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00111e06pa30BaTENEHON AUCTHITIHHE «bronorus»y 1 npodeccuonaTbHEX 00pa3oBaTeILHbIX
OpraHu3alui, OmOOPeHHON Ha 3acemaHun ITenaroruueckoro cogera QOI'BOY MII0 HWPIIO
TipoTokonom Ne6/2025 ot «18» ampers 2025 roza.
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1. O6mas xapakTepucTHKa pado4eil nporpaMmMbl 0011e00pa30BaTebHON TUCHUIIJIMHBI

«buoJsiorns»

1.1. MecTto AucuMILUIMHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammsl CI10:
O61eobpazoBaTenbHas AUcHUILIMHA «bronorusy sBiseTcs 00s3aTelbHON YacThIO
00111e00pa3oBaTeIbHOTO IUKJIa 00pa30BaTeIbHON MporpaMMbl B cooTBeTcTBUU ¢ ®I'OC CITO
o npodeccun 15.01.37 Crecapp-HallaqIUK KOHTPOIBHO-U3MEPUTEIBHBIX TPHOOPOB U
ABTOMATUKU

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:
1.2.1. Heap AMCHUILIHHBI

Conepsxanue mporpaMmMbl 00111€00pa30BaTeIbHON JTUCIHUTUIIMHBI «bUOI0THsY HAITPaBICHO
Ha JIOCTHUXKEHHE pPEe3yNbTAaTOB €€ M3ydeHus B coorBercTBUU ¢ TpedoBanusmMu ®I'OC COO c
yuetoM mnpodeccuonanpHoil HampaBieHHocTH PI'OC CIIO. llens wu3ydeHHS AUCHUILTAHBI
«buonorusi» Ha 0a30BOM YypOBHE — OBJaJeHHE OOYYaIOIIMMHUCS 3HAHUSMU O CTPYKTYpHO-
(yHKIIMOHAJIBHOW OpraHu3alliy JKMBBIX CHCTEM pa3HOI0 paHra M MpUOOpETEeHUuEe YMEHHM
UCTIOJIB30BATh 3TU 3HAHMS JUISA TPAMOTHBIX JICHCTBHIA B OTHOIIEHHH OOBEKTOB )KUBOUM MPUPOIBI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.
JlocTiokeHune 1eny u3ydeHus AUCUUIUIMHBL «buonorus» Ha 0a30BOM ypoBHE oOecreurBaeTcs
pelIeHNUEM CIIEYIOINX 3aau:
o OCBOCHHME OOYYaIOUIMMMCA CHUCTEMbl 3HAHUH O OHOJIOTMYECKHUX TEOpUAX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3axX, MpaBUiIaX, CIYKalUX OCHOBOHN Uil (pOpMUpPOBaHUs
IpeICTaBICHUM 0 €CTECTBEHHO-HAY4YHOMI KapTUHE MUpa,
0 METO/Aax HAay4yHOro IO3HaHHs, CTPOEHUH, MHOrOOOpa3HMM M OCOOEHHOCTSX KHMBBIX CHCTEM
Pa3HOr0 YpOBHSI OpPraHM3allvH, BBIJAIOMIMXCS OTKPBITHSX U COBPEMEHHBIX HCCIEIOBAHMSIX B
OHOJIOrnH;
. ¢dopmupoBaHue y o0yyJaromuxcs MO3HABATENIbHBIX, WHTEIJICKTyaTIbHBIX
U TBOPYECKMX CHOCOOHOCTEM B Ipollecce aHajau3a JaHHbIX O MYTIX pPa3BUTHSA
B OMOJIOTUH HAYYHBIX B3IJIAJIOB, UAEH U MOJXOJ0B K N3YYEHHIO KHUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIniy;
. CTaHOBJIEHHE Yy oOOydJarommxcsi oOmell KyabTypbl, (YHKIHMOHAIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SIBICHUS OKPYKAIOIIETO MHpA >KUBON MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;
. dbopMupoBaHHe y 00y4aromMXCcs YMEHUN WIUTIOCTPUPOBATH 3HAUYCHHE OMOIIOTHYECKUX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH 4YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULUHCKUX

TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



. BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM KUBOU

IPUPOJIbI, HEOOXOIUMOCTH OEpPEKHOr0 OTHOIIECHUSI K HEW, COONIIONEHUS STUYECKUX HOPM MpHU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

. OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS 3KOJIOTMYECKOM
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

. NpUMEHEHHE TMPUOOPETEHHBIX 3HAHMM W yMEHUH B  TIOBCETHEBHOM  KHU3HU
JUISL OLIEHKM IIOCIEACTBUNA CBOEH JEATENbHOCTH [0 OTHOILEHUIO K OKpYXarollel cpene,

COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP NPOPHUIAKTUKY 3a00JIeBaHUIA.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHS 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O6mme xomnetreniuu (nainee — OK) u npodeccuonansubie komneteHmu (naiee — [MK) ®IOC
CIIO B COOTHECEHHUH c JUYHOCTHBIMH, MeTaIpeIMETHBIMU
M TpeIMeTHBIMH  pe3ylnbTaTamMu  oOydeHus OazoBoro ypoBHs (mamee —  IIPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Koa u Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI

HanMeHOBaHHe

‘l)OPM“PyeMHuX O6ume’ JucuuIInHApHbBIE

KOMIIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxars B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MeCTE M POJH OMOJIOTHH
croco0bl  pelieHus | TPYAOBOrO BOCIIUTAHUS: B CHUCTEME HAy4YHOIO 3HaHUs; (YHKUMOHAIBHOM TIPaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTU MAacTE€pCTBA, | UYEJIOBEKa JUIsl pEIICHUs] )KU3HEHHBIX IPOOJIEM.
npodeccCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMUpOBaHHOCTb YMEHHsI PACKPBIBATh COJEpIKaHHE
JeSTENIbHOCTH - TOTOBHOCTh K aKTHBHOH IESTEILHOCTH TEXHOJOTUYECKON | OCHOBOMONATAOMUX OHOJOTMYECKMX TEPMUHOB W TOHATHI:
IPUMEHUTEIBHO u COLIMAJILHOU HalpaBJIEHHOCTH, CIIOCOOHOCTb | XHU3Hb, KIJIE€TKa, TKaHb, OpraH, OPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATE | IKOCUCTEMa, OnoteHo3, Onocdepa; Mmetabonn3M (0OMEH BEUIECTB
KOHTEKCTaM TaKylo JesTeIbHOCTD; U IpeBpallleHHe SHEepruM), TIoMeocTa3 (caMmoperyssuus),

- HWHTEpEC K paM4HbIM cdepaM MnpodecCHOHATHHON
JIEATEeTLHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JJOJKHBI OTPAXKaTh:
OBnajieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJM3UPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTAaHaBIIMBATh CYMICCTBCHHBIA TNPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuUKauu U 00001IeHNS;

- OTIPEICIIATH IEH JISATSIIEHOCTH, 33]IaBaTh apaMeTpPhI

U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE  pPE3YyJIbTaTOB
MOCJIENCTBUN IEITEILHOCTY,

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

JCATCIIbHOCTh, OICHHUBATH
oejsaM, OLCHUBATL PHUCKU

OuocuHTe3 Oenka, CTPYKTYpHash OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsuus, CaMOBOCIIPOU3BE/IEHHUE
(penpoaykius), HACJIeICTBEHHOCTb, W3MEHYHBOCTb,
9HEPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpraHU3aLUS.

[1P6 3. CdopMUpOBaHHOCTH YMEHMsI PacKpbIBaTh COJEp>KaHUE

OCHOBOTMOJAralomux OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOTIOJIAraronue OUOJIOrHUeCKrue 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. BaswioBa, 3. I['ekkens,
®. Mronnepa, K. bapa), rpaHulibl uX OTPUMEHUMOCTH K >KHUBBIM
CHCTEMAM.

ITP6 5. IlpuobpeTeHne OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
H&y‘IHOFO IIO3HAHU, I/ICHOJ’IB?;yeMBIX B 6I/IOJ'IOFI/II/IZ Ha6J'IIO}IeHI/I${

Y OMMCAaHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUMN; OpraHU3aluu
158 HpOBeJIeHI/ISI 6I/IOJ'IOFI/I'-IGCKOFO 3KCHepI/IMeHTa, BBIIBNKCHU L
THUIIOTE3, BBIABJIICHUA 3aBUCUMOCTHU MG)K,Z[y I/ICCJIeI[yeMLIMI/I




- BJIaJICTh HaBBIKAMH YU4EOHO-HCCIIEI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3pelieHUs
npo0Jem;

- BBISIBJIATH TIPUYMHHO-CIIC/ICTBEHHBIC CBS3U

U aKTYyaJIM3UPOBATh 32/1a4y, BBIIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJIUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXJCHUH, 3alaBaTh IapaMeTpbl M KPUTEPUU
pelICHHUS;

- aHaJM3UPOBATh TIOJYYCHHBIC B XOJE PCIICHHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pa3pabarbIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMCIOIINXCS MAaTePUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYI0 00J1aCTH KHU3HEIEATCILHOCTH,

- YMEThb WHTCTPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIABUTaThb HOBBIC HJICH,
MIOJIXO/IbI U PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

BEJIMYMHAMU, 00BsICHEHUS MOJTy4EHHBIX pe3yabTaToB
u  (GOPMYIUPOBAHUS BBHIBOJIOB C HCIIOJIB30BAHHEM HAyYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I[MIP6 6. CchopMHPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApUOT W  DYKapHoT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoleHO030B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS JHEPrUM B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, Pa3BUTHS H Pa3MHOKCHUS,
WHAMBHUIYAJILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), OOpbObI 3a

CYIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHMUS,
IPUCTIOCOOJIEHHOCTH OpPraHU3MOB K cCpene OOMTaHUS, BIUSHHS
KOMITOHCHTOB 9KOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpYTroBOPOTa BEIIECTB M MPEBpallieHne YHEPTUN B Onocdepe.

I1P6 7. CdopMHpPOBaHHOCTE yMEHHUS NPUMEHATh MOJy4YEHHBIE
3HaHUS Ui OOBSICHEHHS] OMOJIOTUYECKHX IPOIECCOB M SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHOMN JKU3HU

c 1enblo oOecrieyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3JI0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHUS 3/I0pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH WCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJNOTUH Ui palOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHsS pelaTb OHOJIOTHYECKHE
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMbI CKPETIUBAHHS

JUI pasHbIX TUIIOB HACJEIOBAaHUS IPHU3HAKOB Y OPTraHU3MOB,
COCTABIISATH CXEMBI MTEPEHOCa BEIIECTB M SHEPTUH B IKOCHCTEMaxX
(uernu muTaHus, MUIIEBLIE CETH).

