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1 TACHIIOPT PABOYEI MPOT'PAMMBI YYEBHOM IV CHUATIINHBI (TPEIMETA)
OVII1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4YacThIO MPOTPAMMBI
cpennero odmero obpaszoBanus mno crnenuaabHOocTH CIIO 23.02.08 CTpOoMTENnbCTBO JKENE3HBIX OPOT,
IIyTh U IIyTE€BOE XO3UCTBO

[Tpu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJb30BATHCS pPa3UYHbIE 00pa3zoBaTelIbHbBIE
TEXHOJIOTHH, B TOM YHCJIC JUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, SJIEKTPOHHOE 00yUECHHE.

Pabouass mporpamma yue6HOoro mpemmera OVIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npoecCHOHATLHOW TOJATOTOBKE, MEPEMOArOTOBKE U IOBBIMICHUW KBaTHU(PUKAUK pabodux II0
npodeccusim:

14668 MonTep nytu;

18401 Curnanucr.

1.2 Mecto y4yeoHoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnsix mnanax OIIOII-TIIICC3 yueOnbiii npeamer OVIL.13 buonorus Bxoautr B cocTtaB
o0IIKX y4yeOHBIX MPEeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, it crnenuansHocTeit CIIO. C yuérom mpodwmis ocBamBaeMoO# CIENUAIBHOCTH
JaHHas ydeOHasi TUCUMILIMHA (TIpeaMeT) peanusyercs Ha 1 Kypce.

1.3 Il.1anupyembie pe3yJIbTAThI OCBOCHHS Y4eOHOI0 MmpeaMera:

1.3.1 Heab yyedoHoro npeamera:

dopmupoBaHue y o0y4aroluxcs NPeACTaBICHUs O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3anuu
KUBBIX CUCTEM PA3HOI'0 PAHra KaKk OCHOBBI IPUHSITHSI PELIEHUN B OTHOLIEHUH OOBEKTOB JKUBOM IPUPO/IbI
U B IPOU3BOJICTBEHHBIX CUTYaIUX.

1.3.2 B pe3yabTare 0CBOeHHsI Y4eOHOTO NpeaAMeTa 00y4aromuiics 10/15KeH

yMeThb:

- OIPECACIIATh KUBBIC O0OBEKTHI B npupoac; NnpoBOAUTH Ha6J'II-OI[€HI/I$I 3a 3KOCUCTEMaMHu I
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIIOT'€HHBIX U3MEHEHUHN, MHTEPIIPETUPOBATh PE3YyIbTaThl HAOIIOICHHI;

— TMPOBOAWUTH  MpocTeillue  OUOJOrMYECKHEe  HKCIEpUMEHTANbHbIE  HCCIEIOBaHMUS  C
coOJroICHUEM TpaBHIl O€30MaCHOT0 00palleHUsI C 00bEKTaMU U 000PYI0BaHUEM;

—  HCIIOJIb30BaTh HH(POPMAILIMIO OMOJIOIMYECKOr0 XapaKTepa U3 pa3InyHbIX HCTOUHUKOB;

—  TNIPOTHO3MPOBATh MOCIEACTBUS CBOEH JIEATEILHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 3/10pPOBBIO; 0OOCHOBBIBATh U COOJIIOJATh MEPHI MPOMUIAKTUKY 3a00IEBAHUN;

3HATh:

—  cTpoeHHe, MHOrooOpa3ue W OCOOEHHOCTH JKUBBIX CHUCTEM pPAa3HOTO YPOBHSI OpraHU3allHH,
3aKOHOMEPHOCTH MPOTEKAaHHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBIIEHUI B OKpY’KalolIel cperie, HeNTOCTH YO
HAaYYHYIO KapTHHY MHpPA, B3aUMOCBA3HU U B3aUMO3aBUCUMOCTH €CTCCTBCHHLIX HAYK;

— 3HAYUMOCTh JIOCTHXKEHMH OHMOJOrMYecKOoW HAyKM U TEXHOJOTUH B MPAKTUYECKOH
TS TeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOT .

1.3.3 Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4e0OHOI0 NpeaMeTa:

BT TR T —— H.nlalmpyeMble pe3yJIbTaThl 00y4eHHus ;
O0umme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTh 3HAHUN O MecCTe U
CIOCOOBI PEICHUs 337a4 | BOCHUTAHMSA: ponu OUOJIOTUM B CHUCTEME HAay4YHOTO
po¢eCCHOHATBHON - TOTOBHOCTb K TPYJly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATLHOM

VYka3bIBatoTCs JTUUHOCTHBIE U MeTanpeaMeTHsle pe3ynbTaTel U3 OI'OC COO (B mocneaneit penakuuu ot 12.08.2022) B
oTriaroibHOi popme, hopMupyembie 0011e00pa3oBaTeIbHBIM YIeOHBIM IIPEAMETOM
2 JlucuMILIMHAPHBIE PE3YJIbTAThl YKa3hIBAIOTCS B COOTBETCTBHM C MX TOJNHBIM TepedHeM Bo ®I'OC COO (B mocrenneit
penaxuuu ot 12.08.2022)




JCATCIIBHOCTH
MPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

EHHOCTH MacTepcTBa,
TPYAOIO0HE;
- TOTOBHOCTh K  AKTUBHOU

ACATCIIbHOCTH TEXHOJIOTHYECKOM
U COLMAJIBbHON HANpaBICHHOCTH,
CIOCOOHOCTh MHHUIUUPOBATH,
IUIAHUPOBATh U CAMOCTOSTEIHEHO
BBIIIOJIHATD TaKYH0 JCATCIbHOCTD,
- HMHTEpeC K pa3lH4yHbIM cdepam

npodeccrnoHaIbHOM
NeSITeNIbHOCTH,

OBnanenune YHUBEPCAIbHBIMU
y4eOHBIMU MO03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0a3oBble JIOTHYeCKHe
ACeHCTBHSA:

- CaMOCTOSITEIILHO
(bopmynHupoBaTh u
aKTyaJlMu3UpOoBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBII
MpU3HAK WM OCHOBaHUS ISt
CpaBHEHHsI, KiIacCU(UKAUN U
0000IIIEHHS;

