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1 TIACHIIOPT PABOYEI MPOT'PAMMBI YYEBHO IV CLUATIINHBI (TPEIMETA)
OVI1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoro mpeamera OVYIIL.13 buonorust sBiseTcs 4YacThiO MPOTPAMMBI
cpennero odmero obpaszoBanus mo crnenuaabHOocTH CIIO 23.02.08 CTpOoMTENnbCTBO JKENE3HBIX OPOT,
IIyTh U IIyTE€BOE XO35HUCTBO

[Mpu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJIB30BATHCS pPa3UYHbIEe 00pa3zoBaTelbHbBIE
TEXHOJIOTHH, B TOM YHUCJIE€ JUCTAHIIMOHHBIE 00pa30BaTebHbIC TEXHOJIOTHH, SJICKTPOHHOE 00YyUECHHUE.

Pabouass mporpamma yue6HOoro mpemmera OVYIIL.13 buonorus Moker OBITh HCIOJIb30BaHa B
npodecCHOHATLHOW TOJATOTOBKE, MEPEMOArOTOBKE W TOBBIIICHUW KBaTHU(PUKAIUK pabodmux 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 cocTaB
o0ImKX y4yeOHBIX MPEeIMEeTOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, it crnenuansHocTet CIIO. C yuérom mpoduist ocBamBaeMoil CreUaIbHOCTH
JaHHas ydeOHasi TUCUMILIMHA (TIpeaAMeT) peanusyercs Ha 1 Kypce.

1.3 Il.ianupyembie pe3yJIbTAThI OCBOCHHS Y4eOHOI0 MmpeaMera:

1.3.1 Leanb yyedoHoro npeamera:

dopmupoBaHue y o0y4yaroluXcsl IPeACTaBICHUs O CTPYKTYPHO-(QYHKIMOHAIBHON OpraHu3anuu
YKUBBIX CUCTEM PA3HOI'0 PAHTa KaK OCHOBBI IPUHSTHSI PELICHUN B OTHOLIEHUH OOBEKTOB KUBOM IPUPO/IbI
U B IPOU3BOJICTBEHHBIX CUTYaIUAX.

1.3.2 B pe3yabTare 0CBOeHHsI Y4eOHOTI0 NpeaMeTa 00y4arouiics 10/1KeH

yMeThb:

- OIPECACIIATh KHBBIC OOBEKTHI B npupoac; NpoOBOJIUTH Ha6J'II-O)I€HI/I$I 3a 3KOCUCTEMaMHU OJIsd
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIIOI'€HHBIX U3MEHEHUHN, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUI;

— TPOBOAWUTH  MpocTeillme  OUOJOrMYECKHe  HKCIEpUMEHTANbHbIE  HCCIEIOBaHMUS  C
co0JIroIcHUEM MTpaBHIl O€30MacHOr0 00palleHusl C 00bEKTaMU U 000PYIOBAHUEM;

—  HCIIOJIb30BaTh HH(POPMALIHIO OMOIOTMYECKOT0 XapaKTepa U3 pa3InyHbIX HCTOUHUKOB;

—  TNPOTHO3MPOBATh MOCIEACTBUS CBOEH NEATENBPHOCTH MO OTHOLICHHIO K OKpY’Karollen cpene,
COOCTBEHHOMY 3/10pPOBBI0; 0OOCHOBBIBATh U COOJIIOJaTh MEPBI MPOMUITAKTUKY 3a00IEBAHUI;

3HATh:

— cTpoeHHe, MHOrooOpasue W OCOOEHHOCTH JKUBBIX CHUCTEM DPAa3HOIO YPOBHS OpraHU3alluH,
3aKOHOMEPHOCTH NMPOTEKaHHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBIIEHUI B OKPY’KaloLIeH cperie, HeNTOCTH YO
HAaY4YHYIO KapTHHY MHpPA, B3aUMOCBA3U U B3aUMO3aBUCUMOCTH €CTCCTBCHHLIX HAYK;

— 3HAUYUMOCTh JOCTHXKEHMH OHOJOrMYeCKOW HayKM W TEXHOJIOTMH B MPaKTHYECKOM
NesITeIbHOCTH YeJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHH.

1.3.3 Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4e0OHOI0 NpeaMeTa:

BT T —— HJIlaanyeMble pe3yJibTaThl 00yUYeHH s ;
O0umme JAucuuniimHapHbie
OK 01. BeiOupats B 4acTH TPYAOBOro | CPOPMUPOBAHHOCTh 3HAHUN O MeCTe U
CIOCOOBI PEUICHUs 337a4 | BOCHUTAHMSA: poiu OMOJIOTMM B CHCTEME HAay4HOTO
poheCCUOHATHHON - TOTOBHOCTh K TPYZly, OCO3HAHHUE | 3HAHMUS; (G YHKIIMOHATIEHOM

VYka3bpIBarOTCs JTUYHOCTHBIE W MeTanpeaMeTHble pe3ynbratsl u3 ®I'OC COO (B mocneaneii pemaknuu ot 12.08.2022) B
oTriarojibpHOi popme, popMupyembie 0011e00pa3oBaTeIbHEIM yIEOHBIM ITPEAMETOM
2 lucuMIUIMHAPHBIE PE3YJIBTATHl YKa3hIBAIOTCA B COOTBETCTBMHM C MX TOJNHBIM TepeuneM Bo ®I'OC COO (B mocnemuei
penaxuuu ot 12.08.2022)




JCATCIIBHOCTH
MNPUMCHUTCIIBHO K
Pa3iIMYHBIM KOHTCKCTaM

[ICHHOCTH MacTepCTBa,
TPYAOTIO0HE;
- TOTOBHOCTh K  aKTHBHOM

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

npodeccrnoHaIbHOM
NeSITeNIbHOCTH,

OBnanenune YHUBEPCAIbHBIMU
y4eOHBIMU MO03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0azoBble JOrH4YecKue
ACeHCTBHSA:

- CaMOCTOSITEIILHO
(bopmynHupoBaTh "
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBII
NMpU3HAK WM OCHOBaHUS ISt
CpaBHEHMsI, KiacCU(UKAUN U
0000IIIEHHS;

- OTIPEACIISATH eI IeATeTbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUHU
HX JIOCTHKCHHUS,

- BBISBIISAIT 3aKOHOMEPHOCTH U
MIPOTHUBOPEUUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBHI B
JEATEIIbHOCTb, OIICHUBATH
COOTBETCTBHE pe3yabTaToB
LeJIsM, OLICHUBATh PHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHUE npu perieHnu
KU3HEHHBIX TIpoOIieM

0) 0a30Bble HCCJIEI0BATEIbLCKHE
JNeiCTBUA:

- BIAACTh HaBBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOW U MPOEKTHOM

JIEATEeIIbHOCTH, HaBBbIKaMH
paspereHus mpoodeM;

- BBISABJISTH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U u
aKTyaJIN3UPOBATH 3aj1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS,
HAaXOJUTh apryMEHTBI JUISt
JI0KA3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PEICHUS;

IPaMOTHOCTH 4YeJOBEKa il pPEeLIeHUs
KHU3HEHHBIX MPoOIeM;
c(hOpMUPOBAHHOCTh
pacKpbIBaTh coziep>kaHue
OCHOBOIOJIAralomux  OUOJIOTUYECKUX
TEPMHHOB W TIOHSTHIA: XKU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHu3M,  BH],
NOMYJSILUsI, JKOCUCTEMA, OHOIEHO3,
ouocdepa; MeTaboJIu3M (oOmeH
BEIIECTB M IMPEBpAlllCHUE HHEPTUH),
romeocras (camoperysmus),
OnocuHTE3 Oerxa, CTPYKTypHast
OpraHu3aIus YKUBBIX CHUCTEM,
JIMCKPETHOCTD, CaMOpETYJISIHNS,
CaMOBOCIIPOU3BECHUE (PEIPOTYKITHS),
HACIIE/ICTBEHHOCTD, W3MECHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasI OpraHU3aIus;

YMEHHUS

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIAraloIUX  OUOJOTHYSCKUX
TEOpUA W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOJIIOIUOHHOM, MIPOMCX 0K ICHHS
JKM3HHU U 4EJIOBEKA;

c(hOopMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOIIOJIararoIe
OMOoJIOTHYeCKue 3aKOHBI u
3aKOHOMEPHOCTH T Mengens,
T. Moprana, H.N. Bagsuiona,

3. I'ekxenst, ®. Mromepa, K. Boapa),
TPAHUIIBl UX TMPUMEHHUMOCTU K YKUBBIM
CHCTEMaM;

IpUOOpEeTEeHNE  OMbITa MPUMEHEHHS
OCHOBHEIX METOI0B Hay4YHOTO
MO3HAHMS, UCTIONIb3YEMBIX B OMOIOTHH:
HAOJIIOJICHUS W ONHCAHUS  JKUBBIX
CUCTEM, TIPOLIECCOB U  SIBICHUI;
OpraHu3aIu i MIPOBEICHUS
OHOJIOTHYECKOTO AKCIIEPUMEHTA,
BBIIBIDKEHUSI  THIIOTE3,  BEIABJICHHS
3aBUCUMOCTH MEXJy HCCIeNyeMbIMU
BEITUYMHAMU, OOBSICHEHUS TTOJTYYCHHBIX
pe3ynbTatoB U (QopMyITHUpOBaHUS
BBIBOJIOB C HCIIOJB30BAaHUEM HAYYHBIX
MOHATHM, TEOPUI U 3aKOHOB;
c(hOpMUPOBAHHOCTh YMEHUS BBIJICIATH
CYILLIECTBEHHbIE TPU3HAKU BHUPYCOB,
KJIETOK  TPOKApUOT W  DYKAPHOT;
OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpTraHWU3MOB, BUJIOB, OMOTEOIICHO30B U
DKOCUCTEM; OCOOCHHOCTH MPOIIECCOB




- AQHAJIM3UPpOBATH IIOJIYUYCHHBIC B

xoJe penieHus 3a1aun
pe3yNbTaThI, KPUTHYECKH
OIICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBaTh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMeThb NEepEeHOCHUTb 3HaHHS B
[M03HABATEJIbHYIO "
MIPaKTUYECKYIO obrnactu
KU3ZHEIESTeIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBIABMIaTh HOBBIE  HJEH,
npeaarath OpUTHHATILHBIC
MOJXObI U PEIICHUS;

- CIIOCOOHOCTDH MX HCIIOJb30BaHMS
B MO3HABATEILHON M COLMAJIbHOM
MIPAKTUKE

oOMEHa BEIIECTB H MPEeBpaICHUs
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IJIACTHYECKOTO W SHEPreTHYECKOTO

oOMeHa, XeMOCHHTE3a, MHTO3a, Meii03a,

OILJIOJJIOTBOPEHMUS, pa3BUTHS u
Pa3MHOXKCHHS, WH/IUBUYAIILHOTO
pa3BuUTUs OpraHu3Ma (OHTOTEHE3a),
60pbOBI 3a CYIIECTBOBAaHHUE,
€CTECTBEHHOTO orbopa,
BUJI000pa30BaHUs,

NPUCTIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOuTaHus, BIIUSTHUS
KOMITOHECHTOB IKOCUCTEM,
AHTPOITOTECHHBIX U3MEHCHUI B
IKOCHCTEMAX cBOCH MECTHOCTH,

KPYrOoBOpOTa BEIIECTB M IPEBpaIlCHHE
sHepruu B omocdepe;
c(OpPMUPOBAHHOCTh yMEHHS peIIaTh
OuoyornYeckue 3alavd, COCTaBIAThH
TCHOTHIIMYECKHE CXEMbI CKPCIUBAHHMSI
JUISE  Pa3HBIX THIIOB HACJICOBAHUS
NIPU3HAKOB y OPraHU3MOB, COCTaBIISThH
CXEMBI IepeHOca BEIICCTB U YHEPTHH B
IKOCHCTEMaXx (IIeTH MUTaHUS, TUIICBhIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOWCKA, aHaJIHM3a 1
WHTEPIpETAINH
nHpopmanuy u
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4
npogecCuoHAITbHON
NS TeIbHOCTH

