IIpunoxenue 2.13

k OII CIIO no npodeccuu

15.01.05 Capimuk (py4HOM ¥ 4aCTUIHO
MEXaHU3UPOBAHHOW CBapKH (HATIABKH)

PABOYAS TPOTPAMMA YUYEBHOM JUCIIUILINHBI

00/1.13 BUOJIOI'Us

Kpacuoropck, 2025 T.



Pabouas mporpamma paspaboraHa Ha ocHoBe TpeOoBaHui DemepanibHOro rocyAapCTBEHHOTO
00pa30BaTENBLHOrO CTAaHAApPTAa CPEIHEro oO0Iero oO0pa3oBaHMs YTBEPHKACHHOTO IPUKA30M
MunucrepctBa obpazoBanusi U Hayku Poccuiickoit @enepauuu ot 17 mas 2012r.Ne 413 (B
neiictBytomeil penakuuu), denepanbHONM 00pa30BaTENbHON MPOrpaMMbl CPEIHEro OOILEero
o0Opa3oBaHusl, yTBEPKIAECHHOU Tpukazom MunmnpocsenieHus: Poccun ot 18 mast 2023r. Ne 371 (c
W3MEHEHUSMU U JIOMOJHEHUSAMH), ¢ y4deToM TpeboBaHuil DenepanbHOro rocyAaapcTBEHHOTO
00pa30BaTEIBHOTO CTaHAApTa CpemHero npodeccuoHadbHOro 0o0pa3oBaHMs 1O Mpodeccuu
15.01.05 Cpapuuk (pyyHO W YAaCTUYHO MEXAaHU3UPOBAHHOM CBapku (HAIUIaBKH),
yrBepxkaeHHoro IIpukasom Munnpocsemenns Poceun or  15.11.2023 1. Ne 863,
3apeructpupoBan B Munrocre Poccum 15 nexabps 2023 1. Ne 76433 (c uM3MEHEHUSIMH U
JIOTIOJIHEHUSIMH), TIPUMEPHOW MporpaMMmbl  00IIe00pa3oBaTEIbHON Y4EOHON JIHUCIUIUINHBI
«buonorus», PEeKOMEeH/1I0BaHHOU ®denepanbHbIM roCy/1apCTBEHHBIM O101>KETHBIM
00pa3oBaTeIbHBIM  YUPEXKIEHUEM JIOMOJHUTEIBHOTO MPO(EeCcCHOHATBLHOrO  00pa30BaHUS
«UHcTuTyT pazsutus npodeccuoHaibHoro oopasosanus» (PI'bOY IO «UPIIO») B kauecTBe
IIPUMEPHON MPOrpaMMbl C Y4€TOM IPO(ecCHOHAIBbHON HAIpPaBIEHHOCTH IMPOIpaMM CPEIHEro
MpoQeCcCHOHAILHOrO 00pa30BaHMs, peau3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C
MOJIYYCHHEM CPETHEro 00IIero o0pa3oBaHuUs.

Opranuzauus-paspadoT4uk: I'ocynapcTBenHoe Or0KETHOE npodeccruoHanbHOe
obpa3oBarenbHOE yupexkaeHne MockoBckoit obnactu «Kpacnoropekuii komnemx» (I'BIIOY MO
«KpacHoropckuit Komiemx»)

PACCMOTPEHA U PEKOMEHJOBAHA OJOBPEHA U YTBEPKJIEHA

Ha 3acenaHnu MeTOIM4eCKOro 00beIMHEHNS Hayuno-meroauueckum coetoM [ BIIOY
I'BIIOY MO «KpacHOropckuii KOJUIEIK» MO «KpacHOropckuil KoJIemx»

ot 16.04.2025 r. IIpotokon Ne 1 or 18.04.2025 IIporokomn Ne 1
[Tenarornueckum coerom I'BIIOY MO [Ipuka3 qupekTopa KoyiemKa
«KpacHoropckuii Komiem» ot 25.04.2025 r. Ne 811/1

o1 17.04.2025r. IIporoxomn Ne 2
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1. OOmas xapakTepucTuka padoydeil nporpaMmmsl 061e00pa3oBaTe1bHON JMCIUIITTHHBI
«buonorus»

1.1. MecTo IMCHUIJIMHBI B CTPYKTYPpe 00pa3oBaTe/ibHOI MPOrpaMMbl

O6meobpazoBaTenbHas AucHuIummHa «buomorus» sBisieTcss 00S3aTETbHON YacCThIO
0011e00pa30BaTEILHOTO IHKJIA 00pa3oBaTenbHOM mporpamMmbl B cootBeTcTBHE ¢ I'OC CIIO
o npodeccun 15.01.05 Crapiwk (pydHO U YACTUYHO MEXaHU3UPOBAHHON CBAPKH (HAIIJIABKH).

1.2. He.]'ll/[ U INIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS TUCHUIIJIMNHBI

1.2.1. Heanb 1 3a1a4u 001meo0pa3oBaTe bHOM JTUCHUTIINHBI
ConeprkaHue mporpaMMbl 0011100 pa30BaTELHOM TU CIUTUTHHEI «BHONIOTHs HanpaBIeHO

Ha JIOCTH)KEHHE DPe3yJbTaTOB €€ M3ydeHHs B cooTBercTBUU ¢ TpedoBanusimu ®PI'OC COO c
yueroM TnpodeccuonanbHoit HampaBieHHoctd DI'OC CIIO. Ienp u3ydyeHUs IUCHUTLTMHBI
«buonorus» Ha 0a30BOM ypOBHE — OBJaJ€HUE OOYYAIOLUIMMMCS 3HAHMSIMM O CTPYKTYpHO-
(YyHKIIMOHATIBHOM OpraHu3alMy >KUBBIX CHCTEM pPAa3HOTO paHra M NPUOOpPETeHHE YMEHUU
WCIOJIb30BATh ATH 3HAHUS JIJIs1 TPAMOTHBIX JIEMCTBUHM B OTHOILIEHUU OOBEKTOB KMBOU MPUPOJIBI 1
peleHus Pa3InYHbIX KU3HEHHBIX TPOOJIEM.

JlocTikeHue Lenu U3ydeHus JucUUIUIMHBL  «buosorus» Ha 0a30BOM ypOBHE
00€eCreunBaeTcs pelieHUEeM CIIEAYIOLIMX 3a/a4:

- OCBOCHME OOYYAalOUIMMHCS CHUCTEMbl 3HAHUH O OHOJIOTUYECKUX TEOPUSX, YUEHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBUiIaxX, CIy)KallUX OCHOBOM Al (OpMUPOBAHUS
IIpeJCTaBICHUM 0 €CTECTBEHHO-HAyYHOMI KapTHHE Mupa,
0 METoJaxX HAy4YHOro MO3HAaHHS, CTPOCHUH, MHOTOOOPa3MH U OCOOCHHOCTSIX JKUBBIX CHCTEM
pa3HOro ypOBHS OpraHM3alliy, BBIJAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX HCCIEJOBAHUSIX B
OHOJIOTHH;

- (hopmHupoBaHUE y o0yuarommxcs MO3HABATENbHBIX, MHTEJIEKTyalbHBIX
U TBOPYECKMX CIIOCOOHOCTEW B MpPOLECCe aHaiau3a JaHHbIX O IMyTAX Pa3BUTHI
B OMOJIOTMY HAYYHBIX B3IJIAA0B, UJIEH U MOAXOA0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS
OpraHu3allni;

- CTaHOBJEHHE y OOydarommxcs OO0IIed KyJbTypbl, (YHKIMOHAIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OLICHUBATH SIBJICHUS OKPYXKAIOMIEr0 MUPA >KHUBOM MPUPOABLI Ha
OCHOBAHHH 3HAHUU U OTBITA, TOTYUYEHHBIX MIPU U3YYEHUU OMOJIOTHH;

- (poopMupoOBaHuE y 00y4aIOIUXCSd YMEHUH WIUTIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX
3HaHUW B MPaAKTHUYECKOH JEATENbHOCTH 4YEJIOBEKa, Pa3BUTUHU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUN U arpoOUOTEXHOJIOTHIA;

- BOCHUTaHHE YOEXAEHHOCTH B BO3MOKHOCTH MO3HAHMS YEIOBEKOM >KMBOW HPUPOIBL,
HEOOXOAMMOCTH OEepeKHOr0 OTHOIIECHUS K Hell, COOMI0IeHUs] STHYECKIX HOPM IIPU MPOBEIEHUHN
OHMOJIOrMYECKUX HCCIeIOBAHU;

- OCO3HAHUE I[EHHOCTH OMOMOTUYECKUX 3HAHUU IS MOBBIIIEHUST YPOBHS 3KOJIOTUYECKON
KYJIBTYPBI, U151 JOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

- IpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHMM B TOBCEJHEBHOW JKM3HU
JUISl OLIEHKU IIOCJENCTBUM CBOEH JEATENBHOCTH II0 OTHOIIEHUIO K OKpY)KaroUehd cpere,
COOCTBEHHOMY 3/10POBBIO, 0OOCHOBaHHE U COOIOIEHNE Mep MPOPUIAKTUKH 3a00JICBaHUH.

1.2.2. TlnaHupyemble pe3yJbTaTbl OCBOEHHMS 001Ie00pa3oBaTe/IbHON JAUCUMILUVIMHBI B
coorBeTcTBHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO



Oo6mme komneteHnunu (nanee — OK) u nmpodeccnonanpabie komrereHuun (nanee — I1K)
®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHM, METAllPEAMETHBIMM W IPEIMETHBIMHU
pesyabTaTamu o0ydeHust 6a3oBoro yposHs (nanee — [1P6)
®I'OC COO mpencrapiieHbl B Ta0JIUIE:



Koa u Ilnanupyemsbie pe3yJibTaThl 0CBOCHHMS AMCLHMIIINHBI

HAHMEHOBaHHE

(l)opanyeMmux O6ume JMcuuniMHapHbie

KOMIIeTeHIU
OK 01. Breibupath | JInuHOCTHBIE pE3yJbTaThl JOJDKHBI oTpaxkaTh B uactu: | [IP6 1. ChopmupoBaHHOCTh 3HAHUII O MecTe U POJM OMOJIOTUU
CHocoObl  pelIeHUs | TPYAOBOIO BOCIIUTAHUS: B CHCTEME€ HAy4YHOrO 3HAHUS, (PYHKIMOHAIBHOW TI'PaMOTHOCTH
3a1a4y - TOTOBHOCTh K TpPYyZIy, OCO3HAaHHE IEHHOCTH MAacCTepCTBa, | YeOBEKa JUIsl PeIICHUS )KU3HEHHBIX MTPOOJIEM.
npo(eCCUOHAIbHON | TPYAOMOOHUE; ITP6 2. CdopMHpPOBAaHHOCTh YMEHHUS PACKPbIBATh COAEp)KaHUE
JESITEIbHOCTU - TOTOBHOCTb K AaKTUBHOW JEATEIbHOCTH TEXHOJOIMYECKOH | OCHOBONOJATAIOMUX OMOJIOIMYECKMX TEPMHHOB U  ITOHSATHMA:
IIPUMEHUTENBHO u COLMaJIbHON HAIPaBJIEHHOCTH, CIIOCOOHOCTh | *KM3Hb, KJIE€TKA, TKaHb, OpPraH, OpraHU3M, BHJ, MOMYJIALHS,
K Pa3IMYHBIM | HHULMMPOBATh, MJIAHUPOBATh U CAMOCTOATENBHO BBIINOJHATE | SKOCHCTEMa, OMOLeH03, Orocdepa; MeTaboa1u3M (0OMEH BElEeCTB
KOHTEKCTaM TaKylo JESTeIbHOCTD; U TpeBpallleHHe dHEPruH), TIOMEOCTa3  (caMOoperyssius),

- UWHTEpeC K pas3nmmyHeiM cdepam mpodeccruoHambHON
JesI TeTbHOCTH.

