[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(®WO: Arees Bnagnmup Anekceesuy

[omkHocTb: [upekTop

Nara noamcars: 10.09.20 P EAEPAJIBHOE ATEHTCTBO KEJIE3HOAOPOKHOI'O
YHUKanbHbI MPOrpaMMHbIA KIKOY: TPAHCIIOPTA
8731dal132b41b9d7596147edfefb304425dbdfce

denepalibHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaATEIBHOE YUPEKICHUE
BbICILIEr0 00pa30BaHUs
«IleTepOypreckuii rocy1apcTBeHHbIN YHUBEPCHTET MyTeil CO001eHust
Nmneparopa Aaexkcanapa I»
(®I'sOY BO HNI'YIIC)
Kypckuii k.. TexankyM — ¢puinan HIYTIC

YTBEPXIAIO

3aM. qupekropa o YBP
Kypckoro x./1. TeXHUKymMa —
dbunuana [MI'YIIC

E. H. Cynakos
«30» aBrycra 2024 .

PABOYAS ITIPOTPAMMA YYEBHOM JUCIUATIIVHBI
00/1.05 BHOJIOT U

ISl CHEHATBHOCTH
23.02.08 CTpoUTenbCTBO JKENE3HBIX JOPOT, IMMYTh U TyTEBOE XO35UCTBO

Keamudpukanus Texnuk
BHUJI IOAIOTOBKH — 0a30Bas

dopma 00ydeHus1 — OuHas

Kypck
2024



COJIEP)KAHME
. OBILASI XAPAKTEPUCTHKA PABOYEN IIPOTPAMMBI
YYEBHOM TUCHUATIIMHBI

. CTPYKTYPA U COJIEP)KAHUE YYEBHOM
T CHUTLIAHBI

. YCJOBUS PEAJIM3AIINN YUYEBHOM JJUCHUTLTAHBI

. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHUA
YYEBHOU JUCIIUIIJIMHbI

11

19

21



1. OBIIIASI XAPAKTEPUCTHUKA HPI/IMEPuHOI7I PABOYEH
MPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON JUCHUIIJINHBI
«BAOJOI'US»

1.1. MecTO0 IMCHUILUIMHBI B CTPYKTYpe o0pa3oBareabHoii nporpammbl CI1O

Pabouast mporpamma yueOHOU auctumumasl OOJ1.05 buonorus sBisercs
YacThIO MPOrPaMMBbI TOATOTOBKHU CIIELIMAIMCTOB CPEAHETO 3BEHA B COOTBETCTBUH C
®I'OC CIIO no cnennanpHoCcTH 23.02.08 CTPOUTENBCTBO KEJIE3HBIX JOPOT, IIyTh
U MyTEBOE XO35AHCTBO (0a30Basi MOATOTOBKA).

VYuebnas mucuurmummHa OOJ1.05 buosorus sSBISE€TCS 4acThlO MPEIMETHOU
obnactu «EcrectBennsie Haykm», uzydaetrcs B OIl COO yuebnoro mmana OOII
CIIO c yyerom mpodeccuoHaabHON HampaBieHHOCTH B cooTBeTcTBUU ¢ PI'OC
CIIO.

Nzyuenne yuebHou aucuuruimasl OOJ[.05 buonorus mpu peanuzanuu
oOpasoBarenbHbix mnporpamm CIIO HaumeneHo Ha (GopMHUpOBaHHE OOIIMX
KOMIIETEHLIMA  CHEIMAJINCTOB CPEJHEro 3BEHa B paMKax OCBaMBAEMOU
CHEIUATBLHOCTH.

1.2. Ileawn,3a1a4¥ U IJIAHUPYEMbIe Pe3yJbTATbl 0CBOCHUSA YUeOHOM
AUCIHUNIMHBI
1.2.1. Heas u 3aga4u y4e0HOI JUCUUIINHBI

Heanb: dopmupoBanre y CTYACHTOB TPEACTABICHUS O CTPYKTYPHO-
(GYHKIIMOHATFHOW OpTraHMU3aIliy J>KUBBIX CHCTEM pPA3HOTO paHra KaK OCHOBBI
NPUHATHS pEIIEHWH B OTHONICHHMH OOBEKTOB JKMBOM TMPUPOABI W B
MIPOM3BOJICTBEHHBIX CHTYAIIHSIX.

3axaun:

1) chopmMupoBaTh MOHMMAaHHE CTPOEHHUS, MHOT0OOpasusi U OCOOCHHOCTEH
KUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allid, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTMUECKUX TIPOIIECCOB U SBJICHHWA B OKPYXKAIOMIEW cpene, IeIIOCTHON
HAyYHOW KapTHHBI MHUpPA, B3aUMOCBSI3M M B3aWMO3aBUCHMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh yMEHUS OMNpPEAENATHh JKUBBIE OOBEKTHI B MPHUPOJIE; MPOBOIUTH
HAOJFOICHUS 32 YKOCHCTEMaMHM JIJISI BBISABIICHUSI €CTECTBEHHBIX U aHTPOIIOTEHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIhTAThHl HAOTIOACHUH,

3) cdopmupoBaTh HaBBIKM TPOBEICHUS MPOCTEUINNX OMOJOTUYECKUX
DKCIIEPUMEHTATLHBIX HCCIICIOBAHUNA C COOJIOJEHHEM TMpaBWi 0Oe30MMacHOTO
oOpaiiieHus ¢ 00beKTaMU U 000PYI0BAHUEM;

4) pa3BUTh YMEHUS UCTOJIH30BaTh HH(POPMAIHIO OMOJIOTHUYECKOTO XapaKTepa
U3 Pa3INYHBIX UCTOYHUKOB,;



5) cdopmupoBaTh  yMEHHS ~ MPOTHO3UPOBATH  TIOCIEACTBHS  CBOCH
JESITEIIBHOCTH TI0 OTHOIIEHHUIO K OKpPY)KAIOIIeH cpesie, COOCTBEHHOMY 37I0POBBIO;
000CHOBBIBATh U COOJIFOAATH MEPhI NPOPUITAKTUKN 3a00JIeBaHUHA.

6) chopmupoBaTh MOHMMAaHWE 3HAYUMOCTH JOCTHDKCHHUU OWOJIOTHYECKOU
HAyKH ¥ TEXHOJOTHH B TIPAKTHUECKON [EATEIHHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHA.



1.2.2. IlnanupyemMblie pe3yJbTaThbl 0CBOEHHS 0011€00pa30BaTeIbHON IMCHUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO
1 Ha ocHoBe PI'OC COO

Koa n
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeHIUIi

IInanupyemMble pe3yJbTaThl 0CBOCHHMS JMCIUIIIHHbI

Oonmme

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHUs
3a1a4
npohecCHOHATBHOM
JeSITeITbHOCTH
MPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTb K TpyAy, OCO3HAHHUC ICHHOCTH MAaCTCPCTBA,
TPYIOJTIOOHE;

- TOTOBHOCTHh K aKTUBHOH ACATCIIBHOCTHU TEXHOJIOT HYECKON U
COLIMAIBHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH,

IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBINOJHATH — TaKyko
JIeATEIILHOCTD;
- UWHTEepec K pa3Iu4yHbIM cdepaMm  podecCHOHATLHON

JIeITCIIbHOCTH,
OBnajieHe YHUBEPCAIbHBIMU YYEOHBIMHU IMO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a3oBble JIOTHYECKHeE NeCTBUS:

- CaMOCTOATENbHO (OopMyIHUpOBaTH U  aAKTyaJIU3UPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBIN MTPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHHUS, KIIAaCCU(PUKALUU U 0000IICHNS,

- ONpeneNsATh IEIH NeATEILHOCTH, 3a/1aBaTh MapaMeTpbl M
KPUTEPUU UX TOCTUKECHUS;

- BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMBbIX SIBICHUSX;

