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1 OBIIASI XAPAKTEPUCTHKA PABOYEI IIPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
TACIATLTAHBI
OV]1.13 BUOJIOT sl

1.1 Mecto mnpenmera B CTPYKTYpe OCHOBHOH mpodeccnoHaIbHOI 00pa3oBaTebHOI
NPOrpaMMblI

Oo6meobpazoBatenbHas  gucimiuinaa  OYJ1.13  buosorust  siBisieTcss  00s3aTeNbHON  Y9acTHIO
o0reoOpazoBarepbHOr0 MHKIA oOpazoBarenbHON mnporpamMmbl CIIO B cootrBerctBuu ¢ ®I'OC 1o
cneuuanbHocty  23.02.06 TexHuyeckas 3KCIUTyaTalus MIOJIBJKHOTO  COCTaBa JKEJIE3HBIX JOpOT
(Ter1oBO3BI)

[Ipu peammzampm paboyeld MpOrpamMMbl MOTYT HCIIOJB30BATHCS pa3M4HbIe 00pa3oBaTEIbHBIE
TEXHOJIOTUH, B TOM YHCJI€ JUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOIOTUH, 3JIEKTPOHHOE 00yUEHHE.

1.2 He.]'ll/l U IUIAHUPYEMBbIE Pe3yJabTaThl OCBOCHUSA IUCHMIIJIMHBI:

1.2.1 Lean 00meodpa3oBaTebHON JMCHUNIUHDBI

Hens mucrprumnbl  «buonorusyy: chopMUpoBaTh y OOydYaOIIMXCS 3HAHUS W YMEHUS B o0iactu
OMOJIOTHH, HABBIKM MX MPUMEHEHHS B TPAKTUYECKON IPOPECCHOHATBHOMN e TETHHOCTH.

B pesynbrare ocBoeHus1 yueOHON AUCHUIUIMHBI O0YYarOMIUICS TOJIKEH

yMeThb:

—  ONpeAessTh KUBBIE OOBEKTHI B TPUPOJE; MPOBOAUTH HAOIMIOACHUS 32 DKOCHCTEMaMH IS
BBISIBJIICHUS €CTECTBEHHBIX M aHTPOTIOT€HHBIX M3MEHEHH, HHTEPIIPETUPOBATh PE3yIbTAThl HAOIFOICHHIH;

— TPOBOAWTH  TPOCTEHIINE  OMOJOTMYECKHE  OKCIIEPHUMEHTAIBHBIC  WCCIEAOBAHHS  C
coOJII0IeHHEM TTpaBuIl 6e30MacHOro o0paleHus ¢ 00beKTaMu U 000pyI0BaHUEM ;

—  HCHOJb30BaTh HHPOPMAIHMIO OMOJIOTMYECKOT0 XapakTepa U3 pa3IMuHbIX UCTOYHHUKOB;

—  TPOTHO3MPOBATH MOCIEJICTBUS CBOEH JESATENbHOCTH MO OTHOUICHHIO K OKpY’Karollei cpene,
coOCTBEHHOMY 3/I0POBBIO; 00OCHOBBIBATH M COOJIOIaTh MEPhI PO HIIAKTUKN 3a00I€BaHUH;

3HATh:

— CTpOEHHME, MHOTooOpa3ue M OCOOCHHOCTH JKHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3aluu,
3aKOHOMEPHOCTH MPOTEKaHUs OMOJIOTMYECKUX MPOIIECCOB U SIBJICHHUI B OKpY>Kalollel cpele, HEeI0CTHYIO
Hay4YHYI0 KapTHUHY MUPa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— 3HAYUMOCTh JIOCTHKEHHM OHMOJOrMueckoil HaykKM U TEXHOJOTMMl B MNpaKTUYECKOU
JeSITeIbHOCTU YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJOTHIl U arpoOMOTEXHOIOTHIA.

1.2.2 Tlnanupyembie pe3yJabTaThbl 0CBOEHHs 00111€00pa30BaTEeIbHOM JUCHUILIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocose PI'OC COO
Oco0oe 3HaueHue aucuuIUInHa uMeeT npu dopmupoBanuu U pazsutuu OK u [1K.

ILianupyembie pe3yJbTaThl 00yUeHHUsI

O01mue KoMneTeHIINHA

O6mue’ JlncuuninHapHbie (mpeaMeTHbIe)

OK 01. Beibupats B 4acTu TPYAOBOr0 | CQOPMUPOBAHHOCTh 3HAHUN O MECTEe U
CHOCOOBI pelIeHus 3a1a4 | BOCIIUTAHUS: ponu OHOJIOTUU B CHCTEME HAy4HOTO
npodeccnoHanbHOM - TOTOBHOCTH K TPY/y, OCO3HAHUE | 3HAHUS, byHKIIMOHATBHON
JeSITeNbHOCTU EHHOCTHU MacTepCTBa, | TPAMOTHOCTH YEJIOBEKa Ui PELICHUS
MPUMEHHUTETHHO K TPYIOII00HE; YKU3HEHHBIX TTPOOIIeM;
Pa3IMYHBIM KOHTEKCTaM - TOTOBHOCTb K  AaKTHBHOU | C(hOPMUPOBAHHOCTH YMEHHUS

NEeSITEeIbHOCTH  TEXHOJIOTHYECKON | pacKphIBaTh coJiep>KaHue

U COLMaJIbHOW HANpPAaBIEHHOCTH, | OCHOBONOJATAOIINX  OHMOJIOTHUYECKUX

1 yrxassBatores muuHOCTHBIE M MetanpeameTHbie pesynsTatel u3 ®TOC COO (B mocnennei penakimn ot 12.08.2022) B
OTIJIAroJILHOM (hopMme, hopMUpyeMble 001Ie00pa30BaTENIFHBIM yUeOHBIM ITPEIMETOM
2 JluCUMIUIMHAPHBIE PE3YJIBTATHl YKA3bIBAKOTCS B COOTBETCTBMM C MX TOMHBIM mepedrneM Bo ®T'OC COO (B mocnenneii

pemakmun ot 12.08.2022)




CIIOCOOHOCTH WHUIMHAPOBATH,
IUTAHUPOBAaTh M CaMOCTOSTEIBHO
BBINOJIHSATB TaKYIO JICSTEIBHOCTH;
- MHTEpEC K Pas3INyuHBIM cdepam

npodeccuoHanbHOM
JeSITeTbHOCTH,

OBnanenue YHUBEPCAJIbHBIMU
y4eOHBIMH MM03HABATEIILHBIMU
JICACTBUSMU:

a) 0a3oBble JIOTHYeCKHUe
AefCcTBUSA:

- CaMOCTOSITEIIHO
(dhopMynupoBaTh "
aKTyaJlu3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECCTOPOHHE,
- YCTaHABJIMBAaTb CYIHGCTBGHHBII\/'I

MpPU3HAK MM OCHOBaHUS s
CpPaBHEHHMs, KIAaCCUPUKALUU U
00001ICHHS;

- OTIPENEIISTH 1EH ACITeIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTECPUU
HUX JOCTHKEHUS;

- BBISBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHTh  KOPPEKTHUBBHI B
JIESITEIBHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yabTaTOB
LIETISIM, OIICHUBATh PHUCKH
MOCJIEACTBUI NEeITECILHOCTH,

- pa3BUBATH KpEaTUBHOE
MBIIIIEHHE npu perieHuu
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBble HcCCIeN0BATEIbCKHE
nelcTBHA:

- BIAJCTh HaBBIKAMHU YYEOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM

IEITEIbHOCTH, HaBBIKAMH
paspernieHus mpoosem;

- BBISIBIISITD MPUYHHHO-
CJI€ICTBEHHEIE CBSI3U u
aKTyalu3UpOBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS,
HaXOJUTh apryMEHTBI JIlE:|
JIoKa3aTeabCTBA CBOHMX
YTBEPKICHUH, 3a71aBaTh

napameTpbl U KpUTEPUH peIlIeHus;
- aHaJM3UPOBaTh IOJIyYEHHBIE B
xoze peleHus 3aauu
pE3yJIbTaTHI, KPUTUYECKH
OLICHMBAaThb HUX JOCTOBEPHOCTb,
IIPOTHO3UPOBAaTh U3MEHEHUE B