B obsacTh HeHHOCTH HAY4YHOIO
NMO3HAHUS:

- c(hOopMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH u 00111eCTBEHHOM
NPAKTUKM,  OCHOBAaHHOIO  Ha
Jajore KYJIBTYP,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETr0 MeCTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpULICHCTBOBAHME S3BIKOBOU
W YNTATEIBCKOW KYJIBTYPHl Kak
CpeACTBa B3aMMO/ICHCTBUS MEXKIY
JIOABMH ¥ TIO3HAHHS MUPA;

- OCO3HAaHHE IEHHOCTH HAy4YHOH
TeSITeTbHOCTH, TOTOBHOCTh

OCYIIECTBJIATh  NPOEKTHYH U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh WHIAMBHUIYAJIbHO H
B IpyMmIe;

Osanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HAaBATEeILHBIMU
JIEUCTBUSIMU:

B) padora ¢ ungopmaumei:
- BJIQJIETh HAaBBIKAMHU MOJYYECHUS

c(hOpPMHUPOBAHHOCTH YMCHHM
KPUTHYECKH OLCHHBaTh WH(OpPMAINIO
OHMOJIOrMYECKOro coJiepKaHus,
BKJTFOUAFOIYIO TICEBJJOHAYYHBIC 3HAHMUS
U3 pa3jNyYHbIX HMCTOYHUKOB (CpeacTBa

MaccoBo  MH(pOpMAIMM,  HAy4HO-
HOIYJISIPHBIE MaTepuabl);
MHTEPIPETUPOBATh TUYECKUE ACIIEKTHI
COBPEMEHHBIX HCCIIEIOBAHU I B
Ouosioruu, MeAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rio0anbHbIe
JKOJIOTHYECKHE po0GIeMbI
COBPEMEHHOCTH,  (OpMHPOBATH IO
OTHOLIEHHIO K HHM COOCTBEHHYIO
MIO3ULIHIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/aBaTh
COOCTBEHHBIE NUCbMEHHBIE M YCTHBIE
COO0OIIIeHUsI Ha OCHOBE OMOJIOTUYECKOM
UHpOpMaLIUU u3 HECKOJIBKUX
HWCTOYHUKOB, T'PAaMOTHO HCHOJIb30BaTh
HNOHSATHIHBIN anmapaT 6MOJI0run




nHpopMaMd U3  HUCTOYHUKOB
pa3HBIX THIIOB, CaAMOCTOSITEJILHO
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, BBIOUpAs
ONTUMAJIbHYIO bopmy
HPE/ICTAaBICHNS U BU3YyalIH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTB I/IH(l)OpMaI_II/II/I, €

COOTBETCTBHE MIPABOBBIM 51
MOPaJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
WH(POPMAIIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJOTHM
B pelIeHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIIOIEHUEM TpeOOBaHMt
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHBI,

pecypcocOepekeHusi, MPaBoOBbIX U
THYECKUX HOPM, HOpM
MH(POPMaAIMOHHOM 06€30MMaCHOCTH;
- BIIQ/IETh HaBbIKAMU
pacro3HaBaHUs " 3aIUTHI
uHbopManmy, UHPOPMALUOHHOM
0€30MMaCHOCTH JIMYHOCTH

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

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATENIbHOCTU u
CaMOOIIPEEIEHNUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U
COITMAIILHOM AeSITEIIHFHOCTH,
OBjaseHne yHHMBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
AeCTBUAMU:

0) coBMeCTHas 1eSITeJIbHOCTh:

- TIOHMMaTh U HCHOJb30BATh
MpPEeUMYIIECTBA KOMaHIHOW U
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATh ILEJIH COBMECTHOM
JeSATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJAMHHUPOBATH JCHCTBUA TIO €€
JOCTH>KEHHUIO: COCTaBISATh IUIAH
JNEUCTBHM, pacupenessiTb poiid ¢
y4€TOM MHEHUW  YYaCTHHUKOB

npuoOpeTeHne OmbIiTa PUMEHEHUS
OCHOBHBIX METOJ0B HAaY4YHOT'O
MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTHH:
HAOMIOAEHUS M  OINKWCAaHUA JKHUBBIX
CHUCTEM, IIPOLECCOB U  SBJICHUM;
OpraHu3aIuu u MPOBEICHUS
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIIIBIDKEHHUSI  THUMOTE3,  BBIABIICHHSI
3aBUCUMOCTU MEXIY HCCIEeIyEMBIMU
BEITUYMHAMU, OOBSICHEHUS TTOJTYYCHHBIX
pe3ynbratoB U (QopMyITUpOBaHUs
BBIBOJIOB C HMCIOJIb30BAaHUEM HAYYHBIX
MOHATHM, TEOPUI U 3aKOHOB




o0cyxnaTh

COBMECTHOH paboThI;
- KOOPJMHHUPOBATH W BBIIOJIHATH
paboTy B YCJIOBHSAX pEaJbHOTO,

pe3yabTaThl

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBISITh  MO3UTHUBHOE
CTpaTermyeckoe TIMOBEJEHUE B
Pa3IMYHBIX CUTYaIusX,
MIPOSBIIATH TBOPUYECTBO u
BOOOpakeHue, OBITh
MHUUATUBHBIM

OBiajgeHne yHUBEpPCAIbHBIMH

PeryJISITHBHBIMH 1eiCTBUSIMH:
r) NpuHATHEe ce0f M JpPYyrux
JIIONeN:

- IpUHUMATh  MOTHBBl U
apryMEHTBhl [JPYrux JIIOAEH IIpU
aHaimse pe3yJIbTaTOB
JeSATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPaBO
JIPYTHUX JIIOJIEH Ha OIINOKY;

