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1. O0mas xapakTepucTHKA NPUMEPHOH padoyeil MporpaMmMsbl y4eOHOT0

npeamera OYII 11 «buosiorus»»

1.1. MecTO AUCHUIIMHBI B CTPYKType 00pa3oBaTeJbHOW NMPOrpaMmbl
CIIO:

VYyeOuslii npenMer «buonorus»  ABiIsEeTCS  00S3aTENBHOM  YacCThIO
0011e00pa3oBaTeabHOr0 MUKIAa 00pa30BaTEeIbHON MPOrPaMMbl B COOTBETCTBHU C

®I'OC CIIO 35.01.27 MacTep cenbCKOX03SICTBEHHOTO TPOU3BOACTBA

1.2. Ilesqiu ¥ uIaHMPYeMble Pe3yJabTAaThl 0CBOCHHS YUeOHOI0 mpeaMeTa:
1.2.1. Heab y4eOHOr0 npeamMera

Copep:xanue mporpammsl yueOHoro nmpenmMera «buomnorus HampaBieHo Ha
JOCTUKEHUE pe3ynbTaTOB ee U3y4YCHUS B COOTBETCTBUU
¢ tpedoBanusimu OI'OC COO c yuyerom npodeccHOHaIbHON HANmpaBIEHHOCTU
®I'OC CIIO. llenp wu3yuenust yueOHoro mpemmera «buomnorus» Ha 06a3z3o0BOM
YpOBHE — OBJIaJIcHuE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHON
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W NOPHOOpEeTEeHHE YMEHUU
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JICUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3TINIHBIX KU3HEHHBIX MPOOJIEM.
Hoctmwxkenue 1enu uzyudeHus ydeOnoro mpemmera OVII 11 «buonorus» Ha
0a30BOM ypOBHE 00ECIIEYMBAETCS PEIICHUEM CIICAYIONINX 3a/1ay:
o OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBI 3HAHUI O OMOJOTMYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIAX, CIyKaIllUX OCHOBOU
st popMUpOBaHUSI TPEJICTABICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MUpA,
0 METOJax Hay4YHOro II03HAHMS, CTPOEHHH, MHOI000pa3suud M OCOOEHHOCTAX
KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3alliH, BBIIAIONIMXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTHH;
o dbopMmupoBaHre y OOy4YalOIIMXCA IM03HABATEIbHBIX, HHTEIICKTYyaTbHBIX

U TBOPUYECKHX CIOCOOHOCTEH B MpOIlECCe aHAllM3a JAHHBIX O MyTSAX pPa3BUTHUSA



B OMOJIOTMM HAy4YHBIX B3IVISIOB, MJIEH M MOAXOJOB K M3YUYEHHUIO KHUBBIX CHCTEM
Pa3HOI0 YPOBHS OPraHU3alUK;

o CTaHOBJICHHE Yy oOyvarommxcs oOmeld KyJabTyphl, (QYHKIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH U OLIEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa JKUBOW MPUPOJbI HAa OCHOBAaHUU 3HAHUW W OMNbITA, IOJYYEHHBIX MpU
W3y4YeHUH OMOJIOTHH,

o (¢opMupoBaHue y OOy4YalOIIMXCS YMEHMH WUIOCTPUPOBATh 3HAUYECHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESTENbHOCTH YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YETOBEKOM >KHBOM
IPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOIIOICHHS dTHICCKHIX
HOPM IpY IPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

o OCO3HaHUE UEHHOCTH OWOJOTMYECKUX 3HAHUM I TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHUSI HAYUHOTO MUPOBO33PEHUS;

o npUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHMHM B MOBCEIHEBHOW >KU3HU
JUISL OLICHKH IIOCIIEACTBUM CBOEH AEATEIBHOCTU IO OTHOLIEHHIO K OKPY KarOIIEeH
cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHME U  COOJIIOJICHHE  MeEp
npoUIaKTUKU 3a00JICBaHUN.

JUist perieHus 3a7a4 U JOCTHKEHUS LEJe n3ydeHus: yueOHOro npeaMera B
CUCTEME CpENHEro Mpo(decCHOHATIBHOrO 00pa30BaHUsA, B IpUMEpHOW padouei
OporpaMMe BBIICJIEHO OCHOBHOE U MPOPECCUOHAIBHO OPUEHTHUPOBAHHOE
CoJIepKaHueE.

B ocHoBHOE conieprkaHne BKJIIOYEHBI BCE COAEPKATEIbHbIE TUHUHU, KOTOPbIE
npeIaraloTcs Ais 00s3aTelnbHOro H3ydeHus ¢eaepanbHO 00pa3oBaTeabHON
IPOrpamMmMou CPEIHETO o01iero oOpa3oBaHMs 1o buonorumn.
OcHOBHOE coJepkaHHE MpPUMEpPHOM paboyell MOporpaMMmbl  AUCIUIUIMHBI,
oOpa3oBaTefnpHasi  OpraHM3alUsl  CaMOCTOSITEIbHO  pacIIMpsieT  TeMaTUKOU
npodeccoHanbHON  HampaBIEHHOCTH (MpodecCHOHATBbHO OPUEHTUPOBAHHBIM
COJep’)KaHWEM WM  COACpXAaHUEM MPHUKIAJHOTO MOAYJs), HEOOXOAUMON

115 janbHerero ycnemnoro ocBoenust OIT CITO.