MPOTUBOpEYHST B

c(hOPMHUPOBAHHOCTh 3HAHUH O MECTE€ M POJH OHOJIOTHH B
CHCTEME HAy4yHOro 3HaHMs; (DYHKIIHMOHAIBHOW TI'PaMOTHOCTH
YeNIoBeKa ISl PEeIICHHUS KU3HEHHBIX TPO0IeM;

cOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpBIBaTh  COJEpIKAHHE
OCHOBOTIOJIATAIONIMX OMOJOTHYECKMX TEPMHHOB M TIOHSITHIA:
JKW3Hb, KJIE€TKA, TKaHb, OpraH, OPTraHWU3M, BHUJ, IOIYJSALMA,

IKocucTeMa, OuoreHo3, Owuocdepa; wmertabonusm (oOMeH
BEIIICCTB u npeBpalicHue SHEPTHH), roMeocTas
(camoperymsmms), OMOCHHTE3 Oeika, CTPYKTYpHas

opranusanus XKUBbIX CUCTEM, TUCKPCTHOCTh, CAMOPCTYJIALINAA,
caMOBOCTIpOM3BeZicHHE (PEHpPOAYKIUs), HACIEACTBEHHOCTD,

U3MEHUYUBOCTb, HSHEPro3aBUCUMOCTb, POCT M pa3BUTHE,
YPOBHEBasl OpraHu3aLus;
C(OPMHPOBAHHOCTh ~ yYMEHHUSI  PAcKpbIBaTh  COJEp)KaHHE

OCHOBOIIOJIATAIOIINX OHOJOTHYECKUX TEOPHA W THIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOLIMOHHOW,
MIPOMCXOXKACHUS KU3HU 1 YCIIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ounosornueckue 3akoHbl U 3akoHoMmepHocTu (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. I'ekkensa, ®. Mromiepa, K.

- BHOCUTh KOPpPEKTHUBBI B JEATEIbHOCTb, OILIEHUBATH | bapa), rpaHUIIBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

COOTBETCTBUE  PE3YJIbTATOB IENSAM, OIEHUBATh PUCKH | IPUOOPETEHUE OMNbITa TPUMEHEHUS OCHOBHBIX METOJIOB
MOCNEACTBHUM IEATEIbHOCTH; HAyYyHOTO  TIO3HAHMSI,  MCIOJNB3YEMbIX B  OHMOJOTHH:
- pa3BUBaTh KpPEaTHMBHOE MBIIUICHUE TP  PEHICHUH | HAOMIOJEHUS W ONHCAHMs JKUBBIX CHCTEM, TPOIECCOB H
YKU3HEHHBIX TpobeM SBJICHUN; OpraHM3allud M TPOBEAEHUS OHOJIOTHMYECKOTO
0) 6a30BbIe HCCIeI0BATEIbCKHE e CTBHS: JKCIIEPUMEHTA, BBIJIBIDKCHUS TUITIOTE3, BBISIBJIICHUS




- BIIQJETh HABBIKAMH  y4e€OHO-HCCIICIOBATEIBCKOH |
IPOEKTHOH JIeATEIbHOCTH, HAaBBIKAMU Pa3peIieHus Mpooiiem;
- BBISBJIATE MPUYUHHO-CIIECJCTBEHHBIE CBSI3U H
aKTyaJIU3UpOBaTh 3a1ady, BBIABUTATh T'HIIOTE3Y €€ PEILICHUS,
HAaxOJWUTh  apTyMEHTBHI  JUJI1  JOKa3aTelIbcTBa  CBOMX
YTBEP:KJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PEILECHUS;

- aHAIM3UPOBATh IOJIYYEHHBIE B XOJAE pEIICHUS 3a7adyu
pe3y.HLTaTI:I, KpI/ITI/I‘-IeCKI/I OCHUBATh UX I[OCTOBCpHOCTB,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

- YMCTL HepeHOCI/ITB 3HAHUA B HOSHaBaTeJIBHYIO n
MPAKTUYECKYIO 00JIACTH KU3HEACATEIHPHOCTH;

- YMETb HMHTETPUPOBATH 3HAHUA U3 Pa3HBIX IIPEAMETHBIX
obnacrei;

- BbIIBHUI'aTb HOBBIC HIOCH,
MOIXO/BI U PEIICHHUS;

- CHOCO6HOCTB X MHUCIIOJIB30BAaHUSI B HO3HaBaTeJIBHOI>'I nu
COLMAJIBHOM MPAKTHKE

npeajiaratb  OpUIrMHAJIbHBIC

3aBHCUMOCTH  MEXIY  HCCICIYEeMBIMH  BEIMYHHAMH,
OOBSICHEHUS TIOJTYYCHHBIX PE3YyNbTaTOB U (POPMYITUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAaHUEM HAy4YHBIX IOHSATHH, TEOpUH U
3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUSI  BBIICISTH  CYIIECTBCHHBIC
MpU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U  DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTEOLIEHO30B U HIKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMEHa BeUIeCTB W TMPEBpAIICHUS DHEPTUU B KIETKE,
(dboToCHHTE3a, TUTACTUYECKOTO W JHEPreTUYeCKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIIOA0TBOPEHHS, Pa3BUTHS U
Pa3MHOXXEHHUS, WHIWBUIYaTbHOTO PAa3BUTUS  OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIIECTBOBAHHUE, €CTECTBEHHOTO
orbopa, BUA000pa30BaHusl, IPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae oOWTaHWs, BIHMSHHAS KOMIIOHEHTOB OSKOCHCTEM,

AHTPOIIOTCHHBIX U3MEHEeHUH B 3KOCHUCTEMAxX cBOECH
MECTHOCTH, KPYTOBOPOTa BELIECTB U MPEBpAIllCHHE SHEPTUHU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHHS peIiaTh OMOJIOTHYECKHE 3aJ1auH,
COCTaBJISITb I'CHOTHIHWYCCKUC CXCMbI CKpPCIIMBAHUA  IJIA
pasHBIX THIIOB HACJEIOBAaHHUS TPU3HAKOB y OPraHU3MOB,
COCTaBJIsITb CXCMbI TICPCHOCA BCHICCTB W OHCPruud B
AKOCHCTEeMax (IIeMH MUTaHUs, TUIICBBIC CETH)

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeJICTBa TIOUCKa,
aHaIM3a u
UHTEPIIpETALIUU
UHpOpMALIUHU U
nH(}OpMaAITMOHHBIC
TEXHOJIOTHH IS

B 00.1acTH HeHHOCTH HAYYHOI0 MO3HAHMA:
- copMHUPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIECTO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
MIPaKTHKH, OCHOBAHHOTO Ha auasnore KYJbTYP,
CHOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B

HOJIMKYJIBTYPHOM MHPE;

- COBEPIUEHCTBOBAHME S3bIKOBOM UM YUTATENBCKOM KYJIBTYpPBI
KaK CpeJCTBa B3aMMOJACHUCTBHA MEXKIY JIOABMH U IO3HAHHSA
MUDA;

chOpPMUPOBAHHOCTh ~ YMEHHUW  KPUTUYECKH  OIICHHBATH
nH(popManuo OMOJIOTUYECKOTO COACPIKAHHUS, BKIFOYAIONTYIO
MICEBJIOHAYYHbIC  3HAHWS W3  PA3IMYHBIX  WCTOYHHKOB
(cpenctBa MaccoBol uWH(OpMaNUK, HAYYHO-TIOMYJISIPHBIE
MaTepuanbl);  UHTEPIPETHPOBATH  JTUYECKHE  ACIEKTHI
COBPEMCHHBIX HCCIICIOBaHMKA B OWOJOTHH, MEAMIIUHE,
OMOTEXHOJIOTHH;, PaCCMATPUBATh TI00ATBHBIC SKOJOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3HUIIHUIO;




BBITTOJTHEHUS 33124
npohecCHOHABHOM
JIeSITEIbHOCTH

- OCO3HAaHHE LIEHHOCTH HAy4YHOU NeATeIbHOCTH, TOTOBHOCTH
OCYHICCTBJIATDH MPOCKTHYIO n HCCIICA0BATCIILCKYIO
NEeSTENIbHOCTh UHIMBUYaJIbHO U B TPYIIIIE;

OBnageHne yHUBEPCAIbHBIMH YUEOHBIMHM IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padoTta ¢ nHdopmanmeii:

- BJIaJIeTh HaBbIKaMU MOJy4yeHUs] HHGOPMAaIlUU U3 UCTOYHHUKOB
Pa3HbIX THIIOB, CaMOCTOSATCIBHO OCYHICCTBIIATH IIOUCK,
aHaJIM3, CHCTEMAaTU3allMI0 M HMHTEPIpETaluio HHpOpMaIu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- co3laBaThb TEKCThl B pa3IMYHbIX ¢opMaTax C Yy4EeTOM
Ha3HaueHUs MH(OpMAIMK M 1ENEBOM ayIUTOPHH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIpeICTaBICHUS U BU3yaIU3alluu;

- OLCHUBATh NJOCTOBCPHOCTDH, JICTUTUMHOCTD I/IH(bOpMaI_II/II/I, (&9
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHUYECKUM HOpPMaM;

- HCII0JIB30BaTh cpeacTBa MH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEUICHHMH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX )41 OpTraHHU3allMOHHBIX 3aa4 C
co0roIeHreM TpeOOBaHMIA SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYpCcOCOEpeKEeHHsI, TMPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;

- BJIaACTh HAaBbIKAMH PACIIO3HABAHUA U 3allIUTHL I/IHq)OpMaLII/II/I,
nH()OpPMaMOHHOM 0€30MaCHOCTH JTUYHOCTH

chOpMHUPOBAHHOCTh  YMEHUH  CO3/laBaTh  COOCTBEHHBIE
IINCHbMCHHBIC u YCTHBIC COOGH.IGHI/ISI Ha OCHOBC
Ouosiornyeckoii MHGOpPMAIUU W3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCTOJIb30BaTh MOHATHHHBIN anmapar OHoJIoTun

OK 04. D¢ddexruBHO
B3alMMOJIEICTBOBATE
U paboTath B
KOJIJISKTUBE H
KOMaH/Ie

- TOTOBHOCTH K CaMOpaBBI/ITI/IIO, CaMOCTOSTCIIBHOCTU H
CaMOOTIPE/ICIICHUIO;

-OBJIAICHUC HaBbIKaAMHA y‘le6H0-I/ICCJIeI[OBaTCJIBCKOI71,
MPOEKTHON U COIMATILHOM JIEATEIIbHOCTH;

OBiageHne  yHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMH
NeHCTBUSAAMU:

0) COBMeCTHAA JIeSITeJIbHOCTD.

- TIOHMMAaTh W HCMOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M
WHANBUIYAIBHON paboTHI;

HpHOGpeTeHI/IC OllbITa MHNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'o IIO3HAaHMH, HCIIOJIB3YEMBIX B OHOJIOTHH:
HaGJIIOIICHI/IH U ONHCaHUus IKUBBIX CHUCTCM, HPOLCCCOB U

SBJICHWM; OpraHW3allMd W TIPOBEACHHUS OHMOJIOTHYECKOTO
AKCIIEPUMEHTA, BBLIBIDKEHUS THUIIOTE3, BBISIBIICHUS
3aBUCUMOCTH MEXIY HCCIIETyEeMbIMU BEIMYHMHAMH,

OOBSICHEHUS TOJIYUYE€HHBIX pe3yJIbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCIOJb30BAaHWEM HAy4YHBIX IOHATHH, TCOPUU H
3aKOHOB




- MPUHUMATD LEIn COBMECTHOM JEeITEIbHOCTH,
OpraHU30BBIBATL M KOOPAUHUPOBATH JACUCTBUSA IO €€
JIOCTMKEHUIO: COCTaBJISATh IUIAaH JACHCTBUH, pacHpeiessiTh

pONI ¢ yYETOM MHEHHI yYaCTHHUKOB OOCYXKIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI;

- KOOPIWHHPOBAaThH U BBINOJHATH pPabOTy B YCIOBHSX
peaybHoro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOICHUCTBUS;

- OCYILIECTBISITh MO3UTHUBHOE CTPATETHMYECKOE IOBEJICHUE B

pPa3MUYHBIX  CUTYyallUsX, TNPOSBISATH  TBOPYECTBO  H
BOOOpakeHue, ObITh MHUIIMATUBHBIM

OBaagenne YHHUBeEpPCAJIbHBIMU peryisiTHBHBIMH
NeHCTBUSAAMU:

) NPUHATHE ce0s1 M APYTUX JI0Jei:

- IpUHUMATh MOTHMBBI W apryMeHTBl JPYTuUX JOJed mnpu
AHAJIN3C PE3YJIbTATOB ACATCIbHOCTHU,

- IPU3HABATh CBOE IPABO U IIPABO JIPYIUX JIIOJEH Ha OIIMOKY;
- pa3BHBaTh CIIOCOOHOCTh MOHUMATH MUP C TO3UIMH JIPYTOro
YeJIOBEKA

OK 07. B 00/1acTHIKO10THYECKOT0 BOCTIUTAHUSA: c(OPMHPOBAHHOCTh YMEHUS NPUMEHATh MOJTYYEHHBIC 3HAHUS
CopeiicTBOBaThH - ¢(OpMUPOBAHHOCTH JKOJIOTMYECKOM KYNbTYpbl, TOHUMAaHUE | JJI1 OOBSCHEHUS OMOJIOTUYECKUX MPOIIECCOB U SIBICHUMU, IS
COXPAaHCHUIO BIIMAHUA COIIMAJIbHO-3KOHOMMNYCCKHUX IpouecccoB Ha | IPUHATHUA MMPAKTHICCKUX pemeHHﬁ B HOBCGHHCBHOﬁ KHU3HHU C
OKpYKaromieu COCTOSHME TPUPOJHOM M COIMANBbHON Cpelbl, OCO3HAHME | LEeNbl0 obecreyeHus: Oe30IMacHOCTH CBOEro 30pPOBBS U
Cpepbl, rJ100aIbHOTO XapaKTepa 3KOJOTHUECKUX MPooieM; 3I0POBbSI  OKPY)KAIOLIUX JIO/IEH, COOIOACHUS 3I0pPOBOTO
pecypcocOepekeHr | - TJIaHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUN B OKpYXKaloIIel | oOpa3a KW3HU, HOPM IPaMOTHOTO TIOBEJCHUS B OKpYXKaloleh
10, IPUMEHSATH Cpele Ha OCHOBE 3HAHUA LEJIIEM YCTOMYMBOIO PA3BUTHUSA | IPUPOIHOMN cpene; [IOHUMaHUE HEOOXOIMMOCTH
3HaHUA 00 YeJI0BEYECTBA; WCIIOJIb30BAaHUS JIOCTHKEHHM COBpEMEHHOW Ouojoruu u
HU3MCHCHUHU KJIMMaTa, | aKTUBHOC HCIIPUATUC I[QﬁCTBHfI, MPUHOCATINX Bpca 6HOT€XHOHOFHI>’I IJIg palluOHAJIBHOT'O MPUPOAOIIOJIb30BaAHUSA
MPUHLIUIIBI OKpY’Karollen cpene;

OepexIIMBOTO - YMEHHUE NPOTHO3UPOBATh HEOIArOMPUATHBIC SKOJIOTHUECKHE

IIPOU3BO/JICTBA, MOCNEACTBUS MPEeINPUHUMAEMbIX NEHCTBUM, MpeJoTBpaIlaTh

3 PEeKTUBHO ux;




JIEUCTBOBATEL B
Ype3BbIYaHBIX
CUTYaLUsAX

HaITpaBJICHHOCTH,

pacmmpeHme

OBJIaJICHUE

OIIbITa JACATCIIBHOCTH 9KOJOTrHYEeCKOM

HaBBbIKaAMH

y4eOHO-UCCIIeI0BATEITLCKOM,

IIPOEKTHOM U COLUATILHOMN NEATEIIBHOCTU

10




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

2.1. O0beM TUCHUIVIMHBI M BUIBI Y4e0HOH padoThI

Bux yueOHoit padoThl

Oo0BbeM B yacax

O0bem 00pa3oBaTe/IbHON MPOrPaAMMBbI JUCHUAIIIMHBI 72
B T.4.