- pa3BUBaTh CII0COOHOCTD
MOHUMATb MHUP C  TO3UIUHU
JPYroro 4eaoBeKa

OK 07. CoxmelicTBOBaTH
COXPaHCHHUIO
OKpY’KaroIen Cpespl,
pecypcocOepeKeHHIo,
MIPUMEHSITh 3HaHUSI 00
W3MCHECHHHU KIIUMaTa,
MIPUHIIMUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JAeCTBOBATH
B UpE3BBIYAITHBIX
CUTYaITUAX

B o0yacTH 3K0JI0rHYECKOT0
BOCIIUTAHUA:

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

- IUTAaHUPOBaHUE u
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY>Kalollle cpelle Ha OCHOBE
3HAHUSA 1eyiel  yCTOMYMBOTO
pPa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEMPUSITUE JECUCTBUM,
MIPUHOCSIINX BpeJ OKpYKarolleh
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC

JKOJIOTHYECKHUE MOCIIeICTBUS
NMPEINPUHUMAEMBIX JICUCTBUH,
MpeI0TBpaIaTh HX;

- pacimpeHne OTIBITa
JIeSITeTbHOCTH 9KOJIOTHYECKOM
HaIpaBJIE€HHOCTH;

c(hOpMHUPOBAHHOCTh yYMEHUS
NPUMEHSTh TIOJIyYEeHHBbIC 3HAHUS IS
00BACHEHHS OMOJOTHYECKUX
NPOIIECCOB U SIBJICHHM, JUTIS TPUHSATHS
NPaKTUYECKUX pelIeHHi B
MMOBCETHEBHOM  JKM3HH C  IIEIBIO
obecreyeHnss 0O€30IACHOCTH  CBOETO
3I0pPOBbSI M 3JI0POBbSI  OKPYXKAFOIIUX
JrOJIeH, cOOMI0IeHNs 3I0pOBOTO 00pasa
KU3HH, HOPM TPaMOTHOTO TIOBEJICHUS B

OKpYKarolllel  NPUPOAHOM  CpeIE;
MIOHUMaHUe HEOOXOIUMOCTHU
HCTIOTb30BaAHUS JIOCTUKEHUI
COBPEMEHHOI ouonoruu u
OMOTEXHOJIOTHUH JUIsl  PAIMOHAIIBHOTO
IPUPOJOTIOTB30BAHMS




- OBJIAZICHHE HaBBbIKAMHU Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHOU JESITEIbHOCTH

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

0€301MacHOCTH npu
CTPOMUTENILCTBE u

IKCIUTyaTallul  KEJIE3HBIX
JOpOT.

- c(hOpMHUPOBAHHOCTH yMEHUs Ha OCHOBE denepanpHOTO
KJIacCCU(UKALMOHHOTO KaTallora OTXOJOB OINpPEAENsATh KIACC OMacHOCTH

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

- OBJAJACHME METOAAMHU  OIpEACIICHHUs  II0Ka3aTele  yMCTBEHHOMU
paboTOCIOCOOHOCTH,  OOBSICHEHHWE  IOJIYYEHHBIX  pEe3yJlbTaToB U

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

- cOpMUPOBAHHOCTh YMEHHUS aHATU3UPOBATh HH(DOPMAIHMIO O HAYYHBIX
JOCTIDKCHHMSX B 00JaCTH TI'€HETHYECKUX  TEXHOJOTHH, KICTOYHOM
WHXCHEPUH, MMUIIEBBIX OMOTEXHOJIOTHIA,

- copMHpPOBAaHHOCTh YMEHMSI AHATU3UPOBATH WH(MOPMALUIO O PA3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHEHUHU B KU3HH YEJIOBEKA




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUILJIMHBI (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 o0pasoBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TIpeIMeTa) 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MIPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHUS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 12
B T.U..
TeopeTuieckoe oO0yueHue 2
MPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHS 2
KonTponbnas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B opme 2

oughghepenyuposannozo 3auema (2 cemecTp)




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

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOIr0 MaTepHuaJia, NpakTUu4YecKue M JadopaTopHble 3aHITHSA, Oo0bem
pa3iesioB U TeM caMoCTosITeIbHAsA padoTa 00y4aomuxcs yacop | ‘O LmeTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €[IMHUIIA 5KHBOTO 16
Tema 1.1. 3 OK 01
buosiorust kak Copep:xkanue yueOHOro Marepuaia 2 OK 02
Hayka. O0mas CoBpeMeHHBIE OTpaciau Ouosornveckux 3HaHWd. CBs3p OMONOTMM C JPYrUMH HAayKaMH: OHMOXHUMWUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Poib 1 MecTo Ononoruu B GOpMHUPOBAHUU COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHMpa. YPOBHM OpraHu3aluu XKuBoil marepuu. OOuias XapakTepUCTHKA >KU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIIETOK

CamocrosiTeibHas padora odyuarommxcs Nel 1

1. 3anonHeHue TaONUIBI C OMHCAHUEM METOJOB MHUKPOCKOMMPOBAHUS C HUX JOCTOMHCTBAMHU H

HEeJ0CTaTKaMH.

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

3. 3anonHeHrne CpaBHUTEIbHON TAOJIUIBI CXOJCTBA U Pa3IMUMi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpyKTypHO- Cogaepsxanue yueOHOT0 MaTepuaJa 1 OK 02
(pynkuuonanbHas Knerounas teopus (T. IlIBann, M. llneiinen, P. BupxoB). OCHOBHbIE MOJIOKEHUS COBPEMEHHOMN OK 04
OpraHusanus KJIETOYHOW TeOopur. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKapUOTHUYECKHM.
KJIETOK OOHOKJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE NpOKapHOTHUECKON KieTkh. CTpoeHue

syKapuoTHueckom kieTku. Hekierounble popmbl )xu3HU (BUpYCHI, OakTeprodarm)

IMpakTnyeckoe 3ansitue Nel 1

Bupycubsle u OaktepuanbHble 3a0oneBanHus. OOmMe NPUHLUMIBI HCIHOIb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.

