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PabGouast mnporpamma oO0mieoOpa3oBaTeIbHON  y4E€OHOM  MUCIUTLIAHBI
«buoJsiorus» paszpaboraHa Ha OCHOBE (eaepaabHOTO TOCYIaPCTBEHHOTO
o0pa30BaTeILHOTO CTaHAApTa cpemHero odbmero obpaszoBanms (mainee — DPIOC
COO0), yrBepxkaeHHoro npukazom MunoopHayku Poccun ot 17.05.2012r. Ne 413
(c BHecennbiMu u3MeHeHusiMu (IIpuka3 ot 12 aBrycra 2022 roma Ne 732),
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npodeccun 15.01.05 Crapuuk (Py4HO# M YACTUYHO MEXaAHU3MPOBAHHOU
ceapku (HamnaBkm) (ITpuka3 Munnpocsemienuss P@ ot 15.11 2023r. Ne863),
09.01.03 Oneparop uHpopMaAIMOHHBIX cucTeM M pecypcoB (yTB. IIpukazom
MunucrepctBa IIpocsemenuss P® ot 11 wosOps 2022 r. Ne 974), 23.01.08
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Munnpocemenus: Poccun ot 26.08.2022 Ne 774 (pen. ot 03.07.2024)), 43.01.09
IMoBap, konaurep (y1B. IIpukazom Munnpocsenienuss Poccuu ot 26.08.2022 No
774 (pen. ot 03.07.2024)) u BHecenHbix wu3MeHeHuM (IIpuxaz Ne 464
Munnpocsemienusi PO ot 03.07.2024 «O BHeceHHM U3MEHEHUN B (enepaibHbIe
rocyJapCTBeHHbIE 00pa3oBaTEIbHBIE CTAaHAAPTHI CPEIHETO MPOPECCHOHAIBHOTO
oOpa3oBaHUsD).

Opranuszaunus pa3padoTYuK: I'ocynapcTBenHOE OrOKETHOE
npodeccuonanbHoe  oOpaszoBaTenbHOE  yupexiaeHue PocToBckoit — obnmactu
«MuepoBCcKui Ka3aunii KaeTCKui po(ecCUOHaTbHBIN TEXHUKYM)»

Paspadoruuk: KynunuueBa AHTOHMHA ['eoprueBHa — mpenoaaBaTeilb
OMOJIOTUM U DKOJIOTUH BBICIIEH  KBaJM(UKAIMOHHONW  KaTEeropuu
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obnacTu « MUJIJIEpOBCKUI Ka3aunidi KaIeTCKU PO()eCCHOHATBHBIN TEXHUKYM.
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1. O0masi xapaKkTepucTUKa NPUMEPHOii pado4eil mporpaMMel

0011e00pa3oBaTe/IbHON JUCHUILIUHBI «bHoT0rH»

1.1. MecTo TUCHUILIMHBI B CTPYKType 00pa3oBaTeibHOW MPOrpaMmbl
CIIO:

O6meobpazoBaTenbHas aucuuIUinHa «buonorus» sBisieTcss 00s13aTeabHOM
4yacThl0  0011e00pa30BaTeIbHOIO IMKJIAa 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBerctBut ¢ ®I'OC  CIIO mno mnpodeccun 09.01.03  Omneparop
WH(OPMAITMOHHBIX CHCTEM M pecypcoB. 15.01.05 Cpapmuk pydHOW W HYaCTHUYHO
MexaHu3upoBaHHOM cBapku. 23.03.08 Cnecapp 1O pPEMOHTY CTPOMUTEIBHBIX

mamunH. 43.01.09 IToBap, konauTep.

(npogpeccuu/cneyuanvrocmu)

1.2. llesan u muIaHupyemble pe3yJbTAThl 0CBOCHUS JUCHUIIIHHBI:
1.2.1. Heab AuCUMIIAHBI

ConepxaHue MporpaMmbl 0011e00pa30BaTeIbHON TUCITUILINHBI «bromorusy
HAIpaBJICHO Ha JOCTIXKEHHE pE3yJIbTaTOB €€ H3Yy4YeHUS B COOTBETCTBUU C
tpedoBanusimu  GI'OC COO c¢ yueroM mnpodecCHOHANIBHON HampaBIEHHOCTH
®I'OC CIIO. lenp n3ydenuss qucHUIUIMHbL «bronorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YaloIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHW3allud JKUBBIX CHCTEM pa3HOTO0 paHra u NPUOOPETEHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHWS IS TPAMOTHBIX JIEUCTBHI B OTHOIIEHWU OOBEKTOB
YKUBOUM TIPHPOBI U PEIICHUS Pa3IMYHBIX KU3HCHHBIX IMPOOJICM.
JlocTiokeHne 1enu u3ydeHus JuciuIuinHbl «buonmorus» Ha 06a30BOM ypOBHE
obOecrieunBaeTCsl peIIeHUeM CISAYIONINX 3a1a4:
o OCBOCHHE OOYYArOUIMMHCS CHUCTEMBbl 3HAHUH O OHOJOTUYECKUX TEOpHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIy>KaIlUX OCHOBOU
1 (OPMHUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUDa,

0 MCTOJAaxX HAy4YHOI'0 IIO3HAHHS, CTPOCHHUMU, MHOFOO6paSI/II/I U OCOOEHHOCTSX



JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alliM, BBIAAIOIIUXCA OTKPBITUSX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

o dbopmupoBaHue y OOy4YalOIIMXCA I[M03HABATENIbHBIX, HMHTEIUICKTYyaIbHBIX
U TBOPUYECKHX CIOCOOHOCTEH B MpoOIlecCe aHallM3a JAaHHBIX O MYyTSIX Pa3BUTHUS
B OMOJIOTMH HAYYHBIX B3IJISJ0B, UACH M MOJXOJO0B K M3YYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluy;

o CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyabTyphl, (GYHKIIMOHATBHON
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHATH U OLICHUBATH SIBIICHUS OKPY>KalOIETOo
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX IPHU
M3y4YEeHUU OUOJIOTHH;

o dopmupoBaHue y OOy4YalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIBHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI 1 arpoOUOTEXHOJIOTUH;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM >KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

o OCO3HAHWE WEHHOCTH OWMOJOTMYECKUX 3HAHWM JJi1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

° npUMEHEHUEe MPUOOPETEHHBIX 3HAHWW U YMEHHUU B MOBCEIHEBHOW >KU3HU
JUISl OLIEHKH TIOCIIEACTBUM CBOEM JESATEIBHOCTH IO OTHOLIEHWIO K OKPYKAKOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME U  COOJIIOJICHHE  MeEp

poUIAKTHKA 3a00JICBaHUM.



Koa u Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI

HanMeHOBaHHe

q)OPM“PyeMHuX O6ume’ I[I/Iculzlr[.m/mapﬂl,le2

KOMIIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI OTpaxars B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MeCTE M POJH OMOJIOTHH
croco0bl  pelieHus | TPYAOBOIO BOCIIUTAHUS: B CHUCTEME€ HAy4YHOI'O 3HaHUs; (YHKUIMOHAIBHOM TIPaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYyAY, OCO3HAaHUE LIEHHOCTU 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 (caMmoperysuus),

- HWHTEpEC K paM4HbIM cdepaM MnpodecCHOHATHHON
JIeATEeILHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnajieHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

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

- YCTAaHaBIIMBATh CYMICCTBCHHBIA TNPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001IeHNS;

- OTIPEICIIATH LEH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTaTOB

JCATCIIbHOCTh, OICHHUBATH
oeJjsAM, OILCHHMBATL PHUCKU

OuocuHTe3 Oenka, CTPYKTYpHash OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMmoperyJsnus, CaMOBOCIIPOU3BEICHHUE
(penponykuus), HACJIEICTBEHHOCTD, U3MEHYHBOCTb,
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

OCHOBOTOJIararne OMOJIOrnuecKrue 3aKOHbI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.U. BaswmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHunbl ux OpUMEHUMOCTH 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 OMMCAHMS JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM; OpraHu3aliu

! VKasbIBAIOTCS INYHOCTHBIE 1 MeTanpenmetHeie pe3ynbraTsl 13 @I'OC COO, B popMupoBaHHH KOTOPEIX Y4acTBYeT 001Ie00pa3oBaTebHast JUCIUILIAHA.
2JJ;I/ICuI/mm/IHale)Ie (mpenMeTHBIE) pe3yNbTaThl YKa3bIBAIOTCA B COOTBETCTBUU C MX NOJIHBIM niepedHeM Bo @I'OC COO. IIpeamerHbie pe3ynbTaThl 6azoBoro yposHs (IIP6) HymepyroTcst
B cootBeTcTBHH PI'OC COO (IIpnka3z Munobprayku Poccun ot 17.05.2012 Ne 413 (penaxmus ot 27.12.2023 1.).
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MOCJICICTBHIA JESITEIIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIaJICTh HABBIKAMH YU4EOHO-HCCIICI0BATEIbCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3pelieHUs
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTYyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y

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

- aHaJM3UPOBATh IOJYYCHHBIC B XOJE PCIICHHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pa3pabarbIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIM3a
UMCIOIINXCS MAaTePUATIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00J1aCTH KHU3HEICATCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
o0OJacTen;

- BBIBUTaTh HOBBIE WJEH, MpeajaraTb OpPHUTHHAIbHBIE
MOJIXOJTBI U PEIICHUS

U TPOBEACHUS OHOJOTMYECKOT0 JKCIHEPUMEHTA, BbIIBUKCHUS
TUTOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIIETyeMBIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEHHBIX pe3yabTaToB
u  (GOPMYTUPOBAHUS BHIBOJIOB C HCIIOJIB30BAHHEM HAyYHBIX
NOHATUM, TEOPUHN U 3aKOHOB.

