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1 OBLIASI XAPAKTEPUCTUKA PABOUYEI IMPOTPAMMBbI OBLLIEOBPA3OBATEJILHOI
TUCLHUTIIMHBI
OY1.13 BUOJIOT s

1.1 Mecro npeaMeTa B CTPYKType OCHOBHOIi mnpodeccHoHANBbHON 00pa3oBaTe IbHOM
MpPorpaMMbl

Oo6meoOpazoBarenpHas auciumumHa OVYJ[.13  buonorust sBiusercs o00s3aTeTbHON  YaCThIO
o0meoOpa3zoBarenpbHOro MuKIa obpaszoBatenbHoi mporpammbl CIIO B coorBerctBuu ¢ ®I'OC mo
cnenuanbHocT  23.02.06 TexHuueckass HSKCIUTyaTallMsi  MMOJBUXXHOTO COCTaBa KEJIE3HBIX JOPOT
(371EeKTPOBO3HI)

[Mpu peanmzamuu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAThCS Pa3IMYHBIE 00pa30BaTEIbHbBIC
TEXHOJIOTHHU, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH, SJIEKTPOHHOE 00ydeHHe.

1.2 Hean n nuiaHupyeMble pe3y/JbTaThl 0CBOCHUS AUCHUIIIMHBI

1.2.1 Leas 00meodpa3oBaTe IbHON JUCHUIIHHBI ;

Lems  mucopiumabl  «buornorvspy:.  cOpMHUpPOBATh Y OOYJalOIMXCS 3HAHUS M yMEHHS B OOJIaCTH
OMOJIOTHH, HABBIKK X IPUMEHEHHS B IPAKTUUYECKON MpodeccroHaIbHON NeSTeTbHOCTH.

B pesynbrare ocBoeHUs ydeOHOM TUCHUIUIMHBI 00yJalOMiCs JOKEeH

yMeThb:

—  OIpenenaTh XHUBble OOBEKTHl B NPUPOAE; MPOBOJUTH HAOIIOAEHUS 32 HKOCUCTEMaMH JUIs
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHU N, HHTEPIPETUPOBATh PE3YNIbTaThl HAOIIOACHHI;

— IpOBOAUTH  MpocTedImMe  OMOJIOrMYEeCKue  HKCIEPUMEHTAIbHbIE  MCCIEJOBAHHUS  C
COOJIFOJICHHEM MTPaBUII 0€301aCHOT0 OOpaIleHUs C 0OBEKTaMH ¥ 000PYIOBaHHUEM;

—  HUCHOJB30BaTh HHPOPMALHIO OMOIIOTHYECKOTO XapakTepa U3 pasInyHbIX HCTOUHUKOB;

—  IPOTHO3UPOBATH IOCIEACTBUS CBOEH NEATEIBPHOCTH IO OTHOIICHHMIO K OKpYXarollew cpene,
COOCTBEHHOMY 3/I0POBBIO; 00OCHOBBIBATH U COOJIOIATh MEPHI MPOQHIIAKTHKA 3a00JI€BaHNUI;

3HATh:

—  CTpoeHue, MHOrooOpazue U OCOOEHHOCTH >KHMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3allUH,
3aKOHOMEPHOCTU MPOTEKaHUsl OMOJIOTMYECKUX MTPOLIECCOB U SIBIICHHUI B OKpYXKalolle cperie, 1eIOCTHYIO
Hay4yHYIO0 KapTUHY MHUPA, B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

— 3HAUUMOCTb JOCTMXKEHUU OWOJOrMYecKod HayKl M TEXHOJOTMH B IPaKTUYECKOU
JIESITEJIBHOCTH 4€JI0BEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTUH.

1.2.2 TInanupyemblie pe3yJbTaThl OCBOEHHsI 001Ee00pPa30BaTeIbHON JUCHUIIIMHBI B COOTBETCTBUHI
¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AucuIInHa umeet npu ¢opmupoBanuu u pazsutuu OK u T1K.

Ilnannpyembie pe3yabTaTbl 00yueHUsI
O0nme xoMmeTeHINH
O6ume? JlucuumiMuapubie (mpeaMeTHole)’

OK 01. Bei6bupars B 4acTH TPYA0BOro | cpOpMUPOBAHHOCTh 3HAHUN O MECTE U
CIOCOOBI pelieHUs 331a4 | BOCIIMTAHUS poiu OWOJNIOTMU B CHCTEME HAy4yHOTIO
npodeccuoHanbHON - TOTOBHOCTB K TPYAy, OCO3HAHUE | 3HAHUS; (GyHKIIHOHATBHOU
JIeSITETbHOCTH LEHHOCTH MacTepCTBa, | [PaMOTHOCTH 4YeJIOBEKa JJIsl peIICHUs

MPUMEHUTEIBHO K Tpynontooue; YKU3HEHHBIX TPOOIIEeM;
Pa3IUYHBIM KOHTEKCTaM - TOTOBHOCTh K  AaKTUBHOH | CPOPMUPOBAHHOCTH YMEHHUS
JICSITETIbHOCTH ~ TEXHOJIOTUYECKOM | PacKpbIBaTh coJIep>KaHue

2 YKasplBaKOTCS JIHYHOCTHBIC U Meranpeametabie pesynbtathl u3 GI'OC COO (B mocnenneit pemakiuu ot 12.08.2022) B

OTIIArOJBHOUN (opMe, hopMuUpyeMbie 001Ie00pa30BaTEILHBIM YUESOHBIM MPEIMETOM
8 JluciuIymMHApHBIE PE3YJBTaThl YKa3BIBAIOTCS B COOTBETCTBMM C MX MOJHBEIM mepeddnem Bo ®I'OC COO (B mociemmeit
penakuun ot 12.08.2022)




U COLMAJbHOW HAaIpPaBJICHHOCTH,
CIocoOHOCTh UHULIUHPOBATh,
IUIAHUPOBaTh U CaMOCTOSITEIBHO
BBINOJTHSTH TAKYIO JICSITEIIBHOCTD;
- WHTEpeC K Pa3IM4YHbIM cdepam

npoheCcCHOHAIBHOM
JeSITeTIbHOCTH,

OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBbIe JIOTHYeCKue
AefcTBUA:

- CaMOCTOSITEIBHO
dopMynHpOBaTH u
aKTyaJl3upOBaTh npoOiemy,

paccMaTpHUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTh CYIIECTBEHHBIN
NMpU3HAK WJIM OCHOBAHUS A
CpaBHEHUs, KIacCuPUKANU U
000011ICcHM S,

- ONPEIENATh UENU AESITEIbHOCTH,
3aJaBaTh MapaMmeTpbl U KPUTEPUU
X JTOCTHIKCHUS;

- BBISBJIATH 3aKOHOMEPHOCTU H
MPOTUBOpEUUS B
paccMaTpUBAEMBbIX SIBJICHUSIX;

- BHOCHUTb  KOPPEKTHUBBHI B
JIEITCILHOCTD, OLICHHBATh
COOTBETCTBHE pe3yabTaToB
LETISM, OILICHUBATh PUCKH
IMOCJICACTBUM NCATCIBHOCTH;

- pa3BUBATh KpEaTUBHOE
MBIIIDICHHE npu peleHnu
KU3HEHHBIX MTPO0IIeM

0) 0a30BbIEe HCCJIEI0BATEIbCKHUE
aefcTBUA:

- BIAJCTh HaBBIKAMU Y4eOHO-
HCCJIEIOBATENBCKON M MPOEKTHOMN

JIeSITEIIbHOCTH, HaBbIKAMU
paspenieHus mpooIem;

- BBISIBJISITH MPUYUHHO-
CJICZICTBCHHBIE CBSI3U u
aKTyaJIn3UPOBATh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs,
HaXO0aIUuThb APTYMCHTBI JJIA
JI0Ka3aTebCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh

IapaMeTpsl U KpUTEPUHU pELICHUS,
- AHIM3UPOBATH IOJYYECHHBIE B
xone peleHus 3aJa4u
pe3ynbTarsl, KPUTUYECKU
OIIEHUBATh MX JOCTOBEPHOCTH,

