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1 OBLUASI XAPAKTEPUCTUKA PABOYEIl IPOrPAMMBI OBIIIEOBEPA3OBATEJILHOM
TUCLHUTIIMHBI
OV ]1.13 BUOJOT Usl

1.1 Mecro npeaMeTa B CTPYKType OCHOBHOIi mnpodeccHoHANBbHON 00pa3oBaTe IbHOM
MpPorpaMMbl

Oo6meoOpazoBarenpHas auciumumHa OVYJ[.13 buosnorus sBiusercs 00s3aTeNbHON  YaCThIO
o0meo0OpazoBarenbHOro MuKIa obpaszoBatenbHol mporpammbel CIIO B coorBerctBuM ¢ OI'OC mo
cnenuanbHocT 23.02.06 Texnuueckass HSKCIUTyaTallus  MOABHUXKHOTO COCTaBa JKEJIE3HBIX JOPOT
(351eKTPOBO3HI)

[Mpu peanmzamuu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAThCS Pa3IMYHBIE 00pa30BaTEIbHbBIC
TEXHOJIOTUH, B TOM YHCIIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, IIEKTPOHHOE O0yICHHE.

1.2 Hean n nu1anupyemMble pe3yJbTaThl 0CBOCHUS] AUCHUIIMHBI

1.2.1 Leas 00meodpa3oBaTe IbHON JUCHUIIHHBI ;

Lems  mucomumnbl  «buornorvspy:  copMHpPOBATh Y OOyJalOIMXCs 3HAHUS M yMEHHs B 00JacTu
OWOJIOTHY, HABBIKU WX TIPUMEHEHUS B TIPAKTUUYECKOM MPO(ecCHOHATBHON AATETHHOCTH.

B pesynbrare ocBoeHUs ydeOHOM TUCHUIUIMHBI 00yJalOMiCs JOKEeH

yMeThb:

—  OIpenenaTh XHUBble OOBEKTHl B NPUPOAE; MPOBOJUTH HAOIIOAEHUS 32 HKOCUCTEMaMH JUIs
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIOT€HHBIX U3MEHEHU N, HHTEPIPETUPOBATh PE3ylIbTaThl HAOIIOICHUH;

— TpOBOAUTH  MpocTednme  OMOJOTMYECKHE  SKCIEPUMEHTAIbHBIE  HCCIEINOBAHUS  C
coOJII0ICHHEM ITPaBUII Oe30I1aCHOT0 oOpaleHus: ¢ 00beKTaMU U 000pyAOBaHUEM ;

—  HUCHOJB30BaTh HHPOPMALHIO OMOIIOTHYECKOTO XapakTepa U3 pa3InyHbIX HCTOUHUKOB

—  TIPOTHO3MPOBATH IMOCIEACTBUS CBOEH AEATENBHOCTH MO OTHOIICHUIO K OKpPYKAIOIIeH cpene,
COOCTBEHHOMY 3/I0POBBIO; 0OOCHOBBIBATH U COOJIOIATh MEPHI MPODUIIAKTUKN 3a00JICBaHM ;

3HATh:

—  CTpoeHue, MHOroo0Opasue M OCOOEHHOCTH HMBBIX CHCTEM pa3HOIO YpPOBHSI OpraHH3allui,
3aKOHOMEPHOCTH MPOTEKaHUs OMOJIOTMYECKUX MPOIECCOB U SBJICHUN B OKpY)KaloLeH cpese, IIeI0CTH Yio
Hay4yHYIO0 KapTUHY MHUPa, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAUUMOCTb JOCTMXKEHUU OWOJOrMYecKod HayKl M TEXHOJOTMH B IPaKTUYECKOU
JIESITEIbHOCTU Y€JI0BEKa, Pa3BUTHUH COBPEMEHHBIX MEAUIIMHCKUX TEXH OJIOTHI M arpoOMOTEXHOIOTUH .

1.2.2 TInanupyemblie pe3yJbTaThl OCBOEHHs 0011e00pa3oBaTeIbHONH JTHCHIMIUIMHBI B COOTBETCTBHH
¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AucuIInHa umeet npu ¢opmupoBanuu u pazsutuu OK u T1K.

Ilnannpyembie pe3y/ibTaTbl 00yue HUSA
O0nme xoMmeTeHINH
O6ume? Jlucuuminnapubie (npeaMeTHblie)’

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
NESITETbHOCTH  TEXHOJIOTUYECKOM | PacKpbIBaTh coJiepKaHue
U COLMAIBHON HANpaBJICHHOCTH, | OCHOBOIONATAIOIMX  OMOJIOTUYECKUX

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

OTIIArOJBHOUN (opMe, popMuUpyeMbie 0011e00pa3oBaTeIbHBIM YUYESOHBIM MPEIMETOM
8 JluciuIymMHApHBIE PE3YJBTaThl YKa3BIBAIOTCS B COOTBETCTBMM C MX MOJHBEIM mepeddnem Bo ®I'OC COO (B mociemmeit
penakuun ot 12.08.2022)




CIocoOHOCTh UHULHHPOBATh,
[JIaHUPOBAaThb U CaMOCTOATCIIBHO
BBITIOJIHATD TaKyHO0 ACATCIIBHOCTD,
- MHTEpPEC K pas3IudHbIM cdepam

npogeccCuOHANBHOM
JIESITeTTbHOCTH,

OBnaneHue YHUBEPCAITbHBIMU
y4eOHBIMU MO3HABATEILHBIMU
JICHCTBUSIMU :

a) 0a3zoBbIe JIOTHY€eCKHe
ACeHCTBUSA:

- CaMOCTOSITEIIBHO
bopMynHrpoBaTh u
aKTyaJIu3upOBaTh npobiuemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIHMBATH CYIIECTBEHHBIH
Npu3HaK WJIX OCHOBAHHUA I
CpaBHEHUS, KIaCCHPUKAIIUU W
0000IIIECHHST;

- OMPENENATh NN ACITeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUH
HUX JOCTHUIXKCHMUA,

- BBIBJIATH 3aKOHOMCPHOCTHU H
MPOTUBOPEUHS B
paccMaTpuBaCMBbIX SABJICHUAX,

- BHOCUTb  KOPpPEKTUBBI B
JIESATEIIBHOCTD, OIICHUBATH
COOTBETCTBHE pe3yabTaToOB
1eTIsIM, OIICHUBATh pUCKH
MOCJICICTBUH JIEATEIIPHOCTH;

- pa3BHUBaTh KpeaTUBHOE
MBITIICHUE npu pereHun
JKU3HEHHBIX Mpo0IeM

0) 0a3oBbIe HCCIEI0BATEIbCKIE
NeMCTBUSA:

- BJaJeTh HaBBIKAMU Yy4eOHO-
HCCIIEA0BATEIIBCKON U IIPOEKTHOU

JIeSITeIbHOCTH, HaBBIKaMU
paspelieHus mpooiem;