TCPMHUHOB U THOHSTHM: KHU3Hb, KJICTKA,

TKaHb,  Oprad, OpraHu3M,  BHJ,
MOMYJISIIHUS, JKOCHCTEMa, OHOIICHO3,
ounocdepa; MeTaboIM3M (oOmeH
BEUIECTB M IIPEBPALICHUE 3HEPIUN),
roMeocTas (camoperymsnus),
OrocuHTE3 Oenka, CTPYKTypHas
OpraHu3aIus AKHUBBIX CHCTEM,
JICKPETHOCTbD, CaMOpETyJISIHs,

CaMOBOCIIPOU3BEACHUE (PENPOAYKIINS),
HACJIE/ICTBEHHOCTD, W3MEHYUBOCTb,
HHEpPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBasl OpraHU3aLs;

c(hopMUPOBAHHOCTH yMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIATAIONIUX  OMOJOTUYECKUX
TEOPUA U  TUIOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYyTallMOHHOM,
SBOJIOIHMOHHOM, MPOUCXOXKACHUS
JKW3HU U YEJIOBEKa,

c(hopMUPOBAHHOCTH yMEHUS
pacKpbIBaTh OCHOBOIIOJIATar0IINE
OMOJIOTHYECKIE 3aKOHBI u
3aKOHOMEPHOCTH T. Menpens,
T. Moprana, H.N. Baswunogna,

. I'ekkemns, ®. Mromnepa, K. Bbapa),
TPaHUIBl UX TMPUMEHUMOCTH K >KUBBIM
CHCTEMaM;

npuoOpeTeHNEe  OMbITa PUMCHEHUS
OCHOBHBIX METOJIOB Hay4YHOTO
MTO3HAHMSI, UCTIOIB3YEMBIX B OHOJIOTHH:
HAaOJTIOMCHUS HM  OIMCAHMUS  JKUBBIX
CHUCTEM, TIPOIECCOB M  SIBJICHUH;
OopraHu3aIuu u MIPOBEICHMS
OHOJIOTHYECKOTO 9KCIIEPUMEHTA,
BBIIBIOKEHUS ~ THUIIOTE3,  BBISIBJICHUS
3aBUCUMOCTH MKy HCCIIeIyEeMbIMU
BEJIMYMHAMHU, OOBSICHCHUS TTOJTYYSCHHBIX
pe3ynbTaToB U (QOpPMYITUPOBAHUS
BBIBOJIOB C KCIIOJIb30BAHUEM HAy4YHBIX
MOHSATHH, TEOPUI U 3aKOHOB;
c(hOopMUPOBAaHHOCTh YMEHUS BBIICIATH
CYLIECTBEHHBIE TMPHU3HAKU BUPYCOB,
KJIETOK  IPOKapHOT MW  DYKApHOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OHOT€OIEHO30B H
HKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMeHa BeIIeCTB M  MPEeBpAICHUS
PHEpruM B  KJIeTke, (HOTOCHHTE3a,
IJJACTUYECKOTO U IHEPreTUYECKOIo
oOMeHa, XeMOCHHTE3a, MUT03a, Mel03a,
OIUIOJJOTBOPEHHS], pa3BUTHUS u




HOBBIX YCJIOBUAX;
- YMCTb INICPCHOCUTL 3HAHUA B

M03HABATEIBHYIO u
MPAKTUYECKYIO obnacTu
KHU3HEICATSILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
pa3HBIX MPEIMETHBIX 00JIaCTei;

- BBIABHraTh HOBBIE  HJEU,
npeaiaraTh OpUTHHAJIbHBIE
MO/IXO/IbI U PEIICHHUS;

- CHOCOOHOCTH UX UCIIOJIb30BAHMS
B TI03HABATEIILHON M COIMAILHOMN
MPaKTUKE

Pa3MHOKCHUA, UHAUBUAYAJIbHOT'O
pa3BUTHA  OpraHu3Ma (OHTOIEHE3a),
00pBOBI 3a CYLIECTBOBAaHHUE,
€CTECTBCHHOTO otbopa,
BUJI000pa30BaHus,

IPUCIIOCOOTIEHHOCTH  OPraHu3MOB K
cpene oburtanusl, BIIUSHUS
KOMITOHEHTOB IKOCUCTEM,
AHTPOIIOTCHHBIX N3MCHCHUH B
IKOCUCTEMAX CBOCH MECTHOCTH,

KPYTOBOPOTa BEILECTB W IpEBpaIleHUE
sHepruu B Ouocdepe;
c(OPMHUPOBAHHOCTb YMEHHS pemaTh
Ouoylornyeckue 3a/laud, COCTaBIAThH
TeHOTHITMYECKHE CXEMBI CKpEIIUBAHUS
JUIE  pa3HBIX THUIIOB  HACIIEIOBAaHUS
NPU3HAKOB Y OPTaHU3MOB, COCTaBIISThH
CXEMBI TIepeHOCca BEIIECTB U YHEPTUH B
9KOCHCTeMax (IIeTTH TUTAHWUS, TTHIICBhIE
CETH)

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
TTOVCKa, aHATTN3a U
HHTEpIIpEeTalNH
nHpopManuu u
nH(pOpMaMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npo¢eCCHOHATBHON
NeSITENbHOCTU

B o6snacTn HEeHHOCTH HAYYHOIO
MO3HAHMUSA:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUH,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH u 0OIIeCTBEHHOM
MPAaKTUKH,  OCHOBAaHHOTO  Ha
JIHajore KYJBTYP,
CIOCOOCTBYIOIIIETO  OCO3HAHHIO
CBOETO MECTa B TOJIMKYJIBTYPHOM
MUDE;

- COBEpUICHCTBOBAHHE SI3BIKOBOM
¥ YUTATEIbCKOW KYJBTYpPBl Kak
Cpe/CTBa B3aMMOICHUCTBUS MEXTY
JFOIEMU ¥ TTIO3HAHHS MUPA;

- OCO3HAaHWE ICHHOCTH Hay4YHOU
NeSTEeTbHOCTH, TOTOBHOCTB

OCYLIECTBIISAITb ~ IPOEKTHYK U
HCCJIEI0BATENbCKYIO
JEeSATENbHOCTh WHJIWBUAYAJIbHO U
B I'PYIIIIE;

OsBnagenue YHUBEpCaJIbHBIMU
y4eOHBIMU IM03HABaTEILHBIMA
IEUCTBUSIMHU:

B) padorta ¢ nHgopManmeii:

- BJIQJICTh HABBIKAMU IIOJYyUYEHUS
UHPOpPMALIMM U3  UCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSTEIBHO

OCYHICCTBJIATH  IIOUCK, aHAJIN3,
CUCTEMATHU3alluIo n
HUHTCPHPCTALUIO I/IH(I)OpMaI_[I/II/I

c(hopMUPOBAHHOCTH yMEHUH
KPUTUYECKH OIEHUBATh HH(HOPMAIIHIO
OO0 N4YECKOro coJiepKaHus,
BKJTIOYAIONIYIO TICEBJOHAYYHBIE 3HAHHS
U3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa

MaccoBod  mHpOpMAIMK,  HAy4dHO-
MOMYJISIPHBIE MaTepHaIbl);
HUHTEPIPETUPOBATH ITUIYCCKUE ACTICKTHI
COBPEMEHHBIX HCCACIOBaHMI B
OMOJIOrMH, MEIULIMHE, OMOTEXHOJIOTHM;
paccMaTpuBaTh rio0anbHbIE
9KOJIOTHUYECKHE pOOJIEMBI
COBPEMEHHOCTH,  (OPMHPOBATH  IIO
OTHOIICHHIO K HHM COOCTBEHHYIO
MTO3HIIMIO;

c(hOpMUPOBAHHOCTh YMEHUN CO3aBaTh
COOCTBEHHBIE IMHUCHMEHHBIE U YCTHBIE
COOOIIIeHUsI Ha OCHOBE OMOJIOTUYECKOM
uH(popMauu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAMOTHO HKCIIOIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHHI




pa3nuyHBIX  BUAOB H  HOpM
IIPEACTABIICHUS;
- CO37aBaTh TEKCThl B Pa3JIMYHBIX

dopMarax ¢ y4eToM Ha3HAuUCHUS

nHbopManu u LEJIEBOH
ayJIUTOPHH, BBIOHpAast
ONTUMAJIbHYIO bopmy
IPEJICTABICHUS W BU3YyaTU3aIiy;

- OIEHHMBATh  JJOCTOBEPHOCTb,

JCTUTUMHOCTh HMH(pOpMaIWH, ee

COOTBETCTBHUE MIPaBOBBIM u
MOPATLHO-ITHYESCKUM HOPMaM;

- HCITO0JIb30BaTh CpencTBa
MH(OPMALIMOHHBIX "
KOMMYHUKAITHOHHBIX TEXHOJIOTUN
B pelieHnH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX "
OpTraHU3aI[MOHHBIX 3a1a4 c
COOJTIOIEHUEM TpeboBaHUH
SPrOHOMHKH, TEXHHUKHU
0e30IacHOCTH, TUTHEHEI,

pecypcocOepexeHusi, MPaBOBBIX U
STUYECKUX HODPM, HOpM
nH(POPMAIMOHHOMN 6€30TacHOCTH;
- BJIAJICTh HaBBIKAMHU
pacrio3HaBaHHS " 3alIUTHI
nHpopManuu, HHHOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 04. DddextuBHO
B3aMOJEHCTBOBATH u
paboTaTh B KOJIJICKTUBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOIIPENEIICHUIO;

-OBJIaJICHUE HAaBBIKAMU YYEOHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOW 1
COIIMAILHOM JIeSITCIIbHOCTH,
OBJlajleHUe YHUBEPCAJbHBIMH
KOMMYHHKATHBHBIMU
NeHCTBUSIMH:

0) coBMecTHAasl 1esITeJIbHOCTD!

- TIOHMMaTh W MCIIOJL30BaTh
npeuMyllecTBa KOMaHIHOM U
UHAUBUAYAIbHON paboTHI;

- NPUHUMATHh LEJIU COBMECTHOM
JIeATEeIIbHOCTH, OPraHW30BbIBATh U
KOOPAVMHUPOBATH JICUCTBUS IO €€
JOCTHOKEHHIO: COCTaBIIATh IUIaH
JNEUCTBUM, pacHpeneisiTh poJd ¢
y4eTOM MHEHHH  YYaCTHUKOB
00CyXaTh pe3yabTaThI
COBMECTHOM paboThI;

- KOOPAMHUPOBATH WU BBINOIHATH
paboTy B YCIOBUSX pPEalbHOTO,
BUPTYaJIbHOTO il

npuoOpeTeHNEe  OMbITa NPUMEHEHUS
OCHOBHBIX METOJ0B HAy4IHOT'O
MTO3HAHMSI, UCTIOIB3YEMBIX B OHOJIOTHH:
HAOJIOJEHUST U  OIKCAHHUS  JKUBBIX
CHUCTEM, TIPOIECCOB M  SIBJICHUH;
OopraHu3aIuu u MIPOBEICHUS
OMOJIOTUYECKOI0 SKCIIEPUMEHTA,
BBIABIOKEHUS  TMIIOTE3,  BBISIBJICHUS
3aBUCUMOCTH MEXy HCCIeIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TTOTYYECHHBIX
pe3ynbTaToB U (QOpPMYITUPOBAHUS
BBIBOJIOB C KCIIOJIb30BAHUEM HAy4YHBIX
MOHATHH, TEOPUIN U 3aKOHOB




KOMOWHUPOBAaHHOTO

B3aUMO/ICHCTBUS,

- OCYUIECTBJISITh  MO3UTHUBHOE
CTpaTeruyecKoe IOBEJICHUE B
Pa3IUYHBIX CUTYaIUsX,
MPOSIBIISITH TBOPYECTBO u
BOOOpakeHue, OBITh
MHHITATUBHBIM

OBjaieHHe yHHMBepPCAJIbHBIMH

peryJATUBHbIMM JeHCTBUSIMU:
r) NpUHsSITHE Cce0si W JPyrux
JI0eH:

- NpUHUMATh  MOTHBBl U
apryMeHThl JIpyrMX JIIoJIel Ipu
aHaJmn3e pe3yapTaToOB
NeSITENIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO
JIPYTUX JIFOJIeH Ha OIINOKY;

- pa3BUBATH CIIOCOOHOCTh
MMOHMUMAaTh MHUpP C  [O3HINA
JPYToro 4yejioBeKa

OK 07. CopeiicTBoBaTh B o6s1acTH 3K0/10rHYECKOTO c(OpMUPOBAaHHOCTh yYMEHUS
COXPaHEHUIO BOCIIUTAHUS: MPUMEHATHh TIOJIYYEHHBIC 3HAHHS IS
OKpY>Karolleu Cpebl, - c(hOpMHUPOBAHHOCTH | OOBSICHEHUS OMOJIOTHYECKHX
pecypcocOepexeHuIo, 9KOJIOTMUYECKOI KyJbTYpBI, | IPOLECCOB U SIBICHUM, ISl MPUHITHS
MIPUMEHSTH 3HaHUs 00 MMOHMMAaHHUEe BIMSHUS COLMAJIBHO- | MPAKTUYECKUX perieHuit B
W3MEHEHHUH KIIMMaTa, SKOHOMHUYECKUX TPOIECCOB HA | MIOBCEAHEBHOW  KU3HU C  LEJbIO
MIPUHIIUATIEI OEPEXKITUBOTO | COCTOSTHUE MIPUPOTHOM u | obecricueHnsi 0€30MAaCHOCTH  CBOETO
MIPOU3BO/JICTBA, COLIMAJIbHOM CpEeIbl, OCO3HAHUE | 3I0POBbS U 3/I0POBbS OKPYKAIOIIUX
3¢ (HEeKTUBHO IEHCTBOBATH | II100aTBLHOTO XapakTepa | JII0AEH, COOII0CHUS 3J0pOBOT0 00pasa
B UpE3BBIYANHBIX 9KOJIOTMYECKUX MPOOIIeM; ’KU3HU, HOPM TPaMOTHOTO TIOBEJICHUS B
CUTYaLUsAX - IUTAHUPOBAHKE U | OKpyXarole  NpUPOAHON  cpere;

OCYIIECTBIICHWE  JCWUCTBUH B | IOHHUMAaHUE HEOOXOMMOCTH

OKpYy Karollle cpele Ha OCHOBE | MCIOJb30BAaHUS JOCTUKEHUM

3HAHMUS ~ LeJed  YCTOMYMBOIO | COBPEMEHHOMN Oounosorun u

Pa3BUTHSI YEJIOBEUECTRA; OMOTEXHOJNOTHI ISl  pallMOHAIILHOTO

aKTUBHOE HEMpUATUE ACUCTBUIA, | MPUPOJONOIB30BAHUS

OPUHOCSIINX BpPEI OKpY’Karolen

cperne;

- yMEHHE MIPOTHO3UPOBATH

HEeONIaronpusITHbIC

JKOJIOTHYECKUE MOCIIEACTBHS

MPENPUHUMAEMBIX JIeHCTBUM,

IpeIoTBpallaTh UX;

- pacimpeHue OTIbITa

JESITEIBHOCTH 9KOJIOTUYECKOH

HAIPaBIEHHOCTH;

- OBJIQJICHWE HABbIKAMHU y4eOHO-

UCCIIEI0OBATENIbCKOM, IPOEKTHOU U

COLIMAJIbHOM JIEATEITbHOCTH
IIK 1.3. Ob6ecneuuBars | - c(OpPMHPOBAHHOCTD YMEHHUS Ha OCHOBE dbenepanbHOTO

0€30IaCHOCTh ABWKECHUS

KJ'IaCCI/I(I)I/IKaI_II/IOHHOFO KaTaJiora OTXOJOB ONpCACIIATH KJIACC OIMACHOCTHU




JKCIIC3HOAOPOIKHOI'O
IIOABMXKHOI'O COCTaBa

OTXOJIOB; arperatHoe CcocTtosiHue u (usudeckyro ¢GoOpMy OTXOJOB
MPOU3BO/ICTBA;

- OBJIAJICHUE METOJAMU  OIpPENEJIECHUs IOKa3aTrellel  YMCTBEHHOM
paboTrociocoOHOCTH,  OOBSICHEHHWE  TONYYEHHBIX  pEe3yJbTaTOB |
(dbopMynupoBaHHe BBIBOJOB (MHMCHMEHHO) C HKCIIOJIB30BAHHEM HAYYHBIX
MOHATHUH, TEOPUI U 3aKOHOB;

- cOPMUPOBAHHOCTh YMEHHUS AHAIU3UPOBATh HH(DOPMAIMIO O HAYIHBIX
JOCTHIKEHMSIX B  00JacCTH TIEHETHYECKMX TEXHOJOTHH, KIETOYHOM
WHXEHEPHUH, MHUIIEBBIX OMOTEXHOJIOTHIA,

- chopMHpPOBAHHOCTE YMEHHS aHAIW3UPOBATh HH(DOPMAIHIO O PA3BUTHH
MPOMBINUICHHBIX OMOTEXHOJIOTUH M MX IIPUMEHEHHUH B )KU3HH YEIOBEKA




2 CTPYKTYPA M COAEPKAHUE YYEBHOM JUCIUIIINHBI (TPEAMETA)

2.1 O0bem y4eOHOM TUCHUILINHBI (IpeAMeTa) U BUAbI y4eOHOH padoThl

Buj yueOHoii paGoThl O6ném B
yacax
MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 72
B T.4.
O01béM o0pa3oBaTe/IbHON MPOrpaMMbl YUeOHOH TUCUMILUIMHBI (IpeaMeTa) 61
B T.4.
OcHoBHOe coiep:kaHue 43
B T.4.
Conepkanue yaeOHOT0O MaTepralia 33
MPAKTUYECKHUE 3aHATHS 8
nabopaTOpPHBIE 3aHATHUS 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 12
B T.4..
TEeopeTH4ecKoe oO0yuyeHue 2
MPAKTUYECKHUE 3aHATHS 8
abOpaTOpPHBIC 3aHIATHS 2
KonrpoabHas padora 1
CamocrosiTe/ibHasi padoTa ody4yaromerocs (Bcero) 11
IIpome:kyTouHas arrectauusi B popme 2
ouggepenyuposannozo 3auema (2 ceMectp)




2.2 TemaTH4ecKui IVIaH U cofepkaHue yuyeOHoi qucuumiunabl (npeamera) OYIL13 BUOJIOI'USA

®opmupyemMble
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuajia, NpakKTHYeCKHe M Ja00paTOpHbIe 3aHATHSA, O6bem O —
pa3iesioB U TeM caMocCTosiTe/IbHAasi paboTa 00y4aromuxcs 4acos
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznen 1. Kitetka — CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IMHHU LA )KMBOI'0 14
Tema 1.1. 3 OK 01
buosiorus kak Conepsxanne y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHbIE OTpaciau OMONOrMuecKux 3HaHUW. CBS3b OMOJIOTHM C JPYTMMH HayKaMH: OMOXHUMHUS,
XapaKTepucTuKa 6uo¢usuka, OnoHnKa, renoreorpadus u ap. Ponb u mecto Ouosoruu B GopMHUpPOBAaHNHM COBPEMEHHOM
KU3HHA Hay4yHOM KapTHHBI MHpa. YPOBHU OpraHu3aiuu >XuBoil martepuu. OOmias XapakTepHUCTHKA >KU3HU,

CBOMCTBA KHUBBIX CHCTEM. XHUMHUYECKHUI COCTaB KJIETOK

CamocrosiTesibHas padora odyuyaromuxcest Nel 1

1. 3anonHeHue TaOIUIBI C OMHCAHMEM METOJOB MHKPOCKONMUPOBAHUA C HMX JOCTOMHCTBAMHU U

HEeJO0CTaTKaMHu.

2. 3anonHeHue Tabauibl « Bkiaaa ydeHbIX B pa3BUTHE OMOJIOTHI.

3. 3anosHeHHe CPaBHUTEIBHON TaOJIUIIBI CXOJCTBA U PA3JIMYHI )KUBOTO M HEXKHBOTO.
Tema 1.2. 6 OK 01
CTpyKTYypHO- Conep:xxaHue yueOHOro MaTepuaja 2 OK 02
GyHKIHOHAIBHAS Knerounas teopuss (T. IlIBann, M. Ilneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM OK 04
opraHu3zanus KJIETOYHOM TeopuH. THIBI KIETOYHOW OpraHM3alMu: MPOKAPUOTUYECKUN U IYyKAPUOTHUYECKHIA.
KJIETOK OAHOKIIETOYHbIE U MHOTOKJIETOYHBIE OpraHu3mbl. CTpoeHHe MpokapuoTHueckoil kieTku. CTpoeHue

9yKapuoTHUecKoil kieTku. Hekierounsie popmbl )ku3HU (BUPYCHI, OakTeprodarn)

IIpakTHyeckoe 3anaTne Nel 2

Bupycubie u OaktepuanbHbie 3a0osneBaHus. OOLIUME NPHUHIMIBI HCHOJIb30BAHUS JIEKAPCTBEHHBIX

BemecTB. OCOOEHHOCTH MPUMEHEHHUS] AHTUOMOTHKOB.

Ilpeocmasnenue ycmuvix coobujenuii ¢ npezenmayueli, NOO020MOGIEHHbIX N0 NEePeyHI0 UCTMOYHUKOS,

PEKOMEeHO08AHHBIX npenodasameem

JlabopaTopnasi paGora Nel 2

Crpoenune KIeTKd (pacTeHUs, KUBOTHBIC, TPUOBI) U KIETOYHBIC BKIIOYCHHS (Kpaxmals, KapOTHHOWJIBI,

XJIOPOIUTACTHI, XPOMOTLIIACTHI)
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Tema 1.3. 4 OK 01
CTpykKTypHO- Conep:xanue y4eOHOro Marepuaja 2 OK 02
¢ynkuuonaabuple | XpomocomHass Teopuss 1. Moprana. CrtpoeHne XpoMOcoM. XpPOMOCOMHBI Ha0Op KIIETOK,
dakropsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIONIHBIA U TUIUIOUAHBIN Habop. HykienHnobie
Hacuaeacrsennocru | kucnorel: JIHK, PHK naxoxnenne B kieTke, mx cTpoeHHe W (YHKIMH. MaTpUYHBIE MPOIECCHl B

KJIETKE: peIUIMKaIusi, OMoCuHTe3 Oelka, penapaius. ' eHeTuuecKuil KOJ M €ro CBOMCTBA

IpakTHyeckoe 3ansaTHE No2 2

Pemenue 3a1a4 Ha onpeielieHUe MOCIEI0BATEIbHOCTH HYKJIEOTH/I0B, aMUHOKHUCIIOT B HOPME U B Cllyyae

W3MEHEHUS MOCIeI0BAaTeIbHOCTH HYKIeoTH 0B JIHK
Tema 1.4. 2 OK 02
OO0MeH BelecTB H Coaepixanue yueOHOro MaTepuajia 1
npeBpalleHue [Tonsite Merabonu3M. ACCUMUIISIUS U AUCCUMWIISILIUS - JBE CTOPOHBI MeTabonu3Ma. Tumbel oOMeHa
JHEPIuH B KJIETKe BEIIECTB: AaBTOTPO(HBI M TeTepoTpOoPHBINA, a’dpoOHBIH U aHadpoOHBIA. I[lmacTuyeckuii oOMeH.

dorocrHTE3. XEMOCHHTE3

CamocTosiTesIbHAs padoTa odyuarommxcest Ne2 1

3anoiHeHne CPaBHUTEIbHOM TaOJIUIbl XapaKTEPUCTHK THUIIOB OOMEHa BEIIECTB
Tema 1.5. 2 OK 02
Kusnennbii nukya | Coaep:xaHue y4eOHOro MaTepuasa 1 OK 04
KJIeTKH. MUTO3. Knerounslii 1uki, ero mnepuoabl. MuUTO3, €ro cragud W MPOUCXOIAIIME MPOUECChl. buomorndeckoe
Meiio3 3HaueHue MuTo3a. Meio3 u ero craguu. lloBenmenwe xpomMocoM B Meio3e. KpoccuHrosep.

buosiornueckuii cMpICi MerH03a

CamocrosiTesibHasi padoTa o0yuarwmuxcsi Ne3 1

Pa3paboTka JeHThl BpEMEHH KU3HEHHOTO IMKJIA KIIETKU
Pazjnen 2. Ctpoenne u pyHKUIHMU opranu3ma (Bcero) 15

(11+4)

Pa3znen 2. Crpoenue u pynkuuu opranusma (1 cemecrtp) 11
Tema 2.1. Ctpoenue 1 OK 02
opraHm3ma Coaepixanue yueOHOro MaTepuaJa: 1 OK 04

MHorokiieTouHble OpraHu3Mbl. B3auMOCBSI3b OpPraHOB M CHUCTEMbl OPraHOB B MHOTOKJIETOYHOM

opranusme. ['omeocTas opranusMa U ero noJAepKaHue B MPOIECCE )KUIHEAECATEIbHOCTH
Tema 2.2. 2 OK 02
DopMbl Coaepxanue yueOHOro MaTepuajia 1
Pa3MHOKeHHUs @opMbl  pPa3MHOXKEHHUS OpraHu3MoB. becmonoe u monoBoe pa3MHOXeHHe. Buapl OGecronoro
OPraHu3MoB pazMHOkeHMsl. [lonmoBoe pasmHoxkeHue. ['ameroreHe3 y xkuBOTHbIX. (CHepMaroreHe3 M OOTrEHE3.
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CrpoeHue nosoBbIX Ki1eToK. Omio10TBOpeHne

CamocrosiTesibHast padoTa odyuyarommxcs: Ned 1
3anosiHeHe TaOIHIIBI ¢ KPATKOH XapaKTEPUCTUKON U mpuMepamu (opM pa3MHOKEHHS OPTaHU3MOB
Tema 2.3. 2 OK 02
OnTorenes Coaepxxanue yueOHOro MaTepuajia 2 OK 04
pacTreHui, WuauBuayanbHOe pa3BUTHE OpPraHU3MOB. DMOpHOreHe3 u ero craguu. IloctamMOpruoHaNbHBIM TEpUO.
JKHBOTHBIX H Craguu 1mocTAMOPHOHAIBHOTO Pa3BUTHUSL y JKMBOTHBIX M 4YeloBeka. [IpsiMoe m HempsMoe pas3BHTHE.
YeJ10BeKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 pacTeHUi
Tema 2.4. 4 OK 01
3akoHOMepHOCTH Coaepxanue yueOHOro MaTepuajia 2 OK 02
HACJIeA0OBAHUA OcHOBHbIE TOHSTHS TE€HETHKH. 3aKOHOMEPHOCTH oOpa3oBaHMs TameT. 3akoHbl [. Menxaens OK 04
(MoHOTHOpHIHOE ¥ OJUTHOPHIHOE CKpenlBaHue). B3anumoseiicTBre reHoB
IIpakTH4eckoe 3anaTHE N3 2
Pemenue 3a1a4 Ha ornpeiesieHNe BEPOSTHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB P MOHO-,
IM-, TIOJIMTHOPUIHOM W aHAJIM3UPYIOMEM CKPEIIMBAHUH, COCTABICHHE TEHOTHUIIMUECKHX CXEeM
CKpEITBaHHS
Tema 2.5. 3 OK 01
CuenJieHHOe Conep:xxaHue yueOHOro MaTepuaja 2 OK 02
HacJe0BaHHe 3akonbl T. Moprana. CuemnsieHHOE HacjledOBaHUME T€HOB, HapylleHue cuerieHus. HacnmemoBanue
NPHU3HAKOB IIPU3HAKOB, CLEIUICHHBIX C IOJIOM
CamocrosiTesbHasi padoTa odyyaromuxcst NeS 1
Pazpabotka rioccapus
Hrtoropas koHTpoJIbHAs paboTa 1
Hmoz | cemecmpa: MaxcumainbHas yueOHasi Harpy3ka (BCero) 30
OO0s13atenpHas ay IUTOpHAs yucOHas Harpy3Kka (BCero) 25
IPAaKTUYECKUE 3aHATHS 6
nJabopaTopHble 3aHATHS (PaOOTHI) 2
camocTosiTelbHas pabota 5
KOHTpPOJIbHAs paboTa 1
2 cemecmp 42
Pasnea 2. Crpoenne u GyHKIIMH Opranusma (2 cemecrtp) 4
Tema 2.6. 4 OK 01
3aKOHOMEPHOCTH Coaepxanue y4eOHOro MaTepuajia 2 OK 02
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HU3MCHYUBOCTH

N3menunBoCcTh mNpu3HAKOB. Buabl HW3MEHYMBOCTH: HACICACTBEHHAs M HEHACICACTBEHHas. 3aKOH
TFOMOJIOTMUECKUX PAJIOB B HacieAcTBeHHOW u3MeHunBocTtu (H.M. BaBunoB). MyranuoHHas Teopus
W3MEHYMBOCTU. Bupl MyTanuii 1 IpuYMHbBI UX BO3HUKHOBEeHUS. Kapuotun yenoeka. HacnencrseHHbie
3a0o0yieBaHUs 4eloBeKa. ['€HHBIE W XPOMOCOMHBIC OOJIE3HHM 4YeJIOBEKa. BoJle3HM ¢ HaCIIeICTBEHHOM
MPEAPACIIONOKEHHOCTRI0. 3HAUYEHUE MEAMIIMHCKON TE€HETUKH B TMPEJOTBPAILCHUH U JICYCHUH
TeHETHUYECKUX 3a00JICBaHHI YEIIOBEKA

OK 04

IIpakTHyeckoe 3ansiTHE Ned 2

Pemenune 3amau Ha omnpeneneHue TUNA MYyTalMW NpU Nepegadye HacJIEICTBEHHBIX IPU3HAKOB,

COCTaBJIEHUE T'€HOTUITHYECKUX CXEM CKPELIUBaHUs
Pa3znen 3. Teopus 3BoJIIOINH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOLIMOHHOT 0 Conep:xanue yueOHOIro Marepuasa 2 OK 04
yueHusl. [TepBoie sBomrormonusie koHmenuu (K.b. Jlamapk, X.JI. broddon). DBomronmonnas Tteopus
Muxpo3Boarouus Y. lapeuHa. CUHTETHYECKAsI TEOPHSI BOJIIOLNH U €€ OCHOBHBIE ITOJIOKEHHUS.

MuxkposBomoniust.  [lomynsiuust kak 2JeMeHTapHas €IWHUIA HBOJIOUMU. ['eHeTH4YecKre OCHOBBI

9BOJIIOLIMU. DJeMeHTapHble (akTopbl 3BOMIONMHU. EcTecTBeHHBIM 0TOOp - HampaBistomuii (aktop

sBosiolMK. Bruyioo6pa3oBaHue Kak pe3ynbTaT MUKPOIBOJIIOLHUH

CamocrosiTesbHasi padoTa odyuarwmuxcsi Ne6 1

Pa3zpaboTtka rioccapus

Pa3paboTka JeHThl BpeMEeHH pa3BUTHS HBOJIIOLIMOHHOTO YUEHHUS
Tema 3.2. 3 OK 02
Maxkpo3Boaonus. Conep:xxaHue yueOHOro MaTepuaja 2 OK 04
Bo3HukHOBeHnE U MakposBonorusi. @opmbl U OCHOBHBIE HamparieHus: Makpolosoruu (A.H. Cesepuos). Ilytu
pasBHTHE KM3HM HA | IOCTIKEHUS OMojoruueckoro mnporpecca. Coxpanenue 6uopasHoodpasus Ha 3emiie.
3emuie ['umoTe3bl U TEOpUM BO3HUKHOBEHHUSA >KM3HM Ha 3emie. [losBiaeHHe MEpBBIX KIETOK U UX HBOJIOLUA.

[Ipokapuotrel u 3ykapuotThl. [IpoucxoxaeHHEe MHOTOKIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE

OCHOBHBIX IIaPCTB SYKapUOT

CamocrosiTesibHasi padoTa odyuaromuxcs Ne/ 1

Pa3paboTka JeHThl BpeMEeHH BOSHUKHOBEHHUS U PA3BUTHSI )KU3HU Ha 3emIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conep:xxanue y4eOHOro Marepuasia 2 OK 04
“eJI0BeKa — AHTpoNoJIoTHsl — Hayka O 4denoBeke. CHCTeMaTHUeCcKoe MOJO0KEeHHE yenoBeka. CXOACTBO M OTIMYUS
AHTPOIIOreHe3 YeJoBeKa C )KMBOTHbIMU. OCHOBHBIE CTaJMU aHTPONOTeHEe3a. DBOIIOLMA COBPEMEHHOTO YEJIOBEKA.

YenoBedeckue pacel U HUX CIAUHCTBO. BpeM}I U TOYTH PACCCIICHUA YCJIOBCKA TII0 IUIAHCTC.
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[TpucnocoOIeHHOCTh YeTI0BEKA K Pa3HbIM YCIOBHSIM CPEJIbl

CamocTosiTes1bHasA padoTa o0yuarommxest Ne8 1

Pa3paboTka JeHThl BpeMEHU POUCXO0XKICHUS YeIIOBEKa
Pasnea 4. JxoJiorus 17
Tema 4.1. 2 OK 01
JKOJIOTHYECKHE Coaepxxanue yueOHOro MaTepuajia 2 OK 02
(daxTopel M cpeanl | Cpeapl OOMTAaHMS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, IOYBEHHAs, BHYTPUOPTaHW3MEHHAs. OK 07
KU3HU OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpell OOMTaHus OpraHu3MoB. llpucrocoOiieHuss opraHu3sMoB K

XKU3HU B pasHbIXx cpenax. [lonstue skonorunueckoro Qaxrtopa. Kiaccuduxanus sKog0rnyecKkux

¢akropos. IIpaBusio muaumyma 1O. JInubuxa. 3akoH TonepantHoctu B. llendopna
Tema 4.2. 5 OK 01
Honynsinus, Conep:xanue yueOHOIro Marepuasa 2 OK 02
coooIIecTBa, DKOJIOTHYECKasi XapaKTEPUCTUKA BHUAA W TMOMYJSLMU. DKOJOTHYECKas HUIIA BHUAA. DKOJIOTUYECKHUE OK 07
IKOCUCTEMBbI XapakTepucTUkH nomyisiiuu. CooliecTBa U 3KocucTeMbl. buolieHo3 u ero crpykrypa. CBsizu Mexay

opranu3MamMu B OwnorieHo3e. CTpyKTypHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOIYIEHTHl, KOHCYMEHTHI,

peayueHTsl. Kpyropopot BeniecTB v MOTOK 3HEPruu B 3kocucteme. Tpoduueckne ypoBHU

IIpakTHyeckoe 3aHsaTHE No5 2

Pemenune mpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHU IO TEPEHOCY BElIeCTBA M IHEPIUU B

9KOCHCTEMaX C COCTABJICHHEM TpoUUEeCKuX Lened U nupamMu OMoMacchl U SHEPTrUU

CamocrosiTesbHas padoTa odyuaromuxcsi Ne9 1

CocTaBiieHHE CXeM KpPYTOBOPOTa BELECTB
Tema 4.3. buocdepa 2 OK 01
- 1J100aJIbHasA Conep:xxaHue yueOHOro MaTepuaja 2 OK 02
JIKOJIOTHYECKas buocdepa — sxuBas oGomouka 3emnu. PasBurue mnpencraBieHuid o Ouocdhepe B Tpymax B.W. OK 07
cucremMa Bepnanckoro. O6nactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBoe BelecTBO onochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepbl. OcodeHHOCTH Ouochepbl Kak I100aIbHOM SKOCUCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB U OHON€OXMMHYECKHE LIHKIIBI.

['mobanpHbIe HKOJIOTHUYECKUE TPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bansinune 4 OK 01
AHTPONOreHHBIX Coaepxanue yueOHOro MaTepuajia 2 OK 02
(¢pakTopoB Ha AHTpONOreHHsle BO3ACUCTBUS Ha Ouocdepy. 3arps3HEHHs Kak BHJ] aHTPONOI€HHOIO BO3JCHCTBUS. OK 04
ounocdepy AHTpomnorenssle Bo3JeiicTBUA Ha arMmocdepy. BosneiictBus Ha runpocdepy. BosneiictBus Ha OK 07

nutochepy. AHTPOMIOreHHbIE BO3/ICHCTBIS Ha OMOTHYECKHE COOOIIEeCTBa. K 1.3

IIpakTHuyeckoe 3ansitue Neb (mpogeccHOHATBLHO-OPHEHTHPOBAHHOE) 2
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OTX0/1bl NPOU3BOJICTBA

Tema 4.5. Bansinue 4 OK 02
COLMATbHO- Coaepxxanue yueOHOro MaTepuajia 2 OK 04
IKOJOTHYeCKHX 310poBBe U ero cocrapisitomue. GakTopbl, MOJIOKUTEIHHO U OTPULIATEIFHO BIUSAIOINIME HA OPTraHU3M OK 07
(akTopos Ha yenoBeka. [Ipo0iema TEXHOTeHHBIX BO3JEHCTBUN Ha 370pPOBbE 4YEIOBEKa (3JIEKTPOMArHUTHBIE OIS, IIK 1.3
310pOBbE YeJI0BeKa | ObITOBAs XUMHsI, U30BITOYHBIC IYMBI, paJdays U T.I1.). AJanTanus OpraHu3Ma 4ejoBeka K Gakropam
oKkpy>Kartei cpensl. [Ipunnunsl GopmupoBanust 370poBbecOeperaroniero nopeacHus. Ouznyeckas
aKTHBHOCTH M 3/I0POBbE. BHOXMMHUYECKHE aCTIeKThI PAIlMOHAIBHOTO U TAHHSI
JladopaTopHas pa6ora Ne2 (mpodeccHoHATBLHO-OPUEHTHPOBAHHOE) 2
YmMcTBeHHas1 paboTOCTIOCOOHOCTH
IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (co/iep:KaHNe MPUKJIAHOTO MOYJIsI)
Pa3znen 5. buoJiorusi B :KU3H1 10 OK 01
Tema 5.1. 5 OK 02
BuorexHosornn B | Comep:kanue y4e0HOr0 MaTepualia 2 OK 04
JKU3HH KaKI0T0 buorexHonorus kak Hayka W mpou3BoiacTBO. OCHOBHBIC HANpPABICHHUS COBPEMEHHON OMOTEXHOJIOTHH. IK 1.3
Metoapl 6uotexHonoruu. OOBEKTHI OMOTEXHOJIOTHH. JTHKA OMOTEXHOJOTUYECKMX U TEHETHYECKUX
skcriepuMeHToB. [lpaBuna moucka W aHanu3a OMOdKOJIOTMYEecKOoW WHGOPMAlMU M3 Pa3IUYHBIX
HUCTOYHUKOB (HayyHas W ydeOHO-HayuyHas JUTepaTypa, CpelICTBA MaccoBOW HHQOpPMAIUH, CETh
WHTepHeT u apyrue)
IIpakTHyeckoe 3aHsaTHE No/ 2
Keiicbl Ha ananu3 MHGOpPMAIMM O HAYYHBIX JOCTHIXKEHHUSX B 00JACTH T€HETHMYECKUX TEXHOJIOTH,
KJIETOYHOM MHKEHEPUH, MUIIEBbIX OMOTEXHOIOTHHA.
CamocrosiTesbHas padora odyuyaromuxcsi Nel0 1
[ToaroTroBka npe3eHTaIuu JUisl 3alUThl Keiica
Tema 5.2. 5 OK 01
BuorexHnosioruu B IIpakTHyeckoe 3aHsiTHE Ne8 4 OK 02
npombinuieHHoOcTH | Kelickl Ha aHanu3 nHGOPMAIMU O PA3BUTHH MPOMBIILICHHBIX OMOTEXHOJIOT U OK 04
K 1.3
CamocrosiTesibHast padoTa odyuarommxcs Nell 1
[ToaroToBKa mpe3eHTaIuy TSl 3aIIUThI Keiica
IIpomexyTouyHas aTTecTAlMS MO TUCHUILINHE (MpeaMeTy): nudQepeHIIuPOBaHHBIN 3aUeT 2
Hmoz || cemecmpa: MakcumainbHast yueOHas Harpyska (Bcero) 42
O0si3aTenbHAs ayAMTOPHAs yueOHasi Harpys3ka (Bcero) 36
MIPaKTUYECKUE 3aHATHUS 10
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J1a00paTopHbIie 3aHsTUs (PabOThI) 2

caMoCTOsITeNIbHAs paboTa 6

T depeHINpOBaHHBIN 3a4eT 2

Hroro: MakcumanbHas yueOHasi Harpy3ka (BCero) 72

O0si3aTesbHas ay IMTOpHAs yueOHasi Harpy3ka (Bcero) 61
IPAKTUYECKUE 3aHATUS 16

Ja00paTopHbie 3aHsTUs (PabOThI) 4

camocTosiTelIbHas paboTa 11

KOHTpPOJIbHAs paboTa 1

Umoecosas ammecmayus 6 hopme nruddbepeHIIMPOBAHHOTO 3a4eTa 2
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3. YCJIOBUSI PEAJIM3ALIMA IPOTPAMMBbI OBILIEOBPA30OBATEJIBHOI
JUCLUIINHDBI

3.1 TpeboBaHusi K MUHHMAJILHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecrieyeHHI0

VYueOHast guciuIiUiMHA (TMPEAMET) peanm3yercss B ydeOHOM KaOuHere O0e30macHOCTU
KHU3HEJCATEIILHOCTH M OXPaHBI TPY/Ia.

O6opynoBanue yueOHOT0 KabUHeTA!

— TI0CAJI0YHBIE MECTA MO KOJIMYECTBY O0YJaIOUTHXCS;

— pabouee MeCTO MpernoJaBaTeis;

— METOAMYECKHE MaTepHAIIBI 10 JUCHUTUIHHE (TIPEIMETY).

Texnuueckue cpenacrBa oOydeHHsT pabodero Mecra MpernojaBaTelisi: KOMIBIOTEPHOE
000pyZIOBaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHHAM O€30MAaCHOCTH W HAJEKHOCTH,
peycMaTpUBAIOIIee BO3MOKHOCTh MHOTO(YHKIIMOHATHHOTO HWCIOIB30BaHUS KaOMHETA C IIEJIBIO
M3Y4YeHHUs] y4eOHOW IUCHUIUIMHBI (TpeaMeTa), MyJbTHUMEIUiiHOe 000opyJoBaHHE (IIPOEKTOpP U
MPOEKIIMOHHBIN KpaH WM HHTEPAKTUBHAS JIOCKA), JIOKAJIbHAS CETh C BBIXOA0M B Internet.

HamMmeHoBaHHMe cCHenManbHOTO TMOMENICHWS: Yy4eOHas ayAuTopHs JUIS  TPOBEACHUS
MPAKTUYECKUX 3aHSATHH, TPYIIOBBIX KOHCYJbTAlMHA, WHIUBUIYATBHBIX KOHCYJIBTALWH, TEKYIIETO
KOHTpOJIS, TIPOMEXKYTOYHOH AaTTeCTallid, OCHAmleHHas O0OpyJAOBaHHEM H TEXHUYECKUMHU
CpeAcTBaMHU OOY4YEHUS, a TaKKe€ YHTAIBHBIA 3al, TIOMEIIEHHE Ui CAMOCTOSTENHLHONW paboThI, C
noctynoM k cetu «MHtepHer» m DMOC. OcHalleHHOCTh: KOMIUIEKT y4eOHOH mebenu, HOyTOYK,
MIPOEKIIMOHHOE 000py0BaHNE (MYJIbTUMEAUUHBIN TPOEKTOP U IKPaH).

IlepeyeHb  JIMIEH3HMOHHOTO MW  CBODOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
o0ecrmeyeHud:

CucremHoe u npukJiaaanoe IO

rjﬁl Haunmenosanne Ne munensun
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 (pa3ubiii Ne Ha Kax 100
KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KontenT-¢pmastp SKYDNS 10-05109
IIporpammuoe odecneyenne no GNU General Public License (cBo00aHO pacipocTpaHsieMoe)
No Ilepeuenn
1 | Open Office
2 | Moii Oduc
3 | Gimp

IIpu n3yvyennu npeaMera B popmMaTre 3JeKTPOHHOI0 00yueHus1 ¢ ucnojb3osanuem JOT
IIporpammel mist Bugeokordepennuii: Zoom Cloud Meetings, Suaekc Tenemoct.
OnektponHas mwiathopma Moodle.

3.2. UupopmannoHHOe o0ecnevyeHne peaju3aluy MporpaMmMbl

Jlns peannzanuu nporpaMmbl OnOIMoTeuHbIH (GOH 00pa3oBaTeIbHON OpraHU3aluu JTOJKEH
UMETh TeYaTHbIE W/WIM 3JIEKTPOHHBbIE 00pa3oBaTelibHble M MH()OPMAIMOHHBIE PECYPCHI,
pEeKOMEHAyeMble JUIsl UCIIONb30BaHMs B 00pa30BaTEIbHOM IpoLiecce.
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Ilepeyenb yueOHBIX U3aHUIL, JONOJTHUTEIbHOM JuTepaTypsl UHTEpHET-pecypcoB, 6a3bl
JAHHBIX 0HOJIMOTEYHOro (hoHaA:

3.2.1 OcHOBHbIE HCTOYHUKHU:

1. buonorus: 10-ii xmacc: 0Ga3oBblii ypoBenb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6nos [u np.] ; nox penakuueid B. B. Ilaceunuka. - 5-e usa., crep. - Mocksa :
[Ipocsemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : snextpoHHbIH // JlaHb :
3NIeKTpOHHO OmbOanoreunas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexum noctyma:
mist apropu3. [lonb3oBateneii/

2. buomorms: 11-it kmacc: 0a3oBelii ypoBeHb : yueOHmk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6nos [u ap.]. - 6-¢ u3., crep. - Mocksa : [Ipocsemenue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekct : amekTpoHHBIN // JlaHb : snekTpoHHO-OnOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/409211 - Pexxum fgocTyna: st aBTOPHU3. MMOJIb30BATEICH.

3.2.2 Tlepeyenb mpodecCHOHAIBLHBIX 0a3 JAHHBIX U WH(OPMANMOHHBIX CHPABOYHBIX
cucTeM:

3. KoncympranTlluiroc : cipaBoYHO-TIONCKOBass cucTeMa : opunuanbHerii caiit. — URL
> https://www.consultant.ru/. - TekcT : 371eKTpOHHBIH

4. TapanT : uHpOopMaMOHHO - mpaBoBoi moptan. — URL : https://www.garant.ru/ . —
TeKCT : 3JIeKTPOHHBIM.

5. Kogexkc : mpodeccronanbuas crnpaBouas cuctema. - URL :http://www.kodeks.ru/. —
TeKcCT : 2JIeKTPOHHBIN

6. DnextpoHHas OubOIMOTEKa YUYeOHO-METOJIWYECKOTO I[EHTpa MO O0O0pa3oBaHUIO Ha
KEJIe3HOJOPOXKHOM TpaHcmopre : opunmanpubiii caiit. — URL @ https://umczdt.ru/books/. —
Pexum noctyna: s aBTOpU3. MOIb30BaTeNEH. - TEKCT : 3EKTPOHHBIM.

7. Jlaub : a;mekTpoHHas Oubnmoreunas cuctema. — URL : https://e.lanbook.com/. —
Pexum noctyna: s aBTOpH3. MOIb30BaTeNEH. - TEKCT : 3EKTPOHHBIM.

8. BOOK.ru: snextponHo-6mOnmmoTeunas cucrema : caiit / KHOPYC : uzmatenbcTBO
yueonoit auteparypsl. — URL : https://book.ru/. — Pexxum goctyma: ajis aBTOpH3. IOJb30BaTENECH
- TekcT : AJEKTPOHHBIMN.

9. eLIBRARY.RU : nayunas snexktpoHHas 6umOnmoTeka : cait. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgocTyma: Ui 3aperucTpup.. IMojb3oBareneil. — TekcT
BJIEKTPOHHBIN.

10. MunuctepctBo TtpaHcrnopra Poccuiickoit denepanuu : oQUIIMANBHBIA CaWT. —
Mocksa, 2010-2025. — URL : https://mintrans.gov.ru/. — TeKCT : 3IeKTPOHHBIHA.

11. PX/I : opunmaneusiii caidt. — URL : https://www.rzd.ru/. — TekcT : 3aeKTpOHHBIH

12. ®enepanbHOE areHTCTBO JKEJIE3HOAOPOKHOTO TpaHCHOPTa : OPUIUANBHBIN CaWT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 371€KTPOHHBIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIVINHbI

KoHtposib u onenka

pE3yJIbTAaTOB

OCBOCHU:

0011e00pa3oBaTeIbHON  TUCITUTUIUHBI

«buonorus» pacKkpbIBalOTCs yepe3 TUCHUIUTMHAPHBIE PE3yIbTaThl, HAPaBJICHHbIC HAa (JOPMUPOBAHUE

OO0IIKX KOMIIETCHIIUH 110 pa3jiesaM U TeMaM COZep)KaHus y4eOHOro MaTepHara.
[IpomexyTounas arrectamnus B popme oupgpepenyuposannozo 3auema.

Ob6mas/npodeccuonanbHas

Pa3nen/Tema T oeHOYHBIX MEPONPUATHH
KOMIIeTeHIH
Pazgpen 1. Kuaerka — | KoHrponbHas pabora
CTPYKTYpPHO- «MonexkynspHbIi YPOBEHb
(pynkunonanbHan OpraHu3aluy )KUBOIO»
e/IMHMIIA )KUBOT'0
OK 01 Tema 1.1. Bbuonorus kak | @poHTaJIBHBIN OIpOC
OK 02 HaykKa. O6mas | 3anonaHeHue TaOIUIBI c
XapaKTEePUCTHUKA KU3HU ONMCaHNUEM METOJI0B
MUKPOCKOTIUPOBAHUS c ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMU
3anmongenne Tabmumel  «Brimag
YYEHBIX B pa3BUTHE OUOIOTUM»
3anoJIHeHHe CpPaBHUTEIBHOMN
TaOMUIBl CXOJACTBA U Pa3InyMi
YKUBOT'O M HEXKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OnieHMBaeMass  JHUCKYCCHSL IO
OK 02 GyHKIIMOHATBHAS BOIIPOCAM JIEKITUA
OK 04 OpraHu3aIus KIETOK Brimonaenue u 3aIuTa
nabopaTopHOI PabOTHI
[IpakTueckoe 3aHSTHE.
[IpencraBnenue YCTHBIX
COOOIIEHUN C  Tpe3eHTaIueH,
MOATOTOBJIEHHBIX IO IEPEYHIO
HUCTOYHHUKOB, PEKOMEHIOBaHHBIX
IIPEno/1aBaTesieM
OK 01 Tema 1.3. CrpykrypHO- | @pOHTaIBHBINA OMPOC
OK 02 dbynkuuoHanbHbie (akTopsl | [IpakTHueckoe 3aHsITHE
HACJIEJICTBEHHOCTH
OK 02 Tema 1.4. O6men BemecTB U | DpoHTANBHBINA OIIPOC
IpPEBpAIlCHUE SHEPrUM B | 3allOJHEHUE CpPaBHUTEIBHOMN
KJIETKE TaOMUIBl XapaKTEPUCTUK THUIIOB
oOMeHa BeEIeCTB
OK 02 Tema 1.5. JKusnenssiit | O6cyxnenue o BOIIpOCaM
OK 04 LUK KJIETKH. MuTto3. | mexuuun
Meiio3 Pa3paboTka  JeHTBI  BpeMEHH
JKU3HEHHOTO IIUKJIA KJIETKH
Pazgen 2. Crpoenne wu | KonrponbHast paborta «CtpoeHue
(GyHkumMu opranuzma U QYHKIIUU OPTaHU3Ma»
OK 02 Tema 2.1. Crpoenune | OuenuBaemasi JUCKycCus
OK 04 opraHusma
OK 02 Tema 2.2. ®opmsbl | OpOHTAIBHBIN ONIPOC

Pa3MHOKCHUA OPpTraHN3MOB

3aronHeHHe TaOMUIBl ¢ KPaTKOM
XapaKTepUCTUKON U TNpUMEpaMH
¢dbopM pa3MHOXKEHHSI OPTaHU3MOB
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OK 01 Tema  2.3.  Owntorenes | TectupoBanue
OK 02 pacTeHMi, IKUBOTHBIX U
OK 04 YeJIoBEKa
OK 01 Tema 2.4. 3akonomepHoctu | DpoHTaNBHBINA OIIPOC
OK 02 HACJIEJIOBAHUS TectupoBanue
OK 04 IIpakTHueckoe 3aHsITHe
OK 01 Tema 2.5. Cuennennoe | TectupoBanue
OK 02 HaCJIeJI0BaHHE MPU3HAKOB Pa3zpabotka rinoccapus
IIpakTHueckoe 3aHsITHE
OK 01 Tema 2.6. 3akonomepHoctH | TectupoBanue
OK 02 U3MEHYMBOCTH IIpakTrueckoe 3aHsaTHE
OK 04
Paznen 3. Teopus
IBOJIOIIUH
OK 02 Tema 3.1. Ucrtopus | @poHTANBHBIN OMPOC
OK 04 SBOJIIOIMOHHOTO  ydeHus. | Pa3paboTtka rioccapus
MHuKpO3BOITOLIHS Pa3paboTka  5eHTBI  BpeMeHHU
pa3BUTHUSA 3BOJIIOLIMOHHOTO
YUICHHS
OK 02 Tema 3.2. MakpoaBomtouus. | OnieHuBaeMasi AUCKYCCHSI
OK 04 Bo3nukHoBenue u pazButue | PaspaboTtka  J€HTHI  BpeMEHH
YKU3HU Ha 3emiie BO3HUKHOBEHHUSI W  Pa3BUTHSA
JKA3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxnenue | OpoHTaIbHBIA OMPOC
OK 04 YeJI0BEKa — aHTPOIOT€HE3 Pa3paboTka  JIeHTHI  BpeMEHH
IPOUCXOXKICHUSI YEIOBEKa
Pa3znea 4. Dxonorus Kontponbshas pabora
«TeopeTnueckue ACIIEKThI
SKOJIOT U
OK 01 Tema 4.1. Dxonormyeckue | TectupoBaHue
OK 02 (bakToOpsI U Cpebl KU3ZHA
OK 07
OK 01 Tema 4.2. Ilomynsauums, | CocTaBl€HHE CXEM KpyroBOpOTa
OK 02 CO00IIeCTBA, DKOCUCTEMBI BEIIECTB
OK 07 IIpakTHyeckoe 3aHATHE
OK 01 Tema 4.3. buochepa - | OneHuBaemas IUCKYCCHS
OK 02 riobanpHas dKonorudeckas | TectupoBaHue
OK 07 cucremMa
OK 01 Tema 4.4. Bnusinue | TectupoBanue
OK 02 aHTponoreHHbIx Qaktopos | [IpakTuueckoe 3aHsaTHE
OK 04 Ha 6uocdepy
OK 07
IIK 1.3
OK 02 Tema 4.5. Bnusaue | OueHnBaemasi qJUCKyCCUs
OK 04 COLIMAJIbHO-OKOJIOTUYECKUX | Brimonnenue 1a0opaTopHOi
OK 07 (GakTOpoB  Ha  370pOBbE | pabOTHI
IIK 1.3 YeJI0BeKa
Pasnen S. buosorusi B | 3amura Kelica: IpeACTaBIECHUE
JKM3HH pE3yJIbTaTOB  PELIEHUs  KEWCOB
(BBICTYIUICHHE C IPE3CHTAINEH)
OK 01 Tema 5.1. buorexHonoruu B | BeimonHeHue keiica Ha aHamu3
OK 02 JKU3HU KaXI0Tr0 uHpopMaLuu 0 Hay4HbIX
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OK 04 JTIOCTHXKEHUSIX B obmactu

IIK 1.3 T€HETHUYCCKHUX TEXHOJIOTUiA,
KJIETOYHOU UHXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTHA,
IIpeJICTaBICHNE pe3yJIbTaToB
pEeLIeHUs] KEHCOB

OK 01 Tema 5.2. buorexHonoruu B | Beimonnenue keiica Ha aHamu3

OK 02 IIPOMBILIEHHOCTH uH(popManuu 0 pa3BUTHH

OK 04 IIPOMBIIIJIEHHBIX OMOTEXHOJIOIHH,

K 1.3 MPEIACTABICHUE pe3yJIbTaTOB

peLICHUs] KENCOB
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5. HEPEYEHbB UCHTIOJIB3YEMbIX METO/J10OB OBYUYEHUSA

5.1 IMaccuBHbIE:

- JIGKIIUM TPAJUIIMOHHBIE 0€3 MPUMEHEHHUS MYJIBTUMEIUHHBIX CPEICTB U 0e3 pa3aaTOuHOTo
MaTepHana;

- IEMOHCTpaIus y4eOHbIX (PUITBMOB;

- pacckas;

- CEMHHAPBI, IPEUMYIIIECTBEHHO B BUIC 00CYKICHHUS JTOKJIAJIOB CTYJACHTOB 10 TEM WJIH HHBIM
BOTIPOCaM;

- CaMOCTOSITEIbHBIC U KOHTPOJILHBIC PAaOOTHI;

- TECTHI,

- YTCHHE U OTIPOC.

(63aumooelicmeue npenooagamens Kak CcyoOvekma ¢ 00y4aruumMcs Kak 00beKmom
NO3HABAMENbHOU 0esIMEeNTbHOCIU).

5.2 AKTHBHBbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC U HHTEPAKTUBHBIC JICKIINH;

- paboTa B rpymmnax;

- yueOHas AUCKyCCus;

- ICTIOBBIE M POJICBBIE UIPHI;

- UTPOBBIE YIIPAXKHECHUS;

- TBOpYECKHE 3aaHUS;

- KpyTJible cToJIbI (KOH(EPEHIIMH) C UCTIOIb30BAHUEM CPEJICTB MYJIbTUMENA;

- petieHre MpoOJIEMHBIX 3a/1a4;

- aHaJIN3 KOHKPETHBIX CUTYAIIH;

- METOJ MOAYJIHHOT'O O0y4EHHUS;

- 00y4eHHe ¢ UCIIOJIB30BaHNEM KOMIIBIOTEPHBIX 00yUaIoLUX MPOrpamm;

(83aumooeticmeue npenodasamens kaxk cyOvekma ¢ 00VHAOWUMCA KAK —CYObEKmom
NO3HABAMENbHOU 0esIMENTbHOCIU).
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