IIP6 6. CchopMHUPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApUOT W  SYKapHoT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoleHO030B U AKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS JHEPrUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, Pa3BUTHS H Pa3MHOKEHUS,
WHAMBHUIYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbObl 3a

CYIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa, BHI000pa30BaHMUS,
IPUCTIOCOOJIEHHOCTH OpPraHU3MOB K Cpene OOWTaHUS, BIUSHHS
KOMITIOHCHTOB 9KOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHHUH

B DKOCHCTEMax CBOEH MECTHOCTH,

KpYTroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUN B Onocdepe.

[IP6 7. CdopMUpPOBAaHHOCTb YMEHHUS NPHUMEHSTH MOJIYYEHHbIE
3HaHUS U1 OObSACHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUTSL IPUHSTHS TPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

c 1enplo oOecrieyeHHs O€30MAaCHOCTH CBOEro 370pOBbI U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 30pOBOTO 00pasa
KHU3HH, HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHNMaHue HEOOXOJMMOCTH WCIOIh30BAHUS JTOCTHKECHHUN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHAJIbHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CcdopMupoBaHHOCTb yMEHHsS pelaTb OHOJIOTHYECKHE
3aJ1auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIUBAHHS

JUIs pasHBIX TUIIOB HAcJEIOBAaHUS IPHU3HAKOB Y OPTraHU3MOB,
COCTaBIIATH CXEMBI MTEPEHOCa BEIIECTB M SHEPTUH B IKOCHCTEMaxX
(uernu MUTaHMs, MUIIEBbIE CETH).

I[IP6 9. CdopMUpOBAaHHOCTh YMEHHHA KPUTHYECKH OICHUBATH
uHpOpMalMI0  OMOJIOTUYECKOTO  COJEPKaHMsl, BKIIOYAIOUIYIO




NICEBJOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBO HMH(OpPMALMU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
UHTEPIPETUPOBATD ATHYECKUE aCTEeKTHI COBpPEMEHHBIX
HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMartpuBaTh  TJIOOANbHBIE  SKOJOTHYECKHE  MpOoOIeMbl
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHID K HHUM
COOCTBEHHYIO MMO3UIIUIO.

IMP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaThb COOCTBCHHBIE
NUCbMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOrHMYECcKOi
uHpOpMAIlMd M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
MCIOJIb30BaTh NOHATUHHBIN amnmnapar OMoJIoTuu

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U UHTEpIpeTauuu
uH(popMauu

U MHPOPMAIMOHHBIE
TEXHOJIOTUH TUTSt
BBINIOJIHEHHS  3aja4
npodecCuoHATbHON
JeATETbHOCTH

JluyHOCTHBIE PpE3yJbTAThl JOJIKHBI
[IEHHOCTH HAy4YHOTO MO3HAHUSI:
-c(hopMHUPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETrO MecTa
B MOJIUKYJIBTYPHOM MHDE.

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnaneHne yHUBEPCAIbHBIMU YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMH:

B) paboTa ¢ uHpopmauei:

OTpakaTb B YacCTH:

- BJIaACTH HaBBIKaMH MMOJIYYCHHA I/IHCI)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATDH ITOUCK, aHaJu3s, CcuCTCMaTU3almnro

Y MHTEPIpEeTalMIi0O MHPOPMAUN PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHHUS;

- OIIEHMBAaTh JOCTOBEPHOCTH, JIETUTUMHOCTHh WH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YEJIOBEKA JIJIS PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[IP6 7. CdopMUPOBAaHHOCTH YMEHHUS MPHUMEHSTH IMOJTYYCHHbBIE
3HAHUS I OOBSCHEHHS OMOJIOTUYCCKUX IMPOIECCOB U SIBJICHHIA,
JUTSL IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCEIHEBHOM JKU3HU

Cc uenblo obecriedeHHss OE30MaCHOCTH CBOErO 3J0POBbS U
3JI0pOBbsI OKPYKAIOIIMX JIFOJEH, COOMOeHUsT 3/I0pOBOro oOpasa
YKU3HHU, HOPM TPAMOTHOTO IMOBEJICHUS B OKPYKAIOIIECH TPUPOTHOM
cpelie; MTOHMMaHUe HEOOXOMMOCTH HCIONb30BAHUS TOCTUKEHHM
COBPEMEHHOM OMOJOrMM U OUOTEXHOJOTHH ISl pPallOHAJIBHOTO
IPUPOJONIOIB30BAHMS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBCHHBIE
NUCHbMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOTHYECKOM
vHpOpMallUM W3  HECKOJbKHUX  HMCTOYHHUKOB,  TPaMOTHO
WCIOJIb30BaTh MOHITUIWHBIN amnmapar OuoJIoTuu

OK 04. O¢ddexTuBHO
B3aMMOJIEMCTBOBATH
u paboTaTh

B KOJUIEKTHBE

U KOMaHJie

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXXaTb B YaCTH:

OCHHOCTH HAYYHOI'0 NO3HAaHWA: OCO3HAHUC [NCHHOCTU
Hay‘-IHOI\/’I JACATCIIbHOCTH, T'OTOBHOCTB OCYIICCTBJIATH
IMPOCKTHYIO n HCCIICAOBATCIILCKYIO JACATCIIBHOCTD

VHJVBHJIYaJIbHO U B TPYyIIIIE.

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJOB
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOMIONCHUS U
OTICAHUs )KUBBIX CHCTEM, MPOIECCOB U SIBJIICHUI; OpTraHU3aIluu U
MpoBeJIeHUs]  OWOJIOTUYECKOTO  AKCIIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBIIBICHUS 3aBHCHMOCTH MEXIY HCCICTyeMBbIMU




MertanpeaMeTHbIC PE3yIbTaThl JOJDKHBI OTPAKaTh:
OsgnagcHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHON

Y MHIUBHUIYAJILHON paboTHI,

-  [pUHUMATh  [eId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JICUCTBUS

0 €€ JOCTIKEHHUIO: COCTAaBJIATh IUIaH JCWCTBUIA,
pacrpefenarb pPOJM € YYETOM MHEHUW YYaCTHUKOB

06CY)KI[EITI> PE3YJIbTATHL COBMECTHOM pa6OTBI

BEJTMYMHAMU, OOBSICHEHHSI TIOJTYYEHHBIX Pe3yIbTaTOB
u  (GOPMYIUPOBAHUS BBHIBOJIOB C HCIIOJIB30BAHHEM HAyYHBIX
MOHATHI, TEOPUM U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATH
3HAHUS

00 H3MEHCHHUU
KJIMMAaTa, MPUHLIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BbIYANHBIX
CUTYaIUAX

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

U COIMAIBHOW Cpe/bl, OCO3HAHHE TI00aJbHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IUIAHAPOBAaHWE W  OCYLIECTBICHUE  JIEUCTBUH B
OKpYXKarollle Cpele Ha OCHOBE 3HAHUS LENEH YCTOMYMBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIlei cpese;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
DKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX JEHCTBHM,
MPEAOTBPALIATh HX;

- pacuMpeHue OmbITa
HaIPABJIEHHOCTH.
MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeITEIIbHOCTD:

- TMOHUMaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW
Y MHIUBHUIYaJbHON pabOTHI,
- NPUHUMATh 1IN

MNPUHOCAIINX BpCA

JIESITEILHOCTH  DKOJIOTHYECKOM

COBMECTHOM JIeSITEIbHOCTH,

[1P6 5. IlpuobOpereHue omnpiTa MPUMEHEHUS OCHOBHBIX METO/OB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OIHCAHMS KUBBIX CUCTEM, MPOLIECCOB U SBJIICHHI; OpraHU3aIluN
U TPOBEACHUS OHOJOTMYECKOTO JKCIHEPUMEHTA, BBIABUKCHUS
TUTIOTE3, BBIBICHUS 3aBHCHMOCTH MEXIY HCCICTyEMbIMU
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

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

ITP6 6. CchopMHPOBAaHHOCTh YMEHHSI BBIJICISTH CYIICCTBCHHBIC
NPU3HAKK  BHUPYCOB, KIETOK MPOKAPUOT M  DYKAPHOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTeOIeHO30B U IKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BEIIECTB U TPEBpAICHUS HHEPTUU B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MHTO3a, MeWO03a, OIUIOJJOTBOPEHHUS, PA3BUTHS W PA3MHOKCHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60phObI

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

KpYTroBOpOTa BEIIECTB M MPEBpAIlleHNe YHEPTUH B Onocdepe.

