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1 MACHOPT PABOYEM MPOI'PAMMBI YYEFHOU JUCIHUATLIAHBI
OY /.13 BUOJIOI'us

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma y4yebnoit mucturummabl OY[1.13 buonorus sBiaseTcss 4acThiO MPOTPaMMBbI
cpenHero obmero obpazoBanus 1o crnenuaabHocTd CIIO 27.02.03 ABTOMaTtWKa W TelleMEeXaHHWKa Ha
TpaHcnoprte (KeJIe3HOI0POKHOM TPAHCIIOPTE).

[Tpu peanuzanum pabouell MpPOrpaMMbl MOTYT HCIIOJIB30BAThCS Pa3IUYHbIE 00pa3oBaTENbHBIC
TEXHOJIOTUH, B TOM YHCJIC TUCTAHIIMOHHBIC 00pa30BaTeIbHBIC TEXHOJIOTHH, JIEKTPOHHOE 00yUeHHE.

Pabouas mporpamma y4yeOHOro mpeaMeTa MOKET ObITh HCIOJIb30BaHA B MPO(ecCHOHATBHOM
MOJITOTOBKE, IEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIINN pabodrX 1o npodeccusm:

- DJICKTPOMOHTEP 10 OOCTYKUBAHUIO U PEMOHTY YCTPOWCTB CUTHAIM3AIMH, IEHTPATU3AIUN H

OJIOKMPOBKH;
- QJIEGKTPOMOHTA)KHHUK 10 CUTHAIM3AIINH, ICHTPAIN3ALUU U OJIOKHPOBKE.

1.2 Mecto y4yeOHo¥ mucuuminnbl B crpykrype OIIOII-IIIICC3:

B yue6nbix minanax OIIOII-IITICC3 yuebnas aucuumiuuna OY /(.13 Buonorus BXoauT B cocTaB
o0IKX y4yeOHBIX MPeIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, i crnenuansHocTeid CIIO. C yuérom mpodwmis ocBamBaeMoO# CIEIUAIBHOCTH
JaHHas ydeOHasi TUCLMILIMHA peanau3yeTrcs Ha 1 Kypce.

1.3 Il.nanupyembie pe3yJabTAThl OCBOCHHS Y4eOHOM AUCHUIIMHBI

1.3.1 Heab y4eOHO#N TUCHUNIMHBI:

dopmupoBaHue y 00y4aromUXcs MPEACTABICHUS O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3aIiu
KUBBIX CUCTEM PA3HOTO PaHTa KaK OCHOBBI IPUHSTHSI PEIICHUI B OTHOIMIEHUH OOBEKTOB JKUBON TIPUPO/IBI
Y B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.3.2 B pe3yabTaTe 0CBOE€HHS Y4eOHOH AUCHUIIMHBI 00yYAOIIUIICH T0JIKEH

yMeThb:

—  OIpEAeNAThH KUBBIE 00BEKTHI B MIPUPOJIC; TPOBOIUTH HAOIIOJICHUS 32 YKOCHCTEMAaMH ISl BBI-
SIBJICHUSI €CTCCTBCHHBIX U aHTPOTIOTCHHBIX H3MCHEHH, HHTEPIIPETHPOBATH PE3YJIbTAThI HAOIOICHUH ;

—  TPOBOAMTH MPOCTEHIINE OMOIOTHYECKHE dKCIIEPUMEHTAILHBIE UCCIEIOBAHUS C COONIOICHU-
eM mpaBui 0e30macHoro ooparieHus ¢ 00beKTaMu U 000pyI0BaHHEM;

—  HUCHOJB30BaTh HHPOPMAIUIO OHOJIOTHIECKOTO XapaKTepa U3 pa3IuIHbIX HCTOYHUKOB,;

—  TPOTHO3HMPOBATH TOCJICACTBUS CBOCH JCATCILHOCTH 10 OTHOIICHHUIO K OKPYXKAIOIIeH cpere,
COOCTBEHHOMY 37I0POBbI0; 00OCHOBBIBAThH M COOIIIOIaTh MEPhI MPO(HUIAKTUKH 3a00JI€BaHMUIA;

3HATh:

—  CTpO€HHE, MHOTOOOpa3ue U OCOOEHHOCTH >KMBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3alluH, 3a-
KOHOMEPHOCTH TPOTEKaHUsI OMOJOTHYECKUX IMPOIIECCOB U SIBICHUN B OKPYXKAIOIICH cpefie, IENOCTHYIO
HAyYHYIO KapTUHY MHPA, B3aHMOCBSI3H U B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

—  3HAYUMOCTH JIOCTHIKEHUIN OMOIOTHYECKOW HAYKU U TEXHOJOTHH B MPAKTUYECKON NIeATeIbHO-
CTH Y€JIOBEKa, PAa3BUTUU COBPEMEHHBIX METUIIUHCKUX TEXHOJOTHI U arpOOHOTEXHOIOTHIA.

1.3.3 IInanupyemble pe3yabTaThbl OCBOCHHUS Y4eOHONH TMCHMIIINHBI:

Ob1e KOMIeT RN IInanupyemsle pe3yJbTaThl 00y4eHHSA
Oo0uue JucuunimHapHbIe
OK 01. Beibupats cioco- | B wactu TpyaoBoro BocmuTa- | chOPMUPOBAHHOCTh 3HAHUN O MECTE U
Obl petieHus 3aaa4 npo- HUA: posiu GUOJIOTUM B CHCTEME HAy4HOTO
(beccroHaTbHOM AEATENb- | - TOTOBHOCTh K TPYAY, OCO3HAHHUE | 3HAHUSA; (PYHKIMOHAIBHOM TIPaMOTHO-
HOCTH NPUMEHUTENIBHO K | IIEGHHOCTH MacTepcTBa, TPYJOJIO- | CTU 4YEJIOBEKa Ul PEIIEHUs >KU3HEH-
pa3IMYHbIM KOHTEKCTaM oue; HBIX NPO0JIEM;




- TOTOBHOCTh K aKTUBHOH Jes-
TEIBHOCTH TEXHOJIOTHUYCCKOU |
COLIMAIBHOM  HAIPaBJICHHOCTH,
CIOCOOHOCTh MHHUIIUUPOBATH,
IUIAHUPOBATh U CAMOCTOSTEIHEHO
BBIIIOJIHATD TaKYI0 JCATCIBbHOCTD,
- MHTEpeC K pa3lM4yHbIM cdepam

npodeccHoHATLHON  AESITeThHO-
CTH,

OBnanenune YHUBEPCATbHBIMU
y4eOHBIMU MI03HABATEIIbHBIMU
JICACTBUSAMMU:

a) Oa3oBble JIOrMYecKHe jeii-
CTBHUSL:

- CaMOCTOSITENbHO (OPMYIUPO-
BaTh U aKTyaJM3UpPOBaTh Mpoldiie-
My, paccMarpuBaThb €€ BCECTO-
pOHHE;

- YCTaHaBIIMBATh CYIICCTBCHHBIN
NMPU3HAK WM OCHOBaHUA IS
CpaBHEHHsI, KiacCU(UKAUN U
0000IIIEHHS;

- OTIPEACIISATH eI IeATETbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTECPUHU
HX JIOCTHIKCHUS,

- BBIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B paccMaTpuBae-
MBIX SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B Jes-
TEJIbHOCTh, OIICHUBAaTh COOTBET-
CTBUE PE3YJIbTATOB IMIEJsIM, OIle-
HUBaTh PUCKU TOCIEACTBHH es-
TEJIbLHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIILIE-
HUE TIPH PEIICHUH >KU3HEHHBIX
npobiem

0) 0a3oBble HCCJIEI0BATEIbLCKHE
JNeCTBUA:

- BIAJIeTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENBCKOW U MPOECKTHOM
NESATEILHOCTH, HaBBIKAMHU pa3pe-
HIeHus po0iIeM;