MerTamnpenMeTHbIe pe3yIbTaThl JOHKHBI OTPAXKATH!
OBnaseHue yHUBEPCATbHBIMH y4eOHBIMU MTO3HABATEILHBIMH
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JCHCTBUS:

- CaMOCTOSITeNIbHO (OPMYJHPOBATh W aKTyaJH3UPOBATh
mpo0OJIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBCHHBIM MPU3HAK WM OCHOBAHHS
JUTS CPaBHEHMSI, KJIAaCCU(PUKAIIUU U 0000 IICHHUS

- OIIPEACIIATH eNU JIeSTSILHOCTH, 33]aBaTh MapaMeTPbl

U KPUTEPHH UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS

B paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTUBBI B JEATEIHHOCTb, OIEHUBATH
COOTBETCTBHE PE3yJbTaTOB IEJSIM, OIICHUBATH PUCKHU
IIOCJICACTBHI JESITCIHbHOCTH,

0) 6a30BBIC HCCIEA0BATEILCKUE I CTBUS:

- BJIAJICTh HAaBBIKAMH Y4€OHO-HCCIICA0BATEIbCKOM

W TIPOCKTHOM JEATEIBHOCTH, HaBBIKAMU  pa3peIieHus

mpooJem;

OuocuHTe3 OenKa, CTPYKTypHas OpraHu3alus >KUBBIX CHUCTEM,
JUCKPETHOCTb, caMmoperyJsanus, CaMOBOCIIPOU3BECHHE
(penpoykius), HAaCJIEICTBEHHOCTb, HW3MEHYUBOCTD,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3aIlHsl.

[TP6 3. CdopMupOBaHHOCTH YMEHHUS PACKPBIBATH COJEpIKaHUE

OCHOBOIOJIATAIOIMNUX  OWOJOTHYECKUX  TEOpPUA H  THUIOTE3:
KJIIETOYHOM, XPOMOCOMHOM, MYTallMOHHOH, 93BOJIOLMOHHOM,
MIPOUCXOXKICHUS )KU3HU U YEJIOBEKA.

I1P6 4. CdopmupoBaHHOCTB YMEHHUS pacKpbIBaTh

OCHOBOITOJIaralIre OMOJIOrHYecKue 3aKOHbl U 3aKOHOMEPHOCTH
(I Menpens, T. Moprana, H.M. BaBunoBa, 3. ['ekkens,
®. Mronnepa, K. bapa), rpaHuiisl Ux MpUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpeTeHre ombiTa MPUMEHEHHS OCHOBHBIX METOIOB
HAy4YHOT'0 TTO3HAHMSI, MCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOICHHS

Y ONMCAHUSA KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI; OpraHU3alnu
U TPOBENCHUS OMOJOrMYECKOr0 HSKCIEPUMEHTA, BBIIBUKCHHS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMM, O0BSICHEHHS MOJTYYEHHBIX pe3yJIbTaTOB
U (GOPMYIHPOBAHUS BBIBOJAOB C HCIOJIH30BAaHMEM HAYYHBIX
MIOHSITHI, TEOPHUI U 3aKOHOB.




- BBIABJIATH IPUYXMHHO-CIICACTBCHHLIC CBA3U

M aKTyaJIUM3UpOBaATh 3a4a4y, BBIIBUI'aTb T'MIIOTC3Y

cc peHIeHI/Iﬂ, HAXOOUThb apFYMCHTBI IJIsT 1O0KaA3aTeIIbCTBA
CBOMX YTBEpP)KICHUM, 3aJaBaTh IapaMeTpbl U KPUTEPUHU
peleHus;

- AaHaJIU3HUPOBATH HOJ'IyLIeHHBIC B XO4€ pCHICHUA 3aaadu
pe3y.]’H:TaTBI, KpI/ITI/I‘-IeCKI/I OCHUBATh HUX ,Z[OCTOBepHOCTB,
HpOI‘HOSI/IpOBaTB N3MCHCHHUC B HOBBIX YCJIOBI/ISIX;
pa3pabaThIBaTh IJIAH PEIICHUs MPOOIEMBI ¢ YISTOM aHajK3a
UMEIOIINXCSA MAaTePUATbHBIX U HeMaTepUabHBIX PECYPCOB;
-- YMETb IIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO

U TIPAKTUIECKYO0 00JIACTH JKU3HENEATEIHbHOCTH;

- YMGTB I/IHTGFpI/IpOBaTB 3HAHUIA U3 paSHBIX Hpe[[MeTHBIX
obnacreii;

- BbIIBUI'aTb HOBBIC HJCH,
MOJAXO/IbI U PELIEHUS

npeajaratb OPUIMHAJIbHBIC

ITP6 6. ChopMHUPOBAHHOCTh YMEHHUS BBIICIATH CYIISCTBEHHBIE
NpPU3HAKH  BHPYCOB, KJIETOK IPOKAPUOT MW  DYKapHUOT;
OJTHOKJICTOYHBIX ¥  MHOI'OKJICTOYHBIX OPraHHW3MOB, BHUJIOB,
OMOTeOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BCIICCTB W TPEBPAIICHUS DJHEPIHH B KIETKe, (OTOCHHTE3a,
IJACTHYECKOTO M JHEPreTHYECKOro OOMEHa, XCEMOCHHTE3a,
MHUTO3a, ME03a, OIUIOMOTBOPEHUS, PA3BUTUS M PA3MHOXKCHUS,
WH/IMBUYaTbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), OOphObI 3a

CymeCTBOBaAHUE, C€CTCCTBCHHOI'O 0T60pa, BHZ[OOGpaSOBaHI/IH,
HpI/ICHOCO6H€HHOCTI/I OpraHusmMoB K Cpe€ac 061/ITaHI/I$I, BIIMAHUA
KOMIIOHCHTOB OKOCHCTEM, AHTPOIIOI CHHBIX U3MEHEHHU U

B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpYyroBOpOTa BEIIECTB U IPEBpALEHUE SHEPTHU B Ouocdepe.

ITP6 7. ChopmMHpOBaHHOCT yMEHMsI NPUMEHSTH IOJyYEHHbIE
3HaHUA O OOBSACHEHHUs OMOJOrMYeCKUX MPOILECCOB U SIBICHUM,
JUTS IPUHSTUS IPAKTUYECKUX PEIISHHUH B MTOBCEAHEBHON KU3HU

¢ 1uenpto obecrieyeHHUs OC30MaCHOCTH CBOETO  370POBbS M
3I0POBbSI OKPYKAIOUIUX JIFOJIEH, COOJIIOIEHUSI 3I0pOBOT0 00pasa
KU3HU, HOPM TPAMOTHOT'O MOBEIEHUS B OKPYKAIOIIEH TPUPOTHON
cpezie; MOHUMaHHue HEOOXOAMMOCTH HCIOIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW OMONOrMHM M OMOTEXHOJOTHH A paloHaIbHOIO
MPUPOAOIOTb30BAHHUS.

I[TP6 8. CdopMUpOBaHHOCTh yMEHHS peIIaTh OWOJIOTHYECKHe
3a/1au, COCTABIISATh T€HOTHUITMYECKUE CXEMbl CKPEIIUBAHUS

JUIS pa3HbIX THUIIOB HAacCJEIOBaHUS MPU3HAKOB Yy OPraHH3MOB,
COCTaBJISITh CXEMBI IMEPEeHOCca BEIIECTB M SHEPTUU B IKOCHUCTEMAX
(uenu NUTaHus, MUIIEBbIE CETH).

I[IP6 9. CdopmMupoBaHHOCTH YMEHUNW KpPUTHYECKH OLIEHUBAThH
uH(poOpMaLUI0 OHOJOrMYECKOI0 COJEpP)KAHMS, BKJIIOYAIOLIYIO
MICEBJOHAYYHBIEC 3HAHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CpencTBa
MaccoBOM HMH(OpPMAIMK, HAYYHO-MONYJSPHBIE MaTepHallbl);
UHTEPIPETUPOBATh STHYECKHUE aCIEeKThI COBPEMEHHBIX
UCCIIeZIOBaHUNA B OWONOTWMH, MeIUIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh  IJI00aJbHbIE  DKOJIOTMYECKHE  MPOOJIeMbl
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COBpEeMEHHOCTH, (OpPMUPOBATH IO OTHONIIEHHUIO K HUM
COOCTBEHHYIO TTO3HITHUIO.

ITP6 10. CdopmupoBaHHOCTh YMEHHH CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJOTHYECKOMN
uHbpOpMaMu M3  HECKOJBKUX  HMCTOYHHMKOB,  I'PaMOTHO

MCIOJH30BaTh MOHSTUHHBIN anmapat OUOIOTHH

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIE
cpencTtBa  TIOHCKa,
aHanM3a

U HHTEpIpeTanuu
uHbopmaru

U MHPOPMALMOHHbIE
TEXHOJIOT U TUTS
BBIITOJTHEHUST 3374
npodeccruoHanbHoi
JEeSITeIbHOCTU

JIn4HOCTHBIE pe3yJbTaThl JTOJIKHBI
LEHHOCTH HayYHOTO TIO3HAHUS:
-C(hopMUPOBAaHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAYKH W OOILIECTBEHHOM
MPAaKTUKH, OCHOBAHHOTO Ha auanore KyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MHpE.

MeTtanpenMeTHbI€ Pe3yIbTAaThl JOHKHBI OTPAXKATh:
OBnazieHNe YHUBEPCATLHBIMU y4€OHBIMH ITO3HABATEIHLHBIMU
JIEUCTBUSIMH

B) paboTa ¢ MHpOpPMALIHCH:

OTpaxaTb B 4YaCTHu:

- BJIAJIETh HaBbIKaAMH MOJTY4YEHHUS uHopmanun
U3  MCTOYHUKOB  PA3HBIX  TUIIOB,  CaMOCTOSITEJILHO
OCYILECTBJISATh MTOMCK, aHaIm3, CHUCTEMaTH3aLINI0

U MHTEpIpeTalnio HHPOPMAIUKU pa3IUYHbIX BUAOB U (HopM
IIpEICTaBIICHNUS;

- OLIEHUBATh J10CTOBEPHOCTb, JIETUTUMHOCTh HMH(OpMaINH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAIbHO-3THYECKMM HOPMaM

ITP6 1. ChopMUpOBaHHOCTH 3HAHHI O MECTE M POJIM OUOJIOTHH

B CHCTEME HAy4YHOrO 3HaHUS, (PYHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIOBeKa /ISl PeHICHUS KU3HEHHBIX TPOOIIeM.

ITP6 7. CdopmMHpOBaHHOCTb yMEHMsI NPUMEHSATH IOJyYEHHbIE
3HaHUA 1751 00bACHEHUs OMOJOrMYeCKUX MPOLECCOB U SIBJICHUH,
JUTS IPUHSTUS IPAKTUYECKUX PEIIEHUH B MOBCEAHEBHON KU3HU

C 1enbl0 o0ecrmeueHus O€30MacHOCTH CBOEro 3J0pOBbS U
3I0pPOBbSI OKPYKAIOIIUX JIFOJIeH, COOJII0IEHUsT 3I0pOBOr0 0Opasa
YKU3HHU, HOPM TPAMOTHOTO ITOBE/ICHUS B OKPY’KaIOMIEH PUPOIHOIM
cpeze; MOHMMaHue HEOOXOAMMOCTH HCIOIb30BaHUS JOCTHKEHUN
COBpEMEHHOW OWONOrMHM W OMOTEXHOJOTHHA A paliOHAIBHOTO
HPUPOIONIONB30BAHUSL.

