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PabGouass mporpamma pa3paboTana Ha OcHOBe TpeOoBaHUil @DenepalibHOTO TOCYIaPCTBEHHOTO
0o0pa3oBaTeNbHOTO  CTaHAapTa CpeaHero oOmero oO0pa3oBaHMS — YTBEPXKICHHOTO  IMPUKA30M
MunucrepcTBa obpasoBanus U Hayku Poccuiickoit ®epepaumu ot 17 mas 2012r.Ne 413 (B
neucTBytomer pemakiuu), DeaepanbHONH 00pa3oBaTENbHONM IMPOTpaMMbl  CPEIHEro  OOIIero
oOpa3oBaHMs, YTBEpXKACHHOW mpukazoM Munmpocsemnieanss Poccun ot 18 mas 2023r. Ne 371, ¢
yueroM TpeOoBanuii denepaibHOr0 TOCYIAPCTBEHHOIO OOPa30BATEIBHOTO CTaHAAPT  CPETHETo
npodeccnonansHoro odpazoBanus mo npodeccun 08.01.29 Macrep Mo peMOHTY B 0OCTYKUBAHUIO
WHXEHEPHBIX  CHCTEM KHJIMIIHO-KOMMYHAJBHOTO  XO3SHCTBA,  YTBEP)KICHHOIO  MPHUKA30M
Munnpocsemienust Poccuu Ne 1003 ot 18.11.2022 r., npuMepHO# MporpaMMbl 00111e00pa3oBaTenbHOM
yueOHOM  nucuuruinHbl  «buonorus», pekomeHgoBaHHOW — DenepalbHBIM  TOCYJAPCTBEHHBIM
OIOJKETHBIM 00pa30BaTEIbHBIM YUPEKICHHEM JIOMOIHUTEIHLHOTO MPOPECCHOHATHLHOTO 00pa30BaHuUs
«MHCTUTYT pasButHsa npodeccuoHanbHOro obpazoBanus» (OI'BOY [IIO «MPIIO») B kauectBe
OPUMEPHOH MporpaMMbl € YYEeTOM HPOPEeCCHOHATBLHONW HAIMPABICHHOCTH MPOTPAMM CPEIHETO
npodeccuoHabHOTO 00pa30BaHMsI, pealiu3yeMbIX Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUA C
MOJIy4E€HUEM CPEHETo 001Iero oopa3oBaHusl.

OpraHu3anus-pa3padoTynk:

I'ocynapcTBeHHOE OrOKETHOE NpOodecCHoHaIbHOE 00pa3oBaTeNbHOE YyupexeHne MOCKOBCKON
obmactu «Kpacnoropckuii komtemk» (I'BIIOY MO «KpacHOropckuii KOJiem»)

Pa3zpaborumnk: Tpummna O.}O., npenonaBatens Bbiciiel KBanudukanuoHHou kateropuu ['BIIOY
MO «KpacHOTOPCKUI KOS

PACCMOTPEHA U PEKOMEHJIOBAHA OJOBPEHA U YTBEPXKXJIEHA

Ha 3acemanuu MeToaM4eCKOro 00be IMHECHUS Hayuno-merognueckum coserom ['BIIOY
I'BITOY MO «KpacHOropckuii KouiemaK» MO «KpacHOropckuit Komiemx»

ot 16.04.2025 r. IIporoxon Ne 1 ot 18.04.2025 TIporokomn Ne 1
[Tegarornuyeckum coserom I'IIOY MO [Ipuka3s nupekropa KosuteKa
«KpacHoropckuii Kosiemx» ot 25.04.2025 r. Ne 811/1

ot 17.04.2025r. ITpoTtokomn Ne 2
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1.061mas xapakTepucTikKa padoydeii mporpaMMbl 001e00pa3oBaTeIbHON THMCIUILIAHBI
«buoJsorus»

1.1. MecTo AMCHMILVIMHBI B CTPYKTYype 00pa30BaTeIbHOM MPOrpaMMbl

ObmeobpazoBarenbHas qucuuiuinHa «buonorus» u3ydaercss B 001meo0pa3oBaTeIbHOM LUKIIE
ydeOHOro TutaHa oOpasoBarenbHOM mporpamMmbl mo mnpodeccun 08.01.29 Mactep mo peMoHTY u
O0CITY’KMBaHUIO HH)KEHEPHBIX CHUCTEM >KUJIMIIHO-KOMMYHAIBHOTO XO3siicTBa Ha 0a3e OCHOBHOIO
oOmero o0pa3oBaHus ¢ MOJy4eHHEM cpeaHero oomiero oopasosanus (COO).

1.2. ]_Ie.]'ll/l H IINIAHUPYEMBIC PE3YJbTAThl 0CBOCHUA TUCIHUIIJINHBI:

Conepkanue mporpaMmbl 00111€00pa30BaTEIHLHON NUCHHUILUIMHBL «BHOJIOTHS» HANpaBICHO Ha
JOCTH)KEHUE DPE3yJIbTaTOB ee H3ydeHus B cooTBeTcTBUU ¢ TpeboBaHusMu OI'OC COO c yuyerom
npodeccuonansuoit HanmpaeneHHoctd OI'OC CIIO. Uens uzydyenus mucuumuinHbel «buonorus» Ha
0a30BOM YpPOBHE — OBJaJICHHE OOYYalOIIMMHCS 3HAaHUSMU O CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3allfK KHUBBIX CUCTEM PA3HOTO paHTa U MPUOOpETeHHE YMEHUN HCIIOIb30BaTh ATH 3HAHUS TS
TPaMOTHBIX JICHCTBUU B OTHOIICHHH OOBEKTOB KHBOW MPUPOIBI U PEUICHHS Pa3TUYHBIX KU3HEHHBIX
npooeMm.

JocTmkenne e u3ydeHusl TUCIUIUTMHBL «bronorus» Ha 6a30BOM ypOBHE OOecredrnBaeTcs
pEILIEHNEM CIIENYIOIINX 3aau:

- OCBOEHME O0YYaroIMMHCS CUCTEMBbl 3HAHUM O OMOJIOTMYECKHX TEOPHUSIX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBHUIaxX, CAYXKaIIUX OCHOBOU JUisi GOpMHUpPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAyYHOUI KapTUHE MHpa,
0 METO/IaX HAy4YHOTO MO3HAHHUS, CTPOSHUHU, MHOTO00pa3uu U OCOOEHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHS OPTaHU3AIINH, BHIIAIONINXCS OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

- (hopmupoBanue y oOyuaroumxcs MO3HABATEIIbHBIX, WHTEJUIEKTYaJIbHBIX
U TBOPUYECKHMX  CIIOCOOHOCTEM B  TMpoIlecce aHaiuW3a JaHHBIX O  MYTAX  Pa3BUTHS
B OMOJIOTMM HAy4HBIX B3IJISIOB, HUACH W TOAXOIOB K W3YYCHHUIO >KMBBIX CHCTEM Pa3HOTO YpPOBHSA
OpraHu3allNy;

- CTAaHOBJICHHE Yy 00ydYaronuxcs o0mieil KyiabTypsl, GyHKIIMOHATHLHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUI OOBSICHSITh M OILEHUBATH SIBICHUS OKPY)KAIOIIETO MHpa XUBOW MPUPOIBI Ha OCHOBAHUU
3HAHUU U OTBITA, MONYUYEHHBIX IPU U3YYeHUU OMOJIOTHH;

- (opmupoBaHue y OOydYaIOIMIMXCS YMEHUH WILTIOCTPUPOBATh 3HAYEHHUE OMOJOTHYECKHX
3HAHUH B MPAKTHYECKOU NESITEIbHOCTH YEIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI
1 arpoOMOTEXHOJIOTHH;

- BOCHUTaHWE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHMSI YEIIOBEKOM >KMBOM TPHUPOIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COONIOACHHUS STUYECKUX HOPM TMPHU TMPOBEIACHUH
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

- OCO3HAaHHE IICHHOCTH OHOJIOTMYECKUX 3HAHWUW MJS TOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

- IpUMEHEHHEe  NPUOOPETEHHBIX  3HAHMM W YMEHHM B TOBCEJIHEBHOW  JKU3HU
JUIsL OLIEHKU MOCTIe/ICTBUM CBOEH NEATETLHOCTH 10 OTHOLICHUIO K OKPYXKaIOIIEH cpenie, COOCTBEHHOMY
310pOBBIO, 000CHOBaHKE U COOII0ICHNE Mep TTPODHIIaKTHKN 3a001€BaHUN.



1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOeHHMs 00IIE00PA30BATEJbHONH JAUCHUIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mme xommnerennuu (nanee — OK) u npodeccuonanpabie komneteHnuu (nanee — [K) ®I'OC

CIIO B cooTHECEHUH C JTUYHOCTHBIMHU, METANPEIMETHBIMHU U TPEAMETHBIMHU pe3ybTaTaMH 00yueHUs
6azoBoro ypoBHs (nanee — [1P0)
@I'OC COO npencrasiieHsl B Ta0HILIE:



Ko u IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIHUIIIHHBI

HAHMEHOBaHHUe

(l)OpMprEMbIUX Oo6ume JucHuNIMHAPHbIE

KOMIIeTeHIH
OK O01. BsiOupats | JInuHOCTHBIE pe3yibTaThl JOJKHBI OTpakatb B 4actu: | [IP6 1. ChopMHUpOBAaHHOCTh 3HAHMK O MECTE W POJIM OHOJIOTHH
CIOCOOBI  pEIICHUs | TPYAOBOTO BOCTIUTAHHUS: B CHUCTEME HAy4yHOTO 3HaHUS; (YHKIHOHAIHHOH TPaAMOTHOCTH
3aza4 - TOTOBHOCTh K TpPYAY, OCO3HAaHHWE IEHHOCTH MAacCTEepCTBa, | UEJOBEKa JJISl PeLICHUS )KU3HEHHBIX TPOOJIEM.
npodeCcCHOHATBHON | TpyAomooue; I1P6 2. ChopMUpPOBAaHHOCTb YMEHHSI PACKPBIBATH COJEp)KAHHE
NesITeIbHOCTH - TOTOBHOCTh K AKTHBHOM JAESTEIbHOCTH TEXHOJOIMUYECKOH | OCHOBOIMOJAralolmX OWOJIOTUYECKUX TEPMUHOB U  IOHSTHUM:
[IPUMEHUTEIBHO u COLIMAJIbHOU HaIpaBJIEHHOCTH, CIIOCOOHOCTbH | )KM3Hb, KJE€TKa, TKaHb, OpraH, OPTraHW3M, BHJ, MOMYJISILIMS,
K pa3INYHbIM | HHUIUUPOBATH, JIAHUPOBATh U CAMOCTOSTENHHO BBIIIOIHITH | SKOCUCTEMa, OMOLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JAesITeIbHOCTD; U TpeBpallleHue HHEpruM), Tromeocras (caMoperyssanus),

- UWHTEpeC K pa3nuyHbiM cdepaM MnpodeccuoHaANTbHON
JESATCIILHOCTH.