OCHOBOIIOJIATAIONMX  OMOJOTHUYECKUX
TEPMHHOB U TIOHSTHI: XHU3Hb, KICTKA,
TKaHb,  OpraH, OpraHu3M,  BUJ,
TOMYJISIIKS, DKOCHCTEMa, OWOIEHO3,
ouocdepa; MeTaboIn3M (oOmen
BEIIECTB W TMPEBPALICHUE DSHEPTHH),
roMeocTas (camoperyssius),
OuocuHTE3 Oenka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTb, caMoperyJsIus,
CaMOBOCIIpOU3BEACHUE (PENPOLYKIIMA),
HACJIE/ICTBEHHOCTb, MU3MEHYHBOCTH,
9HEPro3aBUCUMOCTh, POCT M Pa3BHUTHE,
YpOBHEBast OpraHHU3aIlKs;

c(hopMHUPOBAHHOCTD YMEHHU S
pacKpbIBaTh coziepKaHue
OCHOBOIIOJIaralolMX  OMOJIOTUYECKUX
TEOpU W  TUIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MYTallMOHHOM,
3BOJIIOLIMOHHOM, IIPOUCXOXKICHUS
YKU3HU U YEJIOBEKa;

chopMHUPOBAHHOCTH YMEHHUS
packpbIBaTh OCHOBOIIOJIAraloIHe
OuoJOoTHYECKue 3aKOHBI u
3aKOHOMEPHOCTHU T. Mennens,
T. Moprasa, H.N. Basuinosa,

. T'ekkenss, @. Mromepa, K. Bapa),
TpaHUIbl UX TPUMEHUMOCTH K KUBBIM
cucreMam;

npuoOpeTeHne OmbiTa NPUMEHEHUS
OCHOBHBIX METO/IOB Hay4yHOTO
MO3HAHUSI, UCIIOIb3YEMbIX B OMOJIOTHHU:
HaOMIO/IEHUST M OMUCAHHUS SKUBBIX

CHUCTEM, MPOLECCOB U  SIBJICHHMU;
OpraHu3anuu u MIPOBEICHUS
OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBUOKEHUSI  THIIOTE3, BBISBICHUS

3aBUCUMOCTH MEXKIy HCCIEAYyeMbIMU
BEITUYMHAMU, OOBSICHEHUS TTOTyYeHHBIX
pe3ynpTatoB U (OpMYyIHpPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHUEM HAy4YHBIX
IOHSTUH, TEOPUM U 3aKOHOB;

cOpMHUPOBAHHOCTh YMEHUS BBIICIATH
CYHICCTBEHHBIE TMPHU3HAKA BHPYCOB,
KIETOK MPOKAPUOT U  DYKAPHUOT;
OMHOKICTOYHBIX M MHOTOKICTOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B U
JKOCHUCTEM; OCOOCHHOCTH TMPOIIECCOB

oOMeHa BeIIECTB U IpeBpalleHUs
SHEPTMM B  KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO U DHEPreTUYecKOro

oOMeHa, XeMOCHHTE3a, MHTO3a, MEH03a,




IIPpOTHO3UPOBATHE HU3MCHCHUC B

HOBBIX YCIIOBUSIX;
- yMEThb IEpPEHOCUTb 3HAHHUS B
MI03HABATEIbHYIO u
IIPaKTUYECKYIO oOnacTtu
KU3HEEITEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
pa3HbIX MPEAMETHBIX 00JIaCTeH;

- BBIIBHATaTb HOBBIE  HJIEH,
npejiaraTh OPUTHUHAJIbHBIC
MOJXO/Ibl U pEUICHUS;

- CIIOCOOHOCTH MX MCITOJB30BaHHUS
B ITO3HABATEILHON M COLIMAILHOMN
MPaKTUKE

OILIOZIOTBOPEHHS, pa3BUTHS u
pa3MHOXKEHHS, WHIMBUYaIbHOTO
pa3BUTHS OpraHu3ma (OHTOIEeHE3a),
O60pBHOBI 3a CYIIICCTBOBAHUE,
€CTECTBEHHOTO orbopa,
BM1000pa30BaHus,

MPUCIOCOOJIGHHOCTH  OpPraHu3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOIOTEHHBIX M3MEHEHU I B
HKOCUCTEMAX CBOEi MECTHOCTH,

KpyroBOpOTa BEIIECTB M TPEBpallcHue
SHepruu B ouocdepe;
cOpMHUPOBAHHOCTh YMEHHS pelaTh
OUOJIOTHYECKHE 3aJadd, COCTaBJIATH
TEHOTHUITUYECKHE CXEMbl CKPEIMBAHUS
JUIS  Pa3HBIX THUIIOB HACIEIOBAHUS
NPU3HAKOB Y OPTaHU3MOB, COCTaBJISThH
CXeMbI MEepeHOoca BEIIECTB U YHEPTUU B
sKocHucTeMax (I MUTAHUS, TUIICBBIC
CeTH)

OK 02. Hcnonb3oBath
COBpEMEHHBIE CPEICTBA
MIOMCKa, aHaJIM3a U
MHTEpIIpeTaluu
HHpOpMaIUU U
uH(opMamoHHbIE
TEXHOJIOTUHU ISt
BBITIOJTHEHUS 33/1a9
npodeccuoHanbHON
JeSITEIIbHOCTH

B o0sacTH HEHHOCTH HAYYHOTO
MO3HAHMSA:

- c(opMUPOBAHHOCTD
MUPOBO33PEHU,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " OO0ITIeCTBEHHOM
MPAKTUKA,  OCHOBAaHHOTO  Ha
Janore KyJIbTYp,
CIIOCOOCTBYIOIIIETO ~ OCO3HaHMIO
CBOETO0 Me€CTa B MOJIMKYJIBTYPHOM
MHUDE;

- COBEPUICHCTBOBAHHE S3bIKOBOM
U YNATATEJIbCKOM KyJbTYpbl Kak
CpEeACTBA B3aUMOJACUCTBUS MEKIY
JIIOIbMU Y TIO3HAHUSI MUPA;

- OCO3HAHUE€ LEHHOCTH HAy4YHOU
JIEATEIIbHOCTH, TOTOBHOCTH

OCYHIECTBJISITh ~ MPOEKTHYKD U
K CCJIEIOBATEIBCKYIO
JIEATEIbHOCTh MHAUBUYAJIbHO M
B IPYIIE;

OsnageHue YHUBEPCAIbHBIMU
y4eOHBIMU Mo3HaBaTeIbHLIMHI
NEUCTBUSIMU

B) padora ¢ uHopmaumeii:

- BJAJCTh HAaBBIKaMW ITOJIYYCHUSA
uHpopMallul U3  HCTOYHUKOB
pasHBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBJISITH ~ TIOUCK, aHAJIM3,
CHUCTEMaTHU3AIU IO u

chopMHUPOBAHHOCTH yMEHUI
KPUTHYECKA OICHHBATh WHQOPMAITUIO
OMOJIOTUYECKOTO COJICPIKAHUSI,
BKJTIOYAOIIYIO TICEBJOHAYIHBIC 3HAHUS
W3 PA3TUYHBIX WCTOYHHKOB (CpencTBa

MaccoBOi  MHQOpPManuu,  HAaydHO-
MO YIAPHBIE MaTepUaIbl);
WHTEPIPETHPOBATH ITUUECKUE aCTICKTHI
COBPEMEHHBIX MCCIIeIOBAaHU I B
OuoNIOTHH, MEAULIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rI100aTbHBIC
9KOJIOTMYECKUE po0OIeMbl
COBPEMEHHOCTH,  (OpMHUpOBATH IO
OTHOLICHHIO K HUM COOCTBEHHYIO
HO3UIIHIO;

c(OpMHPOBAHHOCTh YMEHHH CO3aBaTh
COOCTBEHHbIE NHCBMEHHbBIE U YCTHbBIE
COOOIICHHSI HA OCHOBE OMOJIOTHYECKOMN
uHdopMaruu u3 HECKOJIbKHX
MCTOYHUKOB, I'PaMOTHO HCIIOJIb30BaTh
HNOHATUHHBIN anmnapaT OMOJIOTHH




UHTEpOpeTauuo  uHpopmanuu
pa3NUuYHBIX BUAOB U (opMm
IIpE/ICTaBIICHUS;

- CO3[aBaTh TEKCThl B Pa3IMUHBIX
dopmarax ¢ ydyeToM HazHAUYEHUS

nHpopMaIuu u LEJIEBOH
ayauTOpUH, BBIOMpas
ONTHMAJbHYIO dopmy
IPEACTABJICHUS U BU3yaJIN3alN;

- OLICHUBaTb JOCTOBEPHOCTb,

JICTUTUMHOCTbD I/IH(bOpMaL[I/II/I, cC

COOTBETCTBHE  IIPaBOBBIM U
MOpPaJIbHO-3TUYECKUM HOPMaM;

- U CII0JIb30BATh CpeacTBa
MHQOpMAITTOHHBIX u
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH
B peleHnu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33Jady ¢
coOntoieHneM TpeOoBaHU
SPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TMTHCHEI,

pecypcocOepeReH s, TTPABOBBIX U
THYECKHX HOPM, HOPM
nHPOPMAITMOHHOM 6€3011acHOCTH;
- BIIAJICTh HaBBIKAMU
pacrio3HaBaHUs " 3aIUTHI
uHpopmaruu, MHEOOPMAITMOHHON
0e301acHOCTH JTUYHOCTHU

OK 04. DOddexruBHo
B3aWMOJICVICTBOBATH 51
paboTaTh B KOJUICKTHBE U
KOMaHJe

- TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOIMPEIENICHHIO;

-OBJIaJICHUE HaBbIKAMH y4eOHO-
M CCIIEA0BATENIBCKOM, IPOEKTHOM U
COIHAJIbHON ACATEILHOCTH
OBilaieHne yHUBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMH
JAeHCTBUSIMM:

0) coBMecTHAasl 1eSITeJJbHOCTD.