OcHoOBHOE coJiep;KaHue 72
BT. 4.

TEOpeTUIeCcKoe o0yueHne 48
NPAKTUYECKUE 3aHATHUS 20
71a00paTOPHBIE 3aHATHS 4

IIpomexyToyHas aTTeCTALUA
(muddepeHUUPOBAHHBIN 3a4€T)
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2.2. TemaTuyecKMid IJIAH M COIEPKAHUE TUCIUTIIIHHBI

HaumeHoBanmue Conepxanue yueOHOro Marepuaja (OCHOBHOE U NPOo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), Oo0bem dopmupyembie
pa3nesioB U TeM Ja0opaTopHble U MPAKTUYECKUE 3aHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4acoB KOMIIeTeHIMH
1 2 3 4

Pa3nea 1. Kierka — cTpyKTYPHO-()YHKIIHOHAJILHAS eIMHHUIIA }KUBOI'0 18
Tema 1.1. OCHOBHOE cO/Iep:KaHue 2 OK 02
buoJjiorus kak TeopeTnueckoe o0yueHne: 2
Hayka. Odmas CoBpeMeHHbIe 0Tpaciu ONOIOrn4YecKuX 3HaHui. CBsI3b OMOJIOTHH C APYTUMH HAyKaMU:
XapaKTepuUCTUKA | Groxumusi, OModu3uka, OnoHNKa, reHoreorpadus u ap. Ponb 1 MecTo OHOJIOTHH B
KU3IHA (GopMHPOBAHNN COBPEMEHHOW HAYYHOM KapTHHBI MUpa. Y POBHH OpraHU3aLlMH KUBOM MaTepHUH.

OO0m1as XxapakKTepuCTUKa )KMU3HU, CBONCTBA KUBBIX CHCTEM. XHUMHYECKUN COCTAB KIETOK
Tema 1.2. OCHOBHOE cO/Iep:KaHue 6 OK 01
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK 02
¢ynkunonaabHast | Kierounas teopus (T. [lIBann, M. Ilneiinen, P. Bupxos). OCHOBHEIE TOIOKEHUS OK 04
OpraHu3anus COBPEMEHHOM KJIETOYHON TEOpUU. THIBI KIIETOYHOU OpPraHU3alUuU: IPOKAPUOTUYECKUMI U
KJIETOK sykapuoTHueckuii. OJJHOKJIETOUHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHue

npoKapuoTHdeckoi kinetku. CTpoeHne syKapuoTudeckon kietku. Hexnerounsie popMbl )KU3HU

(Bupychl, 6akTeprodarn)

JlaGopaTopHble 3aHITHSI: 2

[TprobpereHue omnpITa MPUMEHEHUSI TEXHUKU MUKPOCKOIMTUPOBAHUS ITPH BBHITIOTHEHUH

1a00paTOPHBIX PadOT:

JladopaTopnas padora Ne 1.«CtpoeHue kieTku (pacTeHUs, )KUBOTHBIC, TPUOBI) U KJIIETOYHBIC

BKJTIOYEHHUS (KpaxMajl, KApOTUHOUIBI, XJIOPOIIACTHI, XPOMOILIACTHI)».

[TonroroBka MUKpoOMpenapaToB, HAOIIOACHHUE C TTOMOIIbI0 MUKPOCKOIIA, BISIBIIEHUE Pa3TUUHii

MEXIY U3y4aeMbIMH 00beKTaMH, (POPMYITHMPOBAHHUE BHIBOIOB

TpakTHYeCKne 3aHITHS: 2

IIpakTuyeckoe 3ansaTue Ne 1. «BupycHsie u 6akrepuanbHbie 3a0omeBanus. OOmye MPUHITUATIBI
HCIIOJIb30BaHUS JICKAPCTBCHHBIX BCIICCTB. OCOGGHHOCTI/I MMPUMCHCHU aHTI/IGI/IOTI/IKOB».
[IpencraBieHne YyCTHBIX COOOIICHUN ¢ TPE3CHTAIMEH, TOTOTOBICHHBIX IO MIEPEYHIO
HCTOYHHUKOB, pPCKOMCHIOBAHHBIX MMPCIIOAaBaTCIICM
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Tema 1.3. OCHOBHOE cO/Iep:KaHue 4 OK 01
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK 02
(ynkuuonaabuble | Xpomocomuas teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIH HAOOp KJIETOK,
¢akropsI TOMOJIOTHYHBIE ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TAIIOUTHBINA U JUTLTOUTHBIA HA00P.
HacjeacTBeHHOCTH | Hyknmennosbie kucnotsl: [JHK, PHK Haxoxnenue B KiIeTKe, MX CTPOCHHE B (PYHKITUH.

MartpuuHble IpoIecChl B KJIETKE: peIuInKaIus, OHOCHHTEe3 Oenka, penaparws. [ eneTnueckuit

KOJl ! €r0 CBOMCTBA

TpakTHYeCKne 3aHITHS: 2

IIpakTnyeckoe 3ansaTue Ne 2. «PenieHue 3a1a4 Ha ONPEEIIEHNE TIOCIEA0BATENBHOCTH

HYKJIEOTHIOB, aMUHOKHCIIOT B HOPME U B ClTydyae U3MEHEHUs M0CIIe0BaTEIbHOCTH

HykseoT10B JTHK».
Tema 1.4. OcHOBHOE co/IepKaHHe 2 OK 02
OOmen BemecTB 1 | TeopeTrnueckoe odyuenne: 2
npeBpaiieHue [Tonsitue MeTab0MM3M. ACCUMUIISIIUS U TUCCUMUIISILIUSL — IBE CTOPOHBI MeTabonu3ma. Tumsl
JHEPruH B KJIETKe | oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIiA, a3po0HbIi 1 aHadpoOHbIH. [TnacTHueckuit

o0MeH. doTocuHTEe3. XEeMOCHHTE3
Tema 1.5. OcHOBHOE co/IepKaHHue 4 OK 02
Kusnennbiii kg | Teoperuueckoe oGyueHme: 4 OK 04
KJIeTKku. MuTo3. Knetounslii MK, €ro nepuobl. MUTO3, €ro CTaguu U NPOUCXOASIINE MTPOIECCHI.
Meiio3 buonornueckoe 3nauenne murosa. Melios u ero craguu. [loBegenue XxpomMmocom B MeHo3e.

Kpoccunrosep. buonoruueckuii cMbICl Meiio3a

KonTponpHas pabora «MoJIeKyISIpHBII YPOBEHb OpTraHU3aIluH )KHBOT0)»
Pasznea 2. Ctpoenne u QyHKIIMH OpPraHu3mMa 20
Tema OcHoBHOe coep:kaHue 2 OK 02
2.1.Ctpoenune Teoperuyeckoe o0yueHue: 2 OK 04
OpraHusMa MHOTO0oKJIETOUHEIC OpraHU3MBbI. BzanmocBs3n OpraHoOB U CUCTCMbI OPraHOB B MHOT'OKJICTOYHOM

opranusme. ['oMeocTas opranusma U ero noJiiepkaHuie B rpoliiecce )XKM3HeAeITeIbHOCTH
Tema 2.2. OcHoBHOe coep:kaHue 2 OK 02
DopMmbI Teoperuyeckoe o0yueHue: 2
pa3sMHOKeHHsI ®dopMbl pa3MHOKEHHUST OpraHu3MoB. becrnonioe 1 mosioBoe pasMHokeHue. Buasl 6ecronoro
OpPraHu3MoB pa3MHoxeHus. [lonoBoe pazmMHOkeHue. ['ameToreHe3 y sUBOTHbIX. CIiepMaTOreHe3 U OOTEHE3.