1.2.2. Ilnanmpyemble Ppe3yJabTaThbl OCBOEHHMSI Y4Ye0OHOrO IpeaMeTa B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnereHuun (maiee — OK) u npodeccroHanmpHble KOMIIETEHUUN
(manee — IIK) ®I'OC CIIO B COOTHECEHUU C JTUYHOCTHBIMHU, METANPEAMETHBIMU
U TMpPEeIMETHBIMHU pe3yibTaTaMu o0yueHus Oa3zoBoro ypoBHs (nanee — I[IPO)

®I'OC COO npencraBieHbl B TAOIUIIE:



Koa m HanmMeHoBaHHue
¢popmupyembIx
KOMIIeTeHI M

IInanupyemble pe3y/bTaThl 0CBOEHHS IPOrPpaMMBbl Y4eOHOT0 NpeaMeTa

Oo0mue

JAucuunjiMHapHbie

OK 01. Beibupats
CIOCOOBI peleHUs
3ama4y
npodeccrnoHaBHOM
JeATeNILHOCTH
MPUMEHUTEIBHO

K pa3IMYHbIM
KOHTEKCTaM

JIM4YHOCTHEBIE PE3YIbTAaThl  JOJIZKHBI
HacTu: TpyaAOBOT'O BOCIIMTAHUA:

OTpa)XaTtb B

- TOTOBHOCTh K TpPYIy, OCO3HaHHE IICHHOCTHU
MacTepCTBa, TPYI0IO0HE;
- TOTOBHOCTH K  AaKTHBHOH  JEATEIBHOCTH

TEXHOJOTHYECKOM M COLIMAJIbHOM HANpPABIECHHOCTH,
CIIOCOOHOCTH MHULIUUPOBATb, IJIAHUPOBATH
Y CAMOCTOSITENIBHO BBIIOJIHATH TaKylO J€ATEIIbHOCTD;
- MHTEpeC K pa3Nu4HbIM chepam mpodeccunoHanbHOMI
eI TeIILHOCTH.

MeranpeamMeTHbIE€ pe3yabTaThl JOJKHBI OTPAXkKaTh:

OBnanenue YHUBEpPCAILHBIMU y4eOHBIMU
MO3HABATCIILHBIMU JICHCTBUSAMMU:

a) 0a30BbBIC JIOTHYCCKHE JICHCTBHS:

- CaMOCTOSITEIIbHO bopmyarpoBaTh u
aKTyaJIM3MpOBaTh TPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIIIGCTBGHHblf/'I IMPpU3HAK

WIA OCHOBAaHHUS IS CPaBHCHHSA, KJIACCUPUKAIUH
H 0000IIIEHN;

- OmpeleNsaTh IeNU  JCATEIbHOCTH,
napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA
- BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPCYHUS B
paccMaTpruBaACMBbIX ABJICHUAX,

- BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTH, OLICHUBATH
COOTBETCTBUC PE3YJILTATOB LCIAM, OLCHUBATH PUCKU
MOCJICICTBHUH JICSITETbHOCTH;

0) 6a30BBIC UCCIIEIOBATEILCKUE JICHCTBHUS:

- BJIQJICTh HaBBIKAMH Y4YeOHO-HCCIIEIOBATEIbCKON
n H‘pOCKTHOﬁ JACATCIIBHOCTH, HaBBIKAMHU Pa3pCIICHUA

3aJaBaTb

I1P6 1. CdhopMupoBaHHOCTH 3HAHUI O MecT€ U POJIM OHOIOTHH
B CHCTEME HAYYHOTO 3HaHUS; (YHKIHOHAIHHOH T'PaMOTHOCTH
YeJIoBeKa JUIsl PEeLIeHUs )KU3HEHHBIX POo0JIeM.

I[IP6 2. CdopMHpOBaHHOCTH YMEHHS pPACKpBIBATH COJIEpPIKAHUE
OCHOBOIIOJIAralOIIMX OMOJIOTHYECKUX TEPMHUHOB U TIOHATHI: )KU3HB,
KJIeTKa, TKaHb, OpraH, OpraHW3M, BHWJ, IOIYJALHUS, dKOCHUCTEMA,
ouorieHo3, Ouocdepa; Metabomusm  (oOMEH  BeIIECTB U
MIPEBpALEHUE SHEPrUH), TOMEOCTa3 (camMoperysauus), OMOCUHTE3
Oernka, CTPYKTypHasi OpraHHM3alusl >KUBBIX CHCTEM, UCKPETHOCTH,
caMOperyJIsILus, CaMOBOCIIPOU3BEICHUE (penpoaykius),
HACJIC/ICTBEHHOCTh, HW3MEHYMBOCTh, 3HEPro3aBHCUMOCTh, POCT
Y pa3BUTHE, YPOBHEBAs OPraHU3AIIHS.

I[IP6 3. CdopmMupoBaHHOCTH YMEHHS PACKPBIBATh COACpKAHHE

OCHOBOTIOJIATAIONMUX  OMOJOTHYECKMX  TCOPHH W THIIOTE3:
KJIETOYHOW,  XPOMOCOMHOM, MYTalMOHHOW,  3BOJIIOLMUOHHOM,
MPOUCXO0XKICHUS KU3HU U YETIOBEKA.

I1P6 4, CdopMHUpOBaHHOCTH YMEHHUS packpbIBaTh

OCHOBOIIOJIAraloIIfe OUOJIOTMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpnenss, T. Moprana, H.W. BaBummoBa, O. I'ekkens, O.
Mromnepa, K. bospa), rpaHunbl uX OPUMEHUMOCTH K IKHUBBIM
CHCTEMaM.