I[MP6 7. CdopMUPOBAaHHOCTh YMEHHUS TMPHUMEHSTHh IMOJTYYCHHBIE
3HAHUS U1 OOBSICHEHHS OMOJOTHYECKUX MPOILECCOB U SIBJICHUH,




OpraHU30BbIBaTh u KOOPJMHUPOBATH JICUCTBUS
M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacnpenensiatb poJM € y4ETOM MHEHUHA YYaCTHUKOB

00CyXJaTh pe3ybTaTbl COBMECTHOU pabOThI

JUISL IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOW KU3HU
c 1enplo oOecrmeyeHHs O€30MAaCHOCTH CBOErO 370POBbI U
3JI0pOBbs OKPYKAIOIIUX JIFOJIEH, cOOM0IeHusT 370poBoro oOpasza
YKW3HU, HOPM I'PaMOTHOIO TTOBEJCHHS B OKPYKAIOLIEH NPUPOIHON
cpelie; MTOHMMaHUe HEOOXOIMMOCTH HCIOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJOTUH Ui pallMOHAILHOTO
IPUPOJONOIB30BAHMS

IIK Ilpogpeccun
09.01.03 Onepamop
uHgopmayuonnvix

cucmem u pecypcoe.

Ilpogheccusn
43.01.09
KOHOumep.

Hosap,

Ilpogpeccun
23.03.08 Cnecapo no
pemonmy
CMpOuUmenIbHbIX
MawuH.

[1.K. 1.1 — BeImOTHEHKE oTepanuii ¢ pparMeHTaMu TEKCTa.
ILK. 2.4 — cobuparb BOEIMHO OCHOBHBIC ITOKa3aTe/IH
KOCUCTEMEL.

— TOWCK W aHamu3 HWHQOpManuu O MPOMBIIIJICHHON
OMOTEXHOJIOTHUH U3 PA3TUYHBIX UCTOUHUKOB.

IL.K. 1.1 — moarotoBka CTYAEHTOB K BOCIPHSITHIO HOBOM
TEMBI.

ILK. 1.4 — m§oaroroBka CTYJEHTOB K BbIIOJHEHUIO
NPAaKTUYECKUX 3aHATUH.
LK. 2.4 — mO3HaKOMUTh CTYAEHTOB C pa3IUYHBIMU

METOAaMHU B 00JIACTH OMOTEXHOJIOTHH.
- [O3HAKOMHUTh C I[paBWIaMU
OMO’KOJIOTHUECKOW HH(pOpMAIUH.

- TMOMCK U aHaiu3 HHQOpMALMM O MPOMBILUICHHON
OMOTEXHOJIOTHH U3 PA3TUYHBIX HCTOUHUKOB.

IIOMCKa MW  aHaJliu3a

LK. 2.8 - TBOpueckuii moaxod K odopmiIeHHIO
NPAaKTUYECKUX U JTa00OPaTOPHBIX 3aHATUH.
I[LK. 1.1 — Onpenensth (QyHKIMOHAIBHBIE KOMIIOHEHTHI

9KOCHCTEMBI.
I1.K. 2.4 — BeIOUpaTh OCHOBHBIE TOKA3aTEIH SKOCUCTEMBI.

- TMOHCK U aHalu3 HHQOpPMAIMK O MPOMBIIUIEHHON
OMOTEXHOJIOTHH U3 PA3TUYHBIX HCTOUHHKOB.

I1.K. 2.7 — cTpeMuTbCs K COXpaHEHUIO0 OMOopa3HO00pa3us s
ycToifunBocTH Onochepsl.

I1.LK. 2.8 — BecT HAOIIOIEHUE 32 JOCTHKEHUAMHA OMOJIOTMH
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Ilpogheccua
15.01.05 Ceapuwuk
(pyunoii u
YacmuuHo
MEXAHUZUPOBAHHOUL
C6apKU HANIABKU).

U OXpaHe IPUPOJIBI.

ILK. 1.1 — mpoBoauTh HaOMIOACHHS 32 AHTPONOTCHHBIMH
U3MEHEHUsIMU B Orocdepe.

ILK. 14 — mnpoBoauTh NPEABAPUTEIIBHYIO MOATOTOBKY
CTYJICHTOB K BBIIIOJIHEHHUIO JIAOOPATOPHBIX U MPAKTUUYECKUX
3aHSATHI.

ILK. 2.4 — HayuuThb CTYACHTOB CaMOCTOSITENBHO J€JIaTh
BBIBOJIbI P BBIMIOJIHEHUU JIA0OPATOPHBIX U MPAKTHUECKUX
3aHATUM.

-  HaxoIuTh M  aHaJIU3UpoOBaTh  WHGOPMALMIO O
MPOMBIIIIIICHHOM OMOTEXHOJIOTUH u3 Ppa3IUYHBIX
HCTOYHUKOB.
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2. CTpyKTYypa M cojep:kaHue 001eo0pa3oBaTeIbHOM JUCITUIITHHBI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 36

B T.4.

TEOPETUUECKHE 3aHATH 19
MPAKTUYECKHE 3aHITHS 12
KonTpoabHbie padoThl 2
IIpodeccnonanbHO OpEeHTHPOBAHHOE CO/lepKaHue (Colep:KaHue 5
NMPUKJIAJTHOTO M0)1y.1m)3

IIpomexyTounas arrecranns (nuddepeHIMpoBaHHbIiT 3a9eT) 1

2.1. O0bem JUCUMILVIMHBI U BUABI Y4eOHOH padoThI

3
IIpodeccroHabHO OPUEHTHPOBAHHOE COJIEpPKaHHE MOXKET OBITh pachpenesieHo 1o paszaenam  (TeMam) WId

CKOHIICHTPHUPOBAHO B pazjeie [IpukiagHoit MoLynb.
4 o

dopma mPOMEKYTOYHOHN aTTECTAIUH U KOJUYECTBO YaCOB, OTBOJUMBIX HA €€ MPOBEACHUE, PETIIAMCHTUPYIOTCS YUCOHBIM
mwianom OIT CIIO.
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

HanMeHoBaHme Coz[epmaHBHe y4eOHOro Mmarepuasa (0CHOBHOE U npoc[)eccnonanbﬂou Obnem ®opmupyembie
OPMEHTHPOBAaHHOE)", JIA00PATOPHbIE M NPAKTHYECKHE 3AaHATHS, IPUKJIATHONH MOLY.1b KOMIIeTeHIIUH
pa3/iesioB U TeM 4acoB
(nIpu HAJIMYMH)
1 2 3 4
OcHOBHOe co/Iep:KaHue
Paznen 1. buosorusi kak Hayka. 7KuBble CHCTeMbI H HX OPraHU3alMsA 1
Tema 1.1. Copep:xanue yueOHOro MaTepuana 1
buonorus buonorus — Hayka o xuBoi npupozae. CBs3u OHOJIOTHU C OOIIECTBEHHBIMU, TEXHHUECKUMH U
B CHCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puiocoduelt, penuruei, STUKON, 3CTETUKON U MPaBoOM.
Oobmas Ponp Ouonorun B (QOpMHpOBAaHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
AKU3HU. MeTtopl MO3HAHUA KUBOM NpHUponbl (HAOIIOAEHHE, SKCIIEPUMEHT, ONUCAHHUE, U3MEpPEHUE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) Kak MpeaIMeT u3ydeHust Onosnoruu. OTianyuue KUBBIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBOMCTBa GMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIHM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTEMHBIH (OHMO - TEOLeHOTHUYECKUil),
o6unochepHbIi
Pazgen 2 XuMuuecKuii cOCTaB U CTPOEHHE KICTKH 4
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuasia 1
XUMHUYECKUH cOCTaB | XMUMUYECKUH COCTaB KJIETKH. XMMHUYECKHE 3JEMEHTBI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Bonga m muHepanpHble BemiecTBa. @YHKIIMM BOJABI U MHUHEPAIbHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHbIE IMonnep>kaHue 0OCMOTHYECKOTo OaiaHca
BEIIECTBA [IpakTrueckoe 3aHATHE 1
Ne 1 «buonoruueckass pojb MHUHEpAJIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEICSITEIbHOCTH
OpTaHU3MOB, MPOSIBIICHUS JUCOAIaHCa MUHEPATTBLHBIX SJIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuasa 1 OK-04

® O6pa3oBaTeIbHAs OPraHM3AIS BIPABE CAMOCTOATEIBHO ONPEEIATh MTOCIIEI0BATENBHOCTS H3yUCHHS PA3IEIOB i TeM, BXOJIIIMX B HHX, 4 TAK)KE IEPePacIPe/IeNiTh KOMHIECTBO
4acoB JJIsl OCBOGHHsI OOYyYalOUMIMMHCS Y4eOHOro Marepuajia, C y4eTOM JIOTHKH (OPMHPOBAHHMSI IMPEAMETHBIX PE3yJbTaToB, OOWMX U NPO(ECCHOHATBHBIX KOMIIETECHIHH,
MEXXIIPEIMETHBIX CBSI3€H C IPYTMMHU AUCIUILIMHAMHU 001e00pa30BaTeIbHOTO U 00IIEeTTPO(heCCHOHATBFHOTO IUKIIOB yuebHoro miana OI1.