- TIOHMMaTh U HCIOJb30BATh
MpeuMyIIecTBa KOMaHIHON U
WHIMBUIYaTbHOU pabOTHI;

- NPUHUMATH LEIH COBMECTHOU
JeSITeTbHOCTH, OPTaHU30BHIBATh U
KOOPAMHUPOBATH JACUCTBUS O €€
JOCTHMIKEHHUIO: COCTaBJIATh ILJIaH
JIEUCTBUH, pacnpenenisTh pojau ¢
Y4ETOM  MHEHMH  Y4aCTHMKOB
00cyKnaTh pe3yabTaThI
COBMECTHOMH paboThI;

- KOOPIWHUPOBATh U BBITMIOIHATH
paboTy B YCIIOBHSIX PEAJTbHOTO,

HpI/IO6peTCHI/IC OIlblTa MNPUMCHCHHA
OCHOBHBIX METOA0B HAay4YHOTIO
IMO3HaHHUs, HUCIIOJb3YCMBIX B OMOJIOTHH:
Ha6J'IIOIICHI/IH KU OIHMCaHHUA JKHUBBIX

CHUCTEM, TPOLECCOB M  SIBJICHHMU;
OpraHu3anuu u MIPOBEICHUS
OMOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIABUKCHUA THUITIOTES, BBISIBJICHUA

3aBUCUMOCTH MEXKIy HCCIEAYeMbIMU
BEITUYMHAMU, OOBSICHEHUS TTOTyYeHHBIX
pe3ynpTatoB U (OpMYyIHpPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHHEM HayYHBIX
MOHSTUIA, TEOPUM U 3aKOHOB




BUPTYaJIbHOIO u

KOMOMHHMPOBAHHOTO

B3aHMO/ICH CTBHSI,

- OCYIIECTBJIATH  TIO3UTHUBHOE
CTpaTerMyecKoe IMOBEeAECHHE B
Pa3IMYHBIX CUTYAITHUSIX,
TPOSIBIISITH TBOPYECTBO "
BOOOpakeHwue, OBITh
WHHIAATUBHBIM

OBilaieHne yHUBEpPCAJbHBIMH

peryJsTUBHBIMU /e HCTBUSIMU:
r) NpuHATHE Ce0s M JAPyrux

JIONe i

- HpI/IHI/IMaTB MOTHUBBI nu
apryMEeHTBhl JPYTUX JIIOAEH MpH
aHaJn3e pe3yabTaToOB
JIESITEJIbHOCTH;

- IPU3HABATh CBOE TIPABO U TMPaBO
JIPYrUX JIIOJIeH Ha Ol OKH;

- pa3BUBaTh CIIOCOOHOCTh
MOHMMAaTh MHP C  TO3UIUHU
JPYroro 4ejoBeka

OK 07. CopnelicTBOBaTh B o6s1acTH 3K0/10rHYE CKOTO c(OpMHUPOBAHHOCTh YMEHUS
COXpaHCHUIO BOCTIMTAHMSA: OPUMEHSATh TOJTY4EHHbIE 3HAHUS IS
OKpY’KaroIlle Cpe[ibl, - chOpMUPOBAHHOCTH | OOBSICHEHUS OMOJOTHYECKUX
pecypcocOepeReHnIo, IKOJIOTUYECKOM KYJIBTYPBI, | TIPOIIECCOB M SIBJCHUU, IS TPUHSATHS
MPUMEHSTH 3HaHUS 00 MMOHUMaHWE BIIUSHUS COIMUATBHO- | TPAKTHUYECKUX pereHu i B
W3MEHEHUH KIMMaTa, SKOHOMHYECKHX IMPOIECCOB Ha | MOBCEIHEBHOW  KU3HU C  LEJbIO
MIPUHITUATIBI OEPEKIIUBOTO | COCTOSTHUE MIPUPOTHON u | obecrieueHuss OE30MacCHOCTH  CBOETO
MPOU3BOCTBA, COLIMANIBHON Cpelibl, OCO3HAHUE | 37I0POBbSl U 3I0POBBS  OKPYKAIOIIMX
3(eKTUBHO e CTBOBATh | ITOOATBHOTO Xapakrepa | Jroael, coOoIeHust 310poBoro obpasza
B UpE3BBIUYAHHBIX AKOJIOTUYECKUX MTPOOIIEM; YKU3HU, HOPM I'PaMOTHOTO MMOBEJCHUS B
CUTYAITUSX - MIJIAaHUPOBAHUE U | OKpY)KAIOIIE  NPUPOJHOU  Cpene;

OCVILIECTBJICHUE  JICUCTBUM B | MIOHUMaHUE HEOOXOIMMOCTH

OKpYXKaloIlle CpeJie Ha OCHOBE | MCIIOJb30BaHUS JIOCTHKECHU

3HaHUsS  LeJed  YCTOMYMBOIO | COBPEMEHHOMU Oouonoruu u

Pa3BUTHS YETIOBEUYECTBA; OMOTEXHOJIOTUM JIsi  PAIMOHAIBLHOTO

aKTUBHOE HEMPHUATHE JICUCTBUM, | IPUPOIOTOIH30BAHUS

MPUHOCALMX BPEI OKPYKAIOIIEH

cpene;

- YMEHHE MPOTHO3UPOBATh

HeOJIaronpusITHbIC

IKOJIOTUYECKUE MOCJIEICTBUS

MpeaIpUHUMaEeMbIX  JIEHCTBHUM,

MPEIOTBPAILATE UX;

- pacImpeHue OITBITA

JIEATSIIBHOCTH AKOJIOTHUYECKOM

HaIpaBJICHHOCTH;

- OBJIQJICHME HaBBIKAMHU Y4eOHO-

KCCJIeI0BATEBCKOM, TPOEKTHON U

COLMAJIbHOM JIEATEIbHOCTH
IIK 1.3. OOGecrnieuuBars | - c(hOpMUPOBAHHOCTH YMCHHUS Ha OCHOBE denepabHOTrO




0€30I1aCHOCTh IBMKEHUSI
JKEJIE3HOJOPOKHOTO
IIOABUIKHOI'O COCTaBa

KIaCCU(MKALIMOHHOIO KaTajlora OTXOJOB OIPEAENATh KIacC OMAacHOCTH
OTXO/IOB, arperaTHoe CoOCTOsSiHME U  (U3UYecKylo ¢GopMy OTXOJOB
MIPOM3BO/ICTBA;

- OBJAJCHME METOJAAMHU OIpENeNeHUs IoKa3zaTeaed  yMCTBEHHOMU
paboTOCTIOCOOHOCTH,  OOBSACHEHHE  MOJIyYeHHBIX  pe3YyAbTaTOB |
dopMynHpoBaHHE BHIBOJOB (MUCBMEHHO) C MCIOJIb30BAHMEM HaydHBIX
TOHSITUU, TEOPUI U 3aKOHOB;

- chOopMHPOBAHHOCTh YMEHHS aHATU3UPOBATh MHQOPMAIMIO O HAyYHBIX
JNOCTHDKEHUAX B OONACTM  TEHETHYECKHX TEXHOJIOTHH, KICTOYHOU
MHKEHEPHUH, MUILEBBIX OMOTEXHOJIOTHIA;

- c(OpMHPOBAHHOCTh YMEHHUS AHAJIM3UPOBATh MH(OPMAIMIO O Pa3BUTHUH
IPOMBILUIEHHBIX OMOTEXHOJIOTUHN U UX IPUMEHEHHUH B J)KU3HH YEJIOBEKA