- BBISIBIISITH HPUYMHHO-
CJIEICTBEHHBIE CBsI3U u
aKTyaJIu3upOBaTh 3ajauy,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHHUs,
HaxoJIUTh apryMEHTHI TUISt
JI0Ka3aTeJIbCTBA CBOUX
YIBEPKICHUH, 3a/1aBaTh

napameTpbl U KPUTEPUU PEILCHHUS;
- aHaJM3UpOBATh IMOTYYCHHEIE B
x0/1e peleHus 3a1a4n
pe3yNbTaThl, KPUTHYECKU
OIIEHUBATh HX JOCTOBEPHOCTD,
MPOTHO3UPOBATh HM3MEHEHHUE B

TEPMUHOB MW TIOHSITHUI: KU3Hb, KIETKA,

TKaHb,  OpraH, OpraHu3M,  BH],
NOMYJSIHUS, DKOCUCTeMa, OHOIIEHO3,
ouocdepa; MeTaboIN3M (oOmenH
BEIICCTB W TMPEBpAICHUE DJHEPIUH),
roMeocTas (camoperymsius),
OMoCHHTE3 Oernka, CTPYKTypHas
OpraHu3aIus KUBBIX CHUCTEM,
JICKPETHOCTb, CaMOPETYIISIUS,

CaMOBOCITpOU3BeeHUE (PEPOIYKIIH),
HACJEICTBEHHOCTD, W3MEHUYUBOCTD,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBAsI OpraHU3aIIMS;

chopMHUPOBAHHOCTH YMEHUS
packpbIBaTh coJiepKaHue
OCHOBOIIOJIATAlOIMX  OMOIIOTUYECKUX
TEOpU W  THUIIOTE3:  KIETOYHOMH,
XPOMOCOMHOM, MYTallMOHHOM,
3BOJIIOILIUOHHOM, MPOUCXOXKICHUS
JKU3HU U YEeJIOBEKa;

c(hopMHUPOBAHHOCTD YMEHHUS
PacKpbIBaTh OCHOBOIIOJIATAIOIIE
OuoorHYecKue 3aKOHBI u
3aKOHOMEPHOCTHU T. Menpens,
T. Moprana, H.N. Basuiiosa,

. T'ekkensa, ®. Mromiepa, K. Boapa),
TPAHMIIBI UX MPUMEHUMOCTH K KHBBIM
CUCTEMaM;

npuoOpeTeHne OmbiTa HPUMEHEHUs
OCHOBHBIX METO/IOB HAY4YHOTO
IMO3HaHU4, UCIIOJb3YCMbIX B GI/IOHOFI/II/IZ
HAOJIOACHUS W  OINHCAaHUS JKUBBIX

CHCTEM, TIPOIIECCOB U  SIBIICHUM;
OpraHu3aluu )41 OpOBCACHUA
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKCHUSI ~ TUIIOTE3,  BBISBJICHUS

3aBUCHUMOCTHU Mexq[y I/ICCJIGI[yeMBIMI/I
BEJIMYUHAMU, OOBSICHEHUS TTOTYICHHBIX
pe3yIbTaToOB u  QopmynupoBaHuUs
BBIBOJIOB C HCIIOJIB30BAHUECM HayLIHI)IX
MOHSTUI, TEOPUI U 3aKOHOB;

chOpMUPOBAHHOCTh YMEHUS BBIACTATH
CYLLECTBEHHBIE IIPU3HAKH BHPYCOB,
KIETOK  TMPOKApHUOT W  JYKAPHUOT;
OJHOKJIICTOYHBIX W MHOT'OKIICTOYHBIX
OpTraHU3MOB, BUJIOB, OMOTE€OIIEHO30B U
9KOCHCTEM; OCOOCHHOCTH IIPOIIECCOB

oOMEHa BeIIECTB M MPEBpAICHUS
SHEPIUU B  KIETKe, (OTOCHHTE3A,
IUIACTHYECKOTO M DHEPreTHYECKOTo

oOMeHa, XeMOCHHTE3a, MHTO3a, MEH03a,
OTLIIOIOTBOPEHHS, pasBUTHS u




HOBBIX YCIIOBHUSIX,
- YMCTb NCPCHOCUTH 3HAHUA B

MO3HABATEIBHYIO u
MPaKTUYECKYIO obmactu
JKU3HEIEATETLHOCTH

- YMETh UHTETPUPOBATH 3HAHUSA U3
Pa3HBIX IPEAMETHBIX 00JIacTel;

- BBIABUTATH HOBBEIC unacu,
HpeI[J'IaFaTI) OpI/Il"I/IHaJ'II)HI)Ie
MTOJIXO/IbI U PEIICHUS,

- CIIOCOOHOCTH MX MCIIOJIB30BAHUA
B II03HABATECILHON M COIMAILHOMN
MPaKTUKE

Pa3MHOKCHHUS, WHIMBH/TyaJIbBHOTO
pa3BUTHSI oOpraHu3mMa (OHTOTEHE3a),
060pbOBI 3a CYILIECTBOBAHMUE,
€CTECTBEHHOTO otbopa,
BH1I000pa30BaHMs,

HNPUCIOCOOJIGHHOCTH OpPraHHU3MOB K
cpene obuTaHus, BIIMSIHUS
KOMIIOHEHTOB 9KOCUCTEM,
AHTPOIIOTCHHBIX H3MCHEHU N B
9KOCHCTEMax  CBOEH MECTHOCTH,

KpPYrOoBOpOTa BEIICCTB U IPEBPAIICHHUE
sHeprum B ouocdepe;
cOPMHPOBAHHOCTh YMEHHUS pelaTh
OMOJIOTUYECKHE 3aJayd, COCTaBJIATH
TCHOTUIMUYCCKHUEC CXEMBI CKPCIMBAHHA
JUIs  pasHBIX THIIOB HACJIEIOBAHUS
IIPU3HAKOB y OPraHU3MOB, COCTaBIIATH
CXEMBI IepeHOCca BEIICCTB H YHEPTUHU B
sKocHucTeMax (IICTTH MUTAHMS, TUIICBBIC
CETH)

OK 02. Hcnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOKMCKA, aHaJIn3a U
UHTEpIIpeTaluu
uHpOpMAIUU H
MHQOpMaIIMOHHBIE
TEXHOJIOTUHU IS
BBINTOJIHEH U 3a71a4
npodeccroHanbHON
JIeSITEIIbHOCTH

B o00s1acTH LIEHHOCTH HAYYHOTI'O
TMO3HAHUS

- chopMHPOBAaHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU u OO0IIIeCTBEHHOM
MpaKkTUKA,  OCHOBAaHHOIO  Ha
JINajore KyJIbTYD,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHUIO
CBOETO MeCTa B MOJIMKYJIBTYPHOM
MUpE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM
U YHUTATEIbCKOM KyJIbTYPhl Kak
CpelncTBa B3aMOJECHCTBUS MEXITY
JI0JIbMU U TIO3HAHUS MUDA;

