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1 TACHIIOPT PABOYEI MPOT'PAMMBI YYEBHOM IV CHUATIINHBI (TPEIMETA)
OV/].13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma yueOHoOM nucuuruinebl (npeamera) OVY /(.13 buosorus siBisieTcst 4acTbro
mporpamMmbl  cpeiHero oomero oOpaszoBanus 1o creruanbHocTH CIIO 08.02.05 CrpoutenbcTBo u
HKCIUTyaTalsi aBTOMOOMIIBHBIX JOPOT U a3POIPOMOB.

[Mpu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJB30BATHCS pPa3UYHbIE 00pa3zoBaTeiIbHbBIE
TEXHOJIOTUH, B TOM YHCJIE UCTAaHIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUH, SJIEKTPOHHOE O0yUEHHE.

PabGouass mporpamma yueOHOU auciuummebl (npeamera) OVY /.13 buomnoruss Moxer OBITh
UCIOJIb30BaHa B TPO(ECCHOHATBLHOW MOATOTOBKE, IMEPENOJArOTOBKE M MOBBIIICHUH KBATH(DHUKAIUH
pabouux 1o npodeccusim:

11140 AchanbToOETOHINNK;

11196 beroHIuK;

11889 JlopoxHblii paboumii;

13509 MammHucT aBTOrpenaepa;

13583 MammHaucT Oyibao03epa.

1.2 Mecto yueOHoi nucuniuinabl (mpeamera) B ctpykrype OIIOII-IIIICC3:

B yuebnbix mnanax OIIOII-IIIICC3 yuebnas aucuumnuna (npeamet) OV /.13 buonorus BXoaut
B COCTaB OOIMX y4EOHBIX MPEAMETOB, GOPMUPYEMBIX U3 00s3aTEIBLHBIX MpeaMeTHBIX obmacreir GI'OC
cpenHero oobmiero oOpazoBanus, mia crneuuanbHocTedd CIIO. C yuérom mnpoduns ocBanBaeMon
CHEeIMaIbHOCTH IaHHAas y4eOHas JUCHUIUIMHA (MIPeAMET) peaausyercs Ha | Kypce.

1.3 Illianupyemble pe3yJbTaThl 0CBOCHHS YUeOHOH AMCUUILIMHBI (MpeaMeTa):

1.3.1 Heab y4eOHO# AuCHUNIMHBI (IpeaMeTa):

dopmupoBaHre y 00y4arOMUXCS MPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHON OpTraHU3aIiH
KMBBIX CUCTEM Pa3HOTO PAaHTa KaK OCHOBBI IPUHSTHUS PELICHUN B OTHOIIEHUH O0OBEKTOB KHBOW MPUPOIbI
U B IIPOU3BOJICTBEHHBIX CUTYaIUSIX.

1.3.2 B pe3yabTare ocBOeHUs y4eOHOI TUCHMILIMHBI (IpeaMeTa) 00y4arouiics 10JKeH

yMeThb:

—  ONpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAMTH HAONIOACHHS 3a SKOCHCTEMaMHU JUIs
BBISIBJICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX W3MEHEHHH, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOCHU

— TPOBOAMTH  TpOCTEHIIHE  OMOJOTMYECKHE  DKCIEPUMEHTAIbHBIE  WCCIEIOBAaHHUS  C
COOJTIOICHUEM TTPaBUII OE30MaCHOTO O0paIleHusl C 00beKTaMU U 000PYIOBaHUEM;

—  HCIOJI30BaTh WHPOPMAIHIO OMOIOTHYECKOTO XapaKTepa U3 pa3IndHbIX HICTOUHUKOB;

—  TIPOTrHO3MPOBATh MOCJEICTBUS CBOEH AESITENBbHOCTH IO OTHOLICHHIO K OKpYXarolle cpene,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOJIIO1aTh MEPHI MPOPUIAKTUKY 3a00I€BaHUIl;

3HATh:

— CTpoeHHe, MHOrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM PA3HOTO YPOBHSI OpraHU3allUH,
3aKOHOMEPHOCTH MPOTEKAHUSI OMOJIOTUUECKHUX MPOIECCOB U SIBJICHUN B OKPYXKAIOIIEH Cpelie, MEeTOCTHYIO
HAYYHYIO KapTUHY MHUPA, B3aUMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

— 3HAYUMOCTh JIOCTHKE€HUH OHOJOTMYEeCKOW HAayKd W TEXHOJOTMH B TPaKTUYECKOM
JEeSTeTPHOCTH YeJIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOIOTHH .



1.3.3 Ilnanupyemble pe3yJIbTAThl OCBOCHHUSI y4eOHOM THCHUILINHBI (MpeaMeTa):

O01mme KOMIeTeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O6mue’ I[Hcmm.mmap}n,le3
OK 01. BeiOupats B 4acTu TPYAOBOTro | CQOPMUPOBAHHOCTh 3HAHUI O MECTe U
CHOCOOBI pelieHHs 3a/1a4 | BOCIIMTAHUS poiii OMOJIOTUU B CHCTEME HAyYHOTO
npodeccnoHanbHOM - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; byHKIIMOHATIBHON
NEeSATEIbHOCTH LIEHHOCTHU MacTepCTBa, | TPAMOTHOCTH YeJIOBEKa JUJISl PELICHUS
MPUMEHUTEIBHO K TPYAOIIO0HE; KU3HEHHBIX TIpo0IieM;

Pa3JINIHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHMBHOM
JESITeIbHOCTH TEXHOJOTMYECKOM
U COIMAIBHOW HAampaBIEHHOCTH,
CIOCOOHOCTh MHULIMNPOBATD,
IUTAHUPOBAaTh U CaMOCTOSITEIIEHO
BBINOJIHATB TaKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3juyHbIM cdepam

npodeCcCuoHAIBHON
JEATEILHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
y4eOHBIMU 1103HABaTEIbHBIMU
NEUCTBUSIMU:

a) 0a3oBble JOTHYECKHe
nelcTBHA:

- CaMOCTOSTEIIBHO
(dhopMynupoBath u
aKTyaJlMu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCCCTOPOHHE,
- YCTAaHABJIMBATb CYHIGCTBCHHBIﬁ

NPU3HAK WM OCHOBAaHUS  JUIS
CpPaBHEHHUS, KIacCUPUKALUU U
0000IIEeHMS;

- OTIPECIISTH eI IeATeTbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBISBIISATh 3aKOHOMEPHOCTH M
MIPOTHUBOPEUUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBHI B
JIeSITEIIbHOCTD, OIICHUBATH
COOTBETCTBUE pe3yabTaToB
LCIIIM, OLICHUBAThb pHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIEHHE npu pereHnn
KU3HEHHBIX TIPoOIIeM

0) 0a3oBble HCCJIEI0BATEIbLCKHE
JeHCTBHUA:

- BIAJACTh HaBBIKAMH Y4eOHO-

c(hOpPMUPOBAHHOCTH
pacKpbIBaTh coJiepiKaHue
OCHOBOIIOJIArarolux  OMOJIOTHYECKUX
TEPMHHOB W TOHSTUN: XU3Hb, KIIETKA,
TKaHb,  OpraH, OpraHU3M,  BH],
HOMYJNSLNS, 3KOCHUCTEMa, OHOIEHO3,
ouocdepa; MeTaboJIu3M (oOmen
BEIIECTB M INIPEBpAIICHHE DSHEPTuu),
romeocras (camoperymnsius),
OnocuHTE3 Oenka, CTPYKTypHast
OpraHu3aIus KHUBBIX CHCTEM,
JUCKPETHOCTD, caMOperyIsLus,
CaMOBOCITPOU3BEIEHUE (PETIPOLYKIUS),
HACJIEJICTBEHHOCTD, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BHUTHE,
yYpOBHEBAsi OpraHU3aIlHs;

yMEHUs

c(hOpPMHUPOBAHHOCTH YMEHHUS
pacKkpbIBaTh coziep>KaHue
OCHOBOIIOJIATAIOINX  OHMOJIOTHYECKUX
TEOpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYTalMOHHOM,
SBOIIOIIUOHHOM, MIPOUCXOXKICHHS
JKM3HHU U YEJIOBEKA;

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh OCHOBOIIOJIAraroIiue
OMoJIOTHYEeCKue 3aKOHBI u
3aKOHOMEPHOCTH (T. Mennens,
T. Moprana, H.N. Baguiona,

3. I'ekxenst, ®. Mromnepa, K. Bboapa),
TpaHUIbl UX MPUMEHUMOCTH K >KHUBBIM
cucTeMam;

NpUOOpEeTeHHEe  OIbITa  MPUMEHEHHS
OCHOBHBIX METOI0B HAay4YHOIr'o
MO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHH:
Ha6J'IIO,ZICHI/I$[ n OIIMCaHUuA JKHUBBIX
CHCTEM, TpOIECCOB U  SBICHMIA;
opraHu3anvun n IMPOBEACHUA
OMOJIOTHUYECKOTO HKCIEPUMEHTA,
BBIABHUKCHU ST THUIIOTE3, BBISIBJICHUA

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

penaxuuu ot 12.08.2022)




HCCIIEIOBATEILCKOM U MPOECKTHON

JIeATEIILHOCTH, HaBBIKAMU
paspenieHus mpooem;

- BBISIBIISITD MIPUYUHHO-
CIIEICTBCHHEIC CBS3H u
aKTyaJIN3UPOBATH 3a7auy,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS,
HaXOoJUTh apryMEHTBI JUIS
JIOKa3aTeabCTBa CBOHUX
YTBEPKICHUM, 3a/1aBaTh

napaMmeTpbl U KPUTEPUU PELICHHUS;
- aHAJIM3UPOBATH IOJYYEHHBIEC B

xoJe peuieHus 3a1a4u
pe3yJbTaThI, KPUTHYECKU
OLICHUBAaTh MX JOCTOBEPHOCT,
MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMEThb TEPEHOCUTHb 3HAHUA B
M03HABATEJIbHYIO u
MPAKTUYECKYIO obrnactu
KU3HEICSTCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BBIABHIaTh HOBBIC  HJIEH,
npejaJiaraTh OpUTHUHAJIBHBIC
MOJXO0/Ibl U PEIICHUS;

- CIIOCOOHOCTDH MX HCIIOJb30BaHHS
B IIO3HABATEIILHON U COIlMaAJIbHOMN
MIPaKTUKE

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

c(OPMUPOBAHHOCTh YMEHHUS BBIJICISATH
CYIIECTBEHHBIC TPH3HAKH BUPYCOB,
KJIETOK  TMPOKApUOT U  DYKApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOTEOIICHO30B H
IKOCHCTEM; OCOOEHHOCTH TMPOIIECCOB
oOMEHa BEWIECTB M IMPEBpALICHUS
SHEPrMH B  KJIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTUYECKOTO
oOMeHa, XeMOCHHTE3a, MHT03a, MeH03a,

OTIJIOJJOTBOPEHMUS, pa3BUTHA U
Pa3MHOKEHHS, VHIUBHTyaIbHOTO
pa3BUTHg OpraHu3Ma (OHTOT€HE3a),
60pBOBI 3a CYILIECTBOBAaHHUE,
€CTECTBEHHOTO oroopa,
BUJI000pa30BaHMUs,

IPUCIIOCOOJICHHOCTH ~ OpPraHU3MOB K
cpene oburtanus, BITUSTHUS
KOMITOHEHTOB IKOCHCTEM,
AHTPOIIOTCHHBIX W3MCHCHHH B
IKOCUCTEMAX CBOEH MECTHOCTH,

KPYrOBOpPOTa BEIIECTB M MPEBpAIlCHHE
SHEpPTuu B buocdepe;
c(hOpMUPOBAHHOCTh yMEHHUSI peniaTh
OHMOJIOTUYECKHE 3aJlauM, COCTaBIISATh
TCHOTHITMYECKHE CXEMBI CKPCIUBAHHMS
JUIS  Pa3HBIX THUIOB HACIEIOBaHHS
MPU3HAKOB Y OPTaHHU3MOB, COCTABIISITH
CXEMBI TepeHoca BEIIECTB U YHEPTHH B
9KOCHCTeMaXx (IIEMH MUTAHUS, TUIIEBbIC
CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEACTBA
MOWCKa, aHaJIM3a U
HUHTEpPIPETAINH
uH(popMaluu U
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSATeIbHOCTH

B obsacTy HeHHOCTH HAYYHOIO
MO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH u 0011eCTBEHHOM
MPAKTUKHA,  OCHOBAaHHOTO  Ha
naore KYJIBTYD,
CMOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B IOJIUKYIETYPHOM
MHUDE;

- COBEpILICHCTBOBAHUE SI3BIKOBO
U YHUTATEIbCKOM KYyIbTYpPBI Kak
CpEACTBA B3aUMOJIECHCTBUS MEKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

c(hOopMUPOBAHHOCTH yMEHUH’
KPUTUYECKH OLIEHUBATh HH(OPMAIINIO
OMOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIIYIO NICEBAOHAYYHbIE 3HAHUS
W3 pa3IMYHbIX HCTOYHUKOB (CpeicTBa

MaccoBoil  MH(poOpManuu,  Hay4yHO-
MOMYJISIPHbIE MaTepuabl);
MHTEPIPETUPOBATh STUYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIETOBAHUI B
OuoJIOTuU, MEAULIMHE, OMOTEXHOJIOTHH;
paccMmaTpuBaTh JI00aTbHBIC
9KOJIOTMUECKHE poOIEMBI
COBpEMEHHOCTH,  (opMHpOBaTH IO
OTHOLIEHUIO K HHUM COOCTBEHHYIO
MO3UILHIO;

c(hOpPMHUPOBAHHOCTh YMEHUN CO3/aBaTh




- OCO3HaHUE€ IEHHOCTH Hay4YHOM
ACATCIIbHOCTH, TOTOBHOCTH

OCYIIECTBJIATh  IPOCKTHYI H
HCCIIE0BATENbCKYIO
NEeATEIbHOCTh WHIWBHAYAIBHO M
B I'PYIIIIE;

OsgnageHue YHUBEPCATbHBIMHU
y4eOHBIMU MMO3HaBaTEJILHBIMU
NEUCTBUSIMU:

B) padorta ¢ nHgopmanmeii:

- BJAJIeThb HaBbIKAMU IOJIYYEHUs
uHbOpMAlMM W3  HMCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYILECTBIIATh IIOMCK, aHAJM3,
CHCTEMaTHU3aLUI0 u
MHTEPIIpETALIIO UHPOpPMALTUU
pa3IMyHBIX  BUAOB U QopMm
IIPE/ICTaBICHMUS;

- CO3J1aBaTh TEKCThl B PAa3JIMYHBIX
¢dopmarax ¢ yuyeToM Ha3Ha4YeHUs

uH(pOpMaIU u () (S:10)7
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTAaBICHUS U BU3YyalH3alliH1;

- OLEHHMBATh  JIOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(1)OpMaI_II/II/I, €C

COOTBECTCTBUEC IIpaBOBbBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJTb30BATh cpeacTBa
MH(pOPMAaIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOIOTHI
B peleHnu KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpPraHU3allMOHHBIX  3a7a4y ¢
coOIroieHNEM TpeOoBaHUI
SPrOHOMUKH, TE€XHUKU
0e30IacCHOCTH, TUTHCHEI,

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

COOCTBEHHBIE TMHUCHMEHHBIE U YCTHBIC
cOOOIIeHNsI Ha OCHOBE OMOJIOTHYECKOM
uHbopMauu u3 HECKOJIbKUX
HWCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. DOddextusHo
B3aMMOJIEHCTBOBATh u
paboTaTth B KOJUICKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpa3BHTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPEACICHUTO,

-OBNIQJICHHE HaBbIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U
COLIMANIbHOM AeSITEIbHOCTH;
OBiaieHue yHHMBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU

NpuoOpeTeHrne OmbITa PUMEHEHUS
OCHOBHBIX METOJIOB HAaY4YHOTO
IIO3HaHWs, UCIIOJIB3YEMBIX B OHOJIOTHH:
HaONIOJIGHUsT W OINUCAHUS  YKUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUM;
OpraHu3auu u MIPOBEICHHUS
OHOJIOTUYECKOTr0 SKCIIEPUMEHTA,
BBIJIBKEHUSI  TUIIOTE3,  BBISIBJICHUS




AeHCTBUAMMU:

0) coBMeCTHas 1eSITeJIbHOCTD:

- IIOHMMaTh M HCIOJIb30BATh
MPEUMYILIECTBA KOMaHJIHOW U
UHAUBUYAJIbHOU paboThI;

- IPUHUMATh LEJIH COBMECTHOU
NesITeIbHOCTH, OPraHU30BbIBATH U
KOOpJAMHUPOBATh JIEHCTBUS 110 €€
JOCTH)KEHUIO: COCTaBIATH ILIaH
JNENCTBUM, pacupeneisiaTs poiid ¢
y4E€TOM  MHEHMH  Y4aCTHHKOB
00CyX1aTh pe3yIbTaThl
COBMECTHOH paboThI;

- KOOpJIMHUPOBATb U BBIIOJIHATH
paboTy B YCIOBHSAX pEaJbHOTO,

BUPTYAJIBHOTO u
KOMOMHHMPOBAHHOT'O
B3aHMOJCHCTBUS;

- OCYIIECTBJIATH  IMO3UTHUBHOE
CTpPaTeTHYeCKOe IIOBEJCHUE B
Pa3IUYHBIX CUTYaIHsIX,
MPOSIBIIATH TBOPYECTBO u
BOOOpaXkeHue, OBITh
WHUIAATHBHBIM

OBjajieHHe yHHMBEPCAJIbLHBIMH

pPeryJISITHBHBIMH 1iCTBUSIMM:
r) IpUHATHEe ce0 M JAPYrux
JIoaen:

- TpUHUMATh  MOTHUBHI U
apryMeHThl Jpyrux Jojel mnpu
aHayuze pe3ybTaToB
NESTENBHOCTH;

- IpU3HaBaTh CBOE IPABO U MPaBO
JPYTUX JIO/IeH Ha OLINOKH;

- pa3BUBaTh CIOCOOHOCTh
MIOHMMaTb MHp C  IO3ULUU
JPYroro 4ejoBeKa

3aBUCHMOCTH MEXIY HCCICTYyEeMbIMU
BEITMYMHAMU, OOBSICHEHUS TTOTYyYSCHHBIX
pe3yiabTaToB W (hopMyIupoBaHUs
BBIBOJIOB C HCIOJIb30BAaHUEM HAYYHBIX
MOHATHI, TEOPUM 1 3aKOHOB

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpY>KaroIen Cpessl,
pecypcocOepeKeHHUIO,
MIPUMEHSITh 3HAHUS 00
W3MEHCHHHU KITMMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JAeCTBOBATH
B UPE3BBIYAIHBIX
CUTYaIUIX

B o01acTH 3K0J10rHYECKOT0
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTH
JKOJIOTUYECKON KYJbTYPBI,
MMOHMMAHUE BIIUSIHUS COIMAIBHO-
SKOHOMHUYECKHX TPOIIECCOB Ha
COCTOSIHUE MPUPOAHOMN b3
COLIMAJIbHOW Cpefbl, OCO3HaHHUE
rJ1006aTBEHOTO XapaxkTepa
9KOJIOTHYECKUX MPOOIIeM;

- MIJIAaHUPOBAHUE u
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpY)KaloIllell Cpelie Ha OCHOBE
3HAHUS eyen YCTOHYUBOTO
pa3BUTHS YEJIOBEUECTBA;

c(hOpMUPOBAHHOCTh YMEHUS
HpI/IMeHSITI) HOJ'Iy‘IGHHI)IG 3HAHUS JIA
00BACHEHUS OMOJIOrHYECKUX
HpOHeCCOB 158 ﬂBHGHI/If/i, JJISL HpI/IHHTI/ISI
MPAKTUYECKUX peleHuit B
MOBCEIHEBHOM JKW3HM C  IIEJBIO
obecneueHrss 0€30IACHOCTH  CBOETO
370pOBbSl U 3JI0POBBS  OKPYKAIOIINX
JrO7IeH, COOI0IEHHs 3I0pOBOTO 00pasa
KH3HH, HOpM FpaMOTHOFO IIOBCACHUS B

OKpY’Kalolllel  NPUPOJHOU  CpeeE;
MOHUMAaH1E HEOOXOIUMOCTH
HCIIOIb30BaHUS JOCTHOKCHHM
COBPEMEHHOM Oounonorun u
OMOTEXHONOTHI ISl pallMOHAIBLHOTO




AKTUBHOE HENpUATHE ACHCTBHH, | MPUPOIONOJIb30BAHUS
MPUHOCSIINX BpPEI OKPYXKAKOLIEH

cpexne;

- yMeHue IIPOTHO3UPOBATH
HeOJaronpusTHbIE
JKOJIOTUYECKHE IIOCJIEICTBHS

MPEINPUHUMAEMbBIX JICNCTBHUM,
MpeI0TBpaIaTh UX;

- pacimpeHue OIIBITA
NEITENbHOCTHU JKOJIOTHUECKOU
HaIpaBJIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEIbCKOM, MPOESKTHON U
COLIMAIBHON AEITEIbHOCTU

IIK 2.1. Brmonnenue
paboT MO TPOU3BOACTBY
JIOPOKHO-CTPOUTEIIbHBIX
MaTepHajoB

- c(hOpMHUPOBAHHOCTh YMEHHUS Ha OCHOBE benepanbHOTO
KJIACCU(UKALIMOHHOIO KaTajlora OTXOJ0OB OIpPEAENsATh KJACC OMacHOCTH
OTXOJIOB; arperaTHoe cocTtosiHue U (usuueckyro ¢GopMy OTXOJOB

MIPOU3BOJICTBA;
- OBIAJEHHE METOJaMM OIpEACICHUS IOKas3aTeleldl  yMCTBEHHOM
paborociocoOHOCTH,  OOBSICHEHWE  TOJYYEHHBIX  pPE3yJIbTaToB |

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

- c(OpMUPOBAHHOCTh YMEHHUsS aHAJIU3UPOBATh MH(POPMALMIO O HAYYHBIX
JOCTHDKEHHMSX B 00JACTM TIECHETUYCCKMX  TEXHOJIOTMM, KJIIETOYHOM
WH)XCHEPHUH, ITUIICBBIX OMOTEXHOJIOTHH;

- chopMHpPOBAaHHOCTh YMCHHSI aHATU3UPOBATH WH(DOPMALUIO O PA3SBUTHH
MIPOMBIIIJICHHBIX OMOTEXHOJIOTHI M MX TPUMEHCHUH B J)KM3HU YEJIOBEKA

B pe3ynbpTare ocBOEHUs MporpamMmbl y4eOHOH JUCHUIUIMHEL (TIpeIMeTa) peaqu3yercs mporpamma
BOCIIUTAHMSI, HAIIpaBJIEHHAs! HA (OPMUPOBAHUE CIETYIOIINX JINYHOCTHBIX pe3ynbTaToB (JIP):

JIP 9 CoObnromaronuii ¥ mponaraHIupyromuil mpaBuia 310poBoro U 6€30nacHoro oopasa >Ku3HH,
CIOpTa; MHPEAYNPEXJAIMI  JU00 MPeoJOoeBAOIMI  3aBUCUMOCTH  OT  alIKOroiisi, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHbIX Urp U T.A. COXpaHAIOHUN ICUXOJIOTMYECKYI0 YCTOWYMBOCTH B
CUTYaTHUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIOLINXCS CUTYaLUSX.

JIP 23 [TonyueHue oOyyarommuMucs BO3SMOXXHOCTH CaMOPACKPBITUS M caMOpeaIn3alyst JMYHOCTH.

JIP 30 Ilonumaromuii CymIHOCTh M COLMAJIBHYIO 3HAUMMOCTh CBOeW Oynymied mnpodeccun,
MIPOSIBJIAIOIINN K HEW YCTOMYMBBIN UHTEPEC.




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUIIJIMHBI (TPEJIMETA)

2.1 O0beM y4yeOHOM TUCHHUILVIMHBI (MIPeAMeTa) U BUbI Y4eOHOH padoThl

Buj yueOHoit padoThl Ooném B
yacax
MakcumanbHas yyeOHass Harpy3ka (Bcero) 72
B T.U.
O0BéM 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOM TMCHUILIMHBI (TpeaMeTa) 72
B T.U.
OcHoOBHOe cojiep:KaHue 52
B T.4.
Coneprxkanne yueOHOro Marepuania 48
MPAKTUYECKHUE 3aHATUS 20
nabopaTopHBIC 3aHATHS 4
B. 1.4 IlpodeccHoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHHE 12
B T.U..
TEOpEeTUYeCcKoe o0yueHue 2
MPAKTUYECKHE 3aHITHS 8
nabopaTopHBIC 3aHATHS 2

KonTpoabnas padora

IIpome:xkyTounas arrecrauus B opme
oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTn4ecKuii IJIaH U coepxkaHue y4eOHoii nucuuniaunsl (mpeamera) OY1.13 BUOJIOTI'UA

dopmMupyemblie
KOMIIeTeHIIHH
HaumenoBanue Conep:kanue y4eOHOIr0 MaTepHuaJia, NIpakTu4Yeckue M JadopaTopHble 3aHITHSA, Oo0bem (OK, IIK) u
pa3iesioB U TeM caMoCTosITeIbHAsA padoTa 00y4yaommxcst 4acos JIMYHOCTHBIE
pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemecmp 32
Paznes 1. Kilerka — cTpyKTYPHO-()YHKIIHOHAJIbHASA ¢IMHHIA }KMBOI'0 18
Tema 1.1. 2 OK 01
buoJorns kak Coznep:kanue y4e0HOro MaTepuajia 2 OK 02
Hayka. O0mas CoBpeMeHHbIE OTpaciau OHWONIOrMYecKUuX 3HaHWH. CBs3p OMONOTMU C JPYrUMHM HayKaMH: OMOXHUMUS, JIP 23
XapaKTepuCTUKA ouodusuka, Ononuka, renoreorpadus u ap. Ponb n mecro Ouonoruu B popMHUpPOBaHUHN COBPEMEHHOM JIP 30
KU3HHU Hay4YHOH KapTUHBI MHpa. YPOBHU OpraHu3aluu kuBod marepuu. OOmas xapakTepUCTHKa >XU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUH COCTaB KJIETOK
Tema 1.2. 6 OK 01
CTpykTypHO- Copaepxxanue yueOHOro MaTepuasa 2 OK 02
¢dyHKkuuoHanbHasA Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJOKEHHUS COBPEMEHHOMN OK 04
opraHu3anus KJICTOYHOW TEeOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHUYECKHH. JIP 23
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHe NpOKapHOTHYECKON KieTku. CTpoeHue JIP 30
syKapuoTHueckoil kietku. Hekierounsle popmbl )ku3HU (BUPYCHI, OakTeprodarm)
JlabopaTopnasi paGora Nel 2
CrtpoeHue KIEeTKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIETOUHbIE BKIIOUEHHS (Kpaxmas, KapOTHHOUIBI,
XJIOPOTJIACThI, XPOMOILJIACTHI)
IIpakTunyeckoe 3ansitue Nel 2
Bupycubsle u OakrepuanbHble 3a0oneBaHus. OOmMe NPUHLIMIBI HCIOJb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.
Ilpeocmaenenue ycmuvix coobweHuil ¢ npeseHmayuetl, N0O20MOBIEHHbIX NO NEPeuHI0 UCMOYHUKOS,
PEKOMEHO0BAHHbIX npenodasamenem
Tema 1.3. 4 OK 01
CTpyKTYpHO- Conepskanue yueOHOro MaTepuaJa 2 OK 02
¢pynkunonaabubie | XpomocomHass Tteopuss T. Moprana. CrtpoeHne XpomMocoM. XpOMOCOMHBIM Habop KIETOK, JIP 23
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dakTopsl TOMOJIOTUYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI, TAINIOMAHBIA M AUIUIOWAHBIA HaObop. HykienHoBbie JIP 30
HacaencTsennoctu | kucnorel: JIHK, PHK naxoxnenuwe B KieTke, WX CTpoeHHEe W (QYHKUMH. MarpuuHble MpPOLECCH B

KJIETKE: peluInKalys, OMocuHTe3 OelKka, penapanus. I eHeTuyecKuii Kol U ero CBOMCTBa

IIpakTHyeckoe 3ansaTue Ne2 2

Pemienue 3a1au Ha onpeeneHue Mocae10BaTeIbHOCTH HyKJICOTH 0B, aMUHOKHUCIIOT B HOPME U B Clly4yae

WU3MEHEHUS NI0CIIEI0BAaTEIbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. 2 OK 02
OO0MeH BewecTB H Copepxxanue yueOHOro MaTepuasa 2 JIP 23
npeBpaieHue [TonsiTie MeTabOMM3M. ACCUMHIIAIMS M JTUCCUMUJISIIUAS - JBE CTOPOHBI MeTaboiau3ma. Tumbel oOMeHa JIP 30
JHEepPIruHu B KJIeTKe BEIIECTB: AaBTOTPO(GHBI W reTepoTpodHBIA, a’poOHBIA W aHa’poOHBINA. [lmactuueckuit oOMeH.

DoTocuHTE3. XEMOCHHTES
Tema 1.5. 2 OK 02
Ku3nennsrii unksa | Comep:kanue y4e0HOro MaTepuasa 2 OK 04
KJIeTKU. Murtos. Kiterounslii 1uki, ero nmepuonasl. MUTO3, €ro CTajiuyd U NPOUCXOJALIME IPOLECCHL. bronorndyeckoe JIP 23
Meiio3 3HaueHHe MuTo3a. Meito3 u ero craauu. IloBenenue xpomocoM B Mmeio3e. Kpoccunrosep. JIP 30

bronornyeckuii cMbICI Me03a
KonTtpoibHasn MonexkyJsipHbII ypOBEHb OPraHHU3aLUU KUBOTO 2
pabora
Pa3nen 2. Ctpoenue u GpyHKUMU Opranusma (Bcero) 20

(14+6)

Pa3nen 2. Ctpoenne u pyakuuu oprannsma (1 cemectp) 14
Tema 2.1. Ctpoenne 2 OK 02
oprasusma Copepxxanue ydyeOHOro MmarepuaJia: 2 OK 04

MHOrokneTo4ynsle OpraHu3mMbl. B3auMOCBsI3p OpraHoB M CHCTEMBl OpPraHOB B MHOTOKJIETOYHOM JIP 23

opranusme. ['oMeocTas opraHnu3Ma 1 €ro NoAAep:KaHue B MPOLECCE KUZHEIEITEIbHOCTH JIP 30
Tema 2.2. 2 OK 02
®opmbI Cozep:xanue y4eGHOro MaTepuaia 2 JIP 23
PAa3MHOXKEHHSA @opMbl pa3MHOXKEHHUS OpraHu3MoB. becronoe u monoBoe pa3MHOXKeHHe. Buasl Gecronoro JIP 30
OpPraHu3MoB pasmHokeHus. IlomoBoe pa3MHokeHue. ['ameroreHe3 y >XMBOTHBIX. CriepMaToreHe3 M OOTEHE3.

CtpoeHue noyoBbIX K1eTOK. OTIOH0TBOpEHNE
Tema 2.3. 2 OK 02
Omnrorenes Conepsxanue y4eGHOro MaTepuasia 2 OK 04
pacTeHui, WNunuBHayabHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero craauu. IloctamMOpHoHATBHBIN NEPUOT. JIP 23
KMBOTHBIX H Craguu 1mocTaoMOpPHOHAIBHOTO Pa3BUTHS Y JKMBOTHBIX M denoBeka. IIpsimoe u HempsiMoe pa3BHTHE. JIP 30

11



YeJI0BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHui
Tema 2.4. 4 OK 01
3aK0HOMEPHOCTH Copnep:xkanue yueOHOr0 MaTepuaia 2 OK 02
HacJIeJ0BaHUS OcCHOBHBIE TIOHATHSI TEHETUKU. 3aKOHOMEPHOCTH oOpa3oBaHus ramer. 3akoHsl [. Menxgens OK 04
(MOHOTHOpHUTHOE ¥ MOJUTHOPUIHOE CKpemrBaHue). B3anMoeicTBre reHoB JIP 23
IIpakTuyeckoe 3anaTue Ne3 2 JIP 30
Pemenue 3aa4 Ha onpe/esieHne BEPOSATHOCTH BOZHUKHOBEHHUS HACJIECTBEHHBIX MPU3HAKOB IIPH MOHO-,
-, TIOJMTHOPUIHOM W aHAJIM3HPYIOIIEM CKPEIIMBAaHUM, COCTABICHHE TIE€HOTUIIMYECKUX CXEM
CKpEIIMBaHUS
Tema 2.5. 4 OK 01
CuenjieHHoOe Coaep:xxanue yueOHOro MaTepuaJia 2 OK 02
HacJieJ0BaHHe 3akonbl T. Moprana. CuermieHHOe HacielOBaHHWE I'€HOB, HapylleHue cuervieHus. HacnenoBanue JIP 23
NPU3HAKOB MIPU3HAKOB, CLICTIJICHHBIX C MTOJIOM JIP 30
IIpakTuyeckoe 3ansiTue Ned 2
Pemenne 3amay Ha ompeneneHHWE BEPOSTHOCTH BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPU
CIIETUICHHOM HACJIEIOBAaHUH, COCTABJICHUE TeHOTUITMYECKUX CXEM CKPEIINBAHUS
2 cemecmp 40
Pa3nen 2. Ctpoenne u gyHKUMH Oprannsma (2 cemecrTp) 8
Tema 2.6. 4 OK 01
3aKOHOMEPHOCTH Conep:xanue yueOHOro MaTepuaa 4 OK 02
H3MEHYUBOCTH N3meHYnBOCTh TIpU3HAKOB. BUIBI W3MEHUYMBOCTH: HACJIEICTBEHHAss W HEHACJICICTBEHHAs. 3aKOH OK 04
TOMOJIOTHUECKUX Ps0B B HacieacTBeHHOM u3MmeHunBoctH (H.M. BaBuioB). MyranuoHHas Teopus JIP 23
W3MEHYMBOCTU. BUbl MyTanuii 1 NpUYHHBI NX BO3HUKHOBEHUs. Kapuotun yenoBeka. HacnepcTBeHHbIE JIP 30
3a0oneBaHMs yenoBeka. ['€HHble M XpOMOCOMHBIE OOJIe3HM yenoBeka. bone3Hu ¢ HacneacTBEHHOH
NPEPACTIONOKEHHOCTEIO0. 3HAYCHWE MEIUIIMHCKOW TEHETHKH B TIPEAOTBPAIICHUH U JICYCHUH
TeHEeTHYECKUX 3a00JIeBaHUN YeJIOBEKa
IpakTuyeckoe 3ausitue Ne5 2
Pemenne 3amau Ha ompeneneHHWe TUNA MYTalUU IpU Tepefade HacleJACTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TeHOTHITMYECKUX CXEM CKpPEIINBaHUS
KonTpoabHas Crpoenne U GyHKIUN OpraHu3Ma 2
pabora
Pasznea 3. Teopus 3BoJironun 6
Tema 3.1. HcTopus 2 OK 02
IBOJIIOIMOHHOTO Conepskanme y4eGHOro MaTepuaJia 2 OK 04
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YYeHHUSs. [Tepsbie sBomounonHble koHuernuuu (K.b. Jlamapk, XK.JI. broddon). DBomronuoHHas Teopus JIP 23
Muxkpo3Borouus Y. lapBuna. CuHTETHYECKAsi TECOPHUS SBOJIOLMH U €€ OCHOBHBIC MMOJIOKEHHUS. JIP 30
Mukpossomtonus. Ilomynsnus kak »jeMeHTapHas €AMHULA SBOJIIOLUHU. ['eHeTH4yeckue OCHOBbI
IBOJIOIMH. DJIeMEHTapHbIe (HaKTOphl 3BOMIONMU. EcTecTBeHHBI OTOOp - HampaBistOUIMi (akTop

sBoJiroLMK. BuooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOLUU
Tema 3.2. 2 OK 02
MakposBoionusi. | Cogep:kanue y4eOHOro MaTepuaia 2 OK 04
Bo3nukHoBeHHE U MakposBomtonus. @opMmbl U OCHOBHBIE HampasiieHus Makpo3poitonuu (A.H. Cesepuos). Ilyrtu JIP 23
Pa3BUTHE )KM3HU HA | JIOCTHXKEHUs Omosiormueckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3eMiie. JIP 30
3emie ['unoTe3pl U TeOpUM BO3HUKHOBEHUS >XKU3HU Ha 3emie. [losBieHne nepBbIX KIETOK M UX SBOJIIOLMSL.
[TpokapuoTsl U 3ykapuoThl. IIpoMCXOXKA€HHE MHOTIOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHUE
OCHOBHBIX IIapCTB AYKapuoT
Tema 3.3. 2 OK 02
Ipoucxozxnenne Copepxanue yuyeOHOIro MaTepuasa 2 OK 04
“1€JI0BCKA — AHTpomnonorus — Hayka o yenoBeke. CucTeMaTHyecKoe IMosiokeHue 4enoBeka. CXOICTBO U OTIMYUS JIP 23
aHTpoIoreHes YeJIoBeKa C )KUBOTHBIMU. OCHOBHBIE CTAJAMHU aHTPOIOTEHE3a. DBOIIOLUS COBPEMEHHOTO YEJIOBEKA. JIP 30
YenoBeueckue pachl M HUX EAMHCTBO. Bpems u myTH pacceileHMs 4YeloBeKa I10 IIJIaHETe.
[Tprcrioco01eHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPE/IbI
Paznes 4. Ixonorus 18
Tema 4.1. 2 OK 01
IKOJIOTHYECKHE Copepxanue yqyeOHOIro MaTepuasa 2 OK 02
(axTops! U cpeasl Cpenbl 0o0MTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAas, IOYBEHHAasl, BHYTPHOPraHU3MEHHas. OK 07
KH3HHU OU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHu3zMmoB. IlpucnocoOseHuss OpraHu3MoB K JIP 23
JKU3HH B pasHbIXx cpenax. llonstue skomormyeckoro @akropa. Kiaccuduxamus 3K0IOrHYECKUX JIP 30
¢axTopos. [IpaBuio munumyma 1O. JIuGuxa. 3akon TonepantHoct B. llendopna
Tema 4.2. 4 OK 01
Honmyasinus, Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
coo01ecTBa, OKoJjoruyeckas XapakTEpUCTUKA BHMJA W MOMYJALMHU. DKOJOTMYECKas HMIIA BUAA. DKOJIOTHYECKUE OK 07
IKOCHUCTEMbI XapakTepucTHKu nomynsauuu. CoodiiecTBa U 3KocHCcTeMbl. bronieHo3 u ero crpykrypa. CBs3u MEXIy JIP 23
opranuzMamMu B OuoreHo3e. CTPYKTypHbIE KOMIOHEHTHI 3KOCHCTEMBI: MPOJIYLEHTHI, KOHCYMEHTHI, JIP 30
penyneHTsl. KpyroBopoT BelecTB U NOTOK SHEPTUH B 3KocucTeMme. Tpoduyeckue ypoBHH
IpaxkTuyeckoe 3ausitue Ne6 2

Pemrenne MPAKTUKO-OPUCHTHUPOBAHHBLIX PACUCTHBIX SajlaHI/Iﬁ Imo MnEpC€HOCY BEIICCTBA W OHCPIrUHU B
9KOCHCTEMAaxX C COCTAaBJICHHEM TpO(I)I/IquKI/IX HCHeﬁ 1 IUpaMug OMoOMacChl U OHCPTHUN

13



Tema 4.3. buocgepa 2 OK 01
- ri100aJbHast Copaepxxanue yueOHOIro MaTepuasa 2 OK 02
JIKOJIOTHYECKas buocdhepa — xuBas o6onouka 3emnu. PasButne 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 OMOTCOXMMHYECKHE LUKIIBI.
['o0anbpHbIe HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHBIX Conep:xkanue y4e0HOro MaTepuaJa 2 OK 02
(¢axkTopos Ha AHTpOTIOTeHHBIE BO3/ACUCTBHS Ha OWOChepy. 3arps3HEHUs KaKk BUJ aHTPOIIOI€HHOTO BO3ICHCTBUS. OK 04
onocdepy AHTpoOIIOTeHHBIe BO3AciCTBUS Ha atMmochepy. BosneiictBus nHa rumpochepy. BosgeiictBus Ha OK 07
autocdepy. AHTPOIIOTEHHBIE BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTBA. IIK 2.1
IIpakTnyeckoe 3ansitue Ne7 (mpoeccuoHaILHO-OPUEHTHPOBAHHOE) 2 JIP 23
OTX0/1b1 TPOU3BOJICTBA JIP 30
Tema 4.5. Bausinue 4 OK 02
COLHAJIBHO- Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
IKOJIOrHYECKUX 310poBbe U ero cocrapistouie. MakTopsl, MONOKUTEILHO U OTPULATEIBHO BIMSIONINE HA OPraHUu3M OK 07
(paxTopos Ha yenoBeka. [IpoGiemMa TeXHOTEHHBIX BO3JICHCTBUI Ha 3/J0POBbE uelOBeKa (PIEKTPOMArHUTHBIE IOJIA, IIK 2.1
310POBbE YeJ0BeKa | ObITOBas XMMMsI, N30BITOUYHBIE IITyMbI, paJHallisd U T.M.). AJanTanus opraHu3Ma yenoBeka K (paktopam JP9
okpyxaromieid cpenpl. [IpuHimnsl ¢popMupoBaHus 310poBbecOeperaromiero nopeacHus. duznyeckas JIP 23
AaKTUBHOCTh U 3/10pOBbe. BHOXMMHYECKHE aCeKThl pallMOHAJIbHOTO TUTAHUS JIP 30
JlabopaTopnasi paGora Ne2 (mpogeccHOHAJIBLHO-OPHEHTHPOBAHHOEC) 2
YMcTBeHHas paboTOCTIOCOOHOCTh
KonTpoabHas Teopernueckne acrekThbl 3KOJIOTUU 2
pabora
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COACPKaAHNUE (COAep:KaHUEe MPUKJIATHOTO MOAYJIA)
Pa3nes 5. buosorus B :kuM3HU 8 OK 01
Tema 5.1. 4 OK 02
Buorexnosornu B | Comep:kanue y4eGHOro MaTepuasa 2 OK 04
JKH3HHM KaK10T0 BuotexHonorus kak Hayka W mpou3BojacTBO. OCHOBHBIE HANPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH. 1K 2.1
Metonpl 6uotexHoNOTUU. OOBEKTHI OMOTEXHOJOTUH. DTHKAa OWOTEXHOJIOTHYECKUX W TEHETHYECKUX JIP 23
sKcniepuMeHToB. IlpaBuna moucka M aHanu3a OMOAPKOJOTMUYECKOW HH(OpPMAIMM U3  Pa3IHYHBIX JIP 30

UCTOYHUKOB (Hay4yHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccOBOW HHQOpPMAIMH, CETh
WurtepHeT u npyrue)
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IpakTnyeckoe 3ansitue Ne§

2
Keiicbl Ha aHanu3 WHPOPMAIMM O HAYYHBIX JOCTHIKCHHSX B OOJACTH T'CHETHYECKUX TEXHOJIOTHUH,
KJIETOYHOH WH)KEHEPHH, MUIIEBBIX OMOTEXHOJIOTHIA.
Tema 5.2. 4 OK 01
Buorexnosornu B | IIpakTnueckoe 3ansitue Ne9 4 OK 02
npombiuLieHHOCTH | Keiichl Ha aHann3 MHGOPMAIMK O Pa3BUTHH TPOMBIIIICHHBIX OMOTEXHOIOTHI OK 04
IK 2.1
JIP 23
JIP 30
IpomexkyTounas aTTecTanys 1o TUCHUILIHHE (MpeaMeTy): nuddepeHIMPOBAHHBIN 3a4eT
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOM JUCIHATLIMHBI
(IIPEIMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPHUAJIbHO-TEXHUYECKOMY 00eciedeHnIo

VYuebnast gucuumuiMHa (IpeAMEeT) peanu3yeTcs B yueOHOM KaOuHeTre 0e30macHOCTH
KU3HEACATEILHOCTU U OXPAHBI TPY/IA.

O6opynoBanue yaeOHOT0O KabUHeTA:
— II0CaJI0YHbIE MECTa MO KOJUYECTBY 00yUYaroUInXcs;
— pabouee MECTO IpernoiaBaTelis;
— METOJIMYECKHE MATEPUaJIbl 110 JUCIHUIUIMHE (TIPEIMETY).
- yaeOHoe aneKkTpoHHoe n3nanne «Xumus (8-11 ximacc) BupTyaiapHast 1a00paTopus,

IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOIr0 TNPOrPaMMHOIO
of0ecreyeHu:

CucremHuoe u npukiaaasoe I10

Ne HaumeHnoBanue No nunieHzun
/11
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3ubiit Ne Ha kaxaoi
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KonrteHt-puabtp SkyDNS 10-05109
IIporpammuoe ob6ecneuenune mno GNU General Public License (¢cBo6ogH0o pacnipocTpansieMmoe)
No ITepedenn
1 Open Office
2 | Moit Oduc
3 | Gimp

IIpu u3yyenun npeamera B (popmare 3J1eKTPOHHOT0 00ydyeHHs ¢ ucnosb3osanuem JOT
ITporpammsl 1y BugeokoHdepenuii: Zoom Cloud Meetings, SInaekc Texemocrt.
OnektponHas matdopma Moodle.

3.2. UndopmanuonHoe odecrieyeHne peaau3aumu NporpaMmmbl

Jlnia peanuzanuu nporpaMmbl OMOIHOTeYHBINH (OHT 00pa30BaTENBHON OpraHU3aIuU T0JKEH
UMETh T[I€YaTHbIE W/WIM DJEKTPOHHblE 0Opa3oBaTelbHblE W HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH TyeMble JIJIsl UCTIONB30BaHus B 00pa30BaTeI-HOM IpoIIecce.
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Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JAHUH, JONMOJHHUTEJIbHOUH JIMTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1 OcHOBHbIE HCTOYHHKHU:

1. 3axapoB B.b. buonorus. ba3zossrii yposens. 10-11 kiacc : yuebnuk / B. b. 3axapos, H. U.
Pomanoga, E. T. 3axapona : nox pexa. E. A. KpukcynoBa. — Mocksa : Pycckoe cimoso, 2020 // 9bC
AliOyKc - TekcT: 31eKTpOHHBIN. — PexxuM noctyna: st aBTOpU3. MOJIb30BaTeNEH.

2.Mycradun, A. I'., buonorus : yuebnuk / A. I'. Mycradun, B. b. 3axapoB. — Mocksa :
KnoPyc, 2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL: https://book.ru/book/ — TekcrT :
3JIEKTPOHHBIMN.

3.2.2 JlonoJHUTEIbHbI€ HCTOYHUKH:

2. Kamenckuii A.A. buonorus . O6mass O6wmomorusi. 10-11 kmaccel. ba3oBwlii ypoBeHB :
yuebnuk / A.A. Kamenckuii, E.A. Kpukcynos, B.B. ITaceunuk. - 5-e uzn. - Mocksa : [Ipoga, 2017. -
368 c., mi. - TeKCT : HemOCPEICTBEHHbIM.

3. Babumeuu A. II. buonorus 9-11 knaccel : KOJUIEKLIMSI UHTEPaKTUBHBIX Mozenen + 1C:
buonoruueckuii kouctpykrop 3.0 / A. I1. Babumesuu ; 1C [TaGnumunr ; L{eHTp mepcrneKTUBHBIX
TEXHOJIOTHH. - 4-¢ u3M., nepepad. - [0. m.] : 1 C IMabnumunr, 2013-2017. - 1 uHTEpaKT. BUACOIUCK
(CD-DVI). — 3arn. ¢ tutyn. 3KkpaHa. — DJIEeKTpOHHas Iporpamma

3.2.3 Ilepeyenr mpogeccHOHAIBLHBIX 0a3 JaHHBIX U HH(POPMANMOHHBIX CIPABOYHBIX
cUCTeM:

1.eLIBRARY .RU : Hay4Has snekTpoHHas 6ubiauoteka : caiit. — Mocksa, 2000. — URL :

http://elibrary.ru. — Pexxum poctyna: st 3aperucTpup.. MHosib3oBareneil. — Tekcer :

3IIEKTPOHHBIM.

2. MunucrepctBo TpaHcnopra Poccuiickoit @epepanmu @ OQHUIMANBHBIA CaWT. —

Mocksa, 2010-2023. — URL : https://mintrans.gov.ru/. — TeKCT : 37€KTPOHHBIN.

3. PX]/ : obunmansuserit caiit. — URL : https:// www.rzd.ru/. — TekcT : 2JIEKTpOHHBIH

4. ®denepanbHOE areHTCTBO JKEJIE3HOJOPOXKHOTO TPAHCIOPTa : OQULMANBHBIN CalT. —
Mocxkga, 2009-2023. — URL : https://rlw.gov.ru/. — TeKCT : 21E€KTPOHHBIH.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHH S YUEBHOM JUCIIUILINHBI

KOHTpOJ'IB H OLCHKa

(IIPEJIMETA)

PE3YyJIbTAaTOB  OCBOCHHUA

y4eOHOM  JTUCIMUILTAHBI

(mpenmera)

PaCKpBIBAIOTCS Yepe3 AUCIHUILUIMHAPHBIC PE3Y/IbTaThl, HANPABICHHbIC HAa (GOPMHUPOBAHUE OOIIUX
KOMITETEHIIHI TI0 pa3jieiaM | TeMaM COJIEpKaHUs yueOHOro Marepualia.
[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Oob6masi/mpogeccuoHabHAs

KOMIIeTeHIUsl, THYHOCTHBbIE Pa3znea/Tema THun oleHOYHBIX MEPONPUATHIA
pesyabtarsl (JIP)
Paznen 1. Kuaerka — | KonrponbHas pabora
CTPYKTYPHO- «MonexynspHbIi YPOBEHb
(pyHKIMOHAIbHASA OpraHHu3alH )KUBOT0»
eIMHHULA JKUBOIO
OK 01 Tema 1.1. buonorus kax | @poHTANBHBINA ONPOC
OK 02 HayKa. O06mas
JIP 23 XapaKTEPUCTHKA KU3HU
JIP 30
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKyCCHSL IO
OK 02 byHKIIMOHATbHAS BOIIPOCaM JICKIIUU
OK 04 OpraHu3aIMs KIETOK Brinosinenue u 3ammTa
JIP 23 nabopaTopHO PabOThI
JIP 30 [IpakTuueckoe 3aHsTHE.
[TpencraBienue YCTHBIX
COOOIIEHUH C  Tpe3eHTaIueH,
HOJTrOTOBJIEHHBIX [0 IEPEYHIo
MCTOYHUKOB, PEKOMEHJIOBAaHHBIX
IIpenoaaBaTeseM
OK 01 Tema 1.3. CrpykrypHo- | @poHTaNBHBINA ONPOC
OK 02 ¢dynkunoHanbHble ¢akTopsl | [IpakTnueckoe 3aHaTue
JIP 23 HaCJIEACTBEHHOCTH
JIP 30
OK 02 Tema 1.4. O6men BetecTB U | DPOHTANBHBIN ONPOC
JIP 23 IIPEBpAIlCHUE JHEPIUU B
JIP 30 KJIIETKE
OK 02 Tema 1.5. OJKusnennsiii | O6cyxaeHue 1Mo BOIpoOcam
OK 04 OUKJI ~ KIETKM.  MHTO3. | JeKIuu
JIP 23 Meiio3s
JIP 30
Paznen 2. Crpoenue u | Kontponsnas pabora «CtpoeHue
(pyHKIMH OpraHu3ma 1 QYHKIIMM OPraHu3Ma»
OK 02 Tema 2.1. Crpoenue | OueHnBaemasi JUCKYCCHUs
OK 04 opraHusma
JIP 23
JIP 30
OK 02 Tema 2.2. @opmbl | DpOHTAIBHBIN OIPOC
JIP 23 Pa3MHOYKEHUs OPTaHU3MOB
JIP 30
OK 01 Tema  2.3.  Ownrorenes | TectupoBanue
OK 02 pacTeHui, KHUBOTHBIX 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 3aHsTHE
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. 3akonomepHoctu | 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  yYEHHUS.
JIP 23 MuUKpo3BOTIOLIHS
JIP 30
OK 02 Tema 3.2. MakposBomtonusd. | OrieHuBaeMast IUCKyCcCHsl
OK 04 Bo3HukHOBEHME U pa3BUTHE
JIP 23 JKU3HU Ha 3emJie
JIP 30
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBINA ONPOC
OK 04 YeJI0BEKa — AaHTPOTIOTEHE3
JIP 23
JIP 30
Pazgen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEeKThI
HKOJIOTHH»
OK 01 Tema 4.1. Dxonormueckue | TectupoBanue
OK 02 (bakTOpBbl U CpeJibl KU3HU
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 IUCKYCCHS
OK 02 riobanpHas sKosornyeckas | TectupoBanue
OK 07 cucrema
JIP 23
JIP 30
OK 01 Tema 4.4. Bnuanaue | 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 COIMAJIBHO-IKOJIOTUYECKUX | Boinmomnenue nabopaTopHOH

OK 07 (dakTopoB Ha  370pOBBE | pabOTHI

[IK 2.1 yesoBeKa

JIP9
JIP 23
JIP 30
Pazgen 5. Buoaormsi B | 3amura Keiica: MpeICTaBICHUE
JKM3HHU pe3ylbTaTOB  peIICHUsI KeWCcoB

(BBICTYILIICHUE C MPE3EHTAIINEH )

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

OK 02 JKU3HU Ka)KI0Tr'0 uHpopmaruu 0 Hay4HbIX

OK 04 JIOCTHKEHUSAX B obsactu

IIK 2.1 FeHETHYSCKHUX TEXHOJIOTHH,

JIP 23 KJIETOYHOU UH)XEHEPHH,

JIP 30 HUIEBBIX OMOTEXHOJIOTHH,
MIPE/ICTABJICHHE pe3yiabTaToOB
pEIIeHUs KENCOB

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

OK 02 IIPOMBIIUIEHHOCTH uH(popManuu 0 pa3BUTHH

OK 04 MPOMBIIIJICHHBIX OMOTEXHOJIOTHIA,

[IK 2.1 MpEJICTaBICHUE pe3ynbTaTOB

JIP 23 peLIeHus KecoB

JIP 30
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

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

- IEeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

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

- CAMOCTOSITEIIbHBIC U KOHTPOJIBHBIC Pa0OTHI;

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumodelicmsue npenooasamens Kaxk cyOvekma ¢ 00y yyanuwumMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMeNIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHasi TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJble cToJIbl (KOH(GEPEHIINN) C UCTIOIb30BAaHUEM CPEJICTB MYJIbTUMENA;

- perieHre NpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJT MOAYJIFHOTO O0Y4eHHS;

- 0OyueHHe ¢ MCII0JIb30BaHHEM KOMITBIOTEPHBIX 00yYaroIIUX MIPOrpamm;

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