CtpoeHue moJIoBbIX KJIETOK. OMIog0TBOpEHUE
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Tema 2.3. OcHOBHOE co/IepKaHHe 2 OK 02
OHTorenes Teoperuyeckoe o0yueHue: 2 OK 04
pacreHui, WnpuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero cragun. [loctamOproHanbHbIi
JKUBOTHBIX U nepuoj. CTauu NoCTIMOPHOHAILHOTO Pa3BUTHS y )KUBOTHBIX U uenoBeka. [Ipsmoe u
YyeJIOBEKa HernpsiMoe pa3ButTue. bronornyeckoe craperne u cMeptb. OHTOTeHe3 pacTeHUI
Tema 2.4. OcHoBHOe coep:kaHue 4 OK 02
3akonomepHocTn | Teopernueckoe o0ydyeHue: 2 OK 04
HaCJI€10BAHUHA OcCHOBHbBIE IOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMmeT. 3akonsl I'. Menaens

(MOHOTHOPHTHOE M TTOJIMTHOPUTHOE CKpENIMBaHue). B3anmoelicTBre reHOB

TpakTHYeCKne 3aHITHS: 2

IIpakTnueckoe 3ansitue Ne 3. «Pemenne 3a1a4 Ha ONpeeIeHUE BEPOATHOCTH BOSHUKHOBEHUS

HACJICACTBCHHLIX IIPHU3HAKOB IIPpU MOHO-, -, HOHI/II‘I/I6pI/II[HOM 1 aHAJIM3UPYIOIICM

CKpEIIMBAHUU, COCTABJICHNE T€HOTUITNYECKUX CXEM CKPEUTUBAHUS».
Tema 2.5. OcHoBHOe coep:kaHue 4 OK 01
CuenJieHHoe Teopernueckoe o0yyeHue: 2 OK 02
HacjieloBaHHue 3akonbl T. Moprana. CuerieHHOe HacaeJOBaHUE T€HOB, HAPYILIEHUE CIECIIJICHHUS.
NMpU3HAKOB HaCHGI[OBaHI/IG MMPU3HAKOB, CCTIJICHHBLIX C ITOJIOM

IIpakTHYecKkHe 3aHATHA: 2

IIpakTuyeckoe 3ansaTue Ne 4. «Pemienue 3a1a4 Ha ONpeeICHUE BEPOSATHOCTH BOZHUKHOBEHUS

HACJIEICTBEHHBIX MPU3HAKOB MIPH CLETIJIEHHOM HAaClIeJJOBAaHUU, COCTABIICHNE T€HOTUITUYECKUX

CXEM CKPEIIMBAHUS.
TeMma 2.6. OCHOBHOE cO/Iep:KaHue 6 OK 01
3akoHomepHocTH | Teopernueckoe o0yueHHe: 4 OK 02
H3MEHYMBOCTH M3MeHYMBOCTD TIPU3HAKOB. BHIbI MF3MEHUYHNBOCTH: HACIIEICTBEHHAS U HEHACIIEICTBEHHASL. OK 04

3aK0oH TOMOJIOTHYECKHUX PsIIOB B HacneAcTBeHHOM nu3MeHunBoct (H.W. BaBunos).

MyranuoHnHas Teopus U3MEHYUBOCTU. BUpl MyTanuii 1 IpUYUHBI KX BOSHUKHOBEHHUS.

KapI/IOTI/IH YCJIOBCKaA. HaCJICI[CTBeHHBIC 3a6OJIeBaHI/I$I yejaoBeka. | eHHbIe U XPOMOCOMHBIC

OoJie3HM YenoBeka. boje3Hu ¢ HacmeCTBEHHOM NPeIPacioioKEeHHOCThIO. 3HAUCHUE

MeI[I/IL[HHCKOﬁ TCHCTUKHU B IPCAOTBPAIICHUHN U JICUCHUUN I'CHCTUYICCKUX 3360H€B3HHI>1 YCJIOBCKa

KonTtponbhas padora «CtpoeHue u GyHKIIUH OPTaHU3Ma

IIpakTHYecKkHe 3aHATHA: 2
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IIpakTnueckoe 3ansitue Ne 5. «PelreHne 3a1a4 Ha ONpeeIeHUE TUIA MyTallMy MPU Mepeaayde
HACJICACTBCHHBIX NPHU3HAKOB, COCTABJICHUC I'’CHOTUIINYCCKUX CXCM CKPCIIUBAHUA)).

Pasznea 3. Teopusi 3BoJronun 6
Tema 3.1. OcHOBHOE co/IepKaHHe 2 OK 02
HUctopus Teoperuyeckoe o0yueHue: 2 OK 04
IBOJIOIHOHHOI0 [Tepsrie 3Bomonmonnsie kKoHuenuu (JK.b. Jlamapk, XK. JI. broddon). DBomonronnas Teopust
yueHHusl. Y. lapBuna. CHHTeTHUECKasi TEOPHUS SBOJIOLNUU U €€ OCHOBHBIE MOJIOKEHUS.
MuxposBoaonus MukposBomtouus. [Tonynsiiusa kak 3jieMeHTapHas €IMHUIA SBOTOIUU. [ eHeTnuecKkue OCHOBBI

HBOJIIOIHMH. DJIeMEHTapHbIe (PaKTOPHI 3BOMOLNHU. EcTecTBeHHBIN 0TOOP — HANIPABIAIOINN

dakrop sBomonmu. BunoobpazoBanue Kak pe3ylbTaT MUKPOIBOIIOIHUH
Tema 3.2. OcHOBHOE co/IepKaHHe 2 OK 02
MakposBoaonus. | Teopernueckoe o0ydyeHue: 2 OK 04
BosnukHoBenne u | Makpospoumtonusi. ©opMbl M1 OCHOBHBIEC HarpaBieHus: makpodsoonun (A.H. Cesepuos). [Tytu
pa3BUTHE KU3HU JTOCTIDKEHHS Orosiorndeckoro nporpecca. Coxpanenue 0nopasHooOpasus Ha 3emiie.
Ha 3emJie ['unoTessl 1 TeOpUM BO3HUKHOBEHUS KU3HU Ha 3emuie. [losiBieHHe MEepBHIX KIETOK U UX

spomtonus. [Ipokapnorsl u s3ykapuoTsl. [IponcxokaeHne MHOTOKJIETOYHBIX OPraHU3MOB.

Bo3HUKHOBEHNE OCHOBHBIX IIAPCTB 3YKAPUOT
Tema 3.3. OCHOBHOE cO/Iep:KaHue 2 OK 02
IIpouncxoxnenune TeopeTnueckoe o0yueHnue: 2 OK 04
YeJI0BeKa — AHTpoIosiorus — Hayka o yesoBeke. CucreMaTH4ecKoe IoJI0KeHue yenoseka. CXOoACTBO U
aHTpPONOreHe3 OTJINYUS YEJIOBEKA C )KUBOTHHIMU. OCHOBHBIE CTaJMH aHTPOMOTEHE3a. JBOIIOIUS

COBPEMEHHOTO YEJIOBEKA.

UYenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 nmyTu pacceneHus yenoBeka mno

ianere. Ilpucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM CPEIbI

KonTponpHas pabora «TeopeTndeckne acrieKThl YBOTIOIUY KU3HH Ha 3eMIIe»
Pa3nen 4. JxoJiorus 20
Tema 4.1. OCHOBHOE cO/Iep:KaHue 2 OK 01
IKOJIOTHYECKHE TeopeTnueckoe odyueHnune: 2 OK 02
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(daxTopsl u cpeanr | Cpeapl 0OUTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3/IyIITHAS, IOYBEHHAS, OK 07
JKH3HH BHYTpHOpraHu3MeHHas. DU3NKO-XUMHUECKUE OCOOCHHOCTHU Cpell 0OUTaHHUS OPTaHU3MOB.

[TpucnocoOeHust OpraHu3MOB K KHU3HU B pa3HbIX cpeaax. [lonsTue sxomornyeckoro paxkropa.