ITP6 10. ChopMupOBaHHOCTH YMEHHMIA CO3[1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE OHMOJOTHYECKOMN
UHPOpPMAlMM U3  HECKOJBKMX  HCTOYHHKOB,  TI'PaMOTHO
UCIIOJIb30BaTh MOHSITUHHBIN anmapat OuoIoruH

OK 04. O¢pdexTuBHO
B3aHMMOJCHCTBOBATh
1 paboTaTh

B KOJUIEKTHUBE

1 KOMaHJIe

JImyHOCTHEIE PC3yJIbTAaTbl OOJODKHBI OTpaXaTb B YaCTH:

LEHHOCTH HAy4YHOrO I[IO3HAHUS: OCO3HAHUE LIEHHOCTH
HAy4yHOM  JIE€SITEIbHOCTH, TOTOBHOCTh  OCYIIECTBISTH
MPOEKTHYIO H HCCIIEIOBATENIbCKYIO JIeATEILHOCTD
WHIUBUIyaJIbHO U B TPYyIIIE.

MertanpenMeTHbIe pe3yabTaThl JOJIKHBI OTPaXKaTh:
OsBnaaeHne YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JNEHCTBUSMHU:

0) coBMecTHas IeATeTbHOCTD:
- IOHMMATb 1 UCIIOJIb30BAaTh NIPCUMYIICCTBA KOMaHIIHOfI

I1PG 5. IlpuoOpereHne ombpiTa MPUMEHEHHUS] OCHOBHBIX METOOB
HAy4YyHOr'0 ITO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTMH: HAaOMIOAEHUS U
OIHCAHUS KUBBIX CHCTEM, IPOLIECCOB U SBJICHUI; OpraHu3auuu u
MPOBEACHUS OHOJOTMYECKOr0  JIKCHEPUMEHTA, BBLABI)KEHUS
TUIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMU, 00BSICHEHUS MTOJYYEHHBIX PE3YJIbTaTOB

u  (GOpMYJIMpPOBAaHUS BBIBOAOB C MHCIOJIb30BAaHHUEM HAYYHBIX
MIOHATHM, TEOPHI U 3aKOHOB




Y MHJIUBHIyaJIbHON PabOThI;

- IIPUHUMATDb neian COBMECTHOH ACATCIIBHOCTH,
OpPraHu30BbLIBATH U KOOPAWHHUPOBATH I[GP'ICTBHX

M0 €€ JOCTHXKCHHIO. COCTaBJATh IIJIAH  JCHCTBHIA,
pacnpenensiTb poJM € YYETOM MHEHHH YYaCTHHUKOB

00CYXKIaTh pe3yIbTaThl COBMECTHON pabOTHI

OK 07.
CopnelicTBOBaThH
COXPaHEHUIO
OKpYXaroIen

Cpenbl,
pecypcocoOepexeHn
10, MIPUMEHSATH
3HAHUS

00 H3MEHCHUU
KJIMMAaTa, TPUHITUIIBI
OCpEKITMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JICNCTBOBATh

B Ype3BbIYANHBIX
CHUTYaIUsIX

JInuHOCTHBIE pe3ynbTaThl [OJDKHBI OTpa)kaTb B YacTH:
HKOJIOTUYECKOr0  BOCHMTAaHUA: -  c(HOPMHPOBAHHOCTh
9KOJIOTUYECKON KYyJbTYpPbl, IOHUMAHUE BIMSHUS COL[UAJIBHO-
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSHUE TPUPOAHOU

U COIMAJIbHOM cpenbl, OCO3HaHHME TJI00aIbHOr0 XapakTepa
HKOJIOTUYECKUX TPOOIEeM;

- IUJIJAaHUPOBaHUE U  OCYILECTBIEHHE  JEUCTBUM B
OKpY’KalOIIEel Cpelle Ha OCHOBE 3HAHUS LIEJIEH yCTOWYHBOIO
pa3BUTH YEIIOBEYECTBA;

- QAaKTHBHOE HENpUATHE JIEHCTBUH,
OKpYXarollen cpese;

- yMeHHue MIPOTHO3UPOBATH HeOIaronpusiTHbIE
9KOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX €U CTBUM,
MpeOTBpallaTh UX;

- pacumMpeHue OmbITa
HaIlpaBJIEHHOCTH.
MeranpeaMeTHbIE pe3yabTaThl JOJIKHBI OTPAKaTh:
OBnanenue YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMHU
JICUCTBUSIMH

0) coBMecTHas 1eITeIbHOCTh:

- NOHMMATh W HCIOJb30BATh IPEUMYILIECTBA KOMaHIHOM
Y UHIUBHyaTIbHON PabOThI;

MNPpUHOCAIINX BpPCa

NEATEILHOCTH  DKOJOTHUYECKON

- IIpUHHUMATh e COBMECTHOM JACATCIIbHOCTH,
OpPraHu30BbLIBATH nu KOOPAUHHUPOBATH I{Cf/iCTBI/ISI
M0 €€ JOCTHXKCHHIO. COCTaBJATh IIJJaH  ACHCTBUM,
pacnpenensT poJM € YYETOM MHEHHMH YYaCTHHUKOB

00CYXKIaTh pe3yIbTaThl COBMECTHON pabOTHI

I1P6 5. IIpuobpereHue ombITa MPUMEHEHUS OCHOBHBIX METO/IOB
HAy4YHOTr'0 IO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOrMH: HAOII01CHUS

Y ONMCAHMSA )KUBBIX CHCTEM, ITPOLECCOB M SBJICHUHN; OpraHU3aluu
U TpOBeNEHUS OHOJIOrMYECKOro 3KCIIEPUMEHTA, BbIABM)KEHUS
TUMOTE3, BBIABJICHUS 3aBHCHUMOCTH MEXKIY HCCIeTyeMbIMU
BEIMYMHAMU, 00 bSICHEHUS TOJTy4YEeHHBIX PE3yIbTaTOB

U (GOpPMYIHPOBAHUS BBIBOAOB C KCIOJIb30BAHUEM HAYYHBIX
IIOHATH, TEOPUI U 3aKOHOB.

I[TP6 6. ChopMHUPOBAHHOCTH YMEHUS BBIIEISATH CYIIECTBEHHBIE
IpU3HAKKM  BHUPYCOB, KJETOK  IPOKapuOT U  JYKapHOT;
OHOKJICTOYHBIX ¥ MHOT'OKJIETOUYHBIX OpPraHU3MOB, BHUJOB,
OMOTeOoeHO30B M IKOCUCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEIIECTB W TMPEBpALICHUS DSHEPrMM B KIETKe, (HOTOCHHTE3a,
IUTACTUYECKOT0 M BHEpPreTuueckoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIUIONOTBOPEHHS, Pa3BUTUS M Pa3MHOXKEHUS,
WHANBUAYATbHOTO pa3BUTHS OpraHu3Ma (OHTOreHes3a), 60pbObI

3a CyIECTBOBAaHUE, €CTECTBEHHOro OTOOpa, BHA000pa3oBaHMS,
IIPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOWTaHus, BIUSHUSA
KOMIIOHEHTOB IKOCHCTEM, AaHTPOIIOTEHHBIX  W3MEHEHHH
B DKOCHCTEMaXx CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MpEBpalleHne YHEPrHH B Ouocdepe.

I[IP6 7. ChopmupoBaHHOCT yMEHHSI THPUMEHSATH MOJIyYE€HHBIE
3HaHUA 11 00bSACHEHUs OMOJIOIMYECKUX MPOLECCOB U SIBJICHUH,
JUISL TIPUHATHS TPAKTUYECKUX DPEHICHUI B MOBCEJHEBHON >KHU3HU
c 1menblo oOecredyeHHus OE30IaCHOCTH CBOEro 3J0pOBbS U
3/IOPOBBSI OKPYKAIOIIUX JIFOACH, COOMIOEHUs 30pOBOro obpasza
JKW3HU, HOPM I'PaMOTHOI'O MTOBEACHHUS B OKPYKAIOLIEH ITPUPOIHOM
cpezie; MOHMMaHUe HE0OXOIMMOCTH HMCIOJIb30BAHUS TOCTH)KEHUH
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COBPEMEHHOW OMOJIOTMM M OWOTEXHOJOTHU I PalMOHAIBHOIO
MNPUPOJION OJIb30BAHUS

IIK 1.1. ITpoBoguTh
cOopouHbIe
orepaluu nepea
CBapKoH ¢
MCIO0JIb30BaHUEM
KOHCTPYKTOPCKOIA,
MPOU3BOACTBEHHO-
TEXHOJIOTMYECKOH U
HOPMAaTHBHOU
JIOKYMEHTAI1H.

[1K 1.2. BeiOupats
MPOCTPAHCTBEHHOE
MOJIOKEHUE
CBApHOTO IIBA IS
CBapKH 3JIEMEHTOB
KOHCTPYKITUHU
(u37enui, y370B,
Jeranen).

- TOTOBHOCTh COOJIIOJIaTh M TMpOMaraHgupoBaTh IpaBUiIa
3I0pOBOro u 0e3omacHoro o0pasa KU3HH, CIIOPTa;
-TOTOBHOCTb  Hpeaynpexnaars  Ju00  MIpeonosneBarThb
3aBHCHUMOCTb OT  alKorojs, Ta0aka, TICHXOAKTHUBHBIX
BEIIECTB, a3aPTHBIX UTP U T.1L.;

- COXpaHSAIOUMI  IICUXOJIOTUYECKYHD  YCTOMYUBOCTH B
CUTYaTHMBHO CJIO)KHBIX WM CTPEMHUTEIBHO MEHSIOIIUXCA
CUTyalusX;

- yYMEHUE CTaBUTh Iiepea co0oM 1enu [ peuleHus
BO3HHMKAIOIIMX Npo(ecCHOHANBHBIX  3ajad, [0J0MpaTh
3 deKTUBHbIE CIOCOOBI pElIeHUs U CPEeiCTBAa pa3BUTHA, B
TOM 4YHCJIE€ C  HCIOJb30BaHUEM  HMH(POPMALIMOHHBIX
TEXHOJIOTUMA.

— KOMMYHHKaOeJIbHOCTb, yMEHHE BBICTpauBaTh
KOHCTPYKTHBHBIE B3aHMMOOTHOIICHHUS] B KOMaHAHOH pabote
MO penIeHU 0 00IMUX MTPOQEeCCHOHATBLHBIX 3a/1a4

- TIICUXMYecKas W SMOLMOHAaIbHasg YCTOMYMBOCTH IIpH
pelIeHUH pa3IUYHbIX TPOU3BOJACTBEHHBIX CUTYAIIU.