MeTtanpeamMeTHble pe3yinbTaThl JOJKHBI OTPaXaTh:
OyaneHne yHUBEPCATLHBIMU YICOHBIMH MTO3HABATEIIEHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMoOCTOSITeNbHO (OPMYNIHUPOBATh U aKTyaJIH3UPOBATH
npo0JieMy, pacCMaTpuUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYHIECTBEHHBIH MpPU3HAK WU OCHOBAHHS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OIPENENSTh LIEH IeATENbHOCTH, 33/1aBaTh apaMeTPhl

Y KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHUBOPEUHS

B PAaCCMAaTPUBACMBIX SBJICHHSIX;

- BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIEHUBATh
COOTBETCTBHE pE3YyJIbTaTOB IEJISIM, OIEHUBAaTh PHCKHU
MOCIIEACTBHI JIeATETHHOCTH;

0) 60a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATETBCKOM

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMH pa3pelieHus
npobiuem;

- BBISABJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3H

Y aKTyaJlu3UpOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y

OuocuHTe3 Oenka, CTPYKTYpHas OpraHM3alus >KUBBIX CHCTEM,
JUCKPETHOCT, caMoperyJIsius, CaMOBOCITPOU3BE/ICHNE
(pempoayKIius), HACJIeJICTBEHHOCTH, U3MEHYUBOCTb,
SHEPTO3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBASI OPTaHU3ALIUA.

ITP6 3. CdopMUPOBAaHHOCTh YMEHHsI PACKpbIBATh COJCpKAHUE

OCHOBOIIOJIATAIOMINX ~ OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTalMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKACHUSA )KU3HU U YEJIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATraloIIKe OUOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I Mengensa, T. Moprana, H.W. BaBumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uX NpUMEHHUMOCTH K YKHUBBIM
CUCTEMaM.

[TP6 5. IlpuobOpereHue orpiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAYYHOTO MO3HAHUS, HCTIOIb3YEeMbIX B OMOIOTHUHU: HAOTIOICHUS

Y OMHCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH
U TPOBEACHHS OHOJOTHYECKOTO OKCIIEPUMEHTa, BBIIBHKCHUS
TUTIOTE3, BBISABICHUS 3aBUCUMOCTH MEXAY HCCIETyeMBbIMU
BEJIMYMHAMHU, 00BsICHEHUS MOJIY4eHHBIX pEe3yNbTAaTOB
u (opmMynupoBaHUs BBIBOJOB C HCIOJIB30BAaHUEM HAYUYHBIX
TOHSTUHI, TEOPUM U 3aKOHOB.

I[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
MPU3HAKK  BUPYCOB, KIJIETOK MPOKApHOT M  HYKApHOT;




€e pEIICHHS, HaXOAUTh apryMEHTHI JUIS 0Ka3aTeIbCTBA
CBOMX YTBEP)KICHUMW, 3aJaBaTb I1IapaMeTpbl U KPUTEpUU
pEIICHMS,

- aHaJII/I?;I/IpOBaTB HOJIy‘-IeHHBIC B XO0JI¢C peLHeHI/ISI 3aa4uu
pe3yabTaThl, KPUTHYCCKH OICHHBATh HX JOCTOBEPHOCT,
HpOFHO3I/IpOBaTB N3MCHCHHEC B HOBBIX YCJ'IOBI/ISIX;
paspabarbIBaTh IUIaH PEHICHHUS MTPOOJEMBI C YUETOM aHaIn3a
HNMCHOIIIUXCSL MaTepI/IaJILHBIX nu HeMaTepI/IaJIBHbIX pecprOB;
-- YMETh IMEPEHOCHUTD 3HAHHS B [T03HABATEIHHYIO

U TIPAKTHYECKYIO 00JIaCTH KU3HEICATCIbHOCTH,

- yMeTh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX IMPEAMETHBIX
obJacrei;

- BBIIBUIaTh HOBBIC HJEH, IMpemiaraTb OPUTHHAILHBIC
MOAXOJIBI U PEUICHUS

OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHM3MOB, BH/IOB,
OMOTeOIIEHO30B U DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB W TPEBpAIEHHUS OSHEPTUH B KJETKe, (POTOCHHTE3a,
IUTACTUYECKOTO W JHEPreTHYEeCKOro OoOMeHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OIUIOAOTBOPCHHS, PA3BUTHS W Pa3MHOKCHHS,
WHAWBUIYAIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHesa), O0phObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHUI000pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHMS, BIUSHHA
KOMIIOHEHTOB ~ 3KOCHUCTEM, aHTPOIIOT€HHBIX  W3MEHEHUH

B 9KOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpPAIlEHUE SHEPTUU B brocdepe.

[IP6 7. ChopMUPOBAHHOCTb YMEHHUSI NPUMEHSTH I[OJIYYEHHbIE
3HAHUA U1 OOBSICHEHHS OMOIOTMYECKUX MPOIECCOB U SIBICHUH,
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HU

c uenbto obecrieyeHus O€30MACHOCTH CBOErO 3/J0POBbS U
3JI0POBbSI OKPYKAIOIIMX JIFOZCH, COOMIOICHUS 3A0pOBOro o0pasa
YKU3HU, HOPM TPaMOTHOTO MTOBEICHUS B OKpPYKaOIel MPUPOTHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS AOCTHKECHHUN
COBPEMEHHOM OMOJOrMH M OMOTEXHOJOTHH IJi1 paluOHAIBLHOTO
HIPUPOONOIb30BAHHUS.

[TP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OMOJOTUYECKHE
3aJ]auu, COCTABJIATh FEHOTUINYECKHE CXEMBI CKPEIIUBaHUS

JUIE pasHBIX THIIOB HACJIEIOBAHUS TPH3HAKOB Y OPTaHU3MOB,
COCTaBJIATh CXEMBI MEPEHOCA BEIIECTB M SHEPrUH B dKOCHCTEMax
(mern MUTaHWS, TUIIEBHIE CETH).

IIP6 9. CdopMUPOBaHHOCTH YMEHHUN KPUTHYECKH OLIEHUBATh
nH(popManui0  OMOJIOTUYECKOTO  COAEpNAaHMS, BKIIOYAOILYIO
IICEB/IOHAyYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoi  MHGOpMAallMU, HAyYHO-TIOMYJSPHbIE MaTepuabl);
UHTEpIPETUPOBATh TUYECKHE aCTIeKThI COBPEMEHHBIX
HCCICIOBAHNM B  OHOJIOTMH, MEIMIMHE, OHOTECXHOJIOIHU,
paccMaTpuBaTh  INIOOAJbHBIE  JKOJOTMYECKHE  IPOOIeMbI
COBPEMEHHOCTH, (OpPMHUPOBaTH IO OTHONICHHUIO K HHAM
COOCTBEHHYIO MO3ULIHIO.

ITP6 10. ChopMHupoBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC




IIUCbMCHHBIEC W YCTHBIC COO6H.I€HI/I$[ Ha OCHOBE OHOJIOTMYECKOM
I/IH(bOpMaL[I/II/I nus3 HCCKOJIbKHUX HNCTOYHUKOB, T'paMOTHO
HCITOJIB30BaTh MOHATUHHBIN alrrapar OHOJIOrHHU

OK 02.
Hcnonb3oBars
COBpEMEHHBIC
CpeIcTBa  IIOMCKAa,
aHaim3a

U HUHTEpHpeTanuu
uHpOopMaIuu

u uHGOpPMaAIMOHHbBIE
TEXHOJIOTUHU VTS
BBITIOTHEHUS  3a/1a4
npodeccHnoHATEHOM
JesITeNIbHOCTH

JIMYHOCTHBIE PE3YAbTAThl JIOJIKHBI
IIEHHOCTH HAyYHOTO ITO3HAHUS:
-cOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN
MIPAKTHUKH, OCHOBaHHOTO HAa  Jyajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MIOJIUKYJIBTYPHOM MUDE.

MertanpeaMeTHbIe Pe3yiIbTaThl JOJDKHBI OTPAXKATh:
OBaneHne yHUBEPCATLHBIMU YICOHBIMH MTO3HABATEIIEHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManueii:

OTpaXaTb B YacCTH:

- BIaACTb HaBbIKaMH MIOJIYYCHUA I/IH(1)OpMaI_II/II/I
nus3 HCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATD IIOUCK, aHaJIu3, CHUCTEMATHU3allIO

U UHTEpIIpeTaluio MHPOPMAMU PA3IUYHBIX BUJOB U (HOpM
[IPEACTABICHUS;

- OLICHMBAaTh JIOCTOBEPHOCTh, JIETMTUMHOCTb WH(OpMALUH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOJIOTHH

B CHCTEME HAy4yHOTO 3HAHUA;, (PYHKIHMOHAIBHOH T'PaMOTHOCTH
YeNoBeKa JJIsl PEeIICHUS KU3HEHHBIX MPOOIIeM.

[IP6 7. CdopMHPOBAaHHOCTh YMEHHUS NPUMEHITH IOJTYYCHHBIC
3HAHUS JJI1 OOBSCHEHHS OMOJOTHYECKUX MPOIECCOB U SIBJICHUH,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHUN B TOBCETHEBHOM JKU3HU

c uenbto oOecrieyeHHUs O€30MACHOCTH CBOErO 3/0pPOBbsl U
3JI0pOBbsl OKPYKAIOIIUX JIFOJIEH, cOOM0IEHUsT 3J0pOBOro odpasa
YKU3HHU, HOPM IPAMOTHOT'O MOBEICHUS B OKPYKAIOIICH TPUPOTHOM
cpelie; MTOHMMAaHUe HEOOXOMMOCTH HCMOJIb30BAHUS TOCTUKEHHM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH Uil paluOHAIBLHOTO
IPUPOJIOTIOIB30BAHUS.

ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO31aBaTh COOCTBCHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE OMOJIIOTHYECKOU
uHOpMAIlMM M3  HECKOJNBKMX  HCTOYHUKOB,  I'PAMOTHO
UCTIONb30BaTh OHATUHHBIN amnmnapar OMoJI0THU

OK 04. OdpdexTrBHO
B3aMMO/IEHICTBOBATh
1 paboTath

B KOJIJICKTHBE

Y KOMaHJIe

JImgHOCTHEIC PE3YIbTATEI JOJDKHBI OTpaXaTb B YaCTU!:

LIECHHOCTH HAYYHOI'O IIO3HAHUSA: OCO3HAHHME LEHHOCTH
HAYyYHOM  JAESATENbHOCTH, TOTOBHOCTH  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JeSITeNbHOCTD
VHIUBUYAIBHO U B TPYIIIE.