® Yacer 71a00paTOPHBIX pabOT U MPAKTUIECKUX 3aHATHH YUTEHBI B CO/IEpKaHUH y4eOHOTO MaTepHaja U BXOAST B 00IIee KOJIMYECTBO YacOB MO TEME.
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buonornueckn
BAKHBIE XUMAYECKHE
COEIMHEHUS

benku. CocraB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHuMbIe U
3aMEHHUMBIC aMHUHOKHCIIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpBl OEIKOBOIA
MOJIEKYJIbl (TIepBUYHAs,, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonormdeckne ¢GyHKIMU OenkoB. DEpMEHTHI — OHOJOTHYECKHE
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTp, cyOcTpaTHas cCrenupuIHOCTb.
Kodepmentsl. Butamunbl. OTinugust epMEHTOB OT HEOPTAHUYECKUX KATaTU3aTOPOB.
VYrneBoapl: MoHOcaxapubl (TIIOKO03a, pubo3a U ae30kcuprbo3a), aucaxapuibl (caxaposa,
JIAKTO3a) M TOJUCaxXapuibl (KpaxMmal, TJIMKOTEeH, IeJUTr0JIo3a). buomorndeckue (QyHKIUU
yraeBonoB. Jlumuael:  Tpuriuuepuabl, (ocdonunuasl, crepounsl. [ 'mapodunbHO-
ruapodoOHbIe cBolicTBa. buonornmveckwe ¢GyHKIMKM JUnUA0B. CpaBHEHHE YTIIEBOOB,
O0eNKOB M NUOUAOB Kak HMCTOUYHUKOB »Hepruu. Hyxnewnosweie kucnotel: JJHK u PHK.
Hykneotnasl — MoHOMEpHI HYKIIEMHOBBIX KucaoT. Ctpoenue u pynkmnun JHK. Ctpoenune u
¢dbynaxiuu PHK. AT®: ctpoenue u pynkuuu

Tema 2.3.
CrpyKkTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aIus KJIETOK

Coneprxkanne y4eOHOro Marepuasia

HuTtonorus — Hayka o kietke. Kierounas Teopust — mpumep B3auMOACHCTBUS ueil 1 PakToB
B HAYYHOM IMO3HAHUHU. METO bl U3yUEHUS KIETKH.

Krnerka kak menoctHas xuBas cucrema. OOiue NMpuU3HAKU KJIETOK: 3aMKHYTasl HapysKHas
MeMOpaHa, mosiekyisl JIHK kak renernueckuii anmnapar, cuctemMa cuHTe3a Oenka.

Tumsl KJIETOK: dykapuoTHUeckas W  mpokapuothyeckas. OCOOEHHOCTH CTPOCHHS
MPOKapUOTHUECKON KieTKu. Kierounass crteHka Oaktepuil. CTpoeHUE >yKapHOTUYECKOU
kieTkd. OCHOBHBIE OTJIHYHUS PACTUTENBHOM, )KUBOTHOU U TpuOHON KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI KJIETOK— KIJIETOYHAsl CTEHKA, TJIUKOKAIMKC, uX GyHkuuu. [lnmazmarudeckas
MeMOpaHa, ee CBOMCTBA U (PyHKIIHH.

Huronnazma u ee opraHouabl. OgHomemOpaHHble opraHouisl kietku: OIIC, ammapar
lNonpmxu, nuzocomel. [loayaBTOHOMHBIE OpPraHOMBI KJIETKU: MUTOXOHJIPUM, IUIACTUIIBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TutacTua. Bunmbl mmactun. HememMOpaHHBIE OpraHOUIBI
KIETKA: PUOOCOMBI, KIETOYHBIA IEHTP, LEHTPHUOIH, PECHUYKH, >KIYTHUKUA. QDOYHKIHNH
OpraHOWJIOB KJIETKH. BKIiItoueHwmsI.

SAnpo — perymsatopHbslii ieHTp kieTku. CTpoeHue sapa: saepHas 00o0JouKa, KapHoIla3Mma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIECTB B KIIETKE

Ypok2.4
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[IpakTrueckoe
3anstue Nel

((I/I3yquI/Ie CTPOCHHUA KIICTOK paCTeHHﬁ, JKUBOTHBIX H 6aKTepI/II71 moJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKpOIHpCHaparax U X OIUCaHUucH»

Pasznen 3. Ku3HeneaTeJbHOCTh KJIETKH

Tema 3.1.
OOMmeH BellecTB
Y TIpEBpAIlCHHE

SHEPIUU
B KJIETKE.
Buocunres Oenka

Copep:xanue yueOHOro MaTepuana

OOmMeH BemiecTB, WKW MeTab0IM3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIBE CTOPOHBI €JHHOTO Ipoliecca Merabonusma. Poib 3akoHOB
COXpaHEHHs BEIECTBA W SHEPTUU B IOHMMAaHMU MeTabonu3Ma. Turbel oOMeHa BEIeCTB:
aBTOTPOGHBIA U rerepoTpodHbIi. Ponb ¢depMeHTOB B 0OOMEHE BEIIECTB W IPEBPALICHUH
sHeprun B Kkierke. Porocunre3. CBeroBas U TeMHOBas (a3bl (orocuHTe3a. Peakuuu
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiaue ycinoBuil cpeapl Ha (POTOCHHTE3 W CIIOCOOBI MOBBIIICHUS €T0 MPOIYKTHUBHOCTH Y
KyIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3Upyloliue OakTepuu. 3HAYCHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTuyeckuii 0OMeH B KiIeTKe. PaciieruieHre BenecTs, BbIICICHUE U aKKyMYyJIHPOBaHHE
SHEPIUU B KIIETKE. DTalbl dHEPreTHUecKoro oomeHa. Inmmkonm3. BpokeHue W ero BHUBIL.

Kucnopoanoe okucienue, win kietoyHoe asixanue. OxucnutensHoe (pochopunupoBaHue. OK-01, OK-02,
O} PexTUBHOCTD FIHEPTETUUECKOT0 OOMEHa OK-04
Peakuuu wMatpuuHoro cuHTe3a. [eHetnueckas wuHbpopmanus u JHK. Peanuzanus
reHeTHUYecKo nHpopMauu B KieTke. ['eHeTndyeckuit koa u ero cBoiicrBa. TpaHckpunmus —
matpuunblii cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMM.
KoaupoBanue amuHokucior. Ponbs pubocom B OuocuHTe3e Oenka

Tema 3.2 IIpakTnueckoe 3aHATHE

IIpakTHyecKoe Ne 2 «Pemrenue 3a7a4 Ha oIpeieJIieHUE MOCIEe0BATEIbHOCTH HYKJIEOTHI0B)»

3aHATHE

Tema 3.3. Coneprxanne y4eOHOT0 MaTepuasa

Bupycst Hexnerounslie ¢popmbl ku3Hu — BUpYchl. Mcropust oTkpsiTHst BupycoB (/. Y. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHUS M KU3HEHHOTO IMKIa BupycoB. bakrepuodaru. bonesnu pacrenuid,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunuta yenoseka (BUY)
— Bo3oyaurens CIINla. [Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHHM

Paznen 4. Pa3MHokeHHe M MHIMBHYaJIbHOE PA3BUTHE OPTaHU3MOB OK-01, OK-02,
Tema 4.1. | Coneprxanne yuebHOro MaTepuana OK-04
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JKu3HEeHHEBIN UK
KIIETKHA

Kierounslii mwki, WM JKW3HEHHBIM HUKI KieTku. MHTepdasza m mwmros. Ilporeccsr,
npoTekaromue B naTepdasze. Perumkanusa — peakuus marpuunoro cuaresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIH HAOOp — KapuOoTHM. JIUTIIIOUIHBIN U TalIOUIHBI XPOMOCOMHBIC
Habopbl. XpomaTtunabl. lLluTonmormueckue OCHOBBI Pa3sMHOXKEHHUS W HHIUBHIYaJIHHOTO
pazButusi opranu3sMoB. [lenenwe kierkm — wuro3. Cragum wmwurosa. IIpoueccsl,
IIPOUCXOJAIIME HAa Ppa3HbIX CTagusAX MHUTO3a. bHOJIOrMYeckuil CcmbIca  MHUTO3a.
IIporpamMmmupyemas ru0esb KIETKH - alloNTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Conepkanue y4eOHOro MaTepHuaia

@dopMbl pa3sMHOXKEHUS OPraHU3MOB: Oecrosoe U 1ojaoBoe. Buapl 0ecnonaoro pa3MHOKEHUS:
JIeJIEHUE Ha/IBOE U TOYKOBAHUE OJIHO U MHOT'OKJIETOYHBIX, CHOPOOOpa30BaHUE, BEr€TaTUBHOE
pazMHOKeHHe. MICKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAaYCHUE VISl CEICKIUU.
[TonoBoe pa3smMHOXKEHHE, ero oTm4us ot Oecnonoro. Meiio3. Cranuu meiiosa. IIpoueccsl,
mpoucxojsamue Ha craausx Menosa. lloBenmenume xpomocom B Mmenose. KpoccuHrosep.
Bronornveckuii cMbICHT U 3HaUeHHE MeHo3a. ['ameTorene3 — mporecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y KUBOTHBIX. [losioBBIE JKene3bl: CEMEHHUKU U siMuHUKU. OOpa3oBaHue U pPa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30u[, SHMLEKIeTKa) — CIepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouioB. OmiogorBoperue. [laprenorenes

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

Coneprxanne y4eOHOro MaTtepuasia

NuauBuayanbHoe pa3BuTHe (OHTOTeHE3). DMOpHOHATIBHOE pa3BUTHE (IMOpHOTeHe3). DTambl
SMOPHOHAILHOTO PAa3BUTHS Yy [IO3BOHOYHBIX JKHBOTHBIX: JpOOJICHHE, TacTpyIsLus,
opraHorere3. IlocTamOpuoHanbHOe pa3zBuTue. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (IMYMHOYHOe). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIECHHBIE YypojacTBa. PocT m pa3ButHe pacteHuid. OHTOreHes
I[BETKOBOTO PACTEHHUsI: IBOWHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTAINH Pa3BUTHS

