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1 TIACHOPT PABOYEI MPOT'PAMMBI YUYEBHOM VM CHUATIINHBI (TPEIMETA)
OV/].13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouas mporpamma yueOHON aucrumuabl (npenmera) OY /.13 buonorus siBisercs 4acTbio
nmporpamMmbl  cpemHero oomero oOpaszoBanmsi 1o crenuanbHocTH CIIO 08.02.05 CrpoutenbcTtBo u
HKCIUTyaTaIisi aBTOMOOMIIBHBIX JOPOT U a3POIPOMOB.

[Tpu peamuzanuu pabodell mporpaMmbl MOTYT HCHOJIb30BATHCS DPa3UYHbIE 00pa3zoBaTeibHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH, JEKTPOHHOE 00YUEHHE.

Pabouas mporpamma yueOHOW aucuuiudbel (npeamera) OVY]I.13 buonorus MoKeT OBITH
UCIOJIb30BaHa B TPO(ECCHOHATBLHOW MOATOTOBKE, MEPENOJArOTOBKE M MOBBIMICHUH KBATH(DHUKAIUH
pabouunx 1o npodeccusim:

11140 AcdabToOeTOHITHK;

11196 beroHIIUK;

11889 JlopoxHblii pabounii;

13509 MammnucT aBrorpeiaepa,;

13583 Mammnuct Oynpao3epa.

1.2 Mecrto y4edHoii tucuunauHbl (mpeamera) B crpykrype OIIOII-TIIICC3:

B yuebnbix mnanax OIIOII-IIIICC3 yuebnas aucuumnuna (npeamet) OV /.13 buonorus BXoaut
B COCTaB OOIIMX y4eOHBIX MPEAMETOB, GOPMUPYEMBIX U3 00s3aTEIBLHBIX MpeaMeTHBIX oomacreir PI'OC
cpenHero oobmiero oOpazoBanus, i crnenuanbHocTed CIIO. C yuérom mnpoduias ocBanBaeMon
CHEIMAaIbHOCTH TaHHAas y4eOHas IUCIUIUIMHA (MIPeAMET) peaausyercs Ha | Kypce.

1.3 [Inanupyemble pe3yJibTaThbl OCBOCHHUS Y4eOHOH TUCHHUILINHBI (IpeAMeTa):

1.3.1 eab y4eOHOM AUCHHUILVINHBI (IPpEeAMeETa):

dbopMupoBaHUEe Yy 00y4arolMXcsl MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHAJIBLHOW OpraHu3aluu
KUBBIX CUCTEM PA3HOTO PaHTra Kak OCHOBBI IPUHSITUS PEHICHUN B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI
Y B TIPOU3BOJICTBCHHBIX CUTYAIIHSIX.

1.3.2 B pe3yiabTaTe ocBOeHHA Y4eOHO# I CUMIJIMHBI (MPeIMeTa) 00y4alommiics 10/ KeH

yMeThb:

—  ONpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAONIOJACHMS 3a SKOCHCTEMaMHU JUIS
BBISIBJICHHSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUH, HHTEPIPETUPOBAThH Pe3yIbTaThl HAOIIOICHMIA,

— TOpOBOAMUTH  MpOCTEHIIME  OUOJOTMYECKHE  OKCIIEpUMEHTAJIbHbIE  MCCIENOBAaHUS  C
COOJIOICHHEM TIPaBIII OE30MACHOTO O0paIeHUs ¢ 00bEKTaMU U 000PYIOBAHUEM,

—  HUCHOJb30BaTh MHPOPMAIMIO OMOJIOTHYECKOT0 XapaKkTepa U3 pa3iINdHbIX UCTOYHUKOB,;

—  TIPOTHO3MPOBATh MOCJEICTBUS CBOEH AESITENbHOCTH IO OTHOIICHHIO K OKpYXarolle cpeze,
COOCTBEHHOMY 37I0pOBbI0; 00OCHOBBIBATh U COOJIIO/IaTh MEPhI MPOPHIAKTUKH 3a00I€BaHMUI;

3HATH:

— CTpoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHU3allUu,
3aKOHOMEPHOCTHU MPOTEKAHUSI OMOJIOTUUECKHUX TPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, MEeTOCTHYIO
HAyYHYIO KapTUHY MHPA, B3aUMOCBSI3H U B3aMO3aBHCUMOCTH €CTECTBEHHBIX HaYK;

— 3HAYUMOCTh JIOCTHKEHUH OHOJOTMYEeCKOW HAayKd W TEXHOJOTMH B TNPaKTUYECKOM
NeSITEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOIOTUHA.



1.3.3 Ilnanupyemble pe3yJIbTAThl OCBOCHHS Y4eOHOMH TUCHHUILINHBI (IpeAMeTa):

O01mme kKoMneTeH A

IInanupyemMble pe3yJbTaThbl 00y4eHHS

O6mme’ JlucMnIMHaApHbIES
OK 01. BeiOupats B 4yacTu TPYAOBOro | chopMUPOBAHHOCTh 3HAHHHA O MECTe U
CIOCOOBI PELICHUs 337a4 | BOCHUTAHMSA: poau OHOJIOTUM B CHUCTEME HAay4HOTO
npodeccuOHATBLHON - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; (byHKIMOHATBHON
JeSATeNbHOCTH LIEHHOCTH MacTepcTBa, | TPAMOTHOCTH 4E€JIOBEKa JUIsl PELIeHUs
MPUMEHUTEIBHO K Tpynoooue; KHU3HEHHBIX TPo0IeM;

Pa3IMYHBIM KOHTCKCTaM

- TOTOBHOCTh K  aKTHBHOH
ACATCIIbHOCTH TEXHOJIOTHYECKOM
U COUMAJIBbHON HAaNpaBICHHOCTH,
CIOCOOHOCTh MHHUIIAUPOBATH,
IUIAHUPOBATh U CaMOCTOSTEIHEHO
BBIIIOJIHATD TaKYI0 JCATCIbHOCTD,
- MHTEpeC K pa3iH4yHbIM cdepam

npodeccnoHaTbHOM
JEeSATEIbHOCTH,

OBnanenue YHUBEpCATbHBIMU
y4eOHBIMU MI03HABATEJIbHBIMU
JICACTBUSAMMU:

a) 0a3oBble JIOTHYeCKUe
AefcTBUsA:

- CaMOCTOSITEIIBHO
(bopmynHupoBaTh u
aKTyaJIU3UpOBaATh npobiiemMy,

paccMaTpruBaTh €€ BCCCTOPOHHE,
- YCTAHAaBJIMBATb CYH_ICCTBCHHHﬁ

HpI/I3HaK WK OCHOBAHUA  JIA
CpaBHEHHUS, KIacCUPUKAUU U
0000IICHHS;

- ONPEAEIISATh 1ENH IEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTHUKEHUSI;

- BBISBIISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
JeSATEIIbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3ynbTaTOB
LeJIsIM, OIICHHUBATh PHUCKH
MOCEICTBUH JEATEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJIEHUE npu perieHnun
YKU3HEHHBIX TIPOOIeM

0) 0a3oBble HCCIEI0BATEILCKHE
JieficTBUA:

- BJIaJeTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEILCKOW U MPOECKTHON

c(hOpMUPOBAHHOCTh
pacKpbIBaTh coJiepKaHHe
OCHOBOIOJIAraomux  OHOJIOTUYECKUX
TEPMHHOB W TIOHSTHUN: XKU3Hb, KJIICTKA,
TKaHb,  OpraH, OpraHu3M,  BH],
NOMYJISALUS, JKOCUCTEMA, OHOIEHO3,
ouocdepa; MeTabo0JIu3M (oOmeH
BEIIECTB M IIPEBpAIICHUE DSHEPIUn),
romMeocras (camoperynsauus),
OHOCUHTE3 Oenka, CTPYKTypHasi
OpraHu3aIus YKUBBIX CHUCTEM,
JIMCKPETHOCTD, CaMOperyJsnus,
CaMOBOCITPOU3Be/IeHHE (PETPOIYKIus),
HACIIEICTBEHHOCTD, W3MEHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBasi OpraHU3aIus;

YMEHHUS

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOTOJIAralomux  OHOIOTUYECKUX
TEOpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYyTalMOHHOM,
JBOJTIOITMOHHOM, MPOUCXOXKICHUS
YKU3HU U YEJIOBEKA;

c(hOopMUPOBAHHOCTH yMEHUS
pacKphIBaTh OCHOBOITOJIAraroIne
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTHU T Mennens,
T. Moprasa, H.N. Baswuiosa,

. I'exkkensa, ®. Mrwomnepa, K. bapa),
TPAaHMIIBI UX TMPUMEHUMOCTH K YKHUBBIM
cucTemam;

NMpuoOpeTeHne OmbITa IPUMEHEHUS
OCHOBHBIX METO/JIOB Hay4HOT'0
TO3HAHWS, UCTIOJB3YEMBIX B OMOJIOTHU:
HaOJMIOJEHUS W OINHCAaHUS  JKHBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUI;
OpraHu3alu u MPOBEICHUS
OMOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHUSI ~ THUIIOTE3,  BBISIBICHUS
3aBUCHMOCTH MEXJy HCCIETyEeMbIMU

VKa3bIBalOTCs IMYHOCTHBIE U MeTanpenmerHbie pe3ynbratel u3 ®I'OC COO (B mocneaned pemakiuu ot 12.08.2022) B
oTriaroibHol popme, hopMupyemblie 00111e00pa3oBaTeIbHBIM YIEOHBIM IIPEAMETOM
3 ucuuiuiMHapHble pe3yNIbTaThl YKa3hlBAIOTCS B COOTBETCTBHM C MX TOJNHBIM TepedHeM Bo ®I'OC COO (B mocrenneit

penakiuu ot 12.08.2022)




JeATEIbHOCTH, HaBbIKAMU
paspereHus mpoodieM;

- BBISIBJISTh MPUIUHHO-
CIIC/ICTBCHHBIE CBSI3U u
aKTyaJIU3UPOBATH 3ajauy,
BbIJIBUT'ATh TUIIOTE3Y €€ PCUICHUA,
HAXOJIUTh apryMeHTbI TSt
JI0Ka3aTeIbCTBA CBOMX
yTBEPXKICHHH, 3a71aBaTh

rapaMeTpsl U KPUTEPUU PELLICHHUS;
- AHaJIM3HUpOBATh IIOJIYyYEHHBIE B

xoze peleHus 3a7auu
PE3YIBTATHI, KPUTHYECKH
OLICHUBATh HX JOCTOBEPHOCTb,
NPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- yMeThb NEPEHOCHTh 3HAHUS B
MO3HABATEIBHYIO "
MIPaKTUYECKYIO obnactu
KHU3HEACATECILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUSA U3
Pa3HBIX IPEIMETHBIX 00JIaCTeH;

- BBIIBHTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

- CHOCOOHOCTh MX HMCHOJIH30BaHU
B ITO3HABATEIIFHON M COITMAJIbHOMN
MPAaKTUKE

BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3yabTaToB U (OpPMYJIMPOBAHUS
BBIBOJIOB C HCIIOJB30BAaHUEM HAYYHBIX
MOHSTUHI, TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHS BBIJICIATH
CYIISCTBCHHBIC TPU3HAKH BUPYCOB,
KJIETOK TPOKapHOT M  JYKapHOT;
OJHOKJICTOYHBIX M MHOT'OKJIETOYHBIX
OpraHWU3MOB, BHJIOB, OMOTEOIICHO30B
9KOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BeEIIECTB M MPEBpaIICHUS
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JHEPreTHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUT03a, Meii03a,

OILJIOJIOTBOPEHHUS, pa3BUTHS u
PaSMHOXKCHUA, HHIUBUAYAJIbHOI'O
pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
60pBOBI 3a CYILIIECTBOBAaHHUE,
€CTECTBEHHOIO otbopa,
BU1000pa30BaHUs,

IPUCTIOCOOIEHHOCTH  OPTaHU3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHEHTOB IKOCUCTEM,
AHTPOIIOTEHHBIX W3MEHEHU B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYrOBOpOTa BEILIECTB M IpPEBpalleHHe
sHepruu B ouocdepe;
chOpPMUPOBAHHOCTh yMEHHUS pellaTh
OWoyIoTMYeCKHe 3a/a4ud, COCTaBIIAThH
TeHOTUITUYECKHE CXEMbI CKpEIIHMBaHUS
JUIE  Pa3HBIX THUIOB HACIEeIOBaHHS
MPU3HAKOB y OPTaHU3MOB, COCTABIIATH
CXEMBI TIepeHOCca BEIIECTB U SHEPTUH B
9KOCUCTeMax (IIeTH MUTAHUS, MTHUIIEBbIE
CETH)

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOUCKA, aHaJIM3a U
WHTEPIpETAINN
uHpopMalUu 1
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32,149
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

B o01acTH 1EeHHOCTH HAY4YHOIO
MO3HAHHUSA:

- c(OpPMHPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKu u 00I11eCTBEHHOM
MPAaKTHKH,  OCHOBAaHHOTO  Ha
Jasore KYJBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO
CBOET0 MeCTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpLICHCTBOBaHME S3BIKOBOM
M YHUTATEIbCKOM KYIBTYPHl Kak
CpeACTBa B3aMMOICHCTBUS MEKITY
JFOIBMH U TIO3HAHUS MUDA;

- OCO3HaHUE LICHHOCTU HAY4YHOU

c(hOpMUPOBAHHOCTh yMEHUM
KPUTUYECKH OLIEHUBATh HH(MOPMAITUIO
OMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS
W3 Pa3IUYHBIX HCTOYHUKOB (CpeAcTBa

MaccoBod  HMH(OpMAIMH,  HAY4HO-
MOMYJISIPHBIE MaTepuabl);
HUHTCPHIPECTUPOBATD ITUYCCKUC ACIICKTHI
COBPEMEHHBIX HCCIIEI0OBaHUI B
OMOJIOrUH, MEIUILIMHE, OMOTEXHOIOTHH;
paccmarpuBarh rio0anbHbIe
JKOJIOTUYECKHE po0GIeMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOLICHUIO K HHUM COOCTBEHHYIO
MO3ULIHIO;

c(hOpMUPOBAHHOCTh YMEHUN CO3/aBaTh
COOCTBEHHBIC TMHUCHMEHHBIC U YCTHBIC




NesTeNbHOCTH, TOTOBHOCTh
OCYLIECTBISITH  IPOCKTHYIO U
HCCIIEI0BATEIBCKYIO
JeSITeIbHOCTh MHIUBUAYAIbHO WU
B IpyIIIIE;

OBnanenune YHUBEPCATbHBIMU
y4eOHBIMU II03HABATEJIbHBIMU
JNEHUCTBUAMMU:

B) pabora ¢ ungopmanmei:

- BJIAACTb HaBbIKaMH IMOJYUCHUA
uHpopMalud U3  HUCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIISITh IIOMCK, aHAaJM3,
CUCTEMATU3ALINIO0 u
HHTEPIPETAIIIO uHbopMaIuu
pa3NUYHBIX  BUAOB U QopM
MIpE/ICTaBIICHHUS;

- CO34aBaTb TCKCThI B pPa3JIMYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHHS

uHpOpMaIU u IEJICBOM
ayJIUTOPHH, BEIOMpast
ONITUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIiy;

- OICHHMBAaTh JOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(l)OpMaIII/II/I, €C

COOTBETCTBHE  MPAaBOBBIM  H
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpeacTBa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIH
B pelieHuH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX "
OpPraHM3allMOHHBIX  3amad ¢
co0JIr0IcHEM TpeGoBaHUI
IPrOHOMHUKH, TEXHHUKH
0e30ITacHOCTH, TUTUCHEIL,

pecypcocOepekeHusl, TPaBOBbIX U
THYECKUX HOPM, HOpM
nH(pOPMaIMOHHOM 6€30MacHOCTH;
- BIIQ/IETh HaBbIKaMHU
pacro3HaBaHHsI " 3aIUTHI
uHbopManMy, HHPOPMALUOHHOM
0€30MMaCHOCTH JTUYHOCTH

COOOIIEHNS HAa OCHOBE OMOJIOTHYECKON
uH(pOopMaIU u3 HECKOJIBKUX
UCTOYHUKOB, T'PAMOTHO MHCIIOJIb30BaTh
MOHATUIHBIN anmnapat OMOJIOTHH

OK 04. DddexrusHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOpPa3BHUTHUIO,
CaMOCTOATCIIbHOCTH u
CaMOOIIPECACIICHUTIO,

-OBJIaJICHWE HaBBIKAMHU Yy4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U
COITMAJILHOM JeSITEIIFHOCTH,
OBjianeHne yHHMBepPCAJIbHBIMH
KOMMYHHKATHBHBIMU
JelCTBUSAMM:

HpI/IO6peTCHI/IC OIlbITa TIPHUMCHCHUA
OCHOBHBIX METOJ0B HAay4YHOIr'o
NO3HaHWs, UCIIOJIb3YCEMbIX B OHOJIOTUH:
Ha6J'IIO)ICHI/I$I n  OInHMCaHus  XHUBBIX
CHUCTEM, mponeccoB n SIBJ'ICHI/II\/'I;
opraHu3anun n IMPOBEACHUA
OHOJIOTUYECKOTO 9KCIICPUMCHTA,
BBIJIBUKCHU S THUITOTE3, BBISABJICHUS
3aBUCUMOCTH MCIKAY MHCCICAYCMbIMU




0) coBMecTHAsI /1eITeJIbHOCTD.

- TIOHMMaTh U HCHOJB30BaTh
MpeuMyllecTBa KOMaHJIHOH U
WHIUBUAYAITBHON pabOTHI;

- IPUHUMATH IEJIH COBMECTHOU
JesTeIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBATH JECHCTBUA IO €€
JOCTH>KCHHUIO: COCTaBISATh IUIAH
JNEUCTBUM, pacHpenesiTbh pojau ¢
y4€TOM MHEHHHM  YYaCTHHKOB
o0cyxIaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATb U BBIIIOJIHATH
paboTy B YCIOBUSX pPEaAbHOIO,

BUPTYaJILHOTO u
KOMOWHUPOBAaHHOTO
B3aMMOJICHCTBHS,

- OCYWIECTBIATh  IO3UTHUBHOE
CTpaTeTHYECKOE IIOBEJCHHE B
pa3IMYHbBIX CUTYyalUsX,
MPOSIBIIATH TBOPYECTBO u
BOOOpaXkeHue, OBITh
WHUITUATHBHBIM

OBiajgenne yHUBepPCAIbHBIMH

peryJATUBHBIMH JeHCTBUSIMMU:
r) IpuHsiTHE Cce0sl M JAPYrux
JIoae:

- MIPUHUMATH MOTHBBEI n
apryMEeHTBhl JpYrux JoJIed TpHu
aHaau3e pe3ynbTaTOB
ESITENLHOCTH,

- IPU3HABAaTh CBOE MPABO U MPaBO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CII0COOHOCTD
MOHMMAaTb MHP C  TO3UIUHU
JIPYroro 4yeioBeKa

BEJIMYMHAMHU, OOBSICHEHHSI IT0JTy4YE€HHBIX
pe3yabTaToB U (OpPMYJIMPOBAHUS
BBIBOZIOB C HCIOJIb30BAaHUEM Hay4HBIX
IIOHSATUMN, TEOPUN U 3aKOHOB

OK 07. ConeicTBOBaThH
COXPAHEHHUIO
OKpY>Kalollen cpebl,
pecypcocOepexReHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B Ype3BbIUaiHBIX
CUTYaIUsIX

B o01acTH 3K0J10TrHYECKOTO
BOCIIMTAHUS:

- c(hOopMUPOBAHHOCTH
JKOJIOTUYECKOM KYJIbTYPBHI,
MMOHMMAHUE BIIUSIHUSI COIMATBHO-
SKOHOMHUYECKHX TPOIECCOB Ha
COCTOSIHUE MIPUPOTHOMN 51
COLIMAIBHOW Cpe/ibl, OCO3HaHUE
I00aTBFHOTO XapakTepa
9KOJIOTHUECKUX TPOOIIEM;

- TJIAHUPOBAHUE u
OCYIIIECTBJICHUE  JCHUCTBUM B
OKpY’Kalollle cpelle Ha OCHOBE
3HaHUS  1EJIE  YCTOMYMBOTrO
pa3BUTHS YEJIIOBEYECTBA;
AKTUBHOE HEINPUATHE JEHUCTBUMH,

c(hOpMUPOBAHHOCTH yMEHUS
MPUMEHSITh TONy4YEeHHBIC 3HAHUS IS
00BICHEHUS OHOJIOTHYECKHUX
MPOLIECCOB W SIBICHUMU, JUJIS TIPUHSATHS
NPAKTUYECKUX peLeHuit B
IIOBCEAHEBHOM  JKM3HH C  ICJBIO
oOecrieyeHnss 0OE30IACHOCTH  CBOETO
3I0pOBbS M 3JI0POBbS OKPYKAIOIINX
J0JIe, COOITI0ICHHS 3I0pOBOTO 00pa3a
KU3HU, HOPM TPaAaMOTHOTO TTOBE/ICHUS B

OKpY)Kalolllel  NpPUPOAHOM  Cpele;
MMOHUMAaHHE HEOO0XOIUMOCTH
WCIIOJIb30BAHUS JOCTUKEHUH
COBPEMEHHOI ononoruu u
OMOTEXHOJOTHH ISl  pallMOHATILHOTO
MIPUPOJIONIOJIL30BaAHUS




MPUHOCALINX BpPEI OKpY’Karolen

cpene;

- yMEHUE MIPOTHO3UPOBATH
HeOJIaronpusITHIC
IKOJIOTUYECKUE MIOCIIE/ICTBHS

MPEINPUHUMAEMBIX JICUCTBUH,
Mpe0TBpaIaTh UX;

- pacipeHue OTIBITA
NEeATETLHOCTH IKOJIOTUYECKON
HaIpaBJIEHHOCTH;

- OBJIAJICHHE HaBBbIKAMHU Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHOU JESITEIbHOCTH

IIK 2.1. Brinonnenue
paboT MO NPOU3BOACTBY
JIOPOKHO-CTPOUTEIIbHBIX
MaTepuasioB

- c(hOpPMHUPOBAHHOCTH yMEHUs Ha OCHOBE benepabHOTO
KJIaCCU(DUKAIMOHHOTO KaTajora OTXOJOB OIPENCISTh KJIACC ONACHOCTH
OTXOJIOB; arperaTHoe COCTOSHHE W (U3UYECKyI0 (OpMy OTXOJIOB

MPOU3BOCTBA;
- OBJIAJICHUE METOJAaMH  OIpPEIECICHUs]  MOKa3aTeledl  yMCTBEHHOM
paboToCIOCOOHOCTH, 00BsICHEHHE MOJIYYEHHBIX pEe3yNbTaTOB u

(dbopMylMpoBaHHE BBIBOJOB (IMMCHMEHHO) C HCIIOJIB30BAaHUEM HAYYHBIX
MOHSATUI, TEOPUN U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS AHATU3UPOBATh HH(DOPMAIMIO O HAYYIHBIX
JNOCTUKEHUSIX B  O0JIaCTM  TEHETHMYECKHX TEXHOJIOTUH, KIIETOUHOU
WHXCHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA,

- copMHpPOBAHHOCTh YMEHHSI AHATU3UPOBATH HMH(OPMALUIO O Pa3BUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX IPUMEHEHUH B JKM3HU YEJIOBEKA

B pesynbTaTte ocBOeHuUs nmporpamMmbl Y4eOHON TUCHUIUIMHBI (TIPEIMETa) peain3yercs nporpamma
BOCIIUTaHMsI, HalpaBJIeHHas Ha GOPMHUPOBAHUE CIEAYIOIINX JTUYHOCTHBIX pe3yabTaToB (JIP):

JIP 9 ColGnromarommii ¥ iponaralIupyronii mpaBmuiia 3JI0pOBOTO U 0e30macHoro oopasa KHU3HH,
CIOpTa; MpPeayNpexJaolmii aubo MpeogoeBalomMii  3aBUCUMOCTH  OT  ajKoroisi, Tabaka,
NICUXOAKTHUBHBIX BELIECTB, a3apTHbIX Urp U T.A. COXpaHSIOMMNA IMCUXOJIOTHYECKYI0 YCTOWYMBOCTH B
CUTYaTUBHO CJIO’KHBIX WJIA CTPEMUTEIBHO MEHSIOIINXCS CUTYaLUsAX.

JIP 23 [Tonyuenue o0yyaronmMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealin3alusl JUYHOCTH.

JIP 30 Ilonumaromuii CyHIIHOCTh M COLHMAIBHYIO 3HAYMMOCTh CBOeW Oyaymied mnpodeccun,
MPOSIBJIAIOIINN K HEW YCTOMYMBBIN HHTEPEC.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeaMeTa) U BUABI Y4eOHOil padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl YU4eOHOI M CUMIIMHBI (TIpeaMeTa) 72
B T.U.
OcHOBHOe coep:KkaHue 52
B T.U.
Copep:xanue yueOHOT0o MaTepuana 38
MPAKTUYECKUE 3aHATUL 12
J1ab0paTOPHBIE 3aHIATHS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE 12
B T.4..
TeopeTudeckoe o0yueHue 2
MPAKTUYECKHUE 3aHATH 8
nabopaTopHbIE 3aHATHUS 2
KonTponbnas padora 6
IIpomeskyTouHasi aTTecTanus B opme 2

oughghepenyupoeannozo 3auema (2 cemecTp)




2.2 TemaTn4ecKuii IJIaH U coepxkaHue yueOHoii nucuuniaunsl (mpeamera) OY .13 BUOJIOTI'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, MIpakTUu4YecKkue M JadopaTopHble 3aHITHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acos JIMYHOCTHBIE
pe3yJbTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Paznea 1. KileTka — CTPYKTYPHO-(DYHKIIMOHAJILHAS €INHMIIA KUBOT'0 18
Tema 1.1. 2 OK 01
buoJorns kak Coznep:kanue y4e0HOro MaTepuaja 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau Ouosorudyeckux 3HaHWi. CBs3p OMONOTHMU C JPYrUMHM HayKaMH: OMOXHUMHUS, JIP 23
XapaKTepUuCTUKA Oouodusuka, Ononuka, renoreorpadus u ap. Ponb u mecro Ouonoruu B popMHUPOBaHUHN COBPEMEHHOM JIP 30
KU3HU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu XuBod marepun. OOmas xapakTepUCTHKa >XKU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUH COCTaB KJIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 02
bynkuuonanbHas Knerounas teopuss (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHHUS COBPEMEHHOMN OK 04
OopraHu3anus KJIETOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH. JIP 23
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBbIE OpraHu3Mbl. CTpoeHHe NpOKapHOTHYECKON KieTku. CTpoeHune JIP 30
syKapuoTHueckoil kietku. Hekierounsle popmbl )kU3HU (BUPYCHI, OakTeprodarm)
JlabopaTopnas paGora Nel 2
CrtpoeHue KJIEeTKH (pacTeHHUs, )KUBOTHbIE, TPUOBI) U KJIETOUHbIE BKIIOUEHMS (KpaxMmas, KapOTHHOUIBI,
XJIOPOMJIACThI, XPOMOILJIACTHI)
IIpakTnyeckoe 3ansitue Nel 2
Bupycusle u OakrepuanbHble 3a0oneBanHus. OOmMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmuvix coobwenuil ¢ npeseHmayuetl, N0020MOBIEHHbIX N0 NEPeuHI0 UCMOYHUKOS,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. 4 OK 01
CTpyKTYpHO- Conepsxanue yueOHOT0 MaTepuaJa 2 OK 02
¢ynkunonaabuble | XpomocomHass Tteopuss T. Moprana. CrtpoeHne XpomMocoM. XpOMOCOMHBIM HaboOp KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaINIOMAHBIA M AUIUIOWAHBIA HaO0op. HykienHoBbIe JIP 30
HacaencTsennoctu | kucnotel: JIHK, PHK naxoxnenuwe B kieTke, WX cTpoeHHEe W (QyHKUMH. MaTpuuHbIe HpPOLECCH B

KJIETKE: peluInKalysi, OMocuHTe3 OelKa, penapanus. | eHeTuyeckuii Ko U ero CBOWCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemienue 3a1au Ha onpeeneHue nocae10BaTeIbHOCTH HyKJICOTH 0B, aMUHOKHUCIIOT B HOPME U B Cllydyae

WU3MEHEHUS NI0CIIEI0BAaTEbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0mMeH BewecTB H Copaepxxanue yyeOHOIro MaTepuasa 2 JIP 23
npeBpalleHue [TonsiTne MeTaboOMM3M. ACCUMIJIAIMS M TUCCUMUJISALINS - JBE CTOPOHBI MeTaboiau3ma. Tumbel oOMeHa JIP 30
JHEepPIruu B KJleTKe BEIIECTB: aBTOTPO(HBIA W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBIHA. [lmacTuueckuit oOMeH.

DoTocuHTE3. XEMOCHUHTES
Tema 1.5. 2 OK 02
Kuznennptii unkia | Cogepkanue y4efHOro MaTepuaia 2 OK 04
KJIeTKU. Murtos. Kiterounslii 1uki, ero nepuonasl. MUTO3, €ro CTaiuyd U NPOUCXOJALIME IPOLECCHl. bronorndyeckoe JIP 23
Meiio3 3HaueHHe MuTo3a. Meito3 u ero craauu. IloBenenue xpomocoM B Mmeio3e. Kpoccunrosep. JIP 30

bronornyecknii cMbICa Me03a
KonTtpoibHasn MonexkyJsipHbII ypOBEHb OPraHHU3aLUU KUBOTO 2
pabora
Pa3nen 2. Ctpoenue u GpyHKUMHU Opranusma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyakuuu opranusma (1 cemectp) 14
Tema 2.1. Ctpoenne 2 OK 02
oprasHusma Copaepxxanue ydyeOHOro MaTepuasa; 2 OK 04

MHOrokneroynble OpraHu3mMbl. B3auMoOCBsI3p OpraHoB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['oMeocTas opraHnu3Ma 1 ero NoAAep:KaHue B MPOLECCE KUIHEICITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opmbI Cozep:xanue y4eGHOTro MaTepuaia 2 JIP 23
Pa3MHOXKEHHSA @opMbl  pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Gecronoro JIP 30
OpPraHu3MoB pasmHoxkeHus. IlomoBoe pa3MHoxeHue. ['ameroreHe3 y >XKMBOTHBIX. (CriepMaToreHe3 M OOTEHE3.

CtpoeHue noyoBbIX K1eTOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Onrorenes Copnep:xkanue yueOHOIr0o MaTepuasia 2 OK 04
pacTeHui, WNunuBrayabHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOpHoHATBHBIN NEPUOI. JIP 23
KMBOTHBIX H Craguu 1mocTaoMOpPHOHAIBHOTO Pa3BUTHs Y JKMBOTHBIX M denoBeka. IIpsimoe u HempsiMoe pa3BHTHE. JIP 30
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YeJI0BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. 4 OK 01
3aK0HOMEPHOCTH Copgep:xkanue yue0HOr0o MaTepua/a 2 OK 02
HacJIeJ0BaHUA OcCHOBHBIC TIOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHusi ramer. 3akoHsl [. Menxgens OK 04
(MOHOTHOpHUTHOE ¥ TOJUTHOPUIHOE CKpelrBaHue). B3anMoaelicTBre reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemenue 3a1a4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB IPH MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3HPYIOIEM CKPEIIMBAaHUM, COCTABICHHE TI'E€HOTUIHYECKUX CXEM
CKpEIIMBAaHUS
Tema 2.5. 4 OK 01
CuenjieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHe 3akonbl T. Moprana. CuermsieHHOEe HacielOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM JIP 30
IIpakTHyeckoe 3ansiTue Ned 2
Pemenne 3amay Ha ompeneneHHWe BEPOSTHOCTH BO3HHUKHOBEHHUS HACIEICTBEHHBIX MPU3HAKOB IIPU
CIIETUICHHOM HACJIEIOBAaHUH, COCTABJICHNE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS
2 cemecmp 40
Pa3nen 2. Ctpoenne u pyHKUMH Oprannsma (2 cemecrTp) 6
Tema 2.6. 4 OK 01
3akoHOMepHOCTH Conep:kaHue y4e0HOr0 MaTepHasa 2 OK 02
M3MEHYHUBOCTH N3mMeHYnBOCTh TIPU3HAKOB. BHUIBI W3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACJICCTBEHHAs. 3aKOH OK 04
TOMOJIOTHUECKUX PSIOB B HacneiacTBeHHOW u3meHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus JIP 23
W3MEHYMBOCTU. Bubl MyTanuii ¥ NpUYMHBI UX BOSHUKHOBeHUs. Kapnotun yenoseka. HacnencTBeHHbIE JIP 30
3a0oneBaHMs yenoBeka. ['€HHble M XpOMOCOMHBIE OOJIe3HM yenoBeka. bone3Hu ¢ HacneacTBEHHOMH
NPEPaCTIONOKEHHOCThI0. 3HAYCHWE MEIUIIMHCKOW TEHETHKH B TIPEJAOTBPAIICHUH U JICYCHUH
TeHEeTHYECKUX 3a00JIeBaHUH YeJIOBEKa
IpakTuyeckoe 3ansaTue NeS 2
Pemenne 3amau Ha ompeneneHuWe TUNA MYTalMU IpU Tepefade HaCleJACTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX CXEM CKpPEIINBaHUS
KonTpoJabnas Crpoenue U GyHKIIUN OpraHu3Ma 2
pabora
Pasznea 3. Teopus 3BoJronun 6
Tema 3.1. HcTopus 2 OK 02
3BOJIIOIMOHHOTO Conep:kanue yueOHOI0 MaTepuajia 2 OK 04
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YYeHHUSs. [Tepsbie sBomounonHble KoHuernuuu (K.b. Jlamapk, XK.JI. broddon). DBomonuoHHas Teopus JIP 23
Muxkpo3Bosrouus Y. lapBuna. CuHTeTHYECKAs! TEOPUS SBOJIOLMH U €€ OCHOBHBIC MMOJTOKEHUS. JIP 30
Mukpossomtonus. Ilomynsanuss kak »ieMeHTapHas €AMHULIA SBOJIIOLUHU. ['eHeTH4yeckue OCHOBbI
HBOJIOIMH. DJIEMEHTapHbIE (DaKTOphl 3BOMIONMU. EcTecTBeHHBI OTOOp - HampaBistOUIHi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUH
Tema 3.2. 2 OK 02
Makpossomonusi. | Comep:kanue y4eGHOro MaTepuaJa 2 OK 04
Bo3nukHoBeHHE U MakposBomtonuss. @opMmbl U OCHOBHBIE HampasiieHus Makpo3poitouuu (A.H. Cesepuos). Ilyru JIP 23
Pa3BUTHE )KM3HU HA | JIOCTHXKEHUs Omosiormueckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3eMiie. JIP 30
3emie ['unoTe3pl U TeOpUM BO3HUKHOBEHUS KU3HM Ha 3emie. [losBieHHe nepBbIX KIETOK M UX SBOJIIOLMSL.
[TpokapuoTsl U 5ykapuoThl. IIpoMCXOXKIA€HHE MHOTIOKJIETOYHBIX OpraHU3MOB. Bo3HUKHOBEHUE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copepxanue yueOHOro MaTepuasa 2 OK 04
“1eJI0BCKA — AnTpomnonorus — Hayka o uenoBeke. CucremMaTuyeckoe IMosiokeHue yenoBeka. CXOJCTBO U OTIMYUS JIP 23
aHTpoIoreHes YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIMOTEHE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA. JIP 30
YenoBeueckue packl M HUX EAMHCTBO. Bpems u myTH pacceleHMs 4YeloBeKa I10 IIJIaHETe.
[Tprcrioco0IeHHOCTh Y€I0BEKa K pa3HbIM YCIOBHSIM CPE/IbI
Paznes 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copnepxanue yuyeOHOIro Mmarepuasa 2 OK 02
(axTops! u cpeasl Cpenbl 0o0MTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAas, BHYTPHOPTaHU3MEHHas. OK 07
KH3HHU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHuszMmoB. IIpucnocoOseHuss OpraHu3MoB K JIP 23
JKU3HH B pasHbIXx cpenax. llonstue skomormyeckoro @axropa. Kiaccuduxamus 3K0IOTHYECKUX JIP 30
¢axTopos. IIpaBuio munumyma 0. JIuGuxa. 3akon TonepantHoct B. llendopna
Tema 4.2. 4 OK 01
Honyasinus, Copaepxxanue ydyeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMHU. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMBbI XapakTepucTuku nomynsauuu. CoobiiecTBa U 3KocHCcTeMbl. bronieHo3 u ero crpykrypa. CBs3u MEXIy JIP 23
opranuzMamMu B OuoreHo3e. CTpPYKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI: MPOJIYLEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BelecTB 1 HOTOK SHEPTUH B 3KocucTeMme. Tpoduyueckue ypoBHH
IIpakTuyeckoe 3ansaTue Ne6 2

Pemrenne MPAKTUKO-OPUCHTHUPOBAHHBIX PACUCTHBIX SajlaHI/Iﬁ o MnEpC€HOCY BEIICCTBA W OHCPIrUU B
9KOCHCTEMAax C COCTAaBJICHHEM TpO(I)I/IquKI/IX HCHeﬁ 1 IUpaMug OHMoOMacChl U OHCPTUN
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Tema 4.3. buocdepa 2 OK 01
- ri100aJbHast Copaepxxanue yueOHOro MaTepuasa 2 OK 02
IKO0JIOTHYeCKast buocdhepa — xuBas obGonouka 3emnu. PasButHe mnpencraBieHuit o Ouocdepe B Tpymax B.U. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero (QyHKIHH. JIP 23
3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocheprl. OcodeHHOCTH Onocdepsl Kak rio0aqbHON IKOCHCTEMBI. JIP 30
Junamuueckoe paBHOBecHe B Ouocdepe. KpyroBopoTbl BemecTB M OHOTCOXMMHYECKHE LUKIIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Copnep:xkanue y4e0HOr0o MaTepuaJa 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3ACUCTBHS Ha OWOChepy. 3arps3HEHUs KaKk BUJ AHTPOIIOI€HHOTO BO3ICHCTBUSI. OK 04
onocdepy AHTpoOIIOTeHHBIe BO31ciCTBUS Ha atMmochepy. BosneiictBus nHa ruapochepy. BosaeiictBus Ha OK 07
autocdepy. AHTPOIIOTEHHBIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTRA. [IK 2.1
IIpakTuyeckoe 3ansaTue Ne7 (mpogeccCHOHATBLHO-OPHEHTHPOBAHHOE) 2 JIP 23
OTX0/1b1 TPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLMAJIBHO- Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
IKOJOrHYECKUX 310poBbe U ero cocrapistouie. OakTopsl, MONOKUTEILHO U OTPULATEIBHO BIMSIOIIME HA OPraHUu3M OK 07
(dpaxTopoB Ha yenoBeka. [IpoGiemMa TEeXHOTEHHBIX BO3JICHCTBUI Ha 3J0pPOBbE uelOBeKa (PIEKTPOMArHUTHBIE IOJIA, [IK 2.1
310POBbE YeJ0BeKa | ObITOBas XMMHsI, N30BITOUYHBIE [ITyMbI, paJHallisd U T.I.). AJantanus opraHu3Ma yenoBeka K (paktopam JIP 9
okpyxaromieid cpenpl. [IpuHimnsl ¢popMupoBaHus 310poBbecOeperaromiero nopeAacHus. duznyeckas JIP 23
AaKTUBHOCTh U 3/10pOBbe. BHOXMMHYECKHE aCIeKThl pallMOHAJIbHOTO TUTAHUS JIP 30
JlabopaTopnasi paGora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHas: paboTOCTIOCOOHOCTh
KonTpoabHas Teopernueckne acrekThbl 3KOJIOTUU 2
pabora
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNUE (COAep:KaHUEe MPUKJIATHOTO MOAYJISA)
Pa3nes 5. buosorus B :kM3HU 8 OK 01
Tema 5.1. 4 OK 02
Buorexnonornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKU3HU KAXKI0I0 BuotexHonorus xak Hayka W Mmpou3BojacTBO. OCHOBHBIE HAMpABJICHUS COBPEMEHHON OMOTEXHOJIOTHH. IK 2.1
Metoapl 6motexHONOTUU. OOBEKTHI OMOTEXHOJOTUH. DTHKAa OWOTEXHOJIOTHYECKUX W TEHETHYECKUX JIP 23
sKcniepuMeHToB. IlpaBuna moucka M aHanu3a OMOAPKOJOTMUYECKOW HMH(OpPMAIMM U3 PazIHYHBIX JIP 30

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccOoBOW HH(OpPMAIMH, CETh
WurtepHet u npyrue)
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IpakTnyeckoe 3ansitue Ne§

2
Keiicbl Ha aHanu3 WHPOPMAIMKM O HAYYHBIX JIOCTHIKECHHSX B OOJACTH T'CHETHYECKUX TEXHOJIOTHUH,
KJIETOYHOH WH)KEHEPHH, NUIIEBBIX OMOTEXHOJIOTHA.
Tema 5.2. 4 OK 01
Buorexnosornu B | IIpakTnueckoe 3ansitue Ne9 4 OK 02
npombiuLieHHOCTH | Keiichl Ha aHann3 MHGOPMAIMK O Pa3BUTHH MTPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04
IK 2.1
JIP 23
JIP 30
IlpomexkyTounas aTTecTanys 1Mo TUCHUILIHHE (MpeaMeTy): nuddepeHIMPOBAHHBIN 3a4eT 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOM JUCIATLINHBI
(IIPEAMETA)

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 10

VYuebnast guciumuiMHa (IpeAMET) peanu3yercs B yueOHOM KaOuHere 0e30macHOCTH
KU3HEIEATEIbHOCTH M OXPaHbl TPYAA.

O6opynoBanue yaeOHOTo KabUHeTA:

— I0CaJ04YHbIE MECTA [0 KOJIMYECTBY OOYUaIOLIUXCS;

— pabodee MecTO MpenoaBaTes;

— METOJMYECKUE MaTepUalbl 10 JUCHUILIMHE (IIPEAMETY).

Texnuueckue cpencrBa oO0ydeHHss pabodero Mecta NpPEnojaBaTelsi: KOMIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOOBaHMUSIM O€30IIaCHOCTH U HAAE&KHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJBb30BaHUS KaOMHETa C LENbIO
u3ydeHus y4eOHOW IUCHMIUIMHBI (TIpenMeTa), MyJIbTHUMEAMHOEe 000opynoBaHHE (IIPOEKTOp MU
IPOEKIIMOHHBIN PKpaH WK UHTEPaKTUBHAs J0CKa), JOKaJIbHAs CETh C BBIXOJIOM B Internet.

HaumeHoBaHMe cHeUMaJIBHOTO MOMEIIEHUs: YydeOHas ayauTopus Ui MPOBEICHHS
NPAaKTUYECKUX 3aHATHUN, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJBTAIHHA, TEKYIIETO
KOHTpOJIS,, TPOMEXYTOUHOH aTTecTalud, OCHALleHHas O0O0OpylIOBaHMEM UM TEXHUYECKUMHU
CpeACTBaMU OOYYEHHs, a TAK)K€ YHUTAIBHBIA 3al, TIOMEIIEHUE Ui CaMOCTOSTENbHOW pPaboTHI, ¢
noctynoM k cetu «MHrtepHer» u OUOC. OcHallleHHOCTh: KOMIUIEKT y4eOHOW Mebenu, HOYTOYK,
IPOEKIIMOHHOE 000pyA0BaHNE (MYIbTUMEIUNHBIN IPOEKTOP U IKPaH).

Hepe'{eﬂb JJUIECH3UOHHOI'0 u CBO0OOIHO PacnpoCcTrpansieMoro MmporpamMmMmHoOro

o0ecrneyeHus:
CucremHuoe u npukiaaasoe I10

i}i HaumenoBanue No nunieH3uu
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 Kopobounas (pa3ubrii Ne Ha Kax o
KOpOoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109

IIporpammuoe ob6ecneuenune no GNU General Public License (cBo6oaH0 pacnipocTpansiemoe)

Ne IIepeueHb
1 | Open Office

2 | Moii Oduc

3 | Gimp

IIpu n3ydenuu npeamera B popmMare 3JIEKTPOHHOI0 o0y4yeHus ¢ ucnoab3osanuem JJOT
[Tporpammel mist BuneokoHdepenimii: Zoom Cloud Meetings, SIunekc Tenemocr.
Dnexkrponnas mwardopma Moodle.

3.2. UndopmannoHHoe obecrniedeHHe peajsn3alui NporpaMmMbl

Jlnst peainzanuy mporpamMmbl OMOIMoTeUHbIN (HOHI 00pa3oBaTeIbHON OpraHU3aluU JTOJIKEH
UMETh T[€YaTHblE M/WIM SJIEKTPOHHBIE O00pa3oBaTelbHbIE M HH(MOPMALMOHHBIE PECYpCHI,
pPEKOMEH/1yeMble [T NCTIOIb30BaHUs B 00pa30BaTeILHOM IIpoIiecce.

16



Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JAHUH, JAONMOJHHUTEJIbHOUH JIMTEPATYPbI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 hoHA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. 3axapos B.b. buonorus. bazossiii yposens. 10-11 knacc : yueOnuk / B. b. 3axapos, H. 1.
Pomanoga, E. T. 3axapona : nox pen. E. A. KpukcynoBa. — Mocksa : Pycckoe cimoso, 2020 // 9bC
AliOyKc - TekcT: 35eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTeNEH.

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

2. Kamenckuii A.A. buonorus . O6mass O6wmomorusi. 10-11 kmaccel. ba3oBwlii ypoBeHB :
yuebnuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. - 5-e uzn. - Mocksa : [[poga, 2017. -
368 c., ui. - TeKCT : HemOCPEICTBEHHBIM.

3. Babumesuu A. I1. buonorust 9-11 kimacchl : KOIEKIHUS MHTEPAKTUBHBIX Mozened + 1C:
buonoruueckuii kouctpykrop 3.0 / A. I1. Babumesuu ; 1C ITaGnumunr ; L{eHTp nmepcrneKTUBHBIX
TEXHOJIOTHH. - 4-¢ u3n., nmepepad. - [6. m.] : 1 C [MaGmumunr, 2013-2017. - 1 uHTEpaKT. BUACOTUCK
(CD-DVI). — 3aru. ¢ Tuty. sKpaHa. — DJIeKTPOHHAs MPOrpaMMa : SJICKTPOHHASL.

3.2.3 Ilepedyenb nmpoecCHOHAJIBHBIX 0a3 TaHHBIX M HH(POPMANMOHHBIX CHPABOYHBIX
cucTeM:

4. Koucynpsrantlltoc : cnpaBoyHO-TIOMCKOBasi cucrtema : odpurmaibHbii cailit. — URL
> https://www.consultant.ru/. - TekcT : 3JIeKTPOHHBIH

5. Tapanr : undopmaimonso - mpaBoBoit moprair. — URL : https://www.garant.ru/ . —
TeKCT : 2JIEKTPOHHBIM.

6. Koxmekc : mpodeccuonanbHas cnpaBouynas cucrema. - URL :http://www.kodeks.ru/. —
TeKcCT : 2JIEKTPOHHBIN

7. DOnexktpoHHas Oubmuoreka Y4eOHO-METOAMYECKOrO IIEHTpa Mo oOpa3oBaHHIO Ha
JKEJIE3HOJJOPOKHOM TpaHcnopte : odunmanpHbiii caiit. — URL  : https://umczdt.ru/books/. —
Pexum nocryna: a1 aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

8. Jlawp : amektponHas OuoOmmoteunas cucrema. — URL : https://e.lanbook.com/. —
Pexum nocryna: 1y aBTOpU3. OJIb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

9. BOOK.ru: snekrpoHHo-OnbmMoTeyHass cucrema : cailt / KHOPYC : mu3marenscTBO
yuebHoit muteparypbl. — URL : https://book.ru/. — Pexxum nocryma: uist aBTOpH3. MOJIb30BaTeNei
- TeKCT : 3IeKTPOHHBIN.

10. Ibooks.ru : snexTpoHHO-OmMGIMOTEeuHass cucrema. — Cankt-IletepOypr. — URL
https://ibooks.ru/. — Pexxum goctyma: st aBTOpHU3. MOjIb30BaTesei. - TEKCT : 2JIeKTPOHHBIN.

11. eLIBRARY.RU : HayuHas 3nekTpoHHas Oubianoreka : cailT. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum poctyma: s 3aperucTpup.. Iojib3oBaTeneit. — Tekct
JJIEKTPOHHBIN.

12. MunuctepctBo TpaHcnopta Poccmiickoit ®denepanuu : odUIHATBHBIA CcalT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

13. PXK] : opunmansusiii caiit. — URL : https://www.rzd.ru/. — TekcT : 37eKTpOHHBI#H

14. denepanbHOE AareHTCTBO KEJIE3HOJOPOKHOTIO TPAHCIOPTA : OQUIMAIBHBINA CalT. —
Mockga, 2009-2023. — URL : https://rlw.gov.ru/. — TekcT : 37eKTpOHHBI.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOM JUCIIUILINHBI

KOHTpOJ'IB H OLCHKa

(IIPEJIMETA)

PE3YyJIbTAaTOB  OCBOCHHUA

y4eOHOM  JTHCIUILTAHBI

(mpenmerta)

PaCKpBIBAIOTCS Yepe3 AUCIHUILUIMHAPHBIC PE3Y/IbTaThl, HANPABICHHbIC HAa (GOPMHUPOBAHUE OOIIMX
KOMITETEHIIHI TI0 pa3jiesaM | TeMaM COJIEPKaHUs yueOHOro Marepuaiia.
[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Oo6masi/mpogeccuoHaIbHAS

KOMIIeTeHIUsl, THYHOCTHbIE Pa3znea/Tema T oleHOYHBIX MEePONPUATHIA
pesyabtarsl (JIP)
Paznen 1. Kuaerka — | KonrponbHas pabora
CTPYKTYPHO- «MonexynspHbIi YPOBEHb
(pyHKIHMOHAJIBHAS OpraHHu3aIH KUBOI0»
eIMHHULA JKUBOTO
OK 01 Tema 1.1. buonorus kax | @poHTaIBHBINA ONPOC
OK 02 HayKa. O06as
JIP 23 XapaKTEPUCTHKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemasi ~ JUCKYyCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIus KIETOK Brinosinenue u 3ammTa
JIP 23 nabopaTopHO PaboThI
JIP 30 [IpakTuueckoe 3aHsTHE.
[TpencraBienue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJICHHBIX IO TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINA ONPOC
OK 02 ¢dbynkunonanbHble (akTopsl | [IpakTnyeckoe 3ansTHe
JIP 23 HacJIeICTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6meH BemiecTB U | DpOHTAIBHBIN OMPOC
JIP 23 IIPEBpAIllCHUE JHEPTUU B
JIP 30 KJIETKE
OK 02 Tema 1.5. JKusnennsiii | O6cyxaeHue 1Mo BOIpOcam
OK 04 UK KJICTKH. MwuTo3. | Jexknu
JIP 23 Meiio3s
JIP 30
Paznen 2. Crpoenue u | Kontponsnas pabora «CtpoeHue
(p)yHKIMH OpraHu3ma 1 QYHKIIMM OpraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCUs
OK 04 opraHusma
JIP 23
JIP 30
OK 02 Tema 2.2. @opmbl | DpOHTAIBHBIN OIPOC
JIP 23 Pa3MHOKEHUsI OPTaHU3MOB
JIP 30
OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHui, JKUBOTHBIX U
OK 04 4eJI0BEKa
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JIP 23

JIP 30
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATIBHBINA OITPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTrueckoe 3ansTHE
JIP 23
JIP 30
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB [IpakTrueckoe 3aHsTHE
JIP 23
JIP 30
OK 01 Tema 2.6. 3akonomepnoctu | TectupoBanue
OK 02 W3MEHUYHUBOCTH [IpakTrueckoe 3aHsTHE
OK 04
JIP 23
JIP 30
Paznen 3. Teopus
IBOJIIOLMHU
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 HBOJIFOLIMOHHOTO  y4YEHHUS.
JIP 23 MuUKpO3BOTIOLIHS
JIP 30
OK 02 Tema 3.2. MakposBomtonusd. | OrieHuBaeMast IUCKyCcCHsl
OK 04 Bo3HukHOBEHME U pa3BUTHE
JIP 23 JKU3HU Ha 3emiie
JIP 30
OK 02 Tema 3.3. IIpoucxoxaenue | @poHTAIBHBINA ONPOC
OK 04 YeJI0BEKa — AaHTPOTIOTEHE3
JIP 23
JIP 30
Paznea 4. Jxonorus KonTponbHas pabota
«Teopernueckue aCIEeKThI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpHBI U Cpeibl KUIHU
OK 07
JIP 23
JIP 30
OK 01 Tema 4.2. Ilomynsauws, | [IpakTudeckoe 3aHsATHE
OK 02 COO0O0IIIECTBA, DKOCUCTEMBI
OK 07
JIP 23
JIP 30
OK 01 Tema 4.3. buocdepa - | OueHuBaemasi IUCKYCCUS
OK 02 riobanpHas sKosornyeckas | TectupoBanue
OK 07 cucrema
JIP 23
JIP 30
OK 01 Tema 4.4. Binusinue | TectupoBanue
OK 02 aHTpororeHHsIx (akropos | [IpakTuueckoe 3aHsTHE
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OK 04 Ha Ouocdepy

OK 07

K 2.1

JIP 23

JIP 30

OK 02 Tema 4.5. Bnusinue | OuenuBaemasi IUCKycCus

OK 04 COLMAJIBHO-?KOJIOTUYECKUX | Boinmonnenue nabopaTopHOH

OK 07 (dakTopoB Ha  370pOBBE | pabOTHI

[IK 2.1 yesoBeKa

JIP 9
JIP 23
JIP 30
Pazgen 5. bBuoaormsi B | 3amura Keiica: IpeICTaBICHUE
JKM3HHU pe3ylbTaTOB  pelICHUsI KeWCoB

(BBICTYILJICHUE C MPE3EHTAIINEH )

OK 01 Tema 5.1. buotexHonoruu B | BeimonHenue keiica Ha aHaIU3

OK 02 SKU3HU Ka)KI0Tr'0 uHpopmauu 0 Hay4HbIX

OK 04 JIOCTUKEHUSX B obsactu

IIK 2.1 FeHETHYCSCKHUX TEXHOJIOTHH,

JIP 23 KJIETOYHOU UH)XEHEPHH,

JIP 30 HUIEBBIX OMOTEXHOJIOTUH,
MIPE/ICTABJICHHE pe3yiabTaToB
peIlIeHUs KENCOB

OK 01 Tema 5.2. buotexHonoruu B | BeimonHenue keiica Ha aHaIU3

OK 02 IIPOMBILUIEHHOCTH uH(popManuu 0 pa3BUTHH

OK 04 MIPOMBIIIJIEHHBIX OMOTEXHOJIOTHH,

IIK 2.1 [IPEICTABIICHUE pe3ynbTaTOB

JIP 23 peLIeHUs KeMCoB

JIP 30
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUM TPaJUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEIUNHBIX CPEICTB U 0e3 pa31aTOuHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

- CEeMHHApBI, IPEUMYIIIECTBEHHO B BHI€ 00CYX/IEHUS TOKJIAI0B CTYJACHTOB 110 TEM WJIM UHBIM
BOIIPOCAM;

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmeue npenooasamesiss Kak CcyoOvekma ¢ 00y4aiowuMcs Kax 00beKmom
NO3HABAMENLHOU 0esIMENIbHOCU).

5.2 AKTHBHBIE H HHTEPAKTHUBHbIE:

- aKTUBHBIC | HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpynmax;

- yueOHasi IUCKYCCHS;

- JICTIOBBIC M POJICBBIC HTPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ] MOZ1YJIbHOTO 00yUeHMUs;

- 00yuJeHHe ¢ MCIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroIInX MPOrpamm;

(83aumooeticmeue npenodasamens kax cyovekma ¢ 00YHAOWUMCS KAK CYOBEKMOM
NO3HABAMENLHOU 0esIMeIbHOCIU).
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