Knaccudukanus sxonornyeckux pakropos. IlpaBuno muanmyma 1O. JInbuxa. 3akoH

tonepantHocTy B. lllendopna
Tema 4.2. OcHoBHOe coep:kaHue 4 OK 01
Honmyasiumst, Teoperuyeckoe o0yueHue: 2 OK 02
coo0uiecTBa, DKOJIOTHYECKAsT XapaKTEPUCTHKA BU/IA M TIOMYJISIIHK. JKOJIOTHYCCKast HUIIIA BU/IA. OK 07
IKOCUCTEMBI DKOJIOTHYECKHE XapaKTePUCTHKH MOy . Coo0IIecTBa u 9KOCUCTeMbI. BHOIIeHO3 U ero

cTpykTypa. CBs3u MeX Iy opraHuzMamu B 6uoreHose. CTpyKTypHbIE KOMITIOHEHTHI

9KOCUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, peIyLIeHThl. KpyroBOpOT BeliecTB U MOTOK YHEPTHH B

skocucteme. Tpodudeckrne ypoBHU

TpakTHYeCcKne 3aHITHS: 2

IIpakTuyeckoe 3ansaTue Ne 6. «Tpoduueckne nenu u cetr. OCHOBHBIC TTOKA3aTEIH

sKocucTeMbl. bruomacca u npoaykius. DKOJIOTHIeCKUe MUpaMUIbl Yucell, OnoMaccsl 1

sHepruu. [IpaBuso nupamMuibl SHEPTUNY.

Perienne npakTHKO-OpPUEHTHPOBAHHBIX PACUSTHBIX 3aaHUH 110 MIEPEHOCY BEIECTBA U YHEPTUU

B DKOCHCTEMaX C COCTaBJIEHHE TPohUUECKUX Lienei 1 nupamMu 6MoMacchl U SHEPTUU
Tema 4.3. OcHOBHOE co/IepKaHHe 2 OK 01
buocdepa - Teopernyeckoe o0yueHue: 2 OK 02
rj100aabHas Buocdepa — xxuBast o6omouka 3emian. Pa3Butre npeactasieHuii o 6uocdepe B tpyaax B.I. OK 07
IKOJIOTHYECKast Bepnanckoro. O6mactu 6nocdepsl 1 ee KoMIoHEHTHI. JKrBoe BemecTBo Orocdepsl U ero
cHCTEMA G yHKITHIH.

3aKOHOMEPHOCTH CyIecTBoBaHUs Onochepsl. OcobeHHOCTH Onochepsl Kak TII00aTbHON

sKocucTeMbl. JlnHaMuueckoe paBHOBecue B Onocdepe. KpyroBopoTs! BeriecTs u

OHoreoXxMMu4ecKre HUKIbL. ['100aapHbIe IK0JIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. OcHOBHOE co/IepKaHHue 4 OK 01
Binsinue Teopernueckoe o0yyeHue: 2 OK 02
AHTPOIOT €HHBIX AHTpPOIOreHHbIE BO3AEHCTBUS Ha 6rocdepy. 3arpAa3HeHus KaK BHJ aHTPOIIOTEHHOTO OK 04
¢dakTopoB Ha BO3/IeiicTBHsA. AHTPOIIOTEHHBIE BO3ICHUCTBUS Ha atMochepy. BozeiicTBust Ha rumpocdepy. OK 07
onocdepy Bo3zneiictBus Ha nmutocdepy. AHTPONOTCHHBIC BO3ICHCTBUS HA OMOTHYECKHUE COOOIECTBA.

Yray6iieHHO N3y4aloTCsi OTXO/Ibl, CBSI3aHHBIE C ONPEIeIeHHON mpodeccreil/CnennatbHOCThIO
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IIpakTnyeckne 3aHATHSA:

IIpakTnyeckoe 3ansiTue Ne 7. «OTX0/bI IPOU3BOACTBAY.

Ha ocHoBe @¢enepanbHOro KiacCHPUKAIMOHHOTO KaTajiora OTXOJOB OIPEAeNsTh Kiace
OTIACHOCTH OTXOJIOB; arperaTHoe COCTOsSHUE M (pu3nyeckyio GopMy OTXOA0B, 00pa3yIOIMUXCS
Ha pabouem MecTe / Ha JTamax MPOU3BOJCTBA, CBSA3aHHBIE C  OMpEACICHHOU
npodeccueit/crennanTbHOCThIO

Tema 4.5.

OCHOBHOE cO/Iep:KaHue

Bansuune

TeopeTnueckoe o0yueHune:

COLHATIBHO-
IKOJIOTHYECKUX
(haxkTopos Ha
310pOBbE
YeJIOBEKA

3110poBbe U ero cocTaBisiomue. GakToppl, MOJOXKUTEIHHO U OTPULIATEIHHO BIUSIONINE HA
opranu3M uesoBeka. [Ipo0iemMa TeXHOTeHHBIX BO3/ICHCTBHI Ha 3/10pOBbE YEOBEKA
(371IeKTpOMAarHuTHBIE TOJIs, OBITOBAST XUMUSL, N30BITOUHBIE IITYMBI, paualis 1 T.I1.). Aantamus
OpraHu3Ma yesoBeKa K pakTopaM OKpyskaromiei cpezpsl. [IpuHuuns! GopMupoBaHus
3I0poBbecOeperaoiero nopeaeHus. @u3ndeckas akTHUBHOCTD U 3I0pOBbE. buoxumuueckue
ACIIEKThI pallMOHAJILHOTO MUTAHUS

JlaGopaTopHble 3aHATHA:

JlaGopaTopHas pa6ora Ne 2. «YMCTBeHHasi pabOTOCIIOCOOHOCTDY.

OBnageHne METOIaMH OTIPEJICIICHHS TTOKa3aTesield yMCTBEHHON paboTOCTIOCOOHOCTH,
00BSICHEHUE TTOTYYCHHBIX PE3YIbTATOB U (POPMYITHPOBAHUE BBIBOAOB (TMCHMEHHO) C
WCIIOJIb30BAHUEM HAaYYHBIX MOHITUN, TEOPUH U 3aKOHOB

N3yuenrne MexaHW3MOB aIaNTallMi OPraHU3Ma YeJIOBEeKa K HU3KUM M BBICOKUM TeMIIepaTypam
1 00BSICHEHHE MOJTYyUYECHHBIX Pe3yIbTaTOB U ()OPMYITHPOBAHKE BHIBOIOB (TMCEMEHHO) C
UCIIOJIb30BAHUEM HAaYYHBIX ITOHSATUHN, TCOPUN U 3aKOHOB

OK 02
OK 04
OK 07

Pa3pgen 5. BuoJjgorus

B )KM3HU

OCHOBHOE cO/Iep:KaHue

Tema 5.1.

Teopeanecxoe CoACpKaHuE:

BuorexnoJsgorumn B
JKM3HM KAXKIOro

buotexHosorus kak Hayka U Mpou3BOACTBO. OCHOBHBIE HAIIPABJICHHS] COBPEMEHHOM
ounorexHonorun. Meto el 6noTexHomoruu. OOBEKThI OMOTEXHOJIOTHH. DTHKA
OMOTEXHOJOTHYECKMX U TeHETUICCKUX IKCIIEPUMEHTOB. [IpaBuita moncka u aHanmsa
OMOAKOJIOTHYECKON HHPOPMALIMHU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHast U yueOHO-HayyHast
JUTEpaTypa, CpelcTBa MaccoBOi nHMopMamu, cetb IHTepHET U npyrue)

NN ||

IIpakTHYecKkHe 3aHATHA:

OK 01
OK 02
OK 04
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IIpakTnyeckoe 3ansaTue Ne 8. «Keiicel Ha aHanM3 HHGOOPMAIK O HAYYHBIX JOCTH)KCHUSX B
00J1aCTH TeHETUYECKUX TEXHOJIOTUH, KIIETOYHON MHKEHEPHUH, ITUILEBBIX OMOTEXHOJIOTHII.
3amuTa Keica: NpeAcTaBlIEHUE pe3yIbTaTOB PELIEHUS KEHCOB

(BBICTYIUUIEHUE C TIPE3EHTAITEH )

Tema 5.2. BH0OTeXH0J10rMH B NPOMBIILJIEHHOCTH 4 OK 01
Tema 5.2. OcHoBHOe coep:kaHue 4 OK 02
Buorexnogoruu B | [IpakTudeckune 3aHsITHSA: 4 OK 04
NPOMBILLIEHHOCTH | [IpakTHYeckoe 3ansATHE Ne 9. «Pa3BuTHE MPOMBIIIICHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHE 2

B ’KM3HHU 4€JI0OBEKA, IIOMCK U aHAINU3 HH(POPMALMU U3 PAa3IMYHBIX UCTOYHUKOB (Hay4Has U

yueOHO-Hay4yHas TUTepaTypa, CPpeACTBa MacCcoBOi HH(popMaIuu, ceTb IHTepHET U Apyrue)».