2 CTPYKTYPA U COAEP)KAHUE YUEBHOW JUCHUILIMHBbI (ITPEJMETA)

2.1 Oobem y4eOHOI JTUCHMILIMHBI (TIpeMeTa) U BUAbI y4eOHOH padoThI

Bup yyeOHol padoThI Obném B
yacax
MakcumasbHas ydeOHas Harpy3ka (Bcero) 72
B T.4.
O0BéMm o0pa3oBaTeIbHOI NPOrpaMMBbl y4eOHOM IMCHUININHBI (peaMeTa) 61
B T.4.
OcHoBHOe coepxanune 43
B T.4.
Conepxanne yaeOHOTO Marepualia 33
MPAaKTUYECKUE 3aHSATHS 8
nabopaTopHbIE 3aHATHS 2
IIpod eccuonaiLHO-OpHEHTUPOBAHHOE COJIEPAKAHME 12
B T.U..
TEOPETHYECKOE OOYydeHHE 2
MPAKTUYECKUE 3aHATHS 8
nabopaTOpHBIC 3aHITHS 2
Konrtpoabnas padora 1
CamocTosiTeibHAs padoTa odyualomerocsi (Bcero) 11
IIpomesxyTouHasi aTTecTanus B popme 2

oughghepenyuposannozo 3auema (2 cemecrtp)




2.2 TemaTu4yeckuii IJIaH U coAaep:xkanre ydeOHou gucuuniannsl (mpeamera) OYIL13 BUOJIOT'USA

HanmeHoBaHue Conep:kanue yueOHOro MaTepuasia, NpaKTudeckue W JadopaTopHble 3aHATHS, Oo0bem ®opuupyembie
pa3aejioB H TeM caMoCTOsiTeIbHAsl padoTa 00y4arommxcst 4acoB KO?OHI?;};?)H "
9
1 2 3 4
1 cemecmp 30

Pa3nea 1. KiieTka — CTPYKTYPHO-() YHKIIMOHAJIbHAS € IMHUIIA 5KMBOTO 14
Tema 1.1. 3 OK 01
buosiorus kak Conepixanne y4eGHOI0 MaTe puajia 2 OK 02
Hayka. O0masn CoBpeMeHHbIEe OTpaciau Ouonornueckux 3HaHUU. CBs3b OMONOTMM C JAPYTUMHU HayKaMH: OMOXUMUS,
XapaKTepPUCTHKA 6uo¢usuka, buoHuKa, renoreorpadus u ap. Poias u Mecto OGmonornu B (OPMHUPOBAHUU COBPEMEHHOM
KM3HH HAay4HOW KapTUHBI MHpa. YPOBHHU OpraHHM3alluu KUBOW Marepuu. OOIas XapakTepUCTHKa XU3HH,

CBOMCTBA )KUBBIX CUCTEM. XUMUUYECKHH COCTAB KIETOK

CamocrosiTesibHasi padota odyuaronmxes Nel 1

1. 3anonHeHue TaOAMIBI C OMMCAHMEM METOJOB MHUKPOCKOIIMPOBAHMS C HMX JOCTOMHCTBAMHU U

HEJOCTaTKAMH.

2. 3anonHeHue Ta0nuIbl «BKi1aa yIeHBIX B pa3BUTHE OMOIOTHI.

3. 3anosHEHUE CPAaBHUTEJIBHOM TaOIUIbI CXOJICTBA U PA3IMYMI )KUBOTO M HEKUBOTO.
Tema 1.2. 6 OK 01
CrpyKTypHO- Coaep:xanne y1e0HOI0 MaTe pHAaia 2 OK 02
¢ yHKIIMOHAJILHASA Knerounas teopust (T. IlIBann, M. Illnelinen, P. BupxoB). OCHOBHbIE IOJIOKEHUS COBPEMEHHOMU OK 04
OpraHu3anus KJIETOYHOM TeOopuH. THUIBl KJIETOYHOW OpraHu3aluu: NPOKAPUOTUUECKUN U DYKAPUOTHUYECKHUIL.
KJIeTOK OIHOKIETOYHBIE U MHOTOKIETOYHBIE OpraHu3Mbl. CTpoeHHE NPOKapHOTHUECKOW KieTku. CTpoeHue

JyKaproTHdeckoi KieTku. Hexnerounsie Gopmel xxu3HM (BHpYCH, Oakreprodarn)

IIpakTH4yeckoe 3ansaTue Nel 2

Bupycubie u OakrepuanbHble 3a0oneBaHus. OOmMe NPUHIHMIBI HCIOJIB30BAHUS JIEKAPCTBEHHBIX

BemecTB. OCOOEHHOCTH MPUMEHEHHST aHTHOMOTHKOB.

Ilpeocmasnenue ycmuvlx coobwjeHull ¢ npeseHmayueli, no020mosIeHHbIX N0 NepeuHI0 UCTNOYHUKOS,

DPEKOMEHO0BANHBIX npenooasamenem

JladopaTopuasi pa6ora Nel 2

Ctpoenue KIETKU (pacTeHHs, KUBOTHBIC, TPUOBI) U KIETOYHBIC BKIIOYCHHS (Kpaxmall, KapOTHHOM/IBI,
XJIOPOILJIACTHI, XPOMOIIJIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHoO- Copepxanue yueOHOro MaTepHajia 2 OK 02
(¢ yHkuuonajbHbIE XpomocomHass Teopusi T. Moprana. CTpoeHHE XpOMOCOM. XPOMOCOMHBIM Ha0Op KIETOK,
(paxTopsI TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, TallJIONJHBIA U AUIIIOUIHBIH Habop. HykinenHoBble
HacjaeacTBeHHOCTH | kucnotel: JJHK, PHK HaxoxaeHue B KIeTKe, UX CTpoeHHE W (QyHKUIMH. MaTpHuHbIe TPOIECCH B

KJIETKE: peTUIMKamus, OnocuHTe3 Oenka, penapamnus. [ eHeTHYecKnii KoJI M €ro CBOMCTBa

IIpakTH4eckoe 3ansitue Ne2 2

Pemenne 3amau Ha ornpenesieHre MocIeI0BaTeIbHOCTH HYKJICOTHI0B, aMAHOKHICIIOT B HOPME M B CITydae

M3MEHEHUS MOCIIe0BaTeIbHOCTH HyKIeoTu10B JIHK
Tema 1.4. 2 OK 02
O6men BemectB M | CogepkaHue y4eOHOro MaTe praia 1
npeBpaleHUue [onsarne mera®onusM. ACCUMMIISAIUS M AUCCUMUJISILIUS - JBE CTOPOHBI MeTabonmu3ma. Tumbl oOMeHa
JHEPruU B KJIETKe BEIECTB: aBTOTPOGHBIA M TeTepOTpOdHBIM, a’poOHBIH W aHa’poOHBIN. [lmacTuyeckuii oOMEH.

dorocuHTe3. XeMOCHHTE3

CamocrosiTesqibHasi padora o0yuarommxces: Ne2 1

3arnoJIHeH e CPaBHUTEIbHOMN TaOJIMIIbI XapaKTepPUCTUK TUIIOB OOMEHa BEILECTB
Tema 1.5. 2 OK 02
Kusnennslii unkn | Comepxanne yueGHOro MaTepuaia 1 OK 04
KJeTKH. MuTO3. Knerouynslii 1uki, ero mepuojsl. MuTO3, €ro CTajuud M MPOUCXOASAIIME Ipoliecchl. buomornueckoe
Meiio3 3HayeHne MuTo3a. Melo3 u ero craguu. I[loBenmenume xpomocoM B Mmenose. KpoccuHrosep.

buonornueckuii cmbicn Melo3a

CamocrosiTesibHast padota o0yuaronmxcst Ne3 1

Pa3paboTka JIeHThl BpeMEHH KU3HEHHOTO LIMKIIA KIETKU
Paznea 2. Crpoenne U ()yHKIMH OpranusmMa (Bcero) 15

(11+4)

Paznea 2. Ctpoenne n ¢pynkuuu opranusma (1 cemecrtp) 11
Tema 2.1. CrpoeHue 1 OK 02
OpraHusma Conep:kanue y4eGHOT0 MaTepuaJia: 1 OK 04

MHOTOKIIETOYHBIE OpraHU3Mbl. B3auMOCBSI3b OpPraHOB M CHUCTEMbl OPTaHOB B MHOTOKIECTOYHOM

opranusme. 'omeoctas opranusma M ero nojiepaHue B NpoLecce JKU3HEAEATeIbHOCTH
Tema 2.2. 2 OK 02
®opmbl Coaep:kaHue y4eOHOro MaTepuasia 1
Pa3sMHOKe HUS @dopmbl  pasMHOXKEHHsI OpraHu3moB. becnosnoe u monoBoe pasMHOXeHue. Buasl Oecrnosoro
OpraHu3MoB pasmaoxenus. [lomoBoe pasmHokeHue. 'amerorene3 y >kMBOTHBIX. CnepMaToreHe3 M OOTeHe3.