- yMeHHe MYOJMYHO, apryMEeHTHPOBAHO M YOEAUTEIHHO
OTCTauBaTh CBOIO TOYKY 3pEeHUs B NPOdecCHOHATIbHOI
cepe, MpeaCTaBIATh PE3yJbTaThl CBOEH pabOThl, B TOM
qlycile C MCIOJb30BAaHUEM CPEACTB HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

- yMeTb MpPUMEHSATHh TOJy4YEHHbIE 3HAHWUS U1 OOBsSCHEHUS
OMOJIOTMYECKUX TPOLIECCOB W  SBJICHUM, JJs  MPUHATHSA
MPAKTUYECKUX PEIICHUHA B TMOBCEIHEBHOM JKU3HU C LEJBIO
obecrieueHusi 0OE30MaCHOCTH CBOErO 3A0pPOBbsI M 3]10pPOBbs
OKpYXXAIOIIUX J0JIeH, COOMIOEHNs 3A0pPOBOrO 00pas3a >KU3HH,
HOPM T'PaMOTHOT'O TIOBE/ICHUS B OKpPY’KaloIllel MPUPOTHOU Cpere;

MOHUMAaTh  HEOOXOIMMOCTb  HCIIOJIb30BAHUS  JIOCTHIKEHUU
COBpeMEHHOU OWOoJIOrMH M OMOTEXHOJIOTHHl Uil palMOHaJIHLHOTO
IIPUPOAOIOIb30BAHNUS;

- IUIaHUPOBaTh U OCYLIECTBJIATH Oe€30macHble JEHCTBUS C
MIPUMEHEHUEM HOBBIX KOHCTPYKIM OHHBIX MaTepHuaos,

6I/IOMaTepI/IaJ'IOB, HaHOMATCpHUaJIOB U T.A.
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2. CTpyKTypa M coaep:kaHue 001e00pa3oBaTeJbHOH AUCUUIITIMHBI

2.1. O0beM qUCUMILIMHBI U BHBI Y4eOHOH padoThI

Bup yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHONM MPOrPAMMBI AMCUMIIINHBI 72
OcHoBHOE co/iepKaHue 60
TEOPETUUECKOE 00yUEeHHE 40
MIPAKTUUYECKUE 3aHATUS 16
71a00paTOpHbIE 3aHATUS 4
IIpogeccuoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE 12
TEOPETUYECKOE 00yUeHHUE 2
MPAaKTUYECKUE 3aHATUS 8
J1a00paTOPHBIE 3aHATUS 2

IMpome:xyTounasi arrectanus (AuddepeHIHPOBAHHBII 3a4eT)

11



2.2. TemaTu4yecKMii IJIAH M COIePKAHUE TUCIIUIIIUHbBI

®opmupyemMblie
HaumenoBanue Copep:kanue yueOHOro Marepuajia (0CHOBHOE U PO(eCCHOHAJILHO OPUEHTHPOBaHHOe), | O0beM KOMITETCHITHH
pa3aesioB H TeM Ja0opaTopHbIe M MPAKTHYECKHE 3aHATUSA, IPUKJIATHON MOAYJ/Ib (IPH HAJTUYUN) 4acoB
1 2 3 4
OcHoBHOE€ cojiepkaHue
Pa3nen 1. Buosorus kak Hayka. 7JKuBble CHCTeMbI M HX OPTraHU3aLMs 2
Tema 1.1. ConeprkaHue yueOHOro MaTepuaa 2
buonorus buonorus — Hayka o >xuBoi npupoae. CBa3u OM0IOruu ¢ 00LIECTBEHHBIMH, TEXHUUECKUMHU U
B CHCTEME HayK. JIPYyTUMHU €CTECTBEHHBIMU HayKaMmu, (uiocodpuell, pesurueid, 3TUKoH, 3CTETUKON U IPaBOM.
Ob6mas Ponp Ouonorun B QopMHpOBaHUM COBpEeMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHUKA OMOJIOrMYECKUX HayK.
KU3ZHU MeToapl MO3HAHUS KUBOW MPUPOABI (HAOMIOJEHUE, SKCIEPUMEHT, OMHUCaHUE, U3MEPEHUE, OK-02
KJIacCH (PUKALIUS, MOJCIMPOBAHUE, CTATUCTHYECKAass 00pabOTKa TaHHBIX).
JXKusble cucteMsl (0MOCHCTEMBI) Kak IpeaMeT u3ydeHus Ononoruu. OTauune )KUBBIX CUCTEM
OT HeopraHuuyeckoi npupoasl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue.
YpoBHU opraHusaiuu Oouocucrem: MOJIEKYJIIPHO-T€HETUUECKUH, KJIETOYHBIH,
OpPraHU3MCHHBIN, IONMYJISIMOHHO-BHIOBOH, DSKOCHCTEMHBIH (OMO - TEOICHOTHYECKHH),
onocdepHbIit
Pa3znen 2 XuMHYeCKHUIl COCTAB U CTPOEHHE KIETKH 10
Tewma 2.1. Conepxkanue yueOHOT0 MaTepraia 1
XUMHUYECKHH COCTaB | XUMHUYECKUH COCTAaB KJIETKH. XUMUYECKHE DJIEMEHTBI: MaKpOdJIEMEHTHI, MUKPOIJIEMEHTHI.
kieTku. Bona Bona u munHepanpHble BemecTBa. OYHKIMM BOJAbl M MHUHEPAJIbHBIX BELIECTB B KIETKE.
1 MUHEpAJIbHbIE [Tonnepxanue ocMoTuuecKkoro daganca
BCIICCTBA IIpakTdeckoe 3aHdATHE 2
Ne 1 «buonorudeckas pojib MHHEpaJbHBIX BEUIECTB B 0OECIEUEHHH KH3HENEATEIbHOCTH
OpPraHu3MOB, IPOSBIICHUS TUcOalaHCa MUHEPATbHBIX SJIEMEHTOB)»
Tema 2.2. CopepxaHue yueOHOro MaTepraa 1
buonornyecku benku. CoctaB u cTpoeHue 0enkoB. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnumbie u
Ba)KHBIC XUMUYCCKUE | 3aMEHHUMbIE aMUHOKHUCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
COEAMHEHHUS MOJIEKYJIbl (IIepBUYHAs, BTOPUYHAs, TPETUUHAS U YETBEPTHUHAS CTPYKTypa). XUMUUYECKHUE
cBoiictBa OcyikoB. buonornueckue ¢GyHknuu OeiakoB. DepMEeHTHI — OHMOIOTHYECKUE
karanuzaTopsl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas cCrenu(@uYHOCTb.
Kodepmentsl. Butamunbl. Otianuns ¢pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.
VYrieBoasl: MOHOcaxapuabl (TJIFOKO3a, pubo3a MW ae30kcupubo03a), Aucaxapubl (caxaposa, OK-01, OK-02,
JAaKTO3a) W mosmcaxapuabl (Kpaxmaj, TIMKOreH, LeJUIr0s03a). buonornueckue (yHKIUU OK-04




yraeBofoB. Jlunuael:  Tpuriauuepuas, Qgochomunuasl, crepounbl. [uapoduiibHO-
ruapodoOHbie cBoiicTBa. buonorunueckue ¢yHkiuun unuaoB. CpaBHEHUE YIJIEBOOB,
OEIKOB M JMNMJIOB Kak MCTOYHMKOB sHepruu. Hywxiemnosbie kuciotel: JJHK u PHK.
HyxneoTuapl — MOHOMEpHI HYKIIenHOBBIX KucloT. Ctpoenue u Gpynkiuu JJHK. Ctpoenue u
¢yuakuun PHK. AT®: ctpoenne u pyHKunn

JlabopaTopHble 3aHsATUS (Ha BEIOOP MpernogaBaTess)

Ne 1 «Onpenenenne BuramMmuaa C B IpOAyKTaX MUTAHUS»

Tema 2.3.
CrpykTypHO-
(yHKLIMOHAIbHAS
OpraHu3aIys KJIETOK

Copepxanue yueOHOro MaTepraa

[uTonorus — Hayka o kietke. Knerounas Teopus — npuMep B3auMoiecTBUS uzei u GpakTo
B HAYYHOM ITO3HAHUHU. MeTOAbI U3y4eHUs KIIETKHU.

Kinerka xak menoctHas skuBasi cucrema. OOue mpU3HAKH KIJIETOK: 3aMKHYTasi Hapy>KHas
MeMOpaHa, monekyisl JIHK kak renHeTnueckuii anmnapar, cicTeMa CHHTe3a Oenka.

Tunel  kJeTok: »JykapuoTHueckas U mpokapuotuueckas. (OCOOCHHOCTH  CTpPOEHHS
npokapruoTudeckor kieTku. Kiertounas crenka Oakrtepuil. CTpoeHHE JYKapHOTHYECKOU
kJeTku. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHON U rpulHOI KieTKu. [ToBepXHOCTHBIE
CTPYKTYphl KJIETOK— KJI€TOYHas CTEHKa, TIJIMKOKajdukc, ux ¢yHkuuu. Ilnasmatuueckas
MeMOpaHa, ee CBOWCTBa U (PYHKITUH.

Huronnazma u ee opranouasl. OmxHoMemOpaHHble opraHounabl kierku: OIIC, ammapar
lonbkn, muzocomsl. I10yaBTOHOMHBIE OPraHOWBl KJIETKHM: MUTOXOHJPWUH, ILTACTUJIBI.
[Mpoucxoxaenne MUTOXOHAPUNA W macTua. Buael muactua. HemeMOpaHHBIE OpraHOWIBI
KJIETKH: pPUOOCOMBI, KIJIETOYHBIA IIEHTP, LEHTPHOIH, PECHUYKH, KIYTUKH. DYyHKIHH
OpPraHoWJ0B KJIETKU. BkitoueHus.

Snpo — perynaropHbiii neHTp kieTkd. CTpoeHHe spa: siiepHas 000J10YKa, KapuorjiazmMa,
XpOMAaTHH, SAPHIIIKO. XpOMOCOMBI. TpaHCIOPT BEUIECTB B KJIETKE

JlabopaTopHbI€ 3aHATHUS

Ne 2 «Ctpoenue kiieTku (pacTeHus, )KUBOTHbBIE, TPHOBI) U KIIETOYHbIE BKIIOUEHUS (Kpaxmall,
KapOTUHOUIbI, XJIOPOILJIACTHI, XPOMOILIACTHI)»

Pa3gea 3. KuzHeaeareJIbHOCTH KJIETKH

Tema 3.1.
OOMeH BelecTB
Y TIpeBpaIlcHU

SHEPIUH

B KJIETKE

Conepkanue yueOHOro MaTepuaia

OOmeH BemiecTB, WK METa00M3M. ACCUMIIISIINS (TIJIACTUYECKUA OOMEH) U TUCCUMUIISIIUS
(PHEepreTHYecKuii 0OMEH) — JB€ CTOPOHBI €IMHOTrO Mporecca Meradbonmu3ma. Posb 3ak0HOB
COXpaHEHUsS BEIIeCTBA W DHEPruU B NMOHUMAHUU MeTabonu3ma. Tumbl oOMeHa BeEIEecCTB:
aBTOTpOGHBIN u rerepoTpodHbii. Pons depMeHTOB B OOMEHE BEIIECTB M MPEBpAICHUU
sHeprun B Kierke. dotocunTe3. CBeroBas u TemHoBass (a3bl (oTocuHTe3a. Peaxium

OK-01, OK-02,
OK-04
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¢dorocunTe3a. DPPeKTUBHOCTH POTOCHHTE3A. 3HAUEHUE (HOTOCHHTE3a JUIsl )KU3HU Ha 3eMIle.
BnusHue ycnoBuii cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBILICHUS €r0 MPOXYKTUBHOCTU Y
KyJIbTYpPHBIX pacTeHuH. XeMOCHHTe3. XEeMOCHUHTE3Upylolme OakTepuu. 3HaueHUE
XEMOCHHTE3a JJIsl )KU3HU Ha 3eMIie.