Ilpeocmasnenue ycmmuvix coobwenuii ¢ npezenmayueti, NOO2OMOBIEHHbIX NO NEPEYHI0 UCMOYHUKOB,

PEKOMEHO0B8AHHbIX npenodasamenem

JlabopaTopnasi paGora Nel 2

Ctpoenue KJIeTKu (pacTeHHsl, )KUBOTHBIC, TPUOBI) M KJIETOYHBIC BKIIOUEHHUS (Kpaxmall, KapOTHHOHIBI,

XJIOPOTIJIACTHI, XPOMOILIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHne XpomMocoM. XpPOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTHYHBIE ¥ HErOMOJIOTHYHBIE XPOMOCOMBI, TalIONHBIN U AUIUIOUAHBIH Habop. HykinenHoBbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK Haxoxnenue B KieTke, uX cTpoeHue M GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peIuTuKanus, OnocuHTe3 Oenka, penapamnus. [ eHeTHYeCKUil KOl M €r0 CBOMCTBA

IIpakTuyeckoe 3anaTHe Ne2 2

Pemenue 3a1au Ha onpeieneHne MocaeA0BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

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

®dorocuHTE3. XEMOCHHTES

CamocrosiTeibHast padoTa odyuyarommxcs Ne2 1

3anojHeHne CPaBHUTEILHOM TaOJIMIIbl XapaKTEPUCTHK THUIIOB OOMEHa BEIIECTB
Tema 1.5. 2 OK 02
Kusnennbiii HuKa1 | Comep:kaHue y4eOHOTO MaTepHAaja 1 OK 04
KjIeTKd. Murto3s. Kiterounslii 1uki, ero nmepuonabl. MUTO3, €ro CTaiuH M MPOMCXOJALIME IPOLECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meino3 u ero craguu. IloBenenue xpomocom B Meloze. Kpoccunrosep.

bronornyecknii cMbICa Meio3a

CamocrosiTeibHasi paboTa o0yuarommxes Ne3 1

Pa3paboTka JeHThl BpeMEHU KU3HEHHOTO 1IHKJIA KJIETKU
KonTposabHas MoueKynsipHBIil YpOBEHb OpraHU3aluu )KUBOTO 1
pabora
Pa3nea 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

MHOrokaeTOYHbIE OpraHu3Mbl. B3anMOCBSi3b OpPraHoB M CHUCTEMBI OPraHOB B MHOTOKJIETOYHOM

opraHusme. ['omeocTas opraHuszMa H €ro nNoJAep:KaHue B MPOLECCE JKUZHEACATEIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl Conep:kanue y4eOHOT0 MaTepuaJia 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.

Crpoenue noJoBbIX K1eToK. Onaoq0TBOpeHHe

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
pacrenui, WuauBuayaibHOE pa3BUTUE OpraHU3MOB. DMOpHOreHe3 U ero craguu. lloctaMOpruoHaNbHbIM NEpUO.
KUBOTHBIX H Craauu nocTsMOpPHOHANBHOTO Pa3BUTUS Y KMBOTHBIX M 4denoBeka. [Ipsimoe u HempsMoe pas3BHUTHE.
YeJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHU
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

IpaxkTuyeckoe 3ansitue Ne3 2

Pemenue 3a1a4 Ha onpe/iesieHne BEPOSATHOCTH BOZHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-,

JU-, TOJUTHMOPUIHOM U AHAIM3HPYIOUIEM CKpPELIMBAaHUM, COCTABJIEHUE TIE€HOTUIIUYECKUX CXEM

CKpEeLMBaHUs
Tema 2.5. 4 OK 01
Cueniennoe Copepxanue yqyeOHOIro MaTepuasa 2 OK 02
HacJle/l0OBaHue 3akonbl T. Moprana. CuerieHHOe HacleOBaHME T'€HOB, HapylleHue cremieHus. Hacnenosanue
NPU3HAKOB IIPU3HAKOB, CLETIEHHBIX C [TOJIOM

IIpakTHyeckoe 3ansaTue Ned 1

Pemenune 3agau Ha omnpeneneHUE BEPOSATHOCTH BO3HUKHOBEHHS HACJEICTBEHHBIX IPU3HAKOB IIPH

CIIETUICHHOM HACJIEIOBaHUH, COCTaBJICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS

CamocrosiTeibHas padora o0y4yarommxcs NeS 1

Pa3pabotka rioccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3aKOHOMEpPHOCTH Conep:xaHue yueOHOTro MaTepuaJa 2 OK 02
M3MEHUYUBOCTH N3MeHUnBOCTh, MpHU3HAKOB. BHIBI M3MEHYMBOCTH: HACJEICTBEHHAsT W HEHACJEICTBEHHAas. 3aKOH OK 04

TOMOJIOTUYECKUX psAIOB B HacieAcTBeHHOM u3MmeHunBoctu (H.M. BaBunor). MyranuonHas Teopus
M3MEHYMBOCTH. Bupl MyTanuii 1 npuurHbl UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacneacrBeHHbIe
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3a0oyeBanusg 4ejoBeka. ['eHHBIE U XPOMOCOMHEIC Oosie3Hu 4enoBeka. bonesnm ¢ HaCHeHCTBCHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadecHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHUI YeI0BEKA

IIpakTHyeckoe 3ansaTue NeS 1

Pemenne 3amau Ha omnpeaeneHUe TUNA MyTalud IMpU Tepefadye HACIEACTBEHHBIX MPU3HAKOB,

COCTaBJICHUE TeHOTHITMYECKUX CXEM CKpPEIIUBAHUS
KonTpoabnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
pabora
Pa3nen 3. Teopusi 3BoJIIonnu 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOIIUOHHOT0 Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
y4eHHusl. [lepBbie »Bomtonmonnble konuenuuu (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. DJeMEeHTapHble (aKkTOpbl SBOMIONHMH. EcTecTBeHHBIN OTOOp - HampaBisIFOIIMKA (hakTop

HBOJIOINH. BuooOpa3oBaHme Kak pe3yabTaT MHKPOIBOIIOIHH

CamocrosiTeibHas padora odyuarommxcs Ne6 1

Pa3pabotka rioccapus

Pa3pa0oTka JeHThl BpeMEHHU Pa3BUTHUS 3BOIIOIMOHHOTO YUEHUS
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 | JOCTWIKEHUS OMoJIorndeckoro nporpecca. CoxpaneHue 6mopazHooOpasus Ha 3eMIie.
3emue ['mnoTe3bl U TeOpUU BO3HUKHOBEHHUA >KM3HU Ha 3emuie. [losiBieHHE MEpBHIX KIETOK M MX 3BOJIOLHUA.