11



CTpoeHue moJIoBbIX KIETOK. ONI0A0TBOPEHUE

CamocTtosiTesibHasi padora o0yyaroummxcest Ned 1
3anoJiHeHUEe TaOJIUITbI C KPATKOM XapaKTepUCTUKON U NpuMepaMu (JopM pasMHOKEHHSI OPTaHHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:xaHue y4yeOHOro MaTepuaJjia 2 OK 04
pacreHMid, NuauButyanbHOe pa3BUTHE OPraHU3MOB. DMOpuoreHes u ero craauu. [loctaMOpuoHanbHBIA TEPHO/T.
JKMBOTHBIX H Craguu mOCTIMOPHOHATIBHOTO PAa3BUTHS y JKMBOTHBIX M YelloBeKa. lIpsiMoe u HempsiMoe pa3BUTHE.
YyeJi0BeKa buonornueckoe craperue u cMepTb. OHTOT€HE3 paCTeHUIT
Tema 2.4. 4 OK 01
3aKoHOMeE pHOCTH Conep:xaHue y4ueOHOro MaTepuaJia 2 OK 02
HacJIeI0BaHUsl OCHOBHBIE TOHATHS TEHETHKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHbl [. Mengens OK 04
(MOHOTMOpUIHOE M MOJTUTHOPUAHOE CKpenpBanue). BzanmoselicTtBue reHoB
IIpakTuuyeckoe 3ansiTue N3 2
Pemenne 3a1a4 Ha ornpeiesieHue BEPOATHOCTH BO3HUKHOBEHHS HACTIEICTBEHHBIX TPU3HAKOB IIPU MOHO-,
-, TIOJMTHOPUIHOM W aHAJU3UPYIONIEM CKPEIMBAaHUHU, COCTABJICHHWE TCHOTHIUYECKUX CXEM
CKpEelMBaHUS
Tema 2.5. 3 OK 01
CuemieHHoe Conepxxanue yueOHOro MaTepuaJia 2 OK 02
HacJieA0BaHHUE 3akonsr T. MopraHa. ClemieHHOEe HaclIeJOBaHUE T'C€HOB, HapylmeHHUE CICIIICHUS. HacnenoBanue
NMPU3HAKOB MPU3HAKOB, CIIETUICHHBIX C TI0JIOM
CamocTtosiTesibHasi padoTa o0y4yarommxcest NeS 1
Paspabotka rimoccapust
HroroBas KOHTpOJbHAs paboTa 1
Hmoz | cemecmpa: MakcumanbHas ydeOHas Harpys3ka (BCero) 30
O0si3atenpHas ayuTopHas yueOHast Harpyska (Bcero) 25
MPAaKTUYECKUE 3aHITUS 6
nabopaTopHbie 3aHATHS (PaOOTHI) 2
camoCTosITeIbHAs padoTa 5
KOHTpPOJIbHAs paboTa 1
2 cemecmp 42
Paznen 2. Ctpoenue u pyHKIIUM opranuzma (2 cemecTp) 4
Tema 2.6. 4 OK 01
3aKoHOME PHOCTH Coaep:xkanue y4eOHOro MmaTepuajia 2 OK 02
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HU3MEHYUBOCTH

N3MeHYnBOCTh MNpU3HAKOB. BHIbl WM3MEHYMBOCTH: HACIEACTBEHHAs M HEHACJEACTBEHHAas. 3aKOH
TOMOJIOTUYECKUX DPSJIOB B HaciencTBeHHOW wu3MmeHunBoctd (H.M. BaBunoB). MyranuoHHas TeopHs
M3MEHYMBOCTH. Buibl MyTalvii 1 NpuyurMHbI NX BOSHUKHOBEHU . Kapuotun yenoeka. HacnencTteeHHbie
3a0o0NeBaHUs 4YeJOoBeKa. [ €HHbIe M XPOMOCOMHBIE 0OJI€3HM 4eloBeKa. bolle3HM ¢ HacleACTBEHHOM
NPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOM TEeHETUKHM B MPEIOTBPAICHUH U JICUYCHUU
TCHETUUECKUX 3a00JIEBAHUM YeI0BEKa

OK 04

IIpakTnyeckoe 3ansitue Ned 2

Pemenne 3amau Ha ompenereHue THIA MyTalldM TPU Tepefadye HaCIeACTBEHHBIX IPU3HAKOB,

COCTaBJICHHE T€HOTUITUYECKIX CXEM CKpEIMBaHUS
Paznen 3. Teopus 3BoIIOINH 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLHOHHOI0 Copepxanue yueOHOro MaTepHajia 2 OK 04
yuyeHHusl. [lepeie »BomonmonHble kKoHmenumu (OK.b. Jlamapk, X.JI. broddon). DBomtonmonHas Teopus
Mukpo3Bosonust Y. lapsuna. CUHTETHYECKAsI TEOPHS IBOTIOLNHU U €€ OCHOBHBIE MOJIOKEHHUSI.

MukposBomtonusi. [lomynsauust kak 3JaeMeHTapHas €IUHUIA DBOMIONUHM. [eHeTHYecKue OCHOBBI

SBOJIIOIUU. DJIeMEHTapHbIe (JaKTOpPHI SBONIOIMK. EcTecTBEHHBIH OTOOp - HaNpaBJISIONMH (aKToOp

sBOMIOIUH. BuiooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIUU

CamocrosiTesibHas padoTa oOyuaronmxcs Ne6 1

PazpaboTtka rioccapust

Pa3zpaboTka JeHTHI BpeMEHU Pa3BUTHSI IBOJTIOIUOHHOTO YUCHUS
Tema 3.2. 3 OK 02
MakposBoonus. Copepxanue yueOHOro MaTepHajia 2 OK 04
Bo3HUKHOBeHME H MaxposBomonusa. @opMbl U OCHOBHBIE HampapieHuss Makpospomoruu (A.H. Cesepuio). Ilyru
pa3sBUTHE JKH3HM HA | OCTHXKEHHS OMojornyeckoro nporpecca. Coxpanenue 6MopasHooOpasus Ha 3emiie.
3emJie ['umoTe3bl U Teopru BO3HUKHOBEHHUS KU3HHU Ha 3emiie. [losiBIeHHE MEpBBIX KIETOK U UX HBOJIOLHSL.

[lpokapuoTsl u d2ykapuoThl. [IpoucxokIeHHE MHOTOKIETOUHBIX OpraHu3MOB. Bo3HUKHOBEHHE

OCHOBHBIX LIAPCTB DYKAPUOT

CamocrosiTesibHas padoTa oOyuaronmxcs Ne7 1

Pa3paboTka 1eHTHl BpeMeHU BOSHHKHOBEHUSI U Pa3BUTHSI )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIpoucxo:xeHue Coaepxanue yueGHOI0 MaTe puaJa 2 OK 04
"eJI0BeKa — AHTpomoyiorusi — Hayka 0 4enoBeke. CucreMaTrnyeckoe MoJiokeHHe 4enoBeka. CXOACTBO M OTIMYHS
AHTPOINOI'CHE3 YeJI0BEKa € KUBOTHBIMU. OCHOBHBIE CTAIMU aHTPOIIOTeHE3a. DBOJIIOIUS COBPEMEHHOIO YEIOBEKA.