OHepreTuueckuii oOOMeH B KieTke. Paciienyienue BemecTs, BbIIEICHUE U aKKYMYJIMPOBAHHE
SHEpPruu B KJETKE. DTambl dHEpreTudeckoro oomena. ['nukomu3. bpoxkeHne um ero BUJBIL.
Kucnopoanoe okucienue, uim kiaerouHoe asixanue. OkuciautenbHoe GochopHInpOBaHHE.
D eKTUBHOCTH SHEPTETUYECKOT0 OOMEHa

Tema 3.2.
BuocunTes Genka

Conepkanue yueOHOro MaTepuasa

Peakuun wmatpuuHoro cunresa. ['enermueckas wuHdopmauus u JHK. Peamusauus
reHeTHYeCKOr MH(opMaIuu B KiieTke. [ 'eHeTndeckuii Koa U ero cBoicTBa. TpaHCKpUIIIHS —
matpuuHblii cuHTe3 PHK. Tpancmsmus — OwuocuHTe3 Oenka. DTambl  TPaHCISIHH.
Koauposanue amunokuciaor. Poinbs pubocom B OuocunTtese Oenka

HpaKTI/I‘l CCKOC 3aHATHUC

Ne 2 «Pemenue 3aJia4d Ha onpCACIICHUEC ITOCJICAOBATCIIbHOCTU HYKJIICOTUIOB»

Tema 3.3.
Bupycsl

Conepxkanue yueOHOr0 MaTepuania

Hexnetounsie ¢popmbl xu3HU — BUpychl. McTtopust orkpeitus BupycoB (/1. 1. iBaHoBcKuit).
OCO0OEHHOCTH CTPOCHHS M KU3HEHHOI'O ITMKJIa BUPYCOB. bakTepuodaru. boye3nu pacreHui,
KUBOTHBIX U YeJIOBEKa, BhI3bIBaeMbIe BUpycaMu. Bupyc nmmyHoneduinra gyenoseka (BIY)
— Bo3Oyautens CITHMla. [Ipodunaktuka pacrpocTpaHeHHsI BUPYCHBIX 3a00IeBaHUN

Pa3nen 4. PazMHOKeHHe H MHAMBHAYAJbHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
JKM3HEHHBIN 1TUKIT
KJIETKU

Conepkanue yueOHOro MaTepuaia

Knerounslii mmki, WM SKU3HEHHBIM LUK kieTku. Murtepdaza m murto3. Ilpomeccsr,
npoTekatone B naTepdase. Penmukanus — peakius matpuunoro cuntesa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KaprOTHUIl. JIUTUIOMIHBIA U TallJIONIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. lluTomormyeckre OCHOBBI Pa3MHOXKEHUS W HMHAMBUAYAIBHOTO
pasButus opraHu3moB. [lemenne kinetkn — wmuto3. Craaum wmwuto3a. IIpomeccs,
MIPOUCXOMAIIME Ha pa3HbIX CTagusAX MHTO3a. DHOJOrMYecKMid CMBICI  MHUTO3a.
IIporpammupyemas rubenpb KJIETKU - alloNTO3

Tema 4.2.
DopMbI pa3MHOKECHHUS
OpraHU3MOB

Cozeprkanue y4eOHOro MaTepuaa

@®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecronoe U MojoBoe. Buabl 0ecrnosnoro pa3MHOXKEHUs:
JICJICHUE HA/IBOE U MMOYKOBAHHUE OJTHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE, BEr€TATHBHOE
pa3MHOXeHHe. VICKyCcCTBEHHOE KIIOHUPOBAHNE OPraHU3MOB, €0 3HAYEHUE /IS CEJIEKIIUH.

[TonoBoe pasmHOkeHHe, ero oTiauuust oT Oecrionoro. Meio3. Craguu meiiosa. Ilpoueccsl,

OK-01, OK-02,
OK-04
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MpoucCXondIMe Ha cragusx meio3a. [loBenenue xpomocoM B Meito3e. KpoccuHrosep.
buonornueckuii cMbici U 3HaueHue Melo3a. ['amerorenes — nporecc 00pa3oBaHMsl MOJIOBBIX
KJICTOK Yy KMBOTHBIX. ITonoBrIe kenne3nsl: CEMEHHUKHA U SUYHUKH. O6p330BaHI/IC " pa3BUTHUC
MOJIOBBIX KJIETOK — rameT (CrmepMaTo30uf, SHIEKIeTKa) — CIepMaTOreHe3 U OOrEHeE3.
Oco0EeHHOCTH CTPOCHHUSI AUIIEKIIETOK U criepMaTo3onoB. OniogotBopenue. [laprenorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxkanue yueOHOT0 MaTepraia

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). DMOpUOHaIbHOE pa3BUTHE (AMOpHOreHes). DTarmbl
SMOPHOHAIBHOTO pa3BUTHUS y TIO3BOHOUYHBIX JKMBOTHBIX: JApPOOJIEHHE, TacTPyJIIus,
opranorenes. [loctaomOproHanbHOE pa3BUTHE. THUIB MOCTIMOPHUOHAIBHOTO PA3BUTHUS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI,
CIIOCOOHBIE BBI3BIBATh BPOXKJEHHBbIE ypoacTBa. Poct u pas3Butue pacteHuidl. OHTOreHes
IIBETKOBOT' O pacTEHMs: IBOHHOE OIIOJJOTBOPEHHE, CTPOEHHE CEMEHH, CTAIUH Pa3BUTUS

HpaKTI/I‘leCKI/Ie 3aHATHA

Ne 3 «MHpexunonHble 3a00€BaHMs U STUAEMUU B UCTOPUU YETIOBEUECTBAY.
Ne 4 «Baknunanus kak npo¢uiakTHKa MHPEKIMOHHbBIX 3a00JIEBaHUI»

Pa3nen S. HacieACTBEHHOCTh M H3MEHYHMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HACJIEJIOBAHUS

Conepxkanue yueOHOro MaTepuaia

IIpeamer u 3ajaun reHeTUKU. Poib IUTONOTUM M SMOPHUOIOTHU B CTAHOBJICHUU TI'€HETHKH.
Bknag poccuiickux W 3apyO€KHBIX YUEHBIX B pPa3BUTHE T'E€HETHKH. MeTOIbl TeHETHUKH
(ruOpUIOIOTHYECKUM, ITUTOTC€HETUYECKUH, MOJEKYJIsIpHO-TeHeTHuuecKuil). OCHOBHbIE
TreHeTUYECKH e MOHATH. [ 'eHeTnyeckas CHMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKPEIMBAHMI.
3aKOHOMEpPHOCTH  HACJEJOBAaHMS  IPU3HAKOB,  yCTaHOBJeHHble [.  Mengenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €AMHOO0Opa3us THOPUIOB MEPBOTO IMOKOJICHHMS.
[IpaBmiio noMuHHMpOBaHMS. 3aKOH pacUICIVIEHUS NPU3HAKOB. ['MIOTE3a YHCTOTBHI TaMer.
[lonmHoe M HemoJHOE NOMUHUpPOBaHME. JUrnOpuaHoe ckpelBaHue. 3aKOH HE3aBUCHUMOIO
HacJeOBaHUs MpU3HAKOB. LlUToreHeTnueckue OCHOBBI JUTMOPUIHOIO CKPEIUBaHUS.
Ananusupyroniee ckpeluBaHue. Vcrnosip30BaHME aHAIM3UPYIOLIETO CKPEIUMBAHMS IS
OIpe/ieNIeHHs TeHOTHIIa 0cO0u

HpaKTI/I‘l CCKOC 3aHATHC

No 5 Pemenue 3anady Ha omnpeaeieHUE BEPOSITHOCTA BO3HUKHOBEHUSI HACIE]CTBEHHBIX
MPU3HAKOB TIPM MOHO-, JH-, TOJUTHOPUIIHOM U aHAJU3HPYIOIIEM CKpEIIMBAaHUU,
COCTaBJICHUE T€HOTUITMYECKUX CXEM CKPEIIMBaHUS

Tema 5.2.
Cuemnienaoe
HAcCJEeI0BaHUE

Conepxkanue yueOHOr0 MaTepuana

CuenneHHoe HaciegoBaHMe Npu3HakoB. PaGora T. Moprana 10 CIEMJICHHOMY
HACJIeIOBaHUIO TeHOB. HapylieHue CcueruieHHs TeHOB B pe3ysbTraTe KpPOCCHHIOBEDA.

OK-01, OK-02,
OK-04
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IIPU3HAKOB

XpoMocoMHast TEOpUsI HACIEICTBEHHOCTH. | eHeTnYecKkue KapThl.

I'enetuka moma. XpoMOCOMHOE OIpeIeNeHHe MoJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
T'omoramMeTHbIC T reTeporaMCcTHbIC OPraHU3MBbI. HaCJ'ICIlOBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
I10JIOM

[IpakTnyeckoe 3aHsaTHE

No 6 Pemenue 3amau Ha onpenesieHHE BEPOATHOCTH BO3HMKHOBEHHMSI HACIEICTBEHHBIX
HpI/ISHaKOB HpI/I CHCITJICHHOM HacCJICAOBAaHUU, COCTaABJICHUC TCHOTUIINYCCKHUX CXeM
CKpelMBaHUs

Tema 5.3.
3aKOHOMEPHOCTU
M3MEHYNBOCTH

Coneprkanue yueOHOro MmaTepuaia

W3meHunBOCTh. BUibl MN3MEHYNMBOCTH: HEHACIEACTBEHHAs U HacleAcTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHOW HM3MEHUMBOCTH. XapaKTepHUCTUKAa MOAM(PUKAIMOHHOW H3MEHYHMBOCTH.
BapuannonHslii psag u BapuanuonHas kpusas. Hopma peakuuu npusHaka. KosmyecTBeHHbIE
U KauyecTBEHHbIE NpPHU3HAKM U UX HopMma peakuuu. CBolicTBa MOIU(UKALNOHHON
U3MEHYHMBOCTH.

HacnencrBeHHas, Wi TeHOTMIMYECKass M3MEHYUMBOCTh. KoMOMHATHBHAs HM3MEHYMBOCTb.
Meii0o3 ¥ TOJIOBOH Ipomecc — OCHOBAa KOMOMHATMBHOM HW3MEHUMBOCTH. MyTallMOHHAs
u3MeHuuBocTh. Kiaccudukanus MyTainuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa u
NpUYMHBl  MyTaluil. MyTareHHsle  (QakToppl. 3aKOH TOMOJIOTMYECKUX PAIOB B
HacnencrseHHou n3menunBocty H. 1. BaBuiiosa

[IpakTyeckoe 3aHsATHE

No 7 Pemenue 3amau Ha ompenesieHHE BEPOATHOCTH BO3HMKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB TMPU PA3JTUYHBIX THUIAX B3aUMOJCHCTBUS T'€HOB, COCTABIICHUE T€HOTUITHYECKHX
CXEM CKpEeIIUBaHUs

Ne 8 «CocraBieHue U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY

Tema 5.4.
I'enernka yenoBeka

Conepkanue yueOHOro MaTepuaia

l'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABbl TEHETHKH YEJIOBEKa:
TeHEaJIOTUYECKUd, OJM3HEIOBbIN, IUTOMCHETHUYECKUNH, OMOXUMHYECKHUH, MOJEKYIISPHO-
reHetndeckuii. CoBpeMEHHOE OIpeJeNeHne T'eHOTUIIA: MOJHOI€HOMHOE CEKBEHHPOBAaHMUE,
TeHOTUNHPOBaHUE, B ToM yucie ¢ nomoubio [11[P-anam3a. HacnencrBennsie 3a0oneBanus
YyelnoBeKa: TIeHHble O0o0yie3HH, OONEe3HHM C HaCIEeICTBEHHOW MpeIpacloiokeHHOCTHIO,
XpOMOCOMHBIC 00JIE3HMU. Comaruueckue u T'CHCPATUBHBIC MYTallUU. CTBOJIOBBIE KIIETKH.
[IpuHIMIIBI  3710pOBOrO  00pa3a JKW3HHW, JUATHOCTUKH, TMPOPHUIAKTHKH U JICUCHUS
FeHeTHYeCKuX  Ooze3Hed.  Menuko-TeHeTMUeCKOe  KOHCYJIbTUPOBaHUE.  3HAu€HUE
MCI[I/IIII/IHCKOﬁ TCHCTUKU B MNPCAOTBPAIICHUHM W JICHCHHU TCHCTUYCCKUX 3a0o0JieBaHHit
YeJI0BeKa
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Pasznen 6. DBoJrronnonHast 0H0JI0TUS

Tema 6.1.
OBOIIIOIIMOHHAS
TeOpUs
H €€ MECTO
B OHOIOr N

Conepxkanue yueOHOro MaTepuaia

[Ipennocklikn BOSHUKHOBEHHUS SBOJIIOIIMOHHON TEOpUH. DBOJIOIMOHHAS TEOPUS U €€ MECTO
B Ouojoruu. BiumsHue SBONIOIMOHHON TEOPHHM HA pa3BUTHE OMOJIIOTMHM U JIPYTUX HAYK.
CBuzerenbcTBa 3BoJIONHH. [lasieoHTONIOrHYECKe: TTOCIEI0BATEILHOCTh TOSBJICHHS BUIOB B
MaJeOHTOJIOTMUYECKON JIETONMUCH, NepexoaHbie (opMbl. buoreorpaduueckue: cXoACTBO U
pasznuune GayH U GIop MaTEPUKOB U OCTPOBOB. DMOPHOIIOTMUECKHE: CXOACTBA U PA3IUUMUs
SMOpPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKHE: TOMOJOTUYHBIE,
aHAJIOTUYHbIC, pPYyJAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE:
CXOACTBO MEXaHMW3MOB HACJIEACTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BCexX
YKUBBIX OPraHU3MOB.