ITP6 5. IlpuobOpeTreHue OIMbITA MPUMEHEHUS OCHOBHBIX METOOB
HAyYHOTO TIO3HAHMSI, MCIOJIb3YeMbIX B OHOJIOrMH: HAONIOACHUS
Y OMMCAHMS JKUBBIX CHCTEM, IPOLIECCOB U SIBICHHI; OpraHU3allun
W TIPOBEICHUS OHOJOTHMUYECKOTO JKCICPUMEHTA, BBIABUKCHUS
TUTNIOTE3, BBISBICHUS  3aBUCUMOCTH  MEXKAY  HUCCIEIyEeMbIMU
BEIMYMHAMHU,  OOBSCHEHHMS  TOJYYEHHBIX  PE3yJbTaTOB U
(hOopMyJIUPOBAHUS BBIBOJIOB C HICIIOH30BAaHHEM HAyYHBIX MOHSITHIA,
TEOpHUI U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTh YMEHHS BBIACISATH CYIIECTBECHHEIC




po0Jem;

- BBISBIATH
U aKTyaJu3upoBaTh 3ajady,
€e  peIIeHUs,  HaXOJIUTh
JIOKa3aTelbCTBA CBOUX YTBEP)KICHUH,
napaMeTpsl U KPUTEPUH PEIICHHUS,

- aHAIM3HMPOBATH TOJYYCHHBIE B XOJI€ pELICHUS
3a/la4il  pe3yJbTaThl, KPUTUYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, TMPOTHO3MPOBAaTh HW3MEHEHHE B
HOBBIX YCJIOBHUSIX;

paszpabaThIBaTh IJIAH PEIICHHUS MPOOJIEMBI C YIETOM
aHanm3a UMEIOITUXCS MaTepHUaTbHBIX u
HeMaTepHaJIbHBIX PECYpPCOB;

-- YMEThb TEPEHOCUTHh 3HAHUS B IMO3HABATEIHHYIO
Y TMIPaKTHYECKYIO 00JIaCTH )KU3HEICATSILHOCTH,

[IPUYMHHO-CJICACTBEHHBIE  CBS3HU
BBIJIBUTaTh TUIIOTE3Y

apryMeHTbl  JUIA
3a/1aBaTh

- YMETb UHTETPUPOBATH 3HAHUSA U3  PaA3HBIX
MpEeAMETHBIX 00JIacTe;
- BBIABUT'aTb HOBBIC unacu, Hpe;[ﬂar aThb

OPUTrHHAJIbHBIC ITOAXOAbI U PEHICHUS

OpHU3HAKK  BHPYCOB,  KJIETOK  IPOKApUOT W  DYKApHOT;
OJHOKJICTOUYHBIX

M MHOTOKJICTOYHBIX  OpPraHW3MOB, BHJOB, OHOTI'COIICHO30B
U DKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB

Y TIPEBpaIleHHs JHEPTUH B KIETKE, OTOCHHTE3A, IIIACTUIECKOTO U
SHEPreTUYeCKOro  OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZIOTBOPEHHS, PA3BUTHUS W PA3MHOXKEHHS, WHAWBUIYAIBHOTO
pa3BuTUs OpraHm3Ma (OHTOTeHe3a), OOpHOBI 3a CYyIIeCTBOBaHUE,
€CTECTBEHHOI0 O0TOOpa, BUA000pa30BaHUs, MPUCIIOCOOIECHHOCTH
OpPraHu3MOB K cpejie OOMTaHuUs, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOITOTEHHBIX U3MEHEHHUH B 9KOCHUCTEMaX CBOCH MECTHOCTH,
KpPYTOBOpPOTa BEIIECTB M MPEBpAIIEHUE SHEPTHH B Orocdepe.

[IP6 7. CdopMuUpOBaHHOCTH YMEHHS NPHUMEHATH TOJyYCHHBIC
3HAHUS U1 OOBSICHEHHsS] OMOJIOTMYECKHX IPOLECCOB M SBJICHHUH,
U TIPUHSTHS TPAKTHYECKUX PEIICHHHA B TOBCEIHEBHOM >KU3HU
C 1enplo o0ecrieueHust GE30MaCHOCTH CBOETO 37I0POBbS M 3/I0POBbS
OKPY’KAIOIIMX JIFOJIeH, COOIONEHHUsT 370pOBOTO 00pasza >KH3HH,
HOPM T'PaMOTHOTO IOBEACHUS B OKPYKAlOLIEW NPHUPOJHOM Cpene;
NMOHMMaHWEe  HEOOXOJAWMOCTH  WCIIOJIb30BAaHUSI  JTOCTHIKCHUH
COBPEMEHHOW OHOJIOTUM W OMOTEXHOJIOTHUH Uil PalMOHAIBHOTO
MIPUPOIOTIOITH30BAHHS.

ITP6 8. CdopMUPOBAHHOCTh YMEHHUS pelIaTh ONOJOTHYECKHE
3aJjaud, COCTABISTh TECHOTHUITMUECKHE CXEMBI CKpEIIMBAHUS IS
pasHBIX TUIIOB HACJICIOBAHUS MPHU3HAKOB y  OPraHU3MOB,
COCTaBIJIATh CXEMBI NIEPEHOCA BEIIECTB M YHEPTUU B IKOCHUCTEMaXx
(Lenu mUTaHMsI, MTUIIEBLIC CETH).