Pa3nes 5. Hacsie1cTBEHHOCTH M MN3MEHYMBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCIICIOBaHMS.
Cuennensnoe
HacJie/IOBaHHE
NPU3HAKOB

Coneprkanne y4eOHOro MaTtepuasia

[IpenMer u 3amaun reHETUKH. Poib UTONOTUK U SMOPHOJIOTHH B CTAHOBIIEHUU T€HETHKH.
Bkiag poccuiickux M 3apyOeHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. MeToIbl T'€HETHUKH
(rubpugonornyeckuii, LUTOTEHETHYECKUH, MOJEeKyJIsapHO-reHeTHueckuil). OCHOBHBIE
TCHETUYECKUE NOHATHUS. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJIEIOBaHWs  NIPU3HAKOB,  ycraHoBileHHble [.  Mengenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opa3usi THOPUAOB IEPBOTO IMOKOJCHMS.
[IpaBuno noMuHMpOBaHUA. 3aKOH pACIICIUICHUS MPU3HAKOB. ['MIOTE3a YHCTOTHI TaMeET.
[TonHOE M HemonHoe JoMUHUpoBaHHe. JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBHCHMOIO

OK-01, OK-02,
OK-04
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Tema 5.2
[IpakTnueckoe
3ausTue Ne3

HacJeIOBaHUS MPU3HAKOB. lluTOreHeTHyeckne OCHOBBI JUTHOPHIHOTO CKPEIIUBAHUS.
Amnanuzupyroiiee ckpeniuBaHue. Vcrnosb3oBaHME aHATU3UPYIOUIETO CKPEIIMBAHUSA IS
onpeneneHus renotumna ocoou. CrieruieHHOe HacienoBanue nmpu3HakoB. Pabora T. Moprana
[0 CIIETUICHHOMY HAaCJIeJOBaHWI0 TeHOB. Hapylienue cuemieHuss reHoB B pe3yJibTare
KPOCCHHTOBEpPA. XPOMOCOMHAsI TEOPHS HACJIEICTBEHHOCTH. | eHETHYEeCKUE KapThI.

'enetuka moma. XpoMocOMHOE ompejeieHue mojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHBIE U TeTepOraMeTHBIC OpraHW3Mbl. HacienoBaHue MPU3HAKOB, CIEIUICHHBIX C
II0JIOM

[IpakTuueckoe 3anarue

No 3 Pemenue 3a7ad Ha OmIpeneiieHWE BEPOATHOCTH BO3HUKHOBEHHS HACIEIACTBEHHBIX
MPU3HAKOB TMPU MOHO-, [H-, MOJUTHOPUAHOM U AHAIU3UPYIOIIEM CKpPEUIMBAHUM,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS

Copep:xanue yueOHOT0o MaTepuana

Tema 5.3.
[IpakTueckoe
3ausiTue Ned

Copep:xanue yueOHOro MaTepuana

Pemenne 3agau Ha OMnpeaACIICHUEC BCPOATHOCTH BOSHUKHOBCHHA HACIICACTBCHHBIX IIPU3HAKOB
IIpH COCIINICHHOM HACJICAOBAHHWHU, COCTABJIICHUC I'CHOTUIINYCCKUX CXCM CKPCIIHBAHMA.

Tema 5.4.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Coneprxanne y4eOHOro MaTepurana

N3menunBoCTh. BUibl H13MEHUMBOCTH: HEHACIIEICTBEHHAs U HaciencTBeHHas. Ponb cpensl B
HEHACTIEACTBEHHON W3MEHUMBOCTU. XAapaKTEPUCTHKA MOJUPUKAIMOHHON H3MEHYUBOCTH.
Bapuannonssiii psaa v BapuanmonHas kpuas. Hopma peakiuu npusnaka. KonnuectBeHHbIe
M Ka4yeCTBEHHbIE TIPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAU(PUKAIIMOHHON
W3MEHYUBOCTH.

HacnencrBennasi, Wiad TeHOTUIHYECKAsd HM3MEHUYMBOCTL. KoMOMHATHBHAs HM3MEHYHBOCTD.
Meii03 u MONOBOM mpolecc — OCHOBA KOMOWHATHBHOM H3MEHYHBOCTH. MyTanmoHHas
M3MEeHYNBOCTh. Kiaccudukaruss MyTamuii: TeHHbIE, XPOMOCOMHBIC, TeHOMHBIe. YacTtoTa u
NpPUYMHBI  MyTanuil. MyTareHHele (GakTopbl. 3aKOH TOMOJIOTHUECKHX PSIOB B
HaclIeICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBunona
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Tema 5.5
IIpakTueckoe
3agsaTue Nos

Tema 5.6
I'enetuka yesioBeka

Tema 5.7
[IpakTnueckoe
3aaaTtue Neb

Ne 5 Pemrenune 3a1a4 Ha OIIpCACIICHHUEC BCPOATHOCTH BO3HUKHOBCHHSA HACICACTBCHHBIX
IIPU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOHGfICTBPISI I'CHOB, COCTABJICHHUC I'CHOTHIIMYCCKUX
CXEM CKpEIIMBaHUA.

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/ABI T'E€HETHKU YEJIOBEKA:
IeHEAJIOTNYEeCKUM, OJIN3HEIOBbIM, LUTOreHETUYECKUH, OMOXMMHUYECKUH, MOJEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIpEAEICHUE TEHOTUIIA: ITOJIHOTEHOMHOE CEKBEHMPOBAHHUE,
IeHOTUIIMPOBaHME, B TOM uucie ¢ noMousto I11{P-anann3a. HacnenctBenHsle 3a0oaeBaHus
YeJoBeKa: TIeHHble Ooje3HH, OONE3HM ¢ HAcJEACTBEHHOH IpepacroyioKCHHOCTBIO,
XpoMocoMHble 0Oone3Hu. ComaTtuyeckue U reHepaTuBHble MyTalMHu. CTBOJIOBBIE KIIETKH.
[IpuHuunel  370poBOro  o0paza JKU3HHM, JMAarHOCTUKH, MNPOPWIAKTUKH M JIEYCHUS
IeHEeTHYeCKuX  Oosie3Hell.  MeauKo-reHeTH4eckoe  KOHCYJIbTHUPOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETUKA B TPEAOTBPAIICHUH U JICYCHUHM TeHETUYECKHX 3a00JeBaHUI
yenoBeka. M3MeHUMBOCTh. BHIbl M3MEHUYMBOCTU: HEHACIECACTBEHHAs M HACJEACTBEHHAs.
Ponb cpenpl B HEHACHeICTBEHHONM HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHON
W3MEHUYMBOCTHU. BapuauuoHHbl psii U BapuanuoHHas kKpusas. Hopma peakuuum npusHaka.
KonuuecTBeHHble M KadyecTBEHHbIE NPU3HAKM M HMX HopMma peakuuud. CBoiicTBa
MOIU(PUKAITIOHHON U3MEHUNUBOCTH.

HacnenctBeHHas, wiM TeHOTUNMYECKas W3MEHYMBOCTb. KoMOWHATHBHAs W3MEHYUBOCTb.
Meiio3 ¥ mMONIOBOM mpoliecc — OCHOBAa KOMOWHATHMBHOM H3MEHYMBOCTH. MyTanmoHHas
u3MeH4nBoCcTh. Kiaccudukamus MyTanuii: reéHHble, XpOMOCOMHBIE, TeéHOMHBIe. HacToTa u
NpPUYMHBl  MyTanuil. MyTareHHble (QakTopbl. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaCJIEICTBEHHOU MU3MEHUYUBOCTH
H. 1. BaBuiosa

[IpakTrueckoe 3aHsATHE

Ne 6 «CocraBieHHE U aHAIHU3 POAOCIOBHBIX YCIIOBCKA»

Pasnen 6. DBOJIIOIUOH

Haf OMOJIOTUA

Tema 6.1.
IBOIOHMOHHASA
TEeOpUst
H €€ MECTO

Copep:xanne yueOHOTo MaTepuana

[IpeanochIKu BOSHUKHOBEHUS YBOJIFOIIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpUM HA Pa3BUTHE OWONOTMHM U JPYTUX HayK.
CBuzerenbeTBa 3BOIONUH. [laneoHTOnOrnYecKne: nocaea0BaTesIbHOCTh MOSBICHHS BUJIOB B

OK-01, OK-02,
OK-04
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B Onosoruu

MAJICOHTOJIOTUYECKOM JIETOITUCH, NepeXxoaHble (GopMbl. broreorpaduueckue: CXoICTBO U
paznmuune ¢ayH u GIop MaTEPUKOB H OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUIUS
SMOPHOHOB PA3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHEIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC Oprassbl, aTaBU3MBI. MOHeKy.HHpHO-6I/IOXI/IMI/I‘-ICCKI/I€Z
CXOJICTBO MEXaHHM3MOB HACIICJICTBEHHOCTH ¥ OCHOBHBIX METa0OJMYEeCKHUX MYyTeH Yy BceX
JKHUBBIX OPraHu3MOB.