- OTIPEACIISATH eI IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBISBIISATh 3aKOHOMEPHOCTH U
MIPOTHBOPEUUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBHI B
JIeSITEIIbHOCTD, OIICHUBATH
COOTBETCTBHUE pe3yabTaToB
LEIIM, OLICHHUBATh PHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu perieHnn
KU3HEHHBIX TIPOoOIIeM

0) 0a3oBbIe HCCJIEI0BATEIbLCKHE
JelCTBHUA:

- BIAACTh HaBBIKAMH Y4eOHO-
HCCIIEI0OBATENBCKOW U MPOECKTHOM

JACATCIIBHOCTH, HaBBIKaAMH
paspereHus mpoodseM;

- BBIABJIATH IMPpUYIUHHO-
CJIE/ICTBEHHbIE CBSI3U u
aKTyaJIM3UpPOBATh 3a1aqy,
BBIJIBUTaTh TUIIOTE3Y €€ pelICHUs,
HaXOJUTh apryMEeHTBI TUISt
JI0Ka3aTesIbCTBa CBOUX
YTBEPKICHUMH, 3a71aBaTh

IapaMeTpbl U KPUTEPUU PELICHHUS,

TPAaMOTHOCTH 4YeJIOBEKA ISl PEIICHHS
KHU3HEHHBIX TPo0IeM;
c(OPMHPOBAHHOCTH
pacKkpbIBaTh coJepKaHHe
OCHOBOIIOJIATAIONINX ~ OWOJIOTHYECKUX
TEPMHHOB W TIOHSTHUMW: XKU3Hb, KJIIETKA,
TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISIIKS, JKOCHCTEMa, OHOIEHO3,
ouocdepa; MeTabo0JIu3M (oOmenH
BEIIECTB W TNPEBpAILCHHE SHEPIHH),
romeocras (camoperynsmus),
OnocHuHTE3 Oerka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJsnus,
CaMOBOCIIPOU3BEICHHE (PETIPOAYKIIHS),
HACIIEICTBEHHOCTD, W3MECHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aINS;

YMEHHUS

c(hOpPMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATaIONUX  OHMOJOTHYSCKUX
TEOpUA W  THUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOJIIOIMOHHOM, MIPOMCX 0K ICHHS
JKM3HHU U 4EJIOBEKA;

c(hOpMHUPOBAHHOCTh yYMEHUS
pacKpbIBaTh OCHOBOIIOJIararoIue
OMoJIOrHYEeCcKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Baguiona,

3. I'ekxenst, ®. Mromnepa, K. Bboapa),
TPAHUIIBl UX MPUMEHUMOCTU K YKUBBIM
CHUCTEMaM;

npUOOpeTeHNe  OMbITa MPUMEHEHHUS
OCHOBHBIX METOJIOB HAY4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOIOTHH:
HAOMIOACHUS W  OINHCAHUS  JKUBBIX
CHUCTEM, TIPOLIECCOB U  SIBICHUI;
OpraHu3aIu u MIPOBEICHHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKEHHS  THIIOTE3,  BBISIBJICHHUSA
3aBUCUMOCTH MEXJy HCCIEAYEeMbIMU
BEJIMYNHAMU, OOBSICHEHUS TTOTYISHHBIX
pe3ynbratoB  u  (QopMyITHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyYHBIX
MOHSTUH, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJIEIATH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  MPOKAPUOT U  DYKAPHOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHWU3MOB, BHUJIOB, OMOTEOIICHO30B U
9KOCUCTEM; OCOOCHHOCTH IMPOIIECCOB




- AQHAJIM3UPpOBATH IIOJIYUYCHHBIC B

xoJe pelieHus 3a/1auu
pe3yNbTaThI, KPUTHYECKH
OIICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMeThb NEepPEeHOCHUTb 3HaHHS B
[M03HABATEJIbHYIO u
MIPaKTUYECKYIO obrnactu
KU3ZHEIESTeIIbHOCTH;

- yMETh HHTETPUPOBATh 3HAHHS U3
Pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIIBHIaTh  HOBBIC  HJCH,
npejiararh OpHUTHHAIBHBIC
HOAXOMBI U PELICHHS;

- CIIOCOOHOCTH WX UCIOJIB30BAHMUS
B NI03HABATEJIBHON M COLMATIBHON
MPaKTUKE

oOMEHa BEHIECTB M  IPEBPALICHHS
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IUTACTHYECKOTO W DHEPreTHYECKOTrO

oOMeHa, XeMOCHHTE3a, MHTO3a, Meii03a,

OILTOIOTBOPEHHS, pa3BUTHUS u
Pa3SMHOXKCHUA, WHIUBUIYAJIbHOI'O
pa3BUTHSI opraHu3sMa (OHTOTeHe3a),
60pbOBI 3a CYyLIECTBOBaHHE,
€CTECTBEHHOT'O ot6opa,
BHI000pa30BaHUS,

IPUCIIOCOOJICHHOCTH  OPraHU3MOB K
cpene oburaHus, BIUSTHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX H3MEHECHUHU B
IKOCHUCTEMAX CcBOEIH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MPEBpAIlCHHE
sHeprum B 6nocdepe;
c(OpPMUPOBAHHOCTh yMEHHS peIIaTh
OuMoJIOTHYEeCKHE 3a/laud, COCTaBIIAThH
TeHOTUITUYECKHE CXEMbI CKpEIIMBaHUS
JUISS  Pa3HBIX THIIOB HACJICOBAHHS
IPU3HAKOB Yy OPraHHU3MOB, COCTABIISThH
CXEMBI TIepeHOCca BEUIECTB U SHEPTHH B
9KOcUCTeMax (1IeTH MUTAHUS, THUILEBhIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MOWCKa, aHaJIM3a U
HUHTEpPIpETAINH
nH(popMaluu u
nH(pOpMaLIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢ecCuOHAIBHON
JeSTeNbHOCTU

B obsiacTH HeHHOCTH HAY4YHOIO
NMO3HAHHUSA:

- c(hOopMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKH u 00111eCTBEHHOM
NPAKTUKM,  OCHOBAaHHOIO  Ha
Jajore KYJIBTYP,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEr0 MeCTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOU
W YUTATEIBCKOW KYJIBTYPHl Kak
CpeACTBa B3aMMOICHCTBUS MEKITY
JIOABMH U TIO3HAHUS MUPA;