I[IP6 9. CdopmMupoBaHHOCTH YMEHHH KPUTUYECKH OIICHUBATH
uHpOpMaLMI0  OMOJIOTUYECKOTO  COAEP)KAaHUS,  BKJIIOYAIOIIYIO
NICEB/IOHAYYHbIC 3HAHUS W3 PAa3IUYHBIX HMCTOYHHKOB (CpeicTBa

MaccoBod  WHGOpMALMK, HAYYHO-TIOMYJSIPHBIE  MaTepHallbl);
HHTEPIPETHPOBATH ITHUYECKHE ACTICKTBI COBPEMEHHBIX
HCCIIEOBAHU I

B  OWoOJOrMW, MEIUIMHE, OWOTEXHOJOTHUH; pPacCMaTPHUBAThH
rJI00aIbHBIC 9KOJIOTHYECKHE POOJIEMBI COBPEMEHHOCTH,




dhopmupoBaTh

10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3HIIHUIO.

I[IP6 10. CdopmupoBaHHOCTH yMEHUH CO37aBaTh COOCTBEHHBIC
NMUCbMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE OHMOJIOTHYECKOMN
nH(pOpPMaLIMU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUHHBIN anmapat OMOJIOTHH

OK 02. Ucnonb30BaTh
COBPEMEHHBIC
CpeJICTBa TIOUCKa,
aHaJIM3a

U UHTEPIpETaluu
UHPOpPMALIUU

U UTHQOPMAIIOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npoheCcCHOHATLHOM
JeSITeIbHOCTH

JIMuyHOCTHEIE PE3yJabTaTbl AOOJI>KHBI
YaCTH: HECHHOCTHU HAYYHOI'O MMO3HAHUWA:

OTpaXaTb B

-copMHPOBAHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOLIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O

Ha JIMaJIore KyJIbTYp, CHOCOOCTBYIONIETO OCO3HAHHIO
CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUDE.
MeranpenmeTHbIe pe3yabTaThl JOKHBI OTPAKATh:
OBnanenue YHUBEPCAJIbHBIMU y4eOHBIMH
MIO3HABATEIbHBIMU JICHCTBUSIMU:

B) pabota ¢ nHpopMaIuei:

- BIAJCTh HABBIKAMHU TIOJNyYCHHS HWHPOpPMAIUU
U3 HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIIATH OUCK, AaHAJIN3, CUCTEMAaTH3AIHIO

U MHTEPIPETALnI0 WH(POPMAIMK PA3JIMYHBIX BUIOB
u (opm npencrasieHus;

- co3gaBaTh TEKCTHl B pa3MYHbIX (opmarax c
y4eTOM Ha3Ha4eHUs WHPOpPMAIMM M  IIEJIEBOH

ayIMTOpUHU,  BBIOUpAas  ONTHUMAIbHYIO  (GopMy
Npe/CTaBICHHUS
U BU3YaJIH3AIlHH;
- OLEHHWBATh  JIOCTOBEPHOCTh,  JICTUTHMHOCTD
uHpOpMaIlMK, €€ COOTBETCTBHE TMPABOBBIM U

MOPAJILHO-3TUYECKUM HOpMaM;

- UCTIOJIB30BATh CPEACTBA HH(POPMAITMOHHBIX

U KOMMYHMKAIlMOHHBIX TEXHOJOTMM B pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u

I[TP6 1. CdhopmMupoBaHHOCTh 3HAHUH O MECTE€ W POJU OHOJIOTHUH
B CHCTEME HAYYHOTO 3HaHUS; (YHKIMOHAJIHHOH T'PaMOTHOCTH
YelloBeKa Ui PelIeHuUs )KU3HEHHBIX MPOOIeM.

I[IP6 7. CdopMupOBaHHOCTH YMEHHUS TPUMEHSTH IOJy4YEeHHBIE
3HaHUA i1 OOBSICHEHUS OMOIOTHYECKUX MPOLIECCOB U SIBICHUI,
UL TPUHSATHS TPAKTHYECKUX PELICHUH B TOBCEIHEBHOHN >KU3HU
C LIeTbI0 00ecreveHns Oe30MacHOCTH CBOETO 370POBbS U 3/I0POBBS
OKpYKaIOIIMX JIIOZCH, COOJIOJCHHUsS 300pOBOTO 00pa3a >KW3HH,
HOPM TPaMOTHOTO TIOBEJIEHUS B OKpY’Kaollleld MpUPOIHON cpene;

MOHMMaHWEe  HEOOXOJAWMOCTH  HCIIOJIb30BAaHUS  JTOCTHIKEHUH
COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTMH [UIl pPalMOHAIBHOIO
IIPUPOIONIOIB30BAHUS.