YemoBedeckue pacbl W HUX CIAUHCTBO. BpeMSI U TOYTH PACCCIICHUA 4YCJIOBCKAa 110 IMJIAHCTC.
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[Ipucnoco0aeHHOCTh YeoBeKa K pa3HbIM YCIIOBUSIM CPEIIb

CamocTtosiTesibHasi padora o0yyarommxcest Ne8 1

Pa3paboTka JIEHThl BpEMEHH NIPOUCXOKACHHU I YETIOBEKA
Pazned 4. Ixonorus 17
Tema 4.1. 2 OK 01
JK0JIOTHYEeCKHEe Conep:kanue yueGHOro MaTe puaja 2 OK 02
(¢ axTopsl U cpeabl Cpenpl oOuTaHUsSI OpPraHMW3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAs, MOYBEHHAs, BHYTPUOPraHU3MEHHAs. OK 07
KM3HU dusuko-XxuMuyeckue ocoOEHHOCTH cpel oOuTaHus opraHu3moB. IIpucnocoOneHust OpraHu3MoB K

KHU3HU B pasHbIx cpenax. [loHstue oskonormyeckoro akropa. Kiaccudukanus 3KOIOTHYECKUX

dakropos. IlpaBuiao muanmyma 0. JInbuxa. 3akon TonepantHoctu B. lllendopaa
Tema 4.2. 5 OK 01
Honyasiuus, Coaepxanue ydeGHOI0 MaTe puaJa 2 OK 02
coo01ecTBa, DKOJIOTMYECKasl XapaKTepUCTUKA BHJAA M MOMYISIIMU. OJKOJIOTHMYECKAass HUIA BUJA. DKOJOTUUYECKUE OK 07
IKOCHCTEMBI xapakTepucTuku nonynsuu. CoolmecTBa U 3kocucTeMbl. buonenos u ero crpykrypa. CBsizu Mexmy

opranusMamu B OuorieHo3e. CTPYKTYpHBIE KOMITOHEHTBI IKOCHCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI,

penyreHTsl. KpyroBopoT BelecTB M MOTOK SHEPTUU B SKOcUCTeMe. Tpoduueckue ypoBHU

TpakTuueckoe 3ansaTue Ne5 2

PemleHne npakTuko-OpHEHTHUPOBAHHBIX PACUETHBIX 3a/JaHUN IO IMEPEHOCY BEIeCTBA M JHEPIUM B

9KOCHUCTEMaX C COCTABJICHHEM TPOPUUECKUX LeNeil U MupamMua 6MoMacchl U SHEPTHH

CamocrosiTesibHast padoTa oOyuaronmxcs Ne9 1

CocTraBJieHHE CXeM KPYroBOpPOTa BEILECTB
Tema 4.3. Bbuocdepa 2 OK 01
- 1J100aIbHAS Conep:kanue y4eGHOro MaTe puaJa 2 OK 02
IKOJIOTHY e CKas buochepa — xmBas obGonouka 3emiu. PasButue mnpexacraBieHuit o Owmocdepe B Tpymax B.J. OK 07
cucremMa Bepnanckoro. O0nactu 6uocdepsl 1 ee KOMIIOHEHTHI. JKBoe BelecTBO Orocdepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cylecTBOBaHUs Onocdeprl. OcodenHocTH Oruochepsl Kak riI00albHON SKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOTEOXMMHYECKHE ITUKIBI.

I'106a1bHbBIE SKOJIOTHYECKHE NMPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinne 4 OK 01
AHTPOINOre HHBIX Cozep:kaHue y4eGHOro MaTe puaJa 2 OK 02
(¢paxTopoB Ha AHTpoOINOreHHble BO3JEHCTBUS Ha Ouocdepy. 3arps3HEHHs] Kak BHJ aHTPOIIOICHHOTO BO3JCHCTBHS. OK 04
ounocdepy AHTpOTIOTeHHBIE BO3JeHCcTBHS Ha armoctepy. BoszneiictBust Ha tuapocdepy. BosneiictBusi Ha OK 07

autocdhepy. AHTPOIIOTEHHBIE BO3JIEHCTBUS Ha OMOTHYECKIE COOOINECTBA. I[IK 1.3

IIpakTHyeckoe 3ansitue Ne6 (mpog eccHOHAIBLHO-OPHEHTHPOBAHHOE) 2
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OTx011bI IPOU3BOJICTBA

Tema 4.5. Biusiane 4 OK 02
COLMAJIBHO- Conepxxanue yueOHOro MaTepuaJjia 2 OK 04
J3KOJIOrHYe CKUX 3/10poBbE U €ro cocrapisitonme. GaKkropbl, MOJOKUTEIBHO U OTPUIATEIBHO BIIMSIONME HA OPraHU3M OK 07
(¢paxTopoB Ha yenoBeka. [IpoOieMa TEXHOTEHHBIX BO3ICHCTBHI Ha 3I0POBBE UYEIOBEKA (IJEKTPOMArHUTHBIC OIS, I[IK 1.3
3/10pOBb€ YeJI0BE€KA | ObITOBAs XMMUs, U30BITOUHBIC LIyMbl, paJualus U T.I.). AJanTanus OpraHu3Ma 4yeloBeka K gakropam
okpyxatomeid cpensl. [IpuHuunsl QgopMmupoBanus 310poBhecOeperaromero noseneHus. dusmueckas
AaKTUBHOCTH U 310pOBbe. buoxummyeckre acreKkTbl palliOHaIbHOTO MUTAHUS
JlabopaTtopnas padora Ne2 (mpo¢ ecCHOHATbHO-OPHEHTHPOBAHHOE) 2
YMcTBeHHAs paboTOCIOCOOHOCTD
IIpod eccnonaibHO-OpUEHTHPOBAHHOE COJeP:KaHHe (CoAepKaHNe MPUKJIATHOTO0 MOIYJIsI)
Pasneu S. buoJsiorust B :xu3Hu 10 OK 01
Tema 5.1. 5 OK 02
buorexHojioruu B Coaepxanue yueOHOro MaTepuaia 2 OK 04
JKM3HU KAXKA0T0 buotexnonorus kak Hayka ¥ mpou3BoAcTBO. OCHOBHBIE HANPABJICHHUS COBPEMEHHON OMOTEXHOJIOTHH. 1K 1.3
Mertoapl OuotexHonoruu. OOBEKTH OMOTEXHOJIOTHH. DTHUKA OMOTEXHOJIOTMYECKHMX M Te€HETHUYECKUX
JKCIIepUMeEHTOB. llpaBuna mowcka M aHamm3a OHOIKOJOTHYECKOM HWHGOpPMAIMU W3 PazIMYHBIX
UCTOYHUKOB (HayyHass W YydeOHO-HaydyHas JUTeparypa, CpeicTBa MaccoBOW HHQOpManuu, ceTb
Wutepuer u apyrue)
IpakTHyeckoe 3ansaTue Ne7 2
Keiicbl Ha aHanu3 MHPOPMALMHM O HAYYHBIX JOCTH)KEHUSAX B 00JACTH TEHETUYECKUX TEXHOJOTUH,
KJICTOYHOW WHXKCHEPUH, TUIIEBBIX OMOTEXHOJIOTHIA.
CamocrosiTesibHasi padora o0yuyaonmxcsa Nel( 1
[loaroroBka mpe3eHTalUH Ui 3alUTHI Keiica
Tema 5.2. 5 OK 01
buorexnoJiornu B IIpakTnyeckoe 3anaTue Ne§ 4 OK 02
npoMbInLIeHHOCTH | Keiichl Ha aHai3 HHAOOPMAIMH O Pa3BUTHH IIPOMBIIUICHHBIX OHOTEXHOIOTHA OK 04
K 1.3
CamocrositesibHas padora o0yuaroumxcsa Nell 1
[loaroroBka mpeseHTauu JUIsl 3alMUTHI Kerca
IIpomMeskyTOUHasI aTTEeCTAIMA N0 AUCHUIIMHE (MpeaMeTy): mudpepeHIIMPOBAHHBIN 3a4eT 2
Hmoz 1l cemecmpa: MakcumanpHas yueOHasi Harpy3ka (BCero) 42
O0si3aTenbHas aymuTopHas yueOHast Harpy3ka (BCero) 36
MIPAKTHYECKUE 3aHSTHS 10
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nabopaTopHbie 3aHATHS (PaOOTHI) 2

camocTosITelbHas padoTa 6

mudpepeHITMPOBaHHBIN 3a4eT 2

Hroro: MakcuMmanpHasi yueOHast Harpyska (BCero) 72

OO6s13aTenbHas ayTuTOpHas yueOHas Harpy3ka (BCero) 61
MIPAaKTUYECKUE 3aHITUS 16

nabopaTopHbie 3aHATHS (PaOOTHI) 4

caMocCTosITeIbHAas paboTa 11

KOHTPOJIbHAS paboTa 1

Umoeosas ammecmayus 6 popme muddpepeHIHPOBAHHOTO 3a4eTa 2
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3. YCJIOBUSI PEAJIMBAIIAA TTIPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JUCHUIIJIMHDbI

3.1 TpeOoBaHusi K MUHMMAJIBLHOMY MaTepPHAJILHO-TeXHUYECKOMY 00ecrie Ye HUI0

VYuebHas JucuMIUIMHA (IIpeaIMeT) peanu3yeTcss B ydeOHOM KaOuHeTe Oe3011acHOCTH
KHU3HEIECATEIbHOCTU U OXpaHbI TPYAA.