Keiicel Ha aHanm3 nHGOpPMAIMK O Pa3BUTHUU MTPOMBITTUICHHOW OMOTEXHOJIOTHH (TI0 TPyIIaMm)

3amuTa keiica: [IpencraBiieHne pe3yabTaToOB PELIEHUs KEHCOB (BBICTYIIIIEHUE C ITPE3ECHTALIMEN) 2

IIpoMeskyTouHast aTTeCTALUSA N0 AUCHHUILIHHE

JuddepeHpoBaHHbIi 3a4eT
Bcero: 72
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3. YCJI0BUA PEAJIM3AIINN ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJBHOU JUCIHUIIJIMH

3.1. Ins peaau3anyuu NporpaMmbl M CHUATIHHBI J0JIKHBI OBITH
NpeaycMOTPEHBI cJIeyIolue cenuaabHble MOMeleHus :

Kabuner «buonorumy, ocHaeHHbI 000py10BaHUEeM: MeOelb, T0CKa, MeT,
HaTJISTHBIE TIOCOOMST (KOMIUIEKTHI Y4YEOHBIX TaONUIl, TUTAKATOB), TEXHUYECKUMU
cpencTBaMu OOYYEHUS: KOMIIBIOTEp C yCTPONCTBAMHM BOCTIIPOW3BEACHHS 3BYKA,
OPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKpPaHOM,  yKa3Ka-TIpe3eHTEp A
IIPE3CHTALUN.

JIaGopartopusi, OcHalleHHas OOOpyAOBaHWEM Jsi TMPOBEACHUSA 3aHATH:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTtopHas mocyna (IpoOUpKH,
MOJICTaBKHU JJI1 TPOOUPOK, MUHIIETHI, IECOK, CTYNKHU C MECTUKAMU, MPEIMETHBIE U
MOKPOBHBIE  CTEKJAa, CTEKJISHHbIE  MAJIOYKH,  [PENapoBaJIbHbIE  WIJIbI,
dbunerpoBambHas Oymara (candeTku), CTakaHbl) THIEPTOHHUYECKUM PacTBOP
xjiopuna Hatpus, 3%-HbIII pacTBOp IMEpOKCHIa BOAOPOJA, PacTBOp Hoga B
HOIMCTOM KajuH, TJIMLEPUH, KIyOHU KapTodens, JTUCT 3J10/Ied KaHAJCKOH, IO
psAOUHBI OOBIKHOBEHHOM (PpsSIOMHBI WJIM TOMaTa), JYK pernyaTbiii, pa3BeJCHHbIC B
BOJIE JAPOKIKH);

3.2. UudopMmanmoHHoe odecrieyeHue pean3aluy NporpaMmbl

Jlng peanu3anuy TporpaMMbl  OMOIMOTEUHBIM (QOHA 00pa3oBaTeIbHOU
OpraHu3alyy JOJKEH UMETh NeYaTHBIC /WK JICKTPOHHBIE 00pa30BaTeNIbHBIE U
nH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAHHBIE ISl  WCIOJB30BaHUS B
00pa3oBaTesbHOM MPOolLIecce, HE CTapllle MATH JET C MOMEHTA U3/IaHMUs.

OcHOBHBIE eYaTHbIE U3TaAHUSA

1. buonorus: 10-i knacc: 6a30BbIM ypoBeHb : yueOHuk / B. B. Ilaceunuk, A.
A. Kamenckuii, A. M. Py6moB [u ap.] ; nox penakiueii B. B. Ilaceunuka. — 5-¢
u3a., crep. — Mocksa : IIpocsemenne, 2023. — 223 ¢. — ISBN 978-5-09-
103624-4. — TekcT : 2NeKTpOHHBIH // JIaHb : 2JIEKTpOHHO-OMOINOTEUHAS CUCTEMA.
— URL: https://e.lanbook.com/book/334994 (mara oOpamenus: 22.09.2023). —
Pexxum mocTyma: 115 aBTOpU3. MOTB30BaTEIIEH.
2. buonorus: 11-it knacc: 6a30BbIit ypoBeHb : yueOnuk / B. B. Ilaceunuk, A.

A. Kamenckuii, A. M. Py6nioB [u ap.] ; mox penakmueit B. B. Ilaceunanka. — 5-¢
u3n., crep. — Mocksa : IlpocBemenne, 2023. — 272 ¢. — ISBN 978-5-09-
103625-1. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/334997 (nmata oGpamenus: 22.09.2023). —
PexxuMm noctyna: [uist aBTOpPU3. MOJIb30BATENCH.

3.2.2. JIonoJIHUTEIbHbI€ HCTOYHUKH

1. 1. Dbuomoruss : yd4eOHMK M  TPaAKTUKYM [JJs  CPEAHEro
npodeccroHanbHoro oopazosanus / B. H. Apwirun [u np.] ; nox penakuueit B. H.
Speiruna. — 2-e uza. — Mocksa : M3gatensctBo Opaiit, 2023. — 378 ¢. —
(ITpodeccuonansuoe obOpaszoanue). — ISBN 978-5-534-09603-3. — Tekcr
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anekTpoHHbI // OOpaszoBarenpHas 1atdgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511618 (mara obpamenus: 15.12.2023). — Pexum pocryma:
JUTSL aBTOPHU3. MTOJIb30BaTENCH
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIHIEOBPA3OBATEJBHOU JUCIUIT/IMHbBI

KoHTposibu oOuleHKa pe3yJbTaTOB
JVCLUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCUUIIMHAPHBIE PE3YIIbTAThI, HAIPABJICHHbBIC
Ha (GopMHUpOBaHHE OOIIMX M MPOQPECCHOHANBHBIX KOMIIETEHIIMN MO pasienaM U
TEMaM COJIep>KaHusl y4eOHOro MaTepuaa.

OCBOEHHUs  00I111e00pa3oBaTeIbHOM

Konm
HAUMEHOBaHHUE
KOMIIeTEHIIUH

Pasznen/Tema

T oeHOYHBIX MEePONPUATHH

Pa3znen 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHANbHAS eIMHUIIA
JKHBOTO

KontponbHas padota
«MonexynsapHbIid ypOBEHb
OpraHM3aLMH KUBOTO»

OKO02

buonorus kak Hayka. O01mas
XapaKTePUCTHKA JKU3HH

3arnoHeHne TaOIUIBI C OMCAHUEM
METOJI0B MHKPOCKOTIMPOBAHHMSI C X
JIOCTOMHCTBAMH M HEIOCTATKAMHM.
3anonHeHue TabnuIbl «BKitam yaeHbIx
B Pa3BUTHE OUOJIOTUI

3anojHeHUe CPaBHUTEIHLHOMN TaOIUIIbI
CXOJICTBA U Pa3IU4Mil ;KUBOTO U HE
JKHBOT'O

OKO1
OKO02
OKO04

CtpykTypHO-(QYHKIIMOHATbHAS
OpraHHU3aIsl KIETOK

OnenuBaemasi TUCKYCCHS IO BOIIpOcam
JEKIHUH

Pa3paboTka MEHTaJIbHON KapThI IO
KJaccu(UKaLUHU KJIETOK U UX CTPOCHUIO
Ha MPO- U YYKAPUOTUUECKUX U 110
apCTBaM B MUHHU T'PYIIax
Brimonnenue u 3amura J1abopaTopHBIX
pabort:

«CTpoeHue KIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOUHBIE
BKJIIOUEHUS (Kpaxmall, KApOTUHOUBI,
XJIOPOTIIIACThI, XPOMOTIIIACTHI )»
[IpakTuueckoe 3austue. [Ipencrapienue
YCTHBIX COOOILEHUH ¢ pe3eHTalHeH,
MOJIFOTOBJIEHHBIX IO MEPEUHIO
MCTOYHUKOB, PEKOMEHJOBAHHBIX
npernojaBaTeneM

