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1 TIACHOPT PABOYEI MPOT'PAMMBI YYEBHOM IV CHUATIINHBI (TPEIMETA)
OVI1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcss 4acThblO MPOTPAMMBI
cpennero obmero obpaszoBanus mno crnenuaabHOocTH CIIO 23.02.08 CTpOoMTEnsCTBO JKENE3HBIX OPOT,
IIyTh U IIyTE€BOE XO34UCTBO

[Tpu peanmuzanuu pabodell MporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTUH, B TOM YHUCJIE€ TUCTAHIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, JIEKTPOHHOE 00yUYCHHE.

Pabouas mporpamma yue6Horo mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npoecCHOHATLHON TOJATOTOBKE, MEPEMOArOTOBKE U TOBBIIICHUW KBaTHU(PUKAIUK pabodux II0
npodeccusim:

14668 MonTep nytu;

18401 Curnanucr.

1.2 Mecto yuyedHoro npeamera B crpykrype OIIOII-IIIICC3:

B yuebnsix mnanax OIIOII-TIIICC3 yueOnbiii npeamer OVII.13 buonorus Bxoautr B cocTaB
o0IKX y4yeOHBIX MpeIMEeTOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, i crenuansHocTed CIIO. C yuéroMm mpoduis ocBanmBaeMol CHEIHATbHOCTH
JaHHas ydeOHasi JUCUMILIMHA (TIpeaAMeT) peanusyercs Ha 1 Kypce.

1.3 Ilnanupyembie pe3yJabTAaThl 0CBOCHHS Y4e0HOI0 peaMeTa:

1.3.1 Ieab yyeOHOrO npeamera:

dopmupoBaHue y o0y4yarolUXcsl NPEACTaBICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3anu
KHMBBIX CHCTEM Pa3HOTO PaHTa KaK OCHOBHI MPUHSTHS PEIICHUH B OTHOIMIEHUH O0BEKTOB KHUBOW TPUPOIBI
U B IPOU3BOJICTBEHHBIX CUTYAIUIX.

1.3.2 B pe3yabTaTe 0CBOEHHS Y4eOHOTO MpeIMeTa 00yYAKUIUICH T0IKEH

yMeThb:

—  ONpEeeNsATh KHUBbIE OOBEKTHI B TMPUPOJE; TMPOBOAMTH HAOIIOICHHS 32 SKOCHCTEMAMHU JUIS
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX N3MEHEHHH, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHUH

— TMPOBOAWUTH  MpocTeilime  OUOJOrMYECKHe  HKCIEpUMEHTANbHbIE  HCCIEIOBaHMUS  C
co0JIroIeHHEM MTpaBHI GE30MACHOT0 00paIeHs C 00bEKTaMU U 000PYI0BAaHUEM;

—  HCIIOJIB30BaTh MHPOPMALIHMIO OMOJIOTUYECKOT0 XapaKTepa U3 Pa3InyHbIX HCTOUHUKOB,

—  TIPOTHO3MPOBATh MOCJIEACTBUS CBOCH NEATENBHOCTH MO OTHOIIEHUIO K OKpYyXKarolleH cpene,
COOCTBEHHOMY 3/10pPOBBI0; 00OCHOBBIBATh U COOJIIOIATh MEPbI MPO(UITAKTUKY 3a00I€BaHUH

3HATh:

—  cTpoeHHe, MHOrooOpas3ne W OCOOEHHOCTH JKUBBIX CHUCTEM pPAa3HOTO YPOBHS OpraHHU3allHH,
3aKOHOMEPHOCTH MPOTEKAaHHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBIICHUH B OKpY’KarolIeil cpesie, LEeIOCTHYIO
HAYYHYIO KapTUHY MUPa, B3AUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JOCTWXKEHMH OHOJOrMYecKOM HayKd U TEXHOJNOTHH B INPaKTHYECKOU
JesTeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHHA U arpoOHOTEXHOIOT .

1.3.3 Ilnanupyemble pe3yJibTAThl 0CBOEHHsI Y4eOHOI0 NpeaMeTa:

BT R TS — H.nlalmpyeMble pe3yJIbTaThl 00y4eHHs ;
O0mme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CQOPMUPOBAHHOCTH 3HAHUI O MeCTe U
CIOCOOBI PEICHUs 3371a4 | BOCHUTAHMSA: ponu OUOJIOTUM B CHUCTEME HAay4YHOTO
po¢eCCHOHATBHON - TOTOBHOCTh K TPYJly, OCO3HAHHE | 3HAHUSI; (G YHKIIMOHATLHOM

VKa3bIBalOTCs IMYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaned pepakimu ot 12.08.2022) B
oTriaroibHol Gopme, popMupyemblie 00111e00pa3oBaTeIbHBIM yIEOHBIM IIPEAMETOM
2 JlucuMIuIMHapHBIE PE3YJIbTAThl YKa3hIBAIOTCS B COOTBETCTBMM C MX TOJNHBIM TepedHeM Bo ®I'OC COO (B mocrenneit
penakiuu ot 12.08.2022)




JCATCIIBHOCTH
MPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

EHHOCTH MacTepcTBa,
TPYAOIO0HE;
- TOTOBHOCTh K  AKTUBHOU

ACATCIIbHOCTH TEXHOJIOTHYECKOM
U COLMAJIBbHON HANpaBICHHOCTH,
CIOCOOHOCTh MHHUIIMUPOBATH,
IUIAHUPOBATh U CAMOCTOSTEIHEHO
BBIITOJIHATD TaKYH0 JCATCIbHOCTD,
- MHTEpeC K pa3iH4yHbIM cdepam

npodeccroHabHOM
NeSITeNIbHOCTH,

OBnanenune YHUBEPCATbHBIMU
y4eOHBIMU M03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0a3oBble JIOTHYeCKHe
ACeHCTBHSA:

- CaMOCTOSITENILHO
(dbopmynHupoBaTh u
aKTyaJlMu3UpOBaTh npobiiemy,

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

- OTIPEEIISATH IEJIN IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBISBIISAITh 3aKOHOMEPHOCTH M
MIPOTHUBOPEUUS B
paccMaTpuBaEeMBbIX SIBJICHUSX;

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

- pa3BUBaTh KpeaTUBHOE
MBIIIEHHE npu pereHnn
KU3HEHHBIX TIPoOIIeM

0) 0a3oBbIe HCCIEI0BATEIbLCKHE
JeHCTBHUA:

- BIAACTh HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM

JACATCIIBHOCTH, HaBBIKaAMU
paspereHus mpoodeM;

- BBIABJIATH MMPpUYIUHHO-
CJIE/ICTBEHHbBIE CBSI3U u
aKTyaJIM3UpPOBATh 3a1avy,
BBIIBUT'ATh THUIIOTC3Y €C PCIICHU,
HaXOJIUTh apryMEeHTBI TUIs
JI0Ka3aTelIbCcTBa CBOUX
YTBEPKICHUMH, 3a7aBaTh

IapaMeTpbl U KPUTEPUU PELICHHUS,

TPaMOTHOCTH 4YeJIOBEKa ISl PEIICHUS
KHU3HEHHBIX MPo0IeM;
c(OPMHPOBAHHOCTH
pacKkpbIBaTh coJiepKaHHe
OCHOBOITOJIATAIONINX ~ OHMOJIOTHYECKUX
TEPMUHOB W TIOHSATHI: XU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHWU3M,  BHI,
MOMYJISIIKS, JKOCHCTEMa, OHOIEHO3,
ouocdepa; MeTabo0JIu3M (oOmenH
BELIECTB M IMPEBpALICHUE 3HEPIUH),
romMeocras (camoperysmus),
OnocHHTE3 Oerka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJsnus,
CaMOBOCIIPOU3BEICHHE (PETIPOLYKITHS),
HACIIE/ICTBEHHOCTD, M3MEHYHBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

YMEHHUS

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIATalONUX  OHMOJOTHYSCKUX
TEOpUA W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOJIIOIMOHHOM, MIPOMCX 0K ICHHS
JKM3HHU U 4EJIOBEKA;

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh OCHOBOIIOJIararoIue
OMoJIOrHYecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprasa, H.N. Baguiona,

3. I'ekxenst, ®. Mromnepa, K. Bopa),
TPAHMIIBl UX TPUMEHHMOCTU K YKUBBIM
cHUCTEMaM;

npuOOpeTEeHNEe OMbITa MPUMEHEHHS
OCHOBHBIX METOJIOB HAay4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOIOTHH:
HAOMIOACHUS W  ONHCAHUS KUBBIX
CHUCTEM, TIPOLIECCOB U  SIBICHUMU;
OpraHu3aIu u MIPOBEICHHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKEHHS  THIIOTE3,  BBISIBJICHHUSA
3aBUCHMOCTH MEXJy HCCIEAyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3ynbTatoB  u  (QopMyITHpOBaHUS
BBIBOJIOB C HCIIOJIb30BAaHUEM HAyYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJICTISATH
CYILIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  MPOKAPUOT U  AYKAPHOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHWU3MOB, BUJIOB, OMOTEOIICHO30B
9KOCUCTEM; OCOOCHHOCTH IMPOIIECCOB




- AQHAJIM3UPpOBATH IIOJIYUYCHHEBIC B

xoJe pelieHus 3a/1auu
PE3yNbTaThI, KPUTHYECKH
OIICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- yYMeThb NEepEeHOCHUTb 3HaHHS B
MM03HABATEJIbHYIO "
MPAKTHYECKYIO obrnactu
KU3ZHEIESTeIIbHOCTH;

- yMETh HHTEIPUPOBATh 3HAHHS U3
pa3HBIX MMPEIMETHBIX 00JIaCTEH;

- BBIIBHIaTh  HOBBIC  HJCH,
npejiararh OpHUTHHAIBHBIC
MOAXOMBI U PELICHHS;

- CIIOCOOHOCTH WX MCHOJIB30BAHUS
B NIO3HABATEJIBHON M COLMATIBHON
MPaKTUKE

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

oOMeHa, XeMOCHHTE3a, MHTO3a, Meii03a,

OILTOIOTBOPEHHS, pa3BUTHUS u
Pa3SMHOXKCHUA, HHIUBUIYAJIBbHOI'O
pa3BUTHS opraHu3zMa (OHTOreHe3a),
60pbOBI 3a CYIIIECTBOBAHHUE,
€CTECTBEHHOT'O ot6opa,
BHI000pa30BaHUs,

IPUCIIOCOOJICHHOCTH  OPraHU3MOB K
cpene oburaHus, BIUSTHUS
KOMITOHEHTOB 9KOCHCTEM,
AHTPOIIOTCHHBIX H3MEHECHHUHU B
IKOCHUCTEMAX cBOEIH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M IMPEBpAIlCHHE
sHeprum B onocdepe;
cOpPMUPOBAHHOCTh yMEHHS peIIaTh
OuMoJIOTHYEeCKHE 3a/laud, COCTaBIIATH
TCHOTHIIMYECKUE CXEMbI CKPCIUBAHHS
JUISS  Pa3HBIX THIIOB HACJICOBAHUS
NPU3HAKOB y OPraHU3MOB, COCTaBJIAThH
CXEMBI IepeHOca BEIICCTB U YHEPTUH B
9KOCHCTEMaXx (IIeTH TTUTaHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKa, aHAJIM3a U
HUHTEPIPETAINH
nH(popMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npogecCuoHaIbHON
JeSTeNbHOCTH

B obsacTH HeHHOCTH HAY4YHOIO
MO3HAHHUSA:

- c(hOpMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAaYKH u 00111eCTBEHHOM
NPAKTUKM,  OCHOBAaHHOIO  Ha
Jajore KYJIBTYP,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOET0 MECTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpULICHCTBOBAHUE S3BIKOBOU
¥ YUTATEIBCKOW KYIBTYpHl Kak
CpeACTBa B3aMMOICHCTBUS MEKITY
JIOABMH U TIO3HAHUS MUPA;