[TpokapuoTel W dyKapwOTHL. [IpOMCXOKIACHWE MHOTOKIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE

OCHOBHBIX IIAPCTB 3YKapuOT

CamocrosiTeibHas padora odyuarommxcs Ne7 1

Pa3zpaboTka neHTHI BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS )KU3HU HA 3emiie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTpomnoJsiorusi — Hayka 0 4esnoBeke. CHCcTeMaTHYecKoe MOJIOkKEHHUE 4denoBeka. CXOJICTBO U OTINYUSA
AHTpOIOI'¢HEe3 YeJIoBeKa C JKUBOTHHIMU. OCHOBHBIE CTaIMM AHTPOTIOTE€HE3a. DBOIIOLKS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckne packl M HMX €IWHCTBO. BpemMs M myTH pacceleHusi 4YeloBeKa I10 IIJIAHETe.
[Tprcnoco0IeHHOCTh YeI0BeKa K Pa3HbIM YCIOBHSM CPEIbI
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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 Cpenpl 0oOWUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IIOYBEHHAs, BHYTPHUOPIaHW3MEHHAs. OK 07
KU3HH OU3NKO-XUMUYECKHE OCOOCHHOCTH cpeli oOuTaHus opraHu3MoB. [lpucrnocoOneHust opraHuzMoB K

KHU3HU B pasHbiX cpenax. Ilonsrme skomormueckoro ¢axropa. Kiaccupukamus 5KOIOTHYECKHX

dakropos. [IpaBuno munumyma FO. JInbuxa. 3akon TronepantHoctu B. Hlendopnaa
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 OuorieHo3e. CTpPyKTypHBbIE KOMIIOHEHTBHI 3KOCHUCTEMBI: HPOAYIEHTBI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BemiecTB U NOTOK 3HEpruu B skocucteme. Tpoduyeckre ypoBHU

IpaxkTuyeckoe 3ausitue Ne6 1

Pemenne mpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUH 10 TMEPEHOCY BEIIeCTBA W JHEPTHH B

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

CamocrosiTeibHas padora odyuarommxcs Ne9 1

CocTaBieHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- r100aJIbHAs Conep:xanue yueOHOro MaTepuaa 2 OK 02
IKOJIOTHYECKas buocpepa — xuBas o6onouka 3emun. Pa3Butme mnpencraBieHuit o Ouochepe B Tpyrmax B.U. OK 07
cucTeMa Bepnazackoro. O6mnactu 6uocdepsl 1 ee KOMIIOHEHTHI. JKuBoe BemecTBo 6uocdeps! u ero QyHKIUU.

3aKoHOMEpPHOCTH cymiecTBoBaHUs Ouocheprl. OcoOeHHOCTH Onocdepsl Kak riao0aqbHON IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB W OMOr€OXMMHUYECKHE IIHUKIIBL.

['o0anbpHbIE HKOJIOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue yueGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBUS Ha Onocdepy. 3arps3HEHUs Kak BHJ] aHTPOIOTEHHOTO BO3JIEHCTBHUAL. OK 04
ouocgepy AHTpoOIOTeHHbIe BO3JeiCTBUS Ha aTMmochepy. BoszneiictBus nHa runpochepy. BosgeiictBus Ha OK 07

autocdepy. AHTPOIIOTEHHBIE BO3ICHCTBHS HA OMOTHYECKHE COOOIIECTBA. I1K 2.5

IpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaTIbLHO-OPUEHTHPOBAHHOE) 2

OTX0/b! TPOU3BOJCTBA
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Tema 4.5. Bausinue 4 OK 02
COMAILHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 04
JIKOJIOTHYECKHUX 310poBbE U €ro coctapisomue. OakToppl, MOIOKUTEIBHO U OTPULIATENIBHO BIIMSAIOIIME 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

okpyxatomierd cpeasl. [IpuHuuner ¢opmupoBanus 370poBbecOeperaromero nosefeHus. POusnyueckas

AKTUBHOCTbH U 310pOBbe. bHOXHMHUYECKHE acTIeKThl PAllMOHAIBHOTO MUTAHUS

JladopaTopnasi padora Ne2 (mpogeccnoHaIbLHO-0PUEHTHPOBAHHOE) 2

YMcTBeHHas1 paboTOCTIOCOOHOCTh
KonTpoabnas TeopeTnueckre acieKThbl SKOJIOTHU 2
pabora

IIpodeccnoHaIbHO-0OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIAJTHOT0 MOAYJIsI)

Pa3znen 5. buojorus B :KN3HHA 10 OK 01
Tema 5.1. 5 OK 02
Buorexnoaornu B | Coaep:kaHue yueGHOro MaTepuaa 2 OK 04
JKH3HHM KaKI0T0 buotexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HAINpaBJIEHUs] COBPEMEHHOW OMOTEXHOJIOTHH. 1K 2.5

Mertoasl OuotexHomorud. OOBEKTHl OMOTEXHOJOTHH. JTHKA OMOTEXHOJOTMUYECKHMX M T€HETUYECKHX

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

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBa MacCOBOW HH(OpMAIUU, CETb

WHuTtepHeT u npyrue)