MeranpeameTHble PE3yabTaThl JOJKHBI OTPaXkKaTh:
OsnanecHne YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
JIEHCTBUSIMU:

0) COBMeCTHasI IeATEITbHOCTb:
- IOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM
Y UHAUBHUYaJIbHON paboThI;

- IIPUHUMATh enan COBMECTHOU JIESTEIIbHOCTH,
OpFaHI/ISOBBIBaTI) H KOOp)II/IHI/IpOBaTI) )IefICTBHSI
M0 €€ JOCT)KEHUIO: COCTaBIATh IIaH  JICUCTBHIH,

[TP6 5. IlpuobOpereHue orpiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAyYHOTO MO3HAHUS, HCIOIb3YEMbIX B OMONOTUU: HAOIIOECHUS U
OTIMCAHUs )KUBBIX CHUCTEM, MPOIIECCOB U SIBICHUI; OpraHU3aIluu U
NpOBEJCHUS  OMONIOTUYECKOTO  HKCIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUS MTOJIyYeHHBIX PE3yIbTaTOB

u (opmynupoBaHUsS BBIBOJOB C HCIOJB30BAaHUEM HAYYHBIX
TOHSTUH, TEOPUHN U 3aKOHOB




pacnpenenartb pojid C YYeTOM MHEHHMH YyYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOU PaOOTHI

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu

Cpenbl,
pecypcocOepexeHu
10, MPUMCHSITH
3HAHUS

00 W3MCHCHUU
KJIMMaTa, MPUHIIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIENCTBOBATH

B YpE3BbIYANHBIX
CUTYaIUsIX

JIn4HOCTHBIE pe3yabTaThl JOJDKHBI OTPa)KaTb B YaCTHU:
SKOJIOTHYECKOTO  BOCHUTaHUS: -  CPOPMUPOBAHHOCTD
9KOJIOTMUYECKOH KYJIbTYpbI, IOHUMAaHUE BIUSHUS COLIUAIbHO-
SKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON

U COLMAJBHON cpelbl, OCO3HAHME TI00ATBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

- IUIAaHMPOBAaHWE W  OCYLICCTBICHUE  JCUCTBUH B
OKpY’Kalollleld cpefie Ha OCHOBE 3HAHUS LEJeH yCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

- AKTHUBHOE HENpUATHE JICUCTBUH,
OKpY>Kalollen cpere;

- yMEHUE MIPOTrHO3UPOBATH HEeOIaronpusITHbIE
9KOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX IECHCTBH,
MpeA0TBpaLATh UX;

- paclIUpeHue OIbITa
HaIpaBJIEHHOCTH.
MeranpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasI IeATEIbHOCTb:

- TIOHMMaTb W HCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHON
Y UHJIUBUIYAJIbHOU PabOTHI;

IIPUHOCAIIUX BPC

JIESATCILHOCTH  DKOJIOTHYECKOM

- IIPUHUMATh e COBMECTHOM JIeATelIbHOCTH,
OpFaHI/ISOBBIBaTB 158 KOOpI[I/IHI/II)OBaTB I[Gf/iCTBI/IfI
o €€ JOCTIDKEHUIO: COCTaBiIiATh IJIaH  JICUCTBHH,
pacmpenenarb poJad C YYETOM MHEHUA YYaCTHUKOB

00CYXKIaTh pe3ylbTaThl COBMECTHOU PabOTHI

I1P6 5. IlpuobpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTHUN: HAOIIOICHUS

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHUI; OpraHU3aIlluu
U TPOBEACHUS OHOJOTMYECKOr0 OJKCIEPUMEHTA, BbIABHKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIIETyeMBIMU
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

u  (GOPMYITUPOBAHUS BBIBOJIOB C WCIOJB30BAHUEM HAYYHBIX
MOHSITUIA, TEOPHIl U 3aKOHOB.

[IP6 6. ChopMupOBaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  TMPOKAPHOT U  DYKApHOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHOreoleHO30B U IKOCHCTEM; OCOOCHHOCTH MPOILIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS JHEPrUM B KIETKE, (OTOCHHTE3a,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, Pa3BUTHS W PA3MHOKCHHUS,
WHAMBHUIYAJILHOTO Pa3BUTHs OpraHuiMa (OHTOreHesa), 00pbOsbI

3a CyIIeCTBOBaHHE, E€CTECTBEHHOTO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpelie OOWTaHWS, BIUSHUS
KOMIIOHEHTOB 9KOCHUCTEM, AHTPOTNIOTEHHBIX W3MEHEeHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIECTB U MPEBpPAIllEHUE SHEPTUU B brocgepe.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MPUMEHSITH MOJIYyYEHHbIE
3HAHUS 111 OOBSICHEHHS OMONOTHYECKUX MPOIECCOB U SIBICHUH,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUA B IMOBCEIHEBHOW KU3HU
c muenbtio obecrieyeHus O€30MACHOCTH CBOErO 3/J0POBbS |
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 370pOBOTO 00Opaza
KU3HU, HOPM TPAaMOTHOTO TTOBE/ICHUS B OKPYKaIOIIEH TPUPOTHOM
cpelie; TOHUMaHUe HeOOXOUMOCTH HCIOJIb30BAHUS JTOCTHKCHHM
COBPEMEHHOW OHMOJOTHH M OMOTEXHOJOTHH Ui paliOHAIBLHOTO
MIPUPOJTIOTIOIB30BAHUS

TIK 1.1. BeimongaTe
PEMOHT ¥ MOHTAaX
CHUCTEM

- OCYHIECTBJISTh TOMCK, aHaJM3 U  OLEHKY
uHpopMaluy, HEOOXOIUMOM A MOCTAHOBKUM W pELICHHUs
npodeccuoHaNbHBIX 3aJ1a4;

-COPMHUPOBAHHOCTh YMEHUS NPUMEHATH MOJyYEHHbIE 3HAHUS
JUIE OOBSICHEHHs OMOJOIMYECKHX IPOLECCOB M SIBICHUH, AT
NIPUHATHS TPAKTHYECKUX PEHNICHUH B IOBCEJHEBHOW XU3HHU C




BOJOCHA0KEHU,
BOJOOTBEIEHUS U
OTOIUICHUSA

- NpUOOpETEeHHE OIbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOTO  [IO3HAHMS, HCIOJIB3YEeMbIX B  OHOJOTHH:
HAOJIIO/ICHUsI U OIKCAaHUS JKUBBIX CHCTEM, IPOLIECCOB U
SBJICHHI; OpPraHU3allMd W TPOBEIEHHUS OUOIOTHYECKOTO
JKCIEPUMEHTA,  BBIABMKEHUS  TUIOTE3,  BBISABICHUSA
3aBUCUMOCTH  MEXJy  MCCIEAYEMBbIMH  BEIMYMHAMH,
OOBSICHEHHS TMOJIYYEHHBIX PE3YylbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHWEM HAyUYHBIX IMOHSATHH, TEOpUH U
3aKOHOB;

- YMCHHC KPUTHYCCKU OLICHUBATh HH(bOpMaHHIO
OHOJIOrNYECKOI0 COACPIKaHUAA, BKJIFOYAIOMIYHO
IICCBAOHAYYHBIC 3HaHHUA U3  Pa3IMYHBIX HUCTOYHHUKOB

(cpenctBa MaccoBod HHGOpMalUMK, HAy4YHO-TIOMYJISIPHBIE
MaTepuasbl).

HeNblo o0ecrieueHus 6€30MacHOCTH CBOETO 370POBbsI U 37J0POBbs
OKpYKaIOIIMUX JIIOAEH, COONIONEHHs 3J0pOBOTO o0Opas3a KHU3HH,
HOPM T'PaMOTHOTO TMOBEJICHUS B OKPY’KaIOIIEH PUPOIHOM cperie;

- HHTEPHPETUPOBATb  3TUYECKUE  ACIEKTBl  COBPEMEHHBIX
UCCIENOBAHMM B OWOJIOTMH, MEIUIMHE, OHOTEXHOJIOIHUU;
paccMaTpuBaTh  TJIO0AJbHBIE  JKOJIOTMYECKHE  IPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K  HHM
COOCTBEHHYIO MMO3HIIHIO;

-cOpMHUPOBAHHOCTH ~ YMEHHS  aHAJIM3UPOBaTh  OCHOBHBIE

CBOWCTBa, KIacCU(DHUKAIIUIO M XAPAKTEPUCTUKH TPUMEHSCMBIX B
PO EeCCUOHATILHOMN JIEATEIILHOCTH MAaTEPHUAIOB U MX BIIMSHUS Ha
3II0pPOBHE YEITIOBEKA,

-chOpMUPOBAaHHOCTH ~ YMEHHSI  AHATU3UPOBATh  KPYrOBOPOTHI
BEIICCTB M OMOTCOXMMHUYECKUE IHUKIIBI B CBS3H C TEXHOTCHHBIM
3arpsi3sHEHUEM OMOChEpHI;

-C)OPMHUPOBAHHOCTh YMEHHS HCIIOJIB30BATh MPHUEMBI M METOJIbI
MUHHMHU3ALUHU U3ACPKEK Ha 00BEKTaX KHIUIHO-KOMMYHAIILHOTO
XO3SMCTBA W OCHOBBI  «OEPEKIIMBOTO  MPOU3BOJCTBANISL
peaM3aIyy MPUHIIUITIOB PAIIHOHATBHOTO TPUPOIOTIOTH30BAHUSI.




