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

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouas mporpamma yueOHON aucrumuabl (npenmera) OY /.13 buonorus siBisercs 4acTbio
nmporpamMmbl  cpeiHero oomero oOpaszoBanusi 1o crenuanbHocTH CIIO 08.02.05 CrpoutenbcTtBo u
HKCIUTyaTaIsi aBTOMOOMIIBHBIX JOPOT U a3POJIPOMOB.

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

PabGouass mporpamma yueOHOW aucruiummebl (npeamera) OVY /(.13 buonoruss moxer 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 oobmero obpaszoBanusi, i crneuuanbHocTed CIIO. C yuérom mnpoduns ocBauBaemoii
CHEIMAaIbHOCTH TaHHAas y4eOHas IUCIUIUIMHA (MIPeAMET) peaausyercs Ha | Kypce.

1.3 [Inanupyemble pe3yJibTaThbl OCBOCHHUS Y4eOHOH TUCHHUILINHBI (IpeAMeTa):

1.3.1 eab y4eOHOM AUCHHUILVINHBI (IPpEeAMeETa):

dopMupoBaHue y 00y4aromuxcs MPEACTaBIECHUS O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHu3aluu
KUBBIX CUCTEM PA3HOTO PaHTra Kak OCHOBBI IPUHSITUS PEHICHUN B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI
Y B TIPOU3BOJICTBCHHBIX CUTYAIIHSIX.

1.3.2 B pe3yiabTaTe ocBOeHH Y4eOHO# I CUMIJIMHBI (MPeaMeTa) 00y4alommiics 10/ KeH

yMeThb:

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

— TOpOBOAMUTH  MpOCTEHIINE  OUOJOTMYECKHE  OKCIIEpUMEHTAJIbHbIE  MCCIENOBAaHUS  C
cOOJTIOICHHEM TTPaBUII OE30MaCHOTO O0paIleHUsI C 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 MPOPUIAKTUKY 3a00IeBaHMIi;

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 B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HayK;

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



1.3.3 Ilnanupyemble pe3yJIbTAThl OCBOCHHUS Y4eOHOMH TUCHHUILINHBI (IpeAMeTa):

O01mme KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O6mue’ I[ncmm.lmﬂapnble3
OK 01. BeiOupats B 4acTH TPYAOBOTr0 | CQOPMUPOBAHHOCTh 3HAHUI O MECTe U
CIOCOOBI pelicHHs 3314 | BOCIIMTAHUS poiii OMOJIOTUU B CHCTEME HAyYHOTO
npodeccnoHanbHOM - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; GbyHKIIMOHATBHON
NEeSATEIbHOCTH LIEHHOCTHU MacTepCTBa, | TPAMOTHOCTH YeJIOBEKa JUJISl PELICHUS
MIPUMEHUTEIBHO K TPYAOTIO0HE; KU3HEHHBIX TIpobieM;

Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHMBHOM
JESITeIbHOCTH TEXHOJOTHYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIOCOOHOCTh MHULIMNPOBATD,
IUTAHUPOBAaTh M CaMOCTOSITEIIEHO
BBINOJIHATH TaKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IuyHbIM cdepam

npodecCuoHANTbHOM
JIEATEILHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
y4eOHBIMU I103HABaTEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYECKHEe
nelcTBUA:

- CaMOCTOSTEIIBHO
(dhopMynupoBath u
aKTyaJlu3UpOBaTh npobiiemMy,

paccMaTpuBaTb €€ BCECCTOPOHHE,
- YCTAaHABJIMBATb CYHIGCTBCHHHﬁ

NPU3HAK WM OCHOBaHMS JUIA
CpPaBHEHHS, KIacCUPUKALUU U
00001IeHMS;

- OTIPECIISATH IEJIN IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBISBISATh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHBHI B
JIeSITeIIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3yIBTATOB
LCIIIM, OLICHUBATh pUCKH
MOCJIEICTBUU NCATSIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIIEHNE npu pereHnn
KU3HEHHBIX TIPoOIIeM

0) 0a3oBble HCCIEN0BATEIbLCKHE
JeHCTBHUA:

- BIAJACTh HaBBIKAMH Yy4eOHO-

c(hOpMHUPOBAHHOCTH
pacKpbIBaTh COJICpKAHHE
OCHOBOIIOJIArarolux  OMOJIOTMYECKUX
TEPMHUHOB W TIOHSATHI: YXU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHU3M,  BH],
HOMYJISIIKS, JKOCHCTEMa, OHOLIECHO3,
ouocdepa; MeTaboJIu3M (oOmen
BCIIECTB M TPEBPAIICHUE DHEPIHUN),
roMeocTas’ (camoperyisius),
OnocuHTE3 Oenka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JIMCKPETHOCTD, CaMOperyJIsus,
CaMOBOCITPOU3BEIEHUE (PETIPOLYKIUS),
HACJICICTBEHHOCTD, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
YPOBHEBasi OpraHU3aIus;

yMEHUs

c(hOopMUPOBAHHOCTH yMEHUS
pacKkpbIBaTh CoJIepKaHue
OCHOBOIIOJIATAIOINX  OHMOJIOTHYECKUX
TEOpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO, MYTalMOHHOM,
SBOIIOIIUOHHOM, MIPOUCXOXKICHHS
JKM3HHU U 4EJIOBEKA;

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh OCHOBOIIOJIArafoIIue
OMoJIOrHnYecKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Bagsuiona,

3. I'ekkenst, ®. Mromiepa, K. Bapa),
TPaHUIBl UX MPUMEHUMOCTH K >KHUBBIM
cucTeMam;

NpUOOpEeTeHHe  OIbITa  MPUMEHEHHS
OCHOBHBIX METOI0B HAay4YHOIr'o
MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHH:
Ha6J'IIO,ZICHI/I$[ n OIIMCaHUuA JKHUBBIX
CHCTEM, TpOIECCOB U  SBICHMIA;
opraHu3anun n IMPOBEACHUA
OMOJIOTHYECKOTO HKCIEPUMEHTA,
BBIABHUKCHU L THUIIOTE3, BBISIBJICHUA

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 pe3yJbTaThl YKa3hIBAIOTCS B COOTBETCTBMM C MX TOJNHBIM TepedHeM Bo ®I'OC COO (B mocrenneit

penakiuu ot 12.08.2022)




HCCIIEIOBATENILCKOW U MPOECKTHON

JIeATEIILHOCTH, HaBBIKAMHU
paspernieHus mpooJem,

- BBISIBIISITD MIPUYUHHO-
CIIeICTBEHHEIC CBSI3H n
aKTyaJIN3UPOBATH 3a7ayvy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI JUIS
JIOKa3aTeabCTBa CBOHUX
YTBEPKICHU, 3a/1aBaTh

napameTpbl U KPUTEPUHU PELICHHUS;
- AHAJIM3UPOBATH IOJYyYEHHBIEC B

XoJe pelieHus 3a/1a4uu
pe3yJbTaThI, KPUTHUYCCKH
OLICHUBATh MX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIIOBHUSX;

- YMETh TEPEHOCUTh 3HAHUA B
M03HABATEJIbHYIO "
MIPAKTUYECKYIO obriactu
KU3ZHEICSTCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIABHMIaTh HOBBIC  HJIEH,
npeaiaraTh OpUTHUHAJIbHBIC
MOAXO/bI U PELICHUS;

- CHOCOOHOCTh WX UCHOJIH30BAaHUS
B IIO3HABATEIILHON U COIMAJIbHOMN
MPaKTUKE

3aBHCUMOCTH MEXKAY HCCIETYSMBIMH
BEITMYMHAMU, OOBSICHEHUS TTOTYyYSCHHBIX
pe3yabTaToB W (QOPMYJIMPOBAHUS
BBIBOJIOB C KCIIOJIB30BAHUEM HAyYHBIX
MOHATHI, TEOPUM U 3aKOHOB;

c(OPMUPOBAHHOCTh YMEHHUS BBIJICISATH
CYIICCTBEHHBIE IPH3HAKH BHUPYCOB,
KJIETOK  TMPOKApUOT W  JYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
IKOCHCTEM; OCOOCHHOCTH TMPOIIECCOB
oOMEHa BEWIECTB M MPEBpALICHUA
SHEPrMH B  KIJETKe, (OTOCHHTE3A,
IUTACTUYECKOTO ¥ 3HEPTreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MHT03a, Mel03a,

OTIJIOJJOTBOPEHMUS, pa3BHUTHSA u
Pa3MHOXKCHUS, WH/IMBUIYaJILHOTO
pa3BuTUs OpraHu3Ma (OHTOTEHE3a),
60pBOBI 3a CYILIIECTBOBAaHHUE,
€CTECTBEHHOT'O orbopa,
BUJI000pa30BaHuUs,

IPUCTIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene obutanus, BITUSTHUS
KOMITOHCHTOB IKOCUCTEM,
AHTPOIIOTCHHBIX N3MEHEHUHU B
9KOCHUCTEMAX cBoOeH MECTHOCTH,

KpYroBOpOTa BEIIECTB M IPEBpaIleHHE
SHEpPTuu B Ouocdepe;
c(hOpMUPOBAHHOCTh yMEHUSI peIIaTh
OHMOJIOTUYECKHE 3aJlaud, COCTaBIIATh
TCHOTHITNYECKHE CXEMBI CKPCIUBAHHMS
JUIE  Pa3HBIX THUIOB HACIEIOBaHHS
MPU3HAKOB Y OPTaHU3MOB, COCTaBJISATH
CXEMBI MepeHoca BEIIeCTB U PHEPTUH B
9KOCHCTeMax (IIeMU MUTAHUS, TUIIEBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPECTBA
MOWCKA, aHaJIM3a U
HUHTEPIPETAINH
nHpopMaluu u
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

B obsiacTH HeHHOCTH HAYYHOIO
NMO3HAHHUSA:

- c(hOopMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAaYKH u 0011eCTBEHHOM
NPAKTUKH,  OCHOBAaHHOTO  Ha
Jajore KYJBTYD,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYIETYPHOM
MUDE;

- COBEpIICHCTBOBAaHUE S3BIKOBOI
U YUTATEIbCKOW KYIBTYPHI Kak
CpEICTBa B3aUMOJCHCTBUS MEXKIY
JIO/IbMU ¥ TTO3HAHUS MUPA;

c(hOopMUPOBAHHOCTH yMEHUH
KPUTHYECKH OIICHHWBATh HH(OPMAIIHIO
OHOJIOTUYECKOTO coJiepKaHus,
BKJTIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
W3 Pa3IMYHBIX HCTOYHUKOB (CpeICTBa

MaccoBod  HWH(pOpMAIMH,  HAYYHO-
TIOMYJIIPHBIE MaTepHuabl);
WHTEPIPETUPOBATH ITUYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIETOBAHUI B
OHMOJIOTUH, MEUITIHE, OMOTEXHOIOTHH;
paccMmaTpuBaTh rI00aTbHBIC
JKOJIOTHYECKHUE poOIeMbI
COBpEMEHHOCTH,  (opMHpOBaTH IO
OTHONIICHHIO K HHM COOCTBEHHYIO
MTO3UILIUIO;

c(hOpPMHUPOBAHHOCTh YMEHUH CO3/1aBaTh




- OCO3HaHUE€ IEHHOCTH Hay4YHOM
ACATCIIbHOCTH, TOTOBHOCTH

OCYIIECTBJISATh ~ IPOCKTHYIO H
HCCIIE0BATENIbCKYIO
NEeATEIbHOCTh WHIWBHAYAIBHO H
B IPYIIIIE;

OsgnaneHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU.

B) padorta ¢ nHgopManmeii:

- BJAJIeThb HABbIKAMU IOJIYYEHUs
uHbOpMAlMM U3  HMCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSTEJIBHO
OCYILIECTBIIATh IIOMCK, aHAaJM3,
CHCTEMaTHU3aLUI0 U
HHTEPIpETALIIO UHPOpMALTUU
pa3NUyHBIX  BUAOB U QopM
MIPE/ICTaBICHMUS;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHUs

uH(pOpMaIN u () (S:10)7
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
HpPE/ICTAaBICHNS U BU3YyalH3aLliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C

COOTBETCTBUEC IMpaBOBbBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJTb30BATh cpeacTBa
MH(pOPMAaIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOTHI
B peleHnu KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3allMOHHBIX  3ada4y  C
coOroieHNEM TpeOoBaHUI
SPrOHOMHUKH, TE€XHUKU
0€30IacCHOCTH, TUTHECHEI,

pecypcocOepexeHus, MPaBOBbIX
ATUYECKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
- BJIAJICTh HaBBIKaMHU
pacro3HaBaHUs u 3aIUTHI
nHpopmanuy, HHGOOPMALMOHHON
0€30MacCHOCTH TUYHOCTH

COOCTBEHHBIE TMUCHMEHHBbIE U YCTHBIE
COOOIIIEHUsI HA OCHOBE OMOJIOTUYECKOM
uHbopMauu u3 HECKOJIbKUX
HMCTOYHUKOB, TPAMOTHO HWCIIOJIh30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. DddextusHo
B3aMMO/IEHCTBOBATh u
paboTaTth B KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BHTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPEACICHUTO,

-OBNIQ/ICHUE HaBbIKAaMU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U
COLIMAJIbHOM AeSITEIbHOCTH;
OBJlaleHHe YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU

MpUOOpETeHHEe OmbITa MPUMEHEHUS
OCHOBHBIX METOJIOB Hay4HOT'0
IIO3HAaHUs, chomﬁyeme B 6I/IOJ'IOFI/II/II
HAONIONEHUS M ONMCAHHUS JKUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUM;
OpFaHI/I3aL[I/II/I nu HpOBe,Z[eHI/ISI
OHOJIOTTYECKOT0 9KCTICPUMEHTA,
BBIABHUXCHUSA THUIIOTE3, BBISIBJICHU A




AeHCTBUAMMU:

0) coBMeCTHas 1eITeJIbHOCTD.

- TOHMMaTh U HCHOJb30BaTh
MPEUMYIIIECTBA KOMaHIHOM U
WHIUBUAYAIbHON paboOThI;

- IPUHUMATH LEJIH COBMECTHOU
JesITeNIbHOCTH, OPTaHU30BbIBaTh U
KOOPJAMHHUPOBATH JCHCTBUA 1O €€
JOCTUKEHHUIO: COCTaBIATh IUIaH
JEUCTBUM, PACIpPEIETATh POJU C
y4€TOM  MHEHUH  y4acTHUKOB
00CyX1aTh pe3yabTaThI
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBITIOJIHSITH
paboTy B YCIOBHSX pPEaIbHOTO,

BUPTYaJIBHOTO u
KOMOWHHPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYIIECTBJIATh  IO3UTHUBHOE
CTpaTeTHYecKoe IOBEJCHUE B
Pa3IUYHBIX CUTYaIHsIX,
MPOSIBIISATH TBOPYECTBO u
BOOOpaXkeHue, OBITh
WHUIAATHBHBIM

OBjaieHHe yHHMBEPCAJIbLHBIMH

PeryasiTHBHBIMH J1€CTBUSIMU:
r) IpUHSATHE Cce0si M JAPyrux
JIoaein:

- IIPpUHUMATH MOTHBBI u
apryMeHThl JPYTUX IOJeH Mpu
aHaJIn3e pe3yJIbTaToB
JeSITeNIbHOCTH,

- IpU3HABaTh CBOC MIPABO M MPABO
JPYTUX JIIO/IeH HA OIITNOKHY;

- pa3BUBaTh CIOCOOHOCTh
MOHUMAaTh MHpP C  TO3UILUHU
JPYTOTO YeJIOBEKa

3aBUCHMOCTH MEXIY HCCIeTYyEeMbIMU
BEeITMYMHAMU, OOBSICHEHUS TIOTYyYSCHHBIX
pe3yiabTaToB W (hopMylIupoBaHUs
BBIBOJIOB C HCIOJIb30BAaHUEM HAYYHBIX
MOHATHI, TEOPUM U 3aKOHOB

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY>KaroIen Cpesl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MECHCHHUH KIIUMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO JeCTBOBATH
B UPE3BBIYAIHBIX
CUTYaIUsIX

B o0s1acTH 3K0J10rHYECKOTO
BOCIIMTAHMSL:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJBbTYPBHI,
MMOHMMAHUE BIIUSIHUS COIMAIBHO-
SKOHOMUYECKHX TPOIECCOB Ha
COCTOSIHUE MIPUPOAHOMN b3
COIIMAIBHOW Cpe/bl, OCO3HAHUE
rJ1006aTBEHOTO XapaxkTtepa
9KOJIOTHYECKUX MPOOIIeM;

- MJIaHUPOBaHUE u
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpY>Kalollle cpele Ha OCHOBE
3HaHUA een YCTOHYUBOTO
pa3BUTHS YEJIOBEUECTBA;

c(hOpMUPOBAHHOCTH YMEHUS
MPUMEHSTh TOJIydeHHBIC 3HAHUS JUIS
00BACHEHHS OMOJIOTHYECKUX
MPOIIECCOB W SIBJICHWUM, JUIS TIPUHATHS
MPAKTUYECKHIX pereHui B
MOBCEIHEBHOM  JKW3HM C  IIEJIBIO
obecneueHrss 0€30IACHOCTH  CBOETO
3I0POBbSI M 3JIOPOBBS OKPYKAIOIINUX
JrO7IeH, cOOI0IeHUs 3I0pOBOTO 00pa3a
YKU3HU, HOPM TPaAaMOTHOTO TTOBE/ICHUS B

OKpyXKalolled  NPUPOIHOW  cpene;
MMOHUMaHHE HEOOX0IMMOCTH
HNCITOJIb30BaAHUA ,Z[OCTI/I)KCHI/Iﬁ
COBPEMEHHOM Oounosorun u
OMOTEXHOJIOTHI U1 PallMOHAIBHOTO




AKTUBHOE HEMNpUATHE ACHCTBHH, | MPUPOIONOJIb30BAHUS
MPUHOCSIIMX BpPE OKPYXKAKOLIECH

cpexne;

- yMeHue IIPOTHO3UPOBATh
HeOJaronpusTHbIE
JKOJIOTUYECKHE IIOCJIEICTBHS

MPENPUHUMAEMbIX JICNCTBHUM,
MpeI0TBpaIaTh UX;

- pacimMpeHue OIIBITA
NEITENbHOCTH IKOJIOTHUECKOUN
HaIpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENIbCKOM, MPOESKTHON U
COLIMAILHON AeITEIHLHOCTU

IIK 2.1. Brmonnenue
paboT MO TPOU3BOACTBY
JIOPOKHO-CTPOUTEIIbHBIX
MaTepHaJIoB

- c(hOpMHUPOBAHHOCTh YMEHHUSI Ha OCHOBE benepanbHOTO
KJIACCU(UKALIMOHHOIO KaTajlora OTXOJOB OIpPEAENsATh KJIACC OMacHOCTH
OTXOJIOB; arperaTHoe cocTosiHue U (usnueckyro ¢GopMy OTXOJOB

MIPOU3BO/ICTBA,
- OBIAQJEHHE METOJaMM OIpEACICHUS  IOKas3aTeleld  yMCTBEHHOM
paborociocoOHOCTH,  OOBSICHEHWE  TOJYYEHHBIX  pPE3yJIbTaTOB U

(dbopMynupoBaHue BBIBOJAOB (IIMCbMEHHO) C HCIIOJIB30BAHHEM HAYYHBIX
MOHSTUHI, TEOPUI U 3AKOHOB;

- c(OpMUPOBAHHOCTh YMEHHUS aHAJU3UPOBATh MH(POPMALMIO O HAYYHBIX
JOCTHDKEHHMSAX B 00JAcTM TICHETUYCCKMX  TEXHOJIOTMM, KJIIETOYHOM
WH)XCHEPHUH, TTUIICBBIX OMOTEXHOJIOTHH;

- cOpMHPOBAHHOCTh YMEHHUS AHAIM3UPOBATH MHPOPMAIHMIO O Pa3BUTUU
MIPOMBIIIIJIEHHBIX OMOTEXHOJIOTUHN M X MPUMEHEHUH B )KH3HU YeJIOBeKa

B pe3ynbpTare ocBO€HUs MporpamMmbl y4eOHOH JUCHUIUIMHBEL (TIpeIMeTa) peaqu3yercs mporpamma
BOCIIMTAHMsI, HAIIpaBJIEHHAsl HA (POPMUPOBAHUE CIETYIOIINX JIMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 9 Cobmnromaronii ¥ mponaraHIupyromuil mpaBuia 340pOBOro 1 6€30macHOro o0pasa >K13HH,
CIOPTa; MHPEAYNPEXJA0IMI  JU00 MPeoJOoJeBAOIMI  3aBUCUMOCTH  OT  alKOroiis, Tabaka,
IICUXOAKTUBHBIX BEILECTB, a3apTHbIX Urp U T.A. COXpaHAIOIUN ICUXOJIOTMYECKYI) YCTOWYMBOCTH B
CUTYaTHUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIOLINXCS CUTYaLIUSX.

JIP 23 [Tonyuenue oOyyarommuMuUcs BO3SMOXKHOCTH CaMOPACKPBITUS U caMOpeaIn3alyst JMYHOCTH.

JIP 30 Ilonumarommii CymIHOCTh M COIMAJIbHYIO 3HAUMMOCTh CBOeW Oynyimiel mnpodeccuu,
MIPOSIBJIAIOIINN K HEW YCTOMYMBBIN UHTEPEC.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIIUIIJIMHBI (ITPEJIMETA)

2.1 O6beM yueOHOM TMCUMILUTHHBI (TTpeaMeTa) U BU/bI Y4eOHOH padoThl

Buj yueOHoii padoThl Ooném B
yacax
MakcumanbHas yyeOHas Harpys3ka (Bcero) 72
B T.4.
O0Bém 00pa3oBaTe/IbHOM MPOrpaMMbl Y4eOHOM TMCHUIIMHBI (TIpeaMeTa) 72
B T.4.
OcHoBHOe co/iep:KaHue 52
B T.4.
Copepxanne yaeOHOT0o MaTepuana 38
MPAKTUYECKHE 3aHITHS 12
nabopaTopHBIC 3aHATHUS 2
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 12
B T.U..
TEOpeTUUecKoe o0yueHue 2
MIPAKTUYECKHUE 3aHATHS 8
abopaTOpPHBIE 3aHITHS 2
KounrtpoJbHas padora 6
IIpome:xkyTounas arrecrauus B popme 2

oughghepenyuposannozo 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-(DYHKIIMOHAJIbHAS eINHHUIIA 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, Ononnka, renoreorpadust u ap. Ponb u mecro Ouonoruu B popMHUpPOBaHUH 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
opraHu3anus KJIETOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH. JIP 23
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue NpOKapHOTHYeCKOoW KieTku. CTpoeHue JIP 30
syKapuoTHueckoil kietku. Hekierounsle popmbl )kU3HU (BUPYCHI, OakTeprodarm)
JlabopaTopnas paGora Nel 2
CrtpoeHue KIETKH (pacTeHHMsl, )KUBOTHBIE, IPUOBI) U KJIETOUHbIE BKIIIOUEHHS (Kpaxmai, KapOTHHOU[BI,
XJIOPOTJIACThI, XPOMOILJIACTHI)
IIpakTnyeckoe 3ansitue Nel 2
Bupycusle u OakrepuanbHble 3a0oneBanHus. OOmMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcCOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
IIpeocmaenenue ycmuvix coodwjeHuii ¢ npeseHmayuel, NOO020MOGIEHHbIX NO NePeuHI0 UCHOYHUKOS,
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, TaIUTIOUAHBIA M JUIUIOWIHBIN Habop. HykiienHoBbIe 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 3ansaTHe Ne2 2

Pemienue 3aa4 Ha onpe/esieHUe 0Cae10BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKUCIIOT B HOPME U B Cllydae

WU3MEHEHUS NI0CIIEI0BAaTEbHOCTH HyKIIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0mMeH BewecTB H Copaepxxanue yyeOHOIro MaTepuasa 2 JIP 23
npeBpalleHue [TonsiTne MeTaboOMM3M. ACCUMIJIAIMS M TUCCUMUJISALINAS - 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 MonexkyJIsipHbIN yPOBEHb OPTaHU3ALUN 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

MHOrokneTouHsle OpraHu3Mbl. B3auMOCBSI3b OpPraHoB M CHUCTEMBI 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. becrmonoe u 1ojoBoe pa3MHOXKeHHe. Buuel Oecronoro 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 CKpeluBaHue). B3zanmoelicTBre 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
CuenieHHOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJIeJ0BaHHue 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 ompeneneHHe BEPOSTHOCTH BO3HHUKHOBEHHWS HACIEICTBEHHBIX MPU3HAKOB IPU
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
U3MEHYMBOCTU. Bubl MyTanuii ¥ NpUYMHBI NX BO3HUKHOBeHUs. Kapnotumn yenoBeka. 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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YUYeHHUS. [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 »sjIeMeHTapHas €AMHULA SBOJIIOLMHU. ['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 XU3HU Ha 3emie. [losBiaeHHe NepBbIX KIETOK M UX SBOJIIOLMSL.
[TpokapuoTsl U 5ykapuoThl. IIpoMCXOXKIA€HHE MHOTIOKJIETOYHBIX OpraHU3MOB. Bo3HUKHOBEHUE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copepxanue yueOHOTro MaTepuasa 2 OK 04
“1eJI0BCKA — AHTpomnonorus — Hayka o yenoBeke. CucremMaruyeckoe MosiokeHue yenoBeka. CXOJCTBO U OTIMYUS JIP 23
aHTpoIoreHes YeJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIMOTEHE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA. JIP 30
YenoBeueckue pachl M HUX €AMHCTBO. Bpems © nyTu pacceineHHs 4YelloBeKa IO IUIaHETe.
[Tprcnioco0IeHHOCTh 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: BOJHAs, HA3€MHO-BO3/YIlHAas, IMOYBEHHAsl, BHYTPHUOPTaHW3MEHHAs. 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 lO. JIubuxa. 3akon TonepantTHocTH B. Hlendopna
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 XapakTepucTHKu nomynsauuu. CoobiiecTBa U 3KOCUCTeMbl. bruoneHo3 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 SaHaHI/Iﬁ II0 NEpCHOCY 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 o6onouka 3emnu. PasButne mnpencraBieHuit o Ouocdepe B Tpymax B.W. OK 07
cucrema Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero (QyHKIHH. JIP 23
3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocheprl. OcobeHHOCTH Onochepsl Kak Ti100aTbHONH SKOCUCTEMBI. JIP 30
Junamuueckoe paBHOBecMe B Ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXUMHUYECKHE LUKJIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Copnep:xkanue y4e0HOr0 MaTepHuaJa 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3ACUCTBHSI Ha OWOChepy. 3arps3HEHUs KaKk BUJ AHTPOIOT€HHOTO BO3ICHCTBUS. OK 04
onocdepy AHTpoOIIOTeHHBIe BO31ciCTBUS Ha atMmochepy. BosneiictBus nHa ruapochepy. BosaeiictBus Ha OK 07
autocdepy. AHTPOIIOTEHHBIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTRA. [IK 2.1
IIpakTnyeckoe 3ansitue Ne7 (mpodeccuoHATBLHO-OPUEHTHPOBAHHOE) 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. MakTopspl, MOJOKUTEILHO U OTPULATEIBHO BIMSIOIINE 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
okpyxatomieid cpenpl. [IpuHiunsl ¢opMupoBaHus 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 acrekThl SKOJIOTUU 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 kak Hayka ¥ mpou3BoaAcTBO. OCHOBHBIE HANPABJICHUS COBPEMEHHON OHOTEXHOJIOTHH. 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 (HayyHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccOBOW HH(OpPMAIHH, 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 PEAJIM3ALIMA TPOTPAMMBI YYEFHOM JUCIATLIIMHBI
(IIPEAMETA)

3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 10

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

O6opynoBanue yaeOHOro KabUHeTA:

— I0CaJ04YHbIE MECTA [0 KOJIMYECTBY OOYUaIOLIUXCS;

— pabodee MecTO MpenoaBaTes;

— METOJMYECKUE MaTepUalbl 10 JUCHUILIMHE (IIPEAMETY).

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

HaumeHoBaHMe cHeUMaJIBHOTO MOMEIIEHUs: YydeOHas ayauTopus Ui MPOBEICHHS
NPAaKTUYECKUX 3aHATHUN, TPYNIOBBIX KOHCYJIbTAMN, WHIMBHIYaJIbHBIX KOHCYJBTAIHHA, TEKYIIETO
KOHTpOJIS, TPOMEXKYTOYHOH aTTecTaluy, OCHALIeHHas O0O0OpyJOBaHHEM U TEXHUYECKUMHU
CpeACTBaMU OOYYEHHUs, a TAKKe€ 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 Hu CBOOOIHO PacipocTrpansieMoro nmporpaMmmMHoOro

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 odoecieuenne mo GNU General Public License (cBo6oaHo pacnpocTpansieMoe)
No Ilepeuenn
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.
Dnexrponnas mwardopma Moodle.

3.2. AudopmaninoHHoe odecneyeHne pean3aiun nNporpaMmmMsbl

JIns peanusanuu nporpaMMbl OOIMoTedHbid GoHI 00pa3oBaTENbHON OpPraHU3allK JT0JDKEH
VUMETh I[IeYaTHbIE W/WIM OJIEKTPOHHbIE OOpa3oBaTelbHble W WH()OPMAIMOHHBIE PECYPCHI,
PEKOMEHyeMbI€ JJIsl UCIIOIb30BaHMs B 00pa30BaTeIbHOM MPOIIECcCe.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JAHUH, JAONMOJHHUTEJIbHOUH JIMTEPATYPbI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 hoHA:

3.2.1 OcHOBHbIE HCTOYHUKH:

1. 3axapos B.b. buonorus. ba3zossiit yposens. 10-11 knace : yue6nuk / B. b. 3axapos, H. 1.
Pomanoga, E. T. 3axapona : nox pen. E. A. KpukcynoBa. — Mocksa : Pycckoe cnmoso, 2020 // 9bC
AliOyKc - TekcT: 35eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTeNEH.

3.2.2 JlonoJHUTEIbHbIE HCTOYHUKH

2. Kamenckuii A.A. buonorus . O6mas 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 koucrpykrop 3.0 / A. I1. Babumesuu ; 1C ITabaumunr ; LleHTp mepcrneKTHBHBIX
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 mpoecCHOHAIBHBIX 0a3 JaHHBIX M HH(POPMANMOHHBIX CHPABOYHBIX
cucTeM:

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

5. Tapanr : undopmaimonHo - mpaBoBoit moprain. — 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 oOpa3oBaHMIO Ha
JKEJIE3HOJJOPOKHOM TpaHcnopte : odunmanpHbiii caiit. — URL  : https://umczdt.ru/books/. —
Pexum nocryna: a1 aBTOpU3. OJAb30BaTENEN. - TEKCT : 3JIEKTPOHHBIN.

8. Jlawp : amektponHas OuOnmoteunas 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: 1isi aBTOPU3. MOJIb30BaTENICH. - TEKCT : 3JIEKTPOHHBIN.

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

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

12. MunuctepctBo TpaHcnopra Poccuiickoit ®enepanuu : odUIHMATBHBIA CcallT. —
Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TekcT : 3JIeKTPOHHBIH.

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

14. denepanbHOE AareHTCTBO KEJIE3HOJOPOKHOIO TPAHCIOPTA : OQUIMAIBHBIA 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 Hn OLOCHKa

(IIPEJIMETA)

PE3YIBTATOB  OCBOCHUA

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 nabopaTopHON paboOThI
JIP 30 [IpakTuueckoe 3aHATHE.
[TpencraBienue YCTHBIX
COOOIIEHUH C  Mpe3eHTalUeH,
MIOATOTOBJICHHBIX IO TIEPEYHIO
HUCTOYHUKOB, PEKOMEHJI0BAaHHBIX
IIpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINA ONPOC
OK 02 ¢bynkunoHanbHble ¢akTopsl | [IpakTnueckoe 3aHaTue
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 | Kontposnsnas 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. MakposBomtouus. | OrieHuBaeMast TUCKyCcCHsl
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
SKOJIOTHH)
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 | Beimonnenue 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:

- JIGKIIUU TPaJUIMOHHbIE 0€3 MPUMEHEHUs] MYJIbTUMEAUNHBIX CPEICTB U 0€3 pa3aaToOuHOro
MaTepuana;

- IEeMOHCTpaIus y4eOHbIX (PHIbMOB;

- pacckas;

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

- CaMOCTOSTENIbHBIEC U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmsue npenooagamenss Kaxk cyOvekma ¢ 00yuarnwumMca Kak 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;

- KpyTJIble CTOJBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPEJICTB MYJIBTUMEINA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ] MOZ1YJIbHOTO 00yUeHMUs;

- 00yuJeHHe ¢ MCIOJIb30BaHIEM KOMITHIOTEPHBIX 00yYaroIInX MPOrpamm;

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