OpomounoHHas Teopuss Y. Jlapuna. Ilpennochuiku BO3HMKHOBEHHUS JIapBUHU3MA.
JIBuKyIMe CHUbl DBOJIONUU BUJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE IMIPH
OIPaHUYEHHOCTH PECYpPCOB, HEOMpeAenéHHas U3MEHYMBOCTb, OOpHOa 3a CyllecTBOBaHUE,

€CTECTBEHHBIN 0TOOD) OK'(())IIZ_%E'OZ’
Tema 6.2. Copepxanue yueOHOro MaTepraa
Mukpo3BoIOIU A Cunretnueckast Teopusi 3Bomouuu (CTD) u e€ ocHOBHBIE MONOKEHHUS. MUKPO3IBOIIOLIUS.
[Tonysanuys Kak eqMHNLIA BUIA U YBOJIFOLIMH.
JBuxymme cuiibl ((akTOphI)3BOMIONMKM BUJOB B MpHUpoAe. MyTallMOHHBIM mpolecc u
KOMOMHATHBHAss M3MEHYHMBOCTh. [lonmynsinuoHHBIE BOJHBI W aApeild reHos. Mzomauusa u
murpanus. EcrecTBeHHBII 0TOOp — HampaBisiiommid  QakTtop dSBoIONUH. Dopmbl
€CTeCTBEHHOro otOopa. [IpucrocoOIeHHOCTh OpPraHM3MOB KakK pe3yJbTaT HBOJIOIUH.
[Tpumepsr mpucnocoOneHuii y oOpraHuzMoB. ApomMopdo3bl W uAMOananTauuu. Bug wu
BugooOpazoBanue. Kpurepuu suga. OcHoBHbIE (POpPMBI BU000pa3oBaHus: reorpapuieckoe,
9KOJIOTMYECKOE
Tema 6.3. CopepxaHue yueOHOro MaTeprasa
MaxkposBoionus MakposBomonuusi. PopMbl 3BOIIOLUU: (puIeTHYecKas, AUBEPreHTHAsl, KOHBEPIEeHTHAas,
napasuienbHas. HeoOpaTuMocTh 3BOIIOLINN
[IpakTuyeckoe 3aHsTHE
Ne 9 «CpaBHeHue BUA0B 10 MOP(OIOrHIECKOMY KPUTEPUIO»
Pa3nesn 7. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA JeMiie
Tema 7.1. Copepxanue yueOHOro MaTepraa OK-01. OK-02
3apoxaeHue JloHayuHble NpEACTABIEHUS O 3apOKIEHUM KM3HU. HayuHble runore3bl BO3HUKHOBEHHS OI’<-O 4 '

" pa3BUTUC )KU3HU

KU3HHM Ha 3emJie: abuoreHe3 W MaHclepMusi. XUMHUYECKash dBOTIONUA. AOMOTCHHBIA CHHTE3
OpPraHUYECKUX BEIIECTB M3 HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
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XUMHUYECKOH »Boronuu. HadanbHble stambel Omosorndeckoi ssosmonuu. I'umoresa PHK-
mupa. @opmupoBaHue MEMOpPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKU U UX 3BOJIOLMSA. POPMUPOBAHKE OCHOBHBIX I'PYIIN KMBBIX OPraHU3MOB.

Pa3Butue xu3nu Ha 3emiie mo 3pam u nepuoaam. Karapxeit. Apxeiickas u npoTepo3oinckas
opel. Ilaneo3oiickass »pa u e€ mnepuoibl: KeMOpPUNCKUM, OPIOBUKCKUM, CHUITypUHCKUH,
JIEBOHCKUI, KAMEHHOYTOJIbHBIN, MepMCKUil. Me3030iickas 3pa U €€ mepuoAbl: TPUACOBBIM,
opckuid, menoBoi. KaiiHo3o0iickas spa W €€ Nepuojbl: MaJeOreHOBBIM, HEOTE€HOBBI,
AHTPOIIOT€HOBBIM.

Tema 7.2. Copepxanue yueOHOro MaTepraa 2
Cucrema Cucrema OpraHM4ecKOro MHUpa Kak OTpakeHHe 3BOMoLMH. OCHOBHbIE CHCTEMAaTHYECKHE
OPraHMYECKOro MUpA. | TPYNIbl OPraHU3MOB. XapaKTepUCTHKA KJIMMaTa M TeojIornYeckux mpoueccoB. OCHOBHBIE
[Tpoucxoxaenue 3Tanbl HBOJIIOLIMM PACTHUTEIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH H
YeJI0BeKa — *KUBOTHBIX. [losiBIEHUE, paclBET U BBIMUpPAHUE TPYIII )KUBBIX OPraHU3MOB.

AHTPOIIOT€HE3 OBomonMsi  4yejaoBeKa. AHTpomosiorus Kak Hayka. Pa3Butue npencraBieHuid o
MIPOMCXOXKJIEHUU 4elloBeka. Merojbl M3ydeHus aHTponoreHesa. CXoJcTBa U pa3ivyuus
yenoBeka W KMBOTHBIX. CHcTeMaTHUeCKOe IIOJIOKEHHE uenoBeKa. J[BHKylue CHIIbI
(daktopel) aHTpomoreHe3a. HaciencrBeHHass HM3MEHYMBOCTHP W C€CTECTBEHHBIM OTOOP.
OO0uiecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPYAa, MBIIJICHHE, PeUb

Tewma 7.3. Conepkanue yueOHOT0 MaTepuaia 2
OcHoBuble cTaguu | OCHOBHBIE CTaJIMM W BETBU ODBOJIOIMH 4YEJIOBEKA: aBCTPAJONMUTEKH, UenoBeK yMembli,
OBOJIIOLIMM YCIIOBEKa | YesioBek NMpAMOXOAAIMNA, YenoBeK HEaHIEPTAIbCKUNM, UEIOBEK pa3yMHBIN COBPEMEHHOIO
tuna. Haxoaku nckomaeMbeIX OCTaHKOB, BPEMs CYIIECTBOBaHHMSA, 00JaCTh PacIpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYyIHUs.
UYenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBponeougHas (eBpasuiickas), Herpo-
aBcTpajougHas (dKBaropuajibHas), MOHTOJOMIHAs (a3MaTCKO-aMepUKaHCKas). YepTsl
IPUCIIOCOOJIEHHOCTH TPEACTaBUTENEl YeNIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUA.
EnuncTBo uenoseueckux pac. Kpuruka pacuzma
[IpakTuueckoe 3aHsaTHE 1
Ne 10 «IIpucmocoOneHHOCTh YelIOBEKa K pa3HbIM YCIOBUAM cpenbl. Brusnue
reorpau4eckoi cpeabl Ha MOP(HOIOrUIo U (PU3HOJIOTHIO YEIIOBEKAY
Pasznen 8. Opranusmbl M OKpYy:Kaomasi cpeaa 4 OK-01, OK-02,
Tema 8.1. ‘ ConepxaHue yueOHOro MaTeprasa 2 OK-04, OK-07
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Dkonorus DKonorus Kak Hayka. 3aJlad ¥ pa3/ieibl 3KOJIOruU. MeTo1bl 3KOJIOTHYECKUX UCCIIEIOBAaHUM.
Kak Hayka. Cpenbl DKOJIOrM4ecKoe MUPOBO33PEHUE COBpPEMEHHOro uenoBeka. Cpenbl oOMTaHUS OPraHU3MOB:
KHU3HU. BOJHAs, HA3eMHO-BO3JyIlHAas, [1OYBEHHAs, BHYTPUOPraHU3MEHHas. OKOJOrMYecKue
DKOJIOTUYECKUE ¢dakropel. Knaccudukanust sxonmorndeckux (GakTopoB: abuOTHUECKHE, OUOTUYECKHE U
(bakTopsI aHTpororeHHele. JlelicTBue »sKomorudeckux (aKTOpoB Ha OpraHU3MBL. AOMOTHYECKHE
(baxTOophI: CBET, TEMIEpaTypa, BiIaxHocTh. PoronepruoansM. I[Ipucnocobienus opraHu3MOB
K jaedicTBuio abuornueckux (axkropoB. buonormueckue putmbl. buortmueckue (axTopsl.
Bugel OuoTHYeCKHMX B3aMMOACHCTBMI: KOHKYpEHIUS, XHUIIHUYecTBO. [lapasutusm,
MyTyaJlu3M, KOMMEHCaJIN3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO), aMEHCAJIM3M, HEHUTpPaIU3M.
3HaueHue OMOTUYECKUX B3aUMOJEHCTBUM I CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX
cooO01ecTBax
Tema 8.2. Conepkanue yueOHOro MaTepuala 1
DKoJoruyecKue DKONOrMYecKne XapaKTepUCTHUKU momyssinuu. OCHOBHBIE IOKa3aTeNd  MOMYJISINH:
XapaKTEepPUCTUKH YUCJIEHHOCTh, IJIOTHOCTb, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. /IuHamuka
HOMYJISILUA YUCJIEHHOCTHU MONYJISILIUU U €€ peryisauus
IpakTHYECKOE 3aHSTHE 1
No 11 «IToacy€T na0THOCTH MOMYJISIIIUNA pa3HBIX BUIAOB PACTEHUI
Paznen 9. Cood1mecTBa M 3KOJIOrHYECKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. Conepkanue yueOHOro MmaTepuaia 2 OK-04, OK-07
CoobmecTra CoobmiecTB0  opranmsmMoB ~ —  Ouomeno3.  CTpykTypel  OHMOLEHO3a:  BHIOBasd, IK 1.1
OpPraHU3MOB, MIPOCTpaHCTBEHHAs, Tpopuueckas (nmumieBast). Buasi-nomuHanTtel. CBsi3u B OHOLIEHO3E. K 1.2
9KOCHCTEMBI Dkonoruueckue cuctembl (9kocuctemsbl). [lonsTHe 00 »5KocucTeMe U OUOrEOLIEHO3E.
OyHKINOHAJIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopor BelecTB U MOTOK 3HEpPruu B 3KocucreMe. Tpoduueckue (IUIIEBBIE) YPOBHU
skocucteMbl. IlumeBpie nenu u ceru. OCHOBHBIE IOKa3aTENM 3KOCHUCTEMBI: OHoMacca,
OPOAYKLHUA. DKOJOTHYECKHE MUPAMHUABL: MPOAYKIHU, YHCICHHOCTH, Onomaccel. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTh, CAMOpEryJIsiius, pa3BuTue. Cykieccus
Tema 9.2. CopepxaHue yueOHOro MaTeprasa 2
[Ipuponusie IIpupongHple PKOCHUCTEMBI. OKOCHUCTEMBI DPEK M 03€p. OKOCHCTEMa XBOWHOIO WM
KOCHCTEMBI IIUPOK O CTBEHHOT O neca. AHTpOIOTeHHBIE OKOCHCTEMBI. ATrpO3KOCHCTEMBI.
VYpOoskocucrembl. buonormueckoe ©  XO34WCTBEHHOE 3HAYEHUE arpoO’IKOCUCTEM U
ypboskocucrem. buopasnoobOpasue kak (akrop ycroitumBoctH skocucteM. CoxpaHeHUE
OMOJIOTHYECKOT0 pa3HO00pa3us Ha 3emiie
Tema 9.3. Conep:xaHue yueOHOro MaTepHuaa 2
buocdepa — Yuenue B. 1. BepHaackoro o 6uocdepe. I'panuiibl, coctaB u CTpykTypa 0uocdepsl. XKupoe
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riio0apHas
JKOCHCTEMA 3eMIIN