2. CTpyKTypa U copep:kaHue 0011e00pa30BaATEIbHOM TN CIUTIINHbBI

2.1. O0beM QUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Buna yueOHo# padoThI O0bem B yacax
O06beM 00pa3oBaTeIbHON MPOrPaMMBbI AU CIIUATITTHHBI 72
OcHOBHOE cojep:KaHue 60
TeopeTudIeckoe o0ydeHue 40
MPAKTUYECKHUE 3aHATUS 16
J1a00paTOPHBIE 3aHIATHS 4
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHUE 12
TEOopeTHYeCcKoe 00yUeHNE 2
MPAKTUYECKHUE 3aHATHS 8
J1a00paTOPHBIE 3aHIATHS 2

IMpomexyTounas arrectanus (1uddpepeHIHPOBaAHHDII 3a4eT)




2.2. TemaTn4yecKHuil IJIaH U coePKAHUE TUCHUILINHBI

®opmupyemMble
HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPO(ecCHOHAJIBLHO OpUEeHTHPOBaHHOe), | O0beMm
pa3iesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) yacop | oMmeTeHtiH
1 2 3 4
OcHoOBHOe€ coJepKaHue
Pasznen 1. buosiorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHu3anus 2
Tema 1.1. CopepxaHue yueOHOro Marepuana 2
buonorus buonorus — Hayka o xuBoi npupoae. CBsi3u OMOIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMHM, Gpuiocopue, pesuruen, STUKOH, 3CTETUKON U MPaBOM.
Oo6mas Ponp Ouonormn B (OPMHPOBAHWM COBPEMEHHOW HaydyHOW KapTHHBI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTNYECKUX HAYK.
KU3HU MeTtoapl TIO3HAHUS )KUBOH TPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, ONMUCAHUE, U3MEpPEHHE, OK-02
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPeaMeT n3ydeHus ouonoruu. OTIudne )KUBBIX CUCTEM
0T Heopranuueckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpa3ue.
YpoBHHU OpraHu3aLNH OuocucTeM: MOJIEKYJIIPHO-TEHETHYECKUH, KJICTOYHBIN,
OpPraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOH, 3KOCHUCTEMHBIH (OHMO - T'€OLEHOTHYECKUH),
6rochepHbIit
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. Copnepkanne ydeOHOro Marepuana 1
XUMHUYECKUH cOCTaB | XMMUYECKUH COCTaB KJIETKH. XUMHMUYECKHE 3JEMEHTBI: MaKpOdJIE€MEHThI, MUKPOAJIEMEHTHI.
kjeTku. Bona Bona u MuHepanbHble BemiecTBa. OYHKIIMM BOJABI M MUHEPAJIbHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHBIE [TopnepxaHue OCMOTHUYECKOTO OanaHca
BCIICCTBA IIpakTHyeckoe 3aHsATHE 2
Ne 1 «buonoruueckass poiab MHHEPAIbHBIX BEIIECTB B 00ECHEUEHHH >KU3HEIESITEIbHOCTU
OpraHU3MOB, MPOSIBJICHUS ArcOaTaHCca MUHEPATIBHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue yueOHOro MaTepuaa 1
buonornueckn benku. CoctaB u crpoeHne 0eaKoB. AMUHOKUCIOTE — MOHOMEpPHI OenkoB. Hesamennmble u
Ba)KHBIE XUMMYECKHE | 3AMEHHMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYPbI OelKOBOMH
COEIMHEHUS MOJIEKYJbI (TIepBUYHAS, BTOPUYHAs,, TPETUYHAS M YETBEPTHUYHAsI CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonormueckue ¢yHKuMH OenkoB. DepMEHTHl — OHOJIOTHYECKHE OK-01, OK-02,
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIM UEHTpP, CyOCTpaTHash CHEHU(PUUYHOCTD. OK-04




Kodepmentsl. Butamunpl. OTinranst epMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.
VYrieBonabl: MOHOCaxapuasl (TJIHOKO03a, prubo3a M JAe30Kcuprub03a), Aucaxapuibl (caxaposa,
JaKTO3a) M TMOJHcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUitosio3a). buonorudeckue QyHKIMH
yrineBofoB. Jlumuael:  Tpuramuepunsl, (ocomunuasi, crepounsl. [mapodunbHo-
ruapooOHbie cBoiicTBa. buonormueckue ¢Gynkuuu sunuaoB. CpaBHEHHE YIJIEBOJIOB,
OENKOB W JIMNUAOB Kak MCTOYHMKOB sHepruu. Hyxneunosbie kucnorsl: JJHK u PHK.
Hyxneotuapl — MoHOMEpHI HYKIIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenne n
¢ynkunu PHK. AT®: ctpoenne u GyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOP MTPENO1aBaTes)

No 1 «Onpenenenue Butamuaa C B MPOJYKTaX MUTAHUS

Tema 2.3.

CrtpyKTypHO-
byHKIIMOHATbHAS
OpTaHHU3aIHs KICTOK

CopepxaHue yaueOHOro Marepuana

HuTonorus — Hayka o kierke. Kierounas reopust — mpuMep B3aMMOJICHCTBHS UIeH U (HaKTOB
B HAyYHOM ITO3HAHUU. MeTO/bl U3yUEHUS KIETKH.

Kietka kak nenocrtHas xuBasi cucreMa. OOlue mpU3HAKW KIETOK: 3aMKHYyTas Hapy)KHas
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oerka.

Tunel KIETOK: JyKapuoTHYeckas U  Ipokapuoruuyeckas. (OCOOEHHOCTHM CTPOEHHUS
npokapuoTuyeckoi kierku. Kierounast crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M IpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KJIETOYHas CTEHKa, IJIMKOKaIMKC, MX (yHKuuu. llnazmatuueckas
MeMOpaHa, €€ CBOMCTBa U (PyHKITUH.

[Mutoriasma u ee opraHounasl. OpgHomemOpanHble opranoujsl kietku: OIIC, ammapar
lNompxu, ym3ocoMsl. [loayaBTOHOMHBIE OpraHOWABI KJIETKH: MHMTOXOHJPHUH, IUIACTH]IBL.
[TpoucxoxxaeHnne MUTOXOHApPUN M miactun. Buasl mmactun. HememOpaHHbIE OopraHoubl
KJIETKU: pPUOOCOMBI, KJIETOYHBIA UEHTpP, LEHTPUOJIM, PECHUYKH, KIyTUKU. DyHKUUU
OpPraHoOuJOB KJIETKH. BrirtoueHus.

Anpo — perynsatopHslii ieHTp kieTku. CTpoeHue siapa: siiepHas 000J0uKa, KapHoIllia3Mma,
XPOMATHH, SAIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHblie 3aHITHS

Ne 2 «Ctpoenune kineTku (pacTeHusl, 5)KUBOTHBIE, TPUOBI) U KJIETOYHBIE BKIIIOUEHUS (Kpaxma,
KapOTHHOWJIBI, XJIOPOIIJIACTHI, XPOMOTLIACTHI )

Paznen 3. ZKuzneneaTeJIbHOCTD KJIETKH

Tema 3.1.
OO0OMeH BelEeCTB
Y TIpeBpaIieHue

SHEPTUHU

B KJIETKE

CopepxaHre yaeOHOro MaTepuana

OOMeH BemecTB, WM METa00U3M. ACCUMUIIALINS (TUTACTHYSCKUI OOMEH) U TUCCUMUIISITUS
(oHEepreTudecknii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Tpollecca Meradbonu3Ma. Poib 3aKoHOB
COXpaHEHMs BEIIECTBA U DHEPrHMHM B MOHMMAaHWH MeTabonm3Mma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOHBIA U TeTepoTpodHbIA. Ponb ¢epMeHTOB B OOMEHE BEUIECTB U IMPEBpAICHUH

OK-01, OK-02,
OK-04




sHeprun B Kkierke. PortocuHTe3. CBeroBas M TeMHOBas (asbl (orocuHTe3a. Peakuuun
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A VIS )KU3HU Ha 3eMiie.
Bnusiaue ycnoBuil cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS! €T0 MPOJYKTUBHOCTH Y
KyJbTYPHBIX ~ PAacTeHHHA. XeMOCHHTE3. XEMOCHHTE3Hpyolue OakTepuu. 3HAaYCHUE
XeMOCHHTE3a JJIs )KU3HU Ha 3eMIIe.

OHepreTuyecknii 0OOMeH B KieTKe. PacienieHre BelecTB, BbIACICHHE U aKKyMYyJIUpOBaHHUE
SHEPTUU B KIIETKE. DTarbl 3HEpreTuyeckoro ooMeHa. I'nmkonus. bposkeHue u ero BHIBL
Kucnoponnoe okucieHue, win kieToqHoe abixanue. OxuciautenbHoe (ochopuiarpoBaHue.
D} PeKTUBHOCTD IHEPTrEeTHIECKOr0 0OMEHa

Tema 3.2.
buocunres Oenxa

Copepxanue yueOHOro Marepuaia

Peakiun wmatpuuHoro cuHre3a. [enermyeckas wunHpopmanus wu JIHK. Peanuzanus
TreHEeTUYECKON MHpOopMaluK B KiIeTKe. [ eHeTHYeCKUi KOJI ¥ €ro CBOMCTBA. TpaHCKpUIIIIUS —
matpuuHblii cuHTe3 PHK. Tpancmsmus — OuocuHTe3 Oenka. OTanbl  TPaHCISALUU.
Komupoanue amunokuciaor. Poias pubocom B OrocuHTe3e Oenka

HpaKTI/I‘ICCKOG 3aHATHUC

Ne 2 «Pemienue 3a7a4 Ha OIpeieJICHHE M10CJIEJ0BATEIbHOCTH HYKJIEOTHI0BY

Tema 3.3.
Bupycsl

CopepxaHue yaeOHOro Marepuana

Hexnerounsie ¢popmsl sxu3Hu — BUpYChl. Mctopust oTkpsiTus BupycoB (/. . ViBaHnoBckuit).
Oco0eHHOCTH CTPOSHMSI M )KM3HEHHOT0 1MKJIa BUpycoB. baktepuodaru. bonesnu pactenui,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BUpycamMu. Bupyc nMmyHoedunura yenoseka (B1Y)
— Bo30ynutens CIIM/la. [IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

Paznen 4. PazMHoO:XE€HHE N HHAUBUAYAJIBHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HeHHBIN UK
KJIETKHA

Copepkanne y4eOHOro Marepuana

Knetounslii 1uki, WM SKU3HEHHBIM IUKN KieTku. MHTepdasza u wmutos. Ilporeccsr,
npoTekarone B urepdaze. Perunkanus — peakuust matpuunoro cunreza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUI. JIUMIONAHBIN U TalIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS W HWHAWUBUIYaTHLHOTO
pa3BuTusi opraHusMoB. Jlenenwe knetkn — Muto3. Cragum wMuroza. [Iponeccsi,
MPOUCXOMSIIME HA  Pa3HbIX CTaAUSAX MHUTO3a. bBHOJOrMYEeCKWd CMBICT  MHUTO3A.
[TporpamMmmupyemasi ruOenb KIETKH - alloNnTo3

Tema 4.2.
DopMBbI pa3MHOKEHUS
OpraHu3MOB

CopepxaHre yaeOHOro MaTepuana

@DopMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe U mojioBoe. Bupl 6ecrnoioro pa3MHOKEHUS:
JiefieHre HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOkeHue. VIcKkyccTBEeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBoe pa3mMHOXkeHHUE, ero oTn4us ot Oecrionoro. Meiio3. Cranuu meitosa. Ilpouecchst,
MPOUCXOSIIME Ha cTaguax wmenosa. lloBemenwe xpomocom B wmenose. KpoccuHrosep.