- OCO3HAaHHE IEHHOCTH HAy4YHOH
NeSITeTbHOCTH, TOTOBHOCTh

OCYIIECTBJIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WUHIAMBHUIYAJIbHO M
B Ipymine;

Osnanenue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTCIILHBIMU
JIEUCTBUSIMU:

B) pabora ¢ ungopmanmeii:
- BJIAACTb HABBIKAMHW IMOJYUYCHUA

c(hOopMUPOBAHHOCTH yMEHUH
KPUTUYECKH OLIEHUBATh WH(OPMAIHIO
OMOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS
W3 pa3IUYHbIX HCTOYHUKOB (CpeicTBa

MaccoBod  uH(pOpMalMH,  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 YCTHBIE
COOOIIEHN HAa OCHOBE OMOJIOTHYECKON
uH(pOopMaIu u3 HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapaTt OMOJIOTHH




uHpopMaMd U3  HUCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIbHO
OCYIIECTBIISITh IIOMCK, aHAaJM3,
CUCTEMATU3ALNIO0 u
WHTEPIpETAIIIO uHbopMaIuu
pasnUYHBIX BHIOB H  (opm
MIpe/ICTaBJICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX
dbopmMatax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIu u () (S:10)71
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTABICHNS U BU3YyalH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

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

COOTBETCTBHE MIPABOBBIM "
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCII0JIb30BAaTh CpencTBa
WH(POPMAIIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJOTHIM
B pelIeHun KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIrOIeHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTUCHEIL,

pecypcocOepekeHusl, TPaBOBbIX U
THYECKUX HOpM, HOpM
MH(POPMaIIMOHHOM 06€30MMaCHOCTH;
- BIIQ/IETh HaBbIKAMU
pacro3HaBaHHs " 3aIUTHI
uHbopManMy, UHPOPMALUOHHOM
0€30MMaCHOCTH JJMYHOCTH

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

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIIPEEIIEHNUIO;

-OBJIaJICHWE HaBBIKAMHU Yy4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U
COITMAJIbHOM JIESITEIHHOCTH;
OBjaseHne yHHMBeEpPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
JNeCTBASIMMU:

0) coBMeCTHas 1eITeJIbHOCTb.

- TOHMMaTh U HCIOJIb30BaTh
MPEeUMYIIECTBA KOMaHIHOW U
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATH IEJIH COBMECTHOU
JesITeIbHOCTH, OPTaHU30BbIBATh U
KOOPJIMHHUPOBATh JECHUCTBUS MO €€
JIOCTHI)KEHHIO: COCTaBJIATh IIJIaH
JEUCTBUM, paCHpENeNsiaTh pOJu C
y4€TOM MHEHHHM  YYaCTHHUKOB

MpuoOpeTeHne OmbITa PUMEHEHUS
OCHOBHBIX METOJ0B HAaY4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOJIOTHH:
HAOJMIOMEHUS W  OINMCAHUS  KUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUN;
OpraHu3aIu u MPOBEICHUS
OHOJIOTUYECKOTO JKCIIEPUMEHTA,
BBEIIBMOKEHHS  THUIIOTE3,  BBISIBJICHUS
3aBUCUMOCTH MEXIY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3ynbTatoB  u  (opMyITHpOBaHUS
BBIBOJIOB C MCITOJIb30BAaHUEM HAYYHBIX
TOHSTUHI, TEOPUI U 3aKOHOB




o0cyxnaTh

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

pe3yabTaThl

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJIATH  IMO3UTHUBHOE
CTpaTermyeckoe TIMOBEJEHUE B
Pa3IUYHBIX CUTYaIusX,
MIPOSBIIATH TBOPUYECTBO u
BOOOpaxkeHue, OBITh
MHUUATUBHBIM

OBjaieHHe YHHMBepPCAJIbHBIMH

PeryisiTHBHBIMH J1eHCTBUSIMU:
r) IpUHSATHE ce0si M JAPyrux
JIIONeNn:

- IpUHUMATh  MOTHBBl U
apryMEeHThl [JPYrux JIIOAEH IIpU
aHaiuse pE3yJIbTaTOB
JeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CII0COOHOCTD
MOHUMAaTb MHP C  TO3UIUHU
JIPYroro 4yeioBeKa

OK 07. CopneiicTBoBaTh
COXPaHCHHUIO

OKpY KaroIien cpespl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHCHHHU KJIMMaTa,
TIPUHITUITBI OEPEIITUBOTO
MIPOU3BOJICTBA,

3¢ (eKTHBHO AecTBOBATH
B UpE3BbIUATHBIX
CUTYyaIHsIX

B 00J1acTH 3K0JIOrHYE€CKOT0
BOCIIUTAHUA:

- c(hOpMUPOBAHHOCTh
JKOJIOTUYECKON KYJBbTYpBI,
MMOHUMAaHUE BJIWSHUS COLHAILHO-
SKOHOMHUYECKMX TMPOLECCOB Ha
COCTOSIHUE MIPUPOAHOU 51
COIMAJIbHOW CpeJlbl, OCO3HaHHE
r100aIbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJTAaHUPOBaHUE H
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY>Kalollle cpelle Ha OCHOBE
3HAHUS 1eyiel  yCTOMYMBOTO
pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEMPUSITUE JECUCTBUM,
MPUHOCSIINX BpPed OKpYKaroulen
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC

3KOJIOTUYECKHE MOCIICICTBUS
MPEINPUHUMAEMBIX JICUCTBUH,
MpeOTBpaIIaTh UX;

- pacimpeHue OTIbITa
JEATEIIbHOCTH 3KOJIOTMYECKOU
HANPABJIEHHOCTH;

c(OpPMHPOBAHHOCTh yMEHUS
HpI/IMeHSITI) HOHy‘IeHHBIe 3HAHUS JIA
00BSICHEHHS OHOJIOTHYECKUX
HpOHeCCOB nu HBJ'ICHI/II\/JI, 1A HpI/IHSITI/Iﬂ
NPaKTUYECKUX pelieHui B
MOBCEIHEBHOM  JKW3HM C  IIEJIBIO
obecreyeHnss 0OE€30IMACHOCTH  CBOETO
3I0pPOBbsI M 3JI0POBbS  OKPYXKAFOIIHX
JrO/IeH, COOITIOICHHS 3I0POBOTO 00pa3a
KU3HH, HOPM TPaMOTHOTO TIOBE/ICHUS B

OKpYy)Kalolllel  NpUPOAHOM  Cpele;
MMOHUMAaHHE HEOO0XOIUMOCTH
HUCTIOB30BAHUSA JIOCTUKEHHI
COBPEMEHHOI ouonoruu u
OMOTEXHOJIOTHI JUIsl  PalMOHATBEHOTO
MIPUPOJIONIOIL30BaAHUS




- OBJIAZICHHE HaBbIKAMU Yy4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHOU JESITEIbHOCTH

I[IK 2.5  Cobmronath
TpeOoBaHus OXpaHsbl
OKpYy>Karoleu cpensl,
OXpaHbI Tpyla u
IIPOMBILLIICHHOU

0e30MacHOCTH npu
CTPOMUTENILCTBE u

IKCIUTyaTallul  HKEJIC3HBIX
JOpOT.

- c(hOpMHUPOBAHHOCTH yMEHUs Ha OCHOBE benepanpHOTO
KJIacCCU(UKALMOHHOTO KaTallora OTXOJOB OINpPEAeNsATh KIACC OMacHOCTH

OTXOJIOB; arperaTHoe COCTOSHHE W (HU3UYECKyl0 (opMy OTXO0I0B
MPOU3BOICTBA;

- OBJIAJICHUE METOJAaMH  OIpPEICIECHUs]  IOKa3aTeleldl  yMCTBEHHOM
paboTOCIIOCOOHOCTH,  OOBSICHEHHWE  TOJYYEHHBIX  PE3yIbTaTOB U

(dbopMynMpoBaHHe BBIBOAOB (IMMCHMEHHO) C HCIIOJIb30BAHHEM HAyYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS aHATU3UPOBATh MH(DOPMAIMIO O HAYYIHBIX
JOCTIDKCHHMSX B 00JacTH TI'€HETHYECKUX  TEXHOJOTHH, KICTOYHOM
WHXXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHI;

- copMHpPOBAHHOCTh YMEHHSI AHATU3UPOBATH HMH(OPMALUIO O Pa3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX TPUMEHEHUH B KU3HH YEJIOBEKA




2 CTPYKTYPA U COJEP) KAHUE YUYEFHOU JIJUCIIUIIJIMHBI (ITIPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeaMeTa) U BUABI Y4eOHOil padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.U.
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TIpeaMeTa) 61
B T.U.
OcHOBHOe coep:KkaHue 43
B T.U.
Copep:xanue yueOHOT0o MaTepuana 33
MPAKTUYECKHUE 3aHATHS 8
J1ab0paTOPHBIE 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATH 8
na0opaTOpHbIE 3aHATUS 2
KonTponbnas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B popme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnuyeckuii IVIaH U cofep:kaHue ydeOHoi qucuuminnbl (npeamera) OYIL.13 BUOJIOI'UA

®opmupyemMble
HaumenoBanme Conep:kaHue y4eOHOTr0 MaTepHuaJia, NpaKkTUu4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem
pa3/ieJioB M TeM CaMOCTOsITe/IbHAsI padoTa 00y4yalomuxcs yacop | ‘O LmeTeHiMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouosorudeckux 3HaHWid. CBs3p OMOJNOTMH C JAPYrUMH HAayKaMH: OMOXHMUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u p. Ponb u MecTto Ouonoruu B GOpMHPOBAHUH COBPEMEHHOMN
KU3HU HAYYHOH KapTHUHBI MHpa. YPOBHU OpraHu3amuy XuBod marepuu. OOmIas XapakTepUCTHKA >KU3HHU,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIETOK

CamocrosiTeibHas padora odyuarommxcs Nel 1

1. 3anonHeHue TaOMUIBI C ONMCAHUEM METOJOB MHKPOCKONHMPOBAHUS C HUX JOCTOMHCTBAMHU MU

HEeJ0CTaTKaMH.

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

3. 3anonHeHrne CpaBHUTEIbHON TAOJIUIIBI CXOJICTBA U Pa3IMUUi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conepixanue y4yeOHOro MaTepuasa 1 OK 02
(pyHkunonanbHan Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
OpraHu3anus KJIETOYHOW TEOpUU. THNBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH.
KJIETOK OnHOKJIETOUHbIE U MHOTOKJIETOUHble OpraHu3Mbl. CTpoeHHe MpoKapHOTHUecKoW KieTku. CTpoeHue

syKapuoTHueckoil kinetku. Hekierounsle popmbl )xU3HU (BUpYCHI, OakTeprodarm)

IMpakTnyeckoe 3ansitue Nel 1

Bupycubsle u OakrepuanbHble 3a0oneBanus. OOmMe NPUHLIMIBI HCIOIb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHSI aHTUOMOTUKOB.

IIpeocmaenenue ycmuvix coobwjeHuii ¢ npeseHmayuelu, NOO20MOGNEHHbIX NO NePeyHI0 UCHOYHUKOS,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

CtpoeHue KJIeTKH (pacTeHHUsl, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUYEHHS (KpaxMmas, KapOTHHOUIBI,

XJIOPOTIJIACThI, XPOMOILJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHue XpomMocoM. XpPOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTHYHBIE U HErOMOJIOTHYHBIE XPOMOCOMBI, TallJIOWAHBIN M JAUIUIONIHBIA Habop. HykienHoBbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK HaxoxneHue B KieTke, UX cTpoeHHE M (GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peruTuKanus, OnocuHre3 Oemnka, penapanus. [ eHeTHYecKuii KOl M ero CBOHCTBA

IIpakTuyeckoe 3ansaTue Ne2 2

Pemenue 3a1au Ha onpeeneHue MOCIeq0BaTEIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHUs NoclIeIoBaTelbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue meta®onu3M. ACCUMWISILIMS U IUCCUMWIISILIMS - JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbel oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM U TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTuueckuii 0OMEH.

®dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHas padoTa odyuarommxcs Ne2 1

3anojHeHne CPAaBHUTEILHOM TaOJIMIbl XapaKTEPUCTUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
Kuznennnlii nuks | Coxeprkanue y4e0HOro MaTepuasia 1 OK 04
KJ1eTKd. MuTto3s. Kirerounsii 1uki, ero mepuoabl. MUTO3, €ro CTaJiuyd U NPOMCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meio3 u ero craguu. IloBenenue xpomocom B Melose. Kpoccunrosep.

bronornyecknii cMbICa MENH03a

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IUKJIA KJIETKU
Kontpoabnasn MonexyspHbI ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nes 2. Ctpoenue u pyHKIMH Opraiusma (Bcero) 18

(14+4)

Pa3nes 2. Ctpoenue u pynkuuu opranusma (1 cemectp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepxxanue y4yeOHOro MaTepuasa; 1 OK 04

MHOroKkIeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpPraHoB W CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma U ero noJiiep>kaHue B polecce )KU3HeAeITeIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl CoaepxxaHue y4yeOHOro MaTepuasa 2
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Pa3MHOKeHUsl @opMbl pa3MHOXKEHHUSI OpraHu3MoB. becrnosnoe u monoBoe pa3MHOXeHHe. Buasl Gecnosnoro
OpPraHu3MoB pasMHOkeHus. IlonoBoe pa3MHOkeHue. ['ameroreHe3 y >KMBOTHBIX. (CriepMaToreHe3 U OOIEHE3.

Crpoenue noJoBbIX K1eToK. ONaoq0TBOpEeHHE

CamocrosiTeibHas padora o0yuyarommxcs Ned 1

3arnosHeHHEe TaOIMIIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepamu (opM pa3MHOKEHUs] OPraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOro MaTepuaja 2 OK 04
pacreHmi, WNuauBuayaibHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOpHoHANBHBINA NEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHANIBHOTO PAa3BUTUSA Y KHMBOTHBIX M denoBeka. [Ipsmoe um HempsMoe pas3BUTHE.
4eJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJIe0BaHUA OcHOBHBIE TOHSATHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHMs ramer. 3akoHel [. Mengens OK 04

(MOHOTHOPHIHOE M MTOJUTHOPUAHOE CKpeluBanne). B3anmoaelcTBie reHoB

IIpakTHyeckoe 3anaTHe Ne3 2

Pemenue 3aau Ha onpeziesieHre BEpOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-,

Y-, TOJUTMOPUIHOM U AHAIM3UPYIOUIEM CKpPELIMBAaHUM, COCTABJIEHUE TIEHOTUIIMYECKUX CXEM

CKpEeIMBaHUs
Tema 2.5. 4 OK 01
Cueniensnoe Copnepxanue yueOHOro Mmarepmuasa 2 OK 02
HacJle/l0BaHue 3akonbl T. Moprana. CuersieHHOe HaclelOBaHUWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLETIEHHBIX C [TOJIOM

IIpakTuyeckoe 3ansaTue Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTM BO3HUKHOBEHUS HACIIECICTBEHHBIX IIPU3HAKOB IpHU

CIIETUIEHHOM HACJIEI0BaHUH, COCTaBICHUE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS

CaMmocrosiTeibHasi padoTa o0yuarommxes Neb 1

Pa3pabotka rioccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3akoHOMepHOCTH Conep:kaHue y4eGHOr0 MaTepHuasa 2 OK 02
U3MEHYUBOCTH W3MeHYnBOCTh MpPU3HAKOB. BHIbI M3MEHYMBOCTU: HACJIEICTBEHHAs W HEHACJEICTBEHHas. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacieAcTBeHHOW u3MmeHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus
VW3MEHYMUBOCTH. Buabl MyTaiuii 1 npuurHbl UX BO3HUKHOBeHUs. Kapuotun venoseka. HacineacTeennbie
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3a0oyeBanusd 4ejoBeka. ['eHHBIE U XPOMOCOMHBEIC Oosie3Hu 4enoBeka. boaesnu ¢ HaCHeHCTBeHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadeHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
TeHEeTUYECKHX 3a00JIeBaHMI YeI0BEKA

IIpakTuyeckoe 3ansaTue NeS 1

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

COCTaBJICHUE T€HOTUITMYECKUX CXEM CKPEIUBAHUS
KonTpoasnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJIOnNH 9
Tema 3.1. UcTopus 3 OK 02
IBOJTOIHOHHOTO Copnepixanue y4eOHOro MaTepuasa 2 OK 04
y4eHHusl. [lepBbie »BomtonmonHble kouuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonHas Teopus
MukposBoouns Y. NapBuna. CuHTETHYECKAs TEOPUs IBOIIOLUU U €€ OCHOBHBIE MOJIOKEHUSI.

MukposBomtorus. Tlomynsmust Kak dJIeMEHTapHas CIWHWIA DBOJIONUUA. | €HeTHYSCKHUE OCHOBBI

SBOJIIOIHMH. DJeMEeHTapHble (akTopbl 3BONMIONMH. EcTecTBeHHBI 0TOOp - HampaBisIOmMid (akTop

sBoOIIFOIIMH. BU1000pa3oBaHue Kak pe3ysbTaT MHKPOIBOFOIHH

CamocrosiTeibHasi padoTa o0yuarommxcst Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHTHl BpeMEHU Pa3BUTHS DBOJTIOIMOHHOTO YUCHUS
Tema 3.2. 3 OK 02
Maxkpo3Boonus. Conep:xaHue yuedOHOro MaTepuasa 2 OK 04
Bo3HukHOBeHUE H MakposBomorus. dDopMbl ¥ ocHOBHBIE HampaBieHus: Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JOCTWIKEHUS Omosiornueckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3eMIie.
3emure ['unoTe3sl U TeOpUHM BO3HUKHOBEHUS KU3HHM Ha 3emuie. llosiBlieHne mepBhIX KIETOK M WX HBOJIOLIMSL.

[TpokapuoTel # 3yKapuoOThl. [IpOMCXOXKIEHWE MHOTOKICTOYHBIX OpraHW3MOB. BO3HHKHOBEHUHE

OCHOBHBIX I[apCTB DYKapuOT

CamocrosiTeibHas padora odyuyarommxcsi Ne/ 1

Pa3paboTka neHTHl BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS JKU3HH Ha 3eMIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Coaep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTpononiorusi — Hayka o 4enoBeke. CHcTeMaTndeckoe IMojokeHne denoBeka. CXOICTBO M OTIWYUS
AHTpoOIOI'¢HEe3 YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONOTE€HE3a. DBOIIOLKS COBPEMEHHOTO YEJIOBEKaA.

YenoBeueckue pacel M HUX CIAUHCTBO. BpeMﬂ U IOYTH pacCCICHUA 4YCIOBCKAa IO IIIAHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCAbI
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CamocrosiTejibHasi padoTa odyuarommxcsi Ne
Pa3paboTka JIeHThI BpeMEHH MPOUCXOXKICHUS YEIOBEKa

Paszngea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Cognepsxanue yueOHOr0 MaTepuaJa 2 OK 02
(axTops! M cpeasl Cpenbl 0oOWMTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IIOYBEHHAs, BHYTPUOPIaHW3MEHHAs. OK 07
KU3HU OU3NKO-XMMHUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHusMmoB. IlpucnocoOseHus OpraHuzMoB K

KHU3HH B pasHbIXx cpenax. Ilonstue skomormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

daktopos. [IpaBmno muaumyma FO. JInbuxa. 3akon TosepantHocty B. Hlendopna
Tema 4.2. 3 OK 01
Honmyasinusi, Copnepixanue y4eOHOro MaTepuasa 1 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJA U MOMYJSALMU. DKOJOTHYECKas HMILIA BUAA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBbI xapakTepucTuky nonymnsauuu. CoobiiecTBa u 3KocucTeMbl. broneHos u ero crpykrypa. CBs3u Mexny

opranuzMamMu B OuoreHo3e. CTPYKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYLUEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BeniecTB U NOTOK 3HEpruu B skocucreme. Tpoduyeckre ypoBHU

IIpakTuyeckoe 3ansiTue Ne6 1

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJlaHU 1O IMEPEHOCY BEIIeCTBA W SHEPIHH B

HKOCHUCTEMAX C COCTaBJIEHUEM TPO(UUECKUX Lieneil U mupamMul 6MoMacchl U SHEPTUU

CamocTosiTeibHasi padoTa o0yuarommxcest Ne9 1

CocTaBjeHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- T100anbHas Conep:kaHue y4e0HOr0 MaTepHuasa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas o6Oonouka 3emun. Pa3BuTtne mnpencraBieHuit o Ouochepe B Tpymax B.U. OK 07
cucTemMa Bepnazackoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JK1Boe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEpPHOCTHU cymiecTBoBaHus Ouocheprl. OcodeHHOCTH Onocdepsl Kak riao0aabHON IKOCHCTEMBI.

Junamuueckoe paBHOBecMe B Ouocdepe. KpyroBopoTbl BemecTB M OMOr€OXMMHYECKHE IIHKIIBL.

['o0anbpHbIE HKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue y4eGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpOINOTreHHbIe BO3ACUCTBHUS Ha OHocdepy. 3arps3HEHUs Kak BHJ aHTPOINOTEHHOTO BO3JIEHCTBHUA. OK 04
ouocgepy AHTpOIOTeHHbIe BO3JeHCTBUS Ha aTMmochepy. BoszneiictBus Ha ruzpochepy. BosgeiictBus Ha OK 07

autochepy. AHTpONIOTeHHBIE BO3JICHCTBHS HA OMOTHYECKUE 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
COLMAIBHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 04
IKOJOrHYECKUX 310poBbE U ero cocrapisomue. GakToppl, NOJOKUTEIBHO U OTPULATEIBHO BIUSIOIIME HA OPraHUu3M OK 07
(¢paxkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JACHCTBUI Ha 370POBbE YeNOBEKa (DJIEKTPOMArHUTHBIC MO, I1IK 2.5
310pPOBbE YeJI0BEKA | ObITOBAasi XUMUS, U30BITOYHBIC IIYMbI, pagualus 1 T.11.). AJanTaius opraHu3Ma 4ejoBeka K (akrtopam

okpyxatomerd cpeasl. [IpuHuunel ¢opmupoBanus 370poBbecOeperaromero noseacHus. duznyeckas

AKTUBHOCTb U 3/10pOBbe. BHOXMMHMUYECKHE aCIIEKThl PAIIMOHAIIBHOIO MUTAHUS

JlabopaTopnasi paGora Ne2 (mpo¢eccHOHAILHO-OPHEHTHPOBAHHOEC) 2

YMcTBeHHas pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThl SKOJIOTHU 2
pabora

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOI0 MOAYJIsI)

Pa3znen 5. buosorus B :KN3HHA 10 OK 01
Tema S.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yueGHOro MaTepuaia 2 OK 04
JKH3HHM KaK10I0 buorexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHbIE HAlpaBJIEHUs] COBPEMEHHOM OMOTEXHOJIOTHU. IIK 2.5

Metoapl OunorexHonoruu. OOBEKTHl OMOTEXHOJIOTHH. DTHKAa OMOTEXHOJIOTMYECKHMX M TE€HETHYECKHX

skcniepuMeHToB. IlpaBuna moucka M aHanu3a OMOAPKOJIOTMUYECKOW HH(OpPMAUM U3 PazIHYHBIX

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

WuTtepHeT u npyrue)

IpakTuyeckoe 3ansaTue Ne 2

Keiicpl Ha aHanu3 MHQOPMAIMM O HAYYHBIX JOCTIDKEHUSX B 00JACTH T€HETHMYECKUX TEXHOJIOTHUH,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padota o0y4yarommuxcs Nel0 1

IloaroToBKa Nnpe3eHTanyu s 3alUThI Kenca
Tema 5.2. 5 OK 01
buorexnoJsiornu B IIpakTHyeckoe 3ansaTue Ne9 4 OK 02
npombinLieHHocTH | Keiichl Ha aHanu3 MHGOPMAIK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04

IIK 2.5

CamocrosiTeibHas padora odyuarommxcs Nell 1

ITonroroBka mpe3eHTalMy I 3allUThI Kelica
IIpoMeskyTOUHasi aTTecTAlUS N0 AUCHMILIMHE (peaMeTy): 1uddepeHIInpOBaHHbIN 3aueT 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VY4eOHbIH peaMeT peai3yeTcs B y4eOHOM KaOMHETe OMOJIOTHH.

O6opynoBanue yaeOHOTro KabUHeTA:

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaroUINXCs;

— pabouee MeCTO MpenoaBaTes;

— METOAMYECKHE MAaTePUAIIBI 110 TPEIMETY.

Texnuueckue cpenacrBa oO0ydeHHss pabodero MecTa NpPEnoJaBaTelsi: KOMIBIOTEPHOE
000py/0BaHUE, COOTBETCTBYIOILIEE COBPEMEHHBIM TpeOOBaHMUSIM O€30MaCHOCTH U HaAEXKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJNB30BaHUS KaOMHETa C LENbIO
M3Yy4eHHUs Y4eOHOro MpeaMeTa, MyJlIbTUMENiItHOe 000pyaoBaHKe (IPOEKTOP U MPOEKIIMOHHBINA SKpaH
WIM MHTEPAKTUBHAS JI0CKA), JIOKAIbHAs CETh C BBIXOA0M B Internet.

3.2. UudopmanmonHoe obecrevyeHue peasnu3aiuu nporpaMmMbl

Jlnist peanm3anuy mporpamMmbl OMOIMOTEUHbIH (HOHJT 00pa30BaTEIbHON OpraHU3alUU TOJIKECH
UMETh T[eYaTHbIE W/WIW DIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHAYEMbIE JUTsl HCIIOIB30BaHMS B 00pa30BaTeIbHOM IpoIiecce.
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Ilepedyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0M0JMOTEYHOT0 (hoHIA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. buonorus: 10-ii kmacc: 0a3zoBelii ypoBeHb : yueOHuk / 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 : snexTpoHHbId // Jlanp :
9JIeKTpoHHO OmOmoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Peskum mocTyma:
st apropu3. [lonb3oBaTeneii/

2. buonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : ydyeOHuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uoB [u ap.]. - 6-e usn., crep. - Mocksa : [IpocBemnienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anexTpoHHbIN // JlaHb : AIEKTPOHHO-OMOIMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/409211 - Pexxum mocTyma: [Jis aBTOPH3. MOJb30BATEIICH.

3.2.2 Ilepeyenb mpogeccHOHATbHBIX 0a3 JAaHHBIX U MH(OPMANMOHHBIX CHPABOYHBIX
cucTem:

3. Koncynprantlluioc : cipaBo9HO-TIOMCKOBasi cuctema : opurmansHbii caint. — URL
: https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIN

4. Tapant : uHpopMaMOHHO - mpaBoBoil mopran. — URL : https://www.garant.ru/ . —
TexcT : IeKTPOHHBIH.

5. Kogmekc : nmpodeccuonanbuas cupaBounas cuctema. - URL :http://www.kodeks.ru/. —
TexcT : eKTPOHHBIH

6. DOnekrpoHHas OubmMoTeka YUYEeOHO-METOJAMYECKOrO0 IIEHTpa IO OOpa3oBaHUIO Ha
JKEJIe3HOIOPOKHOM TpaHcmopre : odunmanbHbiii cair. — URL : https://umczdt.ru/books/. —
PexxuMm noctymna: s aBTOpU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlawp : onextpoHHas OuOnmoreunas cuctema. — URL @ https://e.lanbook.com/. —
Pexxum noctymna: niis aBTOpuU3. MOJIb30BaTENEH. - TEKCT : JIEKTPOHHBIH.

8. BOOK.ru: snexktpoHHO-O0MOMMOTeuHast cuctema : calt / KHOPYC : uznatenscTBO
yueOHoit nmuteparypbl. — URL : https://book.ru/. — Pesxkxum moctyma: uisi aBTOPU3. MOJIb30BaTENCH
- TekcT : 2IeKTPOHHBIH.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubimoreka : caiit. — Mocksa, 2000. — URL
: http://elibrary.ru. — Pexxum noctyna: st 3aperucTpup.. Mojb30BaTenei. — TeKCT : 37K TPOHHBIM.

10. MunuctepctBo TpaHcnopra Poccmiickoit ®enepanuu : OQUIMATBHBIN CaWT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKcT : 371eKTpOHHBIN.

11. PXK] : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 31eKTpOHHbBIN

12. ®denepanbHOE areHTCTBO JKEJIE3HOJOPOKHOTO TPAaHCIOPTa : OQHUIMATBHBIA CAaWT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TeKkcT : 371eKTPOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KoHTpons ¥ oIleHKa pe3yabTaTOB OCBOCHHS YYEOHOTO IpEeAMeTa PACKPHIBAIOTCS Yepes
JTUCIUIUIMHAPHBIE pPe3y/lbTaThl, HalpaBiCHHbIE HAa (opMHpoOBaHHE OOIMIMX U MPOodeccCHOHATbHBIX
KOMITETEHIIMI 1O pa3/iesaM U TeMaM COJIepKaHus yaeOHOTro MaTepuania.

[TpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Obman/upodeccuonanpasn Pa3znen/Tema THun oeHOYHBIX MePONPUATHH
KOMIIeTeH I Usl
Paznen 1. Kuaerka — | KonrponbHas pabora
CTPYKTYPHO- «MonexynsipHbIi YPOBEHb
(pyHKIHMOHAJIBHAS OpraHHu3aI1H )KUBOT0»
eIMHULA JKUBOTO
OK 01 Tema 1.1. buonorus kax | @poHTANBHBINA ONPOC
OK 02 HayKa. OO01iast | 3amoHeHHE TaOIULIBI C
XapaKTEPUCTHKA KU3HU ONMCAHUEM METO/I0B
MHUKPOCKOIIUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMu
3anonHeHue Tabauubl  «Bkian
YUEHBIX B pa3BUTUE OUOJIOTUN»
3aroNHeHne CpaBHUTEIbHOMN
Ta0JIMLBI CXOJCTBA U pa3IU4MM
YKUBOT'O U HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JTUCKYCCHSL IO
OK 02 (byHKIHOHATIbHAS BOIIPOCAM JIEKLIUU
OK 04 OpraHu3aIMs KIETOK Brinosinenue u 3ammTa
nabopaTopHOil paboThI
[IpakTnueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJIEHHBIX IO TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | ®poHTaNBHBINA OMPOC
OK 02 ¢dynkunonanbHble (akTopsl | [IpakTnueckoe 3anaTue
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6meH BemecTB U | @pOHTAIBHBIN OMpPOC
MPEBPAILICHUE DSHEPrUM B | 3aNIOJTHEHUE CpPaBHUTEIBHON
KIIETKE TAOMUIBl XapaKTEPUCTHK THUIIOB
oOMeHa BElIEeCTB
OK 02 Tema 1.5. JKusnennsiii | O6cyxaeHue 1Mo BOIpOcam
OK 04 UK KJICTKH. Muto3. | Jexnnn
Meiio3 PazpaboTka  JIEHTBI ~ BpeMEHH
KU3HEHHOTO LIMKJIA KJIETKU
Paznen 2. Crpoenue u | Kontponsnas pabora «CtpoeHue
(p)yHKIMH OpraHu3ma 1 QYHKIIMM OpraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 OopraHusma
OK 02 Tema 2.2. ®opmbl | DpoOHTATBLHBINA OITPOC
Pa3sMHOXKEHHUsSI OPraHU3MOB | 3amoHeHue TaOJIMIbl C KPaTKOH
XapaKTEepPUCTUKOW M TNpUMEpaMH
(dbopM pa3MHOKEHHS OPTAHU3MOB
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OK 01 Tema  2.3. Onrorenes | TectupoBanue
OK 02 pacTeHHUH, IKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DpOHTAIBHBINA ONPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3pabotka rioccapus
[TpakTueckoe 3aHaTue
OK 01 Tema 2.6. 3akonomepnoctu | TectupoBanue
OK 02 W3MEHUYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpabotka riooccapus
Mukpo3BOIIOIHS Pa3paboTrka  neHTBI  BpeMEHHU
pa3BUTHS HBOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpoa3pontonus. | OnieHruBaemast TUCKyCCHS
OK 04 BosnukHoBeHue u pa3Butue | PazpaboTka  JI€HTHI  BpeMeHU
JKU3HU Ha 3emiie BO3HUKHOBEHMS] U Pa3BUTHUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTAIBHBINA OIIPOC
OK 04 YeJI0BEKa — AaHTPOIIOTEeHE3 Pa3paboTrka  neHTBI  BpeMEHHU
ITPOUCXOXKICHHUS YEIIOBEKA
Paznen 4. Dxonorust KontponbHas paborta
«Teopernueckue aCTIEKTBI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuusa, | CocTaBieHHE cXeM KpyroBOpoTa
OK 02 COO0O0IIIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [IpakTHueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas sKosornyeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bnuanaue | TectupoBanue
OK 02 aHTpororeHHsix (¢akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
I1IK 2.5
OK 02 Tema 4.5. Bnustnue | OuennBaemasi JUCKyCCUS
OK 04 COIMAIIBHO-?KOJIOTUYECKUX | BoInmomHenune nabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
I1K 2.5 YyeJioBeKa
Paznen S. buonorusi B | 3ammra Keica: NpPeICTaBICHUE
SKH3HH pE3yJIbTaTOB  PELIEHUs  KeiCcoB
(BBICTYIIJIEHUE C TIPE3EHTAICH)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHenue keiica Ha aHaIu3
OK 02 YKU3HU KaXJI0r0 nHpopmaruu 0 Hay4YHBIX
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OK 04 TOCTHIKEHUSIX B oOJactu

I[IK 2.5 FC€HETHUYECKUX TEXHOJIOTHH,
KJIETOYHOU VHXXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABIICHHE pe3ynbTaTOB
pEeLIEHHUs KEWCOB

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

OK 02 IIPOMBILIECHHOCTH uHpopMaun 0 pa3BUTUU

OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,

IIK 2.5 MPENCTABICHUE pe3yIbTaToOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIUOHHbIE 03 MPUMEHEHHUS MYJIbTUMEAUNHBIX CPEICTB U 0€3 pa3IaTOuHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYX/IEHUS TOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamens Kak cyoOvekma ¢ 00yY4aiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMENIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC | HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ] MOZ1YJIbHOTO 00yUeHMUs;

- 00yuJeHHe ¢ MCIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroIInX MPOrpamm;

(83aumooeticmseue npenodasamens kKax cyovekma ¢ 0OVUAIOWUMCA KAK  CYOBEKMOM
NO3HABAMENLHOU 0esIMeIbHOCIU).
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