I[IP6 10. CdhopmupoBaHHOCTh yMEHUH CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE OHMOJIOTHYECKOMN
nH(pOpPMaLIMU U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIIOJIb30BATh
MOHATUIHBIN anmapaTt OMOJIOTHH




OpPraHW3allMOHHBIX  3amad  C COOJIIOICHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHHKU O€30MacHOCTH,
THTHCHBI,  PECypCOCOCpEeKEHHs,  MPABOBBIX  H
OTHYECKUX  HOpPM,  HOpPM  HH(OPMAIMOHHOMN
0e30macHOCTH

OK 04. O¢dpexruBrO
B3aUMO/ICHCTBOBATh

U paboTaTh B
KOJUICKTHBE U KOMaH]Ie

JInuHOCTHBIE pE3yJbTaThl JOJKHBI OTpaxaTb B
YacTHU: LEHHOCTH HAY4YHOTO TMO3HAHUS: OCO3HAHUE
LIEHHOCTU HAay4YHOH JESATENIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh TPOEKTHYI0 M HCCIEI0BATENbCKYIO
JeSITeIbHOCTh MHAUBUYaJIbHO U B TPYIIIIE.
MetanpeameTHble pe3yabTaThl TOJKHBI OTPaXaTh:
OBnaseHrne yHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas e TEIILHOCTb:

- TOHMMAaTh U UCIHOJB30BaTh IPEHMYIIECTBA
KOMaHIHOW ¥ WHAMBHYaJIbHON paboTHI;

- TpUHUMATh UEJIU COBMECTHOW JEATENbHOCTH,
OpraHM30BBIBATb W  KOOPAMHUPOBATH  JEHCTBUS
M0 €€ JOCTIKEHUIO: COCTaBIIATh IUJIaH JEWCTBUH,
pacnpenenarTb poju C YYETOM MHEHUN yYaCTHUKOB
00CyXJ1aTh pe3yibTaThl COBMECTHOM PabOTHI.
OBnaseHue  yHMBEpPCAJIbHBIMU  PETYJIATUBHBIMHU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHMMATh MOTHUBBI M apryMEHTBHI APYTUX JIOACH
IIPYU aHAJIU3€E PE3YJIbTATOB ACSTEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO APYTHUX JIIOJEH

Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3UIIMU
JPYroro 4ejoBeka

ITP6 5. IlpuobOpeTreHue OmMbITA MPUMEHEHHUS OCHOBHBIX METOOB
HAYYHOTO MMO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOIeHUS
Y ONHCAHMS KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI; OpraHU3aluu

h IIPOBCIACHHA OHOJOrHYECKOI0 OKCIICPUMCHTA, BbIABUIKCHUSA
TUIIOTE3, BBISABJICHUSA 3aBUCHUMOCTH MCKAY HCCIICAyCMbIMHA
BCINYNHaAMMU, 00BIACHEHHS IMMOJIYYCHHBIX PE3YyJIbTaTOB

1 (HOpMyNIHpPOBaHWS BBIBOJOB C HCIIOJIB30BAHMEM HAyYHBIX
MOHATHHI, TEOPUIl U 3aKOHOB

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKPYKaroIIeH CPEIbl,

JIndHOCTHBIE pe3yNnbTaThl JOJKHBI OTpaxaTb B
4acTHU: 9KOJIOTMYECKOTO BOCIIUTAHUS: -
c(OpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIBTYPBHI,

INOHUMAHUEC BJIMAHUA COIMAJIbHO-3KOHOMMHYCCKHX

[TP6 5. TlpuoOpereHHe ombITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMSI, HCIIOJIB3YeMbIX B OWOJIOTHH: HAOIIOACHHUS
Y OMHCAHUs )KUBBIX CUCTEM, IIPOIIECCOB U SIBJICHUI; OpraHu3aluu

W TPOBENCHUs OWOJIOTUYECKOTO OKCIIEPHMEHTA, BBLIBUKCHHS
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pecypcocOepexeHHIo,
MIPUMECHSITH 3HAHUS
00 M3MEHEeHUHN
KJIMMAaTa, PUHITUIIBI
OCpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTUBHO
JIEHCTBOBATH

B UPE3BbIYAIHBIX
CUTYaIUIX

MPOIECCOB Ha COCTOSIHUE MPUPOJAHON U COLIMATBHOMN
Cpelmbl,  OCO3HaHWE  TJIO0AJTBHOTO  Xapakrepa
AKOJIOTHYECKUX TTPOOIIEM;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI

B OKpYKalolllell cpelie Ha OCHOBE 3HAHUA IejeH
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

- aKTUBHOE HETNPUSTHE IEUCTBUM, TPUHOCAILIUX BPE
OKpYXKarolIleH Cpese;

- yMEHHE TPOTHO3UPOBATh  HEOJArONPHUATHHIE
9KOJOTUYECKUE TOCJIEJICTBUS  MPEIITPUHUMAEMBbIX
JICUCTBUI, TPEIOTBPALIATh HUX;

- paclIMpeHue OMbITa JIEATEIbHOCTH IKOJIOTUYECKOU
HaINpaBJIE€HHOCTH.

MeranpeaMeTHbIE Pe3yIbTaThl TOJKHBI OTPAXKAaTh:
OByaziecHue YHHUBEPCATbHBIMM KOMMYHUKATHBHBIMU
JeHCTBUSIMU:

0) COBMeCTHasl IeATeITbHOCTD:

- TOHMMaTh M UCHOJIb30BaTh IPEUMYIIECTBA
KOMAaHJTHOW ¥ MHANBUIYAJbHON PabOTHI,

- TpPUHUMATh 1EJM COBMECTHOM JAESTENbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ACHCTBUS

M0 €€ JOCTIIKEHMIO: COCTaBIIATh IUIAH JCHCTBUIA,
pacnpenenarb pojid C y4eTOM MHEHUH YYaCTHHUKOB
00CyXIIaTh pe3yIbTaThl COBMECTHOM pabOTHI

TUIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXAY  HCCIEAyEeMbIMU
BEJIMYUHAMHU, OOBSICHEHHUSI MOJTyYEHHBIX pe3ysbTaToB
u (GopMynHpOBaHMS BBIBOJOB C HCIIOJIB30BAHMEM HAyYHBIX
MIOHATUM, TEOPUN U 3aKOHOB.