OK-01, OK-02,
OK-04




buonornueckuii cMbICI ¥ 3HaUeHHE Meio3a. ['ameToreHnes — mpoiecc 00pa3oBaHUs TOJIOBBIX
KJICTOK Y JKMBOTHBIX. ITonoBeIe kene3bl: CEMCHHUKH U SIMYHHKH. O6pa3OBaHI/Ie H pa3BUTUC
IOJIOBBIX KJIETOK — TraMeT (ClepMaro3ouf, SIMLEKIeTKa) — CIIepMAaTOreHe3 U OOIEHeE3.
Oco0eHHOCTH CTpOEHUS SMIEKIETOK U ciepMaTo3ou1oB. OnonorBopenue. IlapreHorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

Copepxanne yueOHOro Marepuana

WNunuBuayansHoe pa3BUTHE (OHTOTEHe3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTamnbl
SMOPHOHANBHOTO Pa3BUTUS y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpysIsmus,
opranorene3. IlocTamOpuonanbHOe pas3BuTHe. THIBI TOCTIMOPHUOHANIBHOTO PA3BUTHS:
npsiMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CHOCOOHBIC BBI3BIBATH BPOXKICHHBIE ypoACTBAa. PocT u pasButue pacteHmil. OHTOTreHE3
IIBETKOBOT'O PAaCTEHHS: ABOIHOE OIJIOAOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH PA3BUTHSI

[IpakTueckue 3aHATUA

Ne 3 «MH(DekmoHHbIe 3a00ICBaHMS U SITUJACMHUH B UCTOPUU YEIIOBEUCCTBAY.
No 4 «BaknuHanus Kak npopuiIakTHKa HHPEKIIMOHHBIX 3a00J1€BaHUI

Paspnen S. HaciieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEJOBAHUS

Copepxkanue ydeOHOro Marepuana

[IpenmMer u 3a1aun TeHETUKHU. Poib MUTOIOTUM U SMOPHUONOTHH B CTAaHOBJIEHUU T'€HETHUKH.
Bxnag poccuiickux M 3apyO€KHBIX Y4YEHBIX B pa3BUTHE TEHETUKU. MeETOAbl TEHETHKHU
(ruOpUIONOTUYECKUI, UTOTEHETHYECKUH, MOJEKyIsIpHO-reHeThuueckuil). OCHOBHBIE
TeHETUYECKUE MOHATHA. [ eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpPEITMBaHUM.
3aKOHOMEPHOCTH  HAclleOBaHUsA  NPHU3HAKOB,  ycTaHoBileHHble [.  Mengenem.
MonoruOpuaHoe CKpelMBaHue. 3aKOH €auHOoO0Opa3us THOPHIAOB TEPBOTO TOKOJICHHS.
[IpaBuno noMuHUpOBaHMWS. 3aKOH pacIlEIUIEHUs MPU3HAKOB. [ MIIOTE3a YHMCTOTHI TaMerT.
[TomHoe m HemoyiHOE AOMHUHHMpOBaHHE. [urnOpuaHOE CKpelMBaHUe. 3aKOH HE3aBUCHMOTO
HACJIeJOBaHMsI TpHU3HAKoB. lluToreHeTHueckne OCHOBBI TUTHOPHIHOTO CKPEIIUBAHUS.
AHanmu3upyoiiee CKpemnpBanue. Vcmonb30BaHUEe aHATU3UPYIONIETO CKPEIIMBAHUS IS
oTpesieNIeHUs] TeHOTHIIA 0COOU

IIpakTHueckoe 3aHsITHE

Ne 5 Pemenne 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACIICACTBCHHBIX
IIPU3HAKOB IIpU MOHO-, OH-, HOJ'II/IFI/I6pI/IJIHOM n aHaJIU3UPYHOIIEM CKpCHIMBAHUU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCIIHBAHUA

Tema 5.2.
CuerieHHOE
HacJIeJOBaHHE
MPU3HAKOB

Conepkanue yaeOHOTO MaTepuaia

CueruieHHoe HacnefoBaHue mnpu3HakoB. PabGora T. Moprana 1o CLEIUIEHHOMY
HacJIeIOBaHUIO TeHOB. HapylneHue cLeuieHuss TeHOB B Pe3ysbTaTe KpPOCCHHIOBEpA.
XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'enetnka moma. XpoMOCOMHOE OMNpeaeneHue mnoja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.

OK-01, OK-02,
OK-04




I'omorameTHbIE U TreTepOoraMEeTHbBIC OPraHU3MBbI. HaCJ'Ie,Z[OBaHI/IC IIPHU3HAKOB, CHCIUICHHBIX C
I1O0JIOM

HpaKTI/I‘ICCKOG 3aHATUC

No 6 Pemenue 3amady Ha OIpeesieHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX
IIPU3HAKOB IIPU  CLEIUICHHOM HACJICAOBAaHHWM, COCTABIECHHUE TIEHOTUIIMYECKUX CXEM
CKpPEILMBAaHUS

Tewma 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Copepxanne yaueOHOro Marepuana

M3meHunBOCTh. BUABI N3MEHUNMBOCTU: HEHACIIEACTBEHHAs U HacueacTBeHHas. Poib cpensl B
HEHACJIEICTBEHHOM M3MEHYMBOCTHU. XapaKTEpUCTHKa MOAM(UKALMOHHOM H3MEHYHMBOCTH.
BapuanuvonHslil pax v BapuannoHHas Kpusasd. Hopma peaknuu npusnaka. KonuectseHHbIe
U KauyeCTBEHHblE MPHU3HAKU M HX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHOM
U3MEHYHUBOCTH.

HacnencrBeHHas, wiM TEeHOTUIIMYECKas H3MEHYMBOCTb. KoMOMHATHBHAs H3MEHUYUBOCTb.
Meiio3 U TOJIOBOM MPOIECC — OCHOBa KOMOMHATUBHOW HW3MEHYMBOCTH. MyTalMOHHAS
u3MeH4nBoCTh. Kitaccudukanuss MyTanuil: reHHble, XpOMOCOMHBIE, reHOMHbIe. Yacrora u
OpUYMHBI  MyTauuid. MyrtareHHeie  (akTopbl. 3aKOH TOMOJOTMYECKHX  PSJIOB B
HacseacTBeHHoM n3MenunBocty H. 1. BaBuiioa

[IpakTrdeckoe 3aHsTHE

Neo 7 Pemenue 3amad Ha OIPENECICHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB NPU PA3JIMYHBIX TUIAX B3aMMOJICUCTBUSI T'€HOB, COCTABJIECHHE N€HOTHUITMYECKUX
CXEM CerHII/IBaHI/ISI

No 8 «CocraBieHre 1 aHajau3 poJIOCIOBHBIX YEIIOBEKA

Tema 5.4.
I'eHeTnka yenoBeka

Copeprkanne y4eOHOro MaTepuana

I'enetuka uenmoBeka. Kapuorun denoBeka. (OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TE€HEATOTHYECKUN, OJM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUYECKUM, MOJIEKYJISIPHO-
reHeTudyeckuii. COBpEMEHHOE OIpEAEICHHE T€HOTHUIIA: MOJHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTUIMUPOBaHKE, B TOM unciie ¢ momonisto [11[P-ananu3a. HacinencrBennbie 3a0oeBanms
YeloBeKa: TeHHble O0Je3HH, OOJe3HW ¢ HACIeACTBEHHON MpeapacroioKeHHOCTHIO,
XpoMocoMHBIe Oosne3Hn. ComMaTHYeCKue W reHepaTUBHbIE MyTaruu. CTBOJIOBBIE KIIETKH.
[IpuHnumel  3M0poBOrOo  00paza JKU3HHM, JAUArHOCTUKH, TNPOPWIAKTUKA U JICUCHUS
TEHEeTUYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIbTHPOBAaHHWE.  3HAYCHHE
MEAWIIMHCKOW TEHETUKM B MPEIOTBPALICHHUH U JICYCHWH TeHETHYECKHX 3a0oieBaHMii
YyeJioBeKa

Pa3gen 6. DBoJIIOMOHHAA OMOJIOTUSA

Tema 6.1.

\ Copnepkanne y4eOHOro MaTeprana

OK-01, OK-02,
OK-04




OBOJIIOIIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

[TpennmocbUIKM BO3HUKHOBEHHS HBOJIIOLIMOHHON TEOPUH. DBOIIOLUOHHASA TEOPHS U €€ MECTO
B Ouosiornu. BrusiHME 3BOMIONMOHHONW TEOpPHM Ha pa3BUTHE OMOJOTUM U APYTHUX HAyK.
CuzerenscrBa 3Bononuu. [laneonronornyeckue: Mocie0BaTeaIbHOCTD MOSBICHNS BUIOB B
MaJICOHTOJIOTHYECKON JieTonucH, nepexoanbie (opmel. buoreorpaduyeckue: cxoacTBo U
pasnnuue payH U QJop MaTEpPUKOB U OCTPOBOB. DMOPHOJIOrMUECKHE: CXO/CTBA U Pa3Indus
SMOpPHOHOB Pa3HBIX BHUJOB M103BOHOUHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
aHAJIOTUYHbIE, pPYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE:
CXOJ/ICTBO MEXaHHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METabOJIIMYECKUX NyTeH y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopus Y. [lapsuna. Ilpennocwiiky BO3HHMKHOBEHHUS —JapBHHHU3MA.
JIBIokymue cuibl 3BOJIIOLMU BUAOB 1o JlapBuHy (uM30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeaeiEHHAs M3MEHUYMBOCTh, O0OphOa 3a CyIIECTBOBAaHWE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKkpo3BOIOIHUS

Copepkanue ydeOHOro Marepuana

Cunrernueckas teopus 3Boionuu (CTD) u e€ ocHOBHbIE MOJOKEHUSA. MUKPOIBOIIOLIHSL.
HOHy.]I?[III/Iﬂ KaK €IMHHUIAa BUJa U 3BOJIFOIIUHA.