- OCO3HAHWE LEHHOCTH HAy4YHOU
JIeSAITEIIbHOCTH, TOTOBHOCTH

OCYLIECTBJISITH ~ IIPOEKTHYO U
M CCIIE0BATEIBCKYIO
JESATEIbHOCTh WHAWBUIYAIBHO U
B I'DYIIIE,

OBnanenne YHUBEPCATbHBIMU
y4eOHBIMU IT03HABaTEJIbHBIMU
JIEACTBUSIMU

B) padora ¢ uHd opmaumeii:

- BJaJIeTh HaBBIKAMU MOJIy4CHUS
uHopMaruu M3  HCTOYHHUKOB
pasHbBIX THUIIOB, CaMOCTOSITEIBHO

OCYILECTBJIATh ~ IIOMCK, aHaJIM3,
CHUCTEMaTH3aLUIO u
WHTEpOpeTauuio  uHQopmanuu

cOpMUPOBAHHOCTD YMEHUU
KPUTHUYECKA OILEHUBATh WHQOPMAIUIO
OMOJIOTHYECKOTO coJIepKaHus,
BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS
W3 pa3IM4YHbIX UCTOYHUKOB (CpencTBa

MaccoBod  HMHGpOpMAlMU,  HAy4dHO-
NOMYNSIPHBIE MaTepUasbl);
MHTEPIPETUPOBATh ITUUECKHE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAaHU I B
OMONOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh r7100aJIbHEBIE
9KOJIOTHYECKUE MPOOIIEMBI
COBPEMEHHOCTH,  (OopMHUpOBaThH IO
OTHOIIIGHUIO K HHUM COOCTBEHHYIO
MO3ULIHIO;

chOpMHUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIC MHCHMCHHBIC M YCTHBIC
COOOIIICHUST HA OCHOBE OMOJIOTHYECKON
uH(opmanuu u3 HECKOJIbKHX
MCTOYHUKOB, TPAMOTHO HCIIOJIh30BATh
MOHATUWHBIN armapar OMoJIOTHN




pa3NMUYHBIX  BHJIOB U
MPEICTaBICHUS;

- CO31aBaTb TCKCTHI B PA3/IMYHBIX
dopmarax C yd4eToM Ha3HAYCHHS

Gopm

uHpopMaIuu u 1[eIeBOM
ayIuTOPUH, BBIOUpas
OTNITUMAJIEHYIO dopmy
MPEICTaBICHUS U BU3YyallN3allNY;

- OIICHWBATh JIOCTOBEPHOCTbH,

JICTUTUMHOCTbD I/IH(I)OpMaI_[I/II/I, €C

COOTBETCTBHE  IPABOBBIM  H
MOPAIBHO-3THYECKUM HOpMaM;

- UCIIOJIb30BaTh cpencraa
H(OPMaAITMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI
B peleHnn KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpPTraHM3allMOHHBIX  3a/ad  C
COOJTI0ICHNEM TpeOoBaHM
IPrOHOMHKH, TEXHUKA
0e30MMacHOCTH, TUTHEHEI,

pecypcocOepexeHus, TPaBOBBIX U
TUYECKUX HOPM, HOPM
WHPOPMAITMOHHON 0€3011aCHOCTH
- BJIAJICTh HaBbIKAMU
pacro3HaBaHUS " 3 THI
nHpopManuu, HHOOPMAIMOHHON
0€30MacHOCTH JUYHOCTH

OK 04. DOddexruBHO
B3aMMO/ICHCTBOBATH u
paboTaTh B KOJUIEKTUBE U
KOMaH e

- TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSTEIIBHOCTH u
CaMOOIIPEIEIEHHUIO;

-OBJIaZICHUE HaBBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOM, TPOEKTHON U
COIMAaJIbHON ACATCIHLHOCTH;
OBjafeHne yHHUBePCAIbHBIMH
KOMMYHHMKATHBHBIMH
JAeHCTBUSIMMU:

0) coBMecTHas JesITeJIbHOCTD.

- IIOHMMaTh M HCIOJB30BaTh
MpEeUMYIIECTBA KOMaHJAHON |
WHJIUBHIYAJIbHON PabOTHI;

- NPUHUMATH €I COBMECTHOM
NI TEIPHOCTH, OPTAaHU30BBIBATh U
KOOPJIMHUPOBATh JICUCTBUS MO €€
JOCTHIKCHHUIO: COCTaBJIAThH ILIaH
JEMCTBUM, paclpeneisaTh pOJIA C
Y4ETOM  MHEHHMH  Y4aCTHHKOB
00CyX1aTh PE3yIBTATHI
COBMECTHOMU pabOTHI;

- KOOpJIMHUPOBATh U BBIMIOJHATH
paboTy B YCIOBHUSX peaIbHOTO,
BUPTYAJIbHOTO u

MpUOOpPETEeHHE ONbITa MPUMEHEHHUS
OCHOBHBIX METOZI0B Hay4yHOI'O
MO3HAHMS, UCIIOJIB3YEMBIX B OMOJIOTHH:
HaOMIOAEHUS M ONHCAaHUSA O KHUBBIX

CHUCTEM, TPOIECCOB U  SBICHUM;
OpraHu3aluu u IMPOBCACHUA
OMOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBMDKEHUSI TUIOTE3, BBISBICHUSA

3aBUCHUMOCTH MEXy HCCIEIYyeMbIMH
BEIIMYMHAMU, OOBSICHCHUS TTOJTyICHHBIX
pe3yabTaToB H dopMynHpOBaHUS
BBIBOJIOB C HMCIOJIb30BAHUEM HAyYHBIX
MOHSTUI, TEOPUM U 3aKOHOB




KOMOMHHUPOBAHHOTO

B3aHMO/ICH CTBUSI;

- OCYHIECTBJISITh  IO3UTHBHOE
CTpaTernyeckoe TMOBEACHHE B
Pa3MUYHBIX CUTYAITUSIX,
MPOSIBJIATH TBOPYECTBO "
BOOOpaKeHHUe, OBITH
WHHIUATUBHBIM

OBilaieHne yHUBEPCAJIbHBIMH

peryJsiTUHBHbIMH A€ HiCTBUSIMU:
r) NpuHATHE Cce0f ¢ APyrux

JIoaeu:

- IpUHUMATh  MOTHUBBI U
apryMEHTBhl [JPYTUX JIIOACH IpH
aHaJIN3e pe3yIbTaTOB
JIeATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPaABO
JIPYTUX JII0JIeH Ha OIMOKH;