- OCO3HAaHHE IEHHOCTH Hay4yHOU
TesITeTbHOCTH, TOTOBHOCTh

OCYIIECTBJIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WHIAMBUIYAJIbHO M
B IpymIe;

Osanenue YHUBEPCAIbHBIMU
y4eOHBIMU IMO3HaBaTCIILHBIMU
JIEUCTBUSIMU:

B) padora ¢ ungopmanmei:
- BJIAACTb HAaBBIKAMHW IMOJYUYCHUSA

c(hOopMUPOBAHHOCTH yMEHUH
KPUTUYECKH OLIEHUBATh WH(OPMAINIO
OMOJIOTUYECKOTr0 coJiepKaHus,
BKJIIOYAIOIIYIO NICEBAOHAYYHbIE 3HAHUS
W3 pa3IMYHbIX HCTOYHUKOB (CpeicTBa

MaccoBod  uH(pOpMAIMH,  HAy4HO-
MOMYJISIPHbIE MaTepuaibl);
MHTEPIPETUPOBATh ITUYECKHE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
O6uosioruu, MeAULMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHble
JKOJIOTUYECKHE po0GIEMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOIIEHUIO K HHM COOCTBEHHYIO
MIO3ULIUIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIC
COOOIIEHN HAa OCHOBE OMOJIOTHYECKON
uH(popMaIu u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaTt OMOJIOTHH




nHpopMaMd U3  HUCTOYHUKOB
pPa3HbIX THIIOB, CAMOCTOSITEIbHO
OCYIIECTBIISITh IIOMCK, aHaJM3,
CUCTEMATU3ALINIO u
HHTEPIpETAIIIO uHbopMaIuu
pa3snUYHBIX BHIOB u  (opm
MIpe/ICTaBJICHHUS;

- CO3J1aBaTh TEKCThl B Pa3IMYHBIX
(dbopmMarax ¢ y4eToM Ha3HAYCHUS

uH(pOopMaIU u 1[eJIeBOM
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IpPE/ICTAaBICHNS U BU3YyalIH3alliH1;

- OLEHHMBATh  JIOCTOBEPHOCTH,

JICTUTUMHOCTD I/IH(1)OpMaI_II/II/I, €C

COOTBETCTBHE MIPABOBBIM "
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
MH(POPMAIIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJOTHIMA
B pelIeHun KOTHUTUBHEBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIrOIEHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTUCHEIL,

pecypcocOepekeHusi, TPaBOBbIX U
THYECKUX HOPM, HOpM
MH(POPMaIIMOHHOM 0€30MMaCHOCTH;
- BIIQ/IETh HaBbIKaMU
pacro3HaBaHHs " 3aIUTHI
uHbopManMy, UHPOPMALUOHHOM
0€30MMaCHOCTH JJUYHOCTH

OK 04. DOddextusHo
B3aMMO/IEHICTBOBATh u
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATENIbHOCTU u
CaMOOIIPEEIEHNUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHON U
COITMAJIbHOM JIESITEIHHOCTH;
OBjaseHne yHHMBeEpPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMeCTHas 1eSITeJIbHOCTh:

- TIOHMMaTh U HCHOJb30BATh
MpPEeUMYIIeCTBA KOMaHIHOW U
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATH IEJIH COBMECTHOU
NesATEeIbHOCTH, OPTaHU30BbIBATH U
KOOPAMHUPOBATH JEHCTBUA IO €€
JOCTH>KEHHUIO: COCTaBIISATh IUIAH
JNEUCTBUM, paCHpEeNesaTh pOjau C
y4€TOM MHEHHUHM  YYaCTHHUKOB

MpuoOpeTeHrne OmbITa PUMEHEHUS
OCHOBHBIX METOI0B HAaY4YHOT'O
MO3HAHMS, UCTIONIb3YEMBIX B OMOIOTHH:
HAOJMIOMEHUS W  OINMCAaHUS  KHUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUM;
OpraHu3aIu u MPOBEICHUS
OHOJIOTHYECKOTO AKCIIEPUMEHTA,
BBEIIBMOKEHHS  THUIIOTE3,  BBISBJICHUS
3aBUCUMOCTH MEXIY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3ynbratoB  u  (QopMyITHpOBaHUS
BBIBOJIOB C MCIIOJB30BAHUEM HAyYHBIX
TOHSTUHI, TEOPUIN U 3aKOHOB




o0cyxnaTh

COBMECTHOH paboThI;
- KOOPJMHUPOBATH W BBIIOJIHATH
paboTy B YCJIOBHSX pEaJbHOTO,

pe3yabTaThl

BUPTYaIbHOTO u
KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYWIECTBISATh  IO3UTHUBHOE
CTPAaTern4ecKkoe TIOBEJCHHE B
Pa3IM4HBIX CHUTYaIMSIX,
TPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHHULUATHBHBIM

OsiaieHne yYHHBepPCAJIbHBIMHU

peryJIsITHBHBIMH 1eiCTBUSIMM:
r) IpUHATHEe ce0 M JAPYrux
JIIONeN:

- IpUHUMATh  MOTHBBI U
apryMEHThl [JPYrux JIIOAECH IIpU
aHaimse pE3yJIbTaTOB
JeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTHUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CII0COOHOCTD
MOHUMATb MHUHP C  TO3UIUHU
JIPYroro 4yeaoBeKa

OK 07. CopneiicTBoBaTh
COXPAaHCHHUIO

OKpY KaroIien cpejipl,
pecypcocOepeKeHHuIo,
MPUMEHSTH 3HAHUS 00
HW3MEHCHHHU KJIMMaTa,
TIPUHITUITBI OEPEIITUBOTO
MIPOM3BOJICTBA,

3¢ (heKTHBHO AeCTBOBATH
B UpE3BbIUATHBIX
CUTYyaIHUsIX

B 001acTH 3K0JIOrHYE€CKOT0
BOCIIUTAHUA:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJbTYpBI,
MMOHUMAaHUE BIWSHUS COLHAILHO-
SKOHOMHUYECKUX IPOIECCOB Ha
COCTOSIHUE MIPUPOIAHOU 51
COLMAJIbHOW CpeJlbl, OCO3HaHHE
r100aIbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUTAaHUPOBaHUE u
OCYIIIECTBJICHUE  JCHCTBUM B
OKpY>KaloIllle cpelle Ha OCHOBE
3HAHUS 1ejiel  yCTOMYHMBOTO
pPa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEMPUSITUE JECUCTBUM,
MIPUHOCSIINX BpeJ OKpYKarolleh
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC

3KOJIOTUYECKHE MOCIIeICTBUS
NMPEINPUHUMAEMBIX JICUCTBUH,
MpeOTBpaIaTh UX;

- paciumpeHue OTIBITA
JEATEIIbHOCTH 3KOJIOTMYECKOU
HANPABJIEHHOCTH;

c(OpPMHUPOBAHHOCTh yYMEHUS
HpI/IMeHSITI) HOHy‘IeHHBIe 3HAHUS JIA
00BSICHEHHS OHOJIOTHYECKUX
HpOHeCCOB nu HBJ'ICHI/II\/JI, JJIA HpI/IHﬂTI/Iﬂ
NPaKTUYCCKUX pelIeHHI B
MOBCEIHEBHOM  JKW3HM C  IIEJIBIO
obecreyeHnss 0OE€30IACHOCTH  CBOETO
3I0pPOBbsI M 3JI0POBbS  OKPYXKAFOIIUX
JrO/IeH, COOITIOICHHS 3I0pOBOTO 00pasa
KU3HH, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpY)Kalolllel  MNPUPOAHOM  CpelE;
MMOHUMAaHHE HEOOXOIUMOCTH
HUCTIOIB30BAHUSA JIOCTHUKEHUI
COBPEMEHHOI ounonoruu u
OMOTEXHOJIOTHUI JUIsl  PallMOHATEHOTO
MIPUPOJIOTIOIL30BaAHUS




- OBJIAZICHHE HaBBbIKAMHU Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHOU JESITEIbHOCTH

IIK 2.5  Cobmronath
TpeboBaHus OXpaHsbl
OKpYy>Karolen cpensl,
OXpaHbI Tpyla u
IIPOMBILLIICHHOU

0e30MacHOCTH npu
CTPOMUTENILCTBE u

IKCIUTyaTallul  HKEJIE3HBIX
JOpOT.

- c(hOpMHUPOBAHHOCTH yMEHUSs Ha OCHOBE ¢benepanpHOTO
KJIacCCU(UKALMOHHOTO KaTallora OTXOJOB OINpPEAENsATh KIACC OMacHOCTH

OTXOJIOB; arperarHoe COCTOSHWE U (HU3UUECKyl0 (OpMy OTXOJOB
IIPOU3BO/ICTBA;

- OBJAJACHME METOAAMHU  OIpEACIICHHUs  II0Ka3aTele  yMCTBEHHOMU
paboTOCIOCOOHOCTH,  OOBSICHEHHWE  TOJYYEHHBIX  pe3yJbTaToB U

(dbopMynpoBaHHe BBHIBOAOB (ITMCHMEHHO) C HCIIOJIb30BAHHEM HAyYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS aHATU3UPOBATh HH(DOPMAIHMIO O HAYYHBIX
JOCTIDKCHHMSX B 00JaCTH TI'€HETHYECKUX  TEXHOJOTHH, KICTOYHOM
WHXXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH;

- copMHpPOBAaHHOCTh YMEHHsI aHATU3UPOBATH WH(OPMALUIO O Pa3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHEHHUHU B KU3HH YEJIOBEKA




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUIIJIMHBI (TPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeIMeTa) U BUABI Y4eOHOi padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CHMIIMHBI (TIpeaMeTa) 61
B T.U.
OcHOBHOe coep:KaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MIPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHUS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.U..
TeopeTuieckoe oO0yueHue 2
MPaKTUYECKHUE 3aHATH 8
na0opaTOpHbIE 3aHATUSL 2
KonTponbnas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B opme 2

ougpghepenyupoeannozo 3auema (2 cemectp)




2.2 TemaTnueckuii IVIaH U cofep:kaHue y4eOHoi qucuuminnbl (mpeamera) OYIL.13 BUOJIOI'UA

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOIr0 MaTepHuaJia, NpakTUu4YecKue M JadopaTopHble 3aHITHSA, Oo0bem
pa3iesioB U TeM caMocCTosiTeIbHAasA padoTa 00y4yaommxcst yacop | O IReTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT O 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHbIE OTpacid OMONOrMYecKUX 3HaHWM. CBA3b OMOJOTMM C JPYTMMU HayKaMu: OMOXHUMHUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Posb 1 MecTo Ononoruu B GOpMHUPOBAHUN COBPEMEHHOM
KU3HHU HAayyHOW KapTUHBI MHpa. YPOBHM OpraHu3aluu >XuBoil marepuu. OOuias XapakTEepUCTHKA >KU3HU,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KJIETOK

CamocrosiTeibHas padora odyuyarommxcs Nel 1

1. 3anonHeHue TaOIUIBI C ONMCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX JOCTOMHCTBAMHU MU

HEeJ0CTaTKaMH.

2. 3anonHeHue Tabauibl «Bkiax ydeHbIX B pa3BUTHE OUOIOTHI.

3. 3anonHeHre CpaBHUTEIbHON TaOJIUIIBI CXOJICTBA U PA3IMUUN KUBOTO U HEXKUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conep:xxanue yueOHOro MaTepuaJia 1 OK 02
(pynkuuonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHusanus KJIETOYHOW TEOpuU. THMBI KIETOYHOM OpraHM3aluu: IPOKAPUOTUYECKUA U JYKAPUOTHYECKHUM.
KJIETOK OOHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOeHHE NMPOKapHOTHYECKON KieTku. CTpoeHue

syKapuoTHueckoil kietku. Hekiierounsle popmbl )kU3HH (BUPYCHI, OakTeprodarm)

IIpakTunyeckoe 3ansitue Nel 1

Bupycubsle u OakrepuanbHble 3a0ojieBaHus. OOLIMe NPUHLIMIBI HCHOJIB30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.