JBmwxynme cuiibl ((hakTOPhI)IBOJIIONUK BUAOB B MpHpoJe. MYTallMOHHBIH Tpolecc u
KOMOWHATHBHAs HM3MEHUYMBOCTH. llomynsiuoHHbIe BOJHBI W Jpeld reHoB. M3omsamus u
murpanus. EctecTBeHHBII 0TOOp — HampaBistommid (akrop sBomorun.  Dopmbl
€CTeCTBEHHOTO 0TOOpa. IIpucrocoOIeHHOCT, OpraHM3MOB KakK pe3yjbTaT SBOJOIHU.
[Tpumepsl mpucnocobieHuit y opranu3smMoB. Apomopdo3bl W UAHOAAANTalWU. Bug u
Busi000pa3zoBanue. Kputepuu Buna. OCHOBHBIE (hOpMBI BHI000pa3oBaHus: reorpaduyaeckoe,
HKOJIOTHYECKOE

Tema 6.3.
MaxkposBosnronus

Copepkanne y4eOHOro Marepuana

MaxkposBomorus. Dopmbl  3BomonMU:  (pumeTHUECKas, IUBEPreHTHas, KOHBEPreHTHAs,
napasuienapHasi. HeobpaTuMocTh 3BOMIOIMH

HpaKTI/I‘-ICCKOC 3aHATUC

No 9 «CpaBHenue BUI0B 0 MOPGOJIOTHIECKOMY KPUTEPHUIOY

Pasznen 7. Bo3HHKHOBEHHE M pa3BUTHE *KU3HHM Ha 3emuie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

CopepxaHre yaeOHOT0 MaTepuana

JloHay4yHble TIpEACTABICHUS O 3apOKICHUW XKU3HU. HaydHble TUMoTe3bl BO3SHUKHOBEHHS
JKU3HU Ha 3emJe: abuoreHes W MaHCIepMus. XUMUYecKas dBOTIONUs. AOHMOTeHHBIN CHHTE3
OPTraHWYECKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIHEPUMEHTAIHHOE TMOATBEPKICHNE
XMUMHUYECKOH 3BOIIONMHA. HavanbHble sTamel Ouonormyeckoil spomronuu. I'mmoreza PHK-
mupa. PopMupoBaHHe MEMOpPaHHBIX CTPYKTYp W BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJIOIMSA. DOPMUPOBAHKNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

OK-01, OK-02,
OK-04




PazButue xu3Hu Ha 3emuie mo 3paM U nepuojaM. Karapxeil. Apxeiickas U mpoTepo3onckas
opel. Ilanmeosoiickas spa u €€ mepuoabl: KeMOPHUCKUN, OpPJOBUKCKHNA, CHUIYPUHCKHH,
JICBOHCKHM, KaMEHHOYTOJIbHbIN, NTepMCKUd. Me3030iicKas 3pa U €€ Mepuojbl: TPUACOBBIM,
IOpcKuii, MenoBou. KaiiHo30Mckass 3pa W €€ mepuoibl: NaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPONOTECHOBBIH.

Tema 7.2. CopepxaHne yaeOHOr0o Marepuaa 2
Cucrema Cucrema OpraHmyeckoro Mupa Kak oTpakeHue 3BoJoUud. OCHOBHBIE CHUCTEMATHYECKUE
OpPraHU4eCKOro MUpPa. | TPYNIBI OPraHU3MOB. XapaKTEPUCTUKA KIMMAaTa M TeOJOTHYECKUX IporeccoB. OCHOBHBIC
[Tpoucxoxaenue STamnbl SBOJIONUHM PACTUTEIBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHUU H
YeJI0BEKa — KHUBOTHBIX. [TosiBIIEHHE, pacIBET U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.
AHTPOIIOTEHE3 OBoJdIOIMsl  YeloBeKa. AHTpONOJOrusi Kak Hayka. Pa3BuThe mnpeacTaBleHHH O
NPOMCXOXKACHUU deJoBeKka. Metoapl m3ydeHHst aHTponorene3a. CXoacTBa M pa3iuyus
YyelnoBeKa U KUBOTHBIX. CHCTeMaTH4ecKoe IMOJIOKEHHE 4YeloBeKa. JIBMXKYyIHe CHUITBI
(pakroper) anTpomorene3a. HacnencTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBIH 00pa3 ®KU3HU, U3TOTOBJICHUE OPYIUH TPYy/ia, MBIIILUICHUE, peYb
Tewma 7.3. Copnepxkanue y4eOHOro Marepuana 2
OcHoBHble cTaguu | OCHOBHBIC CTaJMM W BETBH SBOJIIOLUHU YEJIOBEKA: ABCTPAIONUTEKH, UENOBEK YMEIbIid,
OBOJIIOIMH YenoBeka | Yenoek npsMoxoasuui, YenoBek HeaHIepTaldbCKuid, YeaoBeK pa3yMHbId COBPEMEHHOTO
tuna. Haxolku ncKomaemMbIX OCTaHKOB, BpeMs CYILIECTBOBAaHMs, 00JaCTh pacIpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs.
Yenoeueckue packl. OCHOBHbIE OOJBIIME pachl: €BpONEOH]Has (eBpa3uiickas), Herpo-
aBcTpajiousiHas (PKBaTOpUaibHasi), MOHTOJIOMAHAs (a3uWaTCKo-aMepuKaHCKas). YepTsl
OPUCIIOCOOICHHOCTU TPEICTABUTENENH 4YeIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnnncTBO "enoBevecknx pac. Kpuruka pacuzma
[TpakTHyeckoe 3aHsTHE 1
Ne 10 «IIpucnocoOiaeHHOCTh 4eJIOBEKa K pa3HbIM YCJIOBUSAM cpenbl. BrusHue
reorpauueckoi cpespl Ha MOp(HOJIOTHIO M (PU3HOJIOTHIO YETOBEKA»
Pasnen 8. OpranusMsl M OKpykawuas cpeaa 4 OK-01, OK-02,
Tema 8.1. \ CopepxaHue yueOHOro Marepuana 2 OK-04, OK-07




OKoJI0rusa DKOJIOrHs KaK HayKa. 3aJa4u U pas/aeiibl SKOJIOTUU. MeTO bl SKOJIOTMYECKUX HCCIIEI0BaHUMN.
Kak Hayka. Cpeabl DKOJIOTHYECKOE MHUPOBO33PEHUE COBPEMEHHOro uesoBeka. Cpenbl 0OMTaHUS OPraHU3MOB:
AKU3HU. BOJHAs, HA3€MHO-BO3/YIlHAs, IIOYBEHHAs, BHYTPUOPraHU3MEHHAsA. KOJOTHYECKHE
DKOJIOTHYECKUE dakropel. Krnaccuduraruss >K0IOTHYECKUX (PAKTOPOB: aOMOTHYECKUE, OWOTHYECKHE U
(bakTopbl aHTponoreHHsie. JleiicTBue SKOJOrMYecKHMX (AKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE
daxTopsl: CBeT, TEeMIepaTypa, BiaxkHocTh. Doronepuoausm. [Ipucnocobiaenns opraHu3MoB
K JelicTBui0 abuotnueckux (axtopoB. buonornyeckue putmbl. buotnueckue ¢akTopsl.
Bugsl  GmoTHMYecKHMX  B3aMMOACWCTBUI: KOHKYPEHLMS, XWUIIHWYecTBO. llapasuTuswm,
MyTyaJIlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIIU3M, HEUTPAIIU3M.
3HayeHne OMOTHYECKMX B3aWMOJICHCTBUU AJISi CYIIECTBOBAHUS OPTaHU3MOB B IPHUPOIHBIX
€0o00I1IeCcTBaX
Tema 8.2. Copnepxkanne yaeOHOro maTepuaa 1
DKOJOTHYECKHe DKOJIOTUYECKHE XapaKTepUCTUKH monynsiuud. OCHOBHBIE TIOKa3aTedd  MOMYJISALUU:
XapaKTePUCTUKU YHCJICHHOCTh, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTb, HPUPOCT, MHTpanus. JmHaMuka
HOMYJISIIIUH YHCICHHOCTHY MOMYJISALNU U €€ PeryNsius
IpakTH9ecKOe 3aHsTHE 1
No 11 «lToncyéTr moTHOCTH NOMyNsIUN pa3HbIX BUIOB PACTEHUN»
Pa3nen 9. Cool1ecTBa M 3K0J0rHYecKHe CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yueOHOro Marepuana 2 OK-04, OK-07
CoobuiectBa CooOmmecTBO  opranu3mMoB  —  OuoneHos.  CTpyKTypsl ~ OHOIEHO3a:  BHJIOBas, IK 1.1
OpPTaHU3MOB, pOCTpaHCTBEHHas!, Tpopuueckas (mumiesasi). Bunpsl-noMmuHanThl. CBsI3M B OHOLIEHO3E.
9KOCHUCTEMBI Okonoruyeckue cucrteMsl (3xocucreMsl). llonstne o0 »sKocucTeMe U OHOI€OIEHO3E.
OyHKIMOHATbHbIE KOMIIOHEHTBl SKOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopot BeliecTB M MOTOK 3HEPrHMM B 3KocucTeme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucTeMbl. IlumeBbie nenu u ceru. OCHOBHBIE MOKa3aTeNd SKOCHCTEMBI: Ouomacca,
OPOAYKIHMSI. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMomMacchl. CBolicTBa
HKOCHUCTEM: YCTOMYMBOCTh, caMoperysiius, passutue. Cykieccus
Tema 9.2. Copepkanne y4eOHOro Marepuana 2
IIpuponusie [Ipupoanble HSKOCHUCTEMBI. ODKOCHCTEMBI peK M 03€p. ODKOCUCTEMA XBOWHOTO WIH
9KOCHCTEMBI HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTE€HHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucrembl. buonorndeckoe W XO3SHCTBEHHOE 3HAUYEHHE arpodKOCHCTEM U
ypOoskocucteM. buopasznoobpasue kak (akTop ycTOWYuMBOCTH 3KOocucTeM. CoxpaHeHHE
OMOJIOTMYECKOr0 pa3Ho0Opa3us Ha 3emiie
Tema 9.3. Copnepkanne y4eOHOro MaTeprana 2
buocdepa — VYuenne B. U. Bepuaackoro o 6uochepe. I'panuiipl, coctaB u cTpykrypa ouocdepsl. XKusoe
riob6anpHas BeniectBO M ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak TI100adbHOW HKOCHCTEMBI.