OO6opynoBanue yaeOHOTO KaOWHETA:

— TOCaJOYHBIE MECTA 10 KOJIMYECTBY OO0YJaArOIIMXCS;

— pabouee MecTo MpernoaaBaTes;

— METOAMYECKHE MaTepuabl M0 AUCUUILINHE (IPEAMETY).

Texnuueckue cpenctBa o0ydeHus pabodero MecTta MpernoAaBaTelis: KOMIIbIOTEPHOE
o0opyIOBaHNE, COOTBETCTBYIOIEE COBPEMEHHBIM TpEOOBAHMSAM O€30MACHOCTH M HAAEKHOCTH,
MpeycMaTpUBaroliee BO3MOXHOCTh MHOTO(YHKIHMOHATBHOTO HMCIOJIB30BAHUS KaOMHETa C IIENBI0
n3ydyeHus Yy4eOHOM NUCHUIIMHBI (IIpeaMeTa), MyIbTUMEIUHOe o00opyaoBaHue (IIPOEKTOp H
IPOEKIIMOHHBIIN 3KpaH UM MHTEpaKTHBHAs JJOCKA), JOKAJIbHAs CeTh ¢ BBIX00M B Internet.

HanmeHnoBaHue CHEIUANBHOTO TOMENIEHUs: YydeOHas ayauTopus JUIS TPOBEIACHUS
MPAKTUYECKUX 3aHATHUN, TPYNIOBBIX KOHCYIbTAlUM, WHAUBUIYAIBbHBIX KOHCYIbTAIlUM, TEKYILETO
KOHTPOJIS, TPOMEXKYTOYHOM aTTeCTalluM, OCHAIleHHas OO0OpYyJOBaHMEM M TEXHUYECKUMHU
CpeaCTBaMH OOy4YeHUs, a TaKKe UYUTAIbHBIA 3aJI, OMEUIEHUE JJIsl CaMOCTOSITEIbHOU palboThl, C
noctyiom k cetu «MaTepHe™» m DMOC. OcHaIEHHOCTh: KOMIUIEKT ydeOHOW MeOenu, HOYTOVK,
MIPOEKIIMOHHOE 000pyI0BaHUE (MYTbTUMEIUUHBIN TPOSKTOP U SKPaH).

IlepeyeHb  JIMIEH3MOHHOI0O W  CBOOOJAHO  PacNpOCTPaHSIEeMOro  NPOrPpaMMHOIO
o0ecrne4yeHHs:
CucremHoe u npukiaagnoe 1O

Ne HammenoBanue Ne ymurieH3um
/1
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopo6GouHast (pa3ubiiit No Ha Kax a0
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-puastp SKyDNS 10-05109
MporpammHoe obecneyeHune no GNU General Public License (cBoboaHo pacnpoctpaHsemoe)
No Ilepeuens
1 Open Office
2 Moii Oduc
3 Gimp

IIpn u3yyeHnuu npeamera B popMare 3J1€KTPOHHOTO 00y4eHHs ¢ ucnojb3oBanuem 10T
Iporpammer s BugeokoHpepennmii: Zoom Cloud Meetings, SIapekc Temxemocrt.
OnexrponHas miatdopma Moodle.

3.2. Un¢opmanuonHoe odecreyeHne peajn3anuu NporpaMmMbl

Jlnist peanu3aiy mporpaMMbl OMOIMOTEYHBIN (POHJ 00pa30BaTeNbHON OpraHU3alUH JOJDKEH
UMETh IICYaTHBIC W/WIIM DIEKTPOHHBIE O00pa3oBaTenbHble W HMHQOPMAIMOHHBIE PECYPCHI,
pPEKOMEH/TyeMbIe ISl UCIIOIb30BaHMs B 00pa30BaTEILHOM MPOLIECCe.
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IlepeyeHb yueOHBIX M3AHMIA, TONOJHUTEJIbHOM JUTEepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0H0JIMOTEeYHOr0 (hOoHAA:

3.2.1 OcHOBHBIEC HCTOYHHUKH:

1. buonorus: 10-i xmacc: Ga3oBbii ypoBeHb : ydeOHuUK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyomoB [u ap.] ; mox pexpakuueit B. B. [laceunuxa. - 5-e uzn., crep. - Mockaa :
[IpocBemenue, 2023. - 223 c¢. - ISBN 978-5-09-103624-4. - Tekct : snekrponHbidi // JlaHb :
anekTpoHHOOHOMMoTeyHass cucrema. - URL: httpsi//e.lanbook.com/book/334994 - Pexum nocryma:
st apTopu3s. [lonp3oBareneii/

2. buwonorms: 11-ii wracc: 0Oa3oBbIii ypoBeHb : ydueOHmk / B. B. Ilaceunumk, A. A.
Kamenckuii, A. M. Pybnos [u ap.]. - 6-e uzn., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekct : anexrpoHHEIH // JlaHb : anekTpoHHO-OMOIMOTEeYHAast cuctema. - URL:
https://e.lanbook.com/book/409211 - Peskum moctyma: uist aBTOPH3. [TOJIb30BATENCH.

3.2.2 TlepeyeHb Npo()ecCHOHANBHBIX 0a3 JAHHBIX M MH(OPMANHMOHHBIX CHPABOYHBIX
cucTeMm:

3. Koncynprantllmioc : cripaBo4HO-TIOMCKOBast cucteMa : odurmanpubiii cadt. — URL
- https://www.consultant.ru/. - TekcT : 3JEKTPOHHBI#

4. Tapant : uHpopManuoHHO - mpaBoBoil mopran. — URL : https/www.garant.ru/ . —
TeKcT : 2JIEKTPOHHBIM.

5. Komekc : mpodeccronanbHas crnpaBounas cucrema. - URL http//www.kodeks.ru/. —
TeKeT : 2JIEeKTPOHHBIN

6. DOuekrtpoHHas OubMMOTEKa YUYeOHO-METOJAMYECKOrO IIEHTpAa MO O0pa3oBaHHUIO Ha

JKEIIC3HOJOPOXKHOM TpaHcmopre : oduiuanbubiii caiit. — URL @ https//umczdt.ru/books/. —
Pexxum nocryna: mis aBTopu3. MmoJib3oBarener. - TeKCT : 3JIEKTPOHHBIM.
7. Jlaus : snexkrponHas OubOmuoreuynas cucrema. — URL : https//e.lanbook.comv. —

Pexxum nocryma: nass aBTOpuU3. Mojib3oBaTenel. - TeKCT : AJeKTPOHHBIN.

8. BOOK.ru: snexrpoHHO-OuOnMMoTeuHas cuctema : caiit / KHOPYC : u3marenbcTtBo
yaeOHoii ymreparypel. — URL : https//book.rw/. — Pexxum moctyma: uis aBTOpHU3. MOJIb30BaTEINCH
- TeKCT : PMEKTPOHHBI.

9. eLIBRARY.RU : nay4nas snexrponHas Oubiamoreka : caiiT. — Mocksa, 2000. — URL

http//elibrary.ru. — Pexum mocryma: Juis 3aperdCcTpHUp.. IMoOJb3oBaTencii. — TekcT
3JIEKTPOHHBI.
10. MunucrepctBo TtpaHcnopra Poccuiickoit @enepanuu : OQUIIMANBHBIN CcalT. —

Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

11. PX]JI : opurmaneeiii caiit. — URL : https//www.rzd.ru/. — TekcT : 3JeKTpOHHBIMH

12. ®epepanbHOE areHTCTBO JKEJIC3HOAOPOXKHOIO TpaHCHOpPTa : O(QUIMATIBHBIA CalT. —
Mockga, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBIH.
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4 KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHDbI

Kontpons wu

OLICHKa pPE3YyJIbTATOB

OCBOCHMH

001e00pa3oBaTeNbHON  TUCIUTLINHBI

«buonorus» packpeIBarOTCS Yepes AUCHUIUIMHAPHBIC PE3YNbTaThl, HAlpaBJIeHHbIE Ha (POPMUPOBAHUE
o0IMX KOMIIETCHIIMH 0 pa3jenaM U TeMaM CoJepKaHus ydeOHOro MaTepHaa.
[Ipomexyrounas arrectanus B GopMme ouggepenyuposarnnozo 3auema.