BeuiectBO U ero (¢yHkuuu. OcoOeHHocTH Ouocdepbl Kak Tj00adbHONH 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas cBsi3b B Ouocdepe. Kpyropoporsl Bemects u
OMOreOXMMHUYECKHE IUKJIBI JJIEeMEHTOB (yriepoaa, a3oTa). 30HaIbHOCTH OMOChEpHI.
OCHOBHBIC OMOMBI CYIITH

Tema 9.4. IIpodeccuoHalibHO OpPHEHTHPOBAHHOE CO/AepKaHHe (COAeprKaHHe TNPHUKJIATHOTO
Bmusiaue MOYJIs1)
AHTPOIOT€HHBIX YenoseuectBo B Onochepe 3eminu. AHTpoIoreHHble u3MeHeHus: B 6nocdepe. ['nmodanbHbIe
(dakTOpoB Ha sKoJIorHYeckue mpobiembl. CocyliecTBOBaHME NpUpOABI M denoBedecTBa. CoxpaHeHHe
ounochepy OmopasHooOpa3uss Kak OCHOBa YyCTOWYMBOCTH Ouocdeppl. OcHOBa palMOHAILHOTO
YIOPaBIIEHUS TPUPOIHBIMU pPECypcaMH U HUX HCHOJb30BaHUE. JlOCTHKEHHS OMOJIOTHH H
OXpaHa IPUPOJIbI
IIpakTyeckoe 3aHsTHE
Ne 12 Otxonpr mpousBoxactBa B mpodeccuu 15.01.05 Capmmk (pydHOM M YACTUIHO
MEXaHU3UPOBAHHON CBAapKU (HaIJaBKH)
Tema 9.5. IIpodeccuoHaIbHO OpPUHEHTHPOBAHHOE CcoOAep:KaHuUe (colaepskaHWe TMPUKJIATHOTO
BimsiHue conpanbHO- | MOIYJIsH)
HKOJIOTMYECKUX 310poBbe U ero cocrapistonye. GakTopbl, MOJOKUTEILHO U OTPULIATEILHO BIUSIOLINE HA

(dakTOpoB Ha
3JI0pOBBE UETIOBEKA

opranusM 4eyioBeka. IIpoOiieMa TEXHOTCHHBIX BO3JCHCTBUM Ha 370pOBbE UEIOBEKA
(37eKTpOMarHuTHBIE TIOJNS, OBITOBas XWMHUS, H30BITOYHBIC WIyMBI, pajguanus W T.IL.).
Apmanrtanus opraHu3Ma 4eloBeka K (QakTopaM OKpyXaromied cpenbl. [IpuHITUIBI
(dbopmupoBaHus 3710poBbecOeperatoniero noseaeHus. Guznyeckas akTUBHOCTb U 3/J0POBBE.
broxuMuueckne acneKkThl palluOHAIBHOTO MUTAHUS

JlaGopaTopHBbIC 3aHATHUS

Ne 3 BimsHue abuwotnueckux (akTopoB Ha yenoBeka B mpodeccuu 15.01.05 Crapmuk
(pyyHOM M YacCTUYHO MEXaHU3UPOBAHHOW CBapkH (HaIlIaBKK) (B KauyecTBE TPUTTEPOB,
CHIDKAIOLTIX paboTOCIOCOOHOCTb, MCII0JIb30BATh YCIIOBUS OCYIIECTBJICHHS
npodeccuoHaIbHON ASITENbHOCTHU: IIIYM, TeMIIepaTypa, (pusnueckas Harpy3Kka u T.1.)

Pasznen 10. Cesiekniusi OpraHn3MoB, OCHOBbI OMOTEXHOJIOT UM

Tema 10.1.
Cenexuusa
KaK HayKa | MpoIecc

Conepkanue yueOHOro MaTepuaia

Cenekiusi Kak HayKa ¥ TIpoIecC. 3apoXkAeHUEe CeNeKIuu U aomectukanus. Yuenue H. U.
BaBunoBa 0 ImeHTpax MHOIooOpa3usi M NMPOMCXOXKIACHHUS KYyJIbTYPHBIX pacTeHuid. LleHTpbI
INPOUCXOXKIEHUS JOMAIIHUX XUBOTHBIX. CopT, mopoaa, mramMm. COBpEeMEHHbIE METO/bI
CEJIEKIUH. MaccoBbslii
U WHJIUMBHUIYaJbHBIH OTOOPHI B CEJNEKIMM pacTeHUil M >KUBOTHBIX. OIlEHKa SKCTepbepa.

OK-01, OK-02,
OK-04, OK-07
K 1.1
[IK' 1.2
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bnuskoponcTBeHHoe ckpelnBaHue — UHOpuAMHT. Uncras nuHusg. CKpelyBaHHE YHCTBIX
auHui. ['ereposuc, wim rubpuaHas cuna. HepolacTBeHHoe cKpelyBaHHE — ayTOPHJIMHT.
Otnanéunass rubpuauzauus u e€ ycrnexu. VICKyCCTBEHHbBII MyTareHe3 M IOJy4YeHHE
HOJIUILIONI0B. JIOCTHIKEHUS CEJIEKLIMU PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB

Tema 10.2.
OCHOBEI
OHOTEXHOJIOTUU

buorexHosorusi Kak oOTpacib MNPOU3BOACTBA. ['€HHas WH)KEHepHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u TpancrenHsix opranu3moB. Kiertounas mHxeHepusi. Kietounbie
KYJIBTYPBL. MUuKpOKJIOHAIBHOE pa3sMHOXKEHHE pacTeHHUi. Knonuposanue
BBICOKOITPOJYKTUBHBIX CEIIbCKOXO03MCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITHUYECKHE
npo6embl. MO — reHeTHYeCKH MOTU(PHUITIPOBAHHBIC OPTaHU3MBI

Tema 10.3.
buorexnonorun
B )KU3HHM U TIpodeccun

I[IpogeccnoHaTILHO OPHEHTHPOBAHHOE COJep:KaHue (coaepkaHuHe MNPHUKJIATHOTO
MO YJIs1)

OcCHOBHbIE HaNpaBJICHUsI COBPEMEHHON OMOTEXHOJIOTUH B TPO(ECCHOHATBHON e TEIbHOCTH
YeJI0BeKa. Mertoppl OMOTEXHOJIOTUH. OOBeKThI OMOTEXHOJIOT UH. OTHKa
OMOTEXHOJIOTMYECKUX M T'CHETHYECKUX OHKCIEepUMeHTOB. IIpaBmia moucka U aHaiusa
OMO3KOIOrHYecKol HH(GOPMAIIMKM U3 PA3IMYHBIX HUCTOYHUKOB (HayyHas U y4yeOHO-HayuHas
JUTEPATypa, CPesICTBA MacCOBOM MH(pOpMaLMU, ceTh IHTepHET U Apyrue)

IIpakTrdeckoe 3aHATHE

Ne 13 Keiicbl Ha aHanu3 UHGOPMAIUU O HAYYHBIX JOCTHXKEHHUSX B 00JACTH M'€HETHYECKUX
TEXHOJIOTHiA, KIIETOYHON HH)KECHEPUH, MTUIIEBBIX OMOTEXHOIOTUH.

Ne 14 3ammra Kkeiica: mpeacTaBiICHHE pPE3YJIbTATOB PEUICHHS] KEMCOB (BBICTYIJICHHE C
Tpe3eHTaInen )

Paznea 11. Peurenue KeiicoB B 00J1acTH OMOTEXHOJIOTHIA

Tema 11.1.3.
buorexnonornu
W TEXHUYECKHE
CHCTEMBI

IIpodeccuonaibHO OpPHEHTHPOBAHHOE coOJep:kaHuUe (coJaep:KaHMe NPHUKJIATHOIO
MOYJIs1)

Pa3Bute OHMOTEXHOJOrMII C TpPUMEHEHHMEM TEXHMUECKMX CHUCTeM (OMOMHKeHepus,
OououHpopmaTHKa, OMOHUKA) U UX NPUMEHEHHUE B XKU3HU desoBeka U npodeccun 15.01.05
Capmuk (py4HOM M YaCTUYHO MEXAHM3UPOBAHHOW CBAapKM (HAIUIABKHM), MOUCK U aHAJIMU3
UHQOpPMAIIMM U3 PA3JIMYHBIX MCTOYHUKOB (Hay4yHas M YydeOHO-Hay4yHas JMTEpaTypa,
cpencTBa MaccoBoi MHGopMaluu, cetb VIHTepHET U 1pyrue)

IIpakTrueckue 3aHsITUs

Ne 15 Keiicbl Ha aHanmu3 uHGOpMALMU O pa3BUTUM OMOTEXHOJOTMIl € NPUMEHEHHEM
TEXHUYECKUX CUCTEM (10 MUHH-TPYIIIam).

Ne 16 3ammra kelica: mpeacTaBiICHHE pE3yJbTATOB PEHICHUS KEWCOB (BBICTYIJICHHE C
npe3eHTanuen)

OK-01, OK-02,
OK-04, OK-07
K 1.1
IIK 1.2

Bcero:

72
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3. YcaoBusi peaiu3anuu NporpaMmsl 0011e00pa3oBaTelbHOH JUCHUILINHBI

3.1. Jluia peaqm3aumuyu NporpaMMbl JUCHMILIMHBI PeycMOTpeH kabunet «buosnoruny,
OCHAIIICHHBI O0OpYJOBaHUEM: CTOJI JIEMOHCTPAIMOHHBIA (C PAKOBUHOW, TIOJBOAKON W
OTBEJIEHUEM BOJbl, CAHTEXHMKOM, O3JIEKTPUUYECKMMU pPO3ETKaMH, aBTOMAaTaMU aBapuUiHOro
OTKJIFOYEHUS TOKa), JIAOOpaTOpPHBIH OCTPOBHOW CTON  (JBYXCTOPOHHHH, C 3allUTHBIM,
XUMOCTOMKMM M TEPMOCTOMKHUM MOKPBITHEM, HAJCTOJIBEM, C IOACBETKON M 3JIEKTPUYECKUMU
pO3eTKaMHM, TIOJIBOIKON M OTBEIEHHUEM BOJbI U CAHTEXHHMKOM), CTYJI JJAOOPATOPHBIN MOBOPOTHBIM,
PEryJIupyeMbIii IO BBICOTE.

[TepeyeHb 1EMOHCTPAIIMOHHOTO U JIAOOPATOPHOTO 00OPYIOBaHUS.

JleMoHCTpalinoHHOE 000py10BaHUE U TPHOOPHI:

—KOMIJIEKT BJIQKHBIX MIPernapaToB AEMOHCTPAIlMOHHBIN

—KOMILJIEKT repOapueB 10 CUCTEMATUKE PACTEHUH € ONpelesIUTEeNIbHBIMU KapTOUKaMH

—KOMIUIEKT KOJUIEKLIMI 1EMOHCTPALMOHHbBIN

—1u(pPOBOK MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoii)

JlabopaTopHO-TexHOJIOTrHUYeCKoe 00opyaoBaHue (labopaTopHOE 000pyI0BaHUE, TPHOOPHI,
HAOOPBI 7151 SKCIIEPUMEHTA, HUHCTPYMEHTHI):

—MOJIETN, MYJISKH, alIUTMKALUN

—KOMIUIEKT MOJIeJIeH -allIlJIMKAllui IEMOH CTPALlMOHHBII

—KOMIIJIEKT aHATOMUYECKUX MOJIeIeH 1eMOHCTPal[MOHHbIH

—Ha0o0p MaJICOHTOIOTMYECKUX MYJISKEH

—KOMILJIEKT OOTAaHUYECKUX MOJIENIEH 1EMOHCTPAIIMOHHBII

—KOMIUIEKT 300JIOTMYE€CKUX MOJEJIEH 1EMOHCTPALIMOHHBIN

—KOMIUIEKT MYJISDKEH 1EMOHCTPAaIlMOHH bIit

—CKEJIeT YeloBeKa

—TOpC YesloBeKa pa300pHbIT

—KOMIUIEKT MO ENei

—KOMIILJIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB )KHUBOTHBIX

—Ta0JULbI penbeHbIE

—IEMOHCTPALIMOHHbIE y4eOHO-HAIJISIHbIE TOCOOMS

—KOMILJIEKT ITOPTPETOB 7151 ohopmiieHHs] KaOrHeTa

—nabopaHTcKas 171 KabrHeTa OMOJIOTMH U HKOJIOTUU

—CTOJI C SIIUKaMHU JIJIs1 XpaHEHUs/ TyMOOI

—Kpecio opucHoe

—CToJ1 1a00PaTOPHBIM MOEUHBIH

—CYILUUJIbHAS TAHEJb JUIS [TOCY bl

—1mmKkad U1 XpaHEHUs1 y4eOHbIX TTOCOOUH

—1mKad 119 XpaHEeHUs BIaKHBIX IIPernapaToB, 3l paroIUics Ha K04

—1mkad Ui XpaHeHus 1abopaTOPHOM MOCYAbI/ IPUOOPOB

—JIa0OPAHTCKHUH CTOI

—CTyn 1abopaTopHbIA

—KOMIUICKT €pIIei sl MBIThS JJAOOPATOPHOM TTOCY/IBI.
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3.2. UuopmannonHoe odecneyeHne peaan3anuu NporpaMmsl
st peanu3any mporpaMMbl TUCHUTIIMHBI OMOIMOTeUHbIN (HOHA 00pa30BaTEILHON UMEET
N€YaTHBIE U/UIIH JIEKTPOHHBIE YUEOHUKHU.