3KOocHUCTEMA 3eEMIIHA

JlunamMuueckoe paBHOBecHe W oOparTHas cBsi3zb B Oumochepe. KpyroBopoTel BemiecTB u
OMOreOXMMHUYECKHE IHKIBI 3JEMEHTOB (yriaepoaa, aszoTa). 30HAIBLHOCTh OuOCheEpEHl.
OCHOBHBIC OMOMBI CYIIIN

Tema 9.4. IIpodeccuoHaIbHO OpPHMEHTHPOBAHHOE co/iep:kaHUe (COoJep:KaHUe MNPHUKJIATHOIO
Biansanne MO/1YJIfA)
AQHTPOIIOTEHHBIX UYenoseyectBo B Omochepe 3emin. AHTpomOreHHble n3MeHeHust B Onocdepe. [nmobanbHbIe
¢baxTOpoB Ha sKojorndeckue mpobiembl. CocymiecTBoBaHHWE NPHPOAsl M yenoBedecTBa. CoxpaHeHHE
6uocepy O0uopa3HooOpa3us KaKk OCHOBa ycTOMuMBOCcTH Ouocdeprl. OcCHOBa palMOHAIHLHOTO
yIIPaBICHUS! MPUPOAHBIMH PECypcaMH M HMX HCIOJIb30BaHUE. JOCTIDKEHMS OHOIOTHUH |
OXpaHa IPUPOIbI
[IpakTHyeckoe 3aHsTHE
Neo 12 Otxonpl mpousBoactBa B npodeccun 08.01.29 Mactep 1o peMOHTY U 00CTy>KUBAHHUIO
WH)KCHEPHBIX CUCTEM JKHJIMITHO-KOMMYHAIIbHOTO X03SHCTBa
Tema 9.5. IIpodeccuoHalbHO OpHEHTHPOBAHHOE cojiep:kaHUe (colep:KaHUe MNPHKJIATHOIO
Bnusinue counanbHo- | MOIyJIst)
IKOJIOTHIECKUX 310poBBE U €ro cocraBisitomye. PakTophl, NOIOXKUTEIBPHO U OTPULATEIBHO BIHSIONINE Ha

(dhakTOpOB Ha
3JI0POBBE YETIOBEKA

opranusM 4yesioBeka. IIpoOirema TEXHOTEHHBIX BO3ACUCTBUI Ha 30pOBbE YeEJIOBEKa
(37IeKTpOMAarHuTHbIE IMOJs, OBITOBAs XMMHS, H30BITOYHBIE IIyMbI, pagvalus U T.IL.).
Apanranus  opraHu3Ma uenoBeka K (akropam okxpyxatomiei cpenbl. [IpuHIUTIBL
dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Puzndeckas aKTUBHOCTb M 37J0POBBE.
brnoxummueckie aclieKThl palrOHAJILHOI'O IMMTAHUS

JlaGopaTopHblie 3aHITHS

No 3 Bnusnue abuotnueckux (axtopoB Ha udenmoBeka B mpodeccuu 08.01.29 Macrtep mo
PEMOHTY U OOCITY)KHBaHUIO MHKCHEPHBIX CHUCTEM KIJIMIIHO-KOMMYHAIBHOTO XO3SHCTBA (B
KayecTBE TPHUITEPOB, CHIKAOIIUX  PabOTOCIMOCOOHOCTh,  HCIOJB30BATH  YCIOBHS
OCYIIECTBIICHHUSI TPOPECCHOHATBPHON NIEATENBPHOCTH: IIyM, TemIeparypa, (u3ndeckas
Harpyska u T.1.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa U poIiece

Conepxanue yq4eOHOro MaTeprasa

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHe CeleKInu U gomectukauusa. Yuenue H. U.
BaBuioBa 0 1eHTpax MHOT000pa3us M MPOUCXOXKIACHHUS KyJIbTYPHBIX pacTeHui. LleHTpbI
MIPOUCXOKICHHS JOMAIIHUX >KUBOTHBIX. CopT, mopoaa, mramMmM. COBpeMEHHBIE METOJbI
CEJICKIIMH. MaccoBebrit
U WHIUBUIYATbHBIA OTOOPHI B CEJIEKIIMH PACTeHUH U KUBOTHBIX. OIlEHKa JKCTephepa.
brnuskopoacTBeHHOE ckpeniuBanue — WHOpuAWHT. Yncras guHUsA. CKpelUMBaHHE YHCTHIX
muani. [ereposuc, mnm rubpuaHas cuna. HepoacTBeHHOE CKpemMBaHHE — ayTOPHUIMHT.

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




Otrnanéunas rubOpuam3anus W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U IOJydeHue
MOJIMIUIOU0B. JIOCTH)KEHMS CEJIEKIIMU PACTEHH, )KUBOTHBIX M1 MUKPOOPTAaHH3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTUHU

bruorexHonoruss Kak oOTpaciib INPOM3BOACTBA. ['€HHas WHXKEHEpUsA. OTambl CO3AAHMSA
pexomOuHanTHOM /IHK m Tpancrennsix opranusmoB. Kiierounas mnxenepus. Kierounble
KYJIBTYPBI. MuKpoKIoHanbHOE pa3MHOXKEHHE pacTCHUM. Kionnposanue
BBICOKOIIPOJYKTHBHBIX CEJIbCKOXO3IMCTBEHHBIX OPIaHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npo6aembl. 'MO — reHeTHuecku MOAU(PUIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
buorexuonornu
B )KHM3HHU U npodeccun

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

OCHOBHBIE HaNpaBJIEHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOM IEATEIIEHOCTH
4eJI0BEKA. Meronst OMOTEXHOJIOTHH. OOBeKThI OMOTEXHOJIOTUH. Otuka
OMOTEXHOJOTHYECKUX M TEHETUYECKUX OKCIICPUMCHTOB. HpaBI/IJIa IIOMCKa MW aHajaIu3a
OMO’KOJIOrMUECKONW MHPOPMALIMU U3 Pa3IMYHbIX MCTOUYHUKOB (Hay4Has M y4eOHO-Hay4dHas
JUTEpaTypa, CpeCTBA MacCOBOM nH(popMmanmH, cetb MIHTEepHET U npyrue)

HpaKTI/I‘ICCKOG 3aHATHUC

Ne 13 Keiicel Ha aHanu3 uHGOpPMAIMKA O HAYYHBIX JOCTHIKEHHUSX B OOJIACTH T€HETUYCCKUX
TEXHOJIOTHH, KIIETOUHON HHXKEHEPUHU, TUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: npeacTaBieHUE pe3ylbTATOB DELIECHUS KEHCOB (BBICTYILJICHHE C
MIPE3CHTAIINCH )

Pa3pen 11. Pemenue keiicoB B 00,1aCTH OHMOTEXHOJIOT U

Tema 11.1.3.
brnorexuomorun
U TEXHUYECKHE

CHCTEMBI

IIpodeccnonaibHO OpPHEHTHPOBAHHOE cojAep:KaHMe (Coaep:KaHHe NPHUKJIIATHOTO
MO/YJIfA)

Pa3zButue OHOTEXHOJNOTHI ¢ TPUMEHEHHEM TEXHMYECKMX cHcTeM (OMOMH)KeHepus,
OonomHpopmaTnka, OMOHMKA) U WX TMPUMEHEHHE B KHU3HHU 4YenoBeka u npodeccun 08.01.29
Macrep mo peMOHTY U OOCIYXMBaHMIO WH)XEHEPHBIX CHUCTEM >KUJIMIIHO-KOMMYHAJIbHOTO
XO03sICTBA, TIOUCK U aHAJIN3 MHPOPMALMU U3 PA3TUYHBIX UCTOYHUKOB (HaydHas M y4eOHO-
Hay4Has JINTepaTypa, CpeJCTBa MacCOBOM nHpopMaluu, ceTb IHTepHET U Apyrue)

ITpakTyeckue 3aHATUA

Ne 15 Keiicbl Ha aHanu3 uHPOpPMALMM O PA3BUTUM OMOTEXHOJOTMHA C MpPUMEHEHHEM
TEXHUYECKUX CUCTEM (10 MUHH-TPYIIIIAM).

Ne 16 3ammra keiica: NpeAcTaBIEHUE PE3YNbTATOB DPELIEHUS KEHCOB (BBICTYIICHHE C
MIPE3CHTAINECH )

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

Bcero:

72




3. Ycj0Bus peaju3aniu NporpaMmsl 001eo0pa3oBaTe/bHOM THCIUILINH

3.1. lng peaju3aluu NMPOrpamMMbl JMCHUILIMHBI Mpe1ycMOTpeH kaOuHer «buoiorumy,
OCHAIIIEHHBIA 000pYIOBaHUEM: CTOJI JIEMOHCTPAIMOHHBIN (C PAKOBUHOM, MOABOJKON M OTBEICHUEM
BOJ/IbI, CAHTEXHHUKOM, JIEKTPUYECKUMHU PO3ETKAMHU, aBTOMATaMU aBapHIHOIO OTKIIIOUYEHHUS TOKa),
71a00paTOPHBII OCTPOBHOW CTOJ (JIBYXCTOPOHHHM, C 3alIUTHBIM, XUMOCTOMKHUM U TEPMOCTOUKUM
MOKPBITHEM, HAJICTOIBEM, C MOJCBETKON U AEKTPUUYECKUMHU PO3ETKAMM, IMOJBOAKON U OTBEACHUEM
BOJIBI I CAHTEXHHKOI), CTYJI Ja0OPaTOPHBII MTOBOPOTHBIN, PETYIUPYEMBIN IO BBHICOTE.

[lepedyeHb AEMOHCTPALIMOHHOTO U J1a00PaTOpPHOTo 000PYIOBAHUSI.

JleMoHCTpanmoHHOE 000PYA0BaHUE U TIPUOOPHI:

—KOMIUJIEKT BJIKHBIX [IPENapaToB JIEMOHCTPAIIMOHHBIN

—KOMIUIEKT repOapueB 1o CUCTEMaTHKE PACTEHUH C ONpeIeIUTEeIbHBIMUA KapTOUYKaMu

—KOMIUIEKT KOJUIEKIIMHA IEMOHCTPALIMOHHBIN

—11(ppoBOI MUKPOCKON OMHOKYIISIPHBIH (C KaMepoii)

JlabopaTopHO-TeXHOJIOTHYECKOE O00OpyaoBaHue (J1abopatopHoe 00OpyAOBaHHUE, MPUOOPHI,
HAOOPBI AJIs1 IKCIIEPUMEHTA, UHCTPYMEHTHI):

—MO/IeJIN, MYJISIKU, allllJIMKAILUU

—KOMILIEKT MOJIeJIeH-anmInKauui JeMOHCTPALMOHHBIH

—KOMIUIEKT aHaTOMMUYECKUX MOJIEJIEN JEMOHCTPALIMOHHBIN

—Ha0O0p MajIeOHTOJOTUYECKUX MYJIsSKEN

—KOMIUIEKT 0OTaHUYECKUX MOJIEJICH IEMOHCTPAIIIOHHBIH

—KOMIUIEKT 300JIOTMYECKUX MOJIENIEH IEMOHCTPALIMOHHBIN

—KOMIUIEKT MYJISKEW 1IEMOHCTPAUMOHHbBIN

—CKeJIeT YeJloBeKa

—TOpC YenoBeKa pa30opHBIii

—KOMIIJIEKT MOJIENIEN

—KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

—Ta0JuIBl peabedHbIe

—I€MOHCTPAIIMOHHBIE Y4EeOHO-HATJISITHBIC TTOCOOUS

—KOMIUIEKT ITOPTPETOB 11 0POopMIIeHUs KaOnHeTa

—1abopaHTCKas A KaOuHeTa OMOIOTUU U SKOJIOTUHI

—CTOJ C AUUKaMU AJIs XpaHEHUs/TyMOoit

—Kpeciio opucHoe

—CTOJI JJAOOPAaTOPHBIN MOEUHBIH

—CyILIUJIbHAA aHEeNb ISl IOCYIbI

—1mKkad A XpaHeHHUs] y4eOHbIX TOCOOHi

—1mKad A7 XpaHeHHsI BIIaXKHBIX IIPENapaToB, 3aHPAIOLIUIICT Ha KIIIOY

—1mkad A7 XpaHeHus 1abopaTOPHOH MOCYAb/IPUOOPOB

—11a00PaHTCKUI CTON

—CTyJ1 1a00paToOpHbII

—KOMIUJIEKT epIlIe Il MBIThS JIAOOPATOPHON TOCY/IBI.