- BBISBIIATH MPUYIHHHO-
CIIEJICTBEHHBIC CBSI3U M aKTyallH-
3UpOBaTh 3a7ady, BBIJIBHTATh TH-
MOoTe3y €€ pelIeHUs, HaXOAUTh
apryMEeHTBhI JJisi JTOKa3aTeJIbCTBA
CBOMX VTBEpXKJICHUI, 3a7aBaTh
MapaMeTpsl U KPUTEPUH PEIICHHS,
- aHAIM3HWPOBATh MOJyUYCHHBIC B
XO0JIe pelIeHUs 3a7a4d pe3yJbTa-
Thl, KPUTUYECKU OIICHUBATH WX

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBHI-
BaTh COAEP)KaHUE OCHOBOIOJIATAIOIINX
OHOJOTrMYECKUX TEPMUHOB M TOHSTHIA:
KHU3Hb, KJIETKa, TKaHb, OpraH, oOpra-
HU3M, BHUJ, MOMYJAIUS, SKOCHUCTEMA,
OoumorieHo3, Ouocdepa; MeTaboIU3M
(oOMeH BelecTB M MpeBpalieHrue YHep-
ruu), TOMeocTa3 (camoperyJssius),
OuocuHTe3 OeKa, CTPYKTypHas opra-
HU3AlUS JKUBBIX CHCTEM, JIUCKPET-
HOCTb, CAMOPETYJISLHUSA, CaMOBOCHPO-
u3BeJeHue (penpoayKiusi), Hacie-
CTBEHHOCTh, M3MEHUYMBOCTh, YHEPro3a-
BHUCHMOCTb, POCT U Pa3BUTHE, YpPOBHE-
Basi OpraHu3aIus;

c(OPMHPOBAHHOCTh YMEHHS PACKPHI-
BaTh COJIEpP’KaHUE OCHOBOIOJIAraroIuX
OMOJIOTUYECKUX TEOpUl M THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYyTallMOH-
HOM, 3BOJIIOIMOHHOMN, MPOUCXOKICHUS
KHU3HH U 9€JIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPHI-
BaTh OCHOBOIIOJIATAIONINE OHOJIOTHYe-
ckue 3akoHbl W 3akoHomepHocTtH (I
Menpnens, T. Moprana, H.1. Basuno-
Ba, J. ['exkens, ®. Mromnepa, K. bapa),
TPaHUIBl UX MPUMEHUMOCTH K JKUBBIM
CUCTEMaM;

MpUOOpETEeHUE OIbITa MPUMEHEHHS OC-
HOBHBIX METO/IOB HAyYHOTO IMO3HAHUS,
HCIOJIb3YEMBIX B OMOJIOTMH: HalOIoe-
HUS M OMHCAHMS KUBBIX CHCTEM, MPO-
LIECCOB M SIBICHUHN; OpraHU3allid |
IpOBEIEHUST OHOJIOrMYECKOro JKCIe-
PUMEHTA, BBIJABM)KCHHS TUTIOTE3, BBISB-
JIeHUsl 3aBUCUMOCTH MEX]y Hccleaye-
MBIMH BEJIMYUHAMH, OOBSICHCHHS TI0-
JYYEHHBIX PE3yJIbTaTOB U (POPMYITHPO-
BaHUS BBIBOJIOB C WCIIOJIB30BaHUEM
HAyYHBIX TIOHSTUN, TEOPHH U 3aKOHOB;

c(OPMHPOBAHHOCTh YMEHHUS BBIICIATH
CYLIECTBEHHbIE TPU3HAKU BUPYCOB,
KJIETOK MPOKApPHOT U DYKAPHOT; OIHO-
KJIETOYHBIX W MHOTOKJIETOYHBIX Opra-
HHU3MOB, BHJIOB, OMOTEOIIEHO30B U KO-
CHCTEM; OCOOEHHOCTH IpOIIECCOB 00-
MEHa BEUIECTB W TPEBPALICHUS DHEP-
TUH B KJIeTKe, () OTOCHHTE3a, MIacTHUe-
CKOTO M DHEPreTHIecKOro oOMeHa, xe-
MOCHHTE3a, MHTO3a, Mei03a, OILIOHO-
TBOPEHHUS, PA3BUTUA M DPA3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3-




JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSAX;

- YME€Th MIEPEHOCUTH 3HAHUSI B T10-
3HABATEJIIbHYI0 U MPAKTUYECKYIO
00/1aCTH KU3HEAEITEILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCcTeH;

- BBIIBUTaTh HOBBIE HJIEH, IPE.I-
JlaraTb OpUTMHAJIbHBIE TTOAXO/Ibl U
peLICHUS;

- CHOCOOHOCTh MX HCHOJIH30BaHUS
B TIO3HABATEIFHON M COIIMAJIbHOM
MPaKTUKE

Ma (OHTOTeHe3a), OOphOBI 3a cCyIle-
CTBOBaHHUE, €CTECTBEHHOTI'0 0TOOpPA, BU-
n000pa30BaHus, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K cpelie OOWTaHusl, BIIHS-
HUSI KOMITOHEHTOB JKOCHCTEM, aHTpO-
MOTEHHBIX W3MEHEHUH B IKOCHCTEMAax
CBOCH MECTHOCTH, KpPYyroBOpoTa Be-
IIECTB U TMPEBPAIICHUE YHEPTHH B OHO-
chepe;

c(OPMUPOBAHHOCTh yMEHHS peIIaTh
OHMOJIOTUYECKHE 3aJlaud, COCTaBIISATh
TCHOTUITUYECKUE CXEMBI CKpEIIMBAHUS
JUIS pa3HBIX THIIOB HACJICOBAHUS TIPU-
3HAKOB Yy OpraHU3MOB, COCTaBIISIThH
CXEMBI TIepeHOCa BEUISCTB U SHEPTHH B
9KOCUCTEeMaXx (IICTIH MUTAHUS, TTUIIEBEIC
CETH)

OK 02. Mcnonb3oBaTh CcO-
BpPEMEHHBIC CPEJICTBA 10~
WCKa, aHAJIN3a U UHTEP-
npeTanui HHPOPMALUU |
MH(POPMAIIMOHHBIE TEXHO-
JIOTHH JJIs1 BBITTOJTHEHHSI
3as1a4 mpodeccHoOHATBHON
TS TEIbHOCTH

B obsiacTH HeHHOCTH HAY4YHOIO
NO3HAHUSA:

- c(hOpMHUPOBAHHOCTb MHPOBO3-
3peHus, COOTBETCTBYIOIIErO CO-
BPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKl M OOILECTBEHHOM NpakKTu-
KM, OCHOBAaHHOI'O Ha Juajuore
KYJIBTYp, CHOCOOCTBYIOILIETO OCO-
3HAaHUIO CBOErO0 MeCTa B IIOJIH-
KYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM
U 4YUTATEIbCKOM KYJIbTYpBI Kak
CpPEACTBA B3aUMOJECHCTBUSA MEKIY
JIIOJbMU U TTIO3HAHUS MUPA;

- OCO3HaHWE ILIEHHOCTH HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTH OCY-
LIECTBJIATh IPOCKTHYIO M HCCIIE-
JOBATENbCKYIO JEATEIbHOCTh WH-
JUBUIYAJIbHO U B TPYIIIE;

OBnanenue YHHUBEpCATbHBIMU
y4eOHBIMU M03HABATEJIbHBIMU
JNEUCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJIAACTb HaBbIKaMH ITOJYUCHUA
uHbOpMAlUM U3  HMCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSITEIEHO
OCYILIECTBIATh TOHMCK, aHalU3,
CHCTEMATH3alhI0 W HWHTEPIpeTa-
U0 WHGOpPMAIMK  pa3IMYHBIX
BHJIOB U (DOPM TIpE/ICTaBIICHHUS;

- cO371aBaTh TEKCTHI B PA3JIMYHBIX
dbopmaTtax ¢ yd4eToM Ha3HAYCHHS
uHbOpMAIUK U IIENIEBOW ayAaHuTO-
puM, BBIOMpas  ONTUMAJIBHYIO
(dhopMy TpENCTaBICHUS U BH3ya-

c(OpPMUPOBAHHOCTh YMEHUH KpHTHYE-
CKHM OIleHHMBaTh HMH(OpMaIUIO OHOI0-
THYECKOTO COJIEPKaHUS, BKITIOYAIOIIYIO
NICEBAOHAYYHBIE 3HAHUS U3 PA3TUYHBIX
HMCTOYHHUKOB (CpEICTBA MacCOBOW HH-
(dhopmManuy, Hay4HO-TIOMYJISIPHBIE MaTe-
puaibl); UHTEPIPETUPOBATH STUUYECKUE
ACTEeKThl COBPEMEHHBIX HCCIICJOBAaHUM
B OMOIOrMHM, MEIHUIINHE, OMOTEXHOJIO-
THH; paccMaTpuBaTh To0adbHBIE KO-
JIOTUYECKHE TPOOIEMBbI COBPEMEHHO-
cTH, (GOPMHUPOBATH MO OTHOUICHUIO K
HUM COOCTBEHHYIO TTO3UIIHIO;
c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh
COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE
COOOIIIeHUsI Ha OCHOBE OMOJIOTUYECKOM
“HpOpMaIUUA U3 HECKOIBKUX MCTOYHH-
KOB, TPaMOTHO HCIOJb30BaTh IOHS-
TUIHBIN anmapaT OMOJIOTHU




TM3aIHH;

- OIICHHMBATh JOCTOBEPHOCTH, JIE-
THTUMHOCTh UH(POPMAIIUH, €€ CO-
OTBETCTBHE MPABOBBIM U MOpPAJIb-
HO-3THYECKHUM HOpMaM;

- UCIOJB30BaTh CPeACTBA UHPOP-
MAIMOHHBIX W KOMMYHHKAI[OH-
HBIX TEXHOJIOTUW B PEIICHUU KO-
THUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3aIlMOHHBIX 3a7ad C CO-
OyroicHNEM TpeOOBaHUM PTOHO-
MHMKH, TEXHUKH 0€30IacHOCTH,
THTHCHBI,  PECypcocOepeKeHHs,
MPABOBBIX W JTHYCCKHX HOPM,
HOpPM  WH(OpManUOHHON  0e3-
OITACHOCTH;

- BJIQJICTh HAaBbIKAMH PACIiO3HaBa-
HUS U 3alIUThl HH(OOPMAIMH, WH-
dbopManmoHHOH  GE30MacHOCTH
JMYHOCTH

OK 04. D¢ dexruBHO B3a-
HMMOJICHCTBOBAaTh U pado-
TaTh B KOJUICKTHBE M KO-
MaHje

- TOTOBHOCTb K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIpe-
JIeJICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENCKOM, TPOEKTHOM U
COITMAJIBHOM AeSITEIBHOCTH;
OBnagenne yHUBepCaIbHBIMH
KOMMYHUKATUBHBIMHU /JelCTBHU-
AMM:

0) coBMeCTHas 1eSITeJIbHOCTD.

- TIOHUMAaTh U UCMOJb30BaTh Ipe-
HMMYILECTBa KOMAaHJIHON W WHAM-
BUJyaJIbHOM paboThI;

- IPUHUMATH IEJIH COBMECTHOU
JESATEIBHOCTH, OPTraHNU30BbIBaTh U
KOOpJAMHUPOBATh JIEHCTBUS 110 €€
JOCTUKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUN, pacIpeneisaTb poiid ¢
y4€TOM MHEHUH YYacCTHUKOB 00-
CyXJaThb Pe3yJIbTaTbl COBMECTHOMN
paboTHI;

- KOOpJIMHUPOBATb W BBINOJIHATH
paboTy B YCIOBUSX pPEATbHOTO,
BUPTYaJbHOTO ¥ KOMOMHHPOBaH-
HOT'O B3aMMOJEHCTBHS,

- OCYHIECTBIATH  IO3UTHUBHOE
CTpaTernyeckoe TIOBEJEHUE B
pPa3sIMYHBIX CHUTyalMsIX, IpOsAB-
JISITH TBOPUECTBO U BOOOpaKeHHE,
OBITh MHUIIMATUBHBIM
OniaieHNe yYHMBepCAJIbHBIMH
peryisiTHBHBIMH J1eHCTBUSIMU:

npruoOpeTeHue OIbITa NPUMEHEHUs Oc-
HOBHBIX METOJ0OB HAY4YHOI'O MO3HAHUS,
UCIOJIb3YeMBbIX B OMOJOruM: Habuoe-
HUS M ONMCAHMSI KUBBIX CHCTEM, IPO-
LIECCOB M SBJIEHUH; OpraHu3aluud H
MpOBEJIEHUSI OMOJIOTHYECKOr0 JKCIIe-
PUMEHTA, BBIIBUJKEHUS TMIIOTE3, BBISAB-
JICHHs 3aBUCUMOCTU MEXIy HCCIemye-
MBIMH BEJIMYMHAMHU, OOBSCHEHMS IIO-
JYYEHHBIX PE3YyIbTaTOB U (POPMYIHPO-
BaHUS BBIBOJIOB C MHCIIOJIb30BAaHUEM
Hay4HBIX IIOHATHHI, TEOPUHN U 3aKOHOB




r) IPpUHATHE ce0sl U APYTUX JI0-
AeH:

- IPUHUMATh MOTHUBBI U apryMeH-
Thl APYIUX JIIOACH IIPU aHaIU3e
PE3yJIbTAaTOB EATEIbHOCTH;

- IpU3HaBaTh CBOE IIPABO U MPABO
JPYTUX JIIO/IeH HA OLINOKH;

- pa3BHBaTh CIOCOOHOCTH TIOHHU-
MaTh MHUP C MO3UIUHU JPYTroro ue-
JIOBEKa

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO OKPYKaro-
el cpenbl, pecypcocoe-
pEeXKEHUIO, IPUMEHSATD
3HaHHUA 00 U3MEHEHUU
KJIUMaTa, MPUHIUIIBI Oe-
PEXITMBOTO TIPOU3BOI-
cTBa, 3P PEKTHBHO JICHi-
CTBOBAThb B UpE3BbIYAii-
HBIX CUTYaITUIX

B o0s1acTH 3K0JI0rHYECKOT0
BOCIIMTAHUS:

- ¢(OpMUPOBAHHOCThH IKOJIOTHYE-
CKOM KYJIbTYpbI, TOHUMaHUE BIIU-
SIHUSL COLMAJIbHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHUE MPH-
POJAHOW M COLMAIBHOW Cpeibl,
OCO3HaHUE TJI00ATILHOTO XapaKTe-
pa dKOJIOTHYECKUX MPOoOIIeM;

- IJIJAHUPOBAaHUE U OCYIIECTBIIE-
HHUE JICHCTBUI B OKpYyXaroliei
cpeliec Ha OCHOBE 3HaHUA ILieyeH
YCTOMYMBOIO pa3BUTHUS YEIIOBE-
YEeCTBa;

aKTUBHOE HENpUITHE JCUCTBUM,
MIPUHOCSIINX Bpel OKpYyKaroleh
cpene;

- YMEHME IPOrHO3UpOBaTh HebIa-
TONPUSATHBIE SKOJOTUYECKHE TO-
CIENCTBUS  TPEANPUHUMAECMBIX
JEUCTBUM, ITPEIOTBPALIATh HX;

- pacIIMpEeHUE OIbITa JIeITeIbHO-
CTH DKOJIOTMYECKOM HallpaBJieH-
HOCTH;

- OBJIQJICHHE HaBbIKAMHU Yy4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U
COIMAJIBHOMW JIEATEIIbHOCTH

C(OPMHUPOBAHHOCTh YMECHHS TpUMe-
HATH TMOJYYCHHBIC 3HAHUS IS 00BsiC-
HEHHS OWOJIOTHYECKUX TPOIIECCOB H
SIBIICHUM, ISl TIPUHSATHS TPAKTHICCKUX
pelICHHI B TIOBCEHEBHOM JKU3HU C IIe-
710 obecriedeHusi 0€30MacHOCTH CBOE-
TO 3JI0POBbS U 37I0POBBSI OKPYKAFOIINX
Jo1ed, COOJII0ICHHS 3I0pOBOT0 00pa3a
KU3HH, HOPM TPaMOTHOTO TIOBE/ICHUS B
OKpY>Kalollle NPUPOIHOW Cpele; Mo-
HUMaHHE HEOOXOJIMUMOCTH HCIIOJIb30Ba-
HUS JIOCTHKEHUH COBPEMEHHON OMOJIO-
MM U OMOTEXHOJIOTUH JUTsl paliioHalb-
HOTO MPUPOIAOIIOIE30BAHUS

B pe3ynbraTe ocBoeHHs MporpamMmbl Y4eOHOW AMCIUIUIMHBI pealu3yercs MporpaMma BOCIHTA-
HUS, HarpaBJIeHHast Ha (JOPMUPOBAHKE CIENYIOIINX JIMUYHOCTHBIX pe3yiabTaToB (JIP):

JIP 09 Coburonatomuii ¥ nponarasAupyOLUIMA MpaBuiia 30poBoro U 6e3omacHoro odpasa >Ku3-
HU, CIOPTa; MPeAyNpeKIatoNINil 100 Mpeo oeBaoiil 3aBUCHMOCTH OT aJIKOrojis, Tabaka, MCUXOaK-
THUBHBIX BELIECTB, a3apTHBIX UIP U T.1. COXpaHAIOMWHUN IICUXOJIOTHYECKYIO YCTOMUYNBOCTh B CUTYaTUBHO
CJIOKHBIX MJIM CTPEMUTENEHO MEHSIOIINXCSI CUTYaIHSIX.

JIP 23 [Tonyuenne o0Oy4yarommuMuUCs BO3SMOXXHOCTH CAaMOPACKPBITHS U caMOpeaTn3alys JMYHOCTH.

JIP 30 [TonnMaromumii CylHOCTh ¥ COIMABHYIO 3HAUMMOCTh CBOEH Oymymiei npodeccuu, mposiB-
JIAIOLMNA K HE YCTOMYMBBINA UHTEPEC.




2 CTPYKTYPA M COJIEP)KAHUE YUYEFHOM JTACIUILIAHBI

2.1 O0beM yueOHOii TMCHUIJIMHBI M BUABI Y4e0HOI padoThI

Buj yueOHoi1 padoThI

O0BéM B ua-

cax
MakcumajbHas yyeOHass HAarpy3Ka (Bcero) 72
B T.U.
O0BEM 00pa3oBaTeJIbHOM NPOrPaAMMBbI Y4eOHOM TN CIUTIIIHHbI 48
B T.U.
OCHOBHOE cojIep:KaHue 48
B T.4.
TEOPETUIECKOe 00yICHUE 48
MIPAKTUYECKHE 3aHITHS 20
nab0opaTOpHBIC 3aHATHS 4
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIePsKAHUE 12
B T.U..
TEOpETUYECKOe 00yueHue 2
MPAKTUYECKHE 3aHITHS 8
11ab0opaTOpHBIC 3aHATHS 2

IIpome:xxyTounas arrecranusi B popme
ouggpepenyuposannozo 3auema (2 ceMectp)




2.2 TemaTn4yecknii miiad u coaepxkanue yueonou nucuuniannabl OY .13 BUOJIOTI'UA

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOro MaTepuaJa, IpakTu4ecKkue M JadopaTopHble 3aHATHS, Oo0bem komnerenuuu (OK, IIK) n
pa3/iesioB U TeM caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4yacos JIMYHOCTHBIE Pe3yJIbTaThl
(JIP)
1 2 3 4
1 cemectp (32=22 yaca — gk + 2 yaca 16 + 8 yacoB n3)
Pa3nes 1. Kilerka — cTpyKTYPHO-(QYHKIIHOHAJIbHAS eIMHUIIA 5KHBOTO 18
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 02,0K 04, OKO07,
Buosiorus Kak Hayka. CoBpeMeHHBIE 0Tpaciu OHOIOTMYECKUX 3HaHui. CB3b OMONIOTUM C IPYTUMHU HAYKaMH: 2 JIP 09, JIP 23, JIP 30
OO6mas xapakTepucTu- | Guoxumusi, 6nodusmka, OMOHKMKa, reHoreorpadus u ap. Poib u MecTo Grosoruu B Gop-
Ka JKU3HHU MHUpPOBaHUM COBPEMEHHON Hay4YHOI KapTUHBI MUpA. YPOBHHM OpraHU3alluM KUBOM Mare-
pun. OOwiasi XapakTepUCTUKA *KU3HU, CBOWCTBA KHUBBIX CHUCTEM. XMMHUYECKHH cOCTaB
KJICTOK
Tema 1.2. Cojaep:kaHue y4e0HOro MaTepuaa 6 OK 01, OK 02,0K 04, OKO07,
CrtpykTypHO- Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHbIE MOTOXKEHUS CO- 2 JIP 09, JIP 23, JIP 30
(pyskuuonansHas op- BPEMEHHOM KJIETOYHOU TeOopuHU. THIIBI KJIIETOYHON OPraHM3alUu: MPOKAPUOTHYECKUN U
TaHU3a1us KJIeTOK syKapruoTHuecKui. OJHOKIETOUHbIE 1 MHOTOKJIETOYHbIE OpraHn3Mbl. CTpoeHHe IpoKa-
puoTHdeckoil kietku. CTpoeHue dyKapuoTHueckoi kieTku. Heknerounsie hopmbl k13-
HU (BUpYCHI, OakTepruodarn)
JlabopaTopnasi padora Nel 2 OK 01, OK 02,0K 04, OKO07,
CrtpoeHue KJeTKH (pacTeHUs, >KUBOTHBIC, TPUOBI) U KIIETOUHBIE BKIIOYEHHS (Kpaxma, JIP 09, JIP 23, JIP 30
KapOTUHOMIbI, XJIOPOIJIACThI, XPOMOILJIACTHI)
IIpakTuyeckoe 3anaTHe Nel 2 OK 01, OK 02,0K 04, OKO07,
Bupycubie u 6axtepuanbHble 3a0oneBanus. OOmIMe NPUHIUIIBI UCTIONb30BaHMS JIEKap- JIP 09, JIP 23, JIP 30
CTBEHHBIX BelecTB. OCOOEHHOCTH NPUMEHEHNS] aHTUOMOTHKOB.
IIpeocmasnenue ycmuvix coobwjenull ¢ npezenmayuell, no0020MoGIeHHbIX N0 NEePEyHIO
UCMOYHUKOS, PEKOMEHO0B8AHHBIX Npenodasamesnem
Tema 1.3. CtpykrypHo- | Coep:kaHue y4eOHOI0 MaTepuaja 4 OK 01, OK 02,0K 04, OKO07,
¢ynkunonaabublie pak- | XpomocomHas teopust T. Moprana. Ctpoenue XpoMocoM. XpOMOCOMHBIH Habop Kile- 2 JIP 09, JIP 23, JIP 30

TOPbI HACJIECACTBEHHO-
CTH

TOK, TOMOJIOTUYHBIE M HETOMOJIOTMYHBIE XPOMOCOMBI, TalUIOMJHBIM W JIUILUIOUIHBIA
Habop. Hykneunossle kuciotsl: JJTHK, PHK nHaxoxneHue B kiieTke, UX CTpOEHHUE U
¢dbyHKIMM. MaTtpuuHble TPOIECCHl B KJIETKE: peruKanus, OMocuHTe3 Oenka, pernaparmsi.




I'eHeTUeCcKN KO U €r0 CBOMCTBA

IIpakTH4eckoe 3anATHE No2 2

Pemrenue 3amau Ha ompeeraeHUe MOCIEIOBATEILHOCTH HYKJICOTHAOB, aMHUHOKHUCIIOT B

HOpPME U B cllyyae U3MEHEHUs ocieoBaTebHOCTH HykiIeotuoB JJHK
Tema 1.4. Coaep:xaHue yueOHOIro MaTepuaJia 2 OK 01, OK 02,0K 04, OKO07,
Oo0meH BemecTB U npe- | [lorstue mera®onusm. ACCUMUIISALINS U JUCCUMUIISIIUS - JIBE€ CTOPOHBI METa0oJIM3Ma. 2 JIP 09, JIP 23, JIP 30
BpallleHHe JHepruu B Tunbr oOMeHa BemiecTB: aBTOTPO(MHBIA U TeTepoTPOpHBINA, adpOOHBI U aHAIPOOHBII.
KJIeTKe [Tnactuueckuit oOMen. doTocuHTe3. XeMOCHHTE3
Tema 1.5. )Kuznennniii | Conep:kanue yueOHOro MaTepuajia 2 OK 01, OK 02,0K 04, OKO07,
UK KJIeTkn. Muro3s. Knerounslii iUk, ero nepuoasl. MUTO3, €ro CTaiuk U MPOUCXOMIINE Mpouecchl. bro- 2 JIP 09, JIP 23, JIP 30
Meiio3 JIOTMYECKOE 3HAYECHHE MUTO3a. Meio3 u ero craauu. lloBeneHne XpoMocoM B MENO3€.

Kpoccunrosep. buonornueckuit cmpici Merio3a

MoneKyssIpHBIA YPOBEHb OPTaHU3AIMH KHBOTO 2 OK 01, OK 02,0K 04, OKO07,

JIP 09, JIP 23, JIP 30

Pa3pnen 2. Ctpoenune u QyHKIMH OPraHu3Ma 14
Tema 2.1. Ctpoenne op- | Conep:kanue yueOHOro MaTepuajia 2 OK 01, OK 02,0K 04, OKO07,
raHU3Ma MHOrokJIeTOYHbIE Opraiu3Mbl. B3auMOCBs3b OPraHOB U CUCTEMbI OPraHOB B MHOTOKJIE- 2 JIP 09, JIP 23, JIP 30

TOYHOM OpraHu3Me. ['omeocTa3 opraHuzMa U €ro MojjAepKaHue B IMPOLECcCe KU3HEIes-

TEIHHOCTHU
Tema 2.2. Cojaep:kaHue y4e0HOTro MaTepuaa 2 OK 01, OK 02,0K 04, OKO07,
DopMbI Pa3MHOKEHUA ®opMbl pa3MHOXKEHHs OpraHu3MoB. becronoe u nonoBoe pasmMHoxeHue. Buasl Gecrio- 2 JIP 09, JIP 23, JIP 30
OpPraHu3MoB noro pasmHoxkeHus. [lomoBoe pazmHoxeHue. ['amerorenes y >kuBoTHBIX. Criepmarore-

He3 1 ooreHe3. CTpoeHHe MojoBbIX KIeTOK. OMI0I0TBOPEHHE
Tema 2.3. Coaep:kaHue yue0HOro MaTepuaa 2 OK 01, OK 02,0K 04, OKO07,
OHnTOrenes pacrenui, WuauBuayanbHOe pa3BUTHE OpPTraHM3MOB. OMOpuoreHes u ero craguu. IloctamOpuo- 2 JIP 09, JIP 23, JIP 30
’KUBOTHBIX U YeJIOBeKAa | HambHBIA mepuof. CTaauud MOCTIMOPHOHATBHOTO PAa3BUTHUS y JKUBOTHBIX M UEIOBEKA.

[Ipsimoe u Henpsimoe pa3BuTHe. buonornueckoe crapeHue U cMeptb. OHTOreHe3 pacre-

HUH
Tema 2.4. 3akoHoMmep- Coaepixanue yueOHOIro MaTepuaJa 4 OK 01, OK 02,0K 04, OKO07,
HOCTH HaCJeJ0BaHUA OcHOBHBIE TIOHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHMs rameT. 3akoHbl . MeH- 2 JIP 09, JIP 23, JIP 30

nenst (MOHOTHOPHTHOE | MOJTMTHOPUIHOE CKpelBanue). B3anMoaeiicTBrue reHoB

IMpaxkruyeckoe 3ausitue Ne3 2

Pemenne 3aaa4 Ha OHNpCACICHUEC BECPOATHOCTU BO3HUKHOBCHHUA HACICACTBCHHBIX ITPH-
3HAKOB IIpU MOHO-, OU-, HOJ'II/ITI/I6pI/II[HOM 1 aHAJIM3UPYIOMIEM CKPCHIMBAHHWU, COCTABJIC-
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HHUC TCHOTUITMYCCKUX CXCM CKPCIINBAHUA

Tema 2.5. Cuenjienuoe
HacJieJ0BaHHue PU3HA-
KOB

Conep:kanue y4eOHOTro MaTepuaa

3akonsl T. Moprana. CueruieHHOE Hacjl€lI0BaHUE TIE€HOB, HApYILIEHHE CLEIUICHHUS.
HacnenoBanue npu3HakoB, CIIEMIEHHBIX C MOJIOM

N

IIpakTnueckoe 3ansaTue Ned

Pemenne 3ama4 Ha onpeneneHUe BEPOSATHOCTH BO3HUKHOBEHUS HACJICICTBEHHBIX IPH-
3HAKOB IIpU CLEIJICHHOM HaCJIEOBAaHUH, COCTABICHUE NEHOTUIIMYECKUX CXEM CKpPEIU-
BaHUs

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

2 cemectp (40=26 wyacoB — Jk + 2 yaca 16 + 12 yacoB n3)

Pasznea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp)

Tema 2.6. 3akoHomep-
HOCTH U3MEHYHBOCTH

Conep:xanue yueOHOro MaTepuaJia

I/ISMGHLH/IBOCTI) HpI/I3HaKOB. BI/II[I)I NU3MCHUYHNBOCTU. HACJIICACTBCHHAs] U HCHACJICICTBCH-
Has. 3aKOH TOMOJIOTHYECKHUX PAJO0B B HaciaeACTBeHHON nm3MeHunBocTH (H.M. BaBuiios).
MYTaIII/IOHHaSI Teopm{ N3MCHUYHNBOCTHU. BI/II[I)I MyTaIII/If/'I nu HpI/I‘II/IHI)I X BO3HUKHOBCHUS.
Kapuorun yenoBeka. HacnmencTBeHHble 3a0o0sieBaHus YelloBeKa. | €HHBIE M XPOMOCOM-
HbIe 00JIe3HU YelloBeKa. BoJe3Hu ¢ HACIeICTBEHHOM MPEIpaclioNoKEHHOCTRIO. 3HAUC-
HHUE MEIUITMHCKOW T'CHETHKH B MPEIOTBPAIICHUH M JICYCHHHM I€HETHYCCKUX 3a0oJieBa-
HUM JeoBeKa

oo 8

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

IpakTuyeckoe 3ansaTue NeS

Pemenue 3aia4 Ha onpe/iesieHne TUIIAa MyTalllK [IPH [Iepeaaye HacaeACTBEHHbIX MIPU-
3HAKOB, COCTABJIEHUE M'€HOTUIIMYECKUX CXEM CKPEIMBAHUS

CtpoeHure U QyHKIIMHM OpraHu3Ma

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Pasnen 3. Teopusi 3BoJ1onnu

oo

Tema 3.1. UcTopus 3B0-
JIIOLUOHHOI0 YYeHMUsl.
Muxpos3soJronus

ConeprxaHue y4eGHOro MaTepuaJjia

o

ITepBbie sBomormonHsle koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBonronronHas
teopus Y. JlapBuna. CuHTETHUYECKAsk TEOPUS IBOJIOLUHU U €€ OCHOBHBIE ITOJIOKEHMUS.

Muxkpossomtonus. [lonmynsanus kak sleMeHTapHas eIuHULIA dBOoNoLuH. ['eHeTnyeckue
OCHOBBI 3BOJIIOIMM. DJeMEHTapHble (aKTOpbl 3BOJIOLMU. EcTecTBeHHBIH OTOOp -
HanpaBJsIOMU GakTop 3BoIOIMH. BugooOpa3oBaHue Kak pe3yIbTaT MUKPO3BOIIOIHUU

o

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 3.2. Makpo3Bo-
Jonusa. Bo3HHKHOBeHHe
4| pa3BnTne KMU3HU HA
3emte

Conep:kaHue y4eOHOTo MaTepuaa

MakposBontonus. @opMbl U OCHOBHbIE HampaBiieHus: MakposBomtouuu (A.H. Cesep-
1oB). [lytu noctmwkenus 6uonorunueckoro nporpecca. Coxpanenune OnopazHooOpasusi Ha
3emuie.

T'unore3sl n TCOPHUHN BOSHUKHOBCHUS )KM3HU HA 3emute. IlosiBenune MEPBLIX KIICTOK W UX
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spomtonusd. [Ipokapuors! u 3ykapuotsl. [IponcxoxkaeHue MHOTOKJIETOYHBIX OPraHU3MOB.
BO3HHKHOBEHHME OCHOBHBIX LIAPCTB JYKapHOT

Tema 3.3. Ilpoucxoxae- | Coaep:kaHue yuedOHOro MaTepuasa 2 OK 01, OK 02,0K 04, OKO07,
HHE CJIOBCKA — AHTPO- | AxTpornonorusi — Hayka o 4denoBeke. CucTtemaTHyeckoe MoJiokeHue desnoBeka. Cxon- 2 JIP 09, JIP 23, JIP 30
IOrcHes CTBO M OTJIMYUS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTAJUU aHTPOIOTeHE3a. DBOJIOLIHS

COBPEMEHHOI0 YEJIOBEKA.

YenoBeuyeckne packl U UX €IUHCTBO. Bpems W myTH pacceseHus denoBeKa 1o IIaHeTe.

ITprcnocoOaeHHOCTh YeI0BEKA K PA3HbIM YCIOBHSIM CPE/Ibl
Pa3nea 4. Ikosnorus
Tema 4.1. Dkoyoruye- Coaep:xkaHue yueOHOro MaTepuaja OK 01, OK 02,0K 04, OK07,
ckue pakTopel M cpeabl | Cpenpl 0OMTaHUS OPraHU3MOB: BOJHASI, HA3€MHO-BO3/YIIHAs, [TOYBEHHAsI, BHYTPHOpra- 2 JIP 09, JIP 23, JIP 30
KU3HU Hu3MeHHas. PU3NKO-XUMHUYECKHEe 0COOEHHOCTH Ccpejl OOMTaHus opraHu3MoB. IIpucmo-

coOJIeHHUs] OPraHU3MOB K JKM3HH B Pa3HbIX cpeaax. [loHsTHe 3KojI0rmyeckoro ¢akropa.

Knaccudukanus sxonornueckux akropos. [IpaBuno munumyma FO. JIuGuxa. 3akoH

tosiepanTHOcTH B. [lendopma
Tema 4.2. llonmyasuus, Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01, OK 02,0K 04, OKO07,
€0001IecTBA, IKOCHCTEe- | DKOJIOTUYESCKAsT XapaKTePUCTUKA BUIA U MOMYJISIITUN. JKOJOTHYECKasi HUIIA BUAA. JKO- 2 JIP 09, JIP 23, JIP 30
MbI JIOTHYECKUE XapaKTepUCTUKU nomynanuu. CoobIecTBa U sKocucTeMbl. buolenos u ero

cTpykrypa. CBsi3u MeX1y opranuzMamu B 6uonenose. CTpyKTypHBIE KOMIIOHEHTHI 9KO-

CHCTEMBI: MPOIYLIEHTbI, KOHCYMEHTBI, peAyLleHThl. KpyroBopoT BelecTB U MOTOK 3HEp-

run B 3Kocucteme. Tpodudeckne ypoBHH

IIpakTuyeckoe 3ansaTe Ne6 2 OK 01, OK 02,0K 04, OKO07,

PelreHne mpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM 10 IIEPEHOCY BEIECTBA U JIP 09, JIP 23, JIP 30

SHEPTUU B SKOCHCTEMaX C COCTaBJICHHWEM TPO(YUUECKHX IIeTell W mupamul OMOMAacChl U

SHEepIrun
Tema 4.3. buocdepa - Coaepixanue yueOHOro MaTepuasa 2 OK 01, OK 02,0K 04, OKO07,
riaodajibHas dKoJgorude- | buocdepa — xuBasg obonouxa 3emnu. PazButne npencraBieHuit o 6uocdepe B Tpynax 2 JIP 09, JIP 23, JIP 30
cKas cucreMa B.U. Bepnanckoro. Obnactu Ouocdepsl 1 ee KOMIOHEHTHI. JKuBoe BelecTBo Onocgepnl

U ero (QPyHKIIMH.

3akoHOMEPHOCTH cyIiecTBOBaHUs Ouocheprl. OcoOeHHOCTH Orocdephl KaK II00aTbHOM

sKocucTeMsl. J[nHamuueckoe paBHoBecue B Ouochepe. Kpyrosopots! BemiectB u 6mo-

T€OXMMUYECKHE IUKIIBL. [ T00abHBIE KOJIOTHYECKHE MTPOOJIEMBI COBPEMEHHOCTH
Tema 4.4. Biusinue an- | Coaep:kanue yueOHOro MaTepuajia 4 OK 01, OK 02,0K 04, OKO07,
TPONOTreHHbIX GaKTo- AHTpoOnOreHHbsle BO37ecTBHs Ha Ouocdepy. 3arps3HEHUs Kak BUJ aHTPONOTE€HHOTO 2 JIP 09, JIP 23, JIP 30
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poB Ha ouocdepy

BO3JICHCTBUSI. AHTPONOTeHHbIC BO3/AEUCTBUA Ha atmocdepy. BosmelicTBus Ha THIpO-
chepy. BozneiictBust Ha nutochepy. AHTPONOTEeHHBIE BO3JACHCTBUS Ha OWOTHYECKHE
coo011ecTBa.

IMpakTnyeckoe 3ansiTue Ne7 (mpodeccuoHATIBLHO-OPHUEHTHPOBAHHOE) 2
OTX0/1bI MPOU3BOJICTBA
Tema 4.5. Biausinue co- Coaep:xkaHue yueOHOro MaTepuaJia OK 01, OK 02,0K 04, OK07,
MUAJILHO- 310poBBe U ero cocrapisitonue. GakTopel, MOTOKUTEIHLHO U OTPULIATEIHHO BIUSIOIINE 4 JIP 09, JIP 23, JIP 30
IKO0JIOTHYECKHX (PAKTO- | HA OpraHu3M dYenoBeka. [Ipo0iieMa TEXHOTEHHBIX BO3JICHCTBHI Ha 3/I0pPOBbE YEIOBEKA
POB Ha 310POBbe 4eJI0- | (JIIGKTPOMATHUTHBIC TOJIs, OBITOBAas XWUMUS, M30BITOUHBIC IIyMBI, paguanus M T.IL.).
BeKa Ananranus opraHu3zMa 4esoBeka K ¢akropaM okpyxatomieit cpeasl. [Ipunuumnsr hopmu-
poBaHMsI 3I0pOBhecOeperarIero moseaeHus. du3ndeckas aKTUBHOCTh U 3JI0POBBE.
buoxumuueckre aceKThl pallMOHATBHOTO TUTAHUS
JlabopaTopHas padora Ne2 (mpogeccnoHAIbLHO-OPHUEHTHPOBAHHOE) 2
YMmcTBeHHas paboTOCTIOCOOHOCTH
IIpodeccnoHaTHHO-OPHUEHTHPOBAHHOE CO/Iep:KaHNe (Coep:KaHNe MPUKJIATHOTO MOTYJIs1)
Pa3nena S. buojsiorus B ;Ku3HU
Tema 5.1. buorexnono- | Cogep:xkaHue yueOHOro MaTepHuaJia 4 OK 01, OK 02,0K 04, OKO07,
TUM B JKM3HHM KaK10T0 buorexHonorust kak Hayka W Ipou3BOoACTBO. OCHOBHBIE HAIPaBJICHUS COBPEMEHHOM 2 JIP 09, JIP 23, JIP 30
OouotexHooruu. MeToabl OnoTexHOJoTHUH. OOBEKTHI OMOTEXHOJIOTHMH. DTHKA OMOTEX-
HOJIOTHYECKUX M TEHETUYECKHX dKCcIepuMeHTOB. [IpaBuiia moncka u aHaian3a OMOIKOI0-
rudeckoi mHGOopMaIuu U3 pa3IMnYHbBIX UCTOYHUKOB (Hay4dHas U yueOHO-HaydHas JHTe-
paTypa, cpesncTBa MaccoBoi nHpopMaluu, cetb HTEepHET U apyrue)
IIpakTnyeckoe 3ansiTue Ne§ 2 OK 01, OK 02,0K 04, OKO07,
Keiicbl Ha aHanu3 uH@OpPMaLMM O HAYYHBIX JOCTHKEHHMSIX B OOJACTH T'€HETUYECKUX JIP 09, JIP 23, JIP 30
TEXHOJIOTUH, KJIIETOUYHON MH)KEHEPUHU, TUIIEBBIX OMOTEXHOJIOTHH.
Tema 5.2. buorexnono- | Coaep:xkaHue yueOHOTro MaTepuaJia 4 OK 01, OK 02,0K 04, OKO07,
rUH B IpoMbInuieHHo- | [IpakTuyeckoe 3ansitne Ne9 2 JIP 09, JIP 23, JIP 30
CTH Keiicbl Ha aHanu3 MHPOPMAIMK O Pa3BUTHH MPOMBIIUIEHHBIX OMOTEXHOJIOTHH
IIpomexyTouHas aTTecTanus MO JUCHUILUINHE: T depeHIINPOBAHHbBIN 3a4eT
Bcero: 72
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI YYEBHOMW JUCIIUJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

Y4eOHas TUCIUILTNHA peaTu3yeTcsi B yueOHOM KabuHeTe 0e30MacHOCTH JKU3HEACITeIbHOCTU U
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YueOHast qUCHUTUIMHA peaIn3yeTcs B ydeOHOM KaOMHeTe 0€301MacHOCTH KU3HEACATEIIbHOCTH.

O6opynoBanue y4eOHOT0 KaOMHeTa:

— TMIOCAJIOYHBIE MECTa MO KOJUYECTBY O0yUJaIONIUXCS,

— pabouee MECTO MpernoaBaTes;

— METOAMYECKHE MaTePUAIIBI IO JUCIUIUIAHE.

TexHuueckue cpencrsa oOydeHHs pabOYero MecrTa IMPeroaaBaTelis: KOMIBIOTEpHOe 000py-
JIOBaHKE, COOTBETCTBYIOIIECE COBPEMEHHBIM TPEOOBAHUSAM OE30MACHOCTH M HAIEKHOCTH, IIPEyCMaT-
pHBarOIee BO3MOXHOCTh MHOTO()YHKIIMOHAILHOTO HCIIOJIb30BaHMs KaOMHETa C IENbI0 H3yYCHHS
y4eOHOro mpeaMera, MyJIbTUMEIUHHOE 000pyaoBaHue (IPOEKTOP U MPOSKIIMOHHBIN 3KpaH WIH WH-
TepaKTUBHAs JI0OCKA), JIOKAJIbHAsS CETh ¢ BBIX0JI0M B Internet.

HanMeHoBaHHE CHICIIMAILHOTO MTOMEIICHUS: yIeOHAs Ay TUTOPUS JIUIsl TPOBEICHUS MTPAKTUIC-
CKUX 3aHSTHH, TPYIIOBBIX KOHCYJIbTAIIUH, WHINBUAYAILHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS,
MIPOMEKYTOYHOM aTTECTAI[MH, OCHAIICHHAs OOOPYJAOBAHHEM W TEXHUYECKUMHU CpPEICTBAMH O0yue-
HUS, @ TAK)KE YNTAIBHBIN 3aJ1, TOMEIICHUE JJIsi CaMOCTOSITeIIbHON paboThI, ¢ JoCTyroM K cetu «MH-
tepHe™» 1 DMOC. OcHaNIeHHOCTh: KOMIUIEKT Y4eOHOU MeOenn, HOyTOyK, MPOEKIIMOHHOE 000pya0-
BaHUE (MYJIbTUMEAMUHBINA IPOSKTOP U IKPaH).

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jlnst peanmzanuy mporpamMmbl OnOmmoTednsiil GoHx 00pa3oBaTeNbHON OpraHU3aIuy JT0JDKCH
UMETh MeYaTHbIe U/UIIH 3JIEKTPOHHbIE 00pa3oBaTelbHble U HH(OPMALIMOHHbBIE PECYPChI, PEKOMEH Y-
eMbl€ I UCII0JIb30BaHUs B 00pa30BaTEIbHOM MPOIIECCE.

3.2.1 OcHOBHBIE HCTOYHUKM:

Speirun B.H. buonorus: yueOnuk u | Mocksa: W3narenbcTBO | [DNEKTPOHHBIA  pe-
npakTukym s cpea- | FOpaiit, 2023. — 378 c. — | cypc]
HEro npodeccuo- | (IIpodheccuonansuoe odpazo-
HaJgpHOTO 00paszoBa- | BaHUE).
HUSA PEXHUM JOCTYTA:
https://urait.ru/bcode/511618
Speirun B.H. buonorus. ba3zossiii 1 | Mocksa : W3narenbcTBO | [DNEKTPOHHBIA  pe-
yrayonerasiii  ypos- | FOpaiit, 2023.— 380 c. — | cypc]
Hu: 10—11 kmaccsl @ | (Obmeo6pa3zoBaTeabHbII
Y4EOHHK JJIA CpeIHe- | ITUKII).
ro obmiero o0pa3oBa- | pexKUM JIOCTYyTIA:
HUS https://urait.ru/bcode/530646
AradonoBa U. | buonorusi:  6a3oBbIif | MockBa: ITpocsenienue, | [DNEKTPOHHBIN  pe-
b. YpOBEHb: YUeOHHUK 2024. — 271 c. — pexum | cypc]
JIOCTyTIA:
https://e.lanbook.com/book/4
09217
3.2.2 JIonoJHUTEIbHbIE€ HCTOYHUKH
3axapos B.b. buonorus.  bazoBsiii | MockBa:  Pycckoe  cioBo, | [DneKTpoHHBIA — pe-
YPOBEHb. 10-11 | 2020 // OBC Aiibykc - cype]
KJIacc: Y4eOHUK Pexxum pocryma: nns aBTO-
pH3. NI0JIb30BATEIEH.
Jlamuuxkas, T. B. | buonorusa.  Tectsl : | Mocksa: N3narenbcTBO | [DNEKTPOHHBIN  pe-
yaebnoe nocobue mis | FOpaiit, 2023.— 40c.— | cypc]
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HHA

cpennero mpodeccu-
OHAJLHOTO 00pa3oBa-

BaHUE).
PEKHUM JOCTYTIA:

(ITpodeccronansHoe 0Opazo-

https://urait.ru/bcode/519715

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHHA YYEFHOW JUCIATLIAHBI

KoHTponp ¥ OlleHKa pe3yabTaTOB OCBOCHHS Y4E€OHOW IWCIMILIUHBI PACKPHIBAIOTCS dYepe3
JVCIIATUTMHAPHBIC PE3yJbTaThl, HAllPaBJICHHbIE HA (OPMHPOBAHUE OONIMX KOMIICTEHIIMHA 110 pa3jie-
JaM ¥ TeMaM CO/IepKaHusl yueOHOro Marepuania.

[Ipomexxyrounas arrectamnus B hopme oughghepenyuposannozo 3auema.

Oo6masi/npodeccuoHanbHast

JIP 09, JIP 23, JIP 30

KOMITETEHI[UA, JUYHOCTHbIE Pasznen/Tema Tun oneHOYHBIX MEPONPUSITH I
pe3yabratsl (JIP)
OK 01, OK 02,0K 04, OK07, |Tema 1.1. buonorus xak | @poHTaNIBHBIN OMPOC

Hayka. OOmiasi xapakTepu-
CTHKA KU3HU

OK 01, 0K 02,0K 04, OK07, | Tema 1.2. CrpykrypHo- | OueHuBaeMasi TUCKycCUsl 11O BO-
JIP 09, JIP 23, JIP 30 (GyHKIMOHATBHASA ~ OpPraHu- | MPOCam JICKIIUU
3a1usl KJIETOK Beimonnenne u 3ammra jabopa-
TOPHOU pabOTHI
IIpaktuueckoe 3anstue. Ilpen-
CTaBJICHUE YCTHBIX COOOIIEHUN C
IIPE3EHTAlMEN, IOArOTOBIIEHHBIX
[0 TEpPEeYHI0 HCTOYHUKOB, PEKO-
MEHJOBAHHBIX ITPENOJaBaTeIEM
OK 01, OK 02,0K 04, OK07, | Tema 1.3. CtpykrypHO- | ®pOHTAIBHEII OMPOC
JIP 09, JIP 23, JIP 30 ¢dbynkunoHanbHble ¢akTopsl | [IpakTnueckoe 3aHaTue
HACJIEICTBEHHOCTHU

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 1.4. OOMeH BeliecTB U
MpEBpalleHHe JHEPTUH B
KJIETKE

OpOHTAIBHBIN ONIPOC

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 1.5. JKusHeHHBIN
OUKJI KJIeTKUu. Muto3. Meli-
03

OOcyxneHue Mo BOIpocaM JIeK-
1012031

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 2.1. Ctpoenue opra-
HU3Ma

OuenuBaemasi JUCKyCCUs

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 2.2. ®opMbI pa3zMHO-
JKEHUsI OPraHU3MOB

@pOHTAIBHBIN OIPOC

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 2.3. Ontorenes pac-
TEHUM, >KUBOTHBIX M YEIO-
BEKa

TectupoBanue

OK 01, OK 02,0K 04, OK07,

Tema 2.4. 3aKkOHOMEPHOCTHU

OpOHTAIBHBIN ONIPOC

JIP 09, JIP 23, JIP 30

JIP 09, JIP 23, JIP 30 HacJIeqOBaHUsI TectupoBanue
[TpakTudeckoe 3aHaTHE

OK 01, OK 02,0K 04, OK07, |Tema 2.5. CuemienHoe | TectupoBanue
JIP 09, JIP 23, JIP 30 HACJIEI0BAHUE IIPU3HAKOB IIpakTrueckoe 3aHsTHE

OK 01, OK 02,0K 04, OK07, | Tema 2.6. 3akoHomepHocTH | TectupoBanue

HU3MCHYHUBOCTH

IIpakTrueckoe 3aHsaTHE
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OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 3.1. HUcropusa 3Boito-
UHUOHHOIO y4yeHus. Mukpo-
SBOJIIOIHS

@poHTATBHBIN OITPOC

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 3.2. MakposBoIOIHUA.
Bo3HuKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emJie

OnenuBaemast TUCKYCCHS

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 3.3. IlpoucxoxnaeHue
YeJIOBEKa — AaHTPOTOTEHE3

@poHTaIBHBIN OITPOC

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 4.1. Dxomoruueckue
(baKTOPHI ¥ CPEIbI JKU3HH

TectupoBanue

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 4.2. Ilomynsuwms, co-
00I1IECTBA, DKOCUCTEMBI

HpaKTquCKoe 3aHATUC

OK 01, OK 02,0K 04, OKO07,

Tema 4.3. buocdepa - rio-

OneHuBaemasi JUCKYCCHUS

JIP 09, JIP 23, JIP 30 OasibHast HKOJIOTHYECKasi cu- | TecTupoBaHue
cTeMa
OK 01, OK 02,0K 04, OK07, | Tema 4.4. Bnusaue antpo- | TectupoBanue

JIP 09, JIP 23, JIP 30

NOTeHHBIX  ()aKTOpOB Ha

ouochepy

IIpakTrueckoe 3aHsaTHe

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 4.5. Bausgame conu-
AIIbHO-DKOJIOTHYCSCKUX (haK-
TOPOB Ha 3JI0POBHE UYEIOBE-
Ka

OuenuBaemas 1UCKycCuUs
BrinonHenue nmabopaTopHOW pa-
00TBI

OK 01, OK 02,0K 04, OK07,
JIP 09, JIP 23, JIP 30

Tema 5.1. Buorexnoiorum B
JKU3HUA KAXKIIOTO

Brimonmnenue keiica Ha aHalH3
uH(pOpMallUM O HAYYHBIX JIOCTH-
JKEHHMSIX B 00JIaCTH IeHETHYECKHUX
TEXHOJIOTUHM, KJICTOUYHON WH>KEHE-
pUU, THUIIEBBIX OWOTEXHOJOTUH,
MPEJCTABICHUE PE3YyJbTaTOB pe-
IIEHUS KEeHCoB

OK 01, OK 02,0K 04, OKO07,
JIP 09, JIP 23, JIP 30

Tema 5.2. buorexHonoruu B
MPOMBIIUIEHHOCTH

Brimonnenue keiica Ha aHaum3
uH(poOpMallMi O pa3BUTUHU IPO-
MBIIIJIEHHBIX OMOTEXHOJIOT U,
MPEJCTABICHUE PE3YJIbTaTOB pe-
IICHHUS KeHCoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ1OB OBYUYEHMU S

5.1 IMaccuBHBbIE:

- JIGKIIUU TPaJUIMOHHbIE 0€3 MPUMEHEHHs] MYJIbTUMEAUMHBIX CPEACTB U 0€3 pazlaTOYHOro
MaTepuana;

- IeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEeMHMHApPBI, IPEUMYIIIECTBEHHO B BHI€ 0OCYKICHHUS JTOKJIAI0B CTYJACHTOB 110 TEM WJIU UHBIM
BOTIPOCaM;

- CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

5.2 AKTHBHbBIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B rpynmax;

- yueOHasi TUCKYCCHS;

- JICJIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIE YIPAKHEHUS;

- TBOPYECKUE 3aaHUS;

- KpyTJible CTOJIbl (KOH(EPEHIIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENNA;
- peleHre NpoOJeMHbIX 3a/ay;

- aHaJIM3 KOHKPETHBIX CUTYyallUid;

- METOJ] MO/1YJIbHOTO 00yuYeHHUs;

- 0OyueHHe ¢ MCIOJIb30BaHIEM KOMITBIOTEPHBIX 00yUaroIIUX POTrPaMm;
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