- pa3BUBaTh CIIOCOOHOCTD
IIOHUMATh MI/Ip C O3
JIPYroro YejioBeka

OK 07. CopnelicTBOBaTh B o6s1acTH 3K0/10rHY€ CKOTO c(opMHPOBAHHOCTh YMEHUS
COXpaHEHUIO BOCIUTAHMSA MPUMEHATh TOJYYEHHbIE 3HAHUS IS
OKpPYKarolllel Cpefipl, - chopMUPOBAHHOCTH | OOBSICHEHUS OMOJIOTHYECKUX
pecypcocOepeReHHIO, JKOJIOTUYECKON KYJBTYpBI, | IPOLUECCOB U SIBJICHUMN, I NPUHATHS
MPUMEHSATH 3HaHUs 00 MMOHMMaHHE BIUSHUS COLUMAIBHO- | TPAKTUYECKHX peleHuit B
M3MEHEHUU KIMMaTa, SKOHOMHMYECKMX IMPOLECCOB Ha | MOBCEJIHEBHOW KU3HU C  LEJbIO
NPUHLMIIBEI OEPEKIUBOIO | COCTOSHUE PUPOTHOU u | obecriedeHust 0€30MACHOCTH  CBOETO
MPOU3BOCTBA, COLIMAIIBHOM CpeJllbl, OCO3HAHUE | 370POBbsI U 3J0POBBS OKPYKAIOIMX
3(dekTUBHO AeHCTBOBaTh | MOOATBHOTO Xapakrepa | Jrojaen, coOoIeHus 310pOBOro oopasa
B UPE3BBIUANHBIX HKOJIOTHYECKUX MPOOIIeM; YKU3HHU, HOPM I'PaMOTHOTO ITOBEJICHUS B
CUTYaIUIX - TJIAHUPOBAHUE U | OKpy)Kaloled  TPUPOJHOM  Cpele;

OCYILLECTBJIECHME  JIECTBUM B | IOHUMaHUE HE0O0XOJMMOCTH

OKPY)KAIOILIE Cpefie Ha OCHOBE | MCIIOJIb30BAaHUS JIOCTHKCHU U

3HAHHUSI  LeJIed  YCTOMYMBOIO | COBPEMEHHOM onosioruun u

Pa3BUTHS YEJIOBEUECTBA; OMOTEXHOJIOTUH JUIsl  PallMOHAIBHOTO

AKTUBHOE HENPUATHE JIECUCTBUM, | IPUPOIONOIB30BAHUS

MIPUHOCAIMX BPEJI OKPYKAIOILEH

cpene;

- yMeHue IIPOTHO3UPOBATH

HeOJaronpusiTHbIE

IKOJIOTHYECKUE MOCJIEACTBUS

NPEANTPUHUMAEMBIX  JICUCTBUA,

MIPEAOTBPALLIATh UX;

- pacumpeHue OmbITa

JeSITeTbHOCTU HKOJIOTHYECKOM

HaIpPaBJIEHHOCTH;

- OBJIQJICHNE HaBBIKAMU y4€OHO-

KCCJIEIOBATENBCKOM, TPOEKTHON 1

COLIMAJILHOM JeATEeIbHOCTH
I[IK 1.3. O6ecrieunBats | - c(OpMHUPOBAHHOCTh YMEHUS Ha OCHOBE (benepanbHOro

0e30MmacHOCTh JABUXCHU S

KJ'IaCCI/I(i)I/IKaHI/IOHHOFO KaTajJiora OTXOJOB ONPCACIATE KIacC OIIaCHOCTHU




KECJIC3HOAOPOKHOT'O
IIOABHXKHOI'O COCTaBa

OTXOJIOB; arperaTHoe COCTOSsHHME M (U3UYECKyr0 (GOpMy OTXOOB

MPOU3BOCTBA,
- OBJAJCHHE METOJAAMH OIpENEeNCHUsS TIOKa3aTeJle  yYMCTBEHHOU
paboTOCIIOCOOHOCTH,  OOBSCHEHHE  TOJYYCHHBIX  PE3ylIbTaTOB U

dopMynHpoOBaHNE BBHIBOJOB (IMHUCBMEHHO) C HCIIONB30BAHMEM HAYYHBIX
MOHSTU, TEOPUI U 3aKOHOB;

- cpopMHUPOBAHHOCTH YMEHHS aHAIMW3UPOBATh MHOOPMAIIMIO O HAYYHBIX
JOCTIIKEHUSX B  00JIaCTM TICHETHMYECKUX TCXHOJOTUM, KICTOYHOM
WH)XCHEPHUH, TTUILEBBIX OMOTEXHOJIOTHH;

- c(opMHPOBAHHOCTh YMEHUS aHAJIM3UPOBATh MHQOPMAIUIO O PA3BUTUH
MIPOMBITIIICHHBIX OMOTEXHOJIOTHI M MX MPUMEHEHUH B )KH3HU YEIIOBEKa




2 CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILTUHBI (ITPEJIMETA)

2.1 O0obem y4eOHOI IMCHMIIMHBI (MpeaMeTa) U BUABI Y4eOHOH padoThI

Bup yyeOHol padoThI Obném B
yacax
MakcumanbHas ydyeOHas Harpy3ka (Bcero) 72
B T.U.
O0BéMm 00pa3oBaTe IbHOI NMPOrpaMMbl Y4eOHOH THCHMILIMHBI (IIpeAMeTa) 61
B T.U.
OcHoBHOe coepxanne 43
B T.4.
Conepxanue yaeOHOTO MaTepralia 33
MPaKTUYECKUE 3aHSATUS 8
nabopaTopHbBIE 3aHATHS 2
IIpodeccuoHaILHO-OPUE HTUPOBAHHOE CO/le PiKaHUe 12
B T.U..
TEOpPETHYECKOe OO0yueHHE 2
IIPAKTHYECKUE 3aHATUS 8
nabopaTOpHbBIC 3aHATHS 2
KonrtposabHas padora 1
CamocTosiTesibHasi padoTa o0yuaromerocsi (Bcero) 11
IIpomesxyTouHasi aTTecTauus B popme 2

oughghepenyuposannozo 3auema (2 cemectp)




2.2 TemaTuyeckuii IiIaH U coaep:kanre ydeoHoi qrucuuniannbl (mpeamera) OYIL13 BUOJIOI'USL

HanmeHoBaHue Conep:kanue yueOHOro MaTepuasia, NpaKTudeckue W JadopaTopHble 3aHATHS, Oo0bem ®opuupyembIe
pa3aejioB H TeM caMoCTOsiTeIbHAsl padoTa 00y4arommxcst 4acoB KO?OHI?;[};?)" "
b
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 Ouonornyeckux 3HaHWU. CBs3b OMONOTUM C JPYTUMHU 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. 3anoHEHUE CPAaBHUTEJIBHOM TaOIUIbI CXOJCTBA U PA3IUYM il )KUBOTO M HEKUBOTO.
Tema 1.2. 6 OK 01
CrpykTypHO- Coaepxanue y4eGHOI0 MaTepuaJia 2 OK 02
(¢ yHKUIHOHAJIBHASA Knerounas teopust (T. IlIBann, M. Illnelinen, P. BupxoB). OCHOBHbIE IOJIOKEHUS COBPEMEHHOMU OK 04
OpraHu3anus KJIETOYHOM TeOopuH. THUIBl KJIETOYHOW OpraHu3aluu: NPOKAPUOTHUECKUH U DYKApUOTHUYECKHUIL.
KJIeTOK OIHOKIETOYHBIE U MHOTOKIETOYHBIE OpraHu3Mbl. CTpoeHHE NPOKapHOTHUECKOW KieTku. CTpoeHue

JyKaproTHdeckoi KieTku. Hexnerounsie Gopmel xxu3HM (BHpYCH, Oakreprodarn)

IIpakTH4yeckoe 3ansaTue Nel 2

Bupycubie u OakrepuanbHbie 3a0osieBaHusa. OOmMe NPUHIMIB HCHOJIB30BAHMS JIEKAPCTBEHHBIX

BemecTB. OCOOEHHOCTH MPUMEHEHHST aHTHOMOTHKOB.