3.2. UndopmanoHHOe obecniedeHne peain3auuu NporpaMmmbl
Jns peanu3anuy MporpaMMbl AMCHUIUIMHBL OMONIMOTEYHBIH (QOHA 00pa3oBaTENbHON HUMEET
NeYaTHBIE U/UJIH JIEKTPOHHBIE YUEOHUKH.



OcHoBHbIE NTeYaTHBIE H3JAaHUA

1. buonorusi. 10-11 kmacc (yriyOJIeHHBIH YPOBEHB): YYEOHHUK JUIsl CPEIHEro oOIIero
obpazoBanus / B. H. Speirun [u np.]; mox oOmeit penakumeir B. H. Speiruaa. — 2-¢ usg. —
Mocksa: U3narensctBo FOpaiit, 2022.

2. O6yxoB, . K. buonorus: KJIeTKM ¥ TKaHH: y4eOHOE TMOCOOHME [UISI CPEAHETO
npodeccuonansHoro oopazosanus / JI. K. O0yxos, B. H. Kupunenkosa. — 3-e u3., nepepad. u A0
— Mocksa: U3parensctBo FOpaiit, 2022. — 358 c.

3. buosorus: yueOHUK B MPAKTUKYM JJIS CpeaHero mpodeccuoHanibHoro oopasoanus / B. H.
Speirun [u np.]; mox penakmued B. H. Speiruna. — 2-e uzn. — Mocksa: U3parensctBo FOpaiiT,
2022. — 378 c.

DJIEeKTPOHHbIE U3IaHUS

1. buonorus. 10-11 xmacc (yriiyOneHHBI YpOBEHB): YUEOHHK Ui CPEIHErO OOIIero
obpazoBanus / B. H. Speirun [u np.]; mox obmer pemakmueit B. H. fApeirmaa. — 2-¢ w3g. —
Mocksa: U3marenscto FOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocsenienue). — ISBN 978-5-534-
15630-0. — Texct: anekrponsbiii // OOpasoBarenbHas miardgopma HOpaiir [caiiT]. — URL:
https://urait.ru/bcode/509241

2. O6yxos, . K. buonorus: kieTku W TKaHU: ydeOHOe ™ocoOHe Uil CpPEAHEro
npodeccuonansHoro oopazosanus / /1. K. O6yxos, B. H. Kupunenkosa. — 3-e u3., nepepad. u Aor1.
— Mocksa: M3garenscTBo FOpaiit, 2022. — 358 c. — (IIpodeccuonanbaoe oopazosanne). — ISBN
978-5-534-07499-4. — Texkcrt: snekTponHbi // Obpa3zoBarenbHas miatdopma IOpait [caiiT]. —
URL.: https://urait.ru/bcode/494034

3. buonorus: y4eOHUK B MPAKTUKYM JIJIsl CpeHero podeccruonanpHoro oopazosanus / B. H.
Speirun [u gp.]; mox penakmuedt B. H. Speiruna. — 2-e uzn. — Mocksa: U3parensctBo FOpaiiT,
2022. — 378 c¢. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
aneKTpoHHBIH // OOpa3oBatenbHas mardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/489661

JlonoTHUTEIbHbIE HCTOYHUKHT

1. Te#inop A. buonorus: 8 3 1. T. 1 / JI. Te#tnop, H. I'pun, V. Crayt; nox pen.P. Comnepa ;
nep. 3-ro auri. u3a. — 14-e uzn. —M. : JlabopaTtopus 3Hanui, 2022 — 454 c.

2. IlaBnoBa, E. M. Dxonorust: yueOHMK M NPAKTUKYM Ul CPEIHETO MPOo(hecCHOHATBLHOTO
obpazoBanus / E. U. [TaBnoBa, B. K. HoBukoB. — Mocksa: M3aarensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: ydenne o Ouocdepe: ydueOHOE MOCOOME AN CPETHETO
npodeccuonanbHoro obpazosanus / O. 3. Epemuenko. — 3-e uza., nepepad. u gon. — MockBa:
W3narenscrBo FOpaiit, 2022. — 236 c.

4. bounos, JI. H. Dxonorus: ydyeOHOe mocobue st CpeaHero MpogecCuOHAIBHOTO
obpazosanus / JI. H. bimros, B. B. IlonskoBa, A. B. Cemenua ; mox oOmieit pemakmueit JI. H.
bimnoBa. — Mocksa: U3narensctBo FOpait, 2022. — 208 c.

5. bproxans, ®@. @. [IpomeiienHas sxonorus: yueouuk / @.®. bproxans, M.B. I'padxuna,
E.E. Cono6uskoBa. — Mocksa: POPYM: UHDPA-M, 2022. — 208 c.

6. HecmenoBa, H. H.  DOkonorus uenoBeka: y4eOHUK M NPAKTUKYM Ui CPEIHEro
npodeccuonansHoro odpazosanus / H. H. HecmenoBa. — Mocksa: U3narenscto FOpaiit, 2022. —
157 c.

7. buonorus s npodeccuid M crenuanbHOCTEN TEXHHUYECKOIO M €CTECTBEHHO-HAay4YHOTO
npoduieil: yueOHUK IS CTY. yupexaeHui cpea.npod. oopasosanus / B. M. Koncrantunos, A. I'.
PesanoB, O. E. ®apeeBa; mom pen. B. M. KoncrantunoBa. — M.: M3nmarenbckuii 1EeHTP
«Axagemus», 2023 — 336 c.
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4. KoHTpPOJIb 1 OlIeHKA Pe3yJIbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN M CHUILTHHbBI
KoHTpoJiIb M OHEeHKa pe3ylnbTaTOB OCBOSHUS 0O0IIe00pa30BaTeIbHON MUCIUILTAHBI
pacKpbIBalOTCA 4epe3 JIUCUUIUIMHAPHBIE Pe3ybTaThl, HAIpaBlieHHbIE HA (GOPMUPOBAHHE OOLIUX U

HpO(i)eCCI/IOHaJ'II)HI)IX KOMHGTGHHI/Iﬁ I10 pasaciiaM U TEMaM COACPpIKaHUA yqe6Hor0 Marcpualia.

Oobmas/npodeccuoHanbHast
KOMIeTEeHI U

Pa3zgen/Tema

Tun OLl€HOYHBIX

MeponpusiTUs

OK O01. BsiOupath crnocoOsbI

Temer 2.1 -2.3, 3.1- 3.3, 4.1-

Ob6cyxenue o Bonpocam

pemeHus 3a1a4 | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | ICKIUH
podeccCHOHAaNBHOM 8.1, 8.2, 9.1-9.3 PaspaboTka rioccapusi
JICATEIIBHOCTH HPUMEHHTCIBHO | g 4o o g sT[-0/c.  10.1 3anojHEHHEe  CPaBHUTEIBHBIX
K Pa3IMYHBIM KOHTEKCTaM > ’ | Tabmur

10.2, 10.3I1-o/c, 11.111-0/c Tectuposarue

VYcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHUE
apryMEHTOB, OHOJIOTUYECKOM
TEPMHHOJIOTHUH U CUMBOJIUKH
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBienne pe3ynbTaToOB
NPaKTUYECKUX paboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX padoT

3amura WHJIMBUYyaIbHbBIX
MIPOEKTOB
Brinonnenune 3alaHUHA

MIPOMEKYTOUYHOM aTTECTALNKU

OK 02. Ucnone3oBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaemast TUCKyCCHS IO
COBpPEMEHHBIE cpeacrea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOcaM JIEKIHU
IIOHCKaA, aHaJIn3a 71_73’ 81, 82, 91_93’ Pa3pa60TKa MEHTaIbHOU
" MHTEPIPETAMMA | g 411 /o g 5[0/, 10.1. | KAPTPI B MUHH rpymiiax
uH(pOpMaIHy, ; ’ ' | BelmonHeHue u 3amura
u UH()OPMAIIMOHHBIC 10.2, 10.31T-0/c, 11.111-0/c 71abOpaTOPHBIX paboT
TEXHOJIOTUM U1 BBITTOJHEHUS [IpencraBiaeHue  pe3ysbTaToOB
3a1a4 npoeccuoHaIbHOM MPAKTUYECKUX paboT
JeSITeNbHOCTH [TpencraBieHne yCTHBIX
COO0IIIEeHUH ¢ pe3eHTalueH,
MOJrOTOBJIEHHBIX 10 MIEPEYHIO
HCTOYHHUKOB,
PEKOMEHT0BaHHBIX
IperoiaBaTeseM
OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxeHHEe IO BOIPOCaM
B3aMO/ICHCTBOBAT n | 43,51-54,6.1-6.3, 7.1-7.3, | IeKINH
paboraTh B KOJJIEKTHBE U | g 1 8.2, 9.1-9.3, | Ipencrasnenue  pesynbTaToB
KOMaH/Ie 9.4M-o/c, 9.5M-ofc, 10.1, gpaxmqecxnx pabot ;
aluTa TBOPYECKUX paboT
10.2, 10.30-ofc, 111TT-o/c | g0 o 0P HHHHBHI;WBHHX
IIPOEKTOB
OK 07. ConetictBoBath | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue mo Bompocam
COXpaHCHHIO OKpyXaromei | 4.1-4.3, 5.1-5.4, 6.1-6.3, | IeKuuu
Cpedpl, pecypcocOepeKeHHIo, 7.1-7.3, 81 82 091-9.3 Pazpabotka rimoccapus
OPUMEHSTh 3HaHUS 3anosHEeHHEe  CPaBHUTEIBHBIX

00 W3MEHECHUH KJIuMara,

9.4I1-o/c, 9.5IT-o/c, 10.1,

Ta0JIUIL




TIPUHITAITBL OepeKITMBOTO
MPOU3BOJACTBA,  APPEKTUBHO
JIENUCTBOBATE

B YPE3BBIYANHBIX CUTYALMIX

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

TectupoBanue

VYeTHbI onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHA
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ysibTaTOB
MPAKTUYECKUX paboT
KoHTponbHble paboThI

3amuTa TBOPUYECKHUX padoT
3amura VH]IMBUTyaJIbHBIX
IIPOEKTOB

Brimonnenune 3amanuit
IIPOMEKYTOUYHON aTTeCTallun

K 1.1

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

OO6cyxeHue 1mo Borpocam
JEKIUU

PaszpaboTtka rioccapus
3amnoiHeHne  CpPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT
3amura WHJIMBUTYQJTBHBIX
MIPOEKTOB

Brinosnnenue 3aganuit
MIPOMEKYTOUYHOM aTTECTalluu