O0mas/mpod eccnonaibHas

KOMIIE T HIHST Pa3znen/Tema TuI OeHOYHBIX MePONPUS THI
Paznen 1. Kuaerka — | KoHTponbHas pabora
CTPYKTYPHO- «MoneKyIsIpHbII YPOBEHb
¢ yHKIMOHAIBHAS OpraHU3alU KUBOTO»
e IMHHNILA )KUBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIpPOC
OK 02 HayKa. OOmas | 3arnonHeHue TaOIU LBl c
XapaKTepUCTUKA KU3HU OMHUCaHUuEM METO/IOB
MHUKPOCKOITMPOBAHUS c ux
JIOCTOMHCTBAMHU U HEJIOCTaTKaMH
3amonHeHnue Tabnuiel  «Bxman
YUYEHBIX B pa3BUTHE OUOIOTHI»
3anongHeHue CpPaBHUTEIBHOU
TaOMUIBl CXOACTBA M PA3TUYHI
JKUBOTO U HEXXHBOI'O
OK 01 Tema 1.2. CrpykrypHo- | OueHuBaemasi  JIUCKYCCUSI IO
OK 02 (byHKIIMOHATBHAS BOIIPOCAM JICKLIU U
OK 04 OpraHu3anus KIeTOK Beinosinenune u 3almTa
nabopaTopHON pabOTHI
IIpakTnyeckoe 3aHSTHUE.
IIpencraBienue YCTHBIX
COOOIICHUN ¢  Tpe3eHTaIHeH,
IIOATOTOBJIEHHBIX [0 IEPEYHIO
HMCTOYHHUKOB, PEKOMEHJI0BAaHHBIX
MpenoiaBaresiem
OK 01 Tema 1.3. CrpykrypHo- | @pOHTAIBHBIN OMPOC
OK 02 ¢dbyaknmoHanpHbIe QakTopsl | [IpakTnueckoe 3aHsATHE
HAaCJIEICTBEHHOCTH
OK 02 Tema 1.4. O06meH BemecTB U | OPOHTAIBHBIN OMPOC
MpeBpallieHue JHEpruv B | 3amoJIHEHHE CpPaBHUTEIBHOU
KJIETKE TaOIULBl XapaKTEPUCTUK THUIIOB
0oOMeHa BEIIECTB
OK 02 Tema 1.5. JKusnenssii | OOcyxneHne 1o  BOIpocam
OK 04 UK KIIETKH. MuTto3. | nexuuu
Meiio3 Pa3paboTka  JE€HTBI  BpEeMEHH
KU3HEHHOTO ITUKIA KIETKU
Paznea 2. Crpoenme wu | KontponbHas pabora «CtpoeHue
¢ yHK1Mu oprannzma 1 QYHKIMH OpraHu3May
OK 02 Tema 2.1. Crpoenue | OneHuBaemas AUCKycCUs
OK 04 OpraHu3Ma
OK 02 Tema 2.2. @opmsbl | OpOHTAIBHBIN OIIPOC

PaSMHOKCHUS OPraHN3MOB

3anonHeHue TaOIMIbl C KpaTKON
XapaKTepUCTUKOW M HpHUMEpaMH
(dopM pazMHOKEHUS OPTraHU3MOB
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OK 01

Tema 2.3. OH»ToreHes

TectupoBanue

OK 02 pacTeHu#i, KUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DPOHTAIBHBINA OMPOC
OK 02 HacJeI0BaHUs TectupoBanue
OK 04 IIpakTnueckoe 3aHsTHE
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJeJJOBaHUE MMPU3HAKOB Pa3paboTtka rioccapust
[IpakTnueckoe 3aHATHE
OK 01 Tema 2.6. 3akonomepHoctu | TectupoBanue
OK 02 U3MEHYUBOCTH IIpakrnueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJTIOLNHU
OK 02 Tema 3.1. Hctopus | @poHTanBHBIN OIIPOC
OK 04 SBOJIIOIIMOHHOTO  yueHus. | Pa3zpaboTka rimoccapust
Muxkpo3Boionus Pa3paboTka  neHTBI ~ BpeMEHH
pasBUTHUSA ABOJIIOLIMOHHOTIO
y4eHUs
OK 02 Tema 3.2. MakposBomtonus. | OueHuBaemasi IUCKYCCHUS
OK 04 BosuukHoBeHue u pasuthe | PazpaboTka  JIEHTBI  BpeMeHU
KHU3HU Ha 3emiie BO3HMKHOBEHUS U  DPa3BUTHUA
KU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBIN OMPOC
OK 04 YeJI0BEKa — aHTPOIOTeHE3 Pa3paGoTka  JeHTBI ~ BpeMEHH
ITPOUCX0XKICH U] YEITOBEKA
Paznean 4. Ixosorus KonTponpnas pabora
«Teopernueckue aCTIeKThI
9KOJIOTH»
OK 01 Tema 4.1. Dxonormueckue | TectupoBanue
OK 02 (akToOpbl M Cpesibl KU3HU
OK 07
OK 01 Tema 4.2. llomymsnus, | CocTaBaeHHE CXEM KpyroBopoTa
OK 02 c000IIeCTBA, YKOCHCTEMBI BCIICCTB
OK 07 [IpakTyeckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OneHuBaemas qUCKycCHs
OK 02 riaobanpHas dKonorudeckas | TectupoBanme
OK 07 cucrema
OK 01 Tema 4.4. Bmusuue | TectupoBanue
OK 02 aHTponoreHHbIX Qakropos | [Ipakruueckoe 3aHsTHE
OK 04 Ha Ouochepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Brusnue | OueHnnBaemast IuCKyccus
OK 04 COLIMAJIbHO-JKOJIOTUYECKUX | Beinmonnenue nabopaTtopHoOi
OK 07 (dakTopoB  Ha  370pOBBE | PabOTHI
I[IK 1.3 YeJI0BEeKa
Paznean S. bwuosormsa B | 3aumTa Kelica: IpeACTaBlIEHUE
KU3HH pe3yNIbTaTOB  pEILleHUsS  KeHCOB
(BBICTYIIJIEHUE C NIPE3EHTALUEN )
OK 01 Tema 5.1. buorexnonoruu B | BeinosnHeHue keiica Ha aHanus
OK 02 JKU3HU KaXJ10r0 uHdopmauu 0 HAy4HBIX
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OK 04 IOCTUKEHUAX B oOiactu

IIK 1.3 TCHETHYCCKUX TEXHOJIOTHI,
KJIIETOYHOU UHXXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTH,
IIpEICTaBICHUE pe3yNbTaToB
peLICHUS KENCOB

OK 01 Tema 5.2. buorexnonoruu B | BeimonHeHnue keiica Ha aHanu3

OK 02 IIPOMBILTIEHHOCTH uHpopmaruu 0 pa3BUTUH

OK 04 MIPOMBIIUIEHHBIX OMOTEXHOJIOTUH,

IIK' 1.3 IIPEACTABJICHUE pe3yinbTaToB

peLICHUs KENCOB
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5. HIEPEYEHDb HCIIOJIb3YEMbIX METOJ0B OBYYEHMA

5.1 IlaccuBHbIe:

- JIEKIIUU TPaJAUIIMOHHBIE 0€3 MPUMEHEHUS MYIbTUMEAUIHBIX CPEACTB U 0€3 pa3lnaTouyHOro
MaTepuana;

- IEMOHCTpaIus yI4eOHBIX (PHIIEMOB;

- pacckas;

- CEMUHApBI, TPEUMYILIECTBEHHO B BUAE 00CYKICHUS JOKIAI0B CTYICHTOB MO TEM UJIH UHBIM
BOIpOCaM;

- CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE PaOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodeticmsue npenooasamensi Kak cyovekma ¢ 00y4aruuMcs KAk 00beKmom
NO3HABAMENbHOU 0esIMENbHOCMU).

5.2 AKTHBHBbIE M HHTEPAKTHUBHBIE:

- aKTUBHBIEC M HHTEPAKTUBHBIC JICKIUU;

- pabota B rpynmnax;

- yueOHasi JUCKYyCCHS;

- JIEJIOBBIE U POJIEBBIC UTPHI;

- UTPOBBIC YIPAKHEHUS;

- TBOPYECKHE 3aJaHMUS;

- KpyIiible CTOJIBI (KOH(EPEHIIUH) C UCTIOIb30BAaHUEM CPENICTB MYJIbTUMEANA;

- pemeHre mpoOIeMHBIX 3a/a4;

- aHaJIM3 KOHKPETHBIX CUTYaIUH;

- METOJI MOAYJABHOTO O0yJeHUS;

o0y4eHHe C NCTIOIb30BaHNEM KOMITBIOTEPHBIX 00YJAIOMMX POTpaMM;
(83aumooeiicmeue npenodasamens Kaxk cyOvekma ¢ 00YUAIOWUMCA KAK  CYOBEKmMoMm

NO3HABAMENbHOU 0esIMeIbHOCMU).
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