OcHOBHbBIE MeYaTHbIE H31aHUusA

1. buonorusa. 10-11 kmacc (yrayOneHHBIM ypOBEHB): y4EOHUK JUIsl CPEIHEro OOIIero
obpazoBanust / B. H. fApsirun [u ap.]; mox obmieit penakuueit B. H. SApeirura. — 2-e uzm. —
Mocksa: U3natensctBo FOpaiit, 2022.

2. Obyxos, JI. K. buomorus: kieTku W TKaHM: y4eOHOE IOCOOME sl CPEAHEro
npodeccuonanpaoro oopasosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e u3z., nepepad. u
non. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHHUK U IPAKTUKYM JUIS cpeHero npodeccrnonansHoro oopasosanus / B.
H. Sperun [u gp.]; mon penmakuueir B. H. Speirmna. — 2-e u3n. — Mocksa: M3naTenscTBo
FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U31AHUS

1. buonorusa. 10-11 xmacc (yriyOiieHHBI YpPOBEHB): YYEOHHK HJisi CpeaHero oOImero
obpazoBanwust / B. H. fAperun [u ap.]; mox obmer pexaknueit B. H. Speruna. — 2-e uzm. —
Mocksa: U3narensctBo FOpaiit, 2022. — 357 c. — (Haponnoe npocBemenue). — ISBN 978-5-
534-15630-0. — Texkcr: snexkTponHsbIid // OOpa3zoBatensHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxos, JI. K. buonorus: kierku W TKaHU: y4eOHOE MMOCOOHME IUIsl CpEIHEro
npodeccruonanproro odpazosanus / J[. K. O6yxos, B. H. KupunenkoBa. — 3-e u3j., nepepad. u
norn. — Mocksa: M3mgatensctBo KOpaiit, 2022. — 358 c. — (IIpodeccuonanproe o6pa3oBaHue).
— ISBN 978-5-534-07499-4. — Texkcr: anekTpoHHbIH // OOpazoBarenbHas miargopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/494034

3. buonorus: yueOHUK U IPAKTUKYM JUIS cpetHero npodeccrnoHansHoro oopasosanus / B.

H. Sperun [ gp.]; mon penmakuumeid B. H. Speirmna. — 2-e u3n. — Mocksa: M3narenscTBo
FOpaiir, 2022. — 378 ¢. — (IIpodeccuonansuoe oopazoBanne). — ISBN 978-5-534-09603-3. —
Tekct: oanextpoHHbli // OOpazoBarenbHas 1argopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/489661
I[OHO.]IHI/ITEJILHLIE HCTOYHUKHU

1. Teiinop H. buonorusi: B 3 1. T. 1 / . Tettnop, H. I'pun, V. CrayT; non pen.P. Conepa ;
nep. 3-ro anri. u3a. — 14-e uzn. —M. : JlabopaTtopust 3Hanuit, 2022 — 454 c.

2. IaBnosa, E. 1. Dxonorus: yaeOHHK W TPAKTHKYM I CPEAHET0 MPOo(ecCHOHATBLHOT O
obpazoBanus / E. U. I1aBnoBa, B. K. HoBukoB. — Mocksa: U3natensctBo FOpaiit, 2022. — 190
c.

3. Epemuenko, O. 3. buonorus: ydenune o 6uocdepe: yueOHOe mocodue st CpeIHEro
npogeccruonanbHoro odpazoanus / O. 3. Epemuenko. — 3-e u3a., nepepab. u pon. — Mocksa:
N3patensctBo KOpaiit, 2022. — 236 c.

4. bimuos, JI. H. Dxonorus: ydeOHOoe mocoOue mis cpeaHero MpodecCHOHaIbHOTO
obpazoBanus / JI. H. baunos, B. B. ITonskosa, A. B. Cemenua ; mox obmieri penakumeit JI. H.
brmunoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 208 c.
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

5. bproxanp, ®. @. IlpombinuieHHas dkojorus: ydeOHuk / @.D. bproxanp, M.B.
I'padxuna, E.E. CnobnsikoBa. — MockBa: DOPYM: UHOPA-M, 2022. — 208 c.

6. HecmenoBa, H. H. Oxonorus dyenoBeka: y4yeOHUK M HPaKTUKyM JUIsI CPEIHEro
npodeccuonansuoro oopazosanus / H. H. HecmenoBa. — Mocksa: U3natenscrBo FOpaiit, 2022.
— 157 c.

7. buonorus s npodeccuit U criennagbHOCTEH TEXHUYECKOI0 U €CTECTBEHHO-HAyYHOT O
npoduiiei: yueOHUK U CTYI. YIpexaeHui cpen.npod. oopazoBanus / B. M. Koncrantunos, A.
I'. Pe3anoB, O. E. ®daneesa; non pen. B. M. KoncrantunoBa. — M.: M3natenbCkuil LEHTP
«Axagemusn», 2023 — 336 c.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTaTOB 0CBOCHHUS 00111e00pa30BaTeIbHOM JUCHMILIUHbBI

KoHTpo/ib M oOleHKa pe3ylbTaTOB OCBOEHUS OOIIE00pa30BATEIbHON AHCUUIIIMHBI

PacCKpBIBAIOTCS Uepe3 AUCIUIUIMHAPHBIE PE3YNIbTaThl, HAIIPABJICHHBIC HA ()OPMHUPOBAHUE OOUINX U

npo(ecCHOHATIBHBIX KOMIIETECHLIUH 110 pa3zesiaM U TeMaM CoAepkKaHUs y4eOHOro MaTepHala.

Oo6mas/mpodeccuoHaibHast Pa3znea/Tema Tun OLIEHOYHBbIX
KOMIIeTeHIUs MeponpHusATHSA
OK 01. Beibupats cnocoOsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcy>xaeHue mo Borpocam
peuenus 3amaqd | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | ICKIUHU
npoeccruoHaIbHON 8.1, 8.2, 9.1-9.3, Pa3pabortka rioccapus
ZICATENBHOCTH MPUMEHHUTENBHO | o yo0 o g 5[T.0/c. 10.1 3anonHeHNue  CPaBHUTEJIbHBIX
K Pa3IMYHBIM KOHTEKCTAM > ' | Tabmuu

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

YcTHBIN onpoc

JIUKTaHT Ha HCHOJIb30BaHUE
apryMeHTOB, OHOJIOrHYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
WupauBunyanbHas
caMocTosTeNbHast paboTa
[IpencraBieHue  pe3ysbTaToB
IPAaKTUYECKUX padboT
KonTtposnpHble paboThl

3amuTa TBOpYECKUX padboT

3ammra WHIUBUYaTIbHBIX
MIPOCKTOB
Brimmonnenue 3aJaHuN

MIPOMEXKYTOYHON aTTECTAILINU

OK 02. Hcnonw3oBatre | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi TUCKYCCHS 110

COBpPCMCHHBIC cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JICKIIUU

IIOHUCKAa, aHalin3a 7.1_7_3, 8.1, 8.2, 9.1_9_3, P33pa60TKa MEHTAaJIbHOMU

H _— WHTEPIPETALMH | g 4rq /e, 95M-o/c, 101, ]I;apTZI B :m};n ri);/nnaz

uHopMaInH, BITIOJIHEHHE U 3aIIUT

u uH()OpPMAIIMOHHBIC 10.2,10.311-0/c, 11.11I-0/c 1abopaTopHBIX paboT

TEXHOJIOTHH ISl BBIIOJHCHHS [IpencraBnenne pe3ynbTaTOB

3a1aq npoecCHoHaIbLHOM MPAKTHYECKUX PabOT

JIeSITeNIbHOCTH [IpencraBiieHre yCTHBIX
COOOIIEHUH C Mpe3eHTAINEH,
MOJTOTOBIIEHHBIX 1O TIEPEUHIO
HMCTOYHHUKOB,
PEKOMEHJOBAaHHBIX
MpenoaBaTesieM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOcyxaeHME 1O BOIIpOCaM

B3aMMOJIEHCTBOBATD u | 43,51-54,6.1-6.3, 7.1-7.3, | IeKUHAHU

pabotath B

KOIICKTHBE H | g1 8.2, 9.1-9.3, [IpencraBneHne pe3ysbTaTOB
KOMAaH/IE 9.4TT-o/c, 9.5M-ofc, 10.1, gpaKTquCKHx pabort ;
aIUTa TBOPUECKUX padboT
10.2, 103M-0/e, 11.1T-ofe | oo TP HHMBHI;WBHHX
MIPOCKTOB
OK 07. CopeiictBoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OOcyxaeHNE O BOITpOCcCam
COXpPaHCHUIO OKpyxaromend | 4.1-4.3, 5.1-54, 6.1-6.3, | IeKUHH
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Cpeasl, pecypcocOepeKeHuIo,
IPUMEHSTh 3HAHUS
00 H3MEHCHUH KJIMMaTa,
IIPUHIMUIIBI OepeXIIMBOTO
MPOU3BOACTBA,  APPEKTUBHO
JIEUCTBOBAThH

B LIpGZ‘»B]':»I"IE].It/'IHLIX CUTyalusaXx

7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.1IT-0/c

Pa3pabotka rioccapus
3anoNHEeHue  CPaBHUTEJBbHBIX
TabIUI]

TectupoBanue

VYeTHBI onpoc

JIUKTaHT Ha HCIOJb30BaHHUE
apryMeHTOB, OMOJOTHYEeCKOMH
TEPMUHOJIOTUH U CUMBOJIMKHU
NHauBunyanbHas
camocTosTenbHas paboTta
[IpencraBieHue pe3ynbTaTOB
PAaKTHYECKUX padoT
KonTtponbHbIe paboThl

3amuTa TBOPYECKUX padboT
3amuTa WUHIVBUAYaJIbHBIX
IIPOEKTOB

BrimosiHenue 3aganui
MIPOMEXKYTOYHOM aTTECTALIUU

IK 1.1
I[IK' 1.2

9.4I1-0/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.1I1-0/c

OO6cyxeHue mo Bompocam
JEKIUU

Pa3paborka rioccapus
3anoJHEHUE  CPaBHUTEIBHBIX
TabIHII

TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OMOJIOTHUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTenpHas paborta
[IpencraBnenne pe3ysnbTaToOB
MPaKTUYECKUX padboT
KonTtponsHbie paboThl

3ammuTa TBOpYECKUX padboT
3ammura WHIUBHUIYaTbHBIX
IIPOEKTOB

Brimoanenue 3aganni
MIPOMEXKYTOYHOM aTTECTALIUU
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