I[IP6 6. ChopMHPOBAHHOCTH, YMEHHS BBIJCIATh CYIIECTBCHHBIC

NpU3HAKA  BHUPYCOB,  KJIETOK  TPOKAPHOT H  DYKAPHUOT;
OJTHOKJIETOYHBIX

nu MHOTI'OKJICTOYHBIX OpFaHI/IBMOB, BUIOB, 6I/IOFCOHCHO3OB
U DKOCHCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa  BEIIECTB

U TIPEBPAIICHUSI SHEPTUHU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO
U DHEPreTHYeckoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meilo3a,
OILIOJIOTBOPEHUS, PA3BUTHS M PA3MHOXKCHUS, WHIUBUIYATHHOTO
pa3BUTHSl opraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAaHME,
€CTECTBEHHOTO O0TOOpa, BHI000Pa30BaHMS, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB K cpejie OOUTaHMs, BIUSHHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPONOTEHHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB M MPEeBpalieHne YHEPrun B Ouocdepe.

I[IP6 7. CdopMUpPOBAaHHOCTH YMEHHUS MPUMEHSTH IOJy4YEeHHBIE
3HaHUA i1 OOBSICHEHHUS OMOJIOTMYECKUX MPOLIECCOB U SIBICHHI,
JUIS TIPUHATHS TPAKTHYECKUX PEUICHUH B TOBCEIHEBHOUN JKU3HH
C LIeTbI0 o0ecnevyeHns Oe30MacHOCTH CBOETO 370POBbs U 3/I0POBbS
OKpY’KaIOIIMX JIIOJIeH, COOJIOJeHUs 300pOBOTO 00pasa >KU3HH,
HOPM T'PaMOTHOTO IOBEACHUSA B OKPY>KAlOIEW MPHUPOTHON CpENE;
MOHMMAaHUE  HEOOXOJMMOCTH  HCTOJB30BAHUS  JOCTHUKCHHIMA
COBPEMEHHOM OHOJOTUM U OHOTEXHOJOTHM Ui palloOHAIbHOIO
IPUPOOTIOIH30BAHHUS

IIK 2.6. BeinoasaTth
MEIMOPATUBHBIC
paboTHI.

JInuyHOCTHBIE pe3ynbTaThl JIOJKHBI OTpa)xaTb B
YaCTU: LIEHHOCTM HAYYHOI'O MO3HAHMS: OCO3HAHUE
LIEHHOCTH HAy4YHOW JIeSITEJBbHOCTH, TOTOBHOCTh
OCYIIECTBIIATh TPOEKTHYK) MW HCCIIEIOBATENBCKYIO
JIeSITEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.
MertanpeamMeTHbIE PE3YIBTATHI JOJIKHBI OTPaXKaTh:
OByazicHue YHHUBEPCATbHBIMM KOMMYHUKATHBHBIMU
JCUCTBUSIMU:

B CHUCTEME HAy4yHOro 3HaHMS;, (YHKIMOHAJIHHOW TPAaMOTHOCTH
YCJIOBCKA JIA pCIICHUS ) XU3HCHHBIX HpOGJ’IGM.

I[IP6 7. CdopMuUpOBaHHOCTH YMEHHUS NPUMEHATH TOJyYCHHBIC
3HAHUA I OGB}ICHeHI/IH 6I/IOJ'IOI‘I/I‘ICCKI/IX nmponeccoB u HBHGHHfI,
JUIS TIPUHATHS TPAKTHYECKUX PEUICHUH B TOBCEIHEBHOM KHU3HU
C Lenplo o0ecrieueHust 6E30MaCHOCTH CBOETO 37I0POBbS M 3/I0POBbS
OKPY’KAIOIIMX JIFOJIeH, COOJIIOICHHUsT 370pOBOTO 00pasza >KH3HH,
HOPM T'pPaMOTHOI'O IIOBEJICHMS B OKpYXKarolmled IPpUPOJHOM Cpelie;
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0) COBMECTHasl 1eATEIbHOCTD:

- TOHUMATh ¥ UCIOIB30BaTh IPEHMYIICCTBA
KOMAaHJTHOW ¥ MHAWBUIYAJIbHON PabOTHI,

- TpPUHUMATh IEJIHM COBMECTHOW JIEATEIBHOCTH,
OpraHW30BBIBATh M  KOOPJAWHUPOBATH  JCHCTBUSA
[0 €€ JOCTIKCHMIO: COCTaBIITh IUIAH JCHCTBUIA,
pacmpenenarTh poid C y4eTOM MHEHHMH YYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBnajieHne  YHUBEPCAJIBHBIMU  PETYJISATHBHBIMU
JIEHCTBHUSMU:

') IPUHATHE Ce0s U IPYTUX JIFOJICH:

- MPUHUMATh MOTHUBBI M apTyMEHTBHI JPYTUX JIOACH
MIPU aHAJIM3E PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOIEH

Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HIIHH
JIPYTOTr0 YeJIOBEKa

MOHMMAaHUE  HEOOXOJAMMOCTH  HCMOJb30BAaHUS  JOCTHUKECHHMA
COBPEMEHHOW OWOIOTUM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO
MIPUPOJONOIB30BAHUS.

