO-9KOHOMMYECKMX TMPOLLECCOB Ha COCTOSAHME
NPUPOAHOW ¥ counanbHOW  cpefbl, 0CO3HaHMe T106anbHOTO

XapakTepa 3K0N0rM4yecKux npobnem;

- MNaHMpOBaHMe N OCYLW ECTBeHMNe AENCTBUII B OKpYyXXaruiel cpege
Ha OCHOBE 3HAHWA Leneidl ycTOMYNBOTO pa3BUTUA YE/I0BEYECTBA;
aKTMBHOE HenpuaTue [eWCTBWIA, MPUHOCAWMX Bpeh OKpYyXatoLiel
cpege;

- YMEHWe TMpPOrHO3MpoBaTb HeGMAronpuUsATHbIE 3KONMOFMYECKMe
nocnefcTBUS NpeaNPUHMMAEMblX AeWCTBUIA, NpefoTBpaLaTh UX;

paclwiupeHue onbiTa 8EeATEeNbHOCTY 9KOJIOTMYECKO
HanpaBfeHHOCTHU;

- OBNlafjeHne HaBblKamMu y4ebHO-NCCnef0BaTeNbCKOMN, MPOEKTHOW K
counanbHOM aessTeNbHOCTH,

- C(h)OPMMPOBAHHOCTb YMEHMA MNPUMEHATb MOMYUYEHHblE 3HAHUA
4N 06bACHEHWS 6GMONOrMYeCcKMX MPOLECCOB M SIBAEHWUNW, ANA
MPUHATMA NPaKTUUYECKUX peLIeHWd B MOBCEAHEBHOW >XMU3HU C
uenbto obecrnevyeHus 6e30MacHOCTM CBOEro 340POBbSA M 3L0POBbS
OKpYyXaluWwux nwpjei, cobnopeHns 3L0p0oBOro ob6pasa >XU3HKU
HOPM rpaMOTHOTO MOBeAEHUA B OKpYXakLleld NpUpPOAHOI cpeje;
- MNOHMMaHMe HeobXOAUMOCTW MCMNONb30BAHUA [OCTUIXKEHUN
COBPEMEHHON 6MoONOrMM M GUOTEXHONOTMIA ANA palMOHaNbHOTO
nMpMpoAONONbL30BaHUSA



Kog u
HauMeHOBaHue
hopMUpPYyeEMbIX
KOMMETEHLLNA

MK 4.3.

MK 5.2.

MK 5.3.

MK 5.5.

MK 6.3.

MnaHnMpyeMble pe3y/ibTaTbl OCBOEHUS AUCLUMNNNHbI

YuacTBOBaTb B aHanM3e Npouecca 1 pe3ynbTaToB AesTelbHOCTU
nojpasaeneHus.

AHann3npoBaTh Pe3ynbTaTbl BbIMOAHEHUS MOHTaXHbIX padoT
TPAHCMNOPTHOIO PaAn03NeKTPOHHOI0 060PY40BaHNSA CBA3MN.

AHann3npoBaTb KauecTBO PaboThbl CETel U CUCTEM NPOBO/HON
CBSI3W U PafnOCBS3N.

AHanM3npoBaTh NPUUMHbLI HEMCMPABHOCTEN annapaTtypbl
MPOBOAHON CBA3WN U PaaMOCBA3UN, NPUBOAALLNX K
HeCaHKLMOHNPOBaHHbLIM NepepbiBaM B X paboTe.

AHann3npoBaTb NPOLECC U pe3ynbTaTbl AeATeNbHOCTY
nojpasaeneHus.



2. CTpyKTypa 1 cogep)aHue obuieobpasoBaTe/lbHON ANCUUNINHBI
2.1. O6beM gucunnanHbl U BUAbI y4ebHON paboThbl

Bug yuebHol pa6oThbl O6bem B yacax
O6bem o6pas3oBaTe/IbHOM NporpamMmMbl ANCLUNNHbI 52
B T.u.
OCHOBHOE cofep>kaHune 38
BT. Y.
TeopeTuyeckoe 0b6yyeHue 36

B T.4. NPOgheCcCNOHANbHO-OPUEHTUPOBAHHOE COAEpPXKaHNe 6
CamocTtoaTenbHaa paboTa 14
MpomexkyTouHasa artectauns (guddepeHUMpPOoBaHHbIN 3a4eT) 2
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2.2. TemaTnM4yecKunii NnaH 1 cogepXxaHue AUCUUNNANHBI

HanmeHoBaHue Copep>xaHue yyebHoro matepuasa (0CHOBHOe M NPoghecCMOHaIbHO-OPUEHTUPOBAHHOE), O6bem DopmMupyemble
pasfenos n Tem nabopaTtopHble N NpaKTUYeCKMe 3aHATUSA, NPUKNAAHOW MoAy/1b (NP HaNN4nn) yacos KOMMNETEHLU NN
1 2 3 4

Pasgen 1. Knetka - CTPYKTYPHO-(PYHKUMOHaIbHAA eAUHNLLA XXNBOTO 10
Tema 1.1. OcHoBHOe cofepxaHue 2 OK 2

Brnonormna kak TeopeTnyeckoe obyyeHue:

Hayka. ObLas CoBpeMeHHbIe 0Tpacau 6MoNornyYecknx 3HaHuii. Ceasb 6MONOTUN C APYTUMU HayKaMK: GMoXumMus,

XapaKTePUCTUK 6uodunsnka, 6UoHuKa, reHoreorpadma n gp. Ponb n mecto 6nonornum B YOPMMpPOBaHUN COBPEMEHHOIA

a >KU3HU Hay4YHO KapTWHbI MMpa. Y POBHW OpraHusauuu Xuneoit matepuu. O6Las XxapaKTepUCTUKA XXU3HU, CBOKCTBA
XUBbIX CUCTEM. XUMUYECKUI COCTAB KJIETOK