IlpakTuyeckoe 3ausitue Ne8 2

Keiicel Ha ananu3 wHQOpPMAIMK O HAYYHBIX TOCTHIKEHHUSX B 00JACTH TE€HETHMUECKUX TEXHOJIOTHIA,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padota o0yuarommxcs Nel( 1

IToaroroBka nmpe3eHTaMM JJIs1 3aIUTHI Keca
Tema 5.2. 5 OK 01
buorexnoJsiornu B IIpakTH4yeckoe 3ansaTue Ne9 4 OK 02
npomMbinuieHHocTH | Kelicel Ha aHanu3 nHGOpMAaIUK O PA3BUTHUN IPOMBIIUICHHBIX OMOTEXHOJIOTUI OK 04

K 2.5

CamocrosiTebHas padora odyuarommxcest Nell 1

IToaroroBka npe3eHTauu JJIsl 3alUThl Kenca
IIpoMeskyTOUHasi aTTecTAlUs N0 AUCHMIJIMHE (MpeaAMeTY): tuddepeHIInpOBaHHbIHN 3aUeT 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeGoBanusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY 00ecneYeHHI0

Y4eOHbIH peaAMeT peain3yeTcs B y4eOHOM KaOMHETE OMOJIOTHH.

O6opynoBanue yaeOHOTo KabUHeTA:

— I0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaIrOUINXCs;

— pabodee MeCTO MpEnoJaBaTes;

— METOJMYECKUE MaTEpUaJIbI 10 MIPEIMETY.

Texnuueckue cpenacrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTessi: KOMIBIOTEPHOE
000py/si0BaHUE, COOTBETCTBYIOIEE COBPEMEHHBIM TpeOOBaHMSIM O€30MaCHOCTH U HaAEXKHOCTH,
npeaycMaTpuBarollee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJNB30BaHMUS KaOMHETa C LENbIO
M3Y4eHHUs Y4eOHOro MpeaMeTa, MylbTUMENITHOe 000pyaoBaHKe (IPOEKTOP U MPOEKIMOHHBINA SKpaH
WIM NHTEPAKTUBHAS J10CKa), JIOKaJIbHAsI CETh C BBIXOJIOM B Internet.

3.2. UndopmanuonHoe odecrieyeHne peaau3alui NporpaMmbl

Jlnist peanmzanuy MporpamMmbl OMOIMOTEUHbIH (HOHT 00pa30BaTEIbHON OpraHU3alUHU JTOJKEH
UMETh T[eYaTHbIE W/WIW DSIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIMOHHBIE PECYPCHI,
pEeKOMEHAyEMbIE JJIs UCII0JIb30BAHUSI B 00pa30BaTEIbHOM IPOLECCE.
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Ilepeyenn y4eOHBIX U3IaHN, JONOJHUTENbHON JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0M0JIMOTEYHOr0 (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. - Tekcer : anekTpoHHbI // Jlanb : anekTpoHHO-OMONMMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/409211 - Pexxum fgocrtymna: 1uist aBTOpU3. 10JIb30BaTENEH.

3.2.2 Tlepeyenb mnpodeccHOHATBHBIX 0a3 JAaHHBIX M HH(OPMALUOHHBIX CIHPABOYHBIX
cHUCTeM:

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

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

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

6. DnekTpoHHas OuOIMOTEKa Y4YeOHO-METOJAMYECKOro IEHTpa IO OO0pa3oBaHUIO Ha

JKEJIE3HOJIOPOKHOM TpaHcnopTe : odurnuanpHbiii caikt. — URL  : https://umczdt.ru/books/. —
Pexxum noctyna: s aBTOpHU3. MOJIB30BATENEH. - TEKCT : 3JIEKTPOHHBIM.
7. Jlanp : snekTpoHHas Oubnuoreunas cucrema. — URL : https:/e.lanbook.com/. —

Pexxum noctymna: ajis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snextponHO-0nOaMoTeyHass cuctema : cailt / KHOPYC : uzgarenscTBO
yueOHoit auteparypsl. — URL : https://book.ru/. — Pexxum noctyna: mjisi aBTOpHU3. MOJIb30BaTeNeH
- Teker : 2neKTpOHHBIN.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubnuoteka : cat. — Mocksa, 2000. — URL
: http://elibrary.ru. — Pesxum noctyna: i 3aperucTpup.. Mojab3oBareneid. — TeKCT : 3JIEKTPOHHBIN.

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

11. PX]J : opunmansueiii caiit. — URL : https://www.rzd.ru/. — TeKCT : 2IE€KTpOHHBIHN

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

KoHTpons ¥ oIeHKa pe3yabTaToB OCBOCHHS YYEOHOTO TpeAMEeTa PACKPBIBAIOTCS Yepes3
JMCIATUTMHAPHBIC PE3y/IbTaThl, HANpaBJICHHbIE Ha (OPMHPOBAHHE OOIUX W TPO(ECCHOHATBHBIX
KOMITETEHIIMI 1O pa3/ieiiaM U TeMaM COJIepKaHusl yaeOHOTro MaTrepuania.

[IpomexxyTounas arrecramus B hopme oughghepenyuposannozo 3auema.