I[TP6 10. CdopmupoBaHHOCTH YMEHHWI cO37aBaTh COOCTBEHHBIC
MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE OHOJIOTUYECKOM
nHPOPMALIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH
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2. CTpyKTypa ¥ coaepkaHue y4eOHOro nmpeamera

2.1. O0bem JUCHMILUIMHBI U BUABI Y4e0HO padoThI

Bup yuyeOHoii padoThI

O01neM B yacax

O0beM 00pa3oBaTeIbHON MPOrPaAMMBbI AUCHUTITIHMHBI 132
B T. 4.:

TEOPETUYECKUE 3aHATHUS 88
IIPAKTUYECKUE 3aHATUS 40
nabopaToOpHbIE 3aHATHUS B T.4 6
KOHTPOJIbHBIE pa0OTHI B T.4 6
B Tom 4nciie: mpogeccnoHAIBLHO OPHEHTHPOBAHHOE COAEPKAHUE 28
IIpomexyTouHAast aTTeCTALMSA - DK3aMCH. 4
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2.2. TeMaTH4YeCKHUIl IVIaH U coepkaHue yueOHoro npeamera «buosorus»

HaumenoBanue Conep:xanue yueOHOro Matepuasa (0CHOBHOE U PO ecCHOHAILHO OPHEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3iesioB M TeM JIadopaTopHbIe M NPAKTHYECKHUE 3aHATHS, IPUKJIATHOI MOAYJIb (IPY HAJIMYMH) 4acoB | KOMIIETEHUHH
1 2 3 4
OcHOBHOe co/iep:KaHue
Pa3nea 1. buojiorus kak Hayka 2
Tema 1.1. | Conepxanue ya4eOHOTO MaTepraia 2
buonocus 6 | buonorus — Hayka o xuBOW mpupojge. CBs3u OHMONOTHUU C OOIIECTBEHHBIMHU, TEXHHUUYECKUMU H OK-01. OK-02
cucmeme HayK JIPYTMMH €CTECTBEHHBIMU HAayKaMHu, puiiocouei, peauruen, 3TUKo1, 3cTeTUKoi 1 npasoM. Poib OK-0 4’ OK-O7’
Oouonoruu B (GOPMUPOBAHUU COBPEMEHHOW Hay4yHOW KapTWHbI Mupa. CucremMa OHMOIOTHYECKUX IIK" 26
HayK.
MeToapl MO3HAHUS KUBOW MPHUPOABI (HAONIOJCHUE, JKCIEPUMEHT, OIMCaHUE, H3MEpeHue,
KJIacCU(UKAIINS, MOJISTTHPOBAHUE, CTATUCTHYECKAsE 00pabOTKa JAHHBIX )
Pa3znen 2. ’)KuBble cUCTeMbI H MX OPraHU3anMs 2
Tema 2.1. O6wasn | Coaeprkanre yueOHOro MaTepuaia 2 OK-01, OK-02,
xapakmepucmuxa | YKuBble cucTeMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. OTIUYHE KUBBIX CUCTEM OT OK-04, OK-07
JHCU3HU HEOpraHu4YeCKou MpupoIpl. CBOMCTBA OMOCHCTEM B X pazHOooOpasue. IIK 2.6
YpoBHU OpraHuzaluyd OHMOCHCTEM: MOJIEKYISPHO-TEHETUYECKUI, KIETOYHBIH, OpraHU3MEHHBIH,
MONYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIIEHOTHYECKHIT), OMOoCchepHBIi
Pa3znen 3 Xumuuecknii cCOCTaB M CTPOECHUE KJIETKH 14
Tema 3.1. Conepxanne yaeOHOT0 MaTepHraia 2
Booa XUMHUYECKUHN COCTaB KJIETKU. XUMUYECKUE IJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JeMeHThl. Boaa u
U  MuHepanbhble | MUHEpaIbHbIE BemecTBa. DyHKIIMU BOABI U MHHEPAIBHBIX BEIICCTB B KieTke. [lomnmepkaHue
seujecmaa. OCMOTHYECKOT0 OasiaHnca
IIpakTuyeckoe 3aHsATHE 2 OK-01, OK-02,
Ne 1 «buonmornyeckass pojib MHHEPAIbHBIX BEHIECTB B O00CCIEYCHHH >KH3HEACATEIHHOCTH OK-04, OK-07
OpPraHU3MOB, MTPOSBIICHUS AMcOATaHCa MUHEPATBHBIX 2JIEMEHTOB) 11K 2.6
Tema 3.2. Coneprxkanne y4eOHOro MaTepuana 6
benxu. benku. CocraB u crpoeHue OenkoB. AMHHOKHMCIOTBI — MOHOMEpbI OenkoB. Hesamenumble u 2
3aMEHHUMbIE aMUHOKHUCIIOThl. AMHHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OCIKOBOM MOJIEKYJIbI
Tema 3.3 (mepBUYHasi, BTOpUYHAs, TPETUYHASL U YETBEPTUYHAS CTPYKTYypa). XUMHUUYECKHE CBOMCTBA OEJIKOB.
Yenesooul. 2
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Jlunuoet.