CamocToATe/IbHasA paboTa 0by4darLLMXCca: 1

1. WcTopma usyyeHns KNeTku, - NOAroTOBKa pedhepaTa
Tema 1.2. OcHoBHOEe cogep>xaHne 2 OK- 1
CTpYyKTYpHO- TeopeTuyeckoe obyyeHue: 2 OK -2
(PYHKLNOHASbH KneTtouHasa Teopusa (T. W BaHH, M. W neiigeH, P. BupxoB). OCHOBHbIe MNOMOXEHWNA COBPEMEHHOW KNEeTOUHOW OK -4
as opraHusaums  Teopuu. Tunbl KNeTOYHON OpraHuM3aLMmn: NPOKAPUOTUUYECKMIA U ayKapnoTuyeckuii. OLHOKNETOUHbIE U
KNeToK MHOTOK/ETOUYHble OpraHn3mbl. CTpOeHMe NPOKAPUOTUYECKON KNeTKU. CTPOeHMe 3yKapMOTUYECKOW KIEeTKW.

HeknetouHble POpMbl XXU3HU (BUPYChI, bakTepuodarun). BupycHbole n 6akTepunanbHblie 3a6onesaHus. Obuue

MPUHLUMbl UCNONb30BAHWA NEeKAPCTBEHHbIX BewecTB. OCOBEHHOCTM NPUMEHEHUA aHTUONOTUKOB.

MpeacTtaBneHne yCTHbIX COOBLWEHWNI C Npe3eHTaLnel, NOATOTOBAEHHbIX N0 NePeyYH0 UCTOYHUKOB,

peKoOMeHJ0BaHHbIX NMpenofaBaTenem
Tema 1.3. OcHoBHOe cogepkaHune 2 OK -1
CTpyKTYpHO- TeopeTnyeckoe obyudeHume: 2 OK -2

(MYHKLNOHANbH XpomocomHas Teopus T. MopraHa. CTpoeHue XpoMOCOM. XPOMOCOMHbIA HA6OP KNEeTOK, TOMONIOTUYHbIE U
ble (haKTopbI

HacneacTBeHHOe
™

HEroOMOMOTMYHbIE XPOMOCOMDbI, TAaNONAHbIA U AUNNOUAHbIA Habop. HyknenHoBble kucnoTel: AHK, PHK
HaxoXXJeHue B KNeTKe, UX CTpoeHne N yHKLMKN. MaTpuUHble NpoLecchl B KNeTKe: penimkauusa, 6MocuMHTes
6enka, penapaymns. FeHeTMYeCKNIA KO U ero cBoincTBa. PeweHne 3agay Ha onpegeneHne
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Tema 1.4.
OO6meH BeLLecTB
N NpeBpaLlLeHmne
3Hepruun B
KNeTkKe

Tema 1.5.
YKUN3HEHHbI
UMK KNETKW.
MwnTo03. Meiio3

nocnefoBaTebHOCTU HYKNEOTUAOB, aMUHOKWUCNOT B HOPMe U B C/lyyae U3MEHEeHNA NOCNef0BaTeNbHOCTH
HykneoTugos AHK
OcHoBHOe cofepxaHue
TeopeTnyeckoe oby4veHue:
MoHATHe MeTaboNn3M. ACCUMUNALNS N GUCCUMUNALNA - fBE CTOPOHbI MeTabonm3ma. Tunel o6MeHa
BELLECTB: aBTOTPOMPHLIN M FreTEPOTPOPHbIA, a3p0ob6HbIV M aHa3pOoO6HbIA. MnacTuyecknin o6MeH. ®OTOCKMHTES.
XemocuHTes
OcCHOBHOe cofiepxXaHue
TeopeTnyeckoe oby4eHue:
KneTouHbI/ UMK, ero nepuogbl. MunTo3, ero ctaguu v Nnponcxogsaiime npoueccobl. buonornyeckoe
3HayeHMe mutosa. Melio3 u ero ctagmu. NoBegeHne XxpoMocom B Melio3e. KpoccuHrosep. Buonornyeckuni
CMbIC/l Meii03a MONeKyNnApHbIA ypOBEHb OpraHn3auumy X1Boro
CamocTtoATeNnbHas paboTta obyyarowmxes:

1. bopbb6a c BupycHbiMu 3abonesanunamun (CMNMNAO v gp.), - NnoAroToBKa CO06LW EHUA

Pasgen 2. CTpoeHue N yHKLNK opraHmu3ma

Tema 2.1.
CTtpoeHune
opraHusma

Tema 2.2.
dopmbl
pasMHOXeHUA
OopraHn3moB

OCHOBHOe cogeprkaHune

TeopeTnyeckoe obyyeHune:

MHOTOKNeTO4YHbIE OpraHn3Mmbl. B3anmocBasb OpraHoB n cucTembl opraHoB B MHOFTOKNeTOYHOM OpraHun3me.
MomeocTas OpraHu3sma v ero nogaep>xaHue B npoyecce X N3HeAEATE/IbHOCTHU

OcCHOBHOe cofiep>xaHue

TeopeTnyeckoe oby4eHue:

(DOprI Pa3MHOXEHNA OpPpraHN3mMoB. Becnonoe u nonosoe PasMHOXXEHNE. BMAbI 6ecnonoro Pa3MHOXEHUA.

MonoBoe pasmMHOXeHMe. NameToreHes y XXnBOTHbIX. CnepmaTtoreHes n ooreHes. CTpoeHune nNosioBbIX
Knetok. OnNnofoTBOpPEHUE

CamocTosATeNbHas paboTa 06y4ar L MXCcs:
1 |_|OCI'IE,EI|CTBI/IFI BANAHNA anKorond, HUKOTUHa, HAPKOTUYECKNX Bel,ecTB, 3arpa3HeHna cpeabl Ha pasBuTtue
yefioBeKa.- NOAroToBKa pedepara

2. MHAMBMAyaﬂbHOE pa3BuTNE YE/I0BEKA. PeI'IpO,CI,yKTVIBHOG 300p0OBbE. - MOATOTOBKaA COO6LIJ.€HI/IF|

OK-2

OK-2
OK-4

OK-2
OK-4

OK-2
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Tema 2.3.
OHTOreHes
pacTeHun,
XXUBOTHbIX U
yenoBeka

Tema 2.4.
3aKOHOMEpPHOCT
N HacnegoBaHus
CuenneHHoe
HacnefoBaHue
NPU3HaKOB
Tema 2.5.
3aKOHOMEpPHOCT
N U3MEHYMBOCTU

OcHOBHOe cogepxxaHue

TeopeTnyeckoe 06y4eHue:

MHanBugyanbHoe pa3BuTne opraHn3mMoB. OMOpnoreHes n ero ctaguu. NMocTamOpuOHanbHbI NEPUOA.
CTa,CI,I/II/I I'IOCT3M6pVIOHaI1bHOFO Pa3BnUTNA y XUBOTHbLIX N Ye/l0OBEKa. I‘Ipﬂlvloe M HENPAMOE pasBUTKUE.
Buonornyeckoe ctapeHne n cmepTb. OHTOreHe3 pacTeHU

OcHOBHOe cofepxXaHue

TeopeTnyeckoe obyyeHue:

OCHOBHbIe MOHATUA TEHETUKN. 3aKOHOMepHOCTI/I O6pa3OBaHVIFI rameT. 3aKoHbI . MEH,CI,EI'IFI
(MOHOTMOpPMAHOE U NONNTMOPNAHOE CKpewmBaHne). BaanmogelicTBne reHoB. 3akoHbl T. MopraHa.

CuenneHHoOe Hacnefo0BaHWe TEHOB, HapylweHune cueniaeHunsa. HacneposaHue NPpuU3HaKoB, CUEN/IEHHbIX C
nosiom

OcHOBHOe cofiep>kaHune

TeopeTnyeckoe 0byUeHMe:

M3MeHYNBOCTb npn3HakKoB. BVI,CI,I:I M3MEeH4YNBOCTN. HacneacTBeHHad N HeHacneAgCTBeHHasd. 3aKoH
rOMOMIOTMYECKUX PAJOB B HaCNeACTBEHHON nameH4ymnsocTu (H.W. BaBnnos). MyTaynoHHasa Teopus
MN3MEHYNBOCTMN. BI/I,qu MyTaLl,VII7I N NMPUYNHBI NX BOSHUKHOBEHUA. Kapmomn yesioBeka. HaCﬂe,qCTBeHHble
3a60neBaHUs YesoBeKa. [€HHbIE Y XPOMOCOMHbIE 60/IE3HN YesI0BEKA. BONE3HN C HACNEeLCTBEHHOI

npeapacnosioXeHHOCThHO. 3HayeHue ME,EU/ILI,VIHCKOVI FeHeETUKN B npeaoTBpalleEHNN N NeYeHUN TeHEeTNYEeCKnX
3a60neBaHMin YenoBeka.

CamocTosTeNnbHas pabota obyyarolnxcs.
1 HaCﬂe,ﬂ,CTBEHHbIe 60ne3Hun yenoseka, UX NPpUYNHBI N I'IpOCbI/II'IaKTVIKa. -nNoAroTOBKa COO6LLI,eHVIFI
2. 3HayeHue reHeTUKN Ana cenekumm nu MmeguLUnHbl. - NOATOTOBKa Co0bLLeHNUS

3. MyTareHbl B OKpyXatoleli cpefe U UX BAWSIHUE HA OPraHW3M. - NOATOTOBKA COOOLW EHUS

Pasgen 3. Teopua asonwoynm

Tema 3.1. ctopn) OCHOBHOE cofepXaHue

3BOTIOLMOHHOTO
yUYeHus.

TeopeTnyecKkoe 0b6y4eHue:

MepBble 3BONIOLNOHHbIE KOHUenuun (OK.b. Jlamapk, XX.J1. bropdoH). SBontounMoHHaa Teopua Y. JlapsuHa.

MI/IKpOSBOfII'OU,Vlﬂ CvHTeTunyeckas Teopna 3BONIIOLUMN N €e OCHOBHbIE MOMOXEHNUS.

MukpoaBonwouus. Monynaumna Kak afieMeHTapHas eguHuLa 3Bonto LN, FeHeTUYeCKNe OCHOBbI 3BOMIO LUK,

OK-2
OK-4

OK-2
OK-4

OK-1
OK-2
OK-4

OK-2
OK-4
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Tema 3.2.
MakpoaBonoyng.
BO3HUKHOBEHME U
pa3BUTUE XXU3HU
Ha 3emne

Tema 3.3.
MNMpowncxoxaeHue
yesioBeKa -
aHTponoreHes

dnemeHTapHble PaKTOPbl 3BONOLUMN. ECTECTBEHHbI 0TGOP - HanpaBAAK WA GakTop 3BOMIO LUK,
Bupgoo6pasoBaHue Kak pe3ynbTaT MUKPO3BOMOLUM

OcHOBHOEe cofep>kaHune

TeopeTnyeckoe oby4eHue:

Makpoasontoumsa. ®opMbl U OCHOBHbIe HanpasieHua makpoasonwouum (A.H. CesepuoBs). MyTtu
LOCTMXeHNa 6uonoruyeckoro nporpecca. CoxpaHeHue 6nopasHoobpasms Ha 3eme.

FMnoTesbl U TeOPUN BO3HUKHOBEHUSA XU3HWU Ha 3emMne. MoaBNeHNEe NepBbIX KNETOK U UX 3BONOLMUA.
MpoKapnoTbl U 3yKapuoTbl. MPONCXOXLEHNE MHOTOKNETOYHbIX OPraHn3MoB. BO3HUKHOBEHWE OCHOBHbIX
LapcTB ayKapuoT

OcHOBHOe cofeprkaHue

TeopeTnyeckoe obyyeHme:

AHTPOMONOrNs - Hayka o YenoBeke. CUCTEMaTUUeCKOe NOMOXEHNEe YenoBeka. CXOACTBO M OTANYUA
yenoBeKa C XXUBOTHbIMU. OCHOBHbIE cTagnnm aHTponoreHesa. 3BOI‘II-OLI,VIF| COBPEMEHHOTIO YenoBeKa.
UenoBe4yeckmne pacbl M UX eAUHCTBO. Bpemsa 1M nyTn pacceneHns 4yenoBeka no njiaHeTe.
|_|pI/ICI'IOCO6I'IeHHOCTb Ye/loBeEKa K pa3HbIM YyC/IOBUAM Cpefbl

CamocTtoATeNnbHaa pabota obyyaroLnxcs.

1. WNcTopus pasBuTMS 3BOIOLMOHHBLIX Uael 4o Y. JapBuHa - NOATOTOBKA COOGLEHUS
2. Pefkue v ucyesawuine BUAbLI XXUBOTHbIX U pacTeHUli - noaroToBKa pedepaTa

Pasgen 4. 9konorus

Tema 4.1.
JKoornyeckme
(haKTopbl 1
cpeabl XU3HN
Monynauua,
coo0LLecTBa,
3KOCUCTEMBbI

OcHoBHOe cofep>kaHue
TeopeTnyeckoe obyyeHume:

Cpefabl 06MTaHMA OpPraHN3mMoB: BOLHAaA, Ha3eMHO-BO3yLWHAA, NOYBEHHAasA, BHYTpMopraHmamMmeHHas. ® nsmko-
XMMMYeckme ocobeHHOCTH cpef 0O6uTaHna opraHu3moB. Mpucnocob6neHns OpraHM3mMoOB K XXM3HU B PasHblX
cpepax. MoHATMe akonormyeckoro aktopa. Knaccupukauma akonornyeckux gaktopos. Mpasuno
MuHumymMma HO. Jinbuxa. 3akoH TonepaHTHocTn B. Wendoppa. AKkonornyeckas xapakTepucTuka suga u
nonynayumn. AKoNOrmyeckas HUWa Bua. AKONOrMYeCKne XxapakTepucTuky nonynayum. Coobuecrtsa u
aKocucTeMbl. BMoLEHO3 1 ero cTpykTypa. CBA3WM MeXAy opraHusMamu B 6uoueHose. CTPYKTYypHble
KOMMOHEHTbl 3KOCUCTEMbI: MPOAYLEHTblI, KOHCYMEHTbI, peAyLeHTbl. KpyroBopoT BeW,ecTB YU MNOTOK 3HEPTUY
B 9KOocucTeme. Tpodunyeckme ypoBHu. Tpoduyeckne uenm n cetu. OCHOBHbIe NMoKasaTes M 3KOCUCTEMbI.

OK-2
OK-4

OK-2
OK-4

OK-1
OK-2
OK -7
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Tewma 4.2.
Buocgepa -
rno6anbHas
aKosiormyeckas
cucTema.
Bnnsanwne
aHTPOMNOreHHbIX
(haKTopoB Ha

6unocepy

Tema 4.3.
Bnnanwne
coumanbHo-
3KO/IOMTMYECKNX
(haKTopoB Ha
3[0p0BbE
yesioBeka

Buomacca n npogykunsa. 3KoN0ormMyeckue nupamugbl yncen, 6momaccel 1 aHepruu. MNpasuno nupamMmnib
aHeprum.

PeleHne NPaKTUKO-OPUEHTUPOBAHHbIX pacyeTHbIX 3aflaHNil MO MepPeHOCY BeL,ecTBa U IHEPTUK B
3KOCUCTEMAX C COCTaBfeHne TpoPUuUecKnx Leneil u nupamug 6MoMacchl 1 IHEPTUK

OcHOBHOe cofepykaHune

TeopeTnyeckoe obydeHune

Buoctepa - xuBasa o6onoyka 3emnu. Paseutume npegcraBneHnii o buoctepe B Tpygax B.W. BepHagckoro.
O6nactn 6uoctepbl U ee KOMMOHEHTbI. XXMBOE BeLW,eCTBO 6uochepbl U ero YyHKLUK.

3aKOHOMEPHOCTYK cyw,ecTBoBaHUA 6unocdepbl. OcobeHHOCTU 6uochepbl Kak rnob6anbHOW 3KOCUCTEMBI.
OuHamnueckoe pasHoBecue B 6uocgepe. KpyrosopoThl BeW,ecTB U BUOTEOXUMUYECKNE LUKIIBI.
Fno6anbHble 3KONOTUYECKME NPO6GAEMbl COBPEMEHHOCTM. AHTPONOTeHHbIe BO34eACTBMA Ha 6uochepy
3arpAa3HeHNs Kak BU aHTPOMNOTeHHOro BO3A4eNCTBMUSA. AHTPOMNOreHHbIe BO34ENCTBMA Ha aTMOCdepy.
BosgeiicTBuAa Ha rugpocgepy. Bo3geiicTBns Ha nutoctepy. AHTPONOreHHble BO34ECTBUA Ha GMOTMUYecKue
coobuwectsa. Yrny6neHHO M3yyaroTCA OTXO0Abl, CBA3AHHble C aBuanpeanpuaTuamu. MNpakTuyeckoe 3agaHue
«OTXxo4bl NponsBofcTBa». Ha ocHOBe (hefepanbHOro Knaccu@UKaLMOHHOIO Katasnora 0OTXo040B onpefensaTs
Knacc onacHOCTM OTXO[O0B; arperaTHoe CoCToAsHUe U (h13NYEeCKylo popMy 0TX00B, 06pasyo LW nxca Ha
pa6oyem mecTe / Ha 3Tanax MPOM3BOACTBA, CBA3AHHbLIX C aBManpeAnpuUATUAMM

OcCHOBHOe cofepxxaHue

TeopeTuyeckoe obyuyeHue:

340poBbe M ero coctaBpnsaowme. PakTopbl, NONOXUTENLHO U OTPULATENBHO BAUAKO LW ME HA OPraHnu3m
yenoseka. Npob6nema TeXHOTeHHbIX BO34EWCTBUI Ha 340POBbe YenoBeKa (3N1eKTPOMarHnuTHble Non4,
ObITOBAA XMMUSA, N3ObITOUYHbIE WYMbI, paguaumna u 1.0.). Agantaynsa opraHn3ma 4yenoBeka K hakropam
oKpy>xatoweli cpegbl. MpuHuMnbl GopMupoBaHnUs 3gopoBbecHeperatolero nosefeHuns. ®msnyeckas
aKTUBHOCTb U 340p0Bbe. bUOXMMUYeCKNe acnekTbl paunoHanbHOro nuTaHua. MNpakTuyeckas paboTa Ha
BbIGOp:

1 MpakTnyeckas paboTa «YMcTBeHHasa pabotocnocobHoCTb». OBNageHne meTogaMm onpefeneHus
nokasaTteneil yMCTBEHHON paboToCcNocO6HOCTU, 06 BACHEHWNE NONYUYEHHbIX PE3yNbTaTOB U PopMynmpoBaHue
BbIBOAOB (MMCbMEHHO) C UCMONb30BAHWEM HAayUYHbIX NOHATUIA, TEOPWUIA N 3aKOHOB

2. MpakTuueckas pabota «BamaHune abnoTmyecknx pakTopoB Ha YenoBeKa (HU3KME WU BbICOKHKE

TeMMepaTypbl)». M3yyeHne MexaHW3MOB afanTalum OpraHn3Ma YefioBeKa K HU3KUM 1 BbICOKUM
TemnepaTypam U 06bSCHEHWE MONYYEHHbIX PE3YNbTaTOB U HOPMY/MPOBaHUE BbIBOAOB (MUCbMEHHO) C

N

OK-1
OK-2
OK -7

OK-2
OK -4
OK -7
MK 4.3.
MK 5.2.
MK 5.3.
MK 5.5.
MK 6.3.
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MCcNnonb3oBaHMEM Hay4YHbIX I'IOHFITVII7I, TeopVIVI N 3aKOHOB

CamocToAaTesibHaa paboTa obyyaroLmxcs.

1. Fno6anbHble 3KONOTNYECKME I'Ip06fleMbI MNnyTn nx pewieHna - noOAroToeKa npeseHTaynm

2. anMeHEHVIe 9KONIOTMYECKNX 3HAHWUN B I'IpﬁKTVIH&CKOVI LeATe/IbHOCTW 4Ye/loBeEKa - NOATOTOBKa
npes3eHTaunmn

MpoteccnoHanbHO-0PUEHTUPOBAHHOE coflepXKaHune (cofepKaHue NPUKIALHOTO MOAyA)
Pasgen 5. buonorua B XX1U3Hu

Tema 5.1.
bunoTtexHonoruu
B XKU3HWU
Kaxxaoro

Tema 5.2.
BuoTtexHonoruu
M TEXHUYECKNE
CUCTEMBI

MpomexxyTouHas
aTTecTaumsa no
avcumnnnHe
Bcero:

OcCHOBHOe cogepxaHue
TeopeTnyeckoe cogepxxaHune:

BMOTEXHONOrMSA Kak HayKa U Npou3BoAcTBO. OCHOBHble HanpaB/ieHUs COBPEMEHHOW 6MOTEXHONOTNN.
MeToabl 6MOTEXHONOTUU. OBGBLEKTHI BUOTEXHONOTUU. DTUKA GUOTEXHONOTMYECKNX U TEHETUYECKUX
3KCNepnMeHTOB. MpaBuia noncka U aHann3a 6M03IKONOTMYECKOW MH(POPMALUK U3 PA3IMYHBIX MCTOYHUKOB
(HayuyHas 1 yye6HO-HayuyHas nnTepaTypa, CPeACTBA MACCOBOW MH(pOPMaL UK, CETb IHTEPHET U Apyrue).

CamocToATenibHas pabota obyyaroLwmxcs.
1 COBpEMEHHoe n3yvyeHune OGUOHUKMN, - noaroToBkKa COO6LLI|eHVIFI

OcHoBHOe cofepxxaHue

MpakTnyeckmne 3aHATUA:

Pa3BuTue 6MOTEXHONOTNIA C NPUMEHEHNEM TEXHUYECKNX CUCTEM (BMOMHXKEHEPUS, BUONHGpOPMaTHKa,
6MOHMKA) N UX MPUMEHEHUE B XXU3HMN Ye/I0BEKa, MOUCK U aHannm3 nHpopMauum U3 pasnmuHblX UCTOYHUKOB
(Hay4Hasi n yyebHO-Hay4Has nutepaTypa, CpeACcTBa MacCoBO MHGpopmaynu, cetb MHTepHET n gpyrue)

CamocToATenbHas paboTa obyyarwmxcs.

1.0ocTmxeHns B 061aCTU FeHETUYECKNX TEXHONOTUIA, - TOATOTOBKA COOOL EHUSA
2.0ocTmxeHuna B 061aCTW KNETOUYHOW WHXEHEpPUU, - NOATOTOBKA COOBLEHNS
3.[JocTuxeHns B 061aCTU MM EBbIX BUOTEXHONOTUI, - NOATOTOBKa COO6LW eHNS

OunddepeHunpoBaHHbIA 3a4eT

4 OK- 1
OK-2
OK -4
nK 4.3.
FNE 5.2,
MK 5.3.
HK j.j.
NnK 6.3.

OK - 1
OK-2
OK -4
MK 4.3.
MK 5.2.
3 MK 5.3.
MK 5.5.
MK 6.3.
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3. Ycnosus peanusauum paboyein nporpammbl 06Le06pa3oBaTe/IbHOMN
ANCUUNNHBI

3.1. Tpe6oBaHMSA K MMHMMANbHOMY MaTepnanbHO-TEXHUUYECKOMY
obecneyeHunto

Peanuzaumnss nporpammbl AUCUMNNNHBI TpebyeT Hannuua y4yebHOro KabuHeTa
«buonorun»

O6opyaoBaHue y4ebHOro KabuHeTta:

1 KnaccHas focka.
2. Y4yebHble nocobus n metogunyeckas nutepartypa.

TexHM4yeckune cpeacTaa O6y‘-IeHI/I$|Z

1 APM npenopasaTens

3.2. NHpopmaynoHHoe obecrnevyeHne obyyeHms
MNepevyeHb  pPeKOMeHAYyeMbIX  Y4YeOHbIX  M3gaHUN, VIHTepHEeT-pecypcos,
AOMNOSTHNTENBLHOW NUTepaTypbl

OCHOBHbIE UCTOYHUKMN:

1. buonorma : y4yebHUK W NpakTUKyM [ANA CcpefHero npogeccnoHanbHOro
obpasoBaHus / B. H. ApbirnH [v gp.] ; nog pegakuyuein B. H. ApbirnHa. — 2-

e m3g. — MockBa : WMapatenbctBo HOpant, 2023. — 378 ¢ —
(MpodeccnoHanbHoe obpasoBaHme). — ISBN 978-5-534-09603-3. — TekcT
. 3NeKTPOHHbIN // O6bpasoBaTenpHass nnargpopma KOpant [cant]. — URL:

https://urait.ru/bcode/511618 (gata obpaleHmns: 13.09.2023).

2. buonorusa. bas3oBbld U yrny6neHHbId ypoBHU: 10— 11 Knaccbl : y4ebHUK
Ans cpepgHero obuwero obpasosaHus / B. H. ApbirvH [u gp.] ; nog obuiei
pefakuvein B. H. ApbirmHa. — 2-e u3g., nepepab. n gon. — MoCKBa :
N3gatensctBo KOpanT, 2023. — 380 ¢. — (O6we06pa3oBaTe/ibHbIN LK),
— ISBN 978-5-534-16228-8. — TeKCT : 3/1eKTPOHHbIN // Obpa3zoBaTe/bHas
nnatpopma HOpant [cant]. — URL: https://urait.ru/bcode/530646 (pata
obpauieHus: 13.09.2023).

3. EpemueHko, O. 3. buonorusa: yuyeHune o buocgepe : yyebHoe nocobue ans
cpefHero npogeccnoHanbHoro obpasosaHusa / O. 3. EpemuyeHko. — 3-e
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n3g., nepepab. n gon. — Mocksa : M3gatensctso KOpant, 2023. — 236 c.
— (MpodeccnoHanbHoe obpasoBaHMe). — ISBN 978-5-534-10183-6. —
TeKCT : 3/1IeKTPOHHbIN /I ObpasosartenbHaa nnatopma KOpaiT [calT]. —
URL.: https://urait.ru/bcode/516507 (gaTa obpatieHus: 13.09.2023).

bnuHos, J1. H. 3konorusa: 10— 11 Knacchl : y4eOHUK AN1a cpeaHero obulero
obpasosaHusa / J1. H. banHos, B. B. Monskosa, A. B. CemeHua ; nog obuein
pegakuuen J1. H. banHoa. — Mocksa : M3patenscteo HOpant, 2023, —
189 c. — (O6uweobpasoBaTe/ibHblil UMKN). — ISBN 978-5-534-16248-6. —
TeKCT : aNeKTPOHHbIN // Obpa3oBaTenbHad nnatopma KOpalTt [canT]. —
URL.: https://urait.ru/bcode/530669 (aata obpaweHuns: 13.09.2023).

KysHeuoB, J1. M. 3konorua : y4yeOGHMK W MpPakTUKyM A1 CpPefHero
npoteccmoHanbHoro obpasosaHus / J1. M. KysHeyos, A. C. Hukonaes. —
3-e n3g., nepepab. n gon. — Mocksa : M3gatensctBo KOpanT, 2023. — 330
c. — (MpodeccmoHansHoe obpasoBaHue). — ISBN 978-5-534-15544-0. —
TeKCT : 3/1eKTPOHHbIN // ObpasosatenbHasa nnatdopma KOpaint [canT]. —
URL.: https://urait.ru/bcode/512200 (pata o6patieHuns: 13.09.2023).

LONONHNTENbHbLIE NCTOUYHUKMN:

6.

Buonorusa. O6waa 6uonorua: y4veb. Ans 10-11 kn. obuieobpasosar.
YupexaeHnin: 6a3oBblit ypoeeHb / (O.K. benses, MN.M. bopoguH, H.H.
BopoHuyos u ap.) nog pea. 4. K. bensesa, ' M. [Abimwunya; Poc. akag.
HayK, Poc. akag. obpa3oBaHus, U34-BO «l1pocBeleHne». - 7-e. n3g. - M. :
MpoceeweHne, 2008. - 304 c. : c. : wn. - (AKafeMUYECKUA LUIKONbHbIN
yuyebHuK). - ISBN 978-5-09-019091-6

MHTepHeT-pecypchl.

1

w

http://www.sbio.info/ Bca 6uonorua - CoBpemMeHHass 6MON0rns, Hay4Hble
0630pbl, HOBOCTU HayKMu

http://college.ru/biologiva/

http://www.ecocommunity.ru

http://school-collection.edu.ru/collection
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4. KOHTpOMb M OuUeHKa pe3ynbTaToOB O0CBOEHMA 06ueobpaszoBaTesibHOM
ANCUMNANHDI

KOHTPO/Mlb 1 OLIEHKAa pe3ynbTaToB  OCBOEHWS  06LLeo6pa3oBaTebHON
AUCLUMMNANHBLI  PacKpbIBalOTCA  Yepe3  AUCLUMAUHAPHbIE  pe3y/bTaThl,
HanpaB/ieHHbIe Ha (OPMUPOBaHME OBLLUX N MPOMPECCUOHAbHBIX KoMMeTeHLUIA no
pasfienam 1 TemMaMm COfepXKaHus y4ebHOro matepuana.

Oo6buwas Pasgen/Tema TUnN OLEHOYHbIX MEPONPUATUNIA
KoMneTeHUnA

Pasgen 1. KneTtka - KoHTponbHaa pabota «MoneKynsapHblli
CTPYKTYpPHO- YPOBEHb OpraHu3aLmm X MBoro»
(MYHKLUMOHaNbHAaa efnHnLa
XXNBOTO

OK 02 Buonorns kak Hayka. O6was  3anonHeHuWe TabauLbl C ONUCAHMEM METOA0B
XapaKTePUCTUKA XU3HK MWKPOCKONMUPOBAHUA C UX LJOCTOUHCTBAMMU U

HefoCTaTKaMu.

3anofiHeHue Tabnnubl «BKnag yuyeHbiX B
pasBuTMe 6UONOTUN»

3anofiIHeHUe CPaBHUTENBHOW Tabnnybl
CXOACTBA U PasnnMunii X1UBOTO N HE XUBOTO

OKO01 CTpYKTYpHO- OueHnBaeMas AUCKYyccuUsa No Bonpocam Nekumn
OK 02 (hyHKLMOHANbHAA Pa3paboTKa MEHTaNnbHOW KapThl MO
OK 04 opraHusayns KneTok Knaccu@ukauum KNeTok n uX CTPOEHMI Ha

Npo- 1 3yKapMoTUUYeCKUX 1 No Lapcream B
MWUHW rpynnax

BbinofiHeHWe ¥ 3aWmMTa NpakTMyeckmx pabor:
«CTpoeHue KNeTKu (pacTeHmnsa, XUBOTHbIE,
rpnbbl) N KNEeTOUHble BKAOUYEeHUS (Kpaxman,
KapoTUHOWAbI, XN10PONaacTa, XpoMOnnacTbl)»
MpakTnyeckoe 3aHATUe. lpeacTaBneHne
YCTHbIX CO06LLeHUNI C Nnpe3eHTaunel,
MOATOTOBMEHHbIX MO NEPEYHI0 UCTOYHMKOB,
peKOMeHJ0BaHHbIX NpenojaBaTenem

OKO01 CTpyKTypHO- ®poHTanbHbIM onpoc
OK 02 (hYHKLUMOHaNbHbIe haKTopbl PaspaboTka rnoccapus
HacCne4CTBEHHOCTH PeweHune 3agay Ha onpeaeneHne

nocnefoBaTe/ibHOCTU HYKNeOTULO0B,
aMWHOKMWUC/IOT B HOPME U B C/lyYae U3MEHEHUSA
nocneposartenbHocTu Hykneotngos AHK

OK 02 O6MeH BellecTB U ®poHTaNbHbLIA onpoc
npespaLjeHne SHepPrum B 3anofHeHMe CpaBHUTENbHOW Tabnnybl
KneTKe XapaKTepuUCTUK TUNOB 0O6MeHa BelLecTB
OK 02 XXU3HEHHbIW LUK KNETKN. O6cyxpaeHune No BoNpocaM JieKLuu
OK 04 MuTos. Melio3 Pa3paboTka NeHTbl BPEMEHU XXWU3HEHHOTO
umKna
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OK 02
OK 04

OK 02

OK 02
OK 04

OK 01
OK 02
OK 04

OK 01
OK 02
OK 04

OK 02
OK 04

OK 02
OK 04

OK 02

Pasgen 2. CTpoeHune u
(MYHKLUN opraHuM3ma

CTpoeHue opraHusmMa

®OopMbl Pa3MHOXEHUA
OpraHu3MoB

OHTOreHe3 pacTeHMUA,
XXUBOTHbIX W YenoBeKa

3aKOHOMEpPHOCTH
HacnegosaHua CuensieHHoe
HacnegoBaHWe NPU3HaKoOB

3aKOHOMepHOCTH
M3MEHYNBOCTHU

Pasgen 3. Teopusa
3aBonoLnmn

McTtopusa 3BONOLMOHHOTO
ydyeHus. MuUKpoasoiouma

M akpoasonouns.
BO3HUKHOBEHWE U pa3BuUTME
XU3HWN Ha 3emnie

|_|pOI/ICXO)K,quI/Ie yenoseka -

20

MpakTuyeckasa paboTa “CTpoeHue n
(MhYHKLUK opraHusma”

OueHunBaemasn guckyccus

Pa3paboTKa MeHTa/bHOI KapTbl TKaHef,
OpraHoB M CUCTEM OpPraHoB OPraHM3mMoB
(pacTeHmns, XXMBOTHbIE, YEOBEK) C KpaTKOIA
XapaKTepUCTUKON UX PYHKLWI

®poHTanbHLIR onpoc

3anonHeHune Tabnuubl C KPaTKOI
XapakTepucTUKOli 1 npuMepamMu hopm
Pa3MHOXEHUSA OpraHu3mMoB

Pa3paboTka NeHTbl BPEMEHMU C
XapaKTepuUCTUKOMN 3TanoB OHTOreHesa
OTAENbHON FPYNNoOW XXMBOTHLIX U YenoBeKa no
MUKporpynmnam

Tect/onpoc

CocTaBfeHne XMN3HEHHbIX LUKN0B pacTeH Ul
no otgenam (MOXOBMAHbIE, XBOLW,EBUAHbIE,
NanopoOTHUKOBUAHbIE, TONOCEMEHHbIE,
MOKPbITOCEMEHHbIE)

Pa3paboTka rnoccapus

®poHTanbHLIR onpoc

TecT no Bonpocam nekuuu

PeleHune 3a4ay Ha onpegeneHue
BEPOATHOCTU BO3HUKHOBEHUSA
HacneiCTBEHHbIX MPU3HAKOB NpU MOHO-, AU-,
NOANTUGPUAHOM M aHaNU3upyoLWwem
CKpew,MBaHUU, Npu CLEMNIEHHOM
Hac/nefoBaHWUK, COCTaBNeHMUe
FEHOTUMMUYECKUX CXEM CKpEeLLMBaHUS

TecrT.

PeweHwne 3afay Ha onpegeneHne Tuna
MyTauum npu nepejaye HacnefCcTBEHHbIX
NPU3HAaKOB, COCTAB/IEHWE TEHOTUNMUYECKUX
CXeM CKpelwuBaHus

MpakTuuyeckan paboTta “TeopeTnyeckme
acrneKkTbl 3BOMIOLUN XN3HU Ha 3emnie”

®poHTanbHLI onpoc

Pa3paboTka rnoccapus TepMUHOB
Pa3paboTka NeHTbl BpEMeHU pa3BnuTuAa
3BONOLMOHHOIO y4yeHus

OueHunBaemas AMCKYCCUA: UCMONb30BaHME
aprymeHToB, 6M010rM4YeCKON TEPMUHONOTUMN 1
CUMBONVKWN ANS LOKAa3aTenbCTBa POACTBA
OpPraHn3MoB pa3HbIX CUCTEMATUYECKUX Tpynn
Pa3paboTKa NeHTbl BpeMeHWN BOZHUKHOBEHMWA U
pa3sBUTUA XU3HN Ha 3emie

®poHTanbHbLIA onpoc



OK 04

OK 01
OK 02
OK 07

OK 01
OK 02
OK 04
OK 07
OK 02

OK 04
OK 07

MK 4.3.
MK 5.2.
MK 5.3.
MK 5.5.
MK 6.3.

OK 01
OK 02
OK 04

MK 4.3.
MK 5.2.
MK 5.3.
MK 5.5.
MK 6.3.

OKO01
OK 02
OK 04

MK 4.3.
MK 5.2.
MK 5.3.
MK 5.5.
MK 6.3.

dHTPOMOT€EHES

Pasgen 4. Okonorusa

3Konornyeckue aktopbl u
cpegbl Xusuu. Monynauyns,
coobuwecTBa, 3KOCUCTEMbI

Buocgepa - rnobanbHas
3KONOrnyeckas cuctema.
BnusHne aHTPOMOreHHbIX
thakTopoB Ha 6uoctepy

BnusHue counanbHo-
9KOMIOTUUYECKUX (haKTOPOB Ha
3[10p0BbE YenoBekKa

Pasgen 5. bnonorna B XX1U3HU

BMOTEXHOMOTUN B XKU3HU
KaXK[oro

BrnoTtexHonoruu un
TeEXHN4YeCKne CUCTeMbl
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Pa3pa60TKa JTEHTbl BPEMEHWN NPOUCXOXOEHNA
4yenoBeKa

TecT nNo akonornyeckum akrtopam u cpegam
XW3HW opraHn3moB. CocTaB/ieHNE CXEM
KpyrosopoTa BeL,ecTB, UCNOb3ya MaTepuansl
nexKuunm

PeweHne NpakTUKO-OPUEHTUPOBAHHBIX
pacuyeTHbIX 3a4aHWin N0 NepeHOCy BeL,ecTBa U
JHEepPrumn B 3KOCUCTEMAX C COCTaB/ieHNe
Tpohmyecknx ueneir u nmpamug 6nomaccbl u
3Heprunm

OueHunBaemasn gmMckyccua
TecT. MpakTnueckasa pabota “OTxX0A4bI
npoussoacTtea”

OueHunBaemas gMCKyccus

BbinonHeHue npakTnuyeckoli paboTbl Ha
BbIGOD:

"YMcTBEHHas paboToCcnoco6HOCTL",
"BnuaHue abnoTu4ecKnx pakTopoB Ha
yenoseka (HM3KMe U BbICOKUE TemnepaTypbl)"

3awunTa Kelica: npeAcTaB/ieHWe pe3ynbTaToB
pelweHunsa KelicoB (BbICTYyMAeHME C
npeseHTaynen)

BbinmonHeHne Kelica Ha aHanM3 UHGopMaLum o
Hay4HbIX JOCTUXEHUAX B 061aCTH
reHeTUYECKUX TEXHONOTUIA, KNeTOYHOIA
MHXEHEPUN, NMULLEBLIX 6MOTEXHONOTUIA (N0
rpynnam), npeAcTaB/ieHWe pe3ynbTaToB
peLeHNs KENCOB

BbimonHeHMe Keilca Ha aHanu3 MHQopMaLum o
pasBMTUA GUOTEXHONOTUIA C NPUMEHEHUEM
TEXHWYECKUX cucTem (Mo rpynnam),
npefAcTaBNeHne pe3yNbTaTOB pelleHns KelicoB