I[IP6 9. CdopMHUpOBaHHOCTh YMECHHA KPUTHYECKH OICHUBATH
uHpOpMaIMI0 OMOJIOTUYECKOTO  COJEPKaHMs, BKJIIOYAOLIYIO
TICEBJIOHAayYHbIE 3HAHUSA M3 PA3IUYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBoil MHQOpPMALMK, HAYYHO-TIONYJSIPHBIE MaTepuabl);




UHTEPIPETUPOBATH STUYECKHUE aCITeKThI COBPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMaTpuBaTh ri00abHbIC 9KOJIOTHYCCKHE POOJIEMBI
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHID K HHUM

COOCTBEHHYO MO3HIIHUIO.

IMTP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
IMCbMCHHBIE W YCTHBIC COOOIICHUS HA OCHOBE OHOJOTMYECKOM
uHpOpPMALIUM M3  HECKOJbKHMX  HMCTOYHHUKOB,  I'PaAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapaTr OMOJIOTHH

OK 02.
UcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKa,
aHajamn3a

U UHTEpIpeTauuu
uH(popMauu

U MHPOPMAIMOHHBIE
TEXHOJIOTUH TUTST
BBINIOJIHEHHS  3a7a4
npodecCuOHATbHON
JeATETbHOCTH

JlugHOCTHBIE PpE3yJbTAThl JOJIKHBI
[IEHHOCTH HAyYHOTO MO3HAHUS:
-c(hopMHPOBAHHOCTE MHPOBO33PECHHSI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETrO MecTa
B MOJIUKYJIBTYPHOM MHDE.

MeranpeaMeTHbIe Pe3yIbTaThl TOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

OTpakaTb B YacCTH:

- BJIaACTH HaBBIKaMH MMOJIYYCHH A I/IHCI)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH ITOUCK, aHaJu3s, CUCTEMATU3alMIo

U UHTEpIIpEeTalio HHPOPMAUU PA3IUYHBIX BUJOB U (opM
IIPE/ICTABIICHMS;

- OIIEHMBAaTh JOCTOBEPHOCTH, JIETUTUMHOCTH WH(pOpMaIuH,
€€ COOTBETCTBHUE MIPABOBBIM U MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIHMOHAIBHOH TI'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIEM.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPHUMEHSTH IOJTYYCHHbBIE
3HAHUS I OOBSICHEHHS OMOJIOTUYSCKUX IMPOIECCOB U SIBJICHHIA,
JUIS IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCETHEBHOM JKU3HU

Cc uenbto obecriedyeHHss O€30MaCHOCTH CBOErO 3I0pPOBbS U
3JI0pOBbsI OKPYKAIOIIMX JIFOJIEH, COOMOeHUsT 37J0pOBOro oOpasa
YKU3HHU, HOPM TPAMOTHOTO TOBEICHUS B OKPYKAIOIIECH TPUPOTHOM
cpelie; MTOHMMaHUe HeOOXOMMOCTH HCIOBb30BAHUS JTOCTHKEHHM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH UIsl pPalllOHAIBHOTO
IPUPOJONIOIB30BAHMS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHYECKOM
vHpOpMaMM W3  HECKOJbKHMX  HMCTOYHHUKOB,  TPaMOTHO
WCIIOJIb30BaTh MOHSITHIHBIN anmapar OuoIoTHH

OK 04. O¢ddexTuBHO
B3aMMOJIEMICTBOBATH
u paboTaTh

B KOJJIEKTHBE

U KOMaHie

JInyHOCTHBIE pe3ynpTaThl JOJDKHBI OTPAXKaTb B YACTH:
LIEHHOCT! HAy4YHOrO II03HAHUA: OCO3HAHHUE LICHHOCTH
HAay4YHOM  JIEATENIbHOCTH, TOTOBHOCTh  OCYLIECTBISATH
IIPOECKTHYIO u HCCIIE0BATEIIbCKYIO JeATEIbHOCTD
WHIWBHUAYAJIBHO U B TPYyIIIE.

MeTtanpeamMeTHble pe3ybTaThl 1OJKHBI OTPaXKaTh:
OsnaneHune YHHUBEPCAIbHBIMU KOMMYHHKaTHBHBIMU

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAONIONCHUS U
OTICAHUs )KUBBIX CHCTEM, MPOIECCOB U SIBJIICHUI; OpTraHU3aIliu U
MpOBeJIeHUsT  OMOJIOTMYECKOTO  AKCIIEPUMEHTa,  BBIIBUKCHHS
TUMOTE3, BBIBICHHUS 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEITMYMHAMU, OOBSICHEHHSI IOTYYCHHBIX PE3YIbTATOB

u  GOpMyIUpPOBAaHUS BBHIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX




NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHON
Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  [EeTd  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATDH JICUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUJIaH  JICWCTBUI,
pacrpefeniarb pPOJM € YYETOM MHEHHUW YYaCTHUKOB

06CY)KI[EITI> PE3YJIbTATHL COBMECTHOM pa6OTBI

MOHATHI, TEOPUM U 3aKOHOB

OK
ConencTBoBaTh
COXPAHEHUIO
OKpY Karoleu
cpenbl,
pecypcocOepexeHn
10, MIPUMEHSATH
3HAHUS

00 H3MEHCHHUU
KJIMMATa, MPUHLIMIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BbIYANHBIX
CUTYaIUAX

07.

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTPa)KaTb B YACTH:
9KOJIOTUYECKOTO0  BOCIUTAaHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIWSHUSA COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJBbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUIAHAPOBAaHWE W  OCYLIECCTBICHUE  JIEUCTBUH B
OKpYXKarollle Cpele Ha OCHOBE 3HAHUS LIENEH YCTOMYMBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKarolllei cpere;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE TMOCIEACTBUS NMPEAIPUHUMAEMBIX JIEHCTBHM,
MPEAOTBPALIATh HX;

- pacmiMpeHue OmbITa
HaIPABJIEHHOCTH.
MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXkaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cCOBMECTHas JIeITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW
Y MHAUBHUIYaJTLHON pabOTHI;

MNPUHOCAIINX BpCA

JACATCIIBHOCTH 9KOJIOTHYECKOM

- MPUHUMATh LeTu COBMECTHOM IEeITEILHOCTH,
OpPraHHU30BLIBATH 5 KOOPAUHHUPOBATH JEUCTBUS
0 e¢ JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHIA,

[1P6 5. IlpuobOpereHue omnpiTa MPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OIHMCAHMS KUBBIX CUCTEM, MPOILECCOB U SBJICHHI; OpraHU3allun
U TPOBEACHUS OHOJOTMYECKOTO JKCIHEPUMEHTA, BBIABUKCHUS
TUIIOTE3, BBIBICHUS 3aBUCHMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

u (opmynupoBaHUsT BBIBOJOB C HCIOJIB30BAaHUEM HAyUYHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

ITP6 6. CchopMHPOBAaHHOCTh YMEHHS BBIJICISTH CYIICCTBCHHBIC
NPU3HAKK  BHUPYCOB, KIETOK NPOKAPUOT M  HYKAPHOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U TPEBpAICHUsI HHEPTUM B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO W DHEPreTUYecKOoro OOMEHa, XEeMOCHHTe3a,
MHTO3a, MeWO03a, OIUIOJJOTBOPEHHUSI, PA3BUTHS W Pa3MHOKCHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), O0pHObI

3a CyIECTBOBAHHME, E€CTECTBEHHOTO OTOOpa, BHI000pa3OBaHMS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHUS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AQHTPOIIOTEHHBIX W3MEHEHUH!
B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MpeBpallleHue SHeprun B onocdepe.

I[MP6 7. CdopMUPOBAaHHOCTh YMEHHUS TPHUMEHSTH IMOTYYCHHBIE
3HaHUA U1 OOBSICHEHHUS] OMOJIOTUYECKUX MPOLIECCOB U SIBJICHMUIA,
JUTSL IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KXU3HU
C Ienplo  obOecredeHus O€30MaCHOCTH CBOETO 3JI0POBBSI U
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pacrupeiensiTh poild C y4eTOM MHEHHUH YYaCTHUKOB
00CyXJaTh pe3y/bTaTbl COBMECTHON pabOThI

3JI0pOBbs OKPYKAIOIIUX JIFOJIEH, cOOM0IeHusT 30poBoro oOpasza
JKA3HU, HOPM I'PaMOTHOI'O TIOBEJCHHUS B OKPYKAIOILIEH NPUPOIHON
cpelie; MOHMMaHUe HEOOXOMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOW OMOJIOTHH M OWOTEXHOJOTUH Ui paIllOHAILHOTO
IPUPOJONOIB30BAHMS

[IK 1.2 Onpenenarsb
MOCJIENOBATEIHLHOCTh
Y ONITUMAJIbHEIC
cIocoObI MOHTaXKa
KOHTPOJIBHO-
HU3MEPHUTEIIbHBIX
npuOOpoB U
AJICKTPUUYCCKUX CXEM
Pa3IMYHBIX CUCTEM
aBTOMATHKH

- BIIQJETh HABBIKAMU TMOJydyeHHs HHPOpMauu U3
UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIISATh
IIOMCK, AaHajiu3, CHUCTEMATHU3allMI0 M  HMHTEPHPETALUIO
UHGOPMALIMU Pa3IMYHBIX BUJOB U (JOPM MPECTABICHMUS;

- CcOo3JaBaTh TEKCTHl B pa3IMYHBIX (opMarax C ydeToMm
Ha3HaueHUs MH(pOpMAIMK U LENEeBOI ayIuTOpUM, BBIOMpas
ONTUMAIIbHYIO ()OPMY MIPEICTABICHHUS U BU3yaIH3aIHH;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTMTUMHOCTh HH(pOpMAIUH,
€€ COOTBETCTBME IIPaBOBbIM U  MOPAIbHO-ITHUECKUM
HOpMaM;

- WCIONb30BaThb  CpeACTBAa  HMH(OPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOIMH B PEIIEHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX W OpraHU3allMOHHBIX  3aJad  C
coOmo/ieHeM  TpeOOBaHUM  SPrOHOMHMKH,  TEXHUKHU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJeTh HABbIKAMU  PAcClO3HABaHHUA M  3aIIUTHI
uHpopManuu, HHHOpMaIMOHHON 0€30MaCHOCTH JIMYHOCTH

c(hOpMHUPOBAHHOCTH YMEHHI KPUTHUYECKU OLICHUBATh
UHPOPMALIUIO OHUOJIOTUYECKOTO  COJNIEPIKAHMS, BKJIFOYAOIYIO
ICEBAOHAYYHLIC 3HAHUSA H3 PA3JIMYHBIX HCTOYHHUKOB (CpCI{CTBa
MaccoBoW HWH(OpPMAIUKM, HAYYHO-TIOMYJIIPHBIC MaTepUAIIbI);
HHTCPIIPETUPOBATH ITUYCCKHUC ACIICKThI COBPCMCHHBIX
UCCIICIOBAaHU B OWOJIOTHHM, MEIUIUHE, OWOTEXHOJOTHH;
paccMaTpuBaTh  TIIOOATBHBIE  JKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (OpPMHUPOBaTH IO OTHOIICHUID K HHUM
COOCTBEHHYIO TIO3UIIUIO;
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2. CTpyKTYypa M cojep:kaHue 001eo0pa3oBaTeIbHOM JUCITUIITHHBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

TEOPETUUECKHE 3aHATH 40
MPAKTUYECKHE 3aHITHS 10
nabopaTopHBIC 3aHATHS 4
IIpodeccuonanbHO OPpMEHTHPOBAHHOE coAep:KaHue (Coiep:KaHue 12
NMPUKJIAJTHOT0 MOYJIA)

MIPaKTUYECKHUE 3aHITUS 10
J1a00paTOPHBIE 3aHIATHS 2
KOHCYJbTaIUs 2

KomitekcHbIN 3K3aMeH
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

dDopmHpyeMble
HaumenoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHEeHTHPOBaHHoe), | O0bem KOMITETeHIIH
pa3iesioB U TeM JIa00pPATOPHBIE U NPAKTHYECKHE 3AaHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJHYUH) 4acoB
1 2 3 4
OcHOBHOe co/Iep:KaHue
Pa3nes 1. buosorns kak Hayka. ZKuBble cucTeMbl H HX OPraHU3ALHSA 2
Tema 1.1. Cojaep:xkaHue yueOHOro MaTepuaJa 2
buonorus buonorus — Hayka o xuBoi npupoze. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHYECKUMH U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puiocoduelt, penuruei, STUKON, 3CTETUKON U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAaHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtopl MO3HAHUA KUBOM NpHUponbl (HAOIIOAEHHE, SKCIIEPUMEHT, ONUCAHHUE, U3MEpPEHUE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) Kak MpeIMeT u3ydeHust Onosnoruu. OTianuue KUBBIX CUCTEM
OT HeopraHuueckoi npupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OMO - TIeOlEeHOTHYECKHil),
o6unochepHbIi
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 12
Tema 2.1. Coaep:kanue y4eGHOro MaTepuaia 2 OK-01, OK-02,
XUMHUYECKUH COCTaB | XUMUYECKUH COCTaB KJIETKU. XMUMHYECKHE 3JIEMEHTHI: MAaKpO3JEMEHThl, MUKPOAIJIEMEHTHI. OK-04
kieTku. Bona Bonga m muHepanbHble BemiecTBa. DYHKIMHM BOJbI U MHUHEPAJIBHBIX BEIIECTB B KJIETKE.
U MUHEpAJIbHBIE ITonep)kaHue OCMOTHYECKOTo OajlaHca
BCIIIECTBA IIpakTHyeckoe 3aHATHE
[IpakTuueckast pabora Ne 1 «buonoruyeckas pojab MUHEPAJIbHBIX BEUIECTB B 00ECIICUEHUU
KHU3HEIeATEIbHOCTH OPraHU3MOB, MPOSBICHUS JrcOalaHCca MUHEPAIBHBIX JIEMEHTOBY 2
Tema 2.2. Conep:kaHue y4eOHOTro MaTepuaa 2
buonornuecku benxu. CocraB u cTpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hesamenumbie u
BAKHBIE XMMUYECKUE | 3aMCHUMbBIC AMUHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYPBI OCIKOBOM
COEIUHEHUS MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYypa). XUMHUECKUE
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cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoOB.
VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pubo3a M Je30Kkcuprbo3a), Aucaxapuibl (caxaposa,
JIAKTO3a) U TMOoJMcaxapulpl (Kpaxmall, INIMKOTeH, LeNono3a). buonornyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepouasl. ['mapoduisHO-
rusipopoOHble cBoiicTBa. buonormueckue ¢ynkuum munuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB W JMNHIOB KaK HCTOYHMKOB SHepruu. Hyknemnoseie xucnotsl: IHK un PHK.
Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢ynkunun PHK. AT®: crpoenne u GyHKIUU

JlaGopaTopHble 3aHATUSA

JlaboparopHas padora Ne 1 «Onpenenenue sutamuna C B POAYKTaX MUATAHUS

Tema 2.3.

CtpyKTypHO-
byHKIIMOHATBHAS
OpTaHHU3AIHS KICTOK

Coaep:xanue y4eOHOro MaTepHuaJia

Huronorus — Hayka o kierke. Kierounas Teopust — npumep B3auMoAeHcTBUsI el U pakToB
B HayYHOM ITIO3HAHUU. MeTo/bI U3yUeHUs KICTKH.

Krnerka kak nenoctHast xuBas cucrema. OOliue Npu3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuii anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  kneTok: sykapuoTHueckas U npokapuotrhyeckas. (OCOOEHHOCTH  CTPOEHHUs
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuHOTHYECKOMH
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOW U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, INIMKOKaIWKe, UX ¢(yHkiuu. I[lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[Mutormasma u ee opraHounabl. OgHomemOpaHHble opranoujsl kiaetku: OIIC, ammapar
lNonpmxu, musocomel. [loayaBTOHOMHBIE OpPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIIBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mmactuna. HememOpaHHBIE OpraHoubI
KJIETKA: pPUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIYTHUKUA. DYHKIHH
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynsrtopHblii ieHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa, KapHoIljaa3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

JlaboparopHble 3aHATUA

JlaboparopHast pabota Ne 2 «CtpoeHue KIeTKH (pacTeHHsl, )KUBOTHBIC, TPUOBI) U KIIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KaApOTUHOMIBI, XJIOPOILIACThI, XPOMOILIACTHI)»
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Pazpean 3. JKu3HenesaTeILHOCTL KJIETKH

[ep}

Tema 3.1. Coaeprxanue yueOHOro MaTepuaJa 2
OO0OMeH BelEeCTB OOMeH BemiecTB, WK MeTa00IN3M. ACCHMIIIAIINS (TIACTHYECKUNA OOMEH) M JTUCCHUMILISIIUS
U NIPEBpAIICHUE (3HepreTHyecKuil 0OOMEH) — JBE CTOPOHBI €IMHOTO Ipollecca Meradonu3Ma. Poib 3aKkoHOB
SHCPIHH COXpaHEHHs BEIIECTBAa W SHEPrUM B NMOHUMAaHWU MeTaboyim3ma. Tumbl oOMEHa BELIECTB:
B KJICTKC aBTOTPOQHBIA u reTeporpodublii. Dotocunres. CBeroBast u TeMHOBas (assl HOTOCHHTE3A.
buocunres Genka Peakumuu dorocunteza. IpdexTuBHOCTE PoTocHHTE3a. 3HAYCHHE (HOTOCUHTE3A IS KU3HH
Ha 3emuie. DHepreTHYecKuii oOMeH B KJeTke. PaciiernsieHue BemIecTB, BBIICICHUE U
aKKyMYJIMpOBaHUE OSHEPrMUM B KIETKe. OTalbl 3SHepreTuyeckoro oOMmeHa. Peakuun
MaTpu4yHoro cuHte3za. ['eHermueckas uHpopmanus u JIHK. Peanmsanus renernyeckoi OK-01, OK-02,
uHpopManuu B KieTke. ['eHeTHueckuil Ko U ero cBoiicTtBa. TpaHCKpUIIIUS — MaTPUYHBINA OK-04
cunre3 PHK. Tpancmsanus — OuocunTe3 Oenka. Otambl TpaHcnauuu. KoauposaHue
aMUHOKHCIIOT. Ponb pubocom B 6nocrHTe3€e Oenka
IIpakTHyeckoe 3aHsATHE 2
[Ipaktuyeckas paGora Ne 2 «PemieHue 3amad Ha OINpeeieHUE TOCIEI0BATENLHOCTH
HYKJIEOTHI0B)
Tema 3.2. Coaepxanue y4eOHOro MaTepuaa 2
Bupycst Hexnerounsle ¢popmsl ku3Hu — BUpychl. Mcropust otkpsiTust Bupycos (. U. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKiIa BUpycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmyHozaedunuta yenoseka (BUY)
— Bo30yaurens CIIN/a. [IpoduiiakTuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUIl
Pa3nea 4. PazMHoOXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB 6
Tema 4.1. Coaepxanue yueOHOro MaTepuaa 2
JKW3HEHHBI UK Knerounslif nuki, WM KU3HEHHBIM LUK kiaeTku. HMutepdaza u mwmros. Ilponeccsl,
KJIETKH npoTekaromue B uHTepgasze. Perummkanus — peakuus marpuunoro cunreza JJHK. Ctpoenue
XpoMOcOM. XPOMOCOMHBII Ha0op — KapuOTHUI. JIMITONIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
HaOopel. Xpomatuael. lluTOnOrMYeckre OCHOBBI PAa3MHOXKEHUS U HWHAWBHUIYaTbLHOTO OK-01, OK-02,
pa3Butusi opraHu3MoB. Jlenenume knetkm — wMuto3. Cragum wmutosa. Ilpomeccsl, OK-04
MPOUCXOJAIIME HAa Ppa3HbIX CTAguAX MHUTO3a. DBHOJIOTrMYECKHil CMBICI  MHTO3a.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3
Tema 4.2. Coaeprxanue yueOHOIro MaTepuaia 2
@opmebl pasMHOXKEHHA | DOpMBI Pa3MHOKECHHUSI OPTaHU3MOB: OECIIONIoe U T0J0BOe. Buabl 0ecroioro pa3MHOKEHHUS:
OpraHU3MOB JIeJICHHE HAABOE M MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNe, BET€TaTUBHOE
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pasMHOXKeHHe. VICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HAUEHHE ISl CEJICKIUH.
[TonoBoe pa3smMHOXKEHHE, ero oTIn4Hs oT Oecnoioro. Meiio3. Cranuu meiiosa. Ilpoueccsl,
IpoucxoJsue Ha craausx Mmerosza. [loBemenue xpomocom B Meio3ze. Kpoccunrosep.
buonorudeckuil cMbic U 3HadeHUE Melo3a. ['amerorenes — mpouecc 0Opa3oBaHUs MOJIOBBIX
KJICTOK y »KUBOTHBIX. [loyioBBIE Jkene3bl: CEMEHHUKH U ssMuHuKU. OOpa3oBaHUe U pa3BUTHE
IOJIOBBIX KIIETOK — raMmeT (CIepMaro30u[, SHMLEKIeTKa) — CIEpMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUs IMLIEKIIETOK U criepMaTo3ouioB. OmnogoTBopenue. [lapreHorenes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPTraHU3MOB

Coaep:xaHue yueOHOro MaTepuaJia

NunuBuayanbHoe pa3Butue (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTreHe3). DTambl
AMOPUOHAIILHOTO PAa3BUTHS y IMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIIHS,
opranorere3. [locToMOpuoHanbHOE pa3BuTHE. THIBI MOCTAIMOPUOHAIBHOTO PA3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsiHMe cpensl Ha pa3BHTHE OPraHU3MOB; (DAKTOPHI,
CIOCOOHBIE BBI3BIBATH BpPOXKJEHHBIE yponacTBa. Poct u pa3Butue pacteHuil. OHTOreHe3
I[BETKOBOT'O PACTEHUS: JIBOWHOE OIUIOJOTBOPEHUE, CTPOCHHUE CEMEHH, CTAINH PA3BUTHS

Paznea 5. HaciencTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHHS

ConepxaHue y4eGHOro MaTepuaJjia

[Ipenmer u 3amaun reHeTUKU. Poiib UTONOrMK U SMOPHOJIOTMU B CTAHOBJIEHHM T€HETHUKH.
Bxman poccuiickux M 3apyO€XHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeETOoJbl T€HETHUKH
(ruOpuI0IOTHYECKUN, IUTOICHETHUECKUH, MOJEKyIsIpHO-reHeTndeckuil). OCHOBHBIE
reHeTUYECKUe TIOHATHUS. | 'eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH  HAcJ€ZJOBaHHWsA  IPU3HAKOB,  ycTaHOBIEHHble [.  Mennenem.
MounoruOpuaHoe CKpeluBaHue. 3aKOH €JUHO00pa3us TUOpPUIOB IEPBOTO MOKOJIEHHUS.
[IpaBmiio noOMHHMpPOBaHMUA. 3aKOH pAacIIEIUIEHWs NpPHU3HAKOB. ['MIoTe3a 4YMCTOTHI ramer.
[TonHoe 1 HemosHOE AOMUHHpOBaHME. J(MrHOpUAHOE CKpeluBaHue. 3aKOH HE3aBUCUMOTO
Haclle/IoBaHUsI TMpHU3HAKOB. lLlUTOreHeTHyeckre OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUS.
AHnanusupytoliee CckpemirBaHue. lcronb30oBaHME AaHATU3UPYIOLIETO CKPEUIMBAaHUS IS
orpeseneHus reHoTuna ocoou. CrenyieHHoe HaclenoBaHue npu3HakoB. Padora T. Moprana
IO CLIETIJICHHOMY HacJe/I0BaHUIO T€HOB

IIpakTHYecKoOe 3aHATHE

HpaKTI/I"ICCKaSI pa60Ta Ne 3 Pemenne 3aa4 Ha OHNpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA
HACJICACTBCHHBIX IIPHU3HAKOB IIpU MOHO-, [1U-, HOJ'II/IFI/I6pI/I)IHOM U aHAJIU3UPYIOIIEM
CKpCHIMBAaHNH, COCTABJICHUC 'CHOTUIIMYCCKHUX CXCM CKPCUINBAHUS

IlpakTHyeckoe 3aHsATHE

ITpakTuyeckas pabora Ne 4 Pemienue 3a1a4 Ha onpesieleHUe BEPOSITHOCTH BO3ZHUKHOBEHUS

OK-01, OK-02,
OK-04
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HaCJICACTBCHHBIX IIPHU3HAKOB IIpu CHCIVICHHOM HacCJIC1O0BaHUH, COCTaBJICHUC
TFCHOTUITMYCCKUX CXCM CKPCHIMBAHU.

Tema 5.2.
3aKOHOMEPHOCTH
WU3MEHYHUBOCTH

Copep:kanue y4eOHOIro MaTepuaia

N3menunBoCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEeICTBEHHONH M3MEHYMBOCTH. XapaKTepPUCTHKAa MOAM(DPHUKALMOHHOW H3MEHYHMBOCTH.
BapuannoHHbIN psax v BapuanuoHHas kpusas. Hopma peakiuu npusnaka. KosnuectseHHbIe
U KayeCTBEHHbIC MNPU3HAKW M MX HopMma peakuuu. CBoiicTBa MOIU(PUKALIMOHHON
U3MEHYUBOCTH.

HacnencrBeHHas, wiM TIeHOTMNUYECKas W3MEHYMBOCTb. KomMOWHATHBHas M3MEHYHUBOCTb.
Meiio3 u 1OJIOBOM mpoliecc — OCHOBAa KOMOWHATMBHOM H3MEHYMBOCTH. MyTranuoHHas
n3MeHunBoCTh. Knaccudukanus Myranuii: TeHHble, XpOMOCOMHBIE, TeHOMHbIE. HacToTa U
OpUYMHBI  MyTanuid. MyrtareHnble  (akTopbl. 3aKOH TOMOJOTHUECKHMX PSJIOB B
HaCJIEICTBEHHOU MU3MEHUYUBOCTH
H. 1. BaBunosa

Tema 5.3.
T'eneTuka uenoBeka

Coaep:xaHue y4eOHOro MaTepHuaJia

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/ABI TEHETHKU YEJIOBEKA:
IeHEANIOTUYECKUM, OJIN3HEIOBbIM, LHUTOTCHETHYECKUH, OMOXMMHUYECKUN, MOJIEKYISIpHO-
reHeTnueckuii. COBpEMEHHOE OIPE/EICHNE T€HOTUIIA: IOJIHOITEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHME, B TOM yucie ¢ noMoursio [111P-ananu3a. HacnenctBenHsle 3a0oaeBaHus
4eJIoBeKa: TIeHHble O0Je3HH, OOJIE3HM C HACIEICTBEHHON IPEpaclooKeHHOCTBIO,
XpoMocoMHble Oone3Hu. ComaTtudyeckue U TeHepaTUBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[IpuHumnel  3710poBOro  o0paza JKU3HHM, JAMArHOCTUKH, MNPOPWIAKTUKH M JIEYCHUS
TeHEeTHYeCKuX  Oosie3Hell.  Meauko-reHeTH4eckoe  KOHCYJIbTHUpOBaHHME.  3HAYCHHE
MEIUIIMHCKOW TEHETUKH B MPENOTBPALICHUH W JIEYEHUH TIE€HETHYEeCKHX 3a00sIeBaHMi
4eJI0BEKa

Pa3znea 6. DBoJronuoH

Haf OMoJIOTUA

Tema 6.1.
IBOJIOIIMOHHASA
Teopus
U €€ MECTO
B OHOIOTHH

Coaep:xxaHue yueOHOro MaTepuaJia

[IpennochlIKu BOSHUKHOBEHHUS 3BOJIIOIIMOHHON TeOpUU. DBOJIIOIMOHHAS TEOPUS U €€ MECTO
B OWonornu. BimsHue SBOONMOHHONW TEOPHHM Ha pa3BUTHE OWOJOTHH W JPYTHX HAyK.
CaugerenbcTBa 3BoIOIMH. [laneoHTOIOrHYECKHE: TTOCIEI0BATEIEHOCTD MOSBICHHS BUJIOB B
MaJI€OHTOJIOTUYECKON JIETOMUCH, Nepexo/Hble Gopmbl. buoreorpaduyeckue: cCXOACTBO H
pasnuune dayH u GIop MaTEepPUKOB U OCTPOBOB. IMOPHUOIOTHUECKHE: CXOACTBA U PA3TUIHS
SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTHYHBIC, PYAUMEHTApHBIC OpraHbl, AaTaBU3MbL. MOJEKYISIPHO-OMOXMMUYECKHE:

OK-01, OK-02,
OK-04
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CXOJICTBO MEXaHHM3MOB HACIICJICTBEHHOCTH ¥ OCHOBHBIX METa0OJIMYEeCKHUX MYyTeH Yy BceX
JKHUBBIX OPraHu3MOB.

OBomonuonHass teopuss Y. Jlapuna. [IpennochUikn BO3HHKHOBEHHS JITAPBHHU3MA.
JIBIDKyIIIE CHJIBI HBOJIONUHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MpU
OTPaHUYECHHOCTH PECYPCOB, HEONpenenéHHAsh M3MEHYHMBOCTh, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOP)

Tema 6.2.
MuKkpo3BOIIOLUS U
MAaKpO3BOJIFOLIHS

Copep:kaHnue y4eOHOTro MaTepuaa

Cunrernueckas Teopust 3Boionuu (CTD) u €€ OCHOBHBIE TMOJIOXKEHUSA. MHUKPOIBOIIOIIHS.
[Tomynsanus Kak equHUIA BUJIA U 3BOIIOLUH.

JBwkynme cuibl ((haKTOPBI)IBOIIONMH BHIOB B MpHpOJAE. MYTalMOHHBIA Tpouecc M
KOMOMHATHBHAs M3MEHUYMBOCThb. llomynsnuoHHble BOJHBI W Jpeld reHo. M3omsauus u
murpanusa. EcrectBeHHBII 0TOOp — HampaBistommid (akrop dBomonuu. Dopmbl
€CTECTBEHHOTo 0TOopa. IIpucrnoco6ieHHOCTh OpraHu3MOB Kak pe3ylbTaT 3SBOJIIOLUU.
[Tpumepsl mpuCTIOCOONIEHUE y OpraHu3MoB. ApoMopdo3bl W HAUOATanTaluu. Bux u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE pOpPMBI BUA00OPa30BaHus: Treorpaduueckoe,
sKosornueckoe MakpoosBomtonusa. Dopmbl  3BOJOLUU:  (QUIETHYECKas, JUBEPreHTHas,
KOHBEpIreHTHasl, napasienbHas. HeoOpaTuMocTh 3BONIIOLIMN

HpaKTI/I‘{eCKOC 3aHsATHE.

HpaKTI/I‘leCKOC 3ausaTHe Ne 5 «CpaBHeﬁne BHUIOB I10 MOp(bOHOFH‘{eCKOMy KpUTCPUIO»

Pa3nes 7. Bo3HMKHOBEHHE M Pa3BUTHE KU3HHM Ha 3eMuie

Tema 7.1.
3apoxaeHue
nu paSBI/ITI/Ie KHN3HU

ConepxaHue y4eGHOro MaTepuaJjia

JloHay4yHbI€ NPENCTABICHUA O 3apOXKACHUM XKU3HU. HaydHble IMIOTE3bl BO3HUKHOBEHUSA
KU3HHM Ha 3emyie: abmoreHe3 M MmaHChepMus. XUMUYecKas dBOJIONHS. AOHMOTEHHBIN CHHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE
XUMHAYECKOH 3BoNonnd. HavanbHble 3Tambl Ononoruueckoil ssomronmu. 'mmoreza PHK-
mupa. dopMupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHHE IMPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo spaM u nepuojam. Karapxeil. Apxeiickas u nporepo3oickas
opbl. [laneosolickast spa W e€ mnepuoabl: KeMOPHICKUM, OPIOBUKCKHM, CHIIYpUHCKHIM,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, NIEPMCKHU. Me3030i1cKas opa U €€ NEepUoAbl: TPUACOBBIM,
IOpcKkuii, MenoBou. KaitHo3oMckas 3pa W €€ Nepuojbl: MajJeOreHOBBbIN, HEOTCHOBBINH,
AHTPOIIOI€HOBBIM.

N

Tema 7.2.

Conep:kanue y4eOHOTro MaTepuaa

OK-01, OK-02,
OK-04
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Cucrema
OpraHUYeCcKOro Mupa.
[Ipoucxoxaenue
YeJIoBEKa —
AHTPOIIOTCHE3

Cucrema OpraHMYECKOro MUpa Kak OTpaKeHHe HBOMIONMUA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBl OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M T€OJOTMYECKUX IpoieccoB. OCHOBHbBIC
ATanbl HBOJIIOIUK PACTUTEIBHOTO M JKMBOTHOTO MHUpPAa. ApoMopdo3bl y pacTCHHH U
*KUBOTHBIX. [losiBEeHUe, paclBET U BBIMUPAHUE TPYIII dKUBBIX OPTaHU3MOB.

DOBOJIIOLMS  4YeJIOBEeKa. AHTPOMOJIOTMS Kak Hayka. Pa3BuThe TpeACcTaBiICHUUA O
MPOUCXOXKACHUM dYelloBeKa. MeTroabl Hu3ydeHHsi aHTpororeHe3a. CxolcTBa W paszinyus
YelloBeKa W OJKHMBOTHBIX. CHCTEMaTHyecKoe II0J0KCHHE 4YeoBeKa. JIBWKyIME CHITBI
(pakTopel) anTpomoreneza. HacnencTBeHHas HM3MEHUYMBOCTh W €CTECTBEHHBIH OTOOD.
OOmiecTBeHHBI 00pa3 JKWU3HHM, UW3TOTOBJICHHE OpYIUN Tpylda, MBIIUICHUE, pPEYb.
YenoBeueckue pachl.

Paznen 8. Opranunsmpl

U OKPY:KAIOIIasi cpena

Tema 8.1. Coaep:xaHue yueOHOro MaTepuaJia
Okosorus DKoJIoTus Kak HayKa. 3a/laud U pa3/ienbl 3KOJI0rMU. MeTo bl 3KOJIOTHYECKUX HCCIeI0BaHUM.
Kak Hayka. Cpenbl DKOJIOTUYECKOE MHPOBO33PEHUE COBPEMEHHOTr0 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
KHU3HU. BOJIHAs, HA3eMHO-BO3/YyIlIHAs, IOYBEHHAs, BHYTPUOpPraHU3MEHHas. OKOJIOTHYECKHE
DKOJIOrH4ecKue ¢dakropel. Krnaccudukamus skonornueckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE H OK-01, OK-02,
(bakTopsl aHTpororeHHsle. JleiicTBue 53KojOrMyeckux (HaKTOpOB Ha OpPraHU3Mbl. AOMOTHYECKHE OK-04, OK-07
(bakTopsI: CBET, TEMIlepaTypa, BiaxkHocTs. Dotonepuoausm. [Ipucrnocobiaenns opraHu3MoB
K JedcTBuI0 abuotuyeckux ¢aktopoB. buonormueckue purmbl. buotuueckue (akTophl.
Buapl OMoTHUYECKMX B3aMMOJEHCTBHMI: KOHKYpPEHIMs, XHUIIHHYECTBO. [lapasutuswm,
MYTYyaJu3M, KOMMEHCAIu3M (KBapTHPAHCTBO, HAaXJIEOHUYECTBO), aMEHCAIN3M, HEHUTpaIU3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBHIA Il CYIIECTBOBAHUS OPTaHW3MOB B IPUPOIHBIX
cooOniecTBax
Pa3nen 9. Cool1ecTBa M DKOJOrHYecKHe CHCTEMbI OK-01, OK-02,
Tema 9.1. Conepskanue y4eGHOro MaTepuasia OK-04, OK-07
CoobuiecTBa CoobmiectBO  opranu3mMoB  —  OworeHo3.  CTpyKTypbl ~ OWOIlEHO3a:  BHJOBasl, IIK1.2
OpraHU3MOB, MIPOCTPAHCTBEHHAs, Tpoduueckas (nuuienasi). Bunpi-nomuHantsl. CBA3u B OMOILIEHO3E.
HKOCHUCTEMBI Okonorndyeckue cucreMbl (9kocuctemsl). Ilonatue 006 »sKkocucTteMe M OHOTEOIEHO3E.
OyHKIIMOHANTBHBIE KOMITOHEHTBI JKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, pPEIYICHTHI.
KpyroBopot BeliecTB M MOTOK 3HEPrUU B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBbie menu u cetn. OCHOBHBIE ITOKa3aTeNd JKOCHUCTEMBI: OMomacca,
OPOAYKIUS. DKOJOTHUECKUE MUPAMUIBL MPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTB, caMoperyiisiius, pazsutue. Cykneccus
Tema 9.2. Copep:xaHue yueOHOr0 MaTepuaa
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buocdepa —
riodanbHast
IKOCHUCTEMA 3eMITH

VYuenue B. U. Bepnajackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa ouochepsl. XKupoe
BemectBO M ero ¢Qynkmun. OcobenHoct OHochepbl Kak TI00aTbHOW 3KOCHUCTEMBL.
JluHaMu4eckoe paBHOBeCHE W oOpaTHas CBsizb B Ouocdepe. KpyroBoporel BemiecTB u
OMOTCOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yriaepojaa, aszoTa). 30HaIbHOCTH OHOCHEpHI.
OCHOBHBIEC OMOMBI CYIIIN

Tema 9.3. IIpodeccuonaibHO OpPHMEHTHPOBAHHOE cojep:KaHHe (coep:KaHHe MPHKJIATHOIO
Biausanne MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseuecTBOo B Onochepe 3emin. AHTpororeHHble u3MeHeHust B Onocdepe. [mobansHbIe
(bakTopoB Ha sKosiorudeckue mnpodaemsl. CocyliecTBOBaHME MNPUPOAbI U yesoBeuecTBa. CoxpaHeHHe
ouochepy Omopa3HooOpa3msi Kak OCHOBa ycToWdymBocTH Ouocdepbl. OCHOBa parMOHAILHOTO
yIIpaBJIEHUs] MPUPOJHBIMU pecypcaMM U HX HcCHoib3oBaHue. JlocTxkeHus OUOIOTHMH U
OXpaHa MPUPOJIBI
IlpakTH4yeckoe 3aHATHE
[TpakTruyeckas pabora Ne 6 «OTX0bI IPOU3BOJCTBA»
Tema 9.4. IIpodeccuonabHO OpHMEHTHPOBAHHOE cojAep:KaHHe (coAep:KaHHe TPHKJIATHOTO
BnusiHue counanbHo- | MOTYJIst)
IKOJIOTHIECKUX 3110poBbE U €ro coctapistonie. PakTopbl, MOJOKUTEIBHO U OTPUIATENBHO BIUSIOLIME Ha

(akTopoB Ha
3JI0POBBE YETOBEKA

opraHusM denoBeka. [IpoGiiemMa TEXHOTEHHBIX BO3JCHCTBUH Ha 370pOBbE 4YelOBeKa
(37eKTpOMarHUTHbIE I10JI, OBITOBas XWUMHS, W30BITOYHBIE IIYMbI, paguanus © T.IL.).
Apanranust  opraHu3sMa yeiloBeka K - (akropaMm okpyxaromied cpenbl. [IpuHIHIBI
(bopmupoBaHus 310poBbecOeperaronero noseaeHus. duszndeckas aKTUBHOCTh M 3JJOPOBBE.
broxumuueckne acieKThl pallMOHAIBHOIO TUTAHUS

JlaGopaTopHbIe 3aHATHUS

JlaGoparopHas pabora Ne 3«BnusHue abuoruueckux (pakTOpoB Ha UeIOBEKa» (B KayecTBE
TPUITEPOB, CHIKAIOUIMX pabOTOCIOCOOHOCTh, HCIOJIB30BaTh YCIOBUS OCYIIECTBICHUS
npodeCCHOHATIBHOM JeITSILHOCTH: IIIyM, TEMIIEpaTypa, pu3ndyeckas Harpy3Ka u T.1.)

Paznen 10. Cesiekuusi OpraHn3MoB, OCHOBBI OMOTEXHOJIOT UM

Tema 10.1.
Cenexmus
KaK HayKa ¥ MpoIiecc.
OCHOBEI

Copep:xanne yueOHOTo MaTepuana

Cenexkuusi KaKk Hayka W TMpouecc. 3apoKICHHE CEICKIMH U JoMecTukanus. Ydyenue H. H.
BaBuioBa o 1eHTpax MHOrooOpasusi U NPOUCXOXKICHHUS KYJIbTYPHBIX pacTeHuil. LIeHTpbI
IIPOUCXOXKACHHUS JOMAIIHUX >XKUBOTHBIX. Copt, nmopoxaa, mrtamMm. COBPEMEHHBIE METOJBI

OK-01, OK-02,
OK-04, OK-07
1IK1.2
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OHOTEXHOJIOT MU

CEJIEKIIUH. MaccoBbli
U WHAMBHUIYAIbHBIA OTOOPHI B CEJNEKIMHM pAcTeHUH M KHUBOTHBIX. OLEHKa IKCTephepa.
biauskopoacTBeHHOe ckpemuBaHue — MHOpuAUHr. Ywucras nauHusa. CKpelMBaHUE YHUCTBIX
muHud. [eteposuc, wnu rulOpuaHas cuia. HepoJACTBEHHOE CKpelIMBaHHE — ayTOPUIMHT.
Otnanénnas rubpuausanus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJy4eHHue
[OJIUIIIIOUOB. Hoctrxenus CeNeKIuu pacTeHui, YKUBOTHBIX u
MUKpPOOPraHn3MOBbHOTEXHOIOrMA Kak OTpaciab NpOu3BOACTBA. ['€HHAs MHKeHEepUs. DTallbl
co3nanusa pekomOuHantHOoi JIHK u TpancreHHbix opraHu3moB. KierouHas HH>KEHEpHs..
Knerounsle KynbTypbl. MUKpPOKJIOHaJIBHOE pa3MHOXKEHHE pacTeHuil. KionupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIBbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHUYECKUE
npo6sembl. 'MO — reneTudecku MOJU(PHUIMPOBAHHbIE OPraHU3MBI.

Tema 10.2.
buorexnonoruun
B )KM3HU U Npodeccuu

HpO(l)eCCI/IOHaJIbHO OPHCHTHPOBAHHOC COACPKaAaHHUE (couepmaﬂue NPUKJIAAHOTO

MOIYJIs1)
OcHOBHBIE HAMPABICHUS COBPEMEHHONW OMOTEXHOIOTHH B TIPOPECCHOHATBHON JACSITSILHOCTH
YeJI0BEKA. MeTtonp! OHMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIIOTHH. OTHKa

OMOTEXHOJIIOTHYECKNX M T'€HETHYECKHUX OKCIICPUMCHTOB. HpaBHna IIOMCKa MW aHaJInu3a
O61odKOJI0rMYeCKOH MH(OPMAIMKM U3 Pa3IMYHbIX MCTOYHUKOB (HayyHass U yuyeOHO-HaydHas
JUTEepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u apyrue)

HpaKTI/I‘leCKOC 3aHATUC

[IpakTuueckast pabora Ne 7 Kelicel Ha aHanu3 MHQOpPMAIMM O HAYyYHBIX JOCTHXKEHUSX B
00JIaCTH TeHETUYECKUX TeXHOJIOTUH, KIIETOYHON HHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHIMA

Pa3pen 11. Pemienne k

eiiCcOB B 00J1aCTH OHOTEXHOJJIOT Ui

Tema 11.1.1.
buorexuonoruun
B IPOMBILIJIEHHOCTH

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAepP:KaHHe (Coaep:KaHUEe MPHUKJIATHOTO
MO/1YJIfA)

Pa3BuTHe NMpoMBINUIEHHON OMOTEXHOJIOTHH M €€ MPUMEHEHHUE B JKU3HM YeJIOBEKa, MOUCK U
aHaJIn3 UH(pOpPMAIMK U3 Pa3INYHbIX UCTOYHUKOB (HaydHas M yueOHO-Hay4dHas JHUTepaTypa,
cpezacTBa MaccoBoi MH(pOpMaLUK, ceTh IHTepHeT U Apyrue)

HpaKTI/I‘-ICCKI/Ie 3aHATUA

[Tpaktrueckas padota Ne 8§ Keiicel Ha aHanm3 WHPOPMAIUA O PA3BUTUU MPOMBIIIICHHON
OMOTEXHOJIOTUH (110 MUHU-TPYIIIIaM).

Tema 11.1.2.
ConuansHo-

IIpodeccnoHanbHO OPHEHTHPOBAHHOE CoAep:xkaHMe (comep:kaHMe NPHUKJIATHOTO
MO/1YJIfA)

OK-01, OK-02,
OK-04, OK-07
I1IK1.2

20



OTUYCCKUEC aCIICKThI

OTUYECKHUE aCICKThI Pa3sBUTHUA OMOTEXHOJIOTUI U MPUMCHCHUC UX B JXU3HHU YCIIOBCKA, ITIOUCK

OMOTEXHOJIOTUH U aHanu3 HWHQOpPMAaMM W3 pa3TMYHBIX HCTOYHHUKOB (HayyHas M Yy4eOHO-HaydHas
JIUTEpaTypa, CpelicTBa MaccoBoil nHdopMauu, cetb IHTEpHET U pyrue)
I[pakTuyeckune 3aHATHS
[Ipaktrueckas pabora Ne 9 Keiicbl Ha aHanmu3 wHGOpMAMK 00 STUYECKUX acCIeKTaxX
pa3BUTHUSL OMOTEXHOJIOTHH (10 MUHU-TPYIITIaM).
Tema 11.1.3. IIpoeccnoHa/IbHO OpPHEHTHPOBAHHOE COAEpP:KAHHE (coaepikaHHe TMPHUKJIATHOIO 2
buorexHonorun MOYJIs1)
U TEXHUYECKUE PazButne OMOTEXHONIOTHMII C TPUMEHEHHEM TEXHHYECKHX CHCTeM (OMOMH)KeHepus,
CUCTEMBI ouomHdpopmaTuka, OMOHWMKA) M WX NPUMEHEHHE B JKU3HU YEJIOBEKa, TMOUCK W aHAIU3
uHbOpMAMM W3 PaA3IMYHBIX HCTOYHMKOB (HayyHass M y4deOHO-HaydHas JUTepaTypa,
cpencTBa MaccoBoi nuH(popMaluu, cetb UHTepHeT u apyrue)
IIpakTHYeckne 3aHATHS 2
[Ipaktuueckas padora Ne 10 Keiicel Ha aHanu3 UHGOPMALIMKM O PA3BUTUU OMOTEXHOJIOTHH C
IIPUMEHEHHEM TEXHHUUYECKUX CUCTEM (110 MUHU-TPYIIaM).
KOHCYJIbTALMSA 2
KOMILJIEKCHBIH 3K3aMeH 4
Bcero: 72
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA30OBATEJIBHO
JTACIATLIAH

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecneyeHue

YueOHas TUCHHUIJIMHA peajiu3yeTcs B KAOUHeTe XMMHUU U OMOJI0THHI

1. Cneyuanusuposannas mebensb u cucmemvl XpaHeHus.:

— CTOJI IPETIOIABATENIS C SIIMKAMU JIJIsl XPaHCHHUST,

— Kpecio MpernojaBaTelis;

— JIocKa y4ueOHas;

— mKaQbl 119 XpaHEeHUs! HATJSAHBIX TOCOOUH M y4eOHO-METOANYECKOT0 KOMILIEKCA;
— MOCaI0YHBIE MECTA 110 KOJIMYECTBY 00yJarOIUXCS;

— CTOJI YYCeHUUYECKU;

— CTYJI YYEHHYECKHUU.

2. TexHuueckue cpeocmea:

— CeTeBOM QUIBTD;

— MYJIETUMEINA-TIPOEKTOP C SKPAHOM;

— YKa3Ka-TIpe3eHTep AJIs Mpe3eHTALINIA;

— HOYTOYK IpernoaaBaress

— o(bHCHBII MakeT MPOrpaMMHOTO O0ECTIeUeHUs; — TUIEH3MOHHOE MPOTPaMMHOE
o0OecrieueHue;

— 00pa3oBaTeIbHbIA KOHTEHT U CUCTEMA 3alllUThl OT BPEAOHOCHON MH(pOpMAIIIH;

— noctyn K cetu HTEpHET;

— TIPUHTED.

3 Cneyuanuzupogannoe obopyodosanue

3.1 xumus (MEH3YpKH, MUIETKU-KANEJIbHULBI, TEPMOMETPbI, MUKPOCKOII, JTYIIbI,
NpeMETHBIE U IOKPOBHBIE CTEKJIA, IUTAHIIETHI [l KalleJIbHbIX peakiuil, (GuibTpoBaibHas
OyMmara, IpOMBIBAJIKH, CTEKJISIHHbIE TPOOUPKH, pE3NHOBBIE TPOOKHU, OHAPUKHU, HAOOP
PEAaKTUBOB, CTEKJISIHHbIE MAJOYKH, IITATUBBI IS TPOOUPOK; MEPHBIE IIMIIUH]IPbI, BOPOHKH
CTEKJISIHHBIE, BOPOHKH JIeJUTeNbHbIe HuInHAprueckue (50-100 M), CTYNKH ¢ TECTUKOM,
baphopoBble yalKky, TUHLIETHI, GUIBTPLI OyMakHbIE, BaTa, MapJisl, YaCOBbIE CTEKJIA,
AIIEKTPOIUIUTKH, JTa0OpAaTOPHBIE ITATUBBI, CIUPTOBBIE TOPETIKU, CITUUKH, TPUOOP JIs
HOJIy4EHHUs Ta30B (MM MPOOHpPKa C ra300TBOJHOM TPYOKOif), iepiKaTenu Juisd IpoOUpPOK,
CKJISTHKU IS XpaHEHUsl PeaKTUBOB, Pa3AaTO4HbIE JIOTKH; XuMuyeckue crakansl (50, 100 u 200
MJT); IITIATEIN; MUHIETHI; TUTebHbIE IUIIIbI; CEKYHIOMEpHI (TaliMepbl), MEpHbIE TPOOUPKH (Ha
10-20 mu) u mepHBIe KoI0bI (25, 50, 100 1 200 M), BomsiHas OaHs (WM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKU; KOHWYEeCcKHe KoJIOb! st TuTpoBanus (50 u 100 mit); MHIMKAaTOpHBIE
MOJIOCKU /151 onipeseneHus pH u crannapTHas HHANKATOpPHAS IIKaJla; YHUBEPCAIbHbIN
uHAnKaTop; numnetku Ha 1, 10, 50 mu (wnu qo3atopst Ha 1, 5 u 10 mi), GropeTku ans
TUTPOBAHUs, MeIUITMHCKHE mTpuIlbl Ha 100—150 M, mabopaTopHbIE U/WUTH aHATUTHYECKUE
Bechl, pH-MeTpbl, CymmibHbIH mKad).

3.2 buonoeuss (MEKpOCKOIIBI, CEKYHIIOMEp, TOHOMETP, JlabopaTtopHast mocyaa (IpoOupKw,
MIOJICTaBKH IS TPOOUPOK, TTMHIIETHI, IECOK, CTYIMKHU C MIECTHKAMH, TIPEAMETHBIC 1 TOKPOBHBIE
CTEKJIa, CTEKJISTHHBIE MAJIOYKH, IPenapoBalibHbIE UIJIbI, (pUIbTpoBaIbHast Oymara (canderkn),
CTaKaHbl) TUIIEPTOHUYECKUI pacTBOP XJIopuaa HaTpus, 3%-Hblil pacTBOp MEPOKCUAA BOJOPO/Ia,
pacTBOp Hoja B MOAUCTOM KAJIUHU, TJIULIEPUH.

4. Jlemoncmpayuonuvle yuebHo-Ha2a0Hble NOCOOUsL:
— KOMITJIEKT Y9eOHO-HATJIAIHBIX MTOCOOMH (HaOOphI MIAPOCTEPIKHEBBIX MOICTICH MOJICKYJI,
MOJIETM KPUCTAJUNIMYECKUX PEIIETOK, KOJUICKIIUHU MPOCTHIX U CIOKHBIX BEIIECTB; KOJUICKIIUN
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MOJIMMEPOB; KOJUISKIIHSI TOPHBIX TIOPOJT U MHHEPAIOB, Tabuia MeHeneeBa, yaeOHbIe (QUIEMEI,
idpoBbie 00pa3oBaTEIbLHBIE PECYPCHI);

— KOMIUICKT Y4e0HO-METOIWYECKOW JTOKyMEHTAIlMH, B TOM YHCJIE Ha SJICKTPOHHOM
HocuTelne (Y4eOHHKH W y4eOHBbIe MOCOOUs, KapTOUKU-33aJaHHs], KOMILICKTHI TECTOBBIX 3aJlaHHA,
3alaHuil JUIsi KOHTPOJIbHBIX padoT, IS pa3HBIX BHJOB OIICHOYHBIX CPEICTB, TEKyIIEeH u
POMEKYTOYHOW aTTeCTAIlMH, METOIMYECKAE PEKOMECH IAIINH U pa3pabOTKH).

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl
[lepeuens y4eOHbIX U3naHuil, IHTEpHET-pECYPCOB, JOMOJIHUTEIHHON JIUTEPATYPHI:

OcHoBHas:

JdomosiHuTEIbHAS:

1.buonorus mis npodeccuit ¥ ceUalbHOCTEH TEXHUYECKOTO U €CTeCTBEHHO-HAYYHOTO
npoduneit: yded. Ui CTYICHTOB 00pa3oB. yUpekKIACHHH cpen. mpod. oOpazoBanus / B. M.
KoncrantunoB, A.I'. PezanoB, E. O. ®daneeBa; I[log pen. B. M. Koncrantunora. — M.:
W3narensckuit neHTp «Axanemusi», 2018. — 336 c.

2. buonorus: yuebnuk / A.I'. Mycradun, B.b. 3axapos. — MockBa:KHOKYC, 2018.- 424 c.

3.buonorus.  OOmas  OwoJOTHS. 10-11  xm.  ywueb.ams  oOmieoOpasosar.
yupexnenuit/J1.K.benses, [1.M.boponun, H.H.BoponuoB u np./ - M.; IIpocsemenue, 2010. —
304 c.

4. O6mas ouonorus: Yueb.uis 10-11 kiaccoB o6meodpazoBatenbHbIX yupexaenui / FO.
W. HNonsackwuii, A. 1. bpayn, H. M. Bep3wun u ap.; [lon penakuueit FO. U. IonsHckoro. — 28
u3l. — M.: IIpocsemenue, 2000. — 287 c.

5. buonorus B Bonpocax u orBerax: Yueb.nmocobue 1is mkoabHuKoB / B. H. IllaxoBuy. —
MH.: U3narensckuii neHtp «CoBpemeHHoe cinoBoy, 2001. — 320 c.

DJIEKTPOHHBIE 00pa30BaTe/IbHbIC PECYPChI:

1. Buonorus : yyeOHUK W NPAKTUKYM JUId CpeJHEro npodeccHoHalbHOro oOpa3oBaHus / MOJ
penakuueit B. H. SIppiruna. — 2-e uzn. — Mocksa : U3parensctBo HOpaiit, 2025. — 377 c. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT : 37IeKTpOHHBIH //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://www.urait.ru/bcode/579596

2. Buojorus: KJICTKM M TKaHH : y4EOHUK IS CpeAHero mpodeccHoHaIbHOro obOpasoBaHus /

. K. O6yxos, B. H. KupunenkoBa. — 3-e u3a., nepepad. u jgon. — Mocksa : M3garenscTBo
FOpaiit, 2025. — 358 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-07499-4.
— Tekcr : onektpoHHbI // OOpaszoBatenbHass miardgopma FOpait [caiit]. —

URL: https://www.urait.ru/bcode/564645
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

KoHTpoJIb H oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIe00pa30BATEIBHON TUCIIUTUTHHBI

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHKUE OOIIMX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/Iﬁ I10 pasgciiaM U TEMaM COACPIKaHUA yqe6Hor0 marcpualia.

Oo6masi/npodeccuonanbHast
KOMIeTeH A

Pa3zgen/Tema

Tun OLlEHOYHBIX

MeponpusiTUs

OK 01. Bribupars cmocoObl
peuieHHs 3amad
npoQecCuOHAILHON
JESITEIIPHOCTH TIPUMEHUTEIIBHO
K pa3JIMYHbIM KOHTEKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cyxaeHue 1mo Borpocam
JEKUIUU

PazpaboTtka rioccapus
3anoiaHeHne  CpPaBHUTEIbHBIX
TabInL

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKHI
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBineHue pe3ynbTaToOB
MPAaKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT

amnmra VHIMBUIYaTbHBIX
MIPOEKTOB
BrinosHenue 3aJIaHUN

HpOMeH(YTOQHOﬁ aTTeCTallun

OKO02.Ucmonp30Barhb

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,

OnenuBaemast TUCKYCCHS TI0

COBpPEMEHHBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocam JIE€KIHH

IIOHCKa, aHaJIu3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TKa MEHTaITbHOHU

UH(OPMAIIMOHHBIE TEXHOJIOTUH 10.2,10.3M-o/c, 11.11I-0/c nabopaTopHbBIX paboT

JUISt BBITTOJTHEHHS 3a71a4 [IpencraBnenne pe3ynbTaTOB

npodeccCHoHaNBHOM MPAKTUIECKUX paboT

NCATCIIBHOCTHU HpeHCTaBHeHI/Ie YCTHBIX
COOOIIEHUH C Mpe3eHTalue,
IIOATOTOBJICHHBIX I10 HGpG‘IHI—O
HCTOYHUKOB,
peKOMeHJIOBaHHI)IX
MpenojaBaTeneM

OK04.2¢dexTrBHO Temer 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHue Mo BOIpocam

B3aMMO/ICHCTBOBATh u | 43,5154, 6.1-6.3, 7.1-7.3, | T€KIUH

paborath B
KOMaH e

KOJUICKTUBE U

8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

[IpencraBnenue pe3ynbTaTOB
MPAaKTUYECKUX paboT

3ammTa TBOPYECKUX pabOT
3amura WHIMBUIYaTbHBIX
MIPOEKTOB

OKO07.CozeiicTBOBaTH

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,

OO6cy>xkaeHue 1mo Borpocam
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COXpPaHEHUIO OKpYy’Karolen
CpeIbl, PECypPCOCOEPEKEHUIO,
MPUMEHSITD 3HAHUA
00 W3MCHCHUU KJIuMara,
MIPUHIIMIIBI OepexKIIMBOro
MPOU3BOJCTBA,  APPEKTUBHO
JIEUCTBOBATE

B YPE3BBIYAMHBIX CUTYALUAX

4.1-43, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o0/c, 11.1IT-0/c

JIEKINH

Pazpabotka rioccapus
3anoJIHEHHE  CPAaBHUTEIIbHBIX
TabIIuUI

TectupoBanue

YeTHBIN onpoc

JIMKTaHT Ha HCIOJIb30BAHKE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyanbHas
camocTosITeNbHas paboTa
[IpencraBinenue  pe3ynbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHbIe paboThl

3amuTa TBOpUECKUX paboT
3amura VHIMBUIyaTbHBIX
IIPOEKTOB

Brimonnenune 3amanuit
IIPOMEKYTOYHON aTTECTalluN

I1K 1.2. Onpenensats
MOCJIENOBATEIHLHOCTD H
OIITHUMAJIBHBIC CITOCOOBI
MOHTakKa KOHTPOJILHO-
U3MEPUTEIIEHBIX TPHOOPOB U
AIIEKTPUYECKUX CXEM
Pa3TUYHBIX CHCTEM aBTOMATUKU

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-54, 6.1-6.3,
7.1-7.3, 81, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o/c, 11.111-0/c
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PEOEH3UA

Ha pabodyIo IporpamMMmy

0 JUCHHUILTHHE «BroIorus»
nnst mpoeccrn 15.01.37 «Crnecapb-Hanagyuk KOHTPOJIbHO-H3MEPHTEbHBIX pubopoB U
aBTOMATHKH»
KBaIH(UKAIMS BBILY CKHHKA — Cllecapb-HaNa(IiK KOHTPOIbHO-H3MEPHTE/LHBIX
puOOPOB U aBTOMATUKU
(bopma 00ydeHHs — OUHAast

2

Paspaboruuku: : /QM/ [f 4 npenonasarens I'BIIOY PO «CHAT»

(DHO, donocnoce, Op2aHu3ayus)

Ha pelieH3HIO TpefcTaBlIeHa pabodas mporpaMma y4eOHOH THCIUILIHHEL «Buonorusy,
paspaGorannas Ha ocHope ®I'OC CIIO mo npodeccun 15.01.37  «Crecapp-Hamaqduk
KOHTPOJIBHO-H3MEPUTENBHBIX ~ NPHOOPOB M aBTOMATHKM»Y, YTBEPKICHHBIM — IPHKA3OM
Munnpocsemennss Poccun ot 13.11.2023 Ne362 «O6 yrBepxmeHuu (eneparbHOro
rOCYAApCTBEHHOr0 06PA30BATENBHOr0 CTAHAPTa CPEIHEro IPOQecCHOHANBHOTO o0pa3oBaHus
nmo mpodeccun 15.01.37  «Crecapb-HalafuuK KOHTPOJBHO-M3MEPHTCILHBIX pubOpoB U
aBroMaTEKHy, ®TOC COO, yTBEpXKIeHHOr0 Ipuka3oM MuHOOpHayK: Poccuy OT 17.05.2012 Ne
413, nonoxenuit ®OOIT COO, yTBepXkAeHHOH npukazoM MHHIPOCBEMECHHS Poccuu or
18.05.2023 Ne371 «O6 yTBepxmenuu (enepanpHoii 00pa3soBaTeNbHOM HMPOTPaMMbl CPEIHETO
o6mmero o6pa3oBaHUs», ¢ YYeTOM IpPHMEpHOH paGodedl IpOrpaMMEI 06ureo6pa3zoBaTenbHOM
uCHETUTHHEE «BroorHsy, pekomennosansoir ®I'BOY IO HPTIO s npodeccrHoHanbHbIX
06pa3oBaTeNbHBIX OpraHu3aliil 1 MoTyyaeMoii mpodeccu.

Lleny ¥ 3a71a4d OCBOEHHMS paboyeil IporpaMMBI THCHUILTHHBL « BHOIOTHSD) COOTHECEHBI C
o6mmEMH emsIMH 06pasoBaTeNbHON mporpaMmsl 1o mpodeccuu 15.01.37  «Crecaps-Hanaaauk
KOHTPOJIbHO-H3MEPHUTENBHBIX IPHOOPOB H aBTOMATHKI».

CTpykTypa paboueidl mpOrpaMMbl —JMCHMIUIAHBL ~ «BHONIOTHA»,  COOTBETCTBYET
TpeboBaHusIM K pa3paboTke pabouumx MpPOrpamMM H HMEET CIENYIOUIYIO CTPYKTYpY: obmas
XapakTepucTuka paGodeil IporpamMmsl  00IeoGpa3oBaTeNbHOM —y4eOHOH IMCIHILIMHEL,
CTPYKTypy ¥ CoZep)aHue o0meo0pa3oBaTeNbHON JUCLHUIUIMHBL, YCIOBHS pEANTH3aLiK
IporpaMMBl 001e00pa3oBaTeIbHON MUCIHUILIMHEL, KOHTPOJIb M OLEHKA PEe3yIbTaTOB OCBOCHHS
00111e06pa30BaTeNbHON JUCIUTIIMHEL

B pasmene «O6mas xapakrepucThka paGodeil mporpamMmbl 001ieo0pa3oBaTeIbHOMK
yueGHON MUCHUILIAHEL « BHOJIOTHS) OIPEeIeHO MECTO TUCIUILIMHEL, KOTOPas ABIAETCS JaCThIO
o6pasopaTenmpHOi mporpammel B cootserctsrr ¢ PT'OC CIIO, peanusyemoii Ha 6aze OCHOBHOTO
obmero o6pasoBaHust. YKaszaHBI LeNb M 3aaud JHCLMIUIAHEL, TAHO OIHMCAHME pE3yJIbTaToB
obyuyeHHs, B TOM 4YHCIe W OIHCaHHe OOMHMX H NPODECCHOHATLHBIX KOMIETEHIMH, Ha
(bopmupoBaHHe KOTOPEIX HAllEIEeHO 00y YEHHE.

B pasmene «CrpykTypa u cojepxkaHume 00meo0pa3soBaTelqbHON —JMCLMILIMHED
IpUBEIEHb! 06BEM U BAIB! PabOTHI IO JUCIHUILIMHEE, TEMATHYECKUH TJIaH C YKAa3aHUEM Pa3/IeiioB,
TeM, 00beMa YacoB, a Takke 00pa3oBaTeNbHEIX Pe3yJIbTATOB.

Pasmen «YcCNOBHMS peaiu3aldid IpOrpaMMbl 00Ieo0pa3oBaTeNbHON  AMCLMILIHHED)

BKJIIOYAeT MaTepHaJlbHOC U TEXHUYECKOE, I/IH(i)OpMaHHOHHOG OCHAILICHUE MpEIoaaBaHusd
JUCLUITTIUHBIL.
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B paspmerne «KonTpons u onenka PESYNIETATOB OCBOEGHHS 06LIe06pPa3OBaATEBHOM
AHCIHIITAHED) PHBECHBI [IAHUPYEMble 00pasoBate/bHEIe pe3yIbTaThL,

HpOCbeCCHOHaJILHO-OpHeHTPIPOBaHHOC CONEPXKAaHHE  IPOTPAMMEI CrocobcTByeT
dbopmupoaruio HpOodecCHOHANBHEIX KOMICTeHIME B cooTsercTBHE ¢ ®I'OC CIIO (0]
npodeccun  15.01.37 «Crecapb-Haagunk KOHTPONIBHO-U3MEPHTENBHBIX ~ IPHGOPOB 1
aBTOMAaTHKH

ITporpamma chopmupoana TIOC/ICNOBATENIBHO, JIOTHYECKH BEPHO, YTO MO3BOJSIET
00€CIIeUYNTE BBICOKHIT YPOBEHb YCBOEHHS 3HAHUI U YMEHHH, a Tak)Ke aKTHBHU3ALHIO KpeaTHBHOMI
U IO3HABATEIbHOH NEATETLHOCTH M PACIIHPEHHEe TPO(ECCHOHANBHOM dpyqummH CTYZIEHTOB.
YKazaHBI pasnnunsie dopmsr yueGHO# paGoT. ;

3akimrouenue: paGoyas TporpamMma y4e6HOH THCHUIIHHEL « BHOTOr M) PEKOMEHTyeTCs K
HCIIOJIB30BaHHIO IIPH IOATOTOBKE KBATH()HUIMPOBAHHEIX paGounx, CITy)allliX 10 Ipodeccruu
15.01.37 «Cnecapb-nanamuux KOHTPOJIBHO-H3MEPUTEIBHEIX NpUGOPOB U aBTOMATHK

Penensent: —— i ) ) - Z

Wocbf? [loree Forem, L2l e
> } _(@ﬂMi}l"ﬂ, HMA, OTQC/SI'BQ ] = - ”» v )
m/r/(ﬁa@@z LTODOYPL, (fTH ~ fre Cozeer
3 v : 7 (gOJ’I)I(ﬂOQ!k, OQQB'SOBaHlle]

s R |
Honuucs, 4/ et nata Tenedon
{8 = ‘At"-‘“:j, /

\ 5 M'H- ".L‘F/: /2
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PEIIEH3U

Ha pabouyIo mporpaMmy

0 AECHUILTHHE «BHOTOTHDY
st mpodecenn 15.01.37 «Crnecapb-HaIaIuK KOHTPOJIBHO-M3MEPUTEIBHBIX puOOpOB U
aBTOMATHKID)
kBaTH(HEKAIKS BBITY CKHAKA — clecapb-Hala 9K KOHTPOJIbHO-H3MEPHUTENBHBIX

npuGOpOB 1 aBTOMATHKH

(opma 00ydeHHs — OUHAL

Pa3paGoTUKH: Npero/aBaTeib ['BIIOY PO «CHUT» / %{lu{’ 6 J4 .

(DHO, oonaicHocy, opaanu3ayus)

Pa6oyas mporpamma Io 06meo0paszoBaTeNbHOR y4eOHOM AUCIHUIUIAHE «buonorusn»,
[IpeNCTaBICHHAs Ha PEUEH3HIO, COCTAB/ICHA JIOTHYHO, CTPYKTypa COOTBETCTBYET IPUHIHAITY
eIMHCTBA TEOPETHYECKOro U NMPAKTHIECKOro oGyuenus. Pasnenbl BBIICICHDI JANIAKTHYECKA
nenecoobpasto. IlocrnenoBaTeNbHOCTE TEM, IIpeIaraeMpIX K H3YHICHHIO, HampaBleHa Ha
KaueCTBEHHOE YCBOEHHe ydeOHOro marepuania. Ilems ¥ 3a7@9¥ JUCLWIUIHHBI COOTHECCHE! c
OOIIMMH [ESIMM  OCBOCHHS 06pasoBaTeIbHON MPOTPaMMBL  — IIPOrpaMMBbl  [IOATOTOBKH
CIELHAUCTOB CPEIHETO 3BCHA II0 UL npodeccun 15.01.37 «Crecapb-HalTaqIiK KOHTPOJILHO-
M3MEpHUTENBHEIX TIPUOOPOB M ABTOMATHKI. Jloruka CTPYKTYpBI, COIEpXKaHHs, a Takke ydeT
IpohecCHOHANBHOH HATPABICHHOCTH IporpamMmsl TI03BOJISET AOCTHID HEe0oOX0UMOTr0 YPOBHS
c)OpMUPOBAHHOCTH OOIIUX ¥ npoecCHOHAIBHBIX KOMIIETEHITUH.

B paboueil mnporpamMme OTpaxeHa CBI3b MexIy TpeGOBaHHAME (eepanbHoro
rOCYIApCTBEHHOro  00pa3soBaTeNbHOro cTaHjapra cpefHero —0oGmiero ob6pa3oBaHus U
(henepanbHOro roCy AapcTBEHHOI0 0Gpa30BATENBHOTO CTaH/APTa CPEIHEr0 poeCCHOHATIBHOTO
ofpasoBaHus 10 Jyis mpoeccun 15.01.37 «Crnecapb-HATa[9MK KOHTPONIBHO-H3MEPHTEILHBIX
npuGOpOB ¥ ABTOMATHKI», HEPe3 BBICICHHC IUIAHAPYEMBIX 0OPa3oBATEIBHBIX Pe3yILTATOB
06pasoBaTenbHOM  JMCIUIUIAHEL B paGoueii mporpaMme  3al0XKCHO obecnieyeHne
npodecCHOHANbHON  HAaNpPaBIECHHOCTH  CPEAHCTO npodecCHOHANBHOTO 00pa3zoBaHusL.
TemaTnueckuil Ian pabodeit MporpaMMBI OTBEUACT 3a7aiam COBEPIIEHCTBOBAHHS CTIOCOGHOCTH
J1 FOTOBHOCTH K JaibHEHIIeH TPYI0BOH ACATEILHOCTH.

B paboueli mporpaMme IpECTaBICHBL MUHHMAIGHOE MaTepHabHO-TEXHHIECKOE,
obecrieueHne ydeOHON JUCIMIUIMHEI, MEPeieHb OCHOBHOI ¥ [OMOJIHHTEIBHOM IJIMTEPaTypEl,
MHTEpHET-PeCyPCoB. YKa3aHHEIE PECYPCHI, 2 TakoKe MaTepHaTBHO-TEXHIYeCKoe 00ecTeueHne
CII0COBCTBYET IUIAHOMEPHOMY ¥ KayeCTBEHHOMY OCBOCHHIO BCeX MUIAKTHUECKHMX €IHHHUIL,
YCTAHOBIIEHHBIX B KAUeCTBe LIeNIeH 1 3a%a pabGoueii mporpamMMBal.

ABTOpPOM TPaMOTHO OTpPEIENeHbl TAIbI OUCHOTHBIX MepOTIPUSTHI, HCIONBE3YEMBIC B
mpolecce TEKYIIero M MPOMEXYTOIHOro KOHTPOI, B COOTBETCTBHH C TpPEOOBAHHMAMH.
OCHOBHBIE TOKA3aTeny OLEHKH Ppe3yjbrara IO03BOJIAIOT IMArHOCTUPOBATh JIOCTHIKEHHE
YCTaHOBJIEHHBIX 00Pa30BATE/BHBIX PE3YIbTATOB.

Jairouenne: JaHHas pabovas — Iporpamma o61meoGpa3oBaTenbHON  y4eOHOH
JMCIMIUTHHEEL - «Bronorns» — pexomennyeres K HCIOB30BAHMIO B MPO(PECCHOHANBHBIX
06pa3oBaTeIpHBIX «OPraHM3alUAX B COCTABE 06pa3oBaTepHON MPOrpaMMbl UL npodeccun
15.01.37 «Criecapb-HanaaqiK KOHTPOJBHO-H3MEPHTEIBHBIX npuOOpPOB U ABTOMATHKUY
peajii3yeMoli, Ha 0a3e OCHOBHOTO 061ero 06pa3oBaHusL.
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