OKO1
OKO02

CTpyKTypHO-(PYHKINOHATIBHBIE
(axTOpB! HACIEICTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3paboTtka rioccapus

Pemenue 3anau Ha onpenenenue
MOCIIE0BATEILHOCTH HYKJIEOTH IOB,
aMUHOKHCIIOT B HOPME U B CIy4dae
M3MEHEHHs MOCIe0BaTeIbHOCTH
nykieoruoB JJHK

OKO02

OOMEH BELLECTB U
[peBpaIlcHre YHEPTHU B KIIETKE

OpOHTAIBHBIN OIIPOC
3anojHeHUe CPaBHUTEIHLHOM TaOIUITbI
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XapaKTePUCTHK TUIIOB OOMeHa
BCILIECTB

OKO02
OKO04

JKU3HEHHEIN UK KIETKH.
Muto3. Meiio3

OO6cyxeHne o BOIpocaM JICKIHN
Pa3paboTka n1eHTbI BpeMeHU
’KM3HEHHOTO LKA

Pa3nen 2. Ctpoenne u
GyHKuMM opranusma

Konrtponsnas pabora «Ctpoenue u
GyHKIMH OpTaHU3Ma

OKO02
OKO04

Ctpoenue oprannuzMa

OuenuBaemasi TUCKYCCHUS

Pa3paboTka MEHTaTbHON KapThl
TKaHEH, OPraHOB U CUCTEM OPTraHOB
OpraHu3MOB (pacTeHUsl, ’KUBOTHBIE,
YEJIOBEK) C KPaTKOUW XapaKTepUCTUKOM
ux QyHKIMiA

OKO02

DopMBbI pa3MHOKEHUS
OpraHu3MOB

DpoHTaTBHBINA OMPOC

3anonHeHne TabIMIIbI ¢ KPaTKOH
XapaKTEePUCTHKOH U IpuMepamMu GopM
Pa3sMHOXKEHHUsI OPTaHU3MOB

OKO02
OKO04

OHTOreHe3 pacTeHHi, J)KUBOTHBIX
U YeJIOBEeKa

PazpaboTka JeHTbI BpEMEHH C
XapaKTEePUCTUKON 3TAllOB OHTOTE€HE3a
OTJEIIbHOM I'PYIIION JKUBOTHBIX U
YeJI0BEKA [0 MUKPOIpyIIaM
Tect/onpoc

CocraBieHne )KU3HEHHBIX LIUKIIOB
pacteHuii o otnenaM (MOXOBHUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBU/IHBIE,
rOJIOCEMEHHBIE, TTOKPHITOCEMEHHBIE)

OKO02
OKO04

3aKOHOMEPHOCTH HACTEAOBAHUS

PaspaboTka rioccapus
DpoHTaTBHBINA OMTPOC

TecT no Bompocam JIeKIUu
Pemenue 3anau Ha onpezencHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
MOHO-, IU-, IOJIMTUOPUTHOM U
aHATTM3UPYIOILEM CKPELIMBaHUH,
COCTaBJICHHE TCHOTHITMYECKUX CXEM
CKpELIMBaHUs

OKO1
OKO02

CreruieHHO€E HaCJIEA0OBaHHE
MPU3HAKOB

Tecr

Pa3paboTtka rioccapust

Pemenwue 3amay Ha onpeseneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX MPU3HAKOB IIPU
CLIETVIEHHOM HAacJIeI0BaHUH,
COCTAaBJICHUE I'CHOTUIINYCCKUX CXEM
CKpEIIUBAHUS

OKO1
OKO02
OK04

3aKOHOMepHOCTI/I HN3MEHYHUBOCTH

Tecr.
Peuienue 3aiau Ha onpeneaeHUe TUNA
MyTAaIMHU TIPH TIepeade
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HACJICICTBEHHBIX TPU3HAKOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpPEIIMBaHUS

Pasznea 3. Teopusi 3BoJIIOIIUA

Kontponbras padota «TeopeTnueckne
ACIICKTHhI 3BOJIOIINU )KXU3HHU HA 3emiie»

OKO02 Hcropus 3BOIIOIUOHHOTO @pOHTAIBHBIN ONIPOC

OKO04 yueHus. MUKpPOIBOTIOLMS PazpaboTtka rioccapust TepMHUHOB
PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS
SBOJIIOIIMOHHOTO YUEHHUSI

OKO02 MakposBosnronus. OuenuBaemas IUCKyCCUs:

OKO04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BaHUE apTyMEHTOB,

YKU3HU Ha 3emiie OMOJIOTUYECKON TEPMHUHOJIOTUH U

CUMBOJIMKH IS I0KA3aTeNbCTBA
POJZICTBAa OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYII
Pazpabotka JeHTbI BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OKO02 [IpoucxoxaeHue yenoBeka — @poHTANBHBIN 0IIPOC

OKO04 AHTPOIOTEHE3 Pa3zpaboTka neHThI BpeMeH!
IIPOUCXOXACHUS YEIIOBEKA

Pasznen 4. Dxojorus

OKO1 Okonorndyeckue (HakTopsl U Tect no sxonoruyeckuM (hakropam u

OKO02 CpEIbl )KU3HU cpeliaM KU3HU OPTraHU3MOB

OKO07

OKO1 [Momynsauus, coob1ecTBa, CocraBieHre CXeM KpyroBopoTa

OKO02 3KOCUCTEMBI BEIIIECTB, UCIIOJIb3Ys MaTepUAJIbI

OKO07 JEKIHUH
Pemenue npakTHKO-OPHUEHTHPOBAHHBIX
pacyYeTHBIX 3aJaHUM 110 IEPEHOCY
BEIIECTBA U HYHEPTUH B IKOCHUCTEMAX C
cocCTaBJIeHHE TPOPUUECKUX LeTeil u
nUpaMu]l OMOMacChl U SHEPTUU

OK 01 buocdepa - rmobanpHas OueHuBaemasi JUCKYCCHUS

OK 02 JKOJIOTHYECKAs CUCTEMA Tect

OK 07

OKO1 BiisiHue aHTpONOreHHBIX Tect

OKO02 dakTopoB Ha 6nochepy [IpakTruueckas pabota «OTX0abI

OKO04 MIPOU3BOJICTBAY»

OKO07

OKO02 BimstHue counanbHO- OneHuBaemas IUCKyccus

OK04 9KOJIOTHUYECKHX (DAaKTOPOB Ha Brimonaenue mabopatopHoit paboThl Ha

OKO07 3/10pOBbE YEJIOBEKA BBHIOOD:

«YMCTBEHHas pab0TOCITOCOOHOCTHY,
«BnusiHue abnotudecknx (pakTopoB Ha
yesioBeKa (HU3KHE U BBICOKHE
TEMIIEPATYPHI)»
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Pa3nea 5. buoJsiorusi B ;.Ku3Hu

3amura Keica: mpeiCcTaBIeHHe
pe3yJIbTaTOB PEIICHUS KEWCOB
(BBICTYIJIEHHE C TIPE3EHTaINEH)

OKO1 buorexnonoruu B :KU3HU BrinonHenue keiica Ha aHAU3

OKO02 KaX10T0 nH(OpMaIK 0 HAYYHBIX JOCTHKCHHSIX

OK04 B 00J1aCTU I'€HETHUYECKUX TEXHOJIOTHIH,
KJICTOYHOU MHXEHEPUH, MUIIEBBIX
OMOTEeXHOJIOTHH (TI0 TpyIIam),
IpeJICTaBICHUE PE3YIHTATOB PEIICHUS
KENCOB

OKO1 buorexHomoruu B BelnonHeHMe kelica Ha aHaIu3

OKO02 IIPOMBIIUICHHOCTH UH(OPMALIUU O PA3BUTUU

OK04 MIPOMBITTUICHHOW OMOTEXHOJIOTHH (110

rpynmnam), IpeJCcTaBIeHUE PE3YIbTaTOB
pElIeHHs KEHCOB
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