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1 MACHOPT PABOYEM MPOI'PAMMBbI YYEBHOU JUCHUIJIMHBI (ITPEIMETA)
OVII1.13 BUOJIOTUA

1.1 O6nacte npuMeHeHus1 padoyeii NporpaMmmbl

PaGowas mporpamma ydeOHoM muctumuinabl (peamera) OVYIL13 Buonorust sBisieTcss 9acThiO
IIporpamMMsbl cpesiHero oouiero oopazosanus no cneuuanbHoctu CIIO 13.02.07 DnexrpocHabxeHMe.

[Ipu peanuzanuu pabodeld MmporpamMmbl MOTYT HCHOJIB30BATHCS pPa3IMUHbIE 00pa3zoBaTeIbHbBIE
TEXHOJIOTUH, B TOM YHCJIE AUCTAHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOIOTUH, HIEKTPOHHOE 00yUEHHE.

PaGouass mporpamma ydeOHo#l aucuurnasl (npeamera) OVYIL13 Buonorus Moxer OBbITH
UCIOJBb30BaHa B MPO(eCcCHOHAIBHONW MOATOTOBKE, NEPENOArOTOBKE M TMOBBIILECHUHM KBaIU(UKALUU
pabouux 1o npodeccusim:

DNEKTPOMOHTEP KOHTAKTHOM CETH;

DIEKTPOMOHTEP MO IKCIUTyaTalluU pacIpeleIUTEIbHbIX CETEH;

DJEKTPOMOHTEP TIATOBOU MOACTAHIMY.

1.2 Mecto yueoHo#i nucuunianHbl (mpeamera) B crpykType OIIOII-TIIICC3:

B yue6nbix mnanax OIIOII-IIIICC3 yuebnas aucuurminuna (npeamet) OYIIL.13 buonorus BXxoaut
B COCTaB OOIIMX y4eOHBIX MPEIMETOB, (OopMUPYEMBIX U3 00s3aTeNbHbIX IpeaMeTHbIX obnacteit ®I'OC
cpenHero oomero oOpaszoBanus, Mg crneuuaibHocted CIIO. C yuérom mnpoduias ocBauBaeMou
CHELMANIbHOCTHU JaHHas yueOHas TUCIMIUIMHA (TIpeaMeT) peanusyercs Ha 1 Kypcee.

1.3 [lnanupyemble pe3yJibTaThbl OCBOEHHUS y4eOHOH TUCHHUILUINHBI (IpeAMeTa):

1.3.1 Lenp yyeOHOM AMCHMIIMHBI (TIpeIMeTa):

¢dbopmupoBaHue y o0yyaromuxcsl IPeACTaBICHUs O CTPYKTYPHO-(QYHKIMOHAIBHON OpraHu3aniu
YKUBBIX CUCTEM PA3HOT'0 PaHTra Kak OCHOBBI IPUHSTHS PEIICHUN B OTHOUIEHUH 0OBbEKTOB KUBOM IPUPOIBI
U B IPOM3BOJICTBEHHBIX CUTYyalHsIX.

1.3.2 B pe3yJibTaTre 0CBOCHHUSI YUeOHOI TMCUMILIMHBI (peaMeTa) 00yYaoIIuiics T10/KeH

yMeThb:

—  ONpeAeNsATh XHUBble OOBEKTHl B MPHUPOJE; MPOBOAUTH HAONIOJCHMS 32 SKOCHCTEMAaMM JIJIs
BBISIBJICHHSI €CTECTBEHHBIX M AHTPOIIOI'€HHBIX N3MEHEHUN, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOII0ICHUH;

— TPOBOAWUTH  MpoCTeHlIne  OHONOrMYecKHe  HKCIEpUMEHTAlbHblE  UCCIENOBaHHS  C
co0JIr0IeHHEM TIpaBUII O€30MacHOTr0 O0OpaIleHus: ¢ 00BEKTaMH U 000PY0BaHUEM;

—  HCIOJB30BaTh HHPOPMALIHIO OHOIOTUYECKOTO XapaKTepa U3 pa3InYHbIX UCTOYHUKOB,

—  TPOTHO3MPOBATH IOCIEJCTBUS CBOEH AESITENBHOCTH 10 OTHOIICHHIO K OKpYJKarouleil cpee,
COOCTBEHHOMY 3/10pPOBBIO; 0OOCHOBBIBATh U COOJIIOATh MEPbI MPOMUIAKTUKH 3a00I€BaHUH;

3HATh:

— CTpO€HHME, MHOrooOpa3ue M OCOOEHHOCTH >KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3alii,
3aKOHOMEPHOCTH NMPOTEKAaHHUsI OMOJIOTHYECKUX TPOLIECCOB U SIBIEHUI B OKpPY’Karollel cpesie, HeIOCTHY IO
Hay4YHYI0 KapTHUHY MHUpa, B3aUMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

— 3HAYUMOCTh JOCTIKEHUH OHOJOrMYecCKOW HayKh U TEXHOJOTMH B TMPaKTHUYECKOM
JeSITeIbHOCTH YEJIOBEKA, Pa3BUTUH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHH U arpoOMOTEXHOIOT M.

1.3.3 Ilnanupyembie pe3yabTAThl 0CBOCHHS Y4eOHOM JUCHUILIMHBI (IpeaMeTa):

BT P RU— HJ12aanyeM1>1e pe3yJbTaThl 00yUeHUs S
Oo0mme JAucuunjanHapHbie
OK 01. Beibupats B 4yacTu TPYAOBOro | ChOPMUPOBAHHOCTh 3HAHUN O MeECTe W
CHOCOOBI pelieHus 3a/1a4 | BOCIUTAHUSA: posiu GMOJIOTMM B CHCTEME HAay4YHOT'O
npodeccHoHaTbHON - TOTOBHOCTB K TPyZy, OCO3HAHHE | 3HAHUI, (GYHKIMOHATIBHON

VKa3pIBalOTCA JINYHOCTHBIE W MeTanpeametHble pe3yabrarsl u3 GI'OC COO (B mocnennei penakimu ot 12.08.2022) B
OTIJIArOJIbHOM (opMe, popMHpyeMBbIe 001e00pa3oBaTeNbHBIM YI€OHBIM IPEAMETOM
3 lucuuruiMHapHble Pe3ysbTaThl YKa3blBAIOTCA B COOTBETCTBMHM C MX NOJHBIM TepedneM Bo ®I'OC COO (B mocienHei
penakmuu ot 12.08.2022)




JACATCIIBHOCTH
MNPUMCHUTCIIBHO K
Pa3IMIHBIM KOHTCKCTaM

EHHOCTH MacTEpPCTBA,
TPYIOO0HE;
-  TOTOBHOCTL K  aKTHBHOH

JESITeIbHOCTH TEXHOJOTHUECKOM
U COLIMAJIbHOW HaIpaBJIEHHOCTH,
CIIOCOOHOCTh VMHULMMPOBATh,
IUTAHUPOBATh U CaMOCTOSITEIBHO
BBITIOJHATH TaKyIO JIEATEIbHOCTD;
- UHTEpec K pas3iuyHbIM chepam

npodeccroHanbHOM
NeSTEeTLHOCTH,

OBnanenue YHUBEpCAIbHBIMU
y4eOHBIMU MMO3HABATEIbHBIMU
JEUCTBUSAMMU:

a) 0a3oBble JOTHYecKue
AefcTBUA:

- CaMOCTOSITEJIBHO
dbopMynupoBath u
aKTyaJlu3UpOBaTh npobiemy,

paccmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUS s
CpPaBHEHHUS, KIacCUPUKAUUU U
00001IeHHS;

- OMPECIISITh UETU JEATeIIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JTOCTHKEHMS,

- BBISBIISATh 3aKOHOMEPHOCTH U
MIPOTHBOPEYUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCHUTb  KOPPEKTHBHI B
JIeSITEIbHOCTD, OILICHUBATh
COOTBETCTBHE pe3yJIbTaTOB
LM, OLICHUBATh PHUCKH
MOCJIEICTBUU NEATCIBHOCTH;

- pa3BuBaTh KpEeaTUBHOE
MBIIIEHHE npu pereHnn
KU3HEHHBIX TPoOIeM

0) 0a3oBbIe HCCIEN0BATEIbCKHE
JeCcTBUA:

- BIAJCTh HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM

JIeSITENLHOCTH, HaBBIKAMH
paszpeleHus mpoodieM;

- BEISBIISTE MPUYUHHO-
CIIEICTBEHHEIC CBSI3H n
aAKTyJIN3UPOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs,
HaXOJUTh apryMEHThI TUTST
JIOKa3aTeabCcTBa CBOHUX
YTBEPKICHUM, 3aJ1aBaTh

napaMeTpbl U KPUTEPUU PELICHUS;

T'paMOTHOCTH YCJIOBCKA JIA PCHICHUA
KU3HEHHBIX TpoOIIeM;
c(hOpPMHUPOBAHHOCTH
pacKpbIBaTh coJiep>KaHue
OCHOBOIOJIAraomux  OWOJIOTUYECKUX
TEPMHHOB U TIOHATUMN: KU3Hb, KIIETKA,
TKaHb, opras, Opra’usM, BHU/I,
MOMYJIALMUS, 3KOCUCTEMa, OHOIIEHO3,
ouocdepa; MeTa0oIM3M (oOmeHn
BEIIECTB U INPEBpalllCHHE HSHEPrun),
roMeocTas (camoperynsauus),
O6uocuHTe3 Oerxa, CTPYKTypHas
opraHnu3anus JKHBBIX CHUCTEM,
TMCKPETHOCTb, caMOoperyJsius,
CaMOBOCITpOU3BeIeHNE (PENPOayKLKs),
HACJIeICTBEHHOCTb, MU3MEHYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasl OpraHu3aIys;

YMEHUSA

c(hopMUPOBAHHOCTH YMEHUS
pacKpbIBaTh coJiepaHue
OCHOBOIIOJIATAOMINX ~ OMOJIOTHYECKUX
TEOPUA U THUIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYyTalMOHHOM,
3BOJIIOLMOHHOM, MIPOUCXOXKICHUS
YKU3HH U YEJIOBEKA;

c(hOpMUPOBAHHOCTH YMEHUS
pacKpbIBaTh OCHOBOITOJIararoIue
OMOJIOTHYECKHe 3aKOHBI u
3aKOHOMEPHOCTH T. Memngens,
T. Moprasa, H.A. Basuiiosa,

. I'exkkens, ®. Mromnepa, K. Bbapa),
TPAHUIIBI UX MPUMEHUMOCTU K KUBBIM
cCUCTEMaM;

MpUOOpETEeHHE  OMbITa TMPUMEHEHUS
OCHOBHBIX METO/IOB Hay4YHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B OHOJIOTHH:
HaOIOJICHUSI W OINHCAaHUS SKUBBIX
CHUCTEM, TIPOLIECCOB U  SIBICHMII;
OpraHu3aIu " MIPOBEICHUS
OMOJIOTHYECKOTO HKCIIEPUMEHTA,
BBIJIBIDKEHUS ~ TUIIOTE3,  BBISIBICHUS
3aBUCUMOCTH MEXKJIy HCCIEAyEeMbIMU
BEJTMYMHAMU, OOBSICHEHUS TIOTYyYEHHBIX
pe3ynbpTatoB U (opMyITUpOBaHUS
BBIBOJIOB C HCIIOJb30BaHUEM HAYyUYHBIX
MOHATUH, TEOPUM U 3aKOHOB;
c(OPMUPOBAHHOCTh YMCHHS BBIJICISTH
CYILLIECTBEHHbIE TPHU3HAKU BUPYCOB,
KJIETOK  TPOKapHOT W  DYKApHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpraHWU3MOB, BHUJOB, OMOTEOIICHO30B U
HKOCUCTEM; OCOOCHHOCTH MPOLIECCOB




- AQHAJIM3UPOBATL IIOJYUCHHLIC B

xo/ze peuieHus 3a7a4u
pe3yIbTaTHI, KPUTHYECKH
OLICHMBAaTh HX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSX;

- yMETb NEepPEeHOCUTh 3HAHUSA B
MI03HABATENbHYIO U
MIPAKTUYECKYIO obnactu
KHU3HEIEATECIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEeIMETHBIX 00JIacTel;

- BBIIBHTATh HOBBEIC  HJIEH,
npeajaraTh OpUTrMHAJIbHBIE
MOJXO0/Ibl U PELICHUS;

- CIIOCOOHOCTh MX HCIOJIHL30BaHMS
B ITO3HABATEJIHHON M COIMAJIbHOMI
MIPAaKTUKE

oOMeHa BELIECTB M IMPEBpaIICHUS
HEPTUM B  KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO W DHEPTeTHYECKOTO

oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a,

OTLJIOZIOTBOPEHHS, pa3BUTHS u
pa3sMHOXKEHHUS, UHJIUBUYAJILHOTO
pa3BUTHsA oOpraHu3Ma (OHTOI€HE3a),
60pbOBI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otbopa,
BUJI000pa30BaHuUs,

MPUCIIOCOOJIEHHOCTH  OPraHU3MOB K
cpene obuTaHus, BIIMSIHUS
KOMIIOHEHTOB HKOCHCTEM,
aHTPOIIOTEHHBIX U3MEHEHUH B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KpPYTOBOPOTa BEILECTB U IMpEBpAallECHUE
sHeprum B Ouocdepe;
c(OpPMUPOBAHHOCTh YMEHHS PpelIaTh
OMoJIOTHYECKHE 3a/ayd, COCTaBIAThH
TCHOTUITUYECKHE CXEMbl CKpEIIMBaHUS
IUIE  Pa3HBIX THUIOB  HACIeJIOBaHHUS
MPU3HAKOB Yy OPTaHU3MOB, COCTaBJISATh
CXEMBI TIEpEeHOCa BEIIECTB U SHEPTUH B
9KOCUCTEeMaXx (IIeTH MUTAHUS, TTHILEBhIC
CETH)

OK 02. cnons3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOUCKa, aHaJIN3a U
WHTEPIpETAINN
uHpOpMaLUU 1
nH(pOpMaLIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33144
npodeccroHanbHOM
JeSITeTbHOCTH

B o01acTH HEHHOCTH HAYYHOI'O
NMO3HAHUS:

- c(OpPMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U 00111eCTBEHHOM
NMPaKTUKA,  OCHOBAHHOTO  Ha
Jasore KYJBTYP,
CIOCOOCTBYIOLIETO  OCO3HAaHUIO
CBOETO MECTa B IOJIUKYJIETYPHOM
MUpE;

- COBEpILICHCTBOBAHME S3BIKOBOU
M YUTATEIBCKOW KYyJNBTYpPHI Kak
CpeACTBa B3aMMOACUCTBUS MEXKIY
JFOBMU ¥ TIO3HAHHS MUPA;

- OCO3HAaHHE IEHHOCTH Hay4YHOU
NesITeIbHOCTH, TOTOBHOCTb

OCYILECTBIATh  NPOEKTHYI U
HCCIIEIOBATENIBCKYIO
JEATEIIbHOCTh WUHAWBHUIYAIBHO W
B IpyMIe;

OsiageHnue YHHUBEPCAJIbHBIMU
y4eOHBIMU MO3HABaTEeILHLIMH
JIEUCTBUSMU:

B) padorta ¢ nHpopmManmeii:
- BJIAACTb HABBIKAMU TIOJYYCHUSA

c(hOpMUPOBAHHOCTH yMEHUM
KPUTUYECKH OILICHWBATh WH(HOPMAIUIO
OMOJIOTHYECKOTO coZIepKaHusl,
BKJTFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS
W3 pa3IUYHBIX HMCTOYHUKOB (CpeacTBa

MaccoBod  MH(pOpManMHM,  Hay4HO-
MOy JISIPHBIE MaTepHabl);
HHTCPHNPETUPOBATE I TUYCCKUC aCIICKTHI
COBPEMEHHBIX UCCIIEI0OBaHUI B
OMOJIOrUH, MEIUILIMHE, OMOTEXHOJIOTHH;
paccmaTpuBath rio0anbHbIe
JKOJIOTHYECKHE po0IeMbl
COBPEMEHHOCTH,  (OPMHPOBATH MO
OTHOHIIEHUK® K HHUM CO6CTB€HHYIO
MO3HLIHUIO;

c(OpMUPOBAHHOCTh YMEHUHN CO3/1aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIC
COOOIIIEHN Ha OCHOBE OMOJIOTHYECKON
uHpopMaIuu u3 HECKOJIBKUX
UCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh
MOHATUIHBIN anmapat OUOIOTHH




uH(popMalMl U3  UCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSTEIBHO
OCYIICCTBIISATh TIOWCK, aHAJU3,
CHCTEMaTH3aIIUI0 u
HHTEPIPETALAIO uH(popManuu
pasIUYHBIX BUIOB H  (opm
MIPEJICTABIICHHS,;

- CO3/1aBaTh TEKCTHI B PAa3IUYHBIX
dbopmaTax ¢ y4eTOM Ha3HAYCHHS

uH(popManuu u LEeJIeBOI
ayAUTOPHH, BBIOMpAs
ONTUMAJIbHYIO bopmy
MIPEACTABJICHUS U BU3YaJIU3alINH,

- OUEHUBATh  JOCTOBEPHOCTD,

JETUTUMHOCTh HWH(pOpMAIuu, ee

COOTBETCTBUE  MPABOBBIM  H
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH
B pCIICHUU KOTHUTUBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHM3allMOHHBIX  3a7a4d ¢
co0JIr0IeHEM TpeGoBaHuUI
IPrOHOMHKH, TEXHHUKH
0e30I1acHOCTH, TUTUCHEI,

pecypcocOepekeHusi, MPaBOBbIX U
THYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 6€30MacHOCTH;
- BIIQ/IETh HaBbIKaMU
pacro3HaBaHUS " 3aIUTHI
uHpopMaluy, HHPOPMALMOHHOM
0€30MacCHOCTH JMYHOCTH

OK 04. DOddexrtusHO
B3aMMOJEHCTBOBATH "
paboTaTh B KOJUIEKTHBE U
KOMaHJIe

- TOTOBHOCTbL K CaMOpPa3BHUTHIO,
CaMOCTOATCIBPHOCTHU n
CaMOOIIPECACIICHUTO,

-OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEI0BATENBCKOM, IIPOEKTHON U
COITMAJIFHOM ACSITEIHbHOCTH;
OBiaseHue yHHMBeEpCaJIbHBIMH
KOMMYHHKATHUBHBIMH
JeHCTBUSIMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TOHHMMAaTh H HCIOJIb30BaTh
NMpPEUMYIIIECTBA KOMaHIHOW U
WHINBUAYATHHON paOOTHI;

- NPUHUMATHh LEIU COBMECTHOM
NesTEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEUCTBUS 1O €€
JOCTIDKCHHIO: COCTaBIATL ILIAH
JNEUCTBUM, pacCHpenensiTb pOIu C
y4eTOM MHEHUW  YYaCTHHKOB

npuoOpeTeHue  OmbiTa  MPUMEHEHHS
OCHOBHBIX METO/I0B Hay4HOIO
MO3HAHUS, UCTIOIb3yEeMbIX B OMOJIOTHHU:
HaONIIO/IEHUSI U OINHCAHUS  KHUBBIX
CUCTEM, IIPOLIECCOB U  SBIICHUII;
OpraHu3alu " IIPOBEICHUS
OMOJIOTMYECKOTO JKCIIEPUMEHTA,
BBIJIBIKEHUS  THUIIOTE3,  BBIIBICHUS
3aBUCUMOCTH MEXKJYy HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TTOJTy4YEHHBIX
pe3ynpTaToB U (OpPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM Hay4YHBIX
MIOHATUM, TECOPUN U 3aKOHOB




00CyXI1aTh

COBMECTHOM pabOThI;
- KOOPAWMHUPOBATL U BBIINIOJHATH
paboTy B YCJIOBHUSX pPEajbHOTrO,

pe3yNbTaThl

BUPTYaJIbHOTO u
KOMOHWHHUPOBAaHHOTO
B3aHUMOJICHCTBHUS;

- OCYUIECTBISAITh  TO3UTHUBHOE
CTpaTerMyecKoe TIOBEJICHUE B
pa3IMIHbBIX CUTYAIIUsX,
MIPOSIBJISITH TBOPYECTBO "
BOOOpaKkeHue, OBITH
WHHUIIMATUBHBIM

OBinajgeHne YyHUBeEpPCAIbHBIMH

peryasiTHBHBIMM eHCTBUSIMH:
r) NpUHATHE Cce0si W JApPyrux
JIoaen:

- IpUHUMATb  MOTHUBBI U
apryMEeHTbl [JpYTuX JIOJEH IpHU
aHanuse pe3yabTaToB
NEeATEIbHOCTH;

- IpU3HaBaTh CBOE MIPABO U MPABO
JPYTHX JII0/Iel Ha OIINOKY;

- pa3BUBAThH CHOCOOHOCTh
MOHAMAaTh MHP C  TIO3UIHH
JPYroro 4ejaoBeKa

OK 07. ConelicTBOBATH
COXPAHEHHUIO
OKpYKarolleu cpebl,
pecypcocOepekeHHIo,
MIPUMEHSTH 3HaHUSI 00
U3MEHEHUHU KIIMMarTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO IEHCTBOBATH
B UpE3BBIYAITHBIX
CUTYaLUsAX

B 001acTH 3K0J10rH4€CKOT0
BOCIIMTAHMS:

- c(hOopMUPOBAHHOCTH
DKOJIOTHYECCKOM KYJIBTYpHI,
MMOHHUMAaHUE BIWSHHS COLMAILHO-
SKOHOMHUYECKMX IIPOIECCOB Ha
COCTOSIHUE IPUPOTHOMN u
COIIMAJILHOW CpeJibl, OCO3HaHHE
JI00aTHHOTO XapaxkTepa
9KOJIOTUYECKHX MTPOOJIEM;

- TJIAHUPOBAHUE n
OCYIIECTBJICHUE  JEHUCTBUM B
OKpYXalolllell cpene Ha OCHOBE
3HaHUS  1IeJIel  YCTOWYHBOTO
pPa3BUTHS YEJIIOBEUECTBA,
AKTHBHOE HENPUATHE JEUCTBUM,
MPUHOCSIINX BpPEa OKpYyKarouien
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusITHbIE

AKOJIOTUYECKHUE MOCTECTBUS
MPEINPUHUMAEMBIX JICVUCTBUH,
MpeOTBpaIlaTh UX;

- paclupeHue OTbITa
NEATEIIbHOCTH 3KOJIOTUYECKOM
HaIpaBJIEHHOCTH;

c(hopMUPOBAHHOCTH YMEHUS
MPUMEHSTh TONyYEHHBIC 3HAHUS IS
00BICHEHHUS OHMOJIOTHYECKUX
MPOLIECCOB U SIBJICHWMA, IS TPUHATHUSL
MIPAKTUYECKUX pereHunit B
IMOBCEAHEBHOM  JKM3HH C  IEJIBIO
oOecreyeHnss 0E30IACHOCTH  CBOETO
3I0POBbSI M 3JI0POBbS OKPYKAIOIIHUX
JIOJIeH, COOTFIOACHUS 3I0pOBOTO 00pasa
KU3HU, HOPM TPAaMOTHOTO TIOBE/ICHUS B

OKpYyXarollleil  MNpUPOAHON  Ccpele;
MMOHUMaHUE HE00XO0IUMOCTH
HACTIOTB30BaHUS JIOCTHUKEHHI
COBPEMEHHOI Ounojoruu u
OMOTEXHOJIOTHI ISl PaIlMOHAILHOTO
MIPUPOIOTIONB30BaAHUS




- OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U
COIIMAILHON NEITEIHLHOCTH

1K 2.2. OcyuiecTBIsITh KOHTPOJIb AEATEILHOCTH OpHral.

I[IK 2.3. OdopmisiTh TEXHMUYECKYIO JOKYMEHTAIMIO IO OpraHU3allMh OOCTY)KHWBAaHHS M PEMOHTa
000pYyIOBaHUs IOJICTAHITI U AIEKTPUICCKUX CETEH.

IIK 6.1. ObecneunBaTh 6e30macHOE MPOU3BOJCTBO IUIAHOBBIX M ABAPUHHBIX PabOT B 3JIEKTPUUECKHUX
YCTaHOBKAX M CETAX.




2 CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCLHMIIIUHBI (TPEJMETA)

2.1 O0beM y4eOHOM NMCHUILINHBI (TIpeaMeTa) U BUAbI y4eOHOil padoThI

Buj yueOHoi1 padoThI O6ném B
yacax
MakcumajibHas yyeOHas Harpy3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTeJIbHOM MPOrPaMMbl Y4eOHOM THCIUILIMHBI (TIpeaMeTa) 61
B T.U.
OcHoBHOE coepKaHue 43
B T.U.
CoxepxaHue yaeOHOTO MaTeprala 33
NPaKTUYECKUE 3aHATHS 8
1a00paTOPHBIE 3aHITHS 2
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COCP/KAHNE 12
B T.4..
TEOpEeTHYECKOe O0ydYeHUE 2
NPaKTUYECKHUE 3aHATHS 8
1a0opaTOpHbIE 3aHATHUS 2
KonTponbnas padora 4
CamocTosTesibHasi padoTa o0yuaromerocs (Bcero) 11
IIpome:xkyTouHasi aTTecTanus B oopme 2
oughghepenyupoeannozo 3auema (2 cemectp)




2.2 TemaTn4eckuii IVIaH U cojiepxkanue y4eOHoil nucuuniaudsbl (mpeamera) OYIL13 BUOJIOTI'UA

dopmMupyemblie
HaumenoBanue Coaep:xxanue yueOHOIro MaTepuaJia, NPaKTUYecKue M JadopaTopHble 3aHATHSA, Oo0bem KOMITETeHIIH
pa3aesioB U TeM CaMOCTOsITeIbHAsA padoTa 00y4YaroImuxcs 4acoB
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pa3nes 1. Kierka — cTpYKTYPHO-()YHKIIMOHAJIbHAS ¢IMHUIIA JKMBOI0 16
Tema 1.1. 3 OK 01
buosorus xak Conepxanune y4e0HOro MaTepuasia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouomorudeckux 3HaHWW. CBs3b OMOJIOTHH C APYTUMH HayKaMu: OHMOXHMHUS,
XapaKTepUCTHKA ouodusuka, OMoHuKa, reHoreorpadus u 1p. Posb 1 MecTo OMonoruu B (GOpMUPOBAHUN COBPEMEHHOM
KU3HH HAay4YHOM KapTHHBI MHpa. YPOBHM OpraHM3alMM >KMBOM MaTepuu. OOmias XapakTepUCTHKa >KU3HM,

CBOMCTBA XKHUBBIX CUCTEM. XUMUYECKUN COCTaB KJIETOK

CamocrosiTesqbHasi padora o0yuyarmmxest Nel 1

1. 3amonHeHue TaONUIBl C ONMCAHUEM METOJOB MHUKPOCKOMMPOBAHUSA C HX JOCTOUHCTBAMHU U

HEJ0CTaTKaMH.

2. 3anonHeHue Ta0nuLbl «BKiax yueHbIX B pa3BUTHE OMOJIOTHM».

3. 3anonHeHne CPaBHUTEIbHOM TA0JIMIIBI CXOJICTBA M PA3JIMUYMMA KUBOTO U HEXKHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conep:xanue y4eOHOro MaTepuaJia 1 OK 02
(pynxkuuonanbHas Knerounas teopus (T. IlIBamn, M. Illnelinen, P. BupxoB). OCHOBHbBIE IOJIOXKEHHSI COBPEMEHHOU OK 04
opraHusaunus KJIETOYHOW TeOpHH. TUMBl KIETOYHOM OpraHW3alyd: IPOKAPUOTUYECKHMM W JYKapHOTUYECKHM.
KJIETOK OOHOKJIETOUHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHE NpOKapUOTHYECKOM KieTkH. CTpoeHue

syKapuoTHueckoi kiaeTku. Hexkierounble popmbl xkU3HU (BUpYCHI, OakTeprodarn)

IpakTuyeckoe 3ansTue Nel 1

Bupycuble u OakrepuanbHble 3aboseBaHus. OOlMEe NPUHLMIBI HCHOJIB30BAaHUS JIEKAPCTBEHHBIX

BemiecTB. OcoOOEHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.

Ilpeocmaenenue ycmmuvix coobwenuii ¢ npezenmayuetl, NOO20MOBIEHHbIX NO NEPEYHI0 UCHOYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlaGopaTopHas paGora Nel 2

Crpoenue kIeTKH (pacTeHusi, KUBOTHbBIC, TPUOBI) U KJIETOUHBIC BKJIIOYEHHS (Kpaxmai, KapOTHHOUJIBI,

XJIOPOIIIIACTHI, XPOMOILIACTHI)

10



Tema 1.3. 4 OK 01
CTpyKTypHO- Conep:xxanue y4e0HOro MaTepuaJia 2 OK 02
(pynxuuonaabubie | XpomocomHass Tteopuss T. Moprana. CrpoeHue XpomMocoM. XpPOMOCOMHBIM Ha0Op KJIETOK,
dakTopsI TOMOJIOTUYHBIE U HETOMOJIOTMUHBIE XPOMOCOMBI, TaIJIOUIHBIA U JUIUIOUAHBIA Habop. HykiienHoBbie
HacjaeacrseHHocTy | kuciotel: JIHK, PHK Haxoxmenue B kieTke, uX cTpoeHue M GyHKIMH. MaTpudHbIC IMPOIECCHI B

KJIETKE: peTuIMKalus, OnocuHTe3 Oernka, pernapaiys. [ eHeTHuecKnid KO U €ro CBOMCTBA

IIpakTnyeckoe 3ansTHe Ne2 2

Pemenue 3a1au Ha onpeieneHue MOCIe0BaTEIbHOCTU HYKJIEOTH/10B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs noclie[oBaTenbHOCTH HyKieoTuaoB JJHK
Tema 1.4. 2 OK 02
OO0MeH BemecTB H Coaepixanue yueOHOro MaTepuasa 1
npeBpaiieHue [TonsTre MeTabonm3M. ACCUMWIISIINS U JUCCUMUJISIMS - IBE CTOPOHBI MeTtabonmu3Ma. Tumbl oOMeHa
JHEPIuM B KJIETKe BCIIIECTB: aBTOTPO(HBI H reTepoTpodHBI, a’poOHBIH W aHa’poOHBIA. [lmacThyeckwii oOMeH.

dotocuHTe3. XEMOCHHTE3

CamocTosiTesibHasi padoTa o0yuarommuxcest Ne2 1

3anoJHeHne CPaBHUTEIBHOM TaOIUIIBl XapaKTEPUCTHUK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
Kusznennpiii nuka | Coxep:kaHue y4eOHOT0 MaTepuasa 1 OK 04
KkJeTku. Muros. Knerounslii muki, ero nepuoabl. MHUTO3, €ro cTaiuv M MPOUCXOJAIIME Mpouecchl. buonornueckoe
Meiio3 3HaueHne MuTo3a. Melo3 u ero craguu. lloBemenwe xpomocom B Meioze. KpoccuHrosep.

buosnornueckuii cMbIci Melio3a

CamocTosiTe1bHasi padoTa o0yuarommxest Ne3 1

Pa3paboTka JIeHThI BpeMEHH KM3HEHHOTO IIUKJIA KJIETKH
Koutpoabnasn MonekyspHbIi ypOBEHb OpraHU3aIIH KUBOTO 1
padora
Pa3pnen 2. Crpoenue u pyHKuMH opranusma (Bcero) 18

(14+4)

Paznen 2. Ctpoenue u ¢pynkunu opranuszma (1 cemectp) 14
Tema 2.1. Ctpoenne 1 OK 02
OpraHu3ma Coaep:xanue yueOHOro MaTtepuasa: 1 OK 04

MHorokneToynble OpraHu3Mbl. B3auMOCBSI3b OpPraHoB W CHUCTEMBl OPraHOB B MHOTOKJIETOYHOM

opranusme. ['omeocTa3 opraHuszMa U ero nojiep>KaHue B MPOIeCcCe KU3HEACATEIbHOCTH
Tema 2.2. 3 OK 02
Dopmbl Conep:xanue y4eOHOro MaTepuaJia 2
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Pa3sMHOKeHHUSs @opMBl  pa3MHOKEHHUS OpraHu3MoB. becrmonoe ¥ ToONOBOEe pa3MHOXKeHHE. Buael Oecmonoro
OpraHu3MoOB pasmHoxkeHus. [lonmoBoe pasmHoxeHue. ['ameroreHes y XMBOTHbIX. CHepMaToreHe3 U OOIEHE3.

CrpoeHue noaoBbIX Ki1eToK. Omio10TBOpeHue

CamocrosiTesibHas padoTa o0yuyarmmxcs Ned 1

3arnosHeHHEe TaOIULbI ¢ KPATKOM XapaKTepUCTUKON U puMepamMu (JopM pa3MHOKEHHsI OPIraHU3MOB
Tema 2.3. 2 OK 02
OnTorenes Coaepixkanue yueOHOro MaTepuasa 2 OK 04
pacTeHui, WnpuBuyanbHOEe pa3BUTHE OPraHU3MOB. DMOpHOreHe3 u ero craauu. [loctamMOproHambHBINA NEPUOI.
KHUBOTHBIX U Cragun 1mocTasMOpPHOHAIBHOIO Pa3BUTUS y KHMBOTHBIX M 4yeioBeka. [Ipsmoe u HempsMoe pas3BHUTHE.
YeJ10BeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTeHU
Tema 2.4. 4 OK 01
3aKOHOMEPHOCTH Copep:xanne y4eGHOro MaTepuasa 2 OK 02
HacJIeJ0BaHUA OcCHOBHBIE TMOHATUS T€HETUKU. 3aKOHOMEPHOCTH oOpa3oBaHus ramer. 3akoHsl [. Menzaens OK 04

(MoHOTHOpHIHOE U NOJUTHOPHIHOE CKpelBanue). B3aumoeiictBue reHos

IMpakTuyeckoe 3ausTue Ne3 2

Pemienue 3a1a4 Ha ornpe/iesieHue BEPOATHOCTH BOSHUKHOBEHHS HACIICACTBEHHBIX ITPH3HAKOB MIPHU MOHO-,

-, TIOJIMTHUOPUIHOM W AaHAJIM3HPYIOIIEM CKPEIIMBAaHUM, COCTABJICHHE TE€HOTUIMUYECKUX CXEM

CKpEIIMBAHUS
Tema 2.5. 4 OK 01
CuenJienHoe Coaepixanue yueOHOro MaTepuasa 2 OK 02
HacJIeJOBaHHe 3akonbl T. Moprana. CueruieHHOE HacleIOBaHHWE I'€HOB, HapyuleHue cuemieHus. HacnenoBanue
NPHU3HAKOB IPU3HAKOB, CLEIUIEHHBIX C MOJIOM

IIpakTnyeckoe 3ansitue Ned 1

Pemenne 3amay Ha ompeneneHue BEPOSTHOCTH BO3HUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IPU

CIICTIJICHHOM HACJICJIOBAaHUH, COCTABJICHNE TeHOTUITMYECKUX CXEM CKpPEIIMBAHUS

CamocrosiTesibHasA padoTa o0yuaromuxcs NeS 1

Pa3paboTka rioccapus

2 cemecmp 42

Pa3nes 2. Ctpoenune u pyHKnmnu opraiusma (2 cemectp) 4
Tema 2.6. 3 OK 01
3aKOHOMepPHOCTH Coaep:xanue yueOHOro MaTepuasa 2 OK 02
U3MEHYHBOCTH W3MeH4YMBOCTh MpHU3HAKOB. BHIBI M3MEHUMBOCTU: HACIEACTBEHHAss M HEHACIEICTBEHHAsA. 3aKOH OK 04

TOMOJIOTUYECKHUX PSAIOB B HaciencTBeHHOW w3meHunBocTH (H.M. BaBumoB). MyrtanwoHHass Teopus
N3MCHUYUBOCTH. BI/I,[[I:I MyTaI_II/Iﬁ 1 MPUYXHBI UX BOSHUKHOBCHHA. KapI/IOTI/IH YCJIOBCKA. HaCJIGIICTBeHHLIe
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3a00J€BaHUs 4YellOBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HM ueloBeKa. boyie3sHM ¢ HaclneICTBEHHOM
NPEAPACIIONOKEHHOCThIO. 3HAYEHUE MEAMIMHCKON TE€HEeTUKH B MPEJOTBPAILCHUM U JICYCHUH
TeHETUYECKUX 3a00JIeBaHUN YelloBeKa

IIpakTu4yeckoe 3ansitue NeS 1

Pemenune 3amay Ha ompeneneHue THUMA MYTallMd TpU TEepeJadye HaCIEICTBEHHBIX MPU3HAKOB,

COCTaBJICHUE T€HOTUITMYECKUX CXEM CKpPEIIMBaHUS
KounTpoabnas Ctpoenue u pyHKIMH OpraHu3Ma 1
padora
Pa3nes 3. Teopus 3Bo/1101IMH 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLIHOHHOIO Coaep:xanue yueOHOro MaTepuasa 2 OK 04
YUYeHHusl. [TepBoie »Bomormonnsie koumenmuu (K.b. Jlamapk, X.JI. broddon). DBomtommonnas Tteopus
Mukpo3Bosonus Y. lapBuna. CuHTETHUYECKAs! TEOPHUS SBOJIOLUU U €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBontonus. llomynsuus kak 3eMeHTapHas €IWHUIA HBOJIOUMU. ['eHeTHYecKue OCHOBBI

IBOJIIOIMH. DJeMeHTapHbIe (aKTOpbl SBOMIONMH. EcTecTBeHHBI 0TOOp - HampaBisiomui (axkTop

sBosoIMK. Busioo6pa3oBaHue Kak pe3ysinbTaT MUKPOIBOIOLUHI

CamocTosiTesIbHasi paboTa o0yuarommxcst Ne6 1

Pa3pabotka rioccapus

Pa3paboTka 1eHTHI BpeMEHH Pa3BUTHS DBOJIIOIIMOHHOTO YUCHUS
Tema 3.2. 3 OK 02
Makpo3sosonusi. | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
Bo3HukHOBeHHE U MakposBomtoriusa. Popmbel MU OCHOBHBIE HampasieHus MakposBomroid (A.H. Cesepros). Ilytu
pa3sBUTHE JKM3HHM HA | JIOCTXEHUs OHosorndyeckoro nporpecca. Coxpanenue OnopazHooOpasus Ha 3emiie.
3emure l'umoTe3bl ¥ TeopuM BO3HUKHOBEHHUA XHU3HU Ha 3emie. [losBiaeHHe MEpBBIX KIETOK M WX SBOJIIOLIMSL.

[Ipokapuotrsl u 3ykapuoThl. IIpoMCXOXKJIEHHE MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHUE

OCHOBHBIX IIapCTB AYKapuoT

CamocrosiTesibHas pa6oTa o0yyarmuxcsi Ne/ 1

Pa3paboTka 1eHTHl BpeMEHH BOSHUKHOBEHHUS U Pa3BUTHS JKU3HU Ha 3emiie
Tema 3.3. 3 OK 02
IIpoucxoixaenne Coaepixanue yueOHOro MaTepuasa 2 OK 04
1€10BCKA — AHTpomnosiorusi — HayKa o uesnoBeke. CucTeMaTHuecKkoe IMojoKeHue 4enoBeka. CXONICTBO M OTIMYUS
aHTpomnorenes YeJI0BeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTAJMHU aHTPOIOTE€HE3a. DBOIIOLNS COBPEMEHHOI'O YEIOBEKA.

YenoBeueckue pacel U HUX CAUHCTBO. BpeMﬂ N TyTH PpacCCICHUA HYCJIOBCKA II0 INIAHCTEC.
HpI/ICHOCO6JICHHOCTB YCJIOBCKA K pA3HbIM YCJIOBUSAM CPCIAbL
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CamocTosiTe1bHasi padoTa o0yuarommxcest Ne8
Pa3paboTka JeHTbl BpeMEHU IPOMCXOXKICHHUS YelI0BeKa

Pa3nes 4. Ixosnorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYEeCKHE Coaepixanue yueOHOro MaTepuasa 2 OK 02
(daxTopsI U cpeabl Cpenbl 0oOMTaHUS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAs, [OYBEHHAs, BHYTPUOPraHU3MEHHAs. OK 07
KU3HU OU3NKO-XUMUYECKHE OCOOEHHOCTH cpell oOMTaHus opraHu3moB. IlpucnocoOneHuss OpraHu3sMoB K

KHU3HH B pa3HbIX cpenax. llomstue skomormueckoro ¢akropa. Kiaccupukamust 5KOIOTHYECKUX

(daxTopos. [IpaBuno muanmyma FO. JInbuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. 3 OK 01
Honmyasinus, Coaep:xanue yueOHOro MaTepuasa 1 OK 02
cooduiecTBa, DKoJory4eckasl XapakTepUCTUKAa BHJA W HOMYJSIIMU. DKOJOTMYEcKas HHILIA BHUJA. DKOJIOIMYECKHe OK 07
IKOCHCTEMBI XapakTepucTuku nomyssiuuu. CoobiecTBa U HKOCUCTEMbI. brolieHo3 U ero cTpykrypa. CBsI3H MEXay

opranuzMamMu B OwuoneHo3e. CTpyKTypHbIE KOMIIOHEHTHI SKOCHCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BelecTB ¥ NOTOK SHEPTHH B 3KocucTeme. Tpoduyeckue ypoBHH

Ipakruyeckoe 3ausTue Ne6 1

Pemienne mpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/laHUM MO TMEpPEeHOCY BELIeCTBa U JHEPrHUH B

HKOCHCTEMAX C COCTABJICHHUEM TPOPHUIESCKHX IIeTIel B MUpaMu OMOMAacChl M SHEPTHU

CamocTosiTesibHasi paboTa o0yuarommxcest Ne9 1

CocTaBjeHne CXeM KPyTOBOPOTA BEIIECTB
Tema 4.3. bBuocdepa 2 OK 01
- ry100aJbHasA Coaepixanue yueOHOro MaTepuasa 2 OK 02
IKOJIOTHYeCKas buocdepa — xuBas obOomouka 3emnu. PasButme mpencraBneHwii o Ouocdepe B Tpymax B.M. OK 07
cucreMa Bepnanckoro. Ob6mactu 6nocdepsl U ee KOMIMOHEHTHI. JKrBOe BemecTBo Onocdepsl U ero (GyHKITHH.

3aKOHOMEPHOCTH CyliecTBoBaHUs Onocdepbl. OcodeHHOCTH OMochephl Kak II00AbHON 3KOCHCTEMBI.

JuHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemeCTB W OHOT€OXMMHYECKHE LUKIIBI.

['moGasibHBIE YKOJIOTHUECKUE MPOOJIEMBbI COBPEMEHHOCTH
Tema 4.4. Biausinue 4 OK 01
AHTPONMOTeHHbIX Conep:xaHue y4eOHOro MaTepuaJia 2 OK 02
¢akrTopoB Ha AHTpOTIOTEHHBIE BO3JIEHCTBHS Ha OWocdepy. 3arps3HEHUs KaK BHJ aHTPOIOTEHHOTO BO3JACHCTBUS. OK 04
onocdepy AHTpornoreHHsle Bo3aeiicTBUS Ha aTtMmochepy. BoszaeiictBus Ha rtunpochepy. BoszneiictBus Ha OK 07

autochepy. AHTPONIOTeHHbIE BO3ACHCTBHSI HA OMOTHYECKHE COOOIIEeCTBA. IIK 2.2

IMpakTuyeckoe 3ausaTue Ne7 (mpodheccHOHATHHO-OPUEHTHPOBAHHOE) 2 IK2.3 TIK 6.1

OTx0/b! IPOU3BOACTBA
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Tema 4.5. Bausiane 4 OK 02
COLMAJILHO- Conepxanue yueOHOro MaTepuaJia 2 OK 04
IKOJIOTHYECKUX 310poBbE U ero coctapistomue. GakToppl, MOJOKUTEIBHO U OTPULATEIBHO BIUSIOIIME HA OPTraHU3M OK 07
(axkTopoB Ha yenoBeka. [IpoGiieMa TEXHOTEHHBIX BO3JACHCTBUN Ha 3/I0POBBE UEJIOBEKA (IIEKTPOMATHUTHBIC IIOJIA, IIK 2.2
30pPOBbe YeJI0BEKA | OBITOBAs XMMUS, N30BITOYHBIC IITyMbI, PaAUalHsl U T.I1.). AJanTtanys opraHu3Ma 4ejioBeka K gakropam [MK2.3 TIK 6.1

okpykatoiei cpeasl. [IpuHIMIBL (opMUpOBaHUS 340pOBbecOeperaroniero nopeaeHus. duznueckas

AKTUBHOCTb U 310pOBbE. BHOXMMUYECKHE aCIIEKThl PAIMOHAJIBHOI'O MUTAHHUS

JlaGopaTtopnas padora Ne2 (mpodeccuoHAILHO-OPHEHTHPOBAHHOE) 2

YMcTBeHHas1 pab0TOCTIOCOOHOCTH
KonTpoabHas TeopeTnyeckue acreKThl 3KOJI0TUU 2
padora

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepPKaHMeE (COIePKAHUE TPUKJIATHOTO MOTYJIs)

Pa3zgea S. buoJsiorusi B :kM3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexrnosiornu B | Coep:kanue y4eGHOro MaTepuasa 2 OK 04
KU3HU KAKI0T0 BuotexHonmorust kak Hayka W Mpou3BoACTBO. OCHOBHBIC HANPABICHUS COBPEMEHHOW OMOTEXHOJIOTHH. IIK 2.2

Mertonpl 6uorexHonorud. OOBEKTHl OMOTEXHOJIOTMHA. JTHKA OMOTEXHOJIOTMYECKUX M TE€HETHYECKHUX [IK2.3 TIK 6.1

sKcriepuMeHToB. [IpaBuna moucka ¥ aHanu3a OMO3KOJOTHYECKOW WHGOpMaluu M3 pa3IUdHbIX

WCTOYHUKOB (HayuyHas W ydeOHO-HaydHas IUTepaTypa, CPEICTBA MacCOBOWM HH(OpPMAINH, CETh

WuTtepHet u apyrue)

IIpakTH4yeckoe 3ansitue Ne8 2

Keiicbl Ha aHanu3 MHPOpPMAIMM O HAYYHBIX JIOCTIDKEHUSX B O0JACTH T€HETHUYECKHX TEXHOJIOTHIA,

KJICTOYHOW MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.

CamocTosiTe1bHasi padoTa o0yuarommuxest Nel0 1

[ToaroToBka npe3eHTanMu JUIsl 3aIUThI KEHca
Tema 5.2. 5 OK 01
buorexnosioruu IpakTuyeckoe 3ansaTue Ne9 4 OK 02
TPOMBIULTCHHOCTH Keiicel Ha anamu3 HHGOPMALMU O Pa3BHTUM MPOMBIIUIEHHBIX OMOTEXHOIOTHI §}I<< ?‘i

K 2.2
IK2.3 TIK 6.1

CamocTosiTe1bHast padoTa o0y4yarommxes Nell 1

IToaroToBka npe3eHTaluy sl 3aIIMThI Kelica
IIpoMe:kyTOUHASI ATTECTAIIMSA MO AUCHUILINHE (MpeaMeTy): nuddepeHITMpOBaHHBINA 3a94eT 2
Bcero: 72
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3. YCJAOBUSI PEAJIM3ALIUM IPOTPAMMBI YUEBHOM JUCHUTIIMHBI
(IPEJIMETA)

3.1 TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHn 10

VyeOnas paucruruiiHa (TIpeaMeT) peanmsyercss B - ydueOHOM kaOuHere 0€30MacHOCTH
YKU3HENICATEIIbHOCTU M OXPAHBI TPYAA.

O6opynoBanue yueOHOT0o KabuHeTa:

— MI0CaJI0YHBIE MECTa MO KOJMYECTBY 00YUaIOUINXCS;

— paboyee MeCTO MpenoJaBaTes;

— METOAMYECKUE MaTepuabl O JUCHHUILTUHE (IPEAMETY).

Texnuueckue cpeAacTBa oO0y4yeHHs pabodyero Mecra MPernojaBaTelisi: KOMITBIOTEPHOE
000pyZi0BaHHE, COOTBETCTBYIOILEE COBPEMEHHBIM TpeOOBaHMSIM O€30MacHOCTH M HaJI&KHOCTH,
IpelyCMAaTPUBAIOIIEE BO3ZMOKHOCTh MHOTO(YHKIIMOHAILHOTO WCIOJIB30BaHUS KAOWHETa C IENBI0
W3y4YeHUsT Y4YeOHOW JUCHUIUIMHBI (TpeaMeTra), MYJIbTUMEIUHHOE 000pymoBaHue (IIPOSKTOpP H
MPOSKIIMOHHBIN YKPaH WM HHTEPAKTUBHAS JIOCKA), IOKAIbHAS CETh C BBIXOJIOM B Internet.

HaunmenoBanue crenuanbHOrO MOMEILIEHUS: YyuyeOHas ayAuToOpus JUisl I[POBEICHUs
MPAKTUYECKUX 3aHSATUH, TPYIIOBBIX KOHCYJIbTAIMNA, WHIAMBHUIYAIbHBIX KOHCYJBTAIMH, TEKYIIETO
KOHTpOJISI, TPOMEXKYTOYHOW aTTECTalluM, OCHAIlleHHas OO0OpyJOBaHHEM M TEXHUYECKUMU
CcpencTBaMu OOydYeHUSs, a TaK)Ke YHUTAIbHBIA 3aj, MOMEIICHUE IJIsi CaMOCTOSITENLHOW paboThI, C
noctynoM K cetu «HMHTepHe™ M DUMOC. OcHameHHOCTh: KOMIUIEKT Y4eOHOM MeOenu, HOYTOYK,
MPOEKIIMOHHOE 000pyA0BaHNE (MYIbTHMEIUHHBIN TPOSKTOP U DKPaH).

IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
odecmeyeHus:
CucremHuoe u npukJjaaguoe 11O

rJ[\;.gn HaumenoBanue No nunieHzun

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 Kopo6ounas (pasusriit Ne Ha Kaxmoi

KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konreur-dpuistp SKYDNS 10-05109

IIporpammuoe o6ecneuenune no GNU General Public License (cBo60o1HO pacnipocTpaHsieMoe)

Ne IlepeueHp
1 | Open Office

2 | Moii Oduc

3 | Gimp

IIpu u3yyenuu npeamera B popMare 3JIeKTPOHHOI0 00ydeHHUs ¢ ucnojab3opanuem J1OT
ITporpammel mist BuaeokoHdepeniwii: Zoom Cloud Meetings, SAunexc TeaemocT.
OnekrponHas miardpopma Moodle.

3.2. UndopmannoHHoe odecriedeHre peaau3anum NporpaMmmbl

Jlnst peanuzanuu mporpaMMbl OMOIMOTEUHBIA (HOH 00pa30BaTEIBLHON OPraHU3alUN JOJKEH
UMEThb TII€YaTHble W/MIM JJIEKTpOHHBIE 0Opa3oBaTelbHble M HH(POPMALMOHHBIE PECYPCHI,
peKOMeHIyeMbI€e Ui UCII0JIb30BaHUs B 00pa30BaTeIbHOM IMpOIIecCe.
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Ilepeyens yueOHBIX U31aHUI, TONOJHUTEIbHOM JuTepaTypbl UHTEpHET-pecypcoB, 0a3bl
JaHHBIX 0U0JAMOTEeYHOro hoHaA:

3.2.1 OcHOBHBIE HCTOYHUKH:

1. bwonorms: 10-if wmacc: Ga3oBbIi ypoBeHb : yueOHumk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyOnos [u ap.] ; mox pempakuueit B. B. [laceunuxka. - 5-e u3zz., crep. - Mocksa :
[Mpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snexTpoHHbld // Jlawp :
AJIEKTpOHHO OumbOymoreunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexxum noctyna:
st apropu3s. [Tosp3oBaTeneii/

2. buomorus: 11-i1 kmacc: 06a3oBblii ypoBeHb : yueOHMK / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py61ioB [u ap.]. - 6-e u3n., crep. - Mocksa : [Ipocsemnienne, 2024. - 272 c. - ISBN
978-5-09-112165-0. - TekcT : anexkTpoHHbIH // JlaHb : 3neKTpoHHO-OnbIMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Peskxum mocTyna: Uit aBTOPH3. MOJI30BATENCH.

3.2.2 IlepeyeHb npodeccHOHANBHBIX 0a3 AaHHBIX M HH(OPMALMOHHBIX CHPABOYHBIX
cucTeM:

3. Koucynwsrantlliumoc : cipaBoYHO-TIONCKOBasi cucTtema : odurumansHbeiid cait. — URL
: https://www.consultant.ru/. - TekcT : 3€KTPOHHBIH

4. TapanTt : uadopmanuoHHo - npaBoBoi noprtan. — URL : https://www.garant.ru/ . —
TekcT : 37eKTPOHHBIN.

5. Kopuekc : npodeccronanpHas cnpaBounas cucrema. - URL :http://www.kodeks.ru/. —
TekcT : 37eKTPOHHBIN

6. DnexrpoHHas OubIMOTEeKa YUYeOHO-METOJIMYECKOTO IIEHTpa IO O0pa30BaHUIO Ha
JKEJIE3HOJOPOKHOM TpaHcnopTe : oduumaneHeni caiit. — URL  : https://lumczdt.ru/books/. —
PexxuMm noctymna: st aBTOpHU3. MOJIB30BaTENEH. - TEKCT : SJIEKTPOHHBIH.

7. Jlawp : onextpoHHas OuOmmoteunass cucrema. — URL : https://e.lanbook.com/. —
Pexxum noctymna: it aBTOpHU3. MOJIB30BATENCH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snexkrponHO-O0MOIMOoTeuHast cucrema : caidt / KHOPYC : u3garenbcTBO
yaeOHoit mutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: nist aBTopus. moJjib30BaTesei
- TeKCT : AIEeKTPOHHBIM.

9. eLIBRARY.RU : nHayuynas snexktpoHHasi Oubnuoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum goctyma: s 3aperucTpup.. Ioib3oBareiacii. — Tekct
AJIEKTPOHHBIN.

10. MunuctepctBo TpaHcnopTa Poccuiickoii ®enepanuu : oQUIIHMATBHBIA CaWT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TekcT : 3JeKTPOHHBIH.

11. PX/I : opurmansusiii caiir. — URL : https://www.rzd.ru/. — TekcT : 3JeKTpOHHBIH

12. ®enepanbHOE areHTCTBO KEJIE3HOJAOPOKHOTO TPAaHCIOPTA : O(HUIIMANBHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — Tekcr : 3J€KTPOHHBIA.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEFHOU JJUCIHUILIAHBI

KOHTpOHL H OLCHKa

pe3yJbTaToB

(IMIPEJMETA)

OCBOCHUHA

y4eOHOM  JAUCUHUTUIMHBI

(mpeamera)

PACKPBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIC PE3yJIbTaThl, HANpaBlIeHHBIC HA (GOPMUPOBAHUE OOMIMX U
npodhecCHOHANBHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM COJep KaHus y4eOHOro MaTepHarna.
[IpomexxyTounas atrectanus B hopme ouggeperyuposantozo 3auema.

Obmasi/npogpeccuonannuas Paszpnen/Tema Tun oeHoOYHBIX MePONIPUATHH
KOMIETeHITUsI
Paznen 1. Kuaerka - | KontponbHas paborta
CTPYKTYPHO- «MonekynsipHbIi ypOBEHb
(pyHKuMOHAIBLHAS OpTraHU3aIH )KHBOTO)
e/IMHUIIA JKMBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIN OIIPOC
OK 02 HayKa. OOmas | 3amonHeHue TaOIHIIBI c
XapaKTePUCTHKA JKU3HU OMHMCAaHUEM METOJIOB
MUKPOCKOIIUPOBAHUS C 170'¢
JIOCTOMHCTBAMH U HEAOCTaTKaMU
3anonnenue Tabmuubl  «Bkian
YYEHBIX B Pa3BUTHE OUOJIOTUN»
3anonHeHue CPaBHUTEIBHOU
TaOJIMIBI CXOACTBA W Pa3IUUMid
YKUBOT'O U HEXKUBOT'O
OK 01 Tema 1.2. CrpykrypHOo- | OleHMBaemMasi  JUCKyCCHUSI IO
OK 02 (GyHKIIMOHATEHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIus KJIETOK Brimonnenune u 3alluTa
1ab0paTopHOI pabOTHI
[TpakTueckoe 3aHATHE.
[IpencraBnenue YCTHBIX
COOOIIEHUH C  Tpe3eHTaIueH,
MOJATOTOBJICHHBIX 10 TEPEUHIO
UCTOYHUKOB, PEKOMEHJI0BAHHBIX
IpenoaaBaTeneM
OK 01 Tema 1.3. CtpykrypHO- | @pOHTAIBHBIN OIIPOC
OK 02 ¢byakumnonansHble (hakTopsl | [IpakTudeckoe 3aHsTHE
HACJIEICTBEHHOCTH
OK 02 Tema 1.4. O0men BemecTB U | DPOHTATBHBIN OMPOC
IpeBpallieHle HSHEPrud B | 3aloJIHEHUE CPaBHUTENBHOM
KJIETKE TaONUIBI XapPaKTEPUCTHUK THUIIOB
oOMeHa BeIIeCTB
OK 02 Tema 1.5. JKusnennsiii | OOcyxaeHHE o BOIIPOCaM
OK 04 UK KJIETKH. MwuTto3. | 1eKuuu
Meiio3 PazpaboTka  JIGHTBI  BpeMEHH
YKU3HEHHOTO IIUKJIA KIETKU
Paznen 2. Ctpoenne wu | KonrponbHas pabora «CrtpoeHue
(yHKUMHU oprannzma U QYHKITUN OPraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OnieHuBaemMas TUCKYCCHS
OK 04 Opra"usma
OK 02 Tema 2.2. ®opmbl | DpOHTATBHBIN OIIPOC
Pa3MHOXKEHUS OPTaHU3MOB | 3aMoMHEHHE TAaONHIBI ¢ KPAaTKOU
XapaKTepUCTUKON U TNpUMEpaMu
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dhopM pa3sMHOKEHHUS OPTaHU3MOB

OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHui, JKMUBOTHBIX U
OK 04 YyeJI0BeKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | PPOHTATBHBINA OMTPOC
OK 02 HacJleI0BaHUs TecTupoBanue
OK 04 [IpakTHyeckoe 3aHsTue
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HacJieIOBAaHUE TPU3HAKOB Pa3paboTtka rioccapus
[IpakTuueckoe 3aHaTHE
OK 01 Tema 2.6. 3akoHomepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH [IpakTrueckoe 3aHsATHE
OK 04
Pa3pen 3. Teopus
3BOJIIOINH
OK 02 Tema 3.1. Uctopus | @poHTaNIbHBIN 0IIpOC
OK 04 HBOJIIOIMOHHOIO  yueHus. | Pa3paboTka rioccapus
MuUKpO3BOTIOLMS Pa3pabotka  7eHTBI ~ BpeMeHHU
pa3BUTHUSA IBOJIIOLIMOHHOTO
y4eHUs
OK 02 Tema 3.2. Makpoapomtonus. | OnieHuBaeMast TUCKYCCHS
OK 04 BosnukHoBeHue u pa3zButue | PazpaboTka  JIeHTBI ~ BpeMEHU
JKU3HU Ha 3eMiie BO3HUKHOBEHUS WM DPa3BUTHUA
JKU3HM Ha 3emMiie
OK 02 Tema 3.3. Tlpoucxoxnenue | @poHTAIBHBIN OMPOC
OK 04 YeJI0BeKa — aHTPOIOreHe3 Pa3paboTka  JeHTBI  BpeMeHU
IIPOUCXOXK/ICHHUS YEJIOBEKA
Pasnen 4. Dxouorus KoHnTtposnbHas pabora
«Teopernueckue aCIIEKTBI
9KOJIOTHI
OK 01 Tema 4.1. Dxonorumueckue | TectupoBanue
OK 02 (haKTOpBI M CPEIIbI KU3HU
OK 07
OK 01 Tema 4.2. Ilonynsuus, | CocTaBI€HUE CXE€M KpPYroBopoTa
OK 02 coo0111ecTBa, YKOCUCTEMBI BEIECTB
OK 07 [IpakTHyeckoe 3aHATHE
OK 01 Tema 4.3. buochepa - | OueHuBaemas TUCKyCCHS
OK 02 rino0anbHas 3Konorudeckas | TectupoBaHue
OK 07 cucreMa
OK 01 Tema 4.4. Bunusuaue | TectupoBanue
OK 02 aHTpornoreHHbIX  (paxTopoB | [IpakTHueckoe 3aHsTHE
OK 04 Ha 6uochepy
OK 07
K 2.2
I1K2.3 [IK 6.1
OK 02 Tema 4.5. Bnustnue | OuenuBaemasi UCKYCCHUs
OK 04 COIMAIIBHO-IKOJIOTMYECKUX | BoImomHenune nabopaTopHOI
OK 07 (GakTOpoB Ha  370pOBbE | pabOTHI
[IK 2.2 YyeJoBeKa
IT1K2.3 IIK 6.1

Pa3snex 5. Dbuosorug B
JKM3HH

3amuTa Keiica: TpeAcTaBIICHUE
pe3yJIbTaTOB  PELIEHUs KEHCOB
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(BBICTYIJIEHHUE C NIPE3EHTALNEN)

OK 01 Tema 5.1. buorexHonoruu B | BeimoaHeHue kelica Ha aHaIU3
OK 02 JKU3HU KaXXJI0T0 nHdopmanuu 0 Hay4YHBIX
OK 04 JOCTHKEHHSIX B obnactu
IIK 2.2 TeHETUYCCKHUX TEXHOJIOTHH,
IIK2.3 IIK 6.1 KJIETOYHOU WHXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MPE/ICTABJICHUE pe3yabTaToOB
pelIeHHs KEMCOB
OK 01 Tema 5.2. buotexHonoruu B | BeimonHenue kelica Ha aHaIu3
OK 02 MPOMBIIIICHHOCTH uHdopmanuu 0 pa3BUTHH
OK 04 NPOMBIIIJICHHBIX OHMOTEXHOJIOTHH,
[IK 2.2 MPEJCTaBICHUE pe3yJIbTaTOB
IIK2.3 TIK 6.1 pELICHUS KEMCOB
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5. HEPEYEHbB UCIIOJIB3YEMbBIX METOJ1OB OBYUYEHU A

5.1 ITaccuBHbIe:

- JICKIIUU TPAJWIMOHHBIC 0€3 MPUMEHEHUS MYJIbTHMEIUHHBIX CPEICTB U 0€3 Pa3laTOYHOTo
MaTepuana,

- IEMOHCTpaIHsl y4eOHBIX (PUITHMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIIIECTBEHHO B BHJIE 00CYK/IEHUS JOKJIAJJOB CTYJCHTOB 10 TEM WA UHBIM
BOIIPOCAM;

- CaMOCTOSITENbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumooeticmeue npenodagamens Kak cyoOvekma ¢ 00y4arOWUMC KAk 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCIU).

5.2 AKTHBHbIE M HHTEPAKTHBHbIE:

- aKTHBHBIC M HHTCPAKTUBHBIC JICKIUH;

- paboTa B rpyrmnmnax;

- yueOHas IUCKYCCus;

- ICIIOBBIE U POJIEBBIC UTPHI,

- HTPOBBIC YIIPAKHCHUS;

- TBOpPUYECKUE 3aJaHUS;

- KpyTJIbI€ CTOJIBI (KOH(EPEHIINH) C UCTIOIh30BAHUEM CPEJICTB MYJIbTUMEHA;

- peleHre IpoOIeMHBIX 3a7a4;

- aHAJIN3 KOHKPETHBIX CUTYAaINN;

- METOJ1 MOJIYJIbHOTO O0yUYEHHUS;

- 00y4eHHE C UCTIOIB30BAHUEM KOMITBIOTEPHBIX 00yYaOIIUX MPOTPaMM;

(83aumooeticmeue npenodasamens kaxk cyOvekma ¢ O0OVHANOWUMCA KAK — CYOBLEKMoM
NO3HABAMENLHOU 0esIMelbHOCU).
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