Ilpeocmasnenue ycmuvlx coobwjeHull ¢ npeseHmayueli, no020mosIeHHbIX N0 NepeuHI0 UCTNOYHUKOS,

DPEKOMEHO0BANHBIX npenooasamenem

JladopaTopuasi pa6ora Nel 2

CrpoeHue KIETKH (pacTeHUsl, )KUBOTHBIC, TPUOBI) U KIECTOYHBIC BKIIOUYCHHS (Kpaxmal, KapOTHHOWIHI,
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 XpOoMOCOM. XPOMOCOMHBINM HAOOp 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

KJICTKE: peIUTMKAINs, OMOCHHTE3 OeliKa, permapanus. | eHeTHYecKuii KO U er0 CBOHCTBa

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
Oomen BemecTe u | Coaep:kanue yueOHOro MaTepHasia 1
npeBpaleHUue [onsarne merabonu3M. ACCUMIIIAIMSA M AMCCUMUIIILMS - ABE CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
JHEPruU B KJIETKe BEIECTB: aBTOTPOGHBIA M TeTepOTpOdHBIM, a’poOHBIH W aHa’poOHBIN. [lmacTuyeckuii oOMEH.

dorocuHTe3. XeMOCHHTE3

CamocrosiTesibHas padoTa o0yuarommxcs Ne2 1

3arnoJIHeH e CPaBHUTEIbHOMN TaOJIMIIbI XapaKTepPUCTUK TUIIOB OOMEHa BEILECTB
Tema 1.5. 2 OK 02
Kusnenustii unkn | Cogep:kanne ydeGHOro MaTepuasa 1 OK 04
KJeTKH. MuTO3. Knerounsiif 1uki, ero mepuoisl. MUTO3, €ro CTaJuu M MPOMCXOJSAIME Mpolecchl. bruomornyeckoe
Meiio3 3HayeHne MuTo3a. Melo3 u ero craguu. I[loBenmenume xpomocoM B Mmenose. KpoccuHrosep.

buonornueckuii cmbicn Melo3a

CamocrosiTesibHasA padoTa o0yuarommxcsa Ne3 1

Pa3paboTka JIeHThl BpeMEHH KU3HEHHOTO IUKIA KIETKU
Paznea 2. Crpoenne u ) yHKIMHM OPraHu3Ma (Bcero) 15

(11+4)

Paznea 2. Ctpoenne n ¢pynknuu opranusma (1 cemecrp) 11
Tema 2.1. CrpoeHue 1 OK 02
OpraHu3Ma Conepxanue y4eOHOro MaTepuaa: 1 OK 04

MHOTOKIIETOYHBIE OpraHU3Mbl. B3auMOCBSI3b OpPraHOB M CHCTEMBl OPraHOB B MHOTOKIETOYHOM

opranusme. 'omeocras opranusma M €ro nojyiep>kaHue B PoLecce KU3HENEITeIbHOCTH
Tema 2.2. 2 OK 02
®opmbl Coaep:kaHue y4eOHOro MaTepuasia 1
Pa3sMHOKe HUS @dopmbl  pa3sMHOXKEHHsI OpraHu3moB. becnomoe u mojoBoe pa3MHOXKeHHE. Buuel 0Oecrosoro
OpraHu3MoB pasmaoxenus. [lomoBoe pasmHoxeHue. ['ameroreHe3 y kuBOTHBIX. (CriepMaTroreHe3 W OOTEHE3.
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CTpoeHue moJIoBbIX KIETOK. ONI0A0TBOPEHUE

CamocrosiTesibHast padoTa o0yuaronmxcst Ned 1
3anoJiHeHUEe TaOJIMITbI C KPATKOM XapaKTepUCTUKON W MpuMepaMu (GopM pa3MHOKEHHUSI OPraHU3MOB
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 PA3BUTHS y XKHUBOTHBIX M 4YejoBeka. [IpsMoe M Hempsmoe pa3BHTHE.
YyeJi0BeKa buonorndeckoe crapenue u cMeptb. OHTOTEHE3 pacTeHUN
Tema 2.4. 4 OK 01
3akoHOMe pHOCTH Conep:xaHue y4ueOHOro MaTepuaJia 2 OK 02
HacJIeI0BaHUsl OCHOBHBIE TOHATHS TEHETHKU. 3aKOHOMEPHOCTH oOpa3oBaHus ramer. 3akoHel [. Menzens OK 04
(MOHOTMOpUIHOE M MOJTUTUOPUAHOE CKpenpBanue). BzanmoselictBue reHoB
IIpakTuuyeckoe 3aHsiTue Ne3 2
Pemenne 3a1a4 Ha ornpeiesieHue BEPOATHOCTH BO3HUKHOBEHHS HACTIEICTBEHHBIX TPU3HAKOB IIPU MOHO-,
-, TOJUTHOPUIHOM W AaHAJU3UPYIOLNEM CKPEIMBAHUHU, COCTABJICHHE TE€HOTHITMYECKHX CXeM
CKpEelMBaHUS
Tema 2.5. 3 OK 01
CuenjieHHoe Coaep:kaHue y4eOHOro MaTepuasia 2 OK 02
HacJieA0BaHHUE 3akonsr T. MopraHa. ClemieHHOEe HaclIeJOBaHUE T'C€HOB, HapylmeHHUE CICIIICHUS. HacnenoBanue
NMPU3HAKOB MPU3HAKOB, CIIETUICHHBIX C TI0JIOM
CamocrosiTesibHAsA padoTa o0yyaommxcs Ned 1
Paspabotka rimoccapus
HroroBas KOHTpOJbHAs paboTa 1
Hmoz | cemecmpa: MakcumanbHas ydeOHas Harpys3ka (BCero) 30
O0si3atenpHas ayuTopHas yueOHast Harpyska (Bcero) 25
MPAaKTUYECKUE 3aHITUS 6
nabopaTopHbie 3aHATHS (PaOOTHI) 2
camocCTosITeIbHas pabora 5
KOHTpPOJIbHAs paboTa 1
2 cemecmp 42
Paznen 2. CtpoeHue u (pyHKIIUM Opranuzma (2 ceMecTtp) 4
Tema 2.6. 4 OK 01
3aKoHOME PHOCTH Coaep:xkanue y4eOHOro MmaTepuajia 2 OK 02
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HU3MEHYUBOCTH

N3MeHYnBOCTh MpU3HAKOB. BHIAbI M3MEHYMBOCTH: HACJIEACTBEHHAs M HEHACJIECACTBCHHAasA. 3aKOH
TOMOJIOTUYECKUX DPSJIOB B HaciencTBeHHOW wu3MmeHunBoctd (H.M. BaBunoB). MyranuoHHas TeopHs
M3MEHYMBOCTH. Bupl MyTaluii 1 npuurMHbl NX BOSHUKHOBEHU . Kapuotun yenoeka. HacnencteenHubie
3a0o0neBaHUs 4YeJOBeKa. [ eHHble M XPOMOCOMHBIE 0OJe3HU uejoBeKka. bone3sHu ¢ HaciencTBEHHOU
NPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOM TEeHETUKHM B MPEIOTBPAICHUH U JICUYCHUU
TCHETUUECKUX 3a00JIEBAHUM YeI0BEKa

OK 04

IpakTnyeckoe 3anaTue Ned 2

Pemenue 3amau Ha omnpeaeneHue TUNa MYTallMU IpU TepeJadye HacleACTBEHHBIX IPU3HAKOB,

COCTaBJICHHUE TE€HOTUITUYECKIX CXEM CKpEIMBaHUS
Paznen 3. Teopus 3BoIIOINH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIOLIMOHHOTO Copepxanue yueOHOro MaTepHajia 2 OK 04
yuyeHHusl. [lepeie »BomonmonHble kKoHmenumu (OK.b. Jlamapk, X.JI. broddon). DBomtonmonHas Teopus
Muxkpo3Botonus Y. lapsuna. CuHTETHYECKAsI TEOPHS SBOJIOLNHI U €€ OCHOBHBIE MOJOKEHUS.

MuxkposBomtonust. [lomynsnus Kak 3jieMEHTapHas €IUHHIA HBONIOLNUU. | E€HEeTHYEeCKue OCHOBBI

SBOJIIOIUH. DJIEMEHTapHbIE (JAKTOPHI ABOJIONUU. ECTECTBEHHBIH OTOOp - HaNpaBJISIONMH (aKTop

sBoMIOIUH. BumooOpasoBaHue Kak pe3yabTaT MUKPOIBOIIOIUU

CamocTosiTe1bHasi padoTa odyuarommxcsi Ne6 1

PazpaboTtka rioccapust

Pa3zpaboTka JeHTHI BpeMEHU Pa3BUTHSI IBOJTIOIUOHHOTO YUCHUS
Tema 3.2. 3 OK 02
Maxkpo3Bosonus. 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 Teopuu BO3HUKHOBEHUS KM3HHU Ha 3emie. [losiBiaeHre mepBbIX KIETOK M UX DBOJIOLHSL.

[lpokapuoTsl u dyKapuoThl. [IpoMcxokJeHME MHOTOKIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE

OCHOBHBIX IIAPCTB DYKAPUOT

CamocrosiTesibHasi padoTa odyuarommxess Ne/ 1

Pa3paboTka 1eHTHl BpeMeHU BOSHUKHOBEHUS U Pa3BUTHUS XKU3HU 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 N 1OYyTh PpacCCICHUA UYCJIIOBCKA 10 IJIAHCTC.
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[IpucnocoO1eHHOCTh YeoBeKa K pa3HbIM YCIIOBUSIM CPEIIb

CamocrosiTesibHasA padoTa o0yuaronmxcs Ne8 1

Pa3paboTka JIEHThl BpEMEHH NIPOUCXOKACHHU I YETIOBEKA
Pazned 4. Ixonorus 17
Tema 4.1. 2 OK 01
JKOJOTHIECKITE Conepxanue y4eGHOT0 MaTepuajia 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 »skonornueckoro Qakropa. Kiaccuukamus >KOIOTHYECKUX

dakropos. IlpaBuiao muanmyma 0. JInbuxa. 3akon TonepantHoctu B. lllendopaa
Tema 4.2. 5 OK 01
Honyasiums, Conep:xaHue y4yeOHOro MaTepuaJia 2 OK 02
coo01ecTBa, DKOJIOTUYECKAsT XapaKTePUCTHKA BHJAA M MONYISALMHU. DKOJOTMYECKas HUIIA BHAA. DKOJIOTMYECKHE OK 07
IKOCHCTEMBI xapakTepucTuku nonynsuu. CoolmecTBa U 3kocucTeMbl. buonenos u ero crpykrypa. CBsizu Mexmy

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

penyneHTsl. KpyroBopoT BeIecTB U MOTOK SHEPIUHU B SKocucTeMe. Tpoduueckre ypoBHH

IpakTuyeckoe 3ansaTue Neb 2

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

9KOCUCTEMAX C COCTABJICHHEM TPOPUUECKUX IeNeil U mupamMua 6MoMacchl U SHEPTUH

CamocTosiTe1bHasi padoTa odyuawmmxcesi Ne9 1

CocTraBlieHHE CXeM KPYTOBOPOTa BEIIECTB
Tema 4.3. Bbuocdepa 2 OK 01
- 11062 1bHAsT Conepxanue y4eGHOT0 MaTepuasia 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 KOMIOHEHTHI. JKuBoe BeecTBo Onocgepsl U ero QyHKIHH.

3aKOHOMEpPHOCTH cylecTBOBaHUs Onocdeprl. OcodenHocTH Oruochepsl Kak riI00albHON SKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOTEOXMMHYECKHE ITUKIBI.

I'106a1bHbBIE 3KOJIOTHYECKHE 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 BO3JCHCTBHS Ha arMmocdepy. BosmeiictBus Ha tuapochepy. BoszneilictBus Ha OK 07

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

IIpakTnyeckoe 3ansitue Ne6 (nmpog eccHOHAIBLHO-OPHE HTHPOBAHHOE) 2
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OTx0/1bI MPOU3BOJICTBA

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. [IpoOiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 310pOBBE YEJIOBEKA (3JIEKTPOMATHUTHBIE TTOJIS, 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
AKTUBHOCTH H 3/I0POBhE. BHOXMMHYECKHE aCTIeKThI pAallMOHATBHOTO ITH TAaHHS
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
buorexHo/Ioruu B Coaepxanue yueOHOro MaTepuaia 2 OK 04
JKM3HU KAXK/10T0 buotexnonorus kak Hayka ¥ mpou3BoAcTBO. OCHOBHBIE HANPABJICHHUS COBPEMEHHON OMOTEXHOJIOTHH. 1K 1.3
Mertoapl OuotexHonoruu. OOBEKTH OMOTEXHOJIOTHH. DTHUKA OMOTEXHOJIOTMYECKHMX M Te€HETHUYECKUX
JKCTIepUMEHTOB. llpaBuna moncka W aHamm3a OHOIKOJOTHYECKOM WHEGOpMAIMU W3 Pa3IMYHBIX
UCTOYHUKOB (HayyHass W YydeOHO-HaydyHas JUTeparypa, CpeicTBa MaccoBOW HHQOpManuu, ceTb
Wutepuer u apyrue)
IIpakTuyeckoe 3ansatue Ne/ 2
Keiicbl Ha aHanu3 MHPOPMALMM O HAYYHBIX JOCTHXKEHUSAX B 0O0JACTH TEHETUYECKUX TEXHOJOTUH,
KJICTOYHOW WHXKCHEPUH, TUIIEBBIX OMOTEXHOJIOTHIA.
CamocrosiTesibHasi padoTa odyuarommxcsa NelO 1
[loaroroBka mpe3eHTalUH Ui 3alUTHI Keiica
Tema 5.2. 5 OK 01
Buorexnosnorun B | Ipakruyeckoe 3ansaTue Ne8 4 OK 02
npoMbInLIeHHOCTH | Keiichl Ha aHamu3 HHAOOPMAIMH O Pa3BUTHH IIPOMBIIUICHHBIX OHOTEXHOIOTH I OK 04
K 1.3
CamocrosiTesibHasi padoTa oOyuaronmxcss Nell 1
[loaroroBka mpeseHTauu JUIsl 3alMUTHI Kerca
IIpoMesxkyTOUHasI aTTEeCTAlMS N0 JUCHUIIMHE (MpeaMeTy): muddepeHInPOBAHHBIN 3aUeT 2
Hmoz 1l cemecmpa: MakcumanbsHasi yueOHasi Harpyska (Bcero) 42
O0si3aTenbHas aymuTopHas yueOHast Harpy3ka (BCero) 36
MIPAKTUYECKUE 3aHSTUS 10
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1abopaTtopHbie 3aHATHS (PabOTHI) 2

camocTosITelbHas padoTa 6

madepeHITMPOBaHHBIN 3a9eT 2

Hroro: MakcumanipHas yueOHast Harpyska (BCero) 72

OO6s13aTenpHas ayTuTOpHas ydeOHast Harpy3ka (BCEro) 61
MIPAaKTUYECKUE 3aHSITHUS 16

1abopaTtopHbie 3aHATHS (PabOTHI) 4

caMocCTosITeIbHAas paboTa 11

KOHTPOJIbHAS paboTa 1

Umoeosas ammecmayus 6 popme muddpepeHIHPOBAHHOTO 3a4eTa 2

16



3. YCJIOBHSA PEAJIM3AIIMMA ITPOTPAMMBbI OBIIIEOBPA3OBATEJILHOM
JUCHUIIJIMHDbI

3.1 TpeOoBaHusi K MUHMMAJIBLHOMY MaTepPHAJILHO-TeXHUYECKOMY 00ecrie Ye HUI0

VYuebHas JucuMIUIMHA (TIpeaMeT) peajau3yercss B ydeOHOM KaOuHeTe Oe30MacHOCTH
KHU3HEECATEIbHOCTU U OXpaHbl TPyZa.

OO6opynoBanue yueOHOTO KaOMHETA:

— TOCaJOYHBIE MECTA 10 KOJIMYECTBY OO0YJaArOIIMXCS;

— pabouee MecTo MpernoaaBaTes;

— METOAMYECKHE MaTepUaibl 0 JUCUHUILUIUHE (IPEIMETY).

Texnuueckue cpenctBa o0ydeHus pabodero MecTta MpernoAaBaTelis: KOMIIbIOTEPHOE
0o0opyIOBaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHUAM O€30MaCHOCTH U HaIEKHOCTH,
MpelyCMaTpUBalOIIee BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBHOTO HCIIONB30BAaHUSI KaOWHETa C IeNbI0
n3ydyeHus Y4eOHOW AMCHUIUIMHBI (IpenMeTa), MylIbTUMEIUuHOe o000pynoBaHUE (IIPOEKTOp U
IPOEKIIMOHHBIIN 3KpaH UM MHTEpaKTHBHAs JJOCKA), JJOKAJIbHAs CeTh C BBIXOJIOM B Internet.

HanmeHnoBaHme cCHenUanbHOTO TOMEIIEHUsS: YydeOHas aymIuTopHusi [Uis TIPOBEACHUS
MPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJAbTALMM, WHAWBUIYAJIBHBIX KOHCY/JIBTALMM, TEKYILETO
KOHTPOJIS, TPOMEXKYTOYHOM aTTecTalluM, OCHAIleHHass OO0OpYyJOBaHMEM M TEXHUYECKUMHU
CpeacTBaMH OOy4YeHUs, a TaKKEe UYWTAJIbHBIM 3all, IOMELIEHUE ISl CaMOCTOSITEIbHOM paboThl, C
noctyiom k cetu «MuaTepHe™» m DMOC. OcHaIEHHOCTh: KOMIUICKT y4eOHOW MeOenu, HOYTOVK,
MPOEKIIMOHHOE 000pyI0BaHNE (MYTbTUMEINUHBIN TPOEKTOP U SKPaH).

IlepeyeHb  JIMIEH3MOHHOI0O W CBOOOJHO  PACIPOCTPAHSIEMOr0  IPOrPaMMHOIO
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 (pa3ubiii No Ha Kax 10

KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-puastp SKyDNS 10-05109

IIporpammuoe oGecneyenne mo GNU General Public License (¢cBo00oaHO pacnipocTpaHsieMoe)

No Ilepeuenb
1 Open Office

2 | Moii Oduc

3 Gimp

IIpn u3yyeHnuu npeamera B popMare 3¢ KTPOHHOI0 00y4eHHs ¢ ucnojb3oBanuem 10T
IMporpammel st BuaeokoHpeperuii: Zoom Cloud Meetings, Slanexc Teaemocr.
DnexrponHas miargopma Moodle.

3.2. UndopmanuonHoe obdecnevyeHne peajanu3alnuy MporpaMMbl

JUist peanu3aiy nporpamMmbl OMOIMOTeYHbIN (GoH 00pa30BaTENbHON OpPTaHU3ANH JTOJDKEH
UMETh TICYaTHBIE W/MIM DSJEKTPOHHBIE O0OpaszoBaTeslbHBIE M HWH(OpPMAMOHHBIE PECYPCHI,
pPEKOMEHIyeMble Ul UCIOIb30BaHUsI B 00pa30BaTEIbHOM IIPOLIECCE.
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IlepeyeHb yueOHBIX M3AHMIA, TONOJHUTEJIbHOM JUTEepaTypbl UHTEpHET-pecypcoB, 0a3bl
JAHHBIX 0M0/IMOTEeYHOr0 hoHAA:

3.2.1 OcHOBHBIE HCTOYHHUKH:

1. buonorus: 10-i xmacc: Ga3oBbii ypoBeHb : ydeOHuUK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyomoB [u ap.] ; mon penakiueii B. B. [laceunuka. - 5-e uzn., crep. - Mockaa :
[IpocBemenue, 2023. - 223 c¢. - ISBN 978-5-09-103624-4. - Tekct : snekrponHbidi // JlaHb :
anekTpoHHO [ |onbmmoTeynas cucrema. - URL: httpsi//e.lanbook.com/book/334994 - Pexxum nmocryma:
1us aBropu3. [lonb3oBareneii/

2. buwonorms: 11-ii wracc: 0Oa3oBbIii ypoBeHb : ydueOHmk / B. B. Ilaceunumk, A. A.
Kamenckuii, A. M. Pybnos [u np.]. - 6-e uzn., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekct : anekrpoHHEIH // JlaHb : anekTpoHHO-OMOMMOTEeYHast 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
cucTem:

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

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

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

6. DOuekrtpoHHas OubMMOTEKa YUYeOHO-METOJAMYECKOrO IIEHTpAa MO O0pa3oBaHHUIO Ha

JKEIIC3HOJOPOKHOM TpaHciopre : oduiuanbubiii caiit. — URL  :  https//umczdt.ru/books/. —
Pexxum nocryna: nis aBTopu3. mojib3oBarener. - TeKCT : 3JIEeKTPOHHBIN.
7. Jlawp : snekrpoHHas Oubmuoteunas cuctema. — URL : hitps//e.lanbook.com/. —

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

8. BOOK.ru: snekrpoHHO-OuOmMoTeuHas cucrema : caiit / KHOPYC : uzmarenscTBo
yaeOHoii ymreparypel. — URL : https//book.ru/. — Pexxum nmoctyma: mis aBTOpuU3. MOJb30BaTeNei
- TeKCT : PMEKTPOHHBI.

9. eLIBRARY.RU : nay4nas snexrponHas Oubnmoreka : caiit. — Mocksa, 2000. — URL

http//elibrary.ru. — Pexum gocTyma: miast  3aperucTpup.. mojb3oBaTenaed. — Tekcrt
3JIEKTPOHHBI.
10. MunucrepctBo TtpaHcnopra Poccuiickoit @enepanuu : OQUIIMANBHBIN CcalT. —

Mocksa, 2010-2025. — URL : https://mintrans.gov.rw/. — TekcT : 3JeKTpOHHBIH.

11. PXKII : opummansusiii caiit. — URL : https//www.rzd.ru/. — TekcT : 3J€KTPOHHBII

12. ®epepanbHOE areHTCTBO JKEIIC3HOMOPOXKHOTO TPAHCIOpPTA : O(UIIMATBHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 3J€KTPOHHBIA.
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4 KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUsA JUCHUIIIMHbI

Kontpons wu

OLICHKa pPE3YyJIbTATOB

OCBOCHMH

001e00pa3oBaTeNbHON  TUCIUTLINHBI

«buonorus» packpeIBalOTCs Yepe3 TUCHHUILIMHAPHBIC Pe3yIbTaThl, HalPaBJICHHbBIE HAa GOPMUPOBAHHE
O0IIMX KOMITETEHIIMI MO pa3/iesiaM H TeMaM COJIepKaHusl yaeOHOTO MaTepHara.
[Ipomexyrounas arrectanus B GopMme ouggepenyuposarnnozo 3auema.

O0mas/mpod eccnonaibHas

KOMIIE T HIHST Pa3znen/Tema TuIl OLeHOYHBIX MePONPUATHI
Paznen 1. Kuaerka — | KoHTponbHas pabora
CTPYKTYPHO- «MoneKyIsIpHbII YPOBEHb
¢ yHKIMOHAIBHAS OpraHU3aliu KUBOIO»
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 CpaBHUTEIbHON
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 Beinonanenue u 3ammra
nabopaTopHON pabOTHI
IIpakTnyeckoe 3aHSTHUE.
IIpencraBienue YCTHBIX
COOOIICHUN ¢  Tpe3eHTaIHeH,
IIOATOTOBJIEHHBIX [0 IEPEYHIO
HMCTOYHHUKOB, PEKOMEHJI0BAaHHBIX
MpenoiaBaresiem
OK 01 Tema 1.3. CrpykrypHO- | OpOHTAIBHBIN OMPOC
OK 02 ¢dbyaknmoHanpHbIe QakTopsl | [IpakTnueckoe 3aHsATHE
HAaCJIEICTBEHHOCTH
OK 02 Tema 1.4. O06meH BemecTB U | OPOHTAIBHBIN OMPOC
MpeBpallieHue DSHEepruv B | 3amoJIHEHHE CpPaBHUTEIBHOU
KJIETKE TaOIULBl XapaKTEPUCTUK THUIIOB
0oOMeHa BEIIECTB
OK 02 Tema 1.5. JKusHennsiii | O6cyxneHne 1o  BOIpocam
OK 04 UK KIIETKH. MuTto3. | nexuuu
Meiio3 Pa3paboTka  JE€HTBI  BpEeMEHH
KU3HEHHOTO ITUKIa KIETKH
Paznea 2. Crpoenme wu | KontponbHas pabora «CtpoeHue
¢ yHK1Mu oprannzma 1 QYHKIMH OpraHu3May
OK 02 Tema 2.1. Crpoenue | OneHuBaemas JUCKYCCHUsI
OK 04 OpraHu3Ma
OK 02 Tema 2.2. @opmsbl | OpOHTAIBHBIN OIIPOC

PaSMHOKCHUS OPraHN3MOB

3anonHeHue TaOIMIbl C KpaTKON
XapaKTepUCTUKOW M HpPUMEpaMH
(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  ydeHus. | Pa3zpaboTka rimoccapust
Muxkpo3Boionus Pa3paboTka  neHTBI ~ BpeMEHH
pasBUTHUSA ABOJIIOLIMOHHOTIO
y4eHUs
OK 02 Tema 3.2. MakposBomonusd. | OueHuBaemasi IUCKYCCHUS
OK 04 BosuukHoBeHue u pasuthe | PazpaboTka  JIEHTBI  BpeMeHU
KHU3HU Ha 3emiie BO3HMKHOBEHUS U  Pa3BUTHUA
KU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBIN OMPOC
OK 04 YeJI0BEKa — aHTPOIOTeHE3 Pa3paGoTka  JeHTBI ~ BpeMEHH
IIPOUCXO0XKICHHUSI YEJIOBEKA
Paznean 4. Ixosorus KonTponpnas pabora
«Teopernueckue aCTIeKThI
9KOJIOTH»
OK 01 Tema 4.1. DOxonormueckue | TectupoBanue
OK 02 (akToOpbl M Cpesibl KU3HU
OK 07
OK 01 Tema 4.2. Ilonymsnus, | CocTaBieHUE 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 QakropoB | [IpakTuueckoe 3aHsATHE
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 IIPE3EHTALIMEN )
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
peleHus KEHCOB

OK 01 Tema 5.2. buorexnonoruu B | BeinonHenue 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:

- JIEKIMU TPAJAUIIMOHHBIE 0€3 MPUMEHEHUS MYIbTUMEIUIHBIX CPEICTB U 0e3 pa3’aaTouHOro
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 CcyoOvekma ¢ O0OVHAIOWUMCSA 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()EPEHIIMH) C UCIIOIb30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pemeHre mpoOIeMHBIX 3a/a4;

- aHaJIM3 KOHKPETHBIX CUTYaIUH;

- METOJI MOAYJABHOTO O0yJeHUS;

00y4eHHe C UCTIOIb30BaHNEM KOMITBIOTEPHBIX 00YJAIOMMX POTrpaMm;
(83aumooeiicmeue npenodasamens Kaxk cyovekma ¢ 00YUAOWUMCA KAK  CYOBEKmMoMm

NO3HABAMENbHOU 0esIMeIbHOCMU).
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