Ilpeocmasnenue ycmmuvix coobweHuii ¢ npezenmayuel, NOO20OMOBIEHHbIX NO NEPEeyHI0 UCMOYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnas paGora Nel 2

CtpoeHue KJIETKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUYEHHS (KpaxMmay, KapOTHHOUIBI,

XJIOPOTIJIACThI, XPOMOILIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHas Tteopus T. Moprana. CrpoeHne XpoMocoM. XpPOMOCOMHBIM HaOOp KIETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalIONHBIN U AUIUIOUAHBIH Habop. HykinenHoBbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK Haxoxnenue B KieTke, uX cTpoeHue M GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIETKE: peIuTuKanus, OnocuHTe3 Oemnka, penapanus. [ eHeTUYECKUH KOJI U €ro CBOKCTBA

IIpakTuyeckoe 3anaTHe Ne2 2

Pemenue 3a1auy Ha onpeieneHUEe OCIEA0BATEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs NociieIoBaTenbHOCTH HyKieoTuaos JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xxanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue Metabonu3M. ACCUMMWISIIMS U AUCCUMUIISILIUS - JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPI'MH B KJIeTKe BEIIECTB: aBTOTPOGHBIM © TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTudeckuii 0OMEH.

dorocuHTE3. XEMOCHHTE3

CaMmocrosiTeibHasi padoTa o0yyarommxest Ne2 1

3anojHeHne CPAaBHUTEILHOM TaOJIMIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
Ku3nennsrii unksa | Comep:kanue y4e0HOro MaTepuasa 1 OK 04
KJ1eTKd. Murto3s. Kiterounslii 1uki, ero nmepuonabl. MUTO3, €ro CTaiuyd M MNPOMCXOASALIME Ipolecchl. bronormyeckoe
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBenenue xpomocom B Meloze. Kpoccunrosep.

bronornyecknii cMbICa Meio3a

CamocrosiTeibHasi paboTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IUKJIA KJIETKU
KonTpouabnas MonexysapHbIii ypOBEHb OpraHU3aLMH )KUBOTO 1
pabora
Pa3nesn 2. Ctpoenue u pyHKIMH Opraiusma (Bcero) 18

(14+4)

Pa3nea 2. Ctpoenue u pynkunu opranusma (1 cemectp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepixanue ydyeOHOro MmaTepmaJia: 1 OK 04

MHOrokneTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB W CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM

opranusMme. ['oMeocTas opranusma U ero noJiiep>kaHue B Mpolecce )KU3HEAEITeTbHOCTH
Tema 2.2. 3 OK 02
DopMbl CopaepxxaHue yueOHOro MaTepuasa 2
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Pa3MHOKeHUsl @opMbl pa3MHOXKEHHUSI OpraHu3MoB. becrnosnoe u 1onoBoe pa3MHOXeHHe. Buasl Gecronoro
OpPraHu3MoB pasMHoxeHus. IlonoBoe pa3MHOkeHue. ['ameroreHe3 y >XKMBOTHBIX. (CriepMaToreHe3 U OOIEHE3.

CrpoeHue nos10BbIX K1eTOK. OmIonoTBOpeHne

CamocrosiTeibHas padora o0yuyarommxcs Ned 1

3anosHeHHEe TaOIMLIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepamu (opM pa3MHOKEHUs] OPraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOr0 MaTepuaja 2 OK 04
pacreHmi, WNuiuBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaTBHBINA NEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHANBHOTO PAa3BUTHSA Yy KMBOTHBIX M denoBeka. [IpsMoe m HempsMoe pa3BHUTHE.
YeJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUu
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJ1e0BaHUHA OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMs ramer. 3akoHel [. Mengens OK 04

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBanue). B3anmoaelicTBie reHoB

IpakTuyeckoe 3ansitue Ne3 2

Pemenue 3aa4 Ha onpe/esieHne BEPOSATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-,

JU-, TOJUTHMOPUIHOM U AHAIM3HPYIOUIEM CKpPELIMBAaHUHM, COCTABJIEHUE TIE€HOTUIIMYECKUX CXEM

CKpEILMBAHHUS
Tema 2.5. 4 OK 01
Cueniennoe Copepxanue yqyeOHOIro MaTepuasa 2 OK 02
HacJle/l0OBaHue 3akonbl T. Moprana. CuermsieHHOe HaclelOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLIETIEHHBIX C [TOJIOM

IIpakTuyeckoe 3ansaTHe Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTM BO3HUKHOBEHUS HACIIECICTBEHHBIX IPHU3HAKOB IpHU

CIETUIEHHOM HACJIEI0BaHUH, COCTaBICHUE TeHOTUITMYECKUX CXEM CKPEIINBAHUS

CamocrositeibHas padora o0y4yarommxcs NeS 1

Pa3paboTka rnoccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3aKOHOMEPHOCTH Conep:xaHue yueOHOIo MaTepuasa 2 OK 02
H3MEHUYHBOCTH N3MeHUMBOCT, MNpPHU3HAKOB. BHIBI M3MEHUYMBOCTH: HACIEACTBEHHAs W HEHACIEIACTBEHHAsA. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacieAcTBeHHOW u3MmeHumBoctu (H.M. BaBuioB). MyranumoHHas Teopus
VW3MEHYMUBOCTH. Buapl MyTaluii 1 npuunHbl UX BO3HUKHOBeHUs. Kapuotun yenoseka. Hacineacteennbie
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3a0oyeBanusg 4ejoBeka. ['eHHBIE U XPOMOCOMHBEIC Oosie3Hu 4enoBeka. boae3nu ¢ HaCHeHCTBCHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadecHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHUI YeI0BEKA

IIpakTHyeckoe 3ansaTue NeS 1

Pemenne 3amau Ha omnpeaeneHue TUNAa MyTallMd MpU Tepefadye HaCIEICTBEHHBIX IPU3HAKOB,

COCTaBJICHUE TCHOTHITMYECKUX CXEM CKpEIINBAHUS
KonTpoabnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJIOnMH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOIIUOHHOT0 Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
y4eHHusl. [lepBbie »Bomtonmonnble kouuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonHas Teopus
MukposBoouns Y. NapBuna. CuHTETHYECKAs TEOPHs IBOJIOLUU U €€ OCHOBHBIE MOJIOKEHUSI.

MuxkposBomtorst.  [lomynsimust Kak »JIeMEHTapHas €AWHUIA SBOJNIOUWHU. [ €HEeTHYeCKHe OCHOBBI

SBOJIIOIMH. JJeMEeHTapHble (akToOpbl 3BONMIONMH. EcTecTBeHHBI 0OTOOp - HampaBisIOIIMA (hakTop

HBOJIOIMH. BuooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHH

CamocrosiTeibHas padora odyuarommxcs Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHTHl BpeMEHU Pa3BUTHS DBOJTIOIMOHHOTO YUCHHS
Tema 3.2. 3 OK 02
MakposBoionusi. | Cogep:kanue yueOHOro MaTepuasia 2 OK 04
Bo3HuKHOBeHHE 1 MakposBomorus. DopMbl ¥ ocHOBHBIE HampaBieHuss Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JTOCTWIKEHUS Omosiornueckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3eMIie.
3emie ['unoTe3sl U TeOpUHM BO3HUKHOBEHUS KU3HHM Ha 3emuie. llosiBlIeHne mepBbIX KIETOK W WX HBOJIOIIMS.

[TpokapuoTel W SyKapwOTHL. [IpoMCXOXKAEHHWE MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE

OCHOBHBIX I[apCTB DYKapuOT

CamocrosiTeibHas paGora odyuarommxcs Ne7 1

Pa3paboTka neHTHl BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS JKU3HH Ha 3eMIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTponosiorusi — Hayka o 4enoBeke. CHcTeMaTndeckoe IMojoKeHne 4enoBeka. CXOICTBO U OTIWYUS
AHTpOIIOI'¢HEe3 YeJIoBeKa C )KMBOTHHIMU. OCHOBHBIE CTaIMM AHTPONOTE€HE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKaA.

YenoBeueckue pacel M HUX CIAUHCTBO. BpeMH U INOYTH pacCCICHUA 4YCIOBCKAa II0 INIAHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCAbI
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CamocrosiTejibHasi padoTa o0yuyaromuxcsi Ne§ 1

Pa3paboTka JI€HTHI BpEMEHH IPOHCXOXKACHUS YEIOBEKa
Paszaea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJOTHIECKHE Copnep:xkanue y4e0HOr0o MaTepuaia 2 OK 02
(haxTops! M cpeasl Cpenbl 0oOWUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IIOYBEHHAs, BHYTPHUOPIaHW3MEHHAs. OK 07
KU3HH DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHusmoB. IlpucnocoOseHus opraHuzMoB K

KHU3HH B pasHbiXx cpenax. Ilonstme skomormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

daktopos. [IpaBmno muaumyma FO. JInbuxa. 3akon TosepantHocty B. Hlendopna
Tema 4.2. 3 OK 01
Honynsinus, Coaep:xxanue yueOHOro MaTepuaJia 1 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJAa U MOMYJSALMU. DKOJOTHYECKas HMILIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHCTEMBI XapakTepucTuku nonymnsauuu. CoobiiecTBa u 3KocUcTeMbl. broneHos u ero crpykrypa. CBs3u Mexy

opranuzMamMu B OuoreHo3e. CTPYKTypHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOJYLHEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BenecTB U NOTOK 3HEpruu B skocucreme. Tpoduyeckre ypoBHU

IIpakTuyeckoe 3ansaTue Ne6 1

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJaHU 10 IMEPEHOCY BEIIECTBA W SHEPTHH B

9KOCHCTEMAX C COCTaBJIECHUEM Tpo(HUUECKHX 1enel M nupaMu O6MOMacchl U SHEPIUU

CamocrosiTeibHas padora odyuarommxcs Ne9 1

CocTaBieHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- r100aJIbHAs Conep:xanue yueOHOro MaTepuaa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas o6Oonouka 3emun. Pa3Butne mnpencraBieHuit o Ouochepe B Tpyrmax B.U. OK 07
cucTemMa Bepnazckoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JKuBoe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEpPHOCTHU cymiecTBoBaHUs Ouocheprl. OcodeHHOCTH Onocdepsl Kak rio0aabHON IKOCHCTEMBI.

Junamuueckoe paBHOBecuMe B Ouocdepe. KpyroBopoTbl BemecTB M OMOr€OXMMHUYECKHE IIHKIIBL.

I'o0anbpHbIE IKOJIOTHYECKHE TPOOJIEMBbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue yueGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBHS Ha Ouocdepy. 3arps3HEHUs Kak BUJ aHTPOIOTEHHOTO BO3JIEHCTBHUAL. OK 04
ouocgepy AHTpoOIOTeHHbIe BO3aeiCcTBUS Ha aTMmochepy. BoszneiictBus Ha ruzmpochepy. BosgeiictBus Ha OK 07

autocdepy. AHTPOIIOT€HHbIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTBA. IIK 2.5

IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaTILHO-OPUEHTHPOBAHHOE) 2

OTXO,Z[BI IMPONU3BOACTBA
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Tema 4.5. Bausinue 4 OK 02
COMAILHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 04
IKOJOrHYECKUX 310poBbE U ero cocrapisromue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSIOIIME HA OPraHU3M OK 07
(¢axkTopos Ha yenoBeka. [Ipobiema TEXHOTEHHBIX BO3JCHCTBUI Ha 370POBbE YeNOBEKa (DJIEKTPOMArHUTHBIC MO, IIK 2.5
310pPOBbE YeJI0BEKA | ObITOBAasi XUMUS, U30BITOYHBIC IIYMBI, pagualus 1 T.11.). AJanTaius opraHu3Ma 4ejoBeka K (akTtopam

okpyxatomerd cpeasl. [IpuHuuner ¢opmupoBanus 370poBbecOeperaromero noseaeHus. duznyeckas

AKTUBHOCTb M 3/10pOBbe. BHOXMMHUYECKHE aCIEKThl PAIIMOHAIIBHOIO TUTAHUS

JlabopaTopnasi paGora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2

YMcTBeHHas pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThbl SKOJIOTHU 2
pabora

IIpodeccnonaIbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (coaep;KaHue MPUKIATHOI0 MOAYJIsI)

Pa3znen 5. buojorus B :KN3HHA 10 OK 01
Tema S.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yuebHOro MaTepuaia 2 OK 04
JKH3HHM KaK10T0 buorexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHbIE HAlpaBJIEHUs] COBPEMEHHOM OMOTEXHOJIOTHUU. 1K 2.5

Metoapl OuorexHonoruu. OOBEKTHl OMOTEXHOIOTHH. DTHKAa OMOTEXHOJIOTMYECKMX M TE€HETHYECKHX

skcnepuMeHToB. [lpaBuna noucka M aHamu3a OMOAKOJOTMYECKOM HMH(OpPMALMM U3  Pa3IHMYHBIX

