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1. O6mas xapakTepucTHKa pado4eil nporpaMmMbl 0011e00pa30BaTebHON TUCHUIIJIMHBI

OYII. 13 buoaorus

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa3oBare/ibHoil nporpammbl CIIO:

O6meo6pazoBarenbHas qucturiinHa OVYII. 13 buonorus sBisercst 00s3aTeIbHON YaCThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammel B cootBeTcTBUM ¢ DI'OC CIIO
no 15.02.16. Texnomoruss mamuHocTpoenus, 23.02.02. ABromoOuie- W TPaKTOPOCTPOEHHE,
09.02.01 Kommbtorepubie cucteMbl 1 KoMmIuiekcsl, 38.02.01 DkoHOMUKa 1 OyXranTepcKuil ydeT
(mo otpacnsam), 44.02.01 JlomkonsHOe oOpazoBanue, 13.02.13 Dkcrryaranust U 00CITy)KHBaHUE
JJICKTPUYECKOTO W AJIEKTPOMEXaHWYeCKoro obOopymoBanms (mo  oTpacisam), 23.02.07

Texuuueckoe 00CITy)KUBaHUE U PEMOHT JIBUTATEIICH, CUCTEM M arperatoB aBTOMOOMIICH.

(npoeccuu/cneyuanviocmiu)

1.2. Hean u nuianupyembie pe3yibTAThl OCBOCHUS JUCHHUIINHBI:
1.2.1. Heap AMCHUILIHHBI

Coneprkanue mporpamMmbl 00111€00pazoBaTeIbHON AUCHUILTUHBI «brosIorus» HanpaBiIeHo
Ha JIOCTUXKEHHE PEe3yNbTaTOB €€ M3ydeHus B coorBercTBUU ¢ TpeboBanusamu ®I'OC COO c
yaeroM npodeccuonanpHoi HampasieHHoctd DPI'OC CIIO. Ilens w3ydeHHs AHCIHILTAHBI
«buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHHE OOYYAIOIUMMCS 3HAHUSAMHU O CTPYKTYpHO-
(YHKLIMOHAJIBHONM OpraHM3allMM >KUBBIX CHUCTEM pa3HOrO0 paHra M MpHOOpeTeHHEe yMEHUM
MCIIOJIb30BaTh ATH 3HAHMSI JIJIsl TPAMOTHBIX JEMCTBUI B OTHOLIEHUH OOBEKTOB KUBOM MPUPOIBI U
pelIeHNs pa3INYHbIX KU3HEHHBIX MPOOIeM.
JlocTikeHune 1enn u3ydeHus AUCUUIUIMHBL «buonorus» Ha 0a30BOM ypoBHE oOecreunBaeTcs
pEILIEHUEM CIIENYIOINX 3a1au:
®  OCBOEHHME OOYUAIOUIMMHUCS CUCTEMBI 3HAaHUM 0 OMOJIOrMYECKUX TEOPHUSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiaxX, CIY)KaIlMX OCHOBOH uis (opMHpOBaHHUSA
IPEJICTABICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JAaX Hay4yHOTO I[O3HaHuS,
CTPOEHUH, MHOT000pa3uu 1 0COOEHHOCTSX JKUBBIX CHCTEM Pa3HOIO
YPOBHS OpraHU3aIi1, BEIIAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX MCCIICA0OBAHUAX B
OHOJIOrHH;
e (opmupoBanue y o0Oy4yaroOIIMXCsl IO3HABATEIbHBIX, HHTEJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UAEH U OIXO0J0B K U3yYEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aluy;
® CTaHOBJIEHHE Yy OOyyaroluxcs o0IIel KynbTypbl, QYHKIIMOHAILHOW IPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATH M OLIEHUBATh SBJICHUS OKPY)KAIOLIEr0 MUPA KUBOW MPUPOJIbI HA OCHOBAHUU

3HAHUI U OIIbITA, MOJIYYCHHBIX IIPU U3YUCHUU 6I/IOJ'IOFI/II/I;



e (opmupoBanue y oOydyalOmMXCsl YMEHHUH HIUTIOCTPUPOBATH 3HAUYEHHE OHOJIOTMYECKHX
3HAaHUH B IPAKTUYECKOW NEATEIbHOCTU YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIULIUHCKHX
TEXHOJIOTUH U arpoOHOTEXHOIOT HIA;

e BOCHMTaHUE YOeXKIEHHOCTH B BOZMOKHOCTH ITO3HAHMSI YEJIOBEKOM >KHUBOM

IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOILICHHS K HEH, COOIIOACHNUS STHYECKUX HOPM

IpY IPOBEIECHUH OMOJIOTUYECKUX HCCICIOBAHUM;

® OCO3HaHUE IICHHOCTU OHMOJIOTMYECKHX 3HAHUI JJIs TOBBIIMICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

® [IpUMEHEHUE MPUOOPETEHHBIX 3HAHMM W  yMEHMH B  IOBCEJHEBHON  JKU3HU
JUISL OLICHKY IIOCIIEACTBAN CBOEH IEATEIBHOCTH 110 OTHOILECHUIO K OKpYXKaIOUIeH cpene,

COOCTBEHHOMY 3/I0POBBIO, 000CHOBaHHUE U COOIIIO/IEHUE Mep PODUIAKTUKY 3a00JIeBaHUH.

1.2.2. TlnaHupyemblie pe3yJbTaThl OCBOEHHS 001e00pa30BaTeIbHONH JAUCHUILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue xomnerenuuu (nanee — OK) u npodeccuonanbubie komnerenuu (ganee — [1K) ®I'OC
CIIO B cooTHeceHHUM C JTUYHOCTHBIMU, METANpPEIMETHBIMU M TPEIMETHBIMU pe3ylbTaTaMu
o0y4eHus 6a30BOTO YpOBHS (manee — [1P0O)

droc COO MIPE/ICTABJICHBI B Tadnue:



Koa u HauMeHOBaHMe

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

dopmupyembIx

KOMIIeTeHIHiA O6ume! JucuMnInHApHbIE?
OK 01. Broibupars | JInuHOCTHBIE pE3YyNbTaThl OOJDKHBI oOTpaxarb B uacTH: | [IPO 1. ChopmMHpOBaHHOCTH 3HAHUH O MECTE M POJIU OMOJIOTUU
CIOCO0BI peleHust | TpyAOBOr0 BOCIIMTAHUS: B CHUCTEME€ HAy4YHOI'O 3HaHUs; (YHKUIMOHAIbHOM IPaMOTHOCTH
3aj1a4 - TOTOBHOCTb K TPYAY, OCO3HAaHHME IIEHHOCTH MAacTepCTBa, | YEJIOBEKA JUI PEIICHUs XKU3HEHHBIX IPOOIIeM.
npodeccuoHaTbHON Tpyaoooue; I1P6 2. ChopMHpPOBAaHHOCTE YMEHMs PACKpBIBATh COJEpKaHHE
JeSATeITbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEILHOCTH TEXHOJOIMYECKOW | OCHOBOIOJIATAIOUINX OWOJIOTUYECKUX TEPMUHOB U TIOHSATHMA:
IPUMEHUTEIBHO u COLIMAJILHON HalpaBJIEHHOCTH, CIIOCOOHOCTb | )KM3Hb, KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUJ, MOMYJALUS,
K Pa3IMyYHbIM | HHULIMUPOBATb, IUIAHUPOBaTh M CAaMOCTOSTENBHO | 9KOCHCTEMa, OMOIeH03, bnocdepa; metabosm3M (0OOMEH BEIIecTB
KOHTEKCTaM BBINOJIHATH TAKyIO /1€ TEIbHOCTD; U TpeBpalleHue DSHEPruM), TOMeocTa3 (camMOperyssius),

- UWHTEpEC K pa3IHuHbIM cdepaM TpodecCHOHATHLHOU
JICSATCIIbHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATCIIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTEIHHO (OPMYIUPOBATH W AKTYaTH3UPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECTBEHHBIA MPHU3HAK WJIA OCHOBaHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTIPEICIIATH LEH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBAEMBIX SIBJICHUSIX;

OuocuHTe3 Oelika, CTPYKTYpHasi OpraHM3alisl >KUBBIX CHCTEM,
JMCKPETHOCTb, caMoperyJsinus, CaMOBOCIIPOU3BEICHUE
(penipomyKIus), HACJIE/ICTBEHHOCTbD, M3MEHYHMBOCTbD,
9HEPro3aBUCHUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aIIusI.
[1P6 3. ChopMUPOBaHHOCTb YMEHHMSI PACKpbIBAaTh COZIEpIKaHHUE

OCHOBOTOJIATalomuX  OUONOTUYECKUX TEOPUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOW, 3BOJIOIMOHHOM,
MPOUCXOK/ICHMS )KU3HU U YETIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIAraroIre ONOJOTHYECKUe 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpnenss, T. Moprana, H.W. BaBunosa, 3. I'ekkens,
®. Mrwounepa, K. bapa), rpaHulibl UX NPUMEHUMOCTU K >KMBBIM
CHUCTEMAaM.

ITPG 5. IlpuobpeTeHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOJIIOIeHUS

1 Vka3bIBatoTCsl TMYHOCTHBIE U MeTarnpeaMeTHbie pe3yibrarsl u3 ®I'OC COO, B (opMHUPOBaHHH KOTOPBIX y4acTBYET 00I1e00pa3zoBaTebHas JUCIUILIIN HA.

2 IucruminHapHbIe (TPeAMETHBIC) PE3YIIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C MX MOJHBIM nepedneM Bo ®I'OC COO. IIpeameTHbie pe3yiapTaThl 0a3oBoro yposHs (ITP6) HymepyroTcst
B cootBercTBUH PI'OC COO (IIpnkaz Munobpraayku Poccun ot 17.05.2012 Ne 413 (penakums ot 27.12.2023 1.).
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- BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBAThH
COOTBETCTBUE pE3Y/IbTATOB IEJISIM, OIICHHBATh PHUCKU
MOCJICICTBHH JeSITeIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIaJICTh HaBBIKAMH YUEOHO-HCCIIEI0BATEIbCKON

U TPOCKTHOM JeSATeNbHOCTH, HAaBBIKAMU pa3pelieHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJIM3UPOBAaTh 3aJ1a4y, BBIIBUTATh THIIOTE3Y

€¢ peIICHMs, HaXOIUTh apTyMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEPXKJICHUH, 3a/JaBaTh NapaMETPbl U KPUTCPHUH
pelICHHUS;

- QHAJM3UPOBATh IOJYYCHHBIC B XOJIC PEIICHUS 3aJaqyd
pe3yNIbTaThl, KPUTUYCCKH OILEHWBATh WX JOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pazpabarbiBaTh IUIAH PEHICHUS MPOOJIEMBI C  Y4E€TOM
aHallM3a MMCKOIIUXCS MaTePUAIBHBIX M HEMaTepHAbHBIX
pECypcoB;

-- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITCTLHOCTH;

- YMEThb HMHTETPUPOBATHh 3HAHMS M3 PA3HBIX MPEIMETHBIX
o0JacTei;

- BBIIBUTaTh HOBBIE WJEHW, IMpeajaratb OpPUTHHAIbHBIC
MOJIXOJTBI U PEIICHUS

N  OIIMCaHHUsA  KHUBBIX CUCTEM, mpoueccoB u HBHCHHﬁ;
opraHu3alii W IIPOBCACHHA OHOJIOTUYECKOrO OKCIICPUMCHTA,

BBIIBIDKEHUSI TUIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXAY
WCCIICTyeMbIMU  BEJIIMYMHAMH,  OOBSCHEHHUS  IOITYYCHHBIX
pe3yJIbTaToB

u GOpMYyIUPOBAaHUS BBIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

ITP6 6. CchopMHUPOBAHHOCTh YMEHUS BBIJCIATH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK MPOKApHUOT M  JYKApPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoleHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIECCOB 0OMeHa
BEIICCTB W TIPEBpAICHHS DSHEPTUM B KIETKe, (OoTOCHHTE3a,
IUTACTUYECKOTO U DJHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a,
MUTO3a, MeH03a, OIUIOJOTBOPEHUS, PA3BUTHS W PA3MHOKCHHSI,
WHAMBUAYAILHOTO Pa3BUTHUsS OpraHu3Ma (OHTOTeHe3a), OOpbOBI
3a CyIIECTBOBAaHUE, €CTECTBEHHOro OTOOpa, BUA000pa3oBaHUS,
MPUCTIOCOOTICHHOCTH OPraHU3MOB K Cpelleé OOMTaHUS, BIHUSHUS
KOMIIOHCHTOB ~ 3KOCHUCTEM,  aHTPOINOTEeHHBIX  HM3MCHCHHM
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpPAIllEHUE SHEPTUU B brochepe.
[IP6 7. ChopMupOBaHHOCTb YMEHUS HMPHUMEHSTH IOJY4YE€HHBIE
3HAHUA U 00BICHEHUS! OMOJIOTMYECKUX MPOIIECCOB U SBICHUM,
JUTSL IPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU
C uenblo obecreyeHHs OE30MacHOCTH CBOETO 3JI0pPOBb H
3I0POBBSI OKPYXKAIOIIUX JIFO/IeH, COOI0IEeHHS 3J0pOBOTO 00pa3a
KU3HH, HOPM TPAMOTHOTO TIOBEIEHUS B  OKpYXKalolleH
MIPUPOJTHON Cpejie; TOHMMaHUe HeOOXOIMMOCTH HCITOJIb30BAHHUS
JOCTUKEHUH COBPEMEHHOW OHMOJOTUU M OMOTEXHOIIOTUH IS
PaIMOHATILHOTO MTPUPOJIOTIONB30BaAHUS.

I[TP6 8. CdhopMUpPOBAaHHOCTH YMEHHS peliaTh OHOJOTHYECKHE
3aJ1a4y¥, COCTABIISATh TCHOTUITMYCCKHE CXEMbI CKPEIINBAHUS

JUISL Pa3HBIX THUIOB HACJIEIOBAHHS MPHU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMBI ITEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX
(enu nMUTaHUs, MUIIEBHIE CETH).




I[TP6 9. CdopmMupoBaHHOCThP YMEHUM KPHUTHYECKH OIICHHBATh
nHpOpMaHI0 OHOJOTHMYECKOTO COJACPXKAHUSA, BKIIOYAIOLIYIO
NICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CpeICcTBa
MaccoBoi WH(pOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepUalIbl);
UHTEPIIPETUPOBATh ~ ATHUECKUE  AaCleKThl  COBPEMEHHBIX
HCCICIOBAHUM B OHOJOTHM, MEIMIMHE, OWOTECXHOJIOTHH;
paccMarpuBaTh  TJ100aJbHBIE  DKOJIOTMYECKHE  MPOOJIEMbI
COBpEMEHHOCTH, (OpPMHPOBATh IO OTHONICHUID K HHUM
COOCTBEHHYIO MO3UIIUIO.

[TP6 10. ChopmMupoBaHHOCTH YMEHHUH CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIC U YCTHBIE COOOILEHUS HAa OCHOBE OMOJIOTHYECKOM
uHOpMAIlMK W3  HECKOJIBKHX  HCTOYHUKOB, T'PAMOTHO
UCIOJIb30BaTh MOHATUHHBIN ammnapar OMoJI0oruu

OK 02. Hcnonb3oBathb
COBPEMEHHBIC CPECTBA
TIOUCKA, aHanmm3a
u UHTEPIpPETAINN
uHpOopMaIun

U UHPOPMAIMOHHBIE
TEXHOJIOTUU JUTST
BBITIOJTHEHU S 3a1a4y
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

JlugHOCTHBIE pe3yabTaThl JOJDKHBI OTPaKaTb B YAaCTH:
[IEHHOCTH HAy4YHOTO MO3HAHUS:

-c(hopMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOU

NpaKTUKHA,  OCHOBAaHHOTO  HA  JAHMAJOre  KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HaHHIO CBOETO MmecTa
B IIOJIUKYJIBTYPHOM MHDE.

MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJAJeTh  HaBbIKAMHM  MOJIydyeHHs  HH(pOpMalLUU
us3 HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATECIIBHO
OCYIIECTBIISATh  IOHUCK, aHaJu3, cHCTEMaTHU3allUI0

U MHTEepIpeTaluo nHGOpMalUy pa3IndHbIX BUIOB U (HopM
IIPE/ICTABIICHUS,;

- OLIGHHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMaLnH,
€e COOTBETCTBHE IIPABOBBIM M  MOPAJIbHO-ITUYECKUM
HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4YyHOrO 3HaHUA; (PYHKIMOHAIBLHOM TPaAaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. ChopMupOBaHHOCTh YMEHUSI MPHUMEHSTH IOJY4YCHHBIC
3HAHUS JUISI O0BSICHEHUS! OMOJIOTHUECKUX MPOIIECCOB U SBICHUH,
JUTSL IPUHSTHUS IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOU KU3HU
C Ienblo oOecrieyeHHs O€30MaCHOCTH CBOETO 370pOBbS U
3JI0pOBbsI OKPYXKAIOIIUX TOJEH, COOTIOCHHS 3I0pOBOTO 00paza
KU3HH, HOPM TpPaMOTHOTO TIOBEJACHHUS B  OKpYXKaromen
MPUPOJIHON cpefie; TOHUMaHue He0OXOIMMOCTH HCIIOJIb30BAHUS
JTOCTH)KCHHM COBPEMEHHOM OHMOJOTMH U OUOTEXHOJOTHUH st
palMOHAIBHOTO MPUPOJIONOJIb30BAHUS.

[TP6 10. ChopmMupoBaHHOCTH YMEHHUH CO371aBaTh COOCTBEHHBIE
NUCHbMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE OMOIOTUYECKOM
vHpOpMaMd U3  HECKOJBKHX  HCTOYHHUKOB,  T'PAMOTHO
WCIOJIb30BaTh MTOHATUWHBIN arnmapar OMoJI0oTuu




OK 04. DddexruHO
B3aUMOJICHCTBOBATh U
paboTtatb

B KOJJIGKTHBE

U KOMaH/ie

JlngHOCTHBIE pe3yabTaThl JOJDKHBI OTPaXaTb B YAaCTH:
[IEHHOCTH HAYYHOTO TIO3HAHWS: OCO3HAHHWE I[EHHOCTHU
HAy4YHOW  JEATEIBHOCTH, T'OTOBHOCTH  OCYIIECTBIATH
MPOEKTHYIO b3 HCCIIEIOBATENLCKYIO eI TEIILHOCTD
WHJUBHUIYAJIbHO U B TPYIIIIE.

MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnageHue YHUBEpCaIbHBIMHU KOMMYHHUKATHBHBIMHU
JECUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaH/HON

Y MHAUBHUIYaJbHOUN paboTHI;

- IIPUHUMATH e COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS
M0 €€ JOCTIDKCHHIO: COCTaBIAThH IIIaH  JICHCTBHIM,

pacrupefensiTh poilu C YYEeTOM MHEHHMH YYacCTHHUKOB
00CYyKJ1aTh pe3ybTaThl COBMECTHOM pabOThI

ITP6 5. IlpuobpereHue ombiTa MPUMEHEHUS! OCHOBHBIX METOJIOB
HAYYHOT'O TIO3HAHUS, UCIIOIb3yEMBIX B OMOJIOTUH: HAOIIOICHHS U
ONMCAaHUs JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHI; OpraHu3alun
U TpOBEACHUS OHOJIOTMYECKOrO SKCIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIYy HCCIEIyEMbIMU
BEIMYMHAMHU, OOBSICHEHHS MTOJyYCHHBIX PE3YJIbTATOB

U (GOpMYyIMpPOBaHUS BBIBOJOB C HCIOJIb30BAaHUEM HAYYHBIX
IIOHATUMN, TEOPUH U 3aKOHOB

OK 07. ConelicTBOBaTh

COXPAHEHHUIO
OKpYXKAIOIlEH  Cpelbl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HAHUSA
00 W3MEHEHUU
KIIUMaTa,  IPUHIIUIIBI
OEepEKITUBOTO
MIPOU3BOICTBA,

3¢ HeKTUBHO
JEHCTBOBATH

B YpE3BbIYANHBIX
CUTYaIUsIX

JInyHOCTHBIC pe3yiIbTaThl OOJDKHBI OTpakaTb B YaCTH:

HKOJIOTMYECKOTO  BOCIMTAHUA: -  C(HOPMUPOBAHHOCTD
JKOJIOTUYECKOU KYJIbTYpHI, IIOHUMAaHHE BIIUSHUS
COLIMATIbHO-DKOHOMHUYECKUX IIPOLECCOB HA  COCTOSHHE
IIPUPOJHOMN

U COLUAIbHOM Cpefibl, OCO3HAHUE III00AJIBHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeM;

- IUIJAHAPOBAaHME W  OCYLIECTBICHUE  JICWCTBUH B
OKPY’KaIOILIEH Cpelle Ha OCHOBE 3HAHMS LEJIEH YCTOWYHUBOIO
pa3BUTHS YEJIOBEYECTBA;

- QAKTUBHOE HENPUITHE JEHUCTBUN, TPUHOCALIUX BpEX
OKpYKarollleu cpee;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
JKOJIOTUYECKHE MOCTIECTBUS MPENPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALLATD HX;

- pacIIMpeHuE€ OIbITa JESITEJIBbHOCTH 3KOJIOTHYECKOU
HaIPABJIECHHOCTH.

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTpaXKaTh:

I1P6 5. IlpuoGpereHue ombITa MPUMEHEHUS! OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHUS, UCIIOJIb3YeMBIX B OMOJIOTHUH: HAOIOICHUS

M ONHUCAaHUS JKHUBBIX CHUCTEM, IIPOLECCOB U  SBJICHUU;
OpraHu3ali W TPOBEJACHUS OMOJOTUYECKOTO HDKCIEPUMEHTA,

BBIJIBUKEHUS THUIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY
HCCIEAYeMbIMA  BEIIMYMHAMH,  OOBSICHEHUS  TMOJYYCHHBIX
pE3yNbTaTOB

u  (GOPMYITUPOBAHUS BBHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
IOHATHUM, TEOPUM U 3aKOHOB.

[TP6 6. ChopMUpOBAHHOCTh YMEHHUS BBIIETSATH CYIIECTBEHHBIE
OpU3HAKW  BHUPYCOB, KJIETOK MPOKAPHOT M  DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHa
BEIICCTB W IPEBPAICHUS JHEPTHH B KIETKe, (OTOCHUHTE3a,
MJIACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUIOAOTBOPCHHUS, PA3BUTHSI H PA3MHOKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTreHe3a), 60pbhObI
3a CYIIECTBOBAaHWE, €CTECTBEHHOIO0 0TOOpa, BUI000pa30OBaHUS,
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OBiagenue
JCUCTBUSIMU:
0) cOBMECTHas I€SITEIIbHOCTD:

- TIOHMMAaTh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOU
Y UHIUBUIyaJIbHOU PabOTHI;

YHUBCPCAJIbHBIMU KOMMYHHKAaTUBHBIMHA

- IIPUHUMATH e COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh u KOOPAMHUPOBATH JCHCTBUS
M0 €€ JOCTIDKCHHIO: COCTaBIATh IIJIaH JICHCTBUH,

pacrupenensiTth pold C YYETOM MHEHHMH YYaCTHHUKOB
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI

MPUCTIOCOOTICHHOCTH OPraHU3MOB K Cpelleé OOMTAaHUS, BIMSHUS
KOMIIOHEHTOB ~ JKOCHUCTE€M,  aHTPONOrE€HHBIX  W3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEBpaIlleHUe SHEPTHH B buocdepe.
I[TP6 7. ChopMHpOBAaHHOCTH YMEHHUS NPUMEHSATH TMOJYyYEHHBIE
3HAHUS JUISI O0BSICHEHUSI OMOJIOTMUECKUX MPOIIECCOB U SBIICHUH,
JUISL TIPUHSTUS TIPAKTUUECKUX PEUICHUH B MOBCEIHEBHOM JKHU3HU
Cc 1enpl0 obecneueHUs OE30MAaCHOCTH CBOETO 370POBbS U
3JI0pOBbsl OKPYXKAIOIIUX JIFOJIEH, COOII0CHHS 310pOBOTr0 00paza
KU3HH, HOPM TpPaMOTHOTO TIOBEJACHHS B  OKpY)Karouien
IPUPOJIHON cpefe; MOHUMaHue HeOOXOIMMOCTH UCIIOJIb30BAHUS
JTOCTH)KCHH COBPEMEHHOM OHMOJOTMH U OUOTEXHOJOTHUH st
palroHaIbHOTO MPUPOIONOIB30BAHUS

1K 5.4 PeanunzoBeIBaTh

TEXHOJIOTUYECKUE
MIPOIIECCHI B
MAaIIMHOCTPOUTEITEHOM
MIPOU3BOJICTBE c
CO0JII0ICHHEM
TpeOOBaHUN  OXpPaHbI
Tpyna, Oe30MmacHOCTH

KHU3HEICATEIIbHOCTH U
3alUTBl  OKpYXarouen

Cpeibl, TMPHHIUIIOB M
METOJIOB OepeKIHBOTO
MIPOU3BOJICTBA
(15.02.16);

[IK 2.4 Pa3zpabarbiBath
MpeITIOKEHUE o
COBEPIIIECHCTBOBAHHIO
TEXHOJIOTUIECKUX u
MTPOU3BOJICTBEHHBIX
MPOILIECCOB
W3TOTOBJICHUS

JImgyHOCTHBIC PE3YIbTATBl JOJDKHBI OTpaXaTb B YaCTH!:

9KOJIOTUYECKOTO  BOCIMTaHUS: -  CPOPMHUPOBAHHOCTh
HKOJIOTHYECKON KYJIbTYpBHI, IIOHUMAaHHE BIIUSTHUS
COLIMAJIbHO-DKOHOMHUYECKUX IIPOLECCOB HA  COCTOSHHE
IIPUPOIHOMN

U COLMATbHON Cpefbl, OCO3HAHUE TI00AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- QAKTUBHOE HEMpUsTHE JAEWUCTBUN, TNPUHOCALIIUX Bpel
OKpYKarollei cpere;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
AKOJIOTUYECKHUE MOCTECTBUS MPEINPUHIMAEMbBIX
JIEUCTBUM, IPEIOTBPALLATD HX;

- pacIIMpEeHuE€ OIbITa JEITEJIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJIEHHOCTH.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeSITEIIbHOCTD:

- MOHMMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOU
Y MHIUBHIYaJIbHON paOOTHI;
- OPUHUMATH  IIEJIH

COBMECTHOH  JIeATEIbHOCTH,

I1P6 7. ChopMHpPOBAaHHOCTH yMEHUSI HPUMEHSTH MOJYyYCHHBIC
3HaHUSA JUIsl OOBSICHEHUS! OMOJIOTMUECKUX IPOLIECCOB U SIBICHUI,
JUTSL TIPUHATHS TIPAKTHUECKUX PEIICHUH B MOBCETHEBHOM >KU3HU
C 1enpl0 obecneueHUs OE30MAaCHOCTH CBOETO 370pPOBbS U
3I0POBBSI OKPYXKAIOIIUX JIFO/I€H, COOI0IEHHs 3J0pPOBOTO 00pasa
KHU3HH, HOPM TIPaMOTHOIO TOBEACHHMS B  OKpYKaromien
MPUPOTHON Cpefie; MOHNMaHNue HEOOXOJMMOCTH HCIOJIB30BAHUS
JOCTH)KEHUH COBpPEMEHHON OWOJOTMM U OMOTEXHOJOTMH IJis
PalMOHAIBLHOTO MIPUPOIONOIB30BaHUS
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aBTOTPAKTOPHOMU
texHuk# (23.02.03);
I1IK.3.1 IIpoBoauTh
KOHTpPOJIb IapaMeTpoB,
THAarHOCTHKY u
BOCCTAHOBJICHHE
paboTocrocoOHOCTH
U(POBBIX  YCTPOMCTB
KOMIIBIOTEPHBIX CHCTEM

u KOMILIEKCOB
(09.02.01);

I[IK 2.1 npoBoauTh
WHBEHTAPHU3AIHIO
AKTHBOB 5
00s13aTeNBCTB
9KOHOMHYECKOTO
cyObeKTa M OTpaxkarb
ee PE3yNIbTaThI
(38.02.01);

IIK 3.1 IInanupoBats u
MIPOBOAMUTH 3aHATUS C
JNETBbMH  PAHHETO U
JIOLIKOJIBHOTO BO3pacTa
(44.02.01);

IIK 2.1 OcymecTBusTh
IUIaHUpOBaHWe  paboT
po JKCILTyaTaluu
ANEKTPUYECKOTO "
ANEKTPOMEXAHUYECKOTO
obopynoBaHus
(13.02.13);

I[IK 1.1 ocymecTBasTh
JMarHOCTUKY  CHCTEM,
y3JI0B M MEXAHHU3MOB

OpraHU30BBIBATh u KOOPJAMHHUPOBATH NeNCTBUA
0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUIaH JCeHCTBHIA,
pacupenensitb PpoiaM € Y4YeTOM MHEHUW YYaCTHUKOB
00CyXJaTh pe3yibTaThl COBMECTHOM pabOThI
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aBTOMOOMIILHBIX
neurateneit. (23.02.07)
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2. CTpyKTypa U coaepxxaHue 001eo0pa3oBaTe/IbHOM TUCHUIIIMHBI

Buna yueOHoii padoThl O0bem B yacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72

B T.4.

TEOPETUYECKUE 3aHATUS 52
IPAKTUYECKUE 3aHSITUS 20

na6opaTopHHe 3aHATUA -

OcHoBHOe coep:Kkanne’ 60

IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Coep:KaHue

4 12
MPUKJIAJTHOT0 MOIYJIfA)

IpomexyTounas arrecranus’ (nuddepeHIMpOBaHHbIN 3a4€T) 2

2.1. O0beM JUCUUILIMHBI U BUBI Y4e0HO# padoThl

3 OcHOBHOE COJepKaHWE BKIIOYAET COAepKaTelbHbIC JIMHUU Mo ydeOHOMY mpeamery «buomorms» (6a30BBI ypOBEHB)
denepanpHOll 00pa30BaTENILHOIM MPOrpaMMBI CPEJHEro O0IEero oOpa3oBaHMs, YTBEP)KICHHON NpuKa3oM MHHHCTEpCTBA
npocsemenus Poccuiickoit @enepanuu ot 18 mast 2023 r. N 371 (B penakuuu [Iprukasa Munnpocsemenus Poccuu ot 9
okTsa0ps 2024 r. N 704).
4 TlpodeccHOHATBHO OPHUEHTHUPOBAHHOE COJEpKAHHE MOXKET OBITh paclpefeneHo 10 pas3zaenam (TeMaMm) WiH
CKOHLIEHTPUPOBAHO B pazzene [IpuxiagHoil Moays.
5 dopma npoMexXyTOIHOM aTTeCTaIlH U KOJTMYECTBO YaCOB, OTBOIMMEIX Ha €€ MPOBEICHHE, PETNIAMEHTUPYIOTCS YIeOHBIM
wranom OIT CIIO.
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

®opmupyemMble
HaumeHnoBanue Copepxxanue yueOHOro Mmareprasa (0CHOBHOe U NPo¢ecCHOHAILHO OPUEHTHPOBaHHoOe), | O0bem KOMITETCH I
pa3iesioB U TeM JIa0O0pATOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIMYHH) 4acos
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nea 1. buonorus kak Hayka. 2KuBble ccTeMbl M HX OPraHH3alUs 2
Tema 1.1. Copneprkanue y4eOHOro Marepuasa 2
buonornus buonorus — Hayka o xuBoi npupoje. CBsi3u OMONIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HaYK. JIPYTMMH €CTECTBEHHBIMU HayKaMu, Guiocouei, peaTuruen, 3STUKOn, 3CTETUKON U MPaBOM.
Oobmas Ponp Oumonormn B (OpMHPOBAaHWMM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHUKA OMOJIOTUYECKHX HaYK.
KU3HU Metoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPHUMEHT, ONMUCAHUE, M3MEpPEHHE, OK-02
KJaccu(uKalus, MOIeIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).
JXussie cucteMpl (OMOCHCTEMBI) KaK MPEeaMeT N3ydeHus: ononoruu. OTanuue KUBbIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHu3alyH ouocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMO - T'eOLEHOTHYECKUH),
6rochepHbiit
Pa3nes 2 XuMH4YeCKHI COCTAB M CTPOCHUE KJICTKH 12
Tema 2.1. Copepkanne y4eOHOro MaTepuana 4
XUMUYECKUH COCTaB | XMMUYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JEMEHTBI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona u MuHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAJIbHBIX BEIECTB B KIIETKE.
Y MUHEpaJIbHbIE [Tonnepxanue ocmoTuueckoro OanaHca. buosorndeckas pojib MHUHEpaJIbHBIX BEIIECTB B
BEIIECTBA. 00ecreYeHn! KU3HEACSITeIbHOCTH OPraHU3MOB, MPOSIBICHUS JucOaTaHca MHHEpAIbHbBIX
buonornuecku aneMeHTOB. benku. AmuHOKHCIOTHBIN cocTaB. Pepmentsl. KodepmenTtsl. BuramuHsbl.
BaKHBIC XUMHYECKUE | YrneBoasl. JIunuasl. HykiaenHOBBIE KUCTOTHI.
COC/IMHEHUSI [TpakTHYECKHE 3aHATHS 1
Ne 1 «buonoruveckas pojb MHUHEPAJbHBIX BEIIECTB B OOECHEUEHUHU >KU3HENEATEIbHOCTH
OpPraHU3MOB, MTPOSIBJICHUE TMcOaTaHca MUHEPATbHBIX 3JIEMEHTOB.»
Ne 2 «Onpenenenne HaTUYXS Kpaxmalia B MPOIYKTaX MATAHHSDY
1 OK-01, OK-02,
Tema 2.2. ConeprkaHue yueOHOro MaTepuaa 3 OK-04
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CtpyKTypHO-
(byHKIMOHATBHAS
OpraHu3alys KiIeToK

[{utonorus — Hayka o kietke. KinetouHas Teopust — mpuMep B3auMoAeUCTBUS Ueil U (pakToB
B HAYYHOM IMO3HAHUHU. METOIbI U3yUYEHUS KIIETKU.

Knerka kak menoctHast xuBas cuctema. OOue Npu3HAKU KJIIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunel KIETOK: JyKapuoTHYeckas U mpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MPOKApUOTHYECKOW KieTku. Kietounass creHka Oaktepuil. CTpoeHHE 3YKapHUOTHUYECKOM
kJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[{uTomiazma u ee OpraHoubI.

SAnpo — perynsatopHbslii HieHTp KieTku. CTpoeHue sapa: siaepHas 000J0uKa, KapHoIlia3Mma,
XPOMATHH, SJIPBIIKO. XpPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

HpaKTI/I‘{CCKHe 3aHATHUA

Ne 3 «M3ydenue CTpoeHHUs KIETOK PACTEHUH, )KUBOTHBIX U OAaKTEpUil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax U X ONMCAHUE)»

Pazgen 3. dKuzHeaeaTeJbHOCTDh KJIETKH

Tema 3.1.
OO0OMeH BelIeCTB
Y TIPEBpAILICHHUE

SHEPTUU

B KJIIETKE

CopepxaHue yaeOHOro MaTrepuana

OOMeH BemiecTB, WM METa00aU3M. ACCUMUIIALINS (TUTACTHYECKUI OOMEH) U AMCCUMUIISAIUS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IUHOTrO Mpolecca Meradbonu3Ma. Poib 3aKoHOB
COXpaHEHMs BELIECTBA W DHEPrMM B NMOHMMAHMU MeTabosnu3ma. Tumbl oOMEHa BEILECTB:
aBTOTpo(HBIN U TerepoTpodHbId. Ponb QepMeHTOB B O0OMEHE BEIIECTB U NPEBpPAIlCHUU
sHeprun B KieTke. DorocunHre3. CBeroBas M TeMmHOBas (a3l (orocuHTeza. Peakuum
¢dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. 3JHAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emile.
Bnusinue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €r0 NPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTeHUH. XE€MOCHUHTE3. DHEPreTUYECKUil OOMEH B KIIETKE.

Tema 3.2.
Bbuocunres Oenka

CopepxaHue yaeOHOro MaTepuana

Peakuun MmatpuunHoro cuHTe3a. [eHetnueckas wuHpopmanus u JIHK. Peanuzanus
reHeTHUYeCcKoi nHpopMaluu B KIeTke. ['eHeTndeckuii Koa u ero cBoiictBa. TpaHCKpUMIIHUS —
matpuuHblii  cuHTe3 PHK. Tpancasmus — OuocuHTe3 Oenka. OTambl  TPaHCISLUU.
KoanpoBanue amuHoKucinoT. Ponbs pubocom B OnocuHTe3e Oenka

HpaKTI/ILIeCKOC 3aHATUC

Ne 4 «Pemienne 3aaa4 Ha OonpeaACIICHNUE TOCIICA0BATCIbHOCTH HYKIICOTHUI0B»

Tema 3.3.
Bupycsr

CopepxaHne yaeOHOTo MaTepuana

Hexnerounsie ¢popMbl xku3Hu — Bupycel. Mctopus otkpeitus Bupycos (/1. . MiBaHoBckwuit).
OCOOEHHOCTH CTPOSHHMSI M )KM3HEHHOTO IMKJIAa BUpYycoB. baktepuodaru. bonesnu pacrenuit,

OK-01, OK-02,
OK-04
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KMBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC BUpycaMu. Bupyc nmmyHnoznedpunura genosexka (BUY)
— Bo30ynutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI

Pa3znea 4. Pa3amHoOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB

Tema 4.1.
JKW3HEHHBII LIUKI
KJIETKU

Copepxanue yaueOHOro Marepuaa

Knerounsnii 1K, WIM SKA3HEHHBIH HMKI KieTku. MHTepdasa m mmro3. Ilpoueccsl,
npoTtekaromuye B uatepdase. Perukamnus — peakius matpuanoro cuare3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapuOTHIl. [IUIIIOUIHBIN U TalyIONTHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pazButus opraHuzMoB. Jlenenue kinerku — wmuto3. Craaum murto3a. Ilponeccsl,
IPOUCXOJAIIME HAa pa3HbIX CTagusAX MHUTO3a. DBHOJIOrMYEcCKHil CMBICI  MHUTO3a.
[Tporpammupyemasi ruOesb KJICTKH - alloITO3

Tema 4.2.
DopMBI pa3MHOKEHUS
OpraHU3MOB.
NupuBunyansHoe
pa3BUTHE OPraHU3MOB

CopepxaHue yaueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPraHU3MOB: Oecronoe u mojoBoe. Bupl 6ecrnosoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPTaHU3MOB, €TI0 3HAUEHUE IS CENICKIIUH.
[TonoBoe pa3mHOXkeHHUe, ero oTnuus ot Oecrnonoro. Meito3. Cranun Mmeitosa. IIpoueccsl,
MPOUCXOAIIME Ha craguax wmeinos3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonornueckuit cmpicn M 3HaueHue Meioza. ['amertorenes IlonoBele  kene3bl
OmnogorBopenue. [laprenorenes.MuauBuyansHoe pa3BuTHE (OHTOT€HE3). DMOPHUOHAIBHOE
pasBuTHe (3MOpHOreHe3). DTanbl SMOPHOHAIBHOIO Pa3BUTHUS Y MO3BOHOUYHBIX >KHBOTHBIX:
npoOieHne, TacTpynsinusi, opraHoreHe3. [locTomOpuoOHanmbHOE  pa3BUTHE.  THIBI
NOCTAMOPHOHANIBHOTO Pa3BUTHS: TpsMOE, HempsiMoe (JIMYMHOYHOE). BimsHue cpeabl Ha
pa3BUTHE OPraHU3MOB; (PaKTOPBI, CHOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOJICTBA.

HpaKTI/IquKOC 3aHATUC

Ne 5 Undexmonnbie 3a00neBaHus ¥ SMUAEMUN B UCTOPUU UeloBeYecTBa. BakiuHamms kak
npoduIakTuka UHPEKIIMOHHBIX 3a00JI€BaHUIA

OK-01, OK-02,
OK-04

Paspnen S. HaciieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HaCIIIOBaHHS U

U3MEHYHUBOCTHU

Conepxanue yq4eOHOro MaTeprasa

[Ipeamer u 3amaun reHeTUKU. Poiib LUTOJIOTMM U SMOPHOJOTHM B CTAHOBJICHHMH T'€HETHUKH.
Bxian poccuiickux M 3apyO€XHBIX YUEHBIX B pa3BUTHE TE€HETUKU. MeToibl T€HETUKU
(ruOpUIONIOTHYECKUH, ITUTOI€HETHUYECKUH, MOJEKyIIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYeCKre MOHATHA. [ 'eHeTn4ecKasi CHMBOJIMKA, UCTIONIb3yeMasl B CXeMaX CKpEeIIMBaHHM.
3aKOHOMEPHOCTH  HAcl€AOBaHMsA  IPU3HAKOB,  ycTaHOBIEHHble [.  Mennenem.
MonoruOpuiHoe ckpeuuBaHue. 3aKOH €AMHO000pa3us THOPUAOB TEPBOr0 IMOKOJIEHHMS.

OK-01, OK-02,
OK-04
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[IpaBmio noMuHHMpOBaHUA. 3aKOH pacCIICIUICHUs MpU3HAKOB. ['MIOTe3a 4YKMCTOTHI TaMeT.
[TonmHoe W HemoaHOE AOMUHUpOBaHHE. J[MTHOpUAHOE CKpelMBaHUEe. 3aKOH HE3aBUCUMOTO
HacJIeJ0OBaHMUS TPU3HAKOB. [lUTOreHEeTHYEeCKHe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSA.
AHanu3upyloliee CckpemnuBanue. Vcnonb30BaHHEe aHATU3UPYIOUIETO CKPEIIMBAHUS JJIA
omnpeneneHus reHotuna ocodu. CIEIUICHHOE HAacleoBaHWE IMPU3HAKOB. ['eHeTHKa IoJa.
N3MEeHYNBOCTD.

HpaKTI/I‘ICCKI/Ie 3aHATUA

Ne 6 Pemrenue 3a/la4d Ha OIpCACICHHUC BCPOATHOCTH BO3HHKHOBCHHA HACJICACTBCHHLIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B33HMOI[€I71CTBI/I$I I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXCM CKpCHIMBAHHWA

Ne 7 MHsmeHuuBocth. CocCTaBlI€HHME TI'OMOJIOTHYECKUX pAaaoB B HacCJICJICTBEHHOM
N3MCHYHNBOCTH

Tema 5.2.
T'eHeTnka yenoBeka

CopepxaHue yaeOHOro MaTrepuana

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
reHealornYeckuii, OJIN3HELOBbIN, IMTOr€HEeTUYECKUH, OMOXMMUYECKUH, MOJEKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIpeAEEeHUE T€HOTHIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHMUE, B TOM uKcie ¢ nomouisto [11P-ananuza. Hacnencrsennsle 3a0osaeBanus
YyelloBeKa: TEHHble O0Je3HH, OOJIe3HM C HACIEACTBEHHOW MpPeapacioyioKeHHOCTBIO,
XpoMOcOoMHBIe Oose3Hu. ComaTtudyeckue M TeHepaTUBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[TpuHumnel  3710poBOrO0  00pa3za JKHU3HM, JAWArHOCTUKHU, TMPOPWIAKTUKH U  JICYECHUS
reHeTHYecKux  Oone3Hel.  MeauKo-reHeTH4YecKoe  KOHCYJIbTHpOBaHME.  3HA4YCHHE
MEAMIMHCKOW TE€HEeTUKHM B MPENOTBPALEHUH W JIEYEHUH TIE€HEeTHYECKUX 3a00JIeBaHUi
4eJI0BEKA

IIpakTHueckoe 3aHsaTHE

Ne 8 «CocraBiieHue u aHanu3 POOOCITOBHBIX YCIIOBCKA»

Pa3gen 6. DBoaronuon

Has OMOJIOTUA

(o]

Tema 6.1.
OBOJIIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

Conepxanue yq4eOHOro MaTeprasa

[TpennocbuIKu BO3SHUKHOBEHHSI YBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPHS U €€ MECTO
B Ouosnoruu. BiusiHME SBONIOIMOHHON TEOpUM HA pPa3BUTHE OWOJIOIMHM U JPYTUX HayK.
CBunerenscTBa SBOJIIOLIMH. ITaneoHnronoruyeckue, 6uoreorpaduyeckue,
SMOPHOJIOTHYECKHE, CPABHUTEIBHO-aHATOMUYECKHE, MOJIEKYIISIPHO-ONOXUMUYECKHE.

OK-01, OK-02,
OK-04
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OpomononHass Teopusa Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHUHHU3MA.
JIBuokylye Cuibl 3BOJIOLUMHM BHAOB 10 JlapBuHY (M30BITOYHOE pPAa3sMHOKEHUE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEolpeaeneHHas H3MEHUYMBOCTh, OOphOa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOP). MUKPOIBOIIOIHS, MAKPOIBOJOIIHS

HpaKTI/I‘ICCKI/Ie 3aHATUA

Ne 9 «M3yueHune CTpyKTYyphl U KPUTEPUEB BUIA)

Ne 10 «Onucanne npucnocoOIeHHOCTH OPraHi3Ma U €€ OTHOCUTEIIBHOTO XapaKTepa

Pa3znen 7. Bo3HUKHOBeHHE ¥ pa3BUTHE KM3HM HAa 3emJie

Tema 7.1.
3apoxaceHue
Y Pa3BUTHE KU3HU

Copepxanne yueOHOro Marepuaa

Jlonay4yHble NpPEICTABICHUS O 3apOXIACHUM KU3HHU. HaydHble rumore3sl BOZHMKHOBEHUS
JKU3HU Ha 3emJie: abuoreHes U MaHcHepMusa. XUMUYecKas 3BOJIONUsA. AOHMOTeHHbIN CHHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOJATBEPKIACHUE
XUMUUYECKON HBOJIFOLMK. HavanepHble 3Tanbl Ouosiorudeckoil ssoirronmu. | mnoresa PHK-
mupa. PopMUpOBaHHE MEMOpPAaHHBIX CTPYKTYp M BO3HUKHOBEHHE NpOTOKJIETKU. [lepBbie
KJIETKHM U UX 3BONIOLUSA. POPMUPOBAHME OCHOBHBIX I'PYII )KMBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM U nepuojaMm. Karapxeil. Apxeiickas U mpoTepo3oicKas
opbl. [laneosoiickas spa U e€ mepuonbl: KeMOPUNCKUN, OPIOBUKCKHM, CHUITYpPHICKHI,
JIEBOHCKMM, KAMEHHOYTOJIbHBINA, NEPMCKUI. Me30301CKas 3pa U €€ MepUobl: TPUACOBBI,
1opckuii, MenoBoi. KaiiHo3olickas 3pa M €€ TNEpUOAbL: IAJIECOrCHOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

NI -

Tema 7.2.
Cucrema

OpTraHHu4Y€CKOro Mupa.

IIpoucxoxaenue
YeJI0BEKa —
aHTPOIIOTEHE3

CopepxaHue yaeOHOTo MaTepuana

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BoJoUHUU. OCHOBHBIE CHUCTEMaTHYECKHE
IpyNIbl OpraHU3MOB. XapaKTEpUCTHKA KIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE
ATamnbl SBOJIIOIMHM PACTUTENIIBHOTO W JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH H
KUBOTHBIX. [l0sIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

OBojironuUsl  4eloBeKa. AHTpONoJiorusi Kak Hayka. Pa3BuTue mnpeacTaBieHUH o
IIPOUCXOXKICHUN 4YeJoBeKa. MeTonbl M3ydeHMsl aHTpornoreHesa. CXOICTBAa U pa3iavyus
yelloBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe TMOJIOKEHHE 4YeloBeKa. JIBMXKyIue CHIlbl
(akroper) anTpomorene3a. HacnencTBeHHas H3MEHYMBOCTb M €CTECTBEHHBIH OTOOP.
OOmiecTBeHHBII 00pa3 JKU3HM, HW3TOTOBJICHHE OpPYIUNH TpyJAa, MbBIIUICHHWE, peYb.
YenoBeueckue pachl.

ITpakTueckue 3aHsATHS

Ne 11 «AHanus u OLICHKA PA3JIMYHBIX THIIOTE3 NPOUCXOXKACHUSA KU3HU HA 3emne»

OK-01, OK-02,
OK-04
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Pasznea 8. Opranusmbl 1 OKpy:Ka0IIAs cpeaa

Tema 8.1. Copepxanne yaeOHOT0o MaTrepuaa 2
Dkonorus DKoJorHs Kak HayKa. 3a/laqd U pa3/ieibl SKOJOTHH. MeTOIbl 3KOJIOTHYECKUX UCCIICIOBAHHIA.
Kak Hayka. Cpenpl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpesibl OOMTaHUS OPraHU3MOB:
KHU3HH. BOJIHASI, HA3E€MHO-BO3JyIIHAs, ITIOYBCHHAs, BHYTPHOPTaHU3MEHHAs. DKOJOTHYECKUE
DKOJIOrn4ecKue daxTopsl. Kiaccudukanms 5Konorndeckux (akToOpoB: aOMOTHUECKUE, OMOTHYECKUE WU
(hakTOopBHI. aHTponoreHHsle. JleficTBHe »sKoNOrMueckux (PakTopoB Ha OpraHuU3Mbl. AOHOTHYECKHE OK-01, OK-02,
DKOJIOrn4ecKue daxTopsl: CBeT, TeMIeparypa, BiaxkHocTh. Doronepuoausm. [Ipucnocobiaenrs opraHu3MoB OK-04, OK-07
XapaKTEPUCTHKU K JelcTBHIO abmotuveckux ¢akTopoB. buonormveckue putmbl. buotuueckue ¢(akTophl.
OIS H Bugpl  OMOTHYECKMX  B3aMMOJCHCTBHIA: KOHKYPEHIIMS, XHUIIHHYECTBO. [lapasutusm,
MYTYyajan3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIIN3M, HEHTpaIIU3M.
3HaueHHe OMOTHYECKUX B3aUMOJCHCTBUH Ul CYIIECTBOBAHUS OPTraHM3MOB B IMPUPOIHBIX
cooOmiecTBax. OKOJOTHYECKUE XapPaKTEPUCTHKH monyisuud. OCHOBHBIC IOKAa3aTeln
HOMYJISIUN: YHACICHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTb, MPHPOCT, MUIPAIIUS.
JlMHaMuKa YMCIICHHOCTH MONYJISIIAN U €€ PeryJsnus
Pa3znen 9. CooOmiecTBa M IK0JIOrHYeCKHE CHCTEMBI 12 OK-01, OK-02,
Tema 9.1. CozepkaHue yueOHOTo MaTepuasa 5 OK-04, OK-07
CoobmiecTBa CooOmiecTBO ~ opraHu3mMoB  —  OuomeHo3.  CTpykTypsl ~ OuWoIleHO3a:  BHIOBa, IIK 5.4
OpraHu3MOB, IPOCTPAHCTBEHHAsI, TpopHuecKas (nuIiesas). Buabi-romunanTel. CBsi3u B OHOIIEHO3E. IIK 2.4
9KOCUCTEMBI. Okonoruyeckue cucrteMsl (9kocucteMmsbl). IloHsaTne 06 »sKkocucTemMe U OuOreoleHo3e. IIK 3.1
buocdepa. Binsane | OyHKIMOHATBHBIE KOMIIOHEHTHI AKOCHUCTEMBI: TMPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI. IIK 2.1
AHTPOTIOT€HHBIX KpyroBopot BemiecTs M MOTOK SHEPTUH B dKOcHcTeMe. Tpoduyeckne (MUIIEBBIE) YPOBHH IIK 3.1
(akTopos Ha skocucTeMbl. IIumesble nenu u cetd. OCHOBHBIE IIOKa3aTelW DKOCUCTEMBI: OMoMacca, IIK 2.1
o6uochepy IPOIYKIHUS. DKOJIOTHUECKHE MHPaMUIbL: MPOAYKIIMU, YUCICHHOCTH, Onomacchel. CBOWCTBa IIK 1.1

HKOCUCTEM:  yCTOMYMBOCTH, camoperyisiusi, passurue. Cykneccus. IIpuponnsie
HKOCHUCTEMBI. DKOCHUCTEMBI PeK M 03€p. DKOCHCTEMa XBOWHOTO WJIHM IIMPOKOJIMCTBEHHOTO
neca. AHTPOIIOTE€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMEI. Y pO03KOCUCTEMBI. bronorudeckoe u
XO03sICTBEHHOE 3HAUEHHE arpo’KOCUCTeM U ypOoskocucteM. bruopasHooOpasue kak (axrop
ycToiuuBocTH sKocucTeM. CoxpaHeHne OMOJIOrHYecKoro pazHooOpasus Ha 3emie. YdeHue
B. U. Bepnaackoro o Ouocdepe. I'panursi, coctaB u cTpykTrypa Ouochepsl. Kusoe
BemiectBO U ero ¢yHkuuu. OcoOeHHocTH Ouochepsl Kak TI100aIbHOW 3IKOCHCTEMBI.
JluHamMuyeckoe paBHOBecHMe W oOpaTHas CBs3b B Ouocdepe. KpyroBopoTsl BemiecTs u
OMOTCOXMMHUYECKHNE IHKJIBl DJEeMEHTOB (yriaepoja, aszora). 30HaIbHOCTH OHOC(hEepHI.
AHTponorenHsle u3MeHeHus B 6uocdepe. YenoseyectBo B Ouochepe 3emnu. ['nmobasibHbIe
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9KOJIOTHYECKHE npo6neMm.

HpaKTI/I‘IeCKOG 3aHATUC

Ne 12 «PerieHne 5K0JIOTHYECKUX 3a/la4 Ha IIpaBUJIO 9KOJIOTHYECKON IMUpaMuibl»

IIpodeccnonaibHO OpHEHTHPOBAHHOE CcoO/epkaHMe (coaep:KaHHEe NPHUKJIATHOTO
MO/1YJIfA)

IIpakTueckue 3aHsATHS

No 13 «Ananu3 BO3JAEHCTBHS Ha OKpPYXKAIOUIyI0 cpeay B 00JacTH CcBoel Oymymieit
npodeccun

Ne 14 «OTx01b! TPOU3BOJACTBAY

Tema 9.2.
Bmmsaune conmansHO-
9KOJIOTHYECKUX
(dakTopoB Ha
37I0pPOBbE YEJIOBEKA

IIpodeccuonanbHO OpHEHTHPOBAHHOE cojiep:KaHue (coAepiKaHHe TPHUKJIATHOIO
MOJLYJISA)

310poBbe U ero cocrasisomue. OakTopsl, MOJOKUTEILHO U OTPULIATENBHO BIUAIOIIUE HA
opranusM 4esioBeka. IIpoOirema TEXHOT€HHBIX BO3ACUCTBUI Ha 3J0pOBbE YeEJIOBEKa
(37eKTpOMAarHuTHbIE IMOJs, OBITOBAs XHMMHS, H30BITOYHBIE IIyMbI, pagvalus U T.IL.).
Apanranus  opraHu3Ma uenoBeka K (akropam okpyxkatomiei cpenbl. [IpuHIMTBL
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Guznyeckas aKTUBHOCTb U 37J0POBBE.
brnoxummueckie acleKThI panrOHAJILHOI'O IMMTAHUSA

[IpakTrueckue 3aHATHS

Neo 15 «YmcTBeHHas paboTOCIIOCOOHOCTh)

Pa3nen 10. Cesiekunsi OpranHn3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenmexknus
KaK HayKa U TpoIiecc.
OCHOBEBI
OHMOTEXHOJIOTHH.

Copepkanne y4eOHOro Marepuana

Cenexkuns Kak HayKa M IpoLECC. 3apOKACHUE CEIeKUUU U AoMecTukanusa. Yuenue H. H.
BaBumiioBa 0 1eHTpax MHOroo0Opasus M HMPOUCXOXKACHUS KYJIbTYpHBIX pacTeHuil. LIeHTpsI
IIPOUCXOXKICHNS JOMAIIHUX XUBOTHBIX. CopT, nmopona, mrtamMMm. COBpPEMEHHBIE METOJBI
CEJIEKIUH. MaccoBblit
U UHAWBUIYAIbHBIH OTOOpHI B CEJNEKLIMU pacTeHUH M >KMBOTHBIX. OLEHKa 3KCTephbepa.
bnuskoposcTBeHHOE cKpelrBaHue — MHOpuAUHr. Yucras nuaus. CKpeliuBaHUE YHCTHIX
muHui. Tereposuc, unu ruOpuaHas cuia. HepoicTBeHHOe CKpellMBaHHWE — ayTOPHUAMHT.
Otpanénnas rubpuauzanuss u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M TOJy4YeHHe
[IOJIMILIOUIOB. Joctrxxenust CEJIEKLIUU pacTeHui, JKUBOTHBIX u
MHUKPOOPTraHU3MOB.bHOTEXHOIOTHS KaK OTpaciib MIPOU3BOACTBA. [ €HHas MHKEHEpHs. DTarnbl
co3nanus pekomoOunantHoi JIHK u Tpancrennsix opranusmoB. KieTouHas WHXEHEpHUS.
Kirerounsle KynbTypbl. MHKpPOKIOHAIbHOE pa3MHOXKEHHE pacTeHuidl. KioHumpoBaHue

OK-01, OK-02,
OK-04, OK-07
IIK 5.4
IIK 2.4
IIK 3.1
IIK 2.1
IIK 3.1
IIK 2.1
IIK 1.1
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BBICOKOITPOJYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHYECKHE
npo6aembl. MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPTaHU3MbI

Tema 10.2. IIpodeccnoHajibHO OpPHEHTHPOBAHHOE cojepkaHue (colaep:KaHHe TMPHKJIATHOTO 3
Buorexuonorun MOLYJIs1)
B JKU3HU U poeccuu | OCHOBHBIC HANPABICHUS COBPEMEHHOM OMOTEXHOJIOTUH B MPOGECCHOHATBLHOMN IS TeTbHOCTH
4eJI0BEKa. MeTtobl OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJOIrMUECKUX
U TEHETHMYECKMX OJKCIepuMeHToB. [IpaBuna moumcka ¥ aHanu3a OMOIKOJIIOTHYECKOM
nHpopmanuu
U3 pa3IMYHBIX MCTOYHUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPeJCTBa MacCOBOM
uHopmManuu, cetb IHTEpHeT U Apyrue)
ITpakTHYECKOE 3aHSTHE 1
Ne 16 Keiicbl Ha aHanu3 nH(pOpPMAMKU O HAYYHBIX JOCTHIKEHHUSAX B OOJIACTH T'€HETHYECKHX
TEXHOJIOTHH, KJIETOYHON MH)KCHEPUH, TUIIEBBIX OMOTEXHOJIOTUH.
Pa3gen 11. Pemenne keiicoB B 06J1acTH 6HOTexHO10THii © 4 OK-01, OK-02,
Tema 11.1.1. IIpodeccnoHanbHO OpHEHTHPOBAHHOE co/iep:kaHHe (colep:KaHHe TPHUKJIATHOIO 2 OK-04, OK-07
BuorexHonoruu MOJLyJist) IIK 5.4
Y TEXHUIECKHE ITpakTHYECKHE 3aHATHS IIK 2.4
CHCTEMBI No 17 Keiicet Ha aHanu3 wHOOpPMAIMU O Pa3BUTUU OWOTEXHOJOTUH C TPUMEHEHHUEM 1 IIK 3.1
TEXHUYECKUX CUCTEM U X MPUMEHEHHE B )KU3HHU YEIOBEeKa, MOMCK M aHAJIN3 HH(POpMALUU U3 IIK 2.1
pa3IMYHBIX MCTOYHMKOB (HAayuyHas M ydueOHO-HaydHas JMTepaTypa, CpPEACTBA MAacCOBOM IIK 3.1
uH(pOpMaNuH, ceTh HTEpHET U ApyTHE) IIK 2.1
ITIK 1.1
Ne 18 3amura keiicoB Ha aHaU3 MHGOPMAIMK O Pa3BUTHH OMOTEXHOJIOTUH € MPUMEHEHHEM 1
TEXHUYECKUX CHCTEM U MX IPUMEHEHHUE B )KU3HU YEIIOBEKa,
Ne 19 Keiicsl Ha aHasIM3 HHGOPMALIMU O HAYYHBIX JTIOCTHKEHUIX B 00JaCTH OMOHUKH 1
Ne 20 3amura keiicoB Ha aHanu3 UHGOPMAIMK O HAYYHBIX JOCTHXKEHHIX B 00JIACTH OMOHUKHU 1
IIpomexyTounas arrectaums (quddepeHIIMPOBaHHBIN 3a4eT) 2
Bceero: 72

6 O6pazoBaTenbHAs OpPraHU3alUs CAMOCTOSTEIFHO ONPE/IeNsIeT COIepKaHne pas ielia, BEIOHpast 0JJHy U3 npeuioskeHHbIx tem 11.1.1 -11.1.3.
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILIHHBI
3.1. [as peaau3zanuM MNporpaMMbl AUCHUIUIMHBI [O/LKHbI OBbITh NPEIyCMOTPEHBI
cIeyIolue crenuaabHble MOMEeIeHHs:

Kabuner «buonoruu, -5KOJOTHM, 5SKOJOTHYECKHMX OCHOB MPHUPOIONOIL30BAHUSY,
OCHAIIIEHHBIH 00OpyIOBaHMEM: KOMILJIEKT y4eOHOU MeOenu, Jocka MeJoBas, padouee MEecTo
npenoaaBaresisl; TEXHUYECKMMH CpEACTBAMHU OOY4YEHMs: HOYTOYK, MYJIbTHUMEIUA-TIPOEKTOp C
skpanoM; JlabopaTopHO- TEXHOJOTMYECKOe O0OpyAOBaHWE: OHOJIOTMYECKHH MHUKPOCKOI
Levenhuk MED D10T, uudposas naboparopust Apxume.

3.2. UndopmanmonHoe odecnevyeHne peaau3anun NporpaMmmbl

Jis peanu3anuu TporpaMMbl  OMONIMOTEYHBIH (OHI 00pa3oBaTENbHON OpraHU3aluu
JIOJDKEH MMETD TeYaTHbIC W/ 3JIEKTPOHHBIE 00pa30oBaTeIbHbIe M MHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE ISl MCIIOJIb30BaHUSA B 00pa30BaTEILHOM IIPOLIECCEe, HE CTaplle MATU JIET ¢
MOMEHTA U3/IaHHUs.

PexomeHnayemple  medaTHble M3JAHUS 10 peajH3aluu  00meo0pa3oBaTeIbHON

JUCHHUIINIMHBI ITPCACTABJICHBI B MCTOAWMYCCKUX PCKOMCHAALIUMAX I10 OpraHU3alluu 06y‘IeHI/I$I.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM IUCHUNIMHBI

KoHTpoJIb U oOlleHKa pe3ylIbTaTOB OCBOEHUS O0IIE00pa30BATEIBHON NUCIUTUTHHBI

PaCKpBIBAIOTCS Uepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIC Ha (JOPMHUPOBAHUE OOLINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciaM U TEMaM COACPIKaHUA yqe6Hor0 marepuala.

Oobmasi/npodeccuoHanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIEeTEeHIUs MepOonpUsITUsi

OK 01. Bsibupare cnocobsr | Tembr 2.1 -2.2, 3.1- 3.3, | O6cyxaeHue mo Borpocam
peleHus 3amaq | 4.1-4.2, 5.1-5.2, 6.1, 7.1- | JieKIHH

npodeccnoHanbHOM 7.2, 81, 9192 II-ok, Pa3pabotka rioccapus

ACATCIIBHOCTH HNPUMCHUTCIIBHO
K pa3IM4YHbIM KOHTCKCTaM

10.1, 10.2 IT-o/c, 11.1II-
o/c

3arnoynHeHue
TabJInIl
TectupoBanue
VYcerHblii onpoc
JIMKTaHT Ha WCIOJb30BaHUE
apryMEeHTOB, OHOJIOrHYECKOi
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue pe3ynbTaTOB
IPAKTUYECKUX paboT
KonTpoibabie paboThl

3ammTa TBOpUECKUX padoT
Brinmonnenue 3aJTaHUN
MIPOMEXKYTOUYHOM aTTECTALNU

CPaBHUTCJIbHBIX

OK 02. Hcnonb3oBats
COBPEMEHHBIE CPE/ICTBA MOUCKA,
a”Hain3a

Temsr 1.1, 2.1 -2.2, 3.1-
3.3, 4142, 5152, 6.1
7.1-7.2, 8.1, 9.1-9.2[T-o/c,

OuenuBaemas IUCKyccus 110
BOIIpOCaM JIEKIIUU
PazpaboTka MeHTaIbHON

" HHTEPIPETAMH | 14 1 102 [T-o/c, 11.11T-0/c | KAPTH! B MUHM rpynnax

uHpopManuy, Brinonnenue u 3ammra

u MH(GOPMaIIMOHHbIE MPaKTUYECKUX paboT

TEXHOJIOTUU JJISi BBINOJHEHUS [IpencraBnenue  pe3ynbTaToOB

3a1a4 npodeccuoHanbHOM MPaKTUYECKUX padoT

JeSTeNbHOCTH [IpencraBnenue ycTHBIX
COO0OIIeHUH C pe3eHTaluel,
HOJTOTOBJIEHHBIX 10 MEPEYHIO
HCTOYHUKOB,
PEKOMEH/1I0BaHHbIX
IIPEeroiaBaTesIeM

OK 04. O¢dextuBno | Tempr 2.1 -2.2, 3.1- 3.3, | O6cyxaeHue Mo Bornpocam

B3aMMO/ICIICTBOBATh U paboTaTh
B KOJIJIEKTUBE U KOMaHE

4.1-4.2, 5.1-5.2, 6.1, 7.1-
7.2, 81, 9.1-9.2 TIl-o/,
10.1, 10.2 IT-o/c, 11.11T-0/c

JEKIAN
[IpencraBnenue  pe3ynbTaToOB
MPaKTUYECKUX padoT

3amura TBOpUECKuX padoT
3amuTa WH/IBUTYaTbHBIX
IIPOEKTOB

OK 07. ConericTBOBaThH
COXpaHEHUIO OKpY>KaroIeu
Cpenbl, PEeCypcocOEPEeRKECHHUIO,
MIPUMEHSATD 3HAHUS

Temsr 2.1 -2.2, 3.1- 3.3,
4.1-4.2, 5.1-5.2, 6.1, 7.1-
7.2, 8.1, 9.1-9.2 II-o/c,
10.1, 10.2 IT-o/c, 11.11T-0/c

OO6cyxaeHue Mo Bompocam
JEKIUU

Pa3pabotka rioccapus
3aroNHeHNe  CPaBHUTEIbHBIX
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00 W3MEHEHNHN KJIMMAaTa,

TIPUHIIUTIBI OepexKIMBOTO
MIPOM3BO/ICTBA, 3¢ peKTUBHO
JIECTBOBATH

B 4Up €3BBIYalfHBIX CUTyalusx

TabJInIl

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYecKOi
TEPMUHOJIOTUU U CUMBOJIMKU
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenne pe3ynbTaToOB
MIPaKTUYECKUX paboT
KouTpoibHubie paboThl

3amurTa TBOpUECKUX padoT
3amura WHIMBUAYaTbHBIX
IIPOEKTOB

Brinmonuenue 3aganuii
MIPOMEXKYTOUYHOM aTTECTALNU

IIK 5.4
IIK 2.4
IIK 3.1
IIK 2.1
IIK 3.1
IIK 2.1
IIK 1.1

IT-o/c

[lpencraBnenne  pe3ynbTaTOB
IPAKTUYECKUX paboT
KontpossHbIe paboThI

3ammTa TBOpUECKUX padoT
3amura WH/IUBUYaJIbHBIX
IPOEKTOB
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