OBomonnonHass Teopuss Y. JlapBuna. IIpennochbulki BO3HHUKHOBEHUS JIapBHHH3MA.
JIBIDKyIIEe CHUJIBI HBOJIONUHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYECHHOCTH PECYPCOB, HEONpenenéHHAsh M3MEHYHMBOCTh, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2. Copep:xanue yueOHOro MaTepuana
[TpakTuaeckoe «Ornurcanue IpUCIoCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIIEHOTO XapaKTepar
3ansTue Ne 7
Tema 6.3. Copepxanne yaeOHOro MaTepuaa
Maxpo3BOJTFOIIHS. MakpoaBosrorust. DPopMbl  3BONIIONMU:  (UICTHYECKAs, TUBEPIeHTHAs, KOHBEPIeHTHa,
MuKpO3BOTFOITHS. napajuiensHas. HeoOpaTuMocTh SBOTIOINH.

Cunternyeckas teopust sBostouuu (CTD) um e€ ocHOBHBbIE MOJOXKEHUSA. MHKPO3BOIIOLHS.
[Tomynsus Kak equHUIA BUJIA U 3BOJTIOLUH.

JIBrkyne cuiibl ((akTOphI)IBOIIOLMKM BHUAOB B IpHpoJe. MyTallMOHHBIM mpoluecc u
KOMOMHAaTUBHAsI W3MEHUYUBOCTh. llomynsiyoHHble BOJIHBI W jApeid reHoB. W3onsuus u
murpanusa. EctecTBeHHbIE o0TOOp — HampaBistomuid  dakrop sBomoruu.  Dopmbl
€CTeCTBEHHOro ot1bopa. IIpHucrnocoOneHHOCTh OpPraHu3MOB KaK pe3yibTaT 3BOJIIOLMH.
[Tpumepsl npucnocobieHut y opraHu3mMoB. ApoMopdo3bl M HAMOdAaNTalMu. Bua u
BunoobpaszoBanue. Kpurepuu Buma. OcHoBHBIE (OPMBI BUAO0Opa30BaHus: Teorpaduieckoe,
JKOJIOTHYECKOE.

Cunrernueckasi Teopust 3Boonuu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOIIOIHS.
[Tomynsamnus Kak equHUIA BUJIA U 3BOJIIOLUH.

JBuwxymue cuibl ((akTOpbl)3BOMIONUU BHUJIOB B Mpupoje. MyTalHOHHBIA Mpolecc H
KOMOMHATHBHAsA M3MEHUYMBOCTh. llomynsiuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EcrtecTBeHHBIE 0TOOp — Hampasisomui  (axtop sBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpucrmocoGiIeHHOCTh OpraHu3MOB Kak pe3yjibTaT 3BOJIOLUU.
[Ipumepsl npucnocobsieHuit y opranuzMoB. Apomopdo3bl U uAHoafantauuud. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (OpPMBI BUA000Pa30BaHUs: Treorpaduyeckoe,
9KOJIOTHUYECKOE.
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Pa3nen 7. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3emJie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HHU.
Cucrema
OpraHUYeCcKOro Mupa.
[Ipoucxoxaenue
YeJIoBEKa —
AQHTPOIIOTCHE3.

Coneprkanue y4eOHOro MaTepuaia

JloHay4yHble NpPEICTABICHUS O 3apOXKACHUM XKM3HU. HayuHble runore3bl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 M MaHCIepMus. XUMUYeCKasi 3BOTIONUs. AOMOTCHHBIN CHHTE3
OpraHWYECKHUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHAYECKOH HBoJronMM. HavanbHble dTambl Onosiormueckoil »pomronmu. ['mmoreza PHK-
mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BOMIONKA. POpMUPOBAHKE OCHOBHBIX I'PYIIT )KMUBBIX OPTaHU3MOB.

Pazputue xu3Hu Ha 3emiie mo 3paM U nepuojam. Katapxeil. Apxeiickas U npotrepo3oickas
opbl. [laneosolickast spa u €€ mnepuoapl: KeMOpHUIICKUH, OPIOBUKCKHM, CHIIYpUHCKH,
JIEBOHCKHI, KAMEHHOYTOJIbHBINA, NIepMCKUl. Me3030iickas 3pa U €€ mepuoibl: TPUACOBBI,
IOpCKUii, MenoBou. KaitHo3oMckass 3pa W €€ Nepuojbl: IajJeOreHOBbIN, HEOTCHOBBIN,
AHTPOIIOr€HOBBIM.

Cucrema OpraHMYecKOro MUpa Kak OTpaKeHHe HBONIONUU. OCHOBHBIE CHCTEMATHYECKHE
IPYIIIbl OPraHU3MOB. XapaKTEPUCTHKA KJIMMAaTa U T€OJOTMYECKUX IpolueccoB. OCHOBHbIE
dTambl SBOJIIOIMHM PACTUTEIIBHOTO W JKUBOTHOTO Mupa. ApomMopdo3bl y pacTCHHH W
AKUBOTHBIX. [losiBIEHUeE, paclBET U BBIMUPAHUE IPYIII KUBBIX OPTAHU3MOB.

OBOJIIOIMSL  YEJOBEKAa. AHTPOMOJOTHUS Kak Hayka. Pa3Buthe mnpeacTaBlIeHUM O
MPOUCXOXKACHUN YelloBeKa. Meroabl HM3ydeHHsl aHTponoreHeza. CxolacTBa W paszinyus
YeloBeKa W OKMBOTHBIX. (CHCTEMaTHyecKoe TIIOJIOKEHHE 4YenoBeKa. JIBMKYIUE CHIIBI
(pakTopwl) aHTpomoreHeza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIH OTOOD.
OO6miecTBEeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUM TPY/ia, MBIIIJICHUE, PEUb

[

Tema 7.2.
OCHOBHEBIE CTaUM
3BOJIIOLIMHY YEJIOBEKA.

Tema 7.3
[IpakTnueckoe

Copep:xanne yueOHOT0 MaTepuana

OcCHOBHBIE CTaAWM W BETBU HBOJIIOIMU 4YEJIOBEKA: aBCTPAJOMHUTEKH, UEIOBEK yMEIbIH,
Yenosek npsaMoxoasaumi, YenoBek HeaHIepTalbCKuid, UenoBEeK pa3yMHbIM COBPEMEHHOIO
Ttuma. Haxonku MCKomaeMbIX OCTaHKOB, BPEMS CYIIIECTBOBAHMS, 00JIaCTh PaCIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpoINeouHas (eBpa3uiickas), HErpo-
aBCTpajoujHas (dKBaTOpHANibHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MIPUCIIOCOOJICHHOCTH TIPEJICTABUTENIEH YEIOBEUECKHMX pac K YCIOBHSIM CYIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[IpakTryeckoe 3aHsTHE (Ha BEIOOP MPENoaaBaTeis)
Ne 8 «Bpemst v myTH paccesleHHsI 4eTI0BEKA 10 TUIAHETE

OK-01, OK-02,
OK-04

ILK. 1.1
ILK. 1.4
LK. 24
ILK. 2.8
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3ausTue Ne§.

Tema 7.4
KonrponbHas pabora

KonTponbnas pabota

Pa3jien 8. Opranusmsl

U OKPY:Kamoasi cpeaa

Tema 8.1. Copepxanne yaeOHOro MaTepuana
DKoorHs DKOJIOTHS KaK HayKa. 3a/1aud ¥ pa3/ieNbl SKOJOTHHA. MeTObI SKOJIOTHYECKUX HCCIICTOBAHUI.
kak HayKa. Cpenpl | DKOJIOTMUYECKOe MUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpeibl OOMTaHMs OpPraHU3MOB:
AKU3HU. BOJHAs, HA3E€MHO-BO3/AYIIHAs, [OYBCHHAs, BHYTPHOPraHU3MEHHas. OKOJOTHMYECKUE
DKOJIOru4ecKue ¢dakropsl. Kiaccubpukamust 5KoNIorndeckux (HaKkTOpOB: aOMOTHYECKUE, OMOTHYECKHE W OK-01. OK-02
(baxTopHI. aHTpornoreHHele. JleiictBue »sKomorumdeckux (HaKTOpOB Ha OpraHU3MbL. AOMOTHYECKHE OI’<-0 4 ’
DKOJIOTHYECKHE (baxTophL: CBET, TEMIIepaTypa, BlaxHoCTh. DoToneproansM. [IpucrnocodneHus opraHu3MoB
XapaKTEePUCTHKH K JedcTBHIO abuotndeckux ¢aktopoB. buonornveckue putmbl. buorudeckue (akTophI. K 11
HOMYJISIIIUY. Buabl  OMOTHYECKMX  B3aMMOJICHCTBHIA: KOHKYPEHIIMS, XUIMHHYECTBO. I[lapa3urtusm, H.K. 1' 4
MYTyaJIu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIN3M, HEUTPAIU3M. H.K‘ 2' 4
3HaueHHe OMOTUYECKUX B3aUMOJCHCTBUM JUIS CYIIECTBOBAHHS OPTraHM3MOB B IMPHUPOIHBIX H.K. 2.8
CO00IIeCTBaX T
Coneprxanne yueOHOT0 MaTepuasia
DKOJIOTHYECKHE  XapaKTePUCTUKU  momyiasuud. OCHOBHBIE —ITOKAa3aTeNd  IOIMYJISIHH:
YHUCJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTrpaius. JuHamuka
YHUCIIEHHOCTH TIOMYIISLNH U €€ peryIsius
Pazgen 9. Coo0uiecTBa M 9KOJI0TrHYeCKHE CHCTEMbI
Tema 9.1. Conepxanue yueOHOro MaTepuasa OK-01, OK-02,
Coo0mecTBa CooOmectBo  opranm3smMoB  —  Ouoneno3.  CTpykTypsl — OWoOIeHO3a:  BHJOBas, OK-04
OpraHH3MOB, NPOCTPaHCTBEHHAsA, Tpopuueckas (numieBas). Bunsl-nomuHanTel. CBSA3U B OHOIIEHO3E.
5KOCHCTEMBI. DKOJIOTHYECKHE CUCTEMBI (9KocucTeMmbl). [loHsTHE 06 JKOCHCTEME M OMOTEOLEHO3E. ILK. 1.1
[pupoaHbIe @OyHKIMOHANBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOJIYLEHThI, KOHCYMEHTBI, PEIYyICHTHI. ILK. 1.4
SKOCHUCTEMBI. KpyroBopoT BemIECTB M NOTOK JHEPIHH B dKOcHcTeMe. Tpoduueckue (NMMIIEBBIE) YPOBHH ILK.2.4
skocuctembl. [lumeBble nenu u cetu. OCHOBHBIE MMOKA3aTeNM SKOCHUCTEMBI: OMoMmacca, ILK. 2.8

MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMoMacchl. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALHUs, pazBuTue. CyKieccus
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Coneprxanue yueOHOro MaTepuaia

[IpuponHble HSKOCHCTEMBI. ODKOCHUCTEMBI peK M 03Ep. OKOocUCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOIO  JIeca. AHTpPONOreHHbIE 9KOCHCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe U XO3SMCTBEHHOE 3HAYEHHE Aarpo3KOCHUCTEM H
ypboskocucteM. buopaznooOpasue kak (akrop yctoiumBocTH 3KocucTeM. CoxpaHeHHe
OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emIie.

Tema 9.2. Coneprxkanne y4eOHOro MaTepuasia
buocdepa — Yuenne B. U. Bepuaackoro o 6uoctepe. ['panuiibl, coctaB u cTpykrypa ouocdepsl. XKXuoe
rio0anpHas BemectBO M ero ¢yHkmuu. OcoOeHHOCTH Ouocdhepsl Kak TIOOAIBHOW HSKOCHCTEMBI.
sKocucTema 3emi. | JluHamudeckoe paBHOBecHe M oOpaTHash cBs3b B Ouocdepe. KpyroBopoTel BemiecTs u
Bnusnue OMOreOXMMHYECKHE LHUKIbI 3JIEMEHTOB (yriaepojaa, aszoTa). 30HaJbHOCTH OuOC(epsl.
AHTPOIOT€HHBIX OcHOBHBIE OMOMBI CYIIIN
(akTopoB Ha IIpodeccuoHalbHO OpPHMEHTHPOBAHHOE coJep:KaHMe (colep:KaHHEe TPHUKJIATHOTO
ouochepy. MO/LYJIs1)
UYenoseuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nodansHbIe
skojornyeckue mpodiembl. CocyiecTBOBaHHE MTPUPOJLI U yenoBeuecTBa. CoxpaHeHue
O0uopa3zHoOOpa3usi Kak OCHOBa ycToWumBocTH Ouocdepbl. OcHOBa palMOHATBLHOTO
VIIpaBJICHUs] TPUPOIHBIMH pecypcaMd W HMX HCHOJb30BaHWE. JlOCTIDKEHHs OHMONOTHH WU
OXpaHa MPUPOIBI.
Tema 9.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepkaHUe (CoAepKaHHE MPHKJIATHOIO
Bimstnue connanbHO- | MOAYJIsA)
HKOJIOTUYECKUX 310poBbe U ero cocrabnsomue. GakTopel, MOJOKUTETLHO U OTPULIATEIHHO BIUSIONINE HA

(akTOpoB Ha
3/I0POBBE YEIOBEKA.

opranu3Mm 4enoBeka. [IpoOirema TEXHOT€HHBIX BO3ACHCTBUI Ha 3J0pOBbE 4YeJIOBEKa
(97€KTpOMarHUTHBIE TMOJIs, OBITOBas XHMHSA, H30BITOYHBIC WIYMbI, pagualus © T.IL.).
AnanTanus opraHM3Mma uejoBeka K (akTropaMm OKpykaromed cpenbl. IlpuHnumeI
(dbopmupoBaHus 30pOBbe cOeperaromero nopeaeHus. Guzndeckas akTUBHOCTh U 3JI0POBbE.
BbrnoxnMmueckue acrekThl palliOHAJIBHOI'O ITUTAHUS.

Pazgen 10. Cenekuusi Opranu3MoB, OCHOBbI OHOTEXHOJIOTHHU

Tema 10.1.
Cenexmus
KaK HayKa U MpOILecC.
OCHOBEI
OMOTEXHOJIOTHH.

Copepxanne yueOHOT0 MaTepuana

Cenexkuusi Kak HayKa W Tpouecc. 3apoXKICHHUE CEJIeKUUH W aoMmecTukanusa. Yuenue H. U.
BapunoBa 0 meHTpax MHOrooOpasus M TPOUCXOXKICHHUS KYIbTYpHBIX pacTeHuid. LIeHTpsI
HpOI/ICXO}KJIeHI/IH JOMAaIHUX »XWUBOTHBIX. COpT, nopogla, mTaMM. COBpeMeHHBIe METOABI
CEJICKIIUH. MaccoBbrit

OK-01, OK-02,
OK-04, OK-07

ILK. 1.1
LK. 1.4
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buorexnonornu
B )KU3HU U
npodeccum.

U WHAMBHUIYAIbHBIH OTOOpPHI B CEJEKLMU pacTeHU M >KUBOTHBIX. OLEHKa 3KCTepbepa.
bnuskopoacTBeHHOe ckpemuBaHue — MHOpumuHr. Ywncras naunHusa. CKpelMBaHUE YHCTBIX
nuHud. [etepo3uc, umm ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanénnas rtubpuamsanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJyYeHHE
MOJIMILIIONJOB. JIOCTHKEHMSI CETIEKIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPIraHU3MOB
buorexHonorust kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHEpus. OTallbl CO3JAHUA
pekomOunanTtHoi JIHK u TpaHcrennsix opranuzMoB. Kierounas wmxeHepus. Kierounsie
KYJIBbTYpBI. MUuKpOKIOHAIBHOE pa3sMHOXEHHE pacTeHui. Knonuposanue
BBICOKOIIPOYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJIOTHUYECKUE M ITHYECKHE
npo6aemsl. [MO — reHeTn4ecky MOA(PHUINPOBAHHBIE OPTaHU3MBI

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE cCoAepkaHUe (CoAepKaHHE MPHKJIATHOIO
MO/1YJIfA)

OCHOBHbIE HaNpaBJIEHUS] COBPEMEHHON OMOTEXHOJIOIMH B MPOHECCUOHATIBHON AEATEIbHOCTH
YEJI0BEKa. Meronsl OMOTEXHOJIOTHH. OOBbeKTHI OMOTEXHOJIOTHH. Otuka
OMOTEXHOJIOTMYECKHX

U TEHETHYeCKUX JIKcnepuMeHToB. IlpaBuna mnoucka u aHaiu3a OHMOBIKOJIOTMYECKON
nHpopmauu

U3 pa3jMYHBIX MCTOYHMKOB (Hay4yHas U y4yeOHO-HayyHas JIMTEpaTypa, CPeICTBa MacCOBOMU
nHpopmanuu, cetb IHTEpHET U Apyrue).

10.2
[IpakTueckoe
3aasatue Ne9

HpaKTI/I‘-ICCKOC 3aHATUC

Ne 9 Keiicbl Ha aHanu3 MHGOPMAIMM O HAYYHBIX JOCTIIKEHHSIX B OOJACTH T'€HETHUYECKUX
TEXHOJIOTUH, KJIETOUYHOM MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHI.

ILK. 2.4
I1.K. 2.8
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10.3
[IpakTrueckoe
3ansitue Nel(Q

Ne 10 3ammra keiica: NpeACTaBlIEHUE pE3YyJIbTaTOB PELIECHUS KEWCOB (BBICTYIIEHUE C
MIPE3CHTAIINECH ).

Paszgen 11. Pemenue xeiicoB B 00,1acTH OMOTEXHOJIOT Ml ! 2
Tema 11.1.1. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE coAep:KaHUe (CoAep:KaHWe TPHUKJIATHOIO 1
buorexunonorun MOLYJIs1)
B IIPOMBIIIJICHHOCTH. | Pa3BuTHE NMPOMBILIUIEHHON OMOTEXHOJIOIMM U €€ IMPUMEHEHUE B JKU3HM YeJIOBEKa, MOUCK U
IIpaxktudeckoe aHaJIn3 UHQOpPMALMK U3 Pa3IMYHbIX MCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JUTepaTypa,
3ansaTue No 11 CpeAcTBa MaccoBOW MH(pOpMaLuu, ceTb MIHTEepHET U Apyrue) OK-01, OK-02,
[IpakTuueckue 3aHATHS 1 OK-04, OK-07
No 11 Keiicel Ha aHanu3 uHQOpPMAIMKM O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTUN (IO
MUHU-TPYIIIaM). LK. 1.1
Tema 11.1.2. IIpoeccnoHa/IbHO OPHEHTHPOBAHHOE COAEpP:KaHHE (CoaepkaHHe MPHUKJIAAHOIO 1 K 14
CoruaibHo- MOYJIs1) LK. 2.4
OTHYECKHUE aCIEKTHl | DTUYECKHE aCHEeKThl Pa3BUTHsI OMOTEXHOJIOTUH U IPUMEHEHHE UX B XKM3HM YeJIOBEeKa, MOUCK LK. 2.8
OHOTEXHOJIOTHH. U aHaiu3 MHPOpMAUM U3 pa3IMYHbIX HCTOYHUKOB (Hay4dHas M YydyeOHO-Hay4dHas
IpakTiaeckoe JuTepaTypa, cpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u Apyrue)
sanaTHe Ne 12 [IpakTHYECKHUE 3aHATHS 1
No 12 3ammura keiica: TpeICTaBICHUE pPE3YIbTATOB PEIICHUS KEHWCOB (BBICTYIICHUE C
MIPE3EHTALNEN )
IpomexxyTounas aTrectanus (3a4er) 1
Bcero: 36

7
O0pa3oBarenbHasi OpraHu3alisi CAMOCTOSTENILHO ONPEeIIsieT CO/IepKaHUe pas/iena, BbIOupast OJJHy u3 npeiokeHnsix tem 11.1.1 -11.1.3.