Tema 3.4.
Hyxneunosvle
KUCTIOMb.

buonornueckue GyHKIUNU OEITKOB.

depMeHTHI — OHoornueckne karanuszatopbl. CTpoeHre GpepMeHTa: aKTUBHBIN LIEHTP, CyOCcTpaTHAS
cnenuuuHoctb. Kodepmentsl. Butamunbl. Otinuus (epMEHTOB OT HEOPraHUYECKUX
KaTaJn3aTopoB. YTIJEBOJAbI: MOHOCaxapuibl (TJOK03a, pubo3a M Ae30KcHpu003a), aucaxapuibl
(caxaposa, JjakTo3a) M MOJHMcaxapuibpl (Kpaxmal, TJMKOIeH, LeJioio3a). buonoruueckue
¢byHkuuu yrineBonoB. Jlumuabl: Tpurimuepuasl, (ocdonumnuasl, crepounsl. [ 'uapodunabHO-
ruapodoOHbIe cBolicTBa. buonorndeckne ¢ynknuu ymnuaoB. CpaBHEHHE YTIJIEBOJOB, OCIKOB U
JUNHUI0B KaK HCTOYHUKOB SHEPTHHU.

Hyxkneunosbie kucnotel: JIHK w PHK. Hykmeotuablr — MOHOMEpBI HYKIEHMHOBBIX KHCIIOT.
Crpocnue u pynkuuu JIHK. Ctpoenue u pyukuuu PHK. AT®: crpoenre 1 pyHKIUU

JlabopaTopHoe 3aHsiTHE

Ne 1 «M3yyeHne kaTamuTHUYECKONH aKTUBHOCTH (DepMEHTOB (Ha MpUMeEpe aMUIa3bl WU KaTallas3bl)»

Tema 3.5.
Beeoenue 8
yumono2uio.

Tema 3.6.
IIpoxapuomuuecx
as u
ayKapuomuiecka
A Klemkd.

CoJeprxaHue ydeOHOro MaTepHraia

Huronorus — Hayka o kieTke. Kiertounas teopusi — npumep B3auMOJEHCTBUS Uael U (pakToB B
Hay4YHOM I1I03HAHUHU. METObl U3yUYEHHUs KIICTKHU.

Krnerka kak 1menoctHast >xuBasg cuctema. OOLIMe NpPU3HAKK KIETOK: 3aMKHYTas Hapy’KHas
MeMmOpana, monekyisl JJHK kak reneTnueckuii anmapar, cuctemMa CUHTE3a OeJka.

Tunsl  KJIeTOK:  dyKapuoTHueckas M mpokapuoTuueckas. OCOOEHHOCTHM  CTPOECHHS
npokapuoTuyeckon kinerku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapUOTUYECKON KIIETKH.
OcCHOBHbBIE OTJIMYHS PACTUTEIBHOU, )KMBOTHOM M I'puOHON KJeTKU. [IoBEpXHOCTHBIE CTPYKTYpbI
KJICTOK— KJIETOYHAs CTEHKA, [NIMKOKAIUKC, X ¢yHkuuu. IlnazmaTuueckas memOpaHa, ee CBOWCTBa
1 QyHKIUY.

Hutoruasma u ee opranousl. OgHomemOpanHble opranouasl kietku: DIIC, anmapat I'onbmxuy,
nm30coMbl. [IoayaBTOHOMHBIE OpraHOMABI KIETKM: MUTOXOHAPWH, InacTuabl. IIpouncxoxneHue
MUTOXOHApUM M 1utactua. Buasl mmactun. HememOpaHHbE OpraHouabl KJIETKU: PHOOCOMBI,
KJICTOYHBINA LIEHTP, LIEHTPHUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMK OPraHONUI0B KIETKH. BKiroueHus.
SAnpo — perynaTopHblii LeHTp kieTku. CTpoeHue sjapa: sjepHas o000JI0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SJIPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEMIECTB B KIETKE

JlabopaTopHoe 3aHsATHE

Ne 2 «M3yueHue cTpoeHHSI KIETOK PACTEHUM, JKUBOTHBIX M OaKTEpHWi TOJ MHMKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpCIIapaTax u uxX OMUCAHUCH).

Paznea 4. /KKuzHeaesaTeJbHOCTH KJIETKHA

10

Tema 4.1.

| CoJeprkanne yueOHOro MaTepHraia

OK-01, OK-02,
OK-04, OK-07
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Obmen  sewecms
u  npespawjeHue

OOmeH BemmecTB, WIM METa0O0IM3M. ACCUMIIIALNMS (TUIACTUYECKHA OOMEH) M JTUCCHUMMJISIIHS
(oHepreTuyecKkuii OOMEH) — JIB€ CTOPOHBI EIMHOIO mporecca MeTaboim3ma. Poib 3aKOHOB

IIK 2.6

onepeuu COXpaHEHHs BEIIeCTBA W DHEPrUM B TMOHUMAHUM MeTabonu3Ma. Tumbl OOMEHa BEIIECTB: 2
6 Kiemke aBTOTPO(HBIN U reTepoTpodHbIi. Posib pepMeHTOB B 0OMEHE BEIISCTB U MPEBPAIICHUH SHEPTUU B
KJIETKE.
®dorocunte3. CBeToBas U TeMHOBas (as3wl poTocuHTe3a. Peakium Gorocunresa. DPPEeKTUBHOCTD
T 49 ¢dotocunTe3a. 3HaueHue (GOTOCUHTE3a IS JKM3HM Ha 3emie. BnusHue ycnoBuil cpenbl Ha
@eol\;jocunmea " | doTocHHTE3 U CIIOCOOBI MOBBIIICHHS €r0 MPOTYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUN. XEMOCHHTES.
Xemocunmes. XeMocuHTe3upyole 0akTepun. 3HaUeHHE XeMOCHHTE3a [l )KU3HH Ha 3eMIIe.
DHepreTudeckuii oOMEH B KIETKe. PacimