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PaGouas mnporpamma o0011e00pa3oBaTeIbHON JMCUMIUTHHBL  «bHOIOrUs»
paspaboTana Ha OCHOBe (elepalbHOr0 TOCY/IapCTBEHHOTO 00pa30BaTeILHOIO
cTaHjapra cpejiiHero obuero odpa3oBaHUs M € yYE€TOM MPHMEPHOH MPOrpamMMbl
o6111e06pa3oBaTe/bHON AUCUUILTUHBI «bHOTOTHS) yTBEpHKICHHOH Ha 3ace/laHuH
CoBera 10 OLEHKE COIEPIKAHHsi M KauecTBa NPMMEPHBIX pabo4WX MPOrpamm
0011e00pa30BaTeIbHOIO M COLMAIbHO-TYMAaHUTAPHOIO  IMKJIOB  CPEJIHETO
npodeccronanbHoro obpasosanus [Tpotoxon Ne 14 or 30 HosOps 2022 r.

Opranusauus-pa3paborunk: THUXOpelKkui TEXHHKYM IKEJIE3HOLOPOKHOTO
tpancriopra —  (uuuan  DelepaibHOro  rocylapcTBEHHOro  OI0DKETHOro
06pa3oBaTebHOTO  yupexjaeHHs  Bbicliero  obpasoBaHusi  «PoCTOBCKHH
rocynapcTBenHblil yuusepcutet myteii coobuienns» (TTKT — ¢punnan PI'VIIC)

Pa3paboTumku:

»Kecreposa H.J1., nperionasarens TTXKT — ¢puanan PIYIIC.
benesuena A.H., npenoaasarens TTXKT — gunuan PI'YIIC.
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JJUCHUILIIAHBI «BUOJIOT UsT»

1.1 MecTo aMCHMIVIMHBI B CTPYKType 00pa30BaTe/IbHOIl NPOrpaMMbl
CIIO:

O6mieobpazoBaTenpHas IUcHUIUIMHA «buonorusy sBiseTcss o0s3aTelbHON
4acThi0  00IIe00pa30BaTeIbHOTO IIMKJIA O00pa3oBaTeIbHOM MporpaMMbl B
cootBercTBUM ¢ DPI'OC CIIO mno cneumansHoctu 08.02.10 CTpouTenbcTBO
’KEJIE3HBIX JIOPOT, MyTh U MyTEBOE XO3SIUCTBO.

1.2. He.]'lld U INIAHUPYEMBIE PE3YJIbTATBI OCBOCHUSA TUCHMUIIJIMHBI

1.2.1 eau u 32724 JUCUMILIMHBI.

Heanb: dopmupoBanue y CTYACHTOB TMPEJACTABICHUS O CTPYKTYpHO-
(GyHKIMOHATBLHOM OpraHu3allii JKUBBIX CHUCTEM pPa3HOTO paHra KakK OCHOBBI
NPUHATUS PEIICHWH B OTHONMICHWH OOBEKTOB JKMBOW TIPHPOABI U B
MIPOU3BOICTBEHHBIX CUTYAIIHSIX.

3agayu:

1) chopmupoBaTh MOHMMAaHHE CTPOEHHUS, MHOrooOpa3zus U OCOOEHHOCTEH
JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alliM, 3aKOHOMEPHOCTEHW MpOTEeKaHUs
OMOJIOTMUECKUX TMPOLIECCOB U SIBICHUH B OKpY)KAIOIIEH Cpele, LEeTO0CTHOM
HAyYHOW KapTHHBl MHpA, B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUS ONPEHCIATh JKUBBIE OOBEKTHI B TPHUPOAC; MPOBOIUTH
HAOIOIEHUS 32 HYKOCHCTEMaMH [Tl BBISIBIICHUSI €CTECTBEHHBIX U aHTPOMOTEHHBIX
W3MEHEHUH, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHU,

3) cdopmupoBaTh HaBBIKM TPOBEIEHUS MPOCTEUIINX OMOIOTUYECKUX
HKCIEPUMEHTAIbHBIX HCCIEJOBAHUA C COOJIIOJIGHUEM TIpaBUJ 0OE€30MacHOro
oOparieHus ¢ 00beKTaMu U 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUSI HUCIIOIH30BaTh WH(MOPMAITUIO OMOJIOTUYECKOTO XapaKTepa
U3 Pa3INIHBIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHUS  MOPOTHO3UPOBATH  TMOCIEICTBUS  CBOEH
JESITEIIbHOCTH TI0 OTHOILICHUIO K OKpPY)KaloIel cpeie, COOCTBEHHOMY 37I0POBBIO;
00OCHOBBIBATh M COOTIOAATH MEPHI TPODUIAKTHKY 3a00JICBaHUM.

6) copMupoBaTh MOHWMAHHUE 3HAYUMOCTH JOCTIKCHUNU OMOJOTUYECKOMN
HAYKH W TEXHOJOTUHA B TMPAKTUYECKOW NEATCIHHOCTH YEIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHA.



1.2.2. TIlnanupyemble pe3yJbTaThl OCBOECHHS 0011e00pa30BaTeIbHON IMCHUIIUHBI B cooTBeTcTBUH ¢ PI'OC
CIIO u Ha ocHoBe PI'OC CIIO

Ko 1 nHaumMenoBanue
(hopMHUpPYEMBIX KOMIICTCHITUI

[limanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

Oo6mue

JucuunnuHapHbie

OK 01. Beibupats cioco0Obl
peuieHus 3a1a4
npodeCCHOHATLHON
JEeSATeIbHOCTH TPUMECHHUTEITHHO
K pa3IM4HbIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:
— TOTOBHOCTH K TPYJly, OCO3HAHUE LIEHHOCTU MAacTEepPCTBa,

Tpyaoooue;

— TOTOBHOCTb K AKTHBHOM JeSATSIbHOCTH
TEXHOJOTMYECKOW M COIMAIbHOW  HAIMPaBICHHOCTH,
CIIOCOOHOCTh WHHUIIMUPOBATD, IUTAHUPOBATh u

CaMOCTOSITEJIbHO BBIIIOJIHATH TAKYIO JACSITEIbHOCTD;
— HUHTEpeC K pa3nudyHbiM cdepam MpoecCuOHATbHOU
JeSATETbHOCTH
OBananenue YHHBEPCAJIbHBIMHA
MO3HABATEJIbHBIMU JAeHCTBUAMM:
a). 0a3oBble JOTrHYeCKHe JelCTBHI:
— CaMOCTOSITENIbHO (DOpPMYIIMpPOBaTE M aKTyaIHM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;
— YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JUIsL CpaBHEHUSI, Ki1accuuKauu 1 00001eHHS;
— ONpEeAeNATh UeIu AeATEeIbHOCTH, 33/1aBaTh apaMeTpPhbl U
KPUTEPUU UX TOCTUKEHUS;
— BBIIBJISATH 3aKOHOMEPHOCTH W
paccMaTpuBaeMbIX SIBJICHUSX;
— BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE pE3YyJbTAaTOB IEJISIM, OLEHUBAThb PHUCKHU
MMOCJICICTBUI IEATCILHOCTH;
— pa3BUBaTh KpPEATUBHOE MBIIUICHUE TMPU PEUICHUU
YKU3HEHHBIX TIPOo0IieM

0). 0a3oBble HCCJIEN0BATEIbCKHE 1€HCTBUS:
- BJANeTh HaBBIKAMHU Yy4EOHO-HCCIEAOBATEIbCKON U
MPOCKTHOW  JCATENHHOCTH, HABBIKAMH  pa3pelIeHUs

Y4eOHbIMH

IPpOTUBOPCUUA B

- copMHpPOBAaHHOCTH 3HAHUM O MeECTe H POJIU
OWonoruy B CHUCTEME  HAYyYHOrO  3HAHUS,
(GyHKIIMOHAJIBHOW TpPaMOTHOCTH uelOBeKa s
pEeIIeHUs KU3HEHHBIX TPOOIIEM;

- c¢hOpMUPOBAHHOCTD YMEHHSI  PACKpbIBaTh
COJIEpKAaHUE OCHOBOIIOJATAIOIINX OHOIOTHYECKUX
TEPMHHOB U TMOHSATHH: KU3Hb, KIJIETKA, TKaHb,
OpraHu3M, BUJI, OMYJISALHS, YKOCUCTEMA, OUOIIEHO3,

ouochepa; Metaboausm (0OMEH BeEIIECTB |
IpeBpaIicHue SHEPTHUN), roMeocTas
(camoperynsusi), 6uocuHTe3 Oenka, CTPYKTypHas
OpraHW3aIsl JKUBBIX CHCTEM, JWCKPETHOCTD,
caMOperyJIsIIus,
CaMOBOCITPOU3BEACHUE(PETIPOTYKIIUS),
HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
HHEPro3aBUCHUMOCTh, POCT W Pa3BUTHE, YPOBHEBas
OpraHHU3aIus;

- chOpMHpPOBAHHOCTH  YMEHHSI  PACKpBIBATh

coJlep’)KaHWE OCHOBOTMOJArarluX OWOIOTUYECKUX
TEOPUA M THUIOTE3: KJIETOYHOW, XPOMOCOMHOI,
MYTallMOHHOMW, SBOJIIOLIMOHHOM, MPOUCXOKACHUS
KW3HU 1 4eJI0BEKa;

- copMHpOBAaHHOCTH  YMEHHS
OCHOBOITOJIATalONMe OHOJOTUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH (I'_Mennens, T.Moprana,
H.N.BaBunosa, 3.I'exkens, ®.Mromepa, K.bapa),
IPAaHUIIBI TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- TpuoOpeTeHre OmbITa TPUMEHEHUS OCHOBHBIX

pacKpbIBaTh




npobiewm;

- BBUBJATH  NPUYMHHO-CIICJCTBEHHBIC  CBSA3M U
aKTyaJIM3MpOBaTh  3aJady, BBIABUTATh THUIIOTE3y €€
peIIeHHs, HAXOIUTh apTyMEHTHI /IS JI0Ka3aTelIbCTBA CBOUX
YTBEPXKACHHIA, 33]1aBaTh MapaMeTPhl U KPUTEPHH PEIICHUS;
- aHAJIM3UPOBATh TOJYYCHHBIC B XOJE PEIICHUS 3a7auu
pe3yNbTaThl, KPUTUYECCKH OIEHUBATh HMX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- yMeTh TMEPCHOCUTh 3HAHWS B I[IO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATCIIbHOCTH;

- YMETh HMHTETPHUPOBATHh 3HAHWS M3 PA3HBIX IMPEIMETHBIX
obnacreii;

- BBIBUTaTh HOBBIC HJIEH, Mpeajaratb OPUTHHAJILHBIC
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B IIO3HABATCIBHOW M
COLIMAJILHOM MPAKTUKE

METOJI0OB HAy4YHOTO IIO3HAHUsA, HCIIOJIb3yEMBIX B
Ouonoruu: HAOMIOACHUS U OMNHCAHUS >KUBBIX
CHUCTEM, NPOLIECCOB MW SABJIECHUW; OpraHU3alud U
NpoBeIeHUST  OHMOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIJIBIOKEHUS THUIIOTE3, BBISBICHUS 3aBUCHUMOCTH
MEXIYy HCCIEAYEMBbIMU BEIMYMHAMHU, OOBSICHEHUS
MOJIYYEHHBIX PEYIbTaTOB U  (HOPMYITHPOBAHUS
BBIBOJIOB C HCIIOJb30BAHUEM HAy4YHBIX IOHATHUH,
TEOPUI U 3aKOHOB;

- c¢(hOpMHUPOBAHHOCTh
CYLIECTBEHHBbIE  MPHU3HAKK  BHUPYCOB,  KJIIETOK
MPOKAapUOT U  JYKApUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHu3MOB, BUJIOB,
OMOTeoIeHO30B M DJKOCHCTEM;  OCOOEHHOCTHU
IIPOLIECCOB OOMEHa BEIECTB U U IMPEBpallCHUS
SHEPrUM B KJIETKE, (DOTOCHHTE3a, MIACTHUYECKOTO U
HHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MUTO3a,

YMCHUA BBIACIIATH

Meiio3a, OILJIOJIOTBOPCHHSI, pa3BUTHS u
pa3MHOXKEHUS, WH/IMBUTYAIEHOTO pa3BHUTHS
opraHusma (onTOTEHE3a),00pHOBI 3a
CYIIECTBOBaHHE, €CTECTBEHHOTO orbopa,
BUI000pa30BaHus, MPUCTIOCOOTICHHOCTH
OpraHW3MOB K cpene  OOWTaHUS,  BIIHMSHHS
KOMITIOHEHTOB HKOCHCTEM, aAHTPOTIOTEHHBIX

N3MEHEHMII B DJKOCHCTEMax CBOCH MECTHOCTH,
KpyroBOopoTa BEIIECTB U IPEBPALECHUE DHEPTHUHU B
ounocdepe;

- c(OpMHPOBAHHOCTD YMEHHUS pemars
OuooruuecKue 3aJauu, COCTaBJISITh
TEHOTUIIMYECKHE CXEMBbI CKpEIIMBAaHMs Ul Pa3HbIX
TUIIOB HAcleJ0BaHUS MPHU3HAKOB Yy OPraHU3MOB,
COCTaBJIAITh CXEMBI IIEPEHOCA BEIIECTB U 3HEPTUU B
HKOCHCTEeMaXx (LIeNY MUTaHMsI, MUIIEBbIE CETH)




OK 02. Mcnionp30BaTh
COBpPEMEHHBIE CPEJICTBA
ITOMCKA, aHaIu3a 1
HHTEPIIpETalny HHPOPMAITUU
1 “HGOPMAIHOHHBIE
TEXHOJIOTHUU IJIS BBIIIOJITHCHUA
3aja4 podeccruoHaIbHON
IEeITEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'0 MO3HAHMSA:
- c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOILECTBEHHOU

MPaKTUKH, OCHOBAHHOT'O Ha JTHaJIore KYJbTYD,
CIIOCOOCTBYIOIIIETO  OCO3HAaHHUIO  CBOETO  MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpPIICHCTBOBAaHUE  SI3BIKOBOM W  YHUTATEJIbCKOU

KYJIBTYpPBI KaKk CPEICTBA B3aUMOJICHCTBUS MEX1Y JIFOJIbMU U
IMO3HAHHA MHUPA,

- OCO3HAHUE IIEHHOCTU HAyYHOU J1eATeNbHOCTH, TOTOBHOCTD
OCYIIECTBIISAITh ~ IPOEKTHYHD U HCCIEIOBATENbCKYIO
JEeSTeNIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;
Osianenue YHHBepPCAJIbLHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ ungopmanuei:

yuyeOHBIMHU

- BJAACTb HaBBbIKaMHU  IMOJIYYCHHA I/IH(I)OpMaI_II/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBHO
OCYLICCTBJIATDH IIOUCK, aHaJIu3, CHUCTEMATHU3allIO n

UHTEpIpeTannio WHYOPMAIMKA Pa3IUYHBIX BHIOB M (GOpM
IIPEICTABIICHNS,;

- cO37aBaThb TEKCThl B pa3MYHBIX (opMaTrax Cc y4eToM
Ha3zHaueHUsl UH(OpPMAIMK U 1IeJIeBON ayAUTOPUH, BbIOMpast
ONTUMAJIBHYIO (POPMY IIPECTaBICHHS U BU3yaIU3alliu;

- OLIEHMBATh JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMAIIUH,
€ COOTBETCTBME IPABOBBIM U MOPAIBHO-ITUYECKUM

HOpMaM;
- HWCIIOJIb30BaTh  CpelICTBa  MHQPOPMALMOHHBIX U
KOMMYHHKaIIMOHHBIX TEXHOJIOTH B peleHnn

KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpTaHU3aIlMOHHBIX
3a1a4 ¢ COOJOeHNEeM TPeOOBaHUN SPrOHOMHKH, TEXHHUKH
0€30MacHOCTH, TUTUEHBI, pECYpCOCOEpEKEHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 6€301acHOCTH;

- BJAJeTh HABbIKAMU pAaCO3HABaHWsI M 3alIUThI

- chOpPMUPOBAHHOCTh  YMEHHHA  KPUTHYECKH
OLICHUBATh uH(pOpMaLIHIO OHMOJIOrMYECKOro
cozepKaHus, BKJIKOYAIOIIYIO IICEBJOHAYYHBIE

S3HAHHA M3 PpPa3jIM4YHbIX HCTOYHHKOB (Cpe,Z[CTBa

MaccoBoil  MHGOpPMALWK,  HAYYHO-TIOMYJSPHbIC
MaTepHuabl);

- UHTEPUPETHUPOBATb  ATUYECKHE  ACTIEKTHI
COBPEMEHHBIX  HCCIEIOBaHWUM B OHOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

paccMarpuBaTh rino0agbHbIe IKOJIOTUYECKHUE
npoOJeMbl  COBPEMEHHOCTH, (OpPMHPOBATH IO
OTHOUICHUIO K HUM COOCTBEHHYIO MTO3HIIHUIO;

- c(OPMHPOBAHHOCTh  YMEHUH CO3/1aBaTh

COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOILEHUS HA
OCHOBE OMOJI0rn4YecKon UHpOpMALUU u3
HECKOJIBKUX HCTOYHHMKOB, I'PaMOTHO MCIIOJIb30BaTh
MOHSTUMHBIN anmnapar 6MoJ0Tuu




uHpopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 04. ODddexTrBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEICIICHUIO;

- OBJIaJIcHHME HaBbIKaMU Y4eOHO-HCCIIEeI0BaTEIbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBiajeHue YHHMBEPCAJbHBIMH KOMMYHHKATHUBHBIMH
AeMCTBUAMMU:

I') COBMECTHAS 1eATEJbHOCTh:

-IIOHUMAaTh M HUCIOJIb30BaTh IIPEUMYILECTBA KOMaHIHON U
WHAUBUAYaAIbHON paboThI;

-[IPUHAMATH eI COBMECTHOMN NEeATEIbHOCTH,
OpraHM30BBIBaTh U KOOPJAMHHMPOBATH JCHCTBUA IO €€
JOCTH)KCHMIO: COCTAaBIATh IUIAH JEHCTBHU, pacIpeneisiTh
pOIM C y4eTOM MHEHUH y4YaCTHHKOB  OOCYXKIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

-KOOPIMHUPOBATh M BBINONHITH pPabOTy B YCIOBHSX
peanbHOrO, BUPTYAJIBHOIO 51 KOMOWHUPOBAHHOTO
B3aUMO/ICUCTBUS

OcylecTBISITh MO3UTUBHOE CTPATETHYECKOE IOBEJIECHUE B

Pa3JIMYHBIX  CUTyalHUsX, IMPOSBISITE TBOPYECTBO U
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

OBaagenue YHUBEpPCaJIbHbIMHU peryasiTHBHbIMM
JeHCTBUSIMMU

1) NpUHATHE ce0sl U APYTHUX JIKOAe:

- NPUHUMATh MOTHBBI M apryMEHTBl APYIMX JIOJAEH NpH
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- TpHU3HaBaTh CBOE MPABO M TPaBO APYrHX JIOACH Ha
OIINOKH,

- pa3BUBaTh CIOCOOHOCTHh TOHUMATh MHpP C TIO3UIUHU
JIPYroro 4yejoBeKa

[IpuoOperenue ombITa MPUMEHEHHS OCHOBHBIX
METOJIOB HAY4YHOI'O II03HAHUA, HCIOJb3yEMbIX B
Ouonoruu: HAOMIOACHUS U ONHUCAHMS JKUBBIX
CHUCTEM, NPOLIECCOB WU SIBJIEHUW, OpraHu3aluyd U
NpoBeIeHUST  OWOJIOTMYECKOTO  JKCIIEPUMEHTA,
BBIJIBIOKEHUS THUIIOTE3, BBISBICHUS 3aBUCUMOCTH
MEXYy HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUS
MOJIYYEHHBIX PE3YNbTaTOB H  (HOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJb30BAHMEM HAYYHBIX IOHATUH,
TEOpUI U 3aKOHOB

OK 07.
CopelicTBOBAaTh COXPAHEHUIO
OKpY>KaloIleu Cpelibl,

B 00J1acTH 3K0JIOrH4eCcKOro BOCIIUTAHUSA
- c(hOpMUPOBAHHOCTh IKOJIOTHUECKON KYJbTYpHI,
IIOHUMAaHUC BIINAHUA COIMUAJIBbHO-DKOHOMHWYCCKHNX

CdopMupoBaHHOCTH yMEHUS MIPUMEHSATH
MOJTyYEHHBIE 3HAHUS JUTSt 00BsICHEHUS
OMOJIOTUUECKNX TPOIECCOB W  SIBICHUMW, JUIS




pecypcocOepereHuIo,
MIPUMEHSATH 3HaHUS 00
M3MEHEHHUH KIIMMarTa,
MPUHITUIIEI OEPEKITMBOTO
POM3BOJICTBA, PPEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX

MPOLECCOB HA COCTOSIHUE IIPUPOJIHOM U COLIMATIBHOM CpPEbI,

OCO3HAHHWE IJIOOATBHOrO  XapakTepa  AKOJOTHYECKUX
npoOemM
- IUIAaHUPOBaHWE W  OCYIIECTBJICHUE JICWCTBUH B

OKpYKaIoIIEe cpelie Ha OCHOBE 3HAHUSA LEJENH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

IIPUHATUS IIPAKTUYECKUX PELICHUHN B IIOBCEIHEBHOU
’KM3HU C LIEJIbI0 0OecrieueHus: 6e301acHOCTH CBOErO
3I0pOBbS M 3J0pOBbs  OKPYXKAKOLIMX JIIOIEH,
coOuro/ieHre 3J0poBOro oOpa3a KHM3HH, HOPM
I'PaMOTHOTO IOBEJICHUsI B OKPYKAIOLIEH IPUPOIHON
cpezie; IOHUMaHHe HEO0OXOAUMOCTH UCIOJIb30BaHUS

CUTyaLHsIX -aKTUBHOE HENpUATHE JEUCTBUM, IPUHOCAIIMX Bpel | JOCTHKCHUHN COBPEMEHHOMN ouosiorun u
OKpYXKarollen cpene; OMOTEXHOIOT Ul TUIS palMOHaIbHOIO
-YMEHHE IIPOTHO3UPOBATh HEeOJIarONpUTHBIE | IPUPOIONOIb30BAHUS
JKOJIOTHYECKHE IIOCIIEICTBHUS IIPEeIITPUHUMAEMBIX
JICMCTBUM, IPEAOTBPAILATD UX;
-pacIIUpeHUe  OmbITa  JEATENbHOCTH  3KOJOTMYECKOU
HaIIPaBJIECHHOCTH;
-OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIIeJ0BATENIbCKOM,
IIPOEKTHOM ¥ COLMAIILHOMN IESATEIBHOCTH
- c(hopMHUPOBAHHOCTH  3KOJOIMYECKOW  KYJIbTYpHI,
IIOHUMaHUe BIIUSTHUSA COLIMAIbHO-OKOHOMUYECKHUX
. . CdhopMupoBaHHOCTB yMEHUs IPUMEHSITh
IIPOLIECCOB HA COCTOSIHUE ITPUPOAHON U COLUAIBHON CPEIbI,
IIOJIy4YEHHBIE 3HAHUA JUISL O0BSICHEHUS
OCO3HAaHME IJ00AJIBHOIO  XapakTepa  SKOJOTHYECKHX .
IIK 2.5 O6ecneunBars HDoBIEeM OMOJIOrMYECKUX MPOLECCOB U  SABJICHUH, AJs
co0uroIeHre IpU P . . MIPUHATUSA IPAKTUYECKUX PEIICHUI B ITOBCEIHEBHOMN
- IUIAHHPOBAaHME M  OCYIIECTBICHUE  JIEUCTBUH B

CTPOUTENLCTBE, KCIUTyaTalluu
KEJIE3HBIX JIOpOT TpeOOoBaHUH
OXPaHbI OKPYKAIOIIEH CPEAbI U
IIPOMBILTICHHOU
0€30MacHOCTH, TPOBOJUTD
o0OyuyeHHe nepcoHaia Ha
MPOU3BOJICTBEHHOM y4YacTKe.

OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMS LIE€JIE€H YCTOMYHUBOTO
pPa3BUTHS YEIOBEUECTBA,

-aKTUBHOE HEIPUATHE JEUCTBUM, IPUHOCAIINX BpEX
OKpYKaroIlei cpese;

-YMEHHE IIPOTHO3UPOBATH HeOJIaronpusTHhIE
DKOJIOTUYECKHE MTOCJIEICTBHS IpEANPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLATD UX;

-pacllupeHue  OMbITa  JACATEIBHOCTH  SKOJOTHYECKOU
HaIpaBJICHHOCTY;

JKH3HU C IENIBI0 00ecieueHUs 0€30I1aCHOCTH CBOETO
3MI0POBbSI U 37I0POBbSl  OKPYKAIOIIUX  JFOJEH,
cobmoieHre  370pOBOTO  o0Opasza IKWU3HH, HOPM
IPaMOTHOTO MOBEACHHS B OKPYKAIOIIeH PUPOTHOM
cpelie; TOHUMaHue HEOOXOAMMOCTH HMCITOJIb30BAHHUS

JOCTHKEHUHN COBPEMEHHOMN 6uosiorun u
OMOTEXHOJIOTUH JUTS PalMOHAIBHOTO
MIPUPOJONIOIB30BAHNS




2. CTPYKTYPA M COJEPXKXAHUE OBIIEOBPA3OBATEJBHOM

JUCIHUIIJINHBI
2.1. O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI
Bup yueOHol paGoThI Oovem ¢
uacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl TUCHHILIMHBI

OcHOBHOe coJiep:KaHue 62

B TOM YHCJIC:

TEOPETUUYECKOE 00yUCHHE 52
PAKTUYECKUE 3aHITHUS 10
IIpo¢eccnoHaIbHO — OPHEHTHPOBAHHOE COACPKAHUE 14

B TOM YHCJIE:

TEOPETUIECKOE O0yUEHUE 4
MPAKTUYECKUE 3aHATHUS 10
1 pepeHIMpOBaHHBIN 3a4ET 2
HTroro 78

HroroBas arrecranus B popme au¢epeHUMPOBAHHOIO 3a4eTa




2.2. TemaTu4eckuii MJIaH U coiepKaHue TUCHMILINHBI « Buosorus»

Conep:xxanue yueOHOro Matepuasa (0CHOBHOe U PO ecCuoOHAIBHO-

HaumeHoBaHue pa3jiesioB u . Oo0bem dopmMupyemblie
Tem OPHEHTHPOBAHHOE), JIA0OPATOPHbIC U IPAKTHYECKHE 3AHATHS, IPUKJIATHON YACOB O —
MOAYJb (IPH HAJIMYMH)
1 2 3 4
ba3oBblii MOAYJIb ¢ IPO(eCCHOHAIBLHO-OPHEHTHPOBAHHBIM CO/IeP KaHHEM
Pasz[e.ﬂ 1. K1eTka CTpYKTypHO-(l)yHKl_[I/IOHaJILHaH ¢anHuua KMmBoro 20
CoBpemeHHbIE OTpaciu Ouonoruueckux 3HaHUW. CBS3b OUONOTMH C JPYTUMHU 2
Tema 1.1 HaykaMu: Ouoxumusi, Onopusuka, OnoHuka, renoreorpadust u ap. Poms u mecto OK-2
Buosorns kak Hayka. O6masi | Ouosorun B (QOPMHUPOBAHUU COBPEMEHHOH Hay4yHOH KapTHHBI MHUpA. YPOBHHU
XapaKTePUCTHKA KU3HU opranuzanuu KuBold marepun. OOmas XapaKTepHCTUKA JKU3HHU, CBOMCTBA JKUBBIX
cucTteM. XMMHUYECKHUI COCTaB KIIETOK
XUMHUYECKUH  cocTaB  KJIeTkH. Heopranmyeckue BemiecTBa  KJIETKH, HX 2
Tema 1.2. Ouonoruueckass poib. OpraHudeckue BellecTBa KJIETKU. buosoruueckue OK-2
BHo0JI0rHYecKy BasKHbIE nomuMepbl. benku. Ctpykrtypa w (YHKIUH OCIKOBOH MOJEKYyIbl. DepMeHTHI, OK-4
XMMHUYeCKHe COeINHEeHU MPUHIUI UX IEUCTBHS. YTIeBOAbl. bruonornyeckue GyHKIIMHU YTIIEBOIOB.
Jlunuaer. O0mwmii man crpoenus. 'napodunbHo-THaAPO(HOOHBIE CBOWCTBA.
Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHbIE MOJOKEHUS 2
COBPEMEHHOM  KJIIETOYHOW  TEOPHUH. Tumel  KJIETOYHOW  OpraHU3aLUH:
IPOKAPUOTUYECKUN M dyKapHOTH4eCKHil. OJHOKJIETOUHbIE W MHOTOKJIETOYHbIE
opranu3mel. CTpoeHHE NPOKAPUOTHUYECKOM KieTKH. CTpOEHHE JyKapuOTHYECKON OK-1
Tema 1.3. KJIETKH. OK-2
CrpyKTypHO-@YHKUNOHANL HAS IIpakTyeckoe 3ansaTue Ne 1 2 OK-4
OPraHM3auus KJIETOK
«CTpoeHne KIETKH (pacTeHHus, >KUBOTHBIE, TPUOBI) M KJIIETOYHBIE BKIIFOUCHHS
(kpaxmajn, KapOTHHOWABI, XpoMoriacThl) IloAroToBKka MHKpPOMPENapaToB,
HaOJII0/IEHUE C MIOMOIIbI0 MUKPOCKOTIA, BBISIBICHUE PA3IUYUA MEXAY U3ydaeMbIMU
00BbeKTaMu, GOPMYJIMPOBAHUE BHIBOJIOB
Bupycsl — HekieTouHble (hOPMBI KU3HHU U 00JIMTraTHBIE apa3uThl. CTpoeHue 2
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKu3HEeHHbIN UK OK-2
Tewa 1.4. JHK-conepxamux supycon, PHK-conepxamux Bupycos, 6akrepuogaros. BUU OK-4
H H . s

Hexserounbie (pOopMbl KUZHH
renatut 4yenoBeka. bakrepun. O6mias xapakrepuctuka. [lonstue mramm. Bupycel n

6aKTCpI/II/II CXOJACTBA U pa3JInvunl
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XpomocomHuas teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIH HaOOp
KJIETOK, TOMOJIOTUYHBIE U HETOMOJOTUYHBIE XPOMOCOMBI, TaIllJIOMJIHBIA |
nurmonaHbi HaOop. Hyknennossie kuciotel: JIHK, PHK HaxoxneHue B KieTke,

Tema 1.5.
UX CTpoeHHE W (YHKIMH. MarpuyHble TPOLECCH B KJIETKE: pPEeIrUIMKalus, OK-1
CTpyKTYpHO-(QYHKIIHOHAIbHbIE 6 6 r . o OK-2
nocuHTe3 Oenka, penapanus. ['eHeTH4ecKuii KoJ U ero cBOMCTBA.
(axTOpHI HACIEACTBEHHOCTH
IIpakTnyeckoe 3anssTHe Ne 2 2
Pemienne 3amau  Ha  ompenesieHHME  OCIENOBATEIbHOCTH  HYKJICOTUIOB,
AMUHOKHCJIOT B HOPME U B ClIy4ae U3MEHEHUS 10CJIE0BATEIbHOCTH HYKJICOTHI0B
JIHK
Tema 1.6. [Tonsatne wmerabonMM3M. ACCHMWIISIMS M JUCCUMWIALUS — JIBE CTOPOHBI 2 OK-2
OOmeH BemiecTB U MeTabonmu3ma. Turnbl oOMeHa BeliecTB: aBTOTPO(MHBIN U TeTepoTpOdHBIHN, a3pOOHBIN
NpeBpallieHue JHePrum B u aHa3poOHbIi. [1nacTuueckuit oomeH. @oTocuHTe3. XEMOCUHTES
KJIeTKe
Tema 1.7. Kiterounslii IUKII, €ro nepuoasl. MUTo3, €ro CTaiui U MPOUCXOAAIINE IPOLECCHI. 2 OK-2
7Ku3HeHHBbIH HMKJI KJIETKH. buonoruueckoe 3HaueHne muro3a. Meiio3 u ero craauu. [loBenenue xpoMocoMm B OK-4
Muro3. Meiio3 Meiose. Kpoccunrosep. buosnornueckuii cMpica Merosa
Meiio3 u ero craauu. [ToBenenne xpomocoMm B Meitoze. Kpoccunrosep. 2
buonornuyeckuii cMbICa Me03a
Pa3nen 2 CtpoeHue U GyHKIIMH OPraHu3Ma 18
Tema 2.1. MHOroKIIeTOYHBIE OpraHu3Mbl. B3auMOCBS3b OpPraHOB M CHUCTEMBI OPIaHOB B 2 OK-2
Crpoenne opranusma MHOTOKJIETOYHOM OpraHusMe. l'omeocras opraHu3mMa M €ro HoJJepKaHUE B OK-4
ITPOLIECCE JKU3HEIEATENbHOCTH
Tema 2.2. DopMBbI pa3MHOKEHUS] OPraHU3MOB. becrosioe 1 moyioBoe pa3MHOKeHHE. Buibt 2 OK-2
®opMbI pa3sMHOKEHUS 6ecnionoro pasmMHoxxeHus. [loioBoe pasMHOkeHHe. ['ameToreHes y >KUBOTHBIX.
OpraHu3MoB Crniepmarorenes u oorenes. CTpoeHue 1noyioBbIx KineTok. OmiooTBOpeHne
Tema 2.3. NunuBunyanbHOE  pa3BUTHE OPraHU3MOB. OMOpPHOTEHE3 U  €ro  CTaJluH. 2 OK-2
OnTorenes pacrenui, [ToctomOpuoHaneHblii  mepuos. CTaguu  MOCTIMOPHOHANBHOTO  Pa3BUTUS Y OK-4
JKHBOTHBIX H YeJIOBEeKa JKUBOTHBIX M uenoBeka. [IpsMoe u HenpsiMoe pa3BuTHe. bruonorndeckoe crapeHue nu
cmepTb. OHTOreHe3 pacTeHui
Tema 2.4. OcHOBHbBIE TOHSTHSI T€HETHUKU. 3aKOHOMEPHOCTH OOpa3oBaHMsI raMeT. 3aKoHbI [ 2 OK-2
3aKkoHOMepHOCTH Mennens (MOHOrMOpUIHOE W TMOJUTHOpHUIHOE CKpeluBaHue). B3aumoneicTue OK-4
HacJ1e/I0BaHUsl TEHOB
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IIpakTuyeckoe 3ansitue Ne 3

Pemenue 3a1a4u Ha onpe/ieieHHe BEPOSATHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX
MPU3HAKOB TIPU MOHOTHOPHTHOM, TUTHOPUIHOM M aHAIM3UPYIOIIEM CKPEIUBAHHH,
COCTaBIICHUE T€HOTUITHYECKUX CXEM CKPEIUBAHUS

Tema 2.5. 3akonbl T. Moprana. CuenjieHHoe Hacliel0BaHUE I'€HOB, HAPYILIEHUE CLETUICHHUS. 2 OK-1
CuenieHHoOe HacJIel0BaHHe HacnenoBanue npu3HakoB, CIEMIEHHBIX C I10JIOM OK-2
NPH3HAKOB IIpakTHyeckoe 3ansaTHE Ne 4 2
Pemenue 3anay Ha onpeneneHUE BEPOSTHOCTU BO3SHUKHOBEHMS HACJIEICTBEHHBIX
IPU3HAKOB IPU CLEIJICHHOM HACJIEJOBAHUH, COCTABICHUE I'€HOTUIINYECKUX CXEM
CKpEILMBaHHS
Tema 2.6. M3MeHUnBOCTh  MpHU3HAKOB.  Buapl  M3MEHYMBOCTHM:  HACJIEICTBEHHas U 2 OK-1
3aKkoHOMepHOCTH HEHACJICJICTBEHHAs.  3aKOH  TIOMOJIOTMYECKHMX  pSJAOB B HAclEIACTBEHHOU OK-2
H3MEHYHBOCTH n3menunBoctu (H. Y. Bapunona). OK-4
MyranuonHass Teopus HW3MEHYMBOCTH. Buabpl Myranuuid W IOPUYMHBL KX 2
BO3HMKHOBeHUs. Kapuotun uyenoBeka. HacnencTBeHHble 3a00sieBaHUS UYeIOBEKa.
['eHHbIE M XpOMOCOMHBIE OO0J€3HM UejoBeKa. boyie3HM ¢ HacleaCTBEHHOMN
HPEPacoNOKEHHOCThI0. 3HaYeHUE MEAMLIMHCKOW MeHETHKU B MPEAOTBpPAIIEHUU
Y JICYCHUH T€HETHUYECKUX 3a00JI€BaHHUM YeJI0BEKa.
Pa3nen 3 Teopust IBoTIOnNHA 10
Tema 3.1. [lepBeie  3BomoumoHHble  KoHuenmmu  (K.bJlamapk, K.JI.  broddon). 2 OK-2
HcTopus 3BOJIIOLHOHHOIO OpomonnonHas Teopus Y.JlapBunHa. CHHTeTHuYecKass TEOpHUs 53BOJNIOLMU U €€ OK-4
y4eHusl. OCHOBHBIE ITOJIOKEHHUS.
Tema 3.2. Muxkpossomtonius.  [lomymnsimust  kak  DJIEMEHTapHas  €QUHMIIA  DBOJIIOLMH. 2 OK-2
MuxposBoJrronus ['eHeTHUeCKHME OCHOBBI  HBOJIOLHUM. OJEMEHTapHble (aKTOPbl  HBOJIOLHUH. OK-4
EcrecTBenHbIit 0TOOp — Hampaisironuii Gakrop 3Bononuu. BugoodbpasoBanue kak
pe3yabTaT MUKPO3BOIIOLUN
Tema 3.3. MaxkposBomooniusi.  @DopMbl M OCHOBHBIE  HAIlPaBJIIEHHS  MAaKpO3BOJIOLUHU 2 OK-2
MaxkpodBoonus. (A.H.CeseprioB). Ilytu poctmwxkenust Ouonormdeckoro mporpecca. CoxpaHeHUe OK-4

61opazHooOpasus Ha 3emIie.

13




Tema 3.4. ['unore3sl W TEOpUM BO3HUKHOBEHHSI HKU3HM Ha 3eMjie: KpEalMOHM3M, 2 OK-2
Bo3HUKHOBeHUE U pa3BUTHE | CAMOIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOXKICHHME, CTAlMOHAPHOE COCTOSHUE, OK-4
JKH3HM Ha 3emuie naHcnepMmus, Omonos3. Hauano opranmdeckoir sBomonuu. [losiBiaeHune mnepBbIx
KJIETOK. ODBOJIONMS MeTa0onu3Ma. DBOMIONMS TEpBBIX KieTok. IIpokapuorsl u
9yKapuoThl. [IpoucxokaeHHEe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX IapCTB 3YKapuOT. OCHOBHBIC YEPTHI IBOJIIOIHH PACTUTEIHLHOTO MUDA.
OCHOBHBIE YePTHI IBOJIIOLIMH KUBOTHOTO MHUpa
Tema 3.5. AHTpoOnoJIOTHs — HayKa O yejoBeke. CUCTeMaTH4eCKOe MOJI0KEHHUE YeI0BEKa. 2 OK-2
[Ipoucxoxaenue yeaoBeKa - CX0/1CTBO M OTJIMYME YeJIOBEKa € )KMBOTHBIMU. OCHOBHBIE CTaIMU AHTPOIIOTEHE3a. OK-4
aHTpoOMNoreHe3 OBOJIIOLMS COBPEMEHHOTO YesloBeKa. YenoBeueckue pachl U UX eIMHCTBO. Bpems u
MyTH pacceJeHus yeroBeka 1o rianere. [IpucnocobieHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM CPEJIBI
Paszgen 4 DxoJiorus 18
Tema 4.1, Cpenpl oOuTaHus OPraHU3MOB: BOJHAs, HA3E€MHO-BO3JYILIHAs, I[MOYBEHHAS, 2 OK-1
JKoJIorH4ecKue (pakTopsl U BHYTpHOpraHU3MeHHasi. DU3UKO-XMMHUYECKHE OCOOCHHOCTH cpel  OOuTaHHA OK-2
cpeabl JKU3HH opranu3moB. [IpucmnocoOieHust opraHu3MOB K KU3HU B paszHbIX cpenax. [lonsrtue OK-7
skonoruueckoro (axropa. Kmaccubpukamus skomorndeckux ¢akropos. [IpaBuio
munumyma FO. JInbuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. DKOJIOTHYECKasi XapaKTepUCTUKA BUJIA M TOMYJISIMUA. DKOJOTUYECKas HUIlla BUJA. 2 OK-1
Honyasinus, coodmecTna, DKOJOTUYECKHE XapakTepucTUku momymsiiuu. CooOiecTBa M 9KOCHUCTEMBI. OK-2
IKOCHCTEMBbI buonieno3 u ero crtpykrypa. CBs3M MeXAy OpraHu3MamMud B OHOIIEHO3E. OK-4
CTpyKTypHBIE KOMIIOHEHTBI KOCHUCTEMBI: TMPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopot BemecTB u MOTOK SHEPTUHU B IKocHcTeMe. Tpodudeckne ypoBHHU.
IIpakTHyeckoe 3ansaTHE N2 5 2
Pemenne mpakTUKO — OPHEHTUPOBAHHBIX PACUYCTHBIX 33JaHUN IO TEPEHOCY
BEIECTBA U HHEPTrUM B DKOCHUCTEMAX C COCTaBICHHEM TpO(HUUECKUX Lened u
UpaMu]T OMOMAaCChl U SHEPTUU
Tema 4.3. buocdepa — xuBas obonouka 3emuu. PasButue mnpezicraBieHuil o O6uocdepe B 2 OK-1
buocdepa - rinodaabHas tpyaax B. U. Bepnaackoro. OK-2
IKOJIOTHIECKAs! CHCTEMA O6nactu Ouocdepbl n ee KOMIOHEHTH. JKHuBoe BemecTBO Ouocdepbl U €ro 2 OK-4

dbyHKIIMA. 3aKOHOMEPHOCTH CymecTBoBaHus O6rochepsl. OcobenHocTn O6uochepst
KaKk TII00anmpHONM OJKOcHCTeMBl. JlMHamMudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemiecTB U OMoreoXxuMuyeckue MUKIbL. [71006anpHble SKOIOrnyecKue
po0JIeMbI COBPEMEHHOCTH
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Tema 4.4, AHTpOIIOTEHHBIE ~ BO3JEHCTBUS Ha  Ouocdepy. 3arpsi3HEeHUsT  Kak  BHJ 2 OK-1
Biusinne aHTPONMOreHHBIX AHTPONIOTEHHOTO BO3JICHCTBUS. AHTPOIOTCHHBIE BO3JCHCTBUS Ha armocdepy. OK-2
(¢akTopoB Ha Ouochepy BoszneiictBust Ha ruapocdepy. BosgeiictBusi Ha nutocdepy. AHTpONOreHHBIE OK-4

BO3JICUCTBUS Ha OuWOTHMYECKHE coodiiecTBa. M3yueHue OTXO0/0B, CBSI3aHHBIX C OK-7
onpeieIeHHOMN npodeccrueil/ CeruatbHOCThIO [1K-2.5
IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COAEP:KAHUE 2
IIpakTHyeckoe 3ansitue Ne 6
OTx0/1bI TPOU3BOJICTBA
Tema 4.5 310poBbe U €ro cocraBisiomue. DakTopbl, MOJOKUTEIBHO W OTPHULATENIBHO 2 OK-2
Bausinue couuaabHO- BIUSIONIME HA OpraHu3M yesoBeka. [IpoOrema TEXHOTEHHBIX BO3JCUCTBUI Ha OK-4
IKOJOrHYecKNX GAaKTOPOB HA | 3JI0POBbE 4YEJIOBEKa (DJIIEKTPOMATHUTHBIC TIOJIsA, OBITOBAas XWUMHUS, H30OBITOUHBIE OK-7
310POBbeE YeJI0BeKa. OIYMBI, pajguanus W T.OI.) Ajanranus OpraHu3Ma dYeloBeka K Qakropam [K-2.5
oKpyxkaromed cpensl. Ilpunuunel  GopMUPOBaHUA — 3M0pOBhECOEPETaOIIETO
noBefeHusl. Dusnyeckas aKTHBHOCTh W 3/I0pOBbe. buoXumuueckue acmeKThl
paIoHaIbHOTO MUTAHUS
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COePKAHME 2
IIpakTHyeckoe 3ansitue Ne 7
Brmusane abuormueckux (aKTOpOB Ha dYelOBeKa (HU3KHE W BBICOKHE
TEeMIEPaTyphl)
Pa3znen S buoJiorusi B :aku3H1 10
Tema 5.1 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 2 OK-1
BuorexHoiorum B ;kM3HM | bUOTeXHOIOTHA KaKk HayKa U Mpou3BoACTBO. OCHOBHBIE HAMPABICHUSI COBPEMEHHOMN OK-2
KayK10r0 onorexHosoruu. Meropsl OnorexHoaorn. OObEeKTH OMOTEXHOJIOTHHA. DTHKA OK-4
OMOTEXHOJIOTHYECKUX M TeHETHUECKUX dKcrepuMeHTOB. [IpaBuiia moncka u ananmsa IK-2.5
OMO03KOIOrMUECKON HHPOPMALMK U3 Pa3INYHbIX HCTOUHUKOB (Hay4Has U yueOHO-
Hay4yHas JIMTEpaTypa, CpeJCTBA MacCOBOI HHQpOpMaIHH, ceTh VHTepHeT u Apyrue)
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COePKaAHME
IIpakTHyeckoe 3ansaTHe Ne 8
Keiicel Ha aHanu3 nHGOPMAIIUKA O HAYYHBIX JOCTHKEHUSAX B 00JACTH T€HETHYSCKUX 2

TEXHOJIOTUH, KJIETOUYHOW WMHXKEHEPUH, NMUIIEBBIX OMOTEXHOJOrWd. 3amuTa Keica:
MpeJICTaBICHNUE PE3YJIbTATOB PEIICHUs KeWCOB (BBICTYIJIEHUE C MTPE3EHTAIUEH )
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Tema 5.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE OK-1
BbuorexHoJsiornu B IIpakTnyeckoe 3ansaTue Ne 9 OK-2
NPOMBIILIEHHOCTH Pa3BuTue npoMblluIeHHON OMOTEXHOJIOTHUHU U €€ IPUMEHEHHUE B KH3HH YeJIOBeKa. OK-4

[Touck m ananu3 uHGOPMAIMM U3 PA3TUYHBIX HCTOYHUKOB (HaydHas M y4eOHO- 2 [K-2.5
HayyHas JUTepaTypa, CpeacTBa maccoBoil uHpopmauuu, cetb MHTepHeT u
npyrue). Kelicel Ha aHanu3 O pa3BUTUH IPOMBIIUICHHOW OMOTEXHONOTHH (10
rpymmamM). 3ammta Keica: IlpemcraBieHue peynbTaTOB peIIeHUs KEHCOB
(BBICTYIIJIEHUE C MTPE3ECHTALIUEN )
Tema 5.3 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE OK-1
ConuanbHO-3THYECKHE IIpakTnyeckoe 3ansitue Ne 10 OK-2
acneKkTbl 0MOTEXHOJIOT Uil OTUYECKHEe AacleKTbl pPa3BUTUS OMOTEXHOJOIMH M NPUMEHEHME HUX B JKU3HHU OK-4
YeJI0BEKa. [K-2.5
[Touck u ananu3 uUHGOpPMAIMU U3 PA3NUYHBIX HMCTOYHUKOB (HayuHas W y4eOHO-
HayyHas JINTepaTypa, CpeicTBa MacCOBOM MH(pOpMaLuy, ceTb VHTEepHET u apyrue). 2
Keilicbl Ha aHanM3 O Pa3BUTHH MPOMBIIIJICHHOW OWOTEXHOJIOTUH (IO TpyIIam)
3amura keiica: IlperncraBiieHne peyabTaTOB PEIICHHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTAIINECH )
Tema 5.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE OK-1
buorexnosiorun Pa3zButne GMOTEXHOJOTMH ¢ MPUMEHEHUEM TEXHHUYECKUX CUCTeM (OMOMHXKEHEepHs, 9 OK-2
U TEXHUYECKUEe CHCTEeMbI ouonHpopMaTKa, OMOHMKA) U UX TPUMEHEHHUE B )KU3HU YETOBEKa. OK-4
I1K-2.5
JAudpepeHunpoBaHHbIi 3a4yeT 2
UTOro 78
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3. YCJIOBUA PEAJTU3AIIAU ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JTUCIUIIJINHBI

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHAaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Haluyus ydeOHOro kabuHeTa
«buonorusay.

OobopynoBanue yueOHOro kaduHera:

- I0CA/I0YHBIE MECTA IO KOJIUYECTBY O0YUaAIOUINXCS;

- pabouee MecTO MpenoaBaTelis;

- IOCKa KJ1acCHas

- KOMIUIEKT y4yeOHO-HarJIAHbIX MOCOOMH Mo aucuuiiiuHe «buonorus» (cTeHmsl,
CXEMbl, TaOJUIbl, OINOPHBIE KOHCHEKThI, Yy4YeOHbIE MOCOOHUs, CIPABOYHBIE
MaTepHuabl, MOJIEIHU, MYJISDKM M1 MUKPOIpENapaThl OMOJIOrHYECKUX 0OBEKTOB)

- MUKPOCKOTIHI;

- Ha0Oop MOCy1bl, 00OPYAOBAHMS U PEAKTUBOB JJI JEMOHCTPALIMOHHOTO
AKCIEPUMEHTA U Ja0OPaTOPHBIX PadoT.

TexHuveckue cpeacTBa 00y4eHusi:

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEICHUS 3BYKA;

- IPUHTED;
- MyJIbTUMEUA-TIPOEKTOD;
- OKpaH

3.2. HudopmanuonHoe  obecneveHue o0yuyeHusl. Ilepeyensn

PeKOMeHAyeMbIX Y4eOHbIX M3AaHuil, UHTepHeT-pecypcoB, A0NMOJHUTEILHOM
JIUTEPATYPHI

s o0yuarommxcst
1. Speirun B.H. buonorus. Yue6nuk u npaktukym misa CIIO, 2-e uzn. —
Mocksa 2023 Pexxum nocrymna: https://urait.ru/viewer/biologiya-511618

Jois nmpenoagaBareJien

1. Koucturymuss Poccuiickoii ®enepanun  (IpuHSATa BCEHAPOIHBIM
rojocoBanreM 12.12.1993) (¢ yderoM mnompaBOK, BHECEHHBIX (eAepanbHbIMU
KOHCTUTYIIMOHHamMu 3akoHamMu P® o mnompaBkax k Konctutymum PO ot
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

2. ®enepanbHblil 3akoH OT 29.12. 2012 Ne 273-®3 (B pen. ¢eaepaibHbIX
3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 Neo 148-D3, ¢ usm., BHeceHHbIMU DenepanibHbIM 3aKOHOM OT
04.06.2014 Ne 145-03) «O6 obpazoBanuu B Poccuiickoit denepanum.

17


https://urait.ru/viewer/biologiya-511618#page/2

3. [Ipuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHun
dbenepaibHOrO  TOCYJIapCTBEHHOIO  00pa3oBaTEIbHOTO CTAaHAApPTa  CPEIHETro
(mosiHOTO) OOIIEro oOpazoBaHus» (3apeructpupoBadn B Muntocre PO 07.06.2012
Ne 24480.

4. Ilpukaz MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHuu
n3mMenennii B IIpuxa3 MwuHHCTEepcTBa o00pa3oBaHuss U Hayku Poccuiickoi
®enepauun ot 17.05.2012 No 413 "OO6 yrBepxkaeHUU (DenepanibHOTo
roCyJapCTBEHHOIr0 00pa30BaTEIbHOIO CTAHAApPTa CpeaHero (MOJIHOro) OOMIEro
oOpa3oBaHuA"».

5. [Tucemo [lenapramenTa rocyapCTBEHHOM MOMUTHUKH B c(hepe MOATOTOBKU
pabouux kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHmanM Mo OopraHU3alui MOJYYEHHUS CPETHEro oOIero oOpa3oBaHUS B
npeenax OCBOCHHUsSI 00pa30BaTeNbHBIX MPOTPAMM CPETHETO MPOo(deccCHoHATBHOTO
oOpazoBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C y4eTOM TpeOOBaHHI
dbenepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4aeMOM
npodeccuu WM CHeUalIbHOCTH CPEIHEro NPO(HEeCCHOHATBHOTO 00pa30BaHUY.

HNuTepHeT-pecypcesl

1. www.ttgt.org (Caiit Tuxopeukoro Texnukyma Kene3HoI0pPOKHOTO
TpancnopTa)

2. www.fcior.edu.ru (DenmepanbHblii  HMEHTp  WH(DOpPMAIMOHHO-
oOpazoBatenbHbIX pecypcoB — DIUOP).

3. http://www.window.edu.ru (EmuHOoe OKHO A0CTyma K 00pa3oBaTeIbHBIM
pecypcam MHTepHeTa 1o 6MoIorun)

4. https://lwww.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OWOJIOTHS, CTAaThH,
HOBOCTH)

5. https://oblakoz.ru (Tpenaxxep «O01aK0 3HAHUI)

6. https://resh.edu.ru (Poccuiickas 3eKTpOHHAS IIKOJIA)

JlonosiHUTEIbHbIE UCTOYHUKH

1. buonorus B Tabmmmax W cxemax [DJEKTPOHHBIA pecypc|: mis
IIKOJIbHUKOB W a0UTYypUEHTOB / - DIJEKTpOH. TeKCcToBble maHHble. - CIIO.:
Buktopus  mmoc, 2022. -128c.-978-5-91673-024-1.—Pexum  gocrtyna:
http://www.iprbookshop.ru

2. Jlammukas T.B. Tectel. YueOHoe mnocobme pgiaga CIIO. Mocksa:
uzgatenbetBo FOpaiit, 2023 — Pexum moctyna https: urait.ru/viewer/biologiya-
testy-519715

3. Kecrepora H./I., beneuea A.H., Meroauueckue peKOMEHIAIUU 110
BBITOJIHCHUIO TPAKTAYECKUX 3aHATHM 10 juciuiminde «buonorusy», TTXKT-
dumman PI'YIIC, 2023.
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4. KOHTPOJIb n OLIEHKA

PE3YJbTATOB

OBIIEOBPA30BATEJIBHON TUCHUATIIMHBI

Koutposir uW omeHka pe3ylbTaToB OCBOCHHS 00IIe00pa3oBaTEIbHOM
JUCHUTUIMHBI PACKPBIBAETCS Yepe3 NUCHUILTMHAPHBIC PE3Y/IbTaThl, HAIIPABICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TeMaM cojiep>KaHus yueOHOro Marepuaia

Oo6masn / Pa3nen / Tema THun oeHOYHBIX
npodeccuoHaIbHas MeponpUATHI
KOMIIETeHIN S

OK 01 Tema 2.4 Tema 2.6 Tema 4.1 Tema 4.3 TectnpoBanue

OK 02 Tema 2.5 Tema 3.2 Tema 3.3

OK 02 Tema 1.1 Tema 1.6 Tema 2.2 Tema 3.1 3anonHeHne TadIuIl

OK 01 Tema 1.3 Tema 1.5 Tema 2.4 Pernienne 6M0I0rHYeCKUX
3a1a4

OK 02 Tema 2.5 Tema 4.2 BrinonHeHne npakTu4eckux
3aJlaHUN

OK 07 Tema 4.4 Tema 4.5 BelntonHeHNE NPAKTUYECKUX

3aJlaHUN

OK 1,0K 2, 0K 4

Tema 5.1 Tema 5.2 Tema 5.3 Tema 5.4

BrinonHenue w©  3amumra

I[IK 2.5 KEHCoB
OK 10K 2,0K4 Pasnen 1 Pasnen 2 Paspnen 3 Pasznen 4 HuddepennmpoBaHHbIT
I[IK 2.5 3a4yeTr
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Peliensus

Pabouvas mporpamma ydeGHO# aucuuiuimubl «Buonorus» paspabGorana Ha
ocHoBe DeziepalIbHOro rocy1apcTBEHHOIo 00pa3oBaTebHOIO CTAHAAPTA CPEHEro
npogeccuonansHoro obpaszosanus (PI'OC CIIO) no crneunansuoctn 08.02.10
CTpOUTENBCTBO JKENE3HBIX JIOPOT, MyTh W IYTEBOE XO3SAHCTBO M NPHUMEPHOI

paboueii nporpaMmel.

B pabouell nporpamme ompejeneHHBl LeIH W 3a4a4d  M3ydaeMoii
AUCLMIUIMHBI, @  Tak  JKe€  [UIaHMpYeMble  pPe3yJbTaTbl  OCBOCHHS
o01eobpasoBatenbHOM AucUMIUIMHBL B cooTBeTcTBHU ¢ PI'OC CITO u Ha ocHOBE
®I'OC CIIO. Crpykrypa nporpammbl COOTBETCTBYET HAIMYMIO 00S3aTeIbHBIX
KOMITOHEHTOB.

Kypc usyuenus yueOnol aucuunnunsl «buonorus» paccuutan Ha 78 4acos
M BKIOYaeT B cebd npodeccHoHaIbHO-0PHEHTHPOBAHHOE cozepxaHue,
HeoOXoaumoe s (pOpMHUpOBaHUS Yy  oOydarolmmxcs  NpodhecCHOHATBHOMN
komriereHUHH. [TpodeccrHonanbHo opreHTHpOBaHHOE — COJEpKaAHME MPOrpaMMbl
pa3BHBaeT OMOIOTMYECKOE H IKOJIOTHYECKOEe MBILIJICHHE.

CHHCOK HCIONB3yeMOH JIMTEpaTypbl N0CTATOYHO MOJIHBIN, COOTBETCTBYET
tpeboBanusiv - GI'OC  CIIO  u  comepxanuo  pabodeil  mporpammei.
TemaTn4eckoe MIaHUPOBAHHE COOTBETCTBYET COACPIKAHHIO MPOrPaMMbl YueGHON
AMCUMIIMHBL  «buonorus». B TemaTuueckoM IulaHe yKa3aHO KOJMYECTBO
y4eOHBIX 4acoB, KOTOpblE€ OTBEJEHBI Ha M3yYeHHE MaTephaa M MpPaKTHYeCKHe
3AHATUS.

Crpykrypa nporpammbl joruuna. CHavana paszGuparorcs TEOpETHH&C;(He
BOMPOCBI TE€M, a 3areM [0Jy4YeHHbIe 3HAHWs 3aKpeIUISIOTCS Ha MpPaKTHKeE.
ObpasoBaTesibHble  TEXHOJIOTMH  OOy4YeHHUsl  XapaKTepH3YKOTCS He  TOJBKO
O0IENpUHATBIME  (OopMaMK  JIEKLHMH,  MpaKTHYeCKOe  3aHsATHe, HO |

UHTCPAKTHBHBIMH (bOpMaMH, TAaKUMH KakK CO3/JaHME M 3allIMTa KeHCOB.

Peniensent H.W.bupkuHa, npenonasarens TTXKT- dunuana PI'VIIC



PelieH3us

PaGouas nporpamma y4yeGHOM aucuuninasl «buosorusy paspaboTaHa Ha
ocHose deepabHOro rocy 1apcTBEeHHOr0 06pa3oBaTEILHOIO CTAHAAPTA CPEAHEr0
npogeccuonanbHoro obpasosanus (®IOC CI1O) no cneumansoct 08.02.10
CTpouTe/bCcTBO JKeNe3HBIX JIOPOT, MyTh W IyTEBOE XO3AHCTBO H IPUMEPHOI]
paboueil nmporpamMMal.

B paboueil nporpaMmme omnpeneneHHbl UMM M 3aJaud  H3y4aemoil

AMCUMIUIMHBL, @  TaK  JK€  [IJJaHUpyeMble  Pe3yJlbTaThl  OCBOEHHS
00111e00pa3oBaTeIbHON TUCHMILUIMHBL B cooTBeTcTBUH ¢ PI'OC CITO M Ha OCHOBE
@I'OC CIIO.

Pabouas nporpamma paccunrtana Ha 78 yacos. Pasjenbl gensiTcs Ha TeMbl,
Ha M3YY€HMe KaKIOH TeMbl OTBOAMTCSA OMNpeAeEHHOE KOJIMYECTBO YacOB, B
3aBHCHMOCTH OT Ba)KHOCTH H3Y4aeMbIX BONpPOCOB. B Kak1o0i TeMe oTpa)eHsbl
TpebOBaHMS K 3HAHMAM M yMeHHsM. B paGoueii nporpamme ydeGHOI
JMCLHUILTHHBI «BHOJIOrUS» YeTKO M KOHKPETHO IOCTaBIEeHbl BOMPOCH H3y4aeMOro
Martepuasa, HeoOXOAMMOro Ul BIAJIeHUs KOHKPETHBIMHU 3HAHUSIMM [0 JAHHOI
aucuuninbe. B paGouedt  mporpamme  umeercs  nmpod)ecCHOHATBHO
OPHUEHTHPOBAHHOE cojepxkanue, HeoOXxoammoe Uit HOPMHPOBaHHS Y
oOy4aromxcsi  NpodecCHOHANbHON — KomrereHuun.  IIpodeccHoHansHo -
OPHMCHTHPOBAHHOE  COJEpXKaHHWe TPOrpaMMbl Pa3BUBAeT OHOJIOTHYECKOE M
3KOJIOTHYECKOe MBbIIIIIEHHE,

CtpykTypa nporpammbl joruuna. CHauana pasGuparoTcsi TeopeTHYecKue
BOTIPOCBI  T€M, a 3aTeM IOJIYYCHHbIC 3HAHUA 3aKPEIUISIOTCS Ha MpaKTHKe.
Ob6pasoBarenbHble  TEXHOJIOTMH  OOy4YeHMsl XapakKTepu3ylOTCs HEe  TOIbKO
OOLLeNpUHATEIMM  (OpMAMH  JIeKUMH, [pakTHYeckoe  3aHiTHe, HO |
MHTEPAKTHUBHBIMH (POPMAMH, TAKUMH KaK CO3/1aHHUE U 3aLNUTA KEeHCOB.

B paboueii nmporpamme naH mnepedeHb JUTEpaTYpHI, COOTBETCTBYIOLIHH
tpeboBatusim PI'OC CIIO u conepxanuio paboueii mporpamMmmei.

Peuensent Cﬁ Ob6Hossienckas JI.B., yunrens Boiciueit kareropun MBOY
I'nmuasun No 6 ropoaa Tuxopeuka umenn asakasl I'epos Coserckoro Corosa
K.K.Pokoccosckoro
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