3. YcJoBus peaiu3alii NporpaMmsl 001eo0pa3oBaTebHON AUCHUIIIMHBI
3.1. [Jasa peanqu3anmuum NPOrpamMmbl JUCHMIUIMHBI  JOJKHBI  OBITh
NpexyCMOTPEHbI CIeAYIIIHe CTeHaIbHbIe TOMELeHHs

Kabuner «buosorumy, OCHAILICHHBIN 000pyIOBaHUEM: CTOJ
JEMOHCTPALIMOHHBIM  (C  pAaKOBMHOW, TMOJBOAKOM U  OTBEJACHHEM  BOJIbI,
CAHTEXHUKOM,  DJIEKTPUYECKUMHU  PO3ETKaMHM,  aBTOMAaTaMd  aBapUHHOIO
OTKJIIOUCHMSI TOKa), JIaDOpaTOPHBIA OCTPOBHOW CTOJ (JIBYXCTOPOHHHM, C
3aIUTHBIM, XUMOCTOMKHM
U TEPMOCTOMKHUM IOKPBITHEM, HAACTOJIBEM, C MOJCBETKOM M 3JIEKTPUUYECKUMU
pPO3ETKaMH, IMOJBOJAKON U OTBEIEHUEM BOJIbI U CAHTEXHHMKOIN), CTYJI J1a0OpaTOPHBIA
IMOBOPOTHBIN, PETYIUPYEMBIN IO BBICOTE.

3.2. UupopMmaniuoHHOEe 0oOecnieYyeHHe peau3alu NPporpamMmMbl

JUia  peain3alvud  HOpPOrpaMMbl  JAMCHUIUIMHBL  OMOIMOTEUYHBIH  (HOH.
0o0pa30BaTeNbHON OpraHu3aluu JOJDKEH MMETh IeYaTHbIE W/WIM SJIEKTPOHHBIE
y4eOHUKM U pa3pabOTaHHbIE B KOMIUIEKTE C HHUMH Yy4deOHble mnocoOus (mpu
HAJIMYUM), JAONYIIEHHbIE K HCIOJb30BAaHUIO MPHU peanus3aluu o0pa3zoBaTesIbHbBIX
porpamMM CpelHero npodecCHuOHaNbHOrO 00pa3oBaHUs, peaiu3yeMblX Ha 0Oaze
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

IIpn peann3anuu OpoOrpaMmbl JTHUCHUILIMHBI BO3MOXXHO HCIIOJIb30BaHUE
ANEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, AOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3anuu 00pa3oBaTebHBIX MPOTPAMM CPEIHETO O0IIero 00pa30BaHus.
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KonTtpoais W omeHka pe3yiabTaTOB OCBOEHHUs 001e00pa3oBaTebHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOHIMX U MPOdEeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam U

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeH U

Pa3zpgen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK 01. Bsibupars crnocoObl
pelIeHus 3amad
npoeCCUuOHATBLHON
JESTSIIbHOCTH TPUMEHHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temer 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c®, 9.5M-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy»xaeHue 1o Bolpocam
JEKUIUU

Pazpabotka rioccapus
3anojaHeHUe  CpPaBHUTEIbHBIX
TadJIMIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCMNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYECKOU
TEPMHHOJIOTHUH U CUMBOJIUKH
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencraBieHue  pe3ynbTaToB
MPAKTUYECKUX paboT
KonTtposnbHble paboTbl

3amuTa TBOPUYECKUX padoT

3amura VHIMBUYyaIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MIPOMEKYTOYHOM aTTECTALNKU

OK 02. Ucnonws3zoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemas JUCKyCCHs IO

COBPEMEHHBIC cpenctsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JIEKIHH

TIOUCKaA, aHanmmsa | 71.73 81, 82 9.1-9.3, Pa3paboTka MeHTaIbHOU

u ’ UH(POPMAIIMOHHBIE 10.2, 10.3M-o/c, 11.11I-0/c J1ab0paTOPHBIX padoT

TEXHOJIOTUU IS BBITOJTHEHHUSI [IpencraBieHue pe3ysbTaTOB

3a1a4 npodeccuoHaIbHOM MPAKTUYECKUX paboT

JEeSITeIIbHOCTH [IpencraBieHuEe YCTHBIX
COOOIIIEHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX T10 TIEPEUHIO
HUCTOYHHUKOB,
PEKOMEHT0BaHHBIX
IperoiaBaTeseM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHHE IO BOIIPOCAM

B3aWMO/ICHCTBOBATh v | 4.3 51-5.4,6.1-6.3, 7.1-7.3, | nexuun

paboTath B KOJJICKTUBE U

8.1, 8.2, 9.1-9.3,

IIpencraBnenue pe3ysbTaTOB

8
HpO(i)eCCI/IOHaJ'H)HO OPUCHTUPOBAHHOC COACPIKAHUC (conepmaﬂne MPUKIIAJHOTO MO,HyJ'IH)
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KOMaH/Ie 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUeCcKUX padboT
10.2, 10.311-o0/c, 11.111-0/c | 3auuTa TBOPYECKUX paboT
3amura WHIUBUIYATbHBIX
MIPOEKTOB
OK 07. CopetictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue Mo Bonpocam
COXpaHCHHUIO OKpyXatomen | 4.1-4.3, 5.1-54, 6.1-6.3, | JICKIuH
Cpellbl, PECypcoCcOEPEIKECHUIO, 71-73, 81, 82 091-93 Paspaborka riioccapus
MPUMCHSITh BHAHUA | g 41 /o 9 8[T-o/c.  10.1 3amonHeHHEe  CPaBHUTEIBHBIX
00 W3MEHCHUU KJIMMAaTa, ’ ' " | Tabmun
IPUHIAITBI OepexITUBOTO 10.2, 10.3M-o/c, 11.11I-0/c TectupoBaHue
MPOU3BOJCTBA,  A(PPEKTUBHO YcTHBIN ompoc
JICUCTBOBATH JIMKTaHT Ha WCIOJb30BAHUE

B UpPE3BBIY aMHBIX CUTyaluAaAXx

apryMeHTOB, OHOJIOTUYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyansHas
camocrosTelbHas paboTa
[IpeacraBnenne pe3ynbTaToOB
NPaKTUYECKUX paboT
KoHnTponbHbie paboThI

3aiuTa TBOPUECKUX padoT
3amura VHJIMBU1yaIbHBIX
IIPOEKTOB

Brinmonnenue 3aganui
MIPOMEKYTOYHOM aTTECTALIKU

ITpodeccus 09.01.03 Omnepatop
MH(OPMALIMOHHBIX CHUCTEM U
pecypcoB.

ILK. 1.1

ILK. 2.4

[Tpodeccus 43.01.09 Ilosap,
KOHJIUTEP.

ILK. 1.1

K. 14

ILK. 2.4

[1K. 2.8

[Tpodeccuss 23.03.08 Crnecapn
M0 PEMOHTY  CTPOUTEIbHBIX
MalllnH.
LK. 1.1
I[1K.24
I1.K. 2.7
I1.K. 2.8

[Tpodeccuss 15.01.05 Crapmmk
(pyuHoOIif u YaCTUYHO
MEXaHU3UPOBAHHOMN CBapKu
HaIlJIaBKH).

I1K. 1.1

LK. 1.4

I1.K. 2.4

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

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

10.2, 10.31T-o0/c, 11.111-0/c

OO6cy»xaeHue 1o Borpocam
JEKIUU

Pa3pabotka rinoccapus
3amnoiHeHue  CPaBHUTEIbHBIX
TaOJINILL

TectupoBanue

YCTHBIN onpoc

JIMKTaHT Ha WCMOJb30BaHUE
apryMeHTOB, OHOJOTHYECKON
TEPMUHOJIOTHU U CUMBOJIMKH
NunuBunyanbsHas
camocTosiTelbHas paboTa
[IpeacraBnenne pe3ynbTaToOB
MPAKTUYECKUX paboT
KoHTponbHbIe paboThI

3ammuTa TBOPUYECKUX padOT
3amura WHJIMBU1yaIbHBIX
MIPOEKTOB

Brinonnenue 3amanui
MPOMEKYTOYHOM aTTECTaLNKN
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