Oomasi/npodeccuonanbHast

Pa3MHOKCHHA OpTaHN3MOB

Pazgen/Tema THun oeHOYHBIX MEPONIPUATHI
KOMIIeTeH I Usl
Pazgen 1. Kuaerka — | KonrponbHas pabota
CTPYKTYPHO- «MonexynsipHbIi YPOBEHb
(pyHKIHMOHAJIBHAS OpraHM3al1U )KUBOTO»
eIMHULA JKUBOTO
OK 01 Tema 1.1. buonorus kax | @poHTAIBHBIN OIIPOC
OK 02 HayKa. OO01ast | 3amoiHeHue TaOIUIIBL c
XapaKTEPUCTHKA KU3HU OINHMCaHHUEM METOJI0B
MHUKPOCKOIUPOBAHUS c ux
JOCTOMHCTBAMM U HEJAOCTaTKaMH
3anonHenue Tabauubl  «Bkian
YUEHBIX B pa3BUTUE OUOIOTHM
3aronHeHue CpaBHUTEIbHON
TAaONMUIBI CXOACTBA W Pa3IMYHM
’KMBOT'O M HEXKHMBOT'O
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemasi ~ JTUCKYCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIMs KIETOK Brinosinenue u 3ammTra
nabopaTopHON paboOThI
[IpakTrueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEHUH C  Tpe3eHTalUEeH,
MOATOTOBJICHHBIX 110 TEPEYHIO
HUCTOYHUKOB, PEKOMEHJOBAaHHBIX
IIpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTAIBHBIN OIIPOC
OK 02 ¢ynkunonanbHble (akTopsl | [IpakTnueckoe 3aHsTHe
HACJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6men BemecTB M | PpOHTATIBHBIN OIpOC
IpeBpalleHle DSHEPruu B | 3allOJIHEHUE CPaBHUTEIHHOU
KIIETKE TaOMUIBl XapaKTEPUCTHK THUIIOB
o0OMeHa BEeIEeCTB
OK 02 Tema 1.5. OKusnennsiii | O6cyxaeHne 1Mo  BOIpocam
OK 04 UK KJICTKH. Muto3. | Jexnnu
Meiio3 PazpaboTka  JIeHTBI  BpeMEHH
KU3HEHHOTO 1IMKJIA KJIETKU
Paznen 2. Crpoenue wu | Kontposnsnas pabora «CtpoeHue
(p)yHKIMHM OpraHu3ma 1 QYHKIIMN OpraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUS
OK 04 Opra"usma
OK 02 Tema 2.2. @opwmsbl | DpOHTAIBHBIN OIIPOC

3aronHeHHe TaOJIUIBl ¢ KPaTKOM
XapaKTepUCTUKOW U MpHUMepaMu
(dbopM pa3MHOKEHHSI 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 | DPOHTANIBHBIN OIIPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTryeckoe 3aHsTHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJIEI0BAHUE IIPU3HAKOB Pazpabotka rioccapus
ITpakTHyeckoe 3aHsTHE
OK 01 Tema 2.6. 3akonomepnoctH | TectupoBanue
OK 02 W3MEHUYUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOLIMOHHOTO  yuyeHus. | PazpaboTka rimoccapus
MHUKpPO3BOITIOIHS PazpaboTka  J€eHTBI  BpeMEHH
pa3BUTHS HBOJIFOLIMOHHOTO
YUYEHHUSI
OK 02 Tema 3.2. Makpos3pontonus. | OnieHuBaemast IMCKyCCHS
OK 04 BosnukHOBeHue u pa3BuTHe | PazpaboTka  JIeHTBI ~ BpeMEHH
JKU3HU Ha 3emiie BO3HMKHOBEHHS M  pa3BUTUSA
KU3HH Ha 3emie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTAIBHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOT€HE3 Pa3paboTrka  neHTBI  BpeMEHH
IPOMCXOXKACHUS YeIOBeKa
Paznen 4. Dxonorus Kontponbnas pabora
«Teopernueckue ACIIEKTBI
SKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBiIeHHE CXE€M KpPyroBOpOTa
OK 02 COO0O0IIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [IpakTiueckoe 3aHaTHe
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi AUCKYCCUS
OK 02 riobanpHas sKosiornyeckas | TectupoBaHue
OK 07 cucrema
OK 01 Tema 4.4. Bimstnue | TectupoBanue
OK 02 aHTpornoreHHslx (akropos | [IpakTuueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
I1K 2.5
OK 02 Tema 4.5. Bnustnue | OuenuBaemasi JUCKyCCHUS
OK 04 COIIMAIbHO-IKOJIOTUYECKUX | BrimonHeHune nmabopaTtopHoit
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
IIK 2.5 YeJI0BEKa
Paznen S. buonoruss B | 3ammura Keica: IpPEICTaBICHHE
JKU3HU pE3yJIbTaTOB  PELIEHUs  KEiCcoB
(BBICTYTIJIEHUE C MTPEe3EHTAINe)
OK 01 Tema 5.1. buotexHonoruu B | BeimonHenne kelica Ha aHanu3
OK 02 KU3HH KaXKJI0TO nH(popManuu 0 HAay4HBIX
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OK 04 JTOCTHIKEHUSIX B oOactu

IIK 2.5 TeHETHYSCKUX TEXHOJIOT U,
KJIETOYHOM UH)KEHEPHH,
MHUIIEBBIX OMOTEXHOJIOTHH,
MpeJ/ICTaBICHHE pe3yabTaToOB
peLIEHHs KEWCOB

OK 01 Tema 5.2. buotexHonoruu B | BeimosiHeHUe Kkeiica Ha aHanu3

OK 02 IIPOMBILIECHHOCTH uHpOopMaIuu 0 pa3BUTUU

OK 04 MIPOMBIIICHHBIX OWOTEXHOJIOTHH,

K 2.5 MpEJCTaBICHUE pe3yJbTaTOB

pelIeHus KeMcoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

- JIGKIIUU TPATUIMOHHBIE 0€3 MPUMEHEHUs MYJIbTUMEIUHHBIX CPEICTB U 0€3 pa3aaTouyHOro
MarepHaa;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEMUHApBI, IPEUMYIIECTBEHHO B BHJIe 00CYX/ICHUS JAOKJIAIOB CTYICHTOB 110 TEM WJIM WHBIM
BOIIPOCaM;

- CAaMOCTOSITEJIbHBIC U KOHTPOJIBHBIC PaOOTHI,

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumodelicmeue npenooasamens Kak CcyoOvekma ¢ 00yYaiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHast TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

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

- perreHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJT MOAYJIFHOTO O0Y4eHHS;

- 0OyueHme ¢ MCIOJIb30BaHIEM KOMITBIOTEPHBIX 00yYaIONIMX MPOTPaMMm;

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