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccOBOW HHQOpPMAIMH, CETh

WuTtepHeT u npyrue)

IlpakTuyeckoe 3ausitue Ne8 2

Keiicpl Ha aHanu3 MHQOpPMAIMM O HAYYHBIX JOCTIDKEHHUSX B 00JACTH T€HETHYECKUX TEXHOJIOTHUH,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padota o0yuarommxcs Nel( 1

IloaroToBKa NMpe3eHTanyu s 3alNThI Kenca
Tema 5.2. 5 OK 01
Buorexnosnorumn B IIpakTuyeckoe 3ansaTHe Ne9 4 OK 02
npombiuLieHHocTH | Keiichl Ha aHanu3 MHGOPMAIK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHIA OK 04

IK 2.5

CamocrosiTebHas padora odyuarommxcest Nell 1

ITonroroBka mpe3eHTalMy I 3allUThI Kelica
IIpoMeskyToUHast aTTecTAlUsl IO AUCHMILIMHE (MpeaAMeTY): tuddepeHIInpOBaHHbIN 3aueT 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY 00ecneYyeHHI0

Y4eOHbIi peaMeT peain3yeTcs B y4eOHOM KaOMHETe OMOJIOTHH.

O6opynoBanue yaeOHOTo KabUHeTA:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYarOUINXCs;

— pabodee MeCTO MpEnoaBaTes;

— METOJMYECKUE MaTEpUAJIbI 10 IIPEIMETY.

Texnuueckue cpenacTBa oO0ydeHHss pabodero Mecta NpPEnojaBaTelsi: KOMIBIOTEPHOE
000py/I0BaHUE, COOTBETCTBYIOLIEE COBPEMEHHBIM TpeOOBaHMSIM O€30MacCHOCTH U HaI&XKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJB30BaHUS KaOMHETa C LENbIO
U3Y4eHHUs Y4eOHOro MpeaMeTa, MyJIbTUMEANiItHOe 000pyaoBaHKe (IPOEKTOP U MPOSKIMOHHBINA SKpaH
WIM NHTEPAKTUBHAs JI0CKa), JJOKaJIbHAs CETh C BBIXOJOM B Internet.

3.2. UndopmamnuonHoe odecriedeHne peaju3alii MPOrpaMMbl

Jlnist peam3anuy mporpamMmbl OMOIMOTEUHbIH (HOHT 00pa30BaTEIbHON OpraHU3alUHU JTOJKEH
UMETh T[eYaTHbIE W/WIW DSIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIIMOHHBIE PECYPCHI,
peKOMEHAyEMbIE JJIs UCII0JIb30BAHUS B 00pa30BaTEIbHOM MPOLECCE.
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Ilepeyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0M0JMOTEYHOr0 (hoHIA:

3.2.1 OcHOBHbIE HCTOYHHKHU:

1. buonorus: 10-ii kmacc: 06a3oBblii ypoBeHb : yueOHuKk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakmueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : 3nexTpoHHbId // Jlanp :
anekTpoHHO | 6ubanoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexum noctyna:
quist apropus. [lonb3oBareneit/

2. bwuonorus: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuKk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pyouos [u np.]. - 6-e u3z., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anekTpoHHbIH // Jlanb : anekTpoHHO-OMONMMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/409211 - Pexxum fgocrtymna: 1uist aBTOpU3. 10JIb30BaTENEH.

3.2.2 Tlepeyenb mnpodeccHOHATBHBIX 0a3 AAHHBIX M HH(OPMAIUOHHBIX CIPABOYHBIX
cUCTeM:

3. Koncynprantlluroc : cipaBoYHO-TIONCKOBasi cucrema : opunuanbHbii caiit. — URL
: https://www.consultant.ru/. - TeKCT : 3JI€KTpOHHBIN

4. Tapanrt : uapopManmoHHO - mpaBoBod moptai. — URL : https://www.garant.ru/ . —
TekcT : 371eKTPOHHBIH.

5. Kopekc : mpodeccuonanbnas cupaBounas cuctema. - URL :http://www.kodeks.ru/. —
TekcT : 37eKTPOHHBIN

6. DnekTpoHHas OuOIMOTEKa Y4YeOHO-METOJAMYECKOrOo IEHTpa IO OO0pa3oBaHUIO Ha

JKEJIE3HOJIOPOKHOM TpaHcnopTe : odurnuanpHbiii caiit. — URL  : https://umczdt.ru/books/. —
PexxuMm noctyna: s aBTOpU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.
7. Jlawp : anexkTpoHHas OubOnuoreuyHas cuctema. — URL : https://e.lanbook.com/. —

Pexxum noctymna: 1iis aBTOpU3. MOJIb30BATENEH. - TEKCT : JIEKTPOHHBIM.

8. BOOK.ru: snextponHO-0nOaMoTeuyHas cucrtema : cailt / KHOPYC : uzmarenscTBO
yueOHoit auteparypsl. — URL : https://book.ru/. — Pexxum noctyna: miisi aBTOpHU3. TOJIb30BaTEeH
- Teker : 2neKTpOHHBIN.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubnauoreka : cailt. — Mocksa, 2000. — URL
: http://elibrary.ru. — Pesxum noctyna: miis 3aperucTpup.. Mojap3oBaTeneil. — TeKCT : 3JEKTPOHHBIN.

10. MunucrepctBo Tpancnopta Poccuiickoit ®denepanmu : odUIIMATBHBIA CalT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — T€KCT : 3JI€KTPOHHBII.

11. PX] : opunnansueiii caiit. — URL : https://www.rzd.ru/. — TeKCT : 2JIEKTpOHHBII

12. ®denepalibHOE areHTCTBO JKEJIE3HOJOPOKHOTO TPAaHCHOpTa : O(GUIMANbHBIA callT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIN.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'O IPEIMETA

KoHTpons ¥ oIleHKa pe3yabTaTOB OCBOCHHSA YYEOHOTO IpEeAMEeTa PACKPHIBAIOTCS Yepes
JTUCIUIUIMHAPHBIE pPe3y/lbTaThl, HalpaBiCHHbIE HAa (opMHpoBaHHE OOIMX U MPOodeccHOHATbHBIX
KOMITETEHIIMI 1O pa3/ielaM U TeMaM COJIepKaHusl yaeOHOTro MaTrepuania.

[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Obman/upodeccuonanpuas Pa3znen/Tema T oeHOYHBIX MePONPUATHH
KOMIIeTeH I Usl
Pasznen 1. Kuaerka — | KonrponbHas pabora
CTPYKTYPHO- «MonexynspHbIi YPOBEHb
(pyHKIHMOHAJIBHAS OpraHHu3alH )KUBOT0»
eIMHULA JKUBOTO
OK 01 Tema 1.1. buonorus kax | @poHTANBHBINA ONPOC
OK 02 HayKa. OO61iast | 3amoHeHue TaOIULIBI C
XapaKTEPUCTHKA KU3HU ONMCAHUEM METO/I0B
MHUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMu
3anonHeHue Tabiauubl  «Bkian
YUEHBIX B pa3BUTUE OUOJIOTUN»
3arosHeHne CPaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U pa3IU4MM
YKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemasi ~ JTUCKYCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIMs KIETOK Brinosninenue u 3ammTa
nabopaTopHOil paboThI
[IpakTueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MOATOTOBJICHHBIX IO TIEPEYHIO
MCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IIpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINA ONPOC
OK 02 ¢dynkunonanbHble (akTopsl | [IpakTnueckoe 3aHsTue
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6MeHn BemecTB U | @pOHTAIBHBIN OMpPOC
MPEBPAILICHUE DSHEPrUM B | 3aNIOJTHEHUE CpPaBHUTEIBHON
KIIETKE TAOMUIBI XapaKTEPUCTHK THUIIOB
oOMeHa BElIEeCTB
OK 02 Tema 1.5. JKusnennsiii | O6cyxaeHue 1Mo BOIpOcam
OK 04 UK KJICTKH. Muto3. | Jexnnu
Meiio3 PazpaboTka  JIEHTBI  BpeMEHH
KU3HEHHOTO LIUKJIA KJIETKU
Paznen 2. Crpoenue u | Kontponsnas pabora «CtpoeHue
(p)yHKIMHM OpraHu3ma 1 QYHKIIMM OpraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 Opra"usma
OK 02 Tema 2.2. ®opmbl | DpOHTATBHBINA OITPOC
Pa3sMHOXKEHHUSI OPraHU3MOB | 3amoHeHue TaOJIMIbl C KPaTKOH
XapaKTEepPUCTUKOW M TNpUMeEpamMu
(dbopM pa3MHOKEHHS OPTAHU3MOB
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OK 01 Tema  2.3. Onrorene3 | TectupoBanue
OK 02 pacTeHHUH, IKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DpOHTANBHBIN ONPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3pabotka rioccapus
[TpakTueckoe 3anaTue
OK 01 Tema 2.6. 3akonomepnoctu | TectupoBanue
OK 02 W3MEHUYUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpaborka rioccapus
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpEeMEHHU
pa3BUTHS HBOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpos3pontonus. | OnieHruBaemMast TUCKyCCHS
OK 04 Bo3nukHoBeHHe U pa3Butue | PazpaboTka  JIGHTBI ~ BpeMEHHU
JKU3HU Ha 3emiie BO3HUKHOBEHMS] U Pa3BUTHUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOTE€HE3 Pa3paboTrka  neHTBI  BpeMEHHU
ITPOUCXOXKICHHUS YEIIOBEKA
Paznen 4. Dxonorust Kontponbnas pabora
«Teopernueckue aCTICKTBI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE cXeM KpyroBOpoTa
OK 02 COO0O0IIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [TpakTHueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKyCCUS
OK 02 riobanpHas sKosornyeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bmusanaue | TectupoBanue
OK 02 aHTpororeHHsix (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
I1K 2.5
OK 02 Tema 4.5. Bnustnue | OuenuBaemasi JUCKYCCHUS
OK 04 COLMAIIBHO-IKOJIOTUYECKUX | BoImomHenue nmabopaTopHOMH
OK 07 (dakTOpoB  Ha  37I0pOBbE | PabOTHI
IIK 2.5 YeJI0BEKa
Pazgen S. bBuoaoruss B | 3amura Keiica: MpEIACTaBICHUE
JKH3HHU pE3yJbTaTOB  PELIEHUsl  KeicoB
(BBICTYIIJIEHUE C TIPE3EHTAIICH )
OK 01 Tema 5.1. buotexHonoruu B | BeimonHenue keiica Ha aHaIU3
OK 02 YKU3HU KaXJI0r0 nHpopmauu 0 Hay4YHBIX
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OK 04 ITOCTHIKEHUSIX B o0Jractu

IIK 2.5 TeHETHYCCKUX TEXHOJIOTHH,
KJIETOYHOM WH)XEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MpeJICTaBICHHE pe3yabTaToOB
peLIEHHUs KEWCOB

OK 01 Tema 5.2. buorexHonoruu B | BeimosiHeHne keiica Ha aHanu3

OK 02 IIPOMBILIECHHOCTH uHpopMaun 0 pa3BUTUU

OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,

K 2.5 MPEJCTaBICHUE pe3yJIbTaTOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

- JIGKIIUU TPATUIMOHHBIC 0€3 NMPUMEHEHUs MYJIbTUMEIUHHBIX CPEICTB U 0€3 pa3aaTouyHOro
MarepHaa;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEMHUHApBI, IPEUMYIIIECTBEHHO B BHJIe 00CYXICHUS JAOKJIAIOB CTYICHTOB 110 TEM WJIM WHBIM
BOIIPOCaM;

- CAMOCTOSITEJIbHBIC U KOHTPOJIbHBIC PA0OTHI;

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumooelicmeue npenooasamens Kax cyoOvekma ¢ 00yYaiowuMcs Kax 00beKmom
NO3HABAMENLHOU 0esIMENIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHasi TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJible CTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perieHre MpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ MO/1YJIbHOTO 00yUeHHUS;

- 0Oy4JeHHe ¢ MCII0JIb30BaHIEM KOMITHIOTEPHBIX 00yYaroIInX MPOrpamm;

(63aumodeticmeue npenooasamens Kaxk cyovekma ¢ 00YYAIOWUMCA KAK CYOBbEeKmom
NO3HABAMENLHOU 0esIMelbHOCIU).
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