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1 OBILIAA XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBbBI OBIIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IIPEJIMETA OYII.13 BUOJIOI'Us

1.1 Mecto mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAJIbHONH 00pa3oBaTeJbHOI
NPorpamMmMbl

OVY/.13 buosorust sBisiercs  00s3aTeIbHOM  4YacThi0  OOIIEOOpPa30BAaTEIBLHOTO  ITHKJIA
obpazoBarensHOM nporpammbl CITO B cootBercTBUU ¢ @I'OC 10 criermansHOCTH 25.02.08 DKCmmyaTarust
OECIUIOTHBIX aBUALIMOHHBIX CUCTEM

[Mpu peamuzanuu pabodeld mporpaMMmbl MOTYT HCIOJIB30BATHCS PA3IUYHBIC 00pa3oBaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbBIC TEXHOJIOTUH, SJIEKTPOHHOE O0yUECHHE.

1.2 Henu u niaHupyeMble pe3yJibTaThbl OCBOGHHS NpeaMeTa:

1.2.1 Leas 001meodpa3oBaTeJbHOr0 NpeaMera:

Lenp yueOHoro mipenmeta «buororus»: chopMHUpOBaTh y 00YJAIOIIUXCS 3HAHUS U YMEHUS B 00JIaCTH
OMOJIOTHH, HABBIKY UX MIPUMEHEHHUS B IPAKTUYECKOU MPO(HECCUOHATTEHOU NEATEIIbHOCTH.

B pesynbrare ocBoeHus yueOHOro npeamera «brosnorusy 00ydaronmiics J0IKeH

yMeThb:

- OIIPCACIIATL KHBBIC 00OBEKTEI B npupoac; NnpoBOAUTH Ha6J'IIOI[CHI/I$I 3a 3KOCUCTEMaMHu OJIA
BBISIBJICHHSI €CTECTBEHHBIX U AaHTPOIIOI'€HHBIX U3MEHEHUHN, MHTEPIIPETUPOBATh PE3YyJIbTaThl HAOIIOACHUI;

— TOpPOBOAMUTH  MpOCTEHIIME  OUONOTHYECKHE  OKCIEpUMEHTAIbHBIE  MCCIENOBAaHUS  C
COOIII0ICHIEM TIPaBUIT OE30MIaCHOT0 OOpaIIeHus C 00BEKTaMH U 000PYAOBaHUEM;

—  HUCHOJB30BaTh MHPOPMAIUIO OMOJIOTHYECKOTr0 XapaKkTepa U3 pa3IuYHbIX HCTOYHUKOB;

—  TPOTHO3MPOBATh MOCJEACTBUS CBOEH AESITENBbHOCTU MO OTHOIICHHUIO K OKpYXarolie cpene,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOJIIOIATh MEPHI MPOPUIAKTHKY 3a00ICBaHUIl;

3HATH:

—  CTpoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KUBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allUu,
3aKOHOMEPHOCTH NMPOTEKaHUsI OMOJIOTHYECKUX IPOLIECCOB U SIBIIEHUI B OKpY’KaloLIel cperie, HeTOCTHYI0
HAaY4YHYIO KapTHHY MHpPA, B3aUMOCBA3U U B3aUMO3aBUCUMOCTHU €CTCCTBCHHBIX HAYK;

— 3HAUYUMOCTh JOCTHXKEHMH OHMOJOrMYecKOd HayKd U TEXHOJOTHH B INPaKTHYECKOU
JeSTeIbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOIOT .

1.2.2 Tlnanupyemble pe3yJbTaThl 0cBOeHUs yueOHoro npeameta B cooTBeTcTBHU ¢ ®I'OC CIIO u Ha
ocHose ®I'OC COO
Ocoboe 3HaueHue npeamer umeet npu popmupoBanuu 1 pazsutiuu OK u T1K.

Ilnanupyemsble pe3yabTaThbl 00y4eHHs

O01me KOMIeTeH NI

Oomue! JucuunuHapubie (mpeaMeTHbie)’
OK 01. BeiOupats B 4acTu TPYAOBOro | chopMUPOBAaHHOCTh 3HAHUM O MecTe U
CHOCOOBI pelIeHus 3a/1a4 | BOCIUTAHUS: posiu GUOJIOTMM B CHCTEME HAy4yHOTO
npodeccuoHaIbHON - TOTOBHOCTb K TPYZAY, OCO3HAHUE | 3HAHUS; (bYyHKIMOHATIBHON
NesITeIbHOCTH LIEHHOCTH MacTepCcTBa, | TPAMOTHOCTH YeJIOBEKa I pPEeLIeHUs
IIPUMEHUTEIBHO K TpynoJIto0He; AKHU3HEHHBIX MPoOIeM;

Pa3IMYHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHBHOH
JIEATEIbHOCTH TEXHOJIOTHUYECKOM
U COLMAJIbHON HAaMpPaBICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATb,
IUIAHUPOBATh U CAMOCTOSITEIILHO

c(hOpMUPOBAHHOCTH
pacKpbIBaTh cojiepKaHue
OCHOBOIIOJIATalOINX  OMOJIOTHYECKUX
TEPMHHOB W TOHSTUN: XKU3Hb, KIIETKA,
TKaHb, opraH, OpFaHI/ISM, BH,

YMEHUs

VYka3bIBarOTCs JTUYHOCTHBIE W MeTanpeaMeTHble pe3ynbratel u3 ®I'OC COO (B mocneaneit pemaknuu ot 12.08.2022) B
oTriaroibHOi Gopme, hopMupyemblie 0011e00pa3oBaTeIbHEIM YIEOHBIM ITPEAMETOM
2 lucuMILIMHAPHBIE PE3YJIbTAThl YKa3bIBAIOTCS B COOTBETCTBHM C MX TONHBIM TiepedHeM Bo ®I'OC COO (B mociejneit

penaxuuu ot 12.08.2022)




BBITTOJTHSTH TAKyIO JICATEIbHOCTD;
- MHTEpEC K pa3jHyHbIM cdepam

npodecCuoHaIbHON
JeSATeIIbHOCTH,

OBnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HABaTEIbHBIMHU
NEUCTBUSIMU:

a) 0a3oBble JOTHYEeCKHUe
nelcTBHA:

- CaMOCTOSTEIBHO
dhopmynupoBaTh u
aKTyaJIU3UpOBaATh npooiieMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBII
NPU3HAK WM OCHOBaHUA s
CpaBHEHHsI, KiacCH(UKAUN U
0000IIIEeHHS;

- OTIPEACIISTH eI IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTUKEHUS;

- BBISBIISAITb 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
NEeSTEeIbHOCT, OIICHUBATh
COOTBETCTBHUE pe3ynbTaTOB
LEJISIM, OIICHUBATH PHUCKH
MOCJIE/ICTBUI IESITEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIICHHE npu pereHnun
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBble HCCIEA0BATEIbLCKHE
aeicTBusA:

- BIaJeTh HaBbIKAMU Yy4eOHO-
HCCIEA0BATENIBCKON U MPOEKTHON

JeSITeNIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISIBIISITh MPUYUHHO-
CIIeZICTBEHHBIE CBSI3U u
aKTyallu3UpOBATh 3a/avy,
BBIJIBUT'aTh TUIIOTE3Y €€ PCIICHUA,
HaXOJUTh apTryMEHTBI TUIS
JI0Ka3aTelbCTBa CBOMX
YTBEPKIACHUIA, 3a/1aBaTh

rapaMeTpsl 1 KPUTEPUU PELICHHUS;
- QHAJIM3UPOBATH IIOJYYEHHBIE B
xone peleHus 3a1a4u
pe3yibTaThl, KPUTHYECKH
OLICHUBAaTh MX JOCTOBEPHOCTB,
IIPOTHO3UPOBAaTh WU3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMEThb IEPEHOCUTh 3HAHUS B

MOMYJISAIIUSI, DKOCUCTEMa, OWOIICHO3,
ouocdepa; MeTaboIu3M (oOmeH
BEIIECTB M TPEBPAlICHUE DHEPIHUN),
romMeocras (camoperynsius),
OMocHHTE3 Oeka, CTPYKTYpHas
OpraHu3aIus KUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJsus,

CaMOBOCIIPOU3BEIEHUE (PETIPOLYKIUS),
HACJIe/ICTBEHHOCTb, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasi OpraHu3aIus;

c(hOpPMHUPOBAHHOCTH YMCHHUS
pacKpbIBaTh coJiepiKaHue
OCHOBOIIOJIATAIOMINX ~ OMOJOTUYECKHUX
TEOpUA W TUIOTE3:  KJIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
IBOJIIOIIMOHHOM, MIPOUCXOKACHUS
YKU3HH U YEJIOBEKA;

c(hOpPMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOTIOJIAraroIue
OMOJIOTHYECKUE 3aKOHBI "
3aKOHOMEPHOCTH (T. Menpens,
T. Moprasa, H.N. Baswuiosa,

. I'ekkens, ®. Mromiepa, K. bapa),
TPaHMIIBl UX TMPUMEHUMOCTH K YKHUBBIM
cucTeMam;

OpUOOpETEHUE  ONbITa [PUMEHEHUS
OCHOBHBIX METOJI0B HAy4HOTO
MTO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH:
HAOMIOJIEHUST ¥ OMHUCAHHS  JKUBBIX
CHUCTEM, TIPOLECCOB W  SBJICHUM;
OpraHu3alu u IIPOBEJCHUS
OHOJIOTrUYECKOTr0 HKCIIEPUMEHTA,
BBIJIBUKEHUSI  TUIOTE3,  BBISIBICHUS
3aBUCHUMOCTH MEXIy HCCIEAYyEMbIMU
BEJIMUYMHAMU, OOBSICHEHHS TTOTYYEHHBIX
pe3ynbTatoB U (POpMYIMpPOBaHUS
BBIBOJIOB C MCIOJIb30BaHUEM HAYYHBIX
MOHSITUHI, TEOPUI U 3aKOHOB;
c(hOpPMUPOBAHHOCTh YMEHHUS BBIJICNISATH
CYLIECTBEHHbIE TMPU3HAKU BUPYCOB,
KJIETOK  INPOKapuoT U  JyKapHuoT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOI€OIIEHO30B U
9KOCUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMEHa BeWECTB M MPEeBpalCHUS
SHEpPruu B  KJeTke, (OTOCUHTE3A,
IUIACTUYECKOTO M DHEPIeTUYECKOIrO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,
OIIOI0TBOPEHUS, pa3BUTHS u
Pa3MHOXKEHUS, WHIUBUTYaJIBHOTO
pa3BuUTHs  opraHu3ma (OHTOTreHe3a),




MI03HABATEIbHYIO "
MIPaKTUYECKYIO o0macTtu
KHU3HEACATEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIIBMTAThL  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PELIEHUS;

- CIOCOOHOCTh MX HCHOJIH30BaHUS
B ITO3HABATEIIFHON M COIIMAJIbHOMN
MPaKTUKE

O60pBOBI 3a CyIIIECTBOBAHUE,
€CTECTBEHHOT'O orbopa,
BU1000pa30BaHuUs,

MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHCHTOB IKOCHUCTEM,
AHTPOIIOTEHHBIX U3MEHCHU I B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYroBOpOTa BEIISCTB M MPEBpaIlCHHE
SHEpruu B buocdepe;
C(OPMHPOBAHHOCTh YMEHHUSI peElIaTh
OMONIOTMYECKHE 33/1a4d, COCTaBJIATh
TCHOTHIIMYECKHE CXEMbBI CKPEIUBAHMS
JUI  pa3sHbIX THIIOB  HACJCJOBaHHS
NPU3HAKOB y OPraHU3MOB, COCTaBIIAThH
CXEMBI MEPEeHOCa BEIIECTB M YHEPTUH B
IKOCHCTEMaXx (IIeTH TUTaHUS, TUIICBHIC
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaJIN3a U
HMHTEPIIPETAIIAH
nHpopManuu u
nH(POPMAIMOHHbIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3124
npodeccuoHanbHOM
JeSATEITbHOCTH

B o01acTH HEHHOCTH HAYYHOIO
MO3HAHUS:

- c(OPMHPOBAHHOCTh
MHUPOBO33pPEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu u 00111eCTBEHHON
MIPaKTUK{A,  OCHOBAaHHOTO  Ha
JMasore KYJIBTYP,
CIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOETO MECTA B IOJUKYJIBTYPHOM
MHUDE;

- COBEpIIECHCTBOBAaHUE SI3BIKOBOMN
U 4YHUTATEIbCKOM KYyJIbTYpBl Kak
CPEICTBA B3aMMOJECHCTBUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAaHUE LIEHHOCTH HAY4YHOH
JESTEIIBHOCTH, TOTOBHOCTb

OCYIIECTBIISITh  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO
NEeSTeNIbHOCTh MHAMBHUYaIbHO U
B IPYIIIIE;

Osnanenue YHUBEPCATbHBIMHU
y4eOHBIMU MI03HABATEJILHBIMU
JNEUCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAACTb HaBBbIKaMH IOJYUCHUA
uHbOpMAlMM U3  HMCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSITEIHHO
OCYILECTBIIATh IIOMCK, aHAJM3,
CHCTEMaTHU3aLUI0 u
UHTEPIPETALINIO UHpOpMaLUU
pa3IMYHbIX BUIOB U (opm
IIPE/ICTaBIICHMS;

c(hOpMUPOBAHHOCTh yMEHUM
KPUTHYCCKH OIICHWBATh WH(OPMAIIHIO

OMOJIOrNYECKOTO coJiepKaHus,
BKJIIOYAIOLIYIO TICEB/IOHAYYHbIC 3HAHUS
U3 DPa3IUYHBIX MCTOYHHUKOB (CpeAcTBa
MaccoBoi  wHGOpMAIMHM,  HAY4YHO-
HOMYJISIPHBIE MaTepHalbl);
HHTCPIIPETUPOBATE 3 TUYCCKUC ACIICKTBI
COBPEMEHHBIX HCCIIeI0BaHUM B
OHOJIOrur, MEIUIMHE, OMOTEXHOIOTUH;
paccMaTpuBaTh rio0anbHble
JKOJIOTHUYECKHE po0GIEMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOUICHUIO K HHM CO6CTBCHHYIO
HO3ULIHIO;

c(hOpMUPOBAHHOCTh YMEHHI CO3/1aBaTh
COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE
COOOIIeHNs] Ha OCHOBE OMOJIOTHYECKOM
nHpopmanuu u3 HECKOJIbKUX
VCTOYHUKOB, TPAaMOTHO MCIIOIb30BaTh
MOHATUMHBIN anmapaTt OMoJIOTun




- CO3[aBaTh TEKCTHI B PA3JIMYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIHU " EJICBOM
ayJIUTOPHH, BEIOMpast
ONTUMAITLHYIO bopmy
MIPEJICTABJICHHS U BU3YyaTH3aIUH;

- OICHHMBATh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManmu, ee

COOTBETCTBHE  TPaBOBBIM U
MOPAaJTbHO-ITUYECKHM HOPMaM;

- UCTIOJIb30BATh cpezncTa
MH(POPMALIMOHHBIX u
KOMMYHUKAITUOHHBIX TEXHOJIOTHIMA
B pelieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4  C
COOJIIOIEHUEM TpeOOBaHMt
PrOHOMUKH, TEXHHUKHU
0Ee30I1aCHOCTH, TUTHCHEI,
pecypcocOepekeHusl, IPABOBBIX H
ATUYECKHUX HOPM, HOpM
HH(POPMaIMOHHOM 06€30MMacCHOCTH;
- BJIQJICTh HaBBIKaMU
pacro3HaBaHHUsI u 3aIIUThI

uHbopManuy, HUHPOPMALNOHHOM
0€30MacHOCTH JINYHOCTH

OK 04. DddextuBHo
B3aHUMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOIPEENIECHHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBbCKOM, IPOCKTHOU U
COITMAIIbHOM AeSITEIFHOCTH,
OBnajgenne yHUBEpPCATbHBIMH
KOMMYHUKATUBHBIMHU
ACHCTBUAMMU:

0) cOBMeCTHAsI 1eITeJIbHOCTD:

- TOHHMMaTh M UCHOJb30BaTh
IIPEUMYIIECTBA KOMaHJHOW U
WHIUBUAYAIbHON paboOThI;

- TPUHHUMATh LEIU COBMECTHOMN
NesITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOpJAMHHUPOBATh JIEHCTBUS 110 €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH
JNEUCTBUM, pacIpelneisaTb poiid ¢
y4eTOM  MHEHUH  YYaCTHHKOB
00CyX/1aTh pe3yibTaThl
COBMECTHOM paboThI;

- KOOpJIMHUPOBATb W BBIIOJIHATH
paboTy B YCIOBUSX pPEATbHOTO,
BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3alMOJIEICTBHS;

npuoOpeTeHre  OmblTa  MPUMEHEHHs
OCHOBHBIX METOJI0B HAy4YHOTO
MIO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHH:
HaOJIIOJIGHUsT W OINWCAHUS  JKUBBIX
CUCTEM, IIPOLECCOB U  SIBJICHMII;
OpraHu3aluu u POBEJCHUS
OMOJIOTMYECKOTO JKCIIEPUMEHTA,
BBIBIDKEHUS ~ TUIOTE3,  BBISBICHUS
3aBUCHUMOCTH MEXIy HCCIEAYEMBIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTy4YEeHHBIX
pe3ynbTatoB U (POpMYIMpPOBaHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX
MIOHSTUI, TEOPUN U 3aKOHOB




- OCYIIECTBIATh  TO3UTHUBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IMYHBIX CUTYyalUsX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
MHUIUATABHBIM

Osianenne YHHBepPCAJIbHBIMHU

peryJATUBHBIMH JeHCTBUSMMU:
r) NpuHATHE ce0si M JPYrux
JI0en:

- NpUHUMATh  MOTHUBBl U
apryMEHTbl [JPYrux JIIOAEH IIpU
aHaJm3e pe3yJIbTaTOB
NeSATEIbHOCTH;

- TIPU3HABaTh CBOE MPABO U MPABO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMAaTb MHUP C  TO3UIUHU
JPYTOro 4eoBeKa

OK 07. CopneiicTBoBaTh B o0acTH 3K0/10rHYECKOTO c(hOpPMHUPOBAHHOCTH yMEHUS
COXPaHEHMIO BOCIUTAHMS: OPUMEHATh TOJy4YCHHbIC 3HAHUS I
OKpY>Kalolleu Cpebl, - c(hOPMHUPOBAHHOCTH | OOBSICHCHHSI OMOJIOTMYECKUX
pecypcocOepexeHuIo, 9KOJIOTHYECKOI KYJIBTYpBI, | IPOIIECCOB M SIBICHUM, Ui TPUHSITUS
MIPUMECHSITh 3HAHHSI 00 MMOHUMAHHUE BIUSHUS COIHMAIBHO- | TPAKTHYCCKHIX pereHui B
W3MEHEHUU KIIUMaTa, SKOHOMHMYECKHUX TIPOIIECCOB Ha | MOBCEAHEBHONM  KH3HU C  IENBIO
MPUHIUIB OEPEXKIINBOTO | COCTOSTHHE PUPOIHOM u | o0ecnieueHrss 0O€30MaCHOCTH  CBOETO
MIPOU3BO/ICTBA, COLIMAJILHOW Cpelbl, OCO3HAHUE | 3IOPOBbS M 3[0POBBS OKPY>KAIOLIUX
3¢ PeKTUBHO AEHCTBOBATH | I100ATBHOTO XapakTepa | JIrojiel, coOI0IeHns 3J0pOBOTO 00pasa
B UpE3BBIYAITHBIX IKOJIOTHUECKUX TPOOIIEM; YKU3HU, HOPM TPaMOTHOTO TIOBE/ICHUS B
CUTYyaLMIX - IIJIAHUPOBAaHUE U | OKpYXKAIOIIe  OPUPOJHOM  Cpele;

OCYIIECTBIICHHE  JIEHCTBUH B | IOHMMAaHUE HEOOXOIUMOCTH

OKpY)Kalollle cpefile Ha OCHOBE | UCIOJb30BaHUS JOCTHKCHUHA

3HaHUS  [eNed  yCTONYMBOTO | COBPEMEHHOMN ouonoruu u

pa3BUTHS YEJIOBEYECTBA; OMOTEXHOJIOTHUH JUIsl  PalMOHAIBHOTO

AKTUBHOE HEMpUATUE ACUCTBUH, | MPUPOJONOIH30BAHUS

MIPUHOCAIINX BpPEIl OKpY’Karouei

cpene;

- yMEHHE MIPOTHO3HPOBATH

HeOJ1aronpusTHbIE

9KOJIOTUYECKUE MOCTIEICTBUS

MpEeATPUHUMAEMBIX JIEWCTBUH,

MpeI0TBPAIATh HX;

- pacmpeHue OITBITa

JeSTeIbHOCTH IKOJIOTHYECKOM

HaIpPaBJICHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-

HCCIIEIOBATENBCKOU, MPOEKTHON U

COLIMATILHOU JeSITEeNIbHOCTU
[1K 2.2. Opranu3oBsiBath | ['0OTOBHOCTH K paboTe MO [IpuMeHsITh  MONYYCHHBIE  3HAHUS,

Y OCYIIECTBIATh
AKCIUTyaTaluio
OECIMIIOTHBIX BO3AYITHBIX

CHEHaIbHOCTH

YMEHHsI, HaBbIKU B MpodeccroHalbHON
JEATEIIBHOCTH U COLIYME.




CYIIOB BEPTOJICTHOTO
TUIIa, B TOM 4YHUCJIC B
OCOOBIX YCIIOBHSX U
0COOBIX CITy4asix B
HoJyeTe.




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUIIJIMHBI (TPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeIMeTa) U BUABI Y4eOHOi padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl YU4eOHOI 1M CUMIIMHBI (TIpeaMeTa) 61
B T.U.
OcHoBHOe coJep:kaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MIPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHUS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 12
B T.U..
TeopeTudeckoe oO0yueHue 2
MPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHS 2
KonTponbnas padora 1
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B opme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnueckuii IUVIaH U cofep:kaHue y4eOHoi qucuumiunbl (mpegmera) OYIL.13 BUOJIOI'UA

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOIr0 MaTepHuaJia, NpakTUu4YecKue M JadopaTopHble 3aHITHSA, Oo0bem
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst yacop | ‘O LmeTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KiteTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT O 14
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouosornveckux 3HaHWid. CBsi3p OMONOTMM C JAPYrUMH HAayKaMH: OMOXHMUS,
XapaKTepuCcTUKA ouodusnka, 6MoHuKa, reHoreorpadus u ap. Ponb u MecTto Ouonoruu B GOpMUPOBAHUN COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHpa. YPOBHM OpraHu3aluu XKuBoil marepuu. OOuias XapaKTEepUCTHKA >KU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIIETOK

CamocrosiTeibHas padora odyuyarommxcs Nel 1

1. 3anonHeHue TaOJIUIBI C OMNMCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX JOCTOMHCTBAMHU MU

HEeJ0CTaTKaMH.

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

3. 3anonHeHre CpaBHUTEIbHON TaOJIUIIBI CXOJICTBA U Pa3IMUUi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 6 OK 01
CTpykTypHO- Conep:xxanue yueOHOro MaTepuaJia 2 OK 02
(pynkuuonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHusanus KJICTOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHYECKHH.
KJIETOK OnHOKIJIETOUHBIE M MHOIOKJIETOUHBbIE OpraHu3Mbl. CTpoeHue NpOKapHOTHYECKOM KiIeTKH. CTpoeHue

syKapuoTHueckoil kietku. Hekiierounsle popmbl )kU3HH (BUPYCHI, OakTeprodarm)

IIpakTunyeckoe 3ansitue Nel 2

Bupycubsle u OakrepuanbHble 3a0oneBanus. OOmMe MPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.

Ilpeocmasnenue ycmmuvix coobweHuii ¢ npezenmayuel, NOO20OMOBIEHHbIX NO NEPEeyHI0 UCMOYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnas paGora Nel 2

CtpoeHue KIETKH (pacTeHHUs, )KUBOTHbIE, TPUOBI) U KJIETOUHbIE BKIIOYEHHS (Kpaxmal, KapOTHHOM]IBI,

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

KJIIETKE: peIuTuKanus, OnocuHTe3 Oemnka, penapanus. [ eHeTHYecKuii KoJl M ero CBONCTBA

IIpakTuyeckoe 3anaTHe Ne2 2

Pemenue 3a1au Ha onpeeneHne MOCIeA0BaTEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

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

dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHast padoTa odyuyarommxcs Ne2 1

3aroTHeHHe CPaBHUTEILHON TaOIHIIBI XapaKTEPUCTHK TUIIOB OOMEHA BEIECTB
Tema 1.5. 2 OK 02
Ku3nennsrii unksa | Comep:kanue y4e0HOro MaTepuasa 1 OK 04
KJ1eTKd. Murto3s. Kiterounslii 1uki, ero mepuoabl. MUTO3, €ro CTaJuyd M NPOUCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meiho3 u ero craguu. IloBenenue xpomocom B Meioze. Kpoccunrosep.

bronornyecknii cMbICa Meio3a

CamocrosiTeibHasi paboTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IUKJIA KJIETKU
Pa3nesn 2. Ctpoenue u pyHKIMH Opraiusma (Bcero) 15

(11+4)

Pa3nea 2. Ctpoenue u pynkuuu opranusma (1 cemectp) 11
Tema 2.1. CTpoenue 1 OK 02
Oprasusma Copepxxanue ydyeOHOro marepmuaJia: 1 OK 04

MHoroxkneTounble OpraHu3Mbl. B3auMoOCBsI3b OpraHOB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM

oprausMme. ['omeocTas opranusma U €ro o IepKaHue B POLIECCE )KU3HEAEATEIbHOCTU
Tema 2.2. 2 OK 02
DopMbl Copaepxxanue yuyeOHOIro MaTepuasa 1
PAa3MHOXKEHHSA @opMbl pa3MHOXKEHHUSI OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Oecronoro
OPraHu3MoB pazmHokeHus. IlomoBoe pa3MHokeHue. ['ameroreHe3 y >XMBOTHBIX. (CriepMaToreHe3 M OOTEHE3.

11



CTpOCHI/IC ITOJIOBBIX KJICTOK. OHJ'IO,I[OTBOpeHI/Ie

CamocrosiTeibHas padora o0yuyarommxcs Ned 1
3anosHeHHe TaOIMLIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepamMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOro MaTepuaja 2 OK 04
pacreHmi, WNuauBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaNBHBINA NIEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHAIBHOTO Pa3BUTUS Yy KMBOTHBIX M dejoBeka. [Ipsmoe m HempsiMoe pa3BHUTHE.
4eJ10BeKa buonoruueckoe crapenue u cMepTb. OHTOre€He3 pacTeHU
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 02
HaCJ1e0BaHUA OcHOBHBIE TOHSTHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Menugens OK 04
(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpelnBanue). B3anmoaelicTBie reHoB
IpakTuyeckoe 3ansitue Ne3 2
Pemienue 3a1au Ha onpe/esieHre BEpOATHOCTH BOSHUKHOBEHUS HACJIEACTBEHHBIX ITPU3HAKOB IIPU MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3HPYIOIIEM CKPEIIMBAaHWM, COCTABICHHE T'E€HOTHUIIMYECKUX CXEM
CKpEeLMBaHUs
Tema 2.5. 3 OK 01
CuenjieHHoOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJle/l0OBaHue 3akonbl T. Moprana. CuermsieHHOe HaclelOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IPU3HAKOB, CUEIUIEHHBIX C MOJIOM
CamocrtosiTeibHas padora o0yuyarommxcs: NeS 1
PazpaboTka rioccapus
HToroBast KOHTpoJIbHAs paboTa 1
Hmoz 1 cemecmpa: MaxkcumanbHas yyeOHasi Harpy3ka (Bcero) 30
OO0s13aTenbHas ayIuTOpHAas yueOHast Harpyska (BCero) 25
MIPAKTHYECKUE 3aHATHS 6
naboparopHble 3aHATHS (PabOTHI) 2
CaMOCTOSATENIbHAs paboTa 5
KOHTpOJIbHAasI paboTa 1
2 cemecmp 42
Pa3nes 2. Ctpoenue u pyHKIuH opraiusma (2 cemecrtp) 4
Tema 2.6. 4 OK 01
3aKOHOMEPHOCTH Conepkanme y4eGHOro MaTepHaia 2 OK 02
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HU3MECHYNBOCTH

N3MeHYMBOCTh NPU3HAKOB. BHIBI M3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACIIEICTBEHHAs. 3aKOH
FOMOJIOTUYECKUX PANOB B HacieiacTBeHHOM m3meHunBoctu (H.M. BaBumio). Myrtanuonnas teopus
M3MEHYMBOCTH. Buapl MyTauuii 1 npuurHbl UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacneacrBeHHbie
3a00JIeBaHUs YeIOBEKa. | €HHbIE M XPOMOCOMHBIC OOJIe3HHM uelnoBeKa. bole3HM ¢ HacieICTBEHHOM
MIPEAPACIIONOKEHHOCThIO. 3HAYE€HUE MEIMIMHCKONM TE€HETUKHM B INPEJOTBPAIICHUM U JICYCHUU
TeHETHYECKUX 3a00JIeBaHHI YeJIOBEKa

OK 04

IIpakTuyeckoe 3ansaTue Ned 2

Pemenne 3amau Ha omnpeneneHue TUNAa MyTalMUd NpU IEpeJadye HACJIEACTBEHHBIX IIPU3HAKOB,

COCTAaBJICHUE T€HOTUIIMYECKUX CXEM CKPEIUBAHUS
Pasnen 3. Teopusi 3BoJ1IounK 9
Tema 3.1. UcTopus 3 OK 02
3BOJIIOLMOHHOTO Copnep:kanue yueOHOro MaTepuasia 2 OK 04
Y4eHHus. ITepBbie 3BomormonHsle koHmenmuu (OK.b. Jlamapk, XK.JI. broddon). DBomaronmoHHas Teopus
Muxpos3BoJronus Y. MapBuna. CuHTETHYECKAsI TEOPHUS IBOJIIOLIMU U €€ OCHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. Ilomynsauus Kak 3JeMEHTapHas €OUHULA D3BOJIOLMU. ['eHeTMYecKne OCHOBBI

ABOJIIOLIMU. JJIEMEHTapHble (akTopbl 3BONOLMU. EcTecTBEHHBIM OTOOp - HampaBisIFOIIMKA (hakTop

sBoJiroLIMH. BuiooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUU

CamocrosiTeibHas padora o0yuarommxcs Ne6 1

Pazpabotka rioccapus

Pa3paboTka eHTHl BpeMEHH pa3BUTHUS HBOJIIOLIMOHHOTO YUEHUs
Tema 3.2. 3 OK 02
MaxkposBosonusi. | Comep:kanue y4e0HOr0 MaTepuasa 2 OK 04
Bo3HukHOBeHUE H MakposBomtonusi. @opmbl M OCHOBHBIE HampasiieHus: Makpolspomonuu (A.H. Cesepnos). Ilytu
pa3sBUTHE JKM3HHM HA | JOCTHXKEHMs OHosoruyeckoro nporpecca. CoxpaHenue Onopaznoobpasust Ha 3emiie.
3emure ['unoTe3bl U TeOpUM BO3HUKHOBEHUS >KU3HM Ha 3emuie. IlosiBieHne mepBhIX KIETOK U MX 3BOJIOLUS.

[Tpokapuotrsl u d3ykapuoThl. lIpomcxoxkneHne MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHHE

OCHOBHBIX IIapCTB AYKapuoT

CamocrosiTeibHas padora o0y4yarommxcs Ne7 1

Pa3paboTka JeHThl BpeMEeHN BOZHUKHOBEHUS M PAa3BUTHSI )KU3HU Ha 3emiie
Tema 3.3. 3 OK 02
Ipoucxozxnenue Cozep:xanue y4eGHOTro MaTepuaia 2 OK 04
“eJI0BCKA — AHTpomosiorus — Hayka o 4enoBeke. CucTeMaTHuecKoe IMOJI0KEHHE 4esoBeka. CXOJICTBO U OTINYMS
aHTpoIoreHes YeJI0BeKa C )KUBOTHBIMH. OCHOBHBIE CTaJMH aHTPOIOTEHE3a. IBOITIONNS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckue pacbl MU HUX CAUHCTBO. BpeMﬂ U NOYTH PpacCCJICHUA 4YCJIOBCKA II0 IIJIAHCTC.
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HpI/ICHOCO6J'IeHHOCTI> YCJIOBCKA K pa3HBIM YCIIOBHAM CPCbL

CamocrosiTeibHas padora o0yuyarommxcs Ne§ 1

Pa3pa0oTka JeHThl BpeMEHHU MPOUCXO0XKICHHSI YeJloOBeKa
Pa3nea 4. Jkosnorus 17
Tema 4.1. 2 OK 01
IKOJ0rHYecKne Conep:xkaHue y4eOHOro MaTepuasa 2 OK 02
(¢axTops! u cpeanl Cpenpl oOWTaHHMS OPraHW3MOB: BOJIHAs, HA3EMHO-BO3MYIIHAS, IMOYBEHHAs, BHYTPUOPTraHW3MEHHAS. OK 07
KU3HU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpel oOuTaHus opraHu3zmoB. IIpucnocoOsieHuss OpraHu3MoB K

XKHU3HM B pasHbiXx cpenax. Ilonsatue skosormyeckoro ¢axropa. Kiaccupukanus 5KOIOrHYECKUX

¢dakropos. [IpaBuno munumyma FO. JInbuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. 5 OK 01
Honyasinus, Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJA U MOMYJALMU. DKOJOTHYECKas HMILIA BUAA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBI XapakTepucTuky nonymnsauuu. CooblecTBa U SKOcUCTeMbl. broleHo3 u ero crpykrypa. CBs3u Mexay

opranuzMamMu B OuoreHo3e. CTPYKTypHBIE KOMIOHEHTHI SKOCHCTEMBI: IMPOJIYLUEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BenecTB u NOTOK 3HEpruu B skocucteme. Tpoduyeckre ypoBHU

IlpaxkTuyeckoe 3ausitue Ne5 2

Pemienue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 1O IMEpeHOCY BEIIeCTBA W SHEPrHMM B

HKOCHCTEMAX C COCTaBJICHUEM TPOYUIECKHX LETei 1 mUpaMul OMOMacChl U DHEPTUU

CamocrosiTeibHasi paboTa o0yuarommxest Ne9 1

CocTtaBJieHHe CXeM KPYrOBOPOTa BEIIECTB
Tema 4.3. buocdepa 2 OK 01
- rJ100aJIbHAS Copnep:kanue yueOHOro MaTepuasa 2 OK 02
IKOJIOTHYECKAS buocepa — xuBasg obGomnouka 3emnu. PasButue mnpenacraBneHuii o Ouochepe B Tpymax B.M. OK 07
cucreMa Bepnanckoro. Ob6nactu 6unocdepsl U ee KOMIOHEHTHI. JKrBoe BelecTBO 6rocdepsl U ero ¢ yHKIINH.

3aKOHOMEPHOCTH CyllecTBOBaHUS Ounocdepbl. OcodeHHocTH Orochepsl Kak T100ambHOM IKOCHCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB M OHOr€OXMMHUYECKHE LIUKIIBI.

I'noGanbHbIE KOJOTHYECKHE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Conep:xaHue yueOHOro MaTepuaa 2 OK 02
(¢axrTopos Ha AHTpOIIOT€HHbIE BO3JEUCTBUS Ha Ouochepy. 3arpsi3HEHUS KaK BHUJ AHTPOIOT€HHOTO BO3ACHCTBHUSL. OK 04
onocdepy AHTpoONOreHHsle BO3JeiicTBUA Ha aTMmocdepy. BosxeiictBus Ha ruzapocdepy. BosaelictBus Ha OK 07

autocdepy. AHTPOIIOTEHHBIE BO3ACHCTBHUS Ha OMOTHYECKHIE COOOIIEeCTBA. IIK 2.2.

IIpakTuyeckoe 3ansaTue Ne6 (mpoeccnoHaTILHO-OPHEHTHPOBAHHOE) 2
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OTX0/bpI TPOU3BOJICTBA
Tema 4.5. Bausinue 4 OK 02
COUMAJILHO- Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 04
IKOJIOTHYECKUX 310poBbe U ero cocrapistouie. GakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIIMSAIOIIME HA OpPraHU3M OK 07
(¢axrTopos Ha yenoBeka. [IpoOiemMa TEeXHOT€HHBIX BO3JECUCTBUN Ha 3J0pPOBbE 4ejOBeKa (PJIEKTPOMArHUTHBIC IOJIA, K 2.2.
310pOBbE YeJI0BeKa | ObITOBAs XUMHS, NU30BITOYHBIC IIYMBI, paJdalys U T.1.). AjanTanus opraHu3Ma 4yelioBeka K (hakropam
okpyxaromieid cpenpl. [IpuHiunsl dhopMupoBanus 310poBbecOeperaromiero noseaeHus. duszndeckas
AKTUBHOCTb M 3/10pOBbE. BHOXMMUYECKUE ACTIEKTHI palllOHAJILHOTO IUTAHUS
JlaGoparopHasi padora Ne2 (nmpo¢eccuOHATIBLHO-OPHUEHTHPOBAHHOE) 2
YMcTBeHHast paboTOCIIOCOOHOCTh
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (co/lep:KaHNe MPUKJIATHOTI0 MOTYJIs1)
Pa3nes 5. buosorus B :KM3HU 10 OK 01
Tema 5.1. 5 OK 02
Buorexnosornu B | Cogep:kanue y4eGHOro MaTepuaia 2 OK 04
JKH3HHM KaK10T0 buoTtexHonorust kak Hayka W Mpou3BoAcTBO. OCHOBHBIE HANpPABIEHHS] COBPEMEHHOM OMOTEXHOJIOTHH. IIK 2.2.
Metoasl 6uorexHonmoruu. OOBEKTH OMOTEXHOJNOTHUU. JTHKA OMOTEXHOJIOTMYECKUX M TeHETHYECKHX
sKcnepuMeHToB. [IpaBmina moucka u aHanm3a OMOAKOJIOTHMYECKOW HH(OpPMAIMK W3 Pa3IHIHBIX
UCTOYHUKOB (HayyHas W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MacCOBOW HH(OpPMAIMH, CETh
WurtepHer u npyrue)
IIpakTyeckoe 3ansaTue Ne7 2
Kelicbl Ha aHanmu3 WHQOpPMALMM O HAayYHBIX JOCTHXKEHHUSX B 00JacTH T€HETHMYECKHUX TEXHOJIOTUH,
KJICTOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHH.
CamocrosiTesibHas padoTa o0yuarommuxcst NelQ 1
ITonroroBka mpe3eHTalMy I 3alUThI Kelca
Tema 5.2. 5 OK 01
buorexnosorun B IIpakTuuyeckoe 3ansiTue Ne§ 4 OK 02
npoMbinuieHHocTH | Kelicel Ha aHanu3 nHGOpMalKy O pa3BUTHUN IPOMBILIUIEHHBIX OMOTEXHOJIOTUI OK 04
[K 2.2.
CamocrositeibHas padora o0y4yarommxces Nell 1
IToaroroBka nmpe3eHTaMu JJ1s1 3aIUTHI Keica
IIpome:xxyTouHasi aTTecTauMsa N0 AUCHMILIMHE (peaMeTy): nuddepeHupoOBaHHbIN 3aueT 2
Hmoz II cemecmpa: MakcumanpHas yueOHas Harpy3ka (BCero) 42
OO0s13aTenbHas ayIuTOpHAs yueOHast Harpy3ka (BCEro) 36
MPAKTUYECKUE 3aHATHUS 10
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nabopaTopHble 3aHATHS (PaObOTHI) 2

camocTosTeNbHas paboTa 6

nudepeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHast Harpy3Ka (BCero) 72

OO6s3arenbHast ayaquTopHas yueOHast Harpy3ka (Bcero) 61
IIPAKTHYECKUE 3aHATHS 16

naboparopHbie 3aHsITHS (PabOTHI) 4

caMOCTOSTENIbHAsI paboTa 11

KOHTpOJIbHAs paboTa 1

HUmoecosas ammecmayusi 6 hopme nudhHepeHIIMPOBAaHHOTO 3a4eTa 2
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3. YCJOBUSA PEAJIM3ALIUA TPOI'PAMMBI YYEBHOI'O IPEJIMETA

3.1 TpeGoBaHusi K MUHMMAJIbLHOMY MATEPHUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

VYuebnast gucuumuiMHa (IpeAMEeT) peanu3yercs B yueOHOM KaOuHere 0e30macHOCTH
YKU3HEIEATEIbHOCTU U OXPAHBI TPYAA.

O6opynoBanue yaeOHOro KabUHeTA!

— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYarOUINXCs;

— pabodee MeCTO MpENoIaBaTes;

— METOJIMYECKHE MATepUaJIbl 10 JUCIHUIUIMHE (TIPEIMETY).

Texnuueckue cpencTBa oO0ydeHHss pabodero MecTa NpPEnoJaBaTelsi: KOMIBIOTEPHOE
000py/s0OBaHUE, COOTBETCTBYIOILEE COBPEMEHHBIM TpeOOBaHUSAM O€30MacCHOCTH U HaAEXKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(DYHKIIMOHAIBHOTO HCIIOJNB30BaHUS KaOMHETa C LENbIO
W3y4deHUs: Y4eOHOW JUCHUIUIMHBI (TpenMeTra), MYJIbTUMEIUHHOE 000pynoBaHHE (TPOEKTOpP U
NPOCKIIMOHHBIN 3KpaH WM WHTEPAKTUBHAS JOCKA), JOKaJbHAs CETh C BBIXOJ0M B Internet.

HaumenoBanue crenuanbHOrO TMOMELIEHUS: Yy4yeOHas ayAuTopusl JUIsl TMPOBEACHUSA
NPAaKTUYECKUX 3aHITUH, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJIBTAIHHA, TEKYIIETO
KOHTpPOJIS, TMPOMEXYTOYHOM aTTeCTalluHd, OCHAIlleHHas OO0OpYyJOBaHMEM M TEXHUYECKUMHU
CpeAcTBaMU OOYYEHHs, a TAK)K€ YHTAIBHBIA 3al, TOMEIIEHUE IS CaMOCTOSTENIbHOW PabOTHI, C
noctynoM k cetu «MurtepHer» u OUOC. OcHalleHHOCTh: KOMIUIEKT y4eOHOW MebOenu, HOYTOYK,
IPOEKIIMOHHOE 000pyI0BaHuE (MYIbTUMEIUNHBINA IPOEKTOP U IKPaH).

Ilepeyenb  JIMIEH3MOHHOTO M  CBOOOJHO PaCIPOCTPAHAEMOr0 IPOrPaAMMHOIO
o0ecrneyeHus:
CucremHuoe u npukiaaasoe I10

Ne HaumenoBanue No nunieHzun
/11
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 (pa3ubiit No Ha kaxa0i
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-dpunstp SkyDNS 10-05109
IIporpammuoe ob6ecneuenune mno GNU General Public License (¢cBo6oaH0 pacnipocTpansiemoe)
No ITepedenn
1 Open Office
2 | Moit Oduc
3 | Gimp

IIpu n3ydenuu npeamera B popmare 3JIEKTPOHHOI0 o0y4yeHus ¢ ucnoab3osanuem JOT
ITporpammsl 11 BuneokoHdepenmuii: Zoom Cloud Meetings, SInaekc Texemoct.
OnektponHas matdopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3aunu NporpaMmbl

Jiis peanuzanuy nporpaMmMbl OMOIHOTeUHBIH (HOHA 00pa3oBaTeNbHON OpraHU3alluu T0JKEH
UMETh TeYaTHbIE W/WIM DSJIEKTPOHHbIE oOpa3oBaTelibHble W HH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEH IyeMble /ISl UCTIONb30BaHUs B 00pa30oBaTeIbHOM IMpoIiecce.
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Ilepeyenn y4eOHBIX U3IaHN, JONOJHUTENbHON JuTepaTypbl HHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0M0JIMOTEYHOr0 (hoHIA:

3.2.1 OcHOBHbIE HCTOYHHKHU:

1. buonorus: 10-ii kmacc: 06a3oBblii ypoBeHb : yueOHuKk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakuueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : 3nexTpoHHbId // Jlanp :
anekTpoHHO | 6ubanoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexum noctyna:
quist apropus. [lonb3oBareneit/

2. bwuonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pyouos [u np.]. - 6-e u3z., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anekTpoHHbIH // Jlanb : anekTpoHHO-OMONMMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/409211 - Pexxum fgocrtymna: 1uist aBTOpU3. MOJIb30BaTENEH.

3.2.2 Ilepevyenb npogeccHOHAIBHBIX 0a3 JaHHBIX U HH(OPMALMOHHBIX CIPABOYHBIX
cUCTeM:

3. Koncynprantlluroc : cipaBoYHO-TIONCKOBasi cucrema : opunuanbHbii caiit. — URL
: https://www.consultant.ru/. - TeKCT : 3JIEKTpOHHBII

4. Tapanr : uapopmMannoHHo - npaBoBoi moprain. — URL : https://www.garant.ru/ . —
TekcT : 371eKTPOHHBIH.

5. Konekc : mpodeccuonanbnas cnpaBoyHas cucrtema. - URL :http://www.kodeks.ru/. —
TekcT : 37eKTpOHHBIN

6. DinekTpoHHas OuOIMOTEKa Y4eOHO-METOJAMYECKOro IEHTpa IO OO0pa3oBaHUIO Ha
JKETIe3HOIOPOXKHOM TpaHcmopTe : oduuuanbubiii cait. — URL  : https://umczdt.ru/books/. —
PexxuMm noctymna: njis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanp : snexktpoHHas OubnuoreuyHas cucrema. — URL : https://e.lanbook.com/. —
Pexxum noctymna: njis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

8. BOOK.ru: snextponHo-0nOaMoTeyHas cuctema : cailt / KHOPYC : uzmarenscTBO
yue6Hoit tutepatypbl. — URL : https://book.ru/. — Pexxum noctyna: 1jist aBTopu3. 0JIb30BaTeNei
- Texer : 2neKTpOHHBIN.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubnauoreka : caift. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: nmius 3aperucTpup.. nosnb3oBarteneil. — Tekcr
DJIEKTPOHHBIN.

10. MunucrepctBo Ttpancnopta Poccuiickoit ®eaepauuu : oQuUIMaNbHBIA CcalT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 3JI€KTPOHHBIHN.

11. PXK/ : opunmanensiii caift. — URL : https://www.rzd.ru/. — TexkcT : 31€KTpOHHBIH

12. denepanbHOE areHTCTBO KEJIE3HOJIOPOKHOTO TpaHCHopTa : OUIMATIbHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 21eKTpOHHBIN.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IIPEJMETA
KoHTponb U olleHKa pe3yIbTaTOB OCBOCHUS Y4eOHOTO npenmeTa «bruonorus» pacKpbIBaroTCs

yepe3 MUCHUIUIMHAPHBIE Pe3yibTaThl, HAllpaBJICHHbIE HA (OpPMHUpPOBaHHE OOIIUX KOMIIETEHIMH IO

paszenam U TeMaM CoJiepyKaHusl yueOHOro MaTepHara.
[TpomexyrouHas atrectanus B popme ouppepenyuposannozo 3auema.

Oo6masi/npodeccuonanbHast

Pa3znea/Tema THun oneHoOYHBIX MEePONPUATHH
KOMIIeTeH U
Paznen 1. Kuaerka - | KontponbHas pabora
CTPYKTYPHO- «MonexynspHbIi YPOBEHb
(pyHKIHOHATIBHAS OpraHHu3alH )KUBOT0»
eIMHHIIA }KHBOT0
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBIA OIIPOC
OK 02 HayKa. OO6mas | 3anmonHeHHE TaOIUIIBI c
XapaKTePUCTHKA KU3HH OMHCaHUEM METO/IOB
MUKPOCKOITUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJOCTaTKaMu
3anonuenue Tabmmuel  «Bxian
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIULBI CXOJCTBA W Pa3IUYMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 (GyHKIMOHATbHAS BOIIPOCAM JIEKIIUH
OK 04 OpraHu3aIys KJIETOK Brimonnenue 54 3aluTa
nabopaTopHON pabOThI
[IpakTuueckoe 3aHATHE.
IIpencraBnenue YCTHBIX
COOOIIEeHUH C  Tpe3eHTalUeH,
MOJIFOTOBJIEHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJ0BAaHHBIX
npenojaBaTesieM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANBHBINA ONPOC
OK 02 ¢dbyHkMoHanbHbIe (akTopsl | [IpakTHueckoe 3aHsTHE
HaCJIEJCTBEHHOCTHU
OK 02 Tema 1.4. O6men BeuiecTB U | OpOHTANBHBIN ONPOC
IIPEBpAlllCHUE DSHEPIMM B | 3allOJIHEHUE CPaBHUTEIIbHOU
KJIETKE Ta0JIMLBI XapaKTEPUCTHUK THUIIOB
oOMeHa BeIIeCTB
OK 02 Tema 1.5. JKusnennsii | O0cyxneHue o BOIIPOCaM
OK 04 UK KJIETKH. Murto3s. | nekuun
Meiio3 Pa3paboTrka  neHTBI  BpeMEHH
YKU3HEHHOT'0 IIMKJIA KJIETKU
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(PYHKIIMHU OpraHu3zMa U QYHKIIUH OpPTraHU3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUs
OK 04 Oprasusma
OK 02 Tema 2.2. @opmbl | DpOHTAIBHBIN OIPOC

Pa3MHOKCHHUA OPpTaHU3MOB

3anonHeHHe TaOJUIBI ¢ KPaTKOM
XapaKTepUCTUKON U TNpuMepaMu
($bopM pa3MHOKEHHS OPTAHU3MOB
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OK 01 Tema  2.3. Onrorene3 | TectupoBanue
OK 02 pacTeHHUH, IKUBOTHBIX U
OK 04 YeJI0BEKa
OK 01 Tema 2.4. 3akoHomepHOCTH | DpOHTANBHBIN ONPOC
OK 02 HacJaeqOBaHUsI TectupoBanue
OK 04 IIpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemiennoe | TectupoBaHue
OK 02 HACJICIOBAHUE TTPU3HAKOB Pa3pabotka rioccapus
[TpakTueckoe 3anaTue
OK 01 Tema 2.6. 3akonomepnoctu | TectupoBanue
OK 02 W3MEHUYUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpaborka rioccapus
Mukpo3BOIIOIHS Pa3paboTrka  7eHTBI  BpEeMEHHU
pa3BUTHS HBOJIFOLIMOHHOTO
yueHus
OK 02 Tema 3.2. Makpos3pomtonus. | OnieHruBaemast TUCKyCCHS
OK 04 Bo3nukHoBeHHe U pa3Butue | PazpaboTka  JIGHTBI ~ BpEeMEHH
JKU3HU Ha 3emiie BO3HUKHOBEHHS M  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | @poHTaIBHBINA OIIPOC
OK 04 YeJI0BEKa — aHTPOIIOTE€HE3 Pa3paboTrka  neHTBI  BpeMEHHU
MIPOUCXOXKACHUS YEeJIOBEKa
Paznen 4. Dxonorus KontponbHas pabora
«Teopernueckue aCTICKTBI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpbI U CpeIbl KU3HU
OK 07
OK 01 Tema 4.2. Tlomynsuus, | CocTaBieHHE cXeM KpyroBOpoTa
OK 02 COO0O0IIECTBA, DKOCUCTEMBI BEILIECTB
OK 07 [TpakTHueckoe 3aHATHE
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKyCCUS
OK 02 riobanpHas sKosiornyeckas | TectupoBanue
OK 07 cucreMa
OK 01 Tema 4.4. Bimstnue | TectupoBanue
OK 02 aHTpororeHHslx (¢akropos | [IpakTrueckoe 3aHsTHE
OK 04 Ha Omocdepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bnustnue | OuenuBaemasi JUCKYCCHUS
OK 04 COLMAIIBHO-IKOJIOTUYECKUX | BoImomHenue nmabopaTopHOMH
OK 07 (dakTOpoB  Ha  37I0pOBbE | PabOTHI
I1K 2.2. YeJI0BEKa
Pazgen S. bBuoaoruss B | 3amura Keiica: MpEIACTaBICHUE
JKH3HH pE3yJIbTaTOB  PELIEHUs]  KEMCoB
(BBICTYTIJIEHUE C MTPE3EHTAINEeH)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHenue keiica Ha aHaIu3
OK 02 KU3HH KaXKJI0TO nH(popManun 0 HAay4YHBIX
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OK 04 ITOCTHIKEHUSIX B o0Jractu

IIK 2.2. TeHETUYECKUX TEXHOJIOTHH,
KJIETOYHOM WH)XEHEPHH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MpeJICTaBICHHE pe3yabTaToOB
peLIEHHUs KEWCOB

OK 01 Tema 5.2. buorexHonoruu B | BeimosiHeHHEe Keiica Ha aHalu3

OK 02 IIPOMBILIECHHOCTH uHpopMaun 0 pa3BUTUU

OK 04 MIPOMBIIIICHHBIX OMOTEXHOJIOTHH,

[IK 2.2. MPEJCTaBICHUE pe3yJbTaTOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

- JIGKIIUU TPAJUIMOHHbIC 0€3 MPUMEHEHUsSI MYJbTHMEIUIHBIX CPEICTB U 0€3 pa3IaTOYHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

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

- CAMOCTOSITEIIbHBIC U KOHTPOJIBHBIC Pa0OTHI;

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumodelicmeue npenooasamens Kak cyovekma ¢ 00y4aiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHasi TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJible cToJIbl (KOH(GEPEHIINN) C UCIIOJIb30BAaHUEM CPEJICTB MYJIbTUMENA,

- perieHre MpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJT MOAYJIFHOTO O0Y4eHHS;

- 00yueHHe ¢ MCII0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIUX MIPOrpamm;

(63aumodeticmeue npenooasamens Kaxk cyovekma ¢ 00yYAIOWUMCA KAK CYObeKmom
NO3HABAMENLHOU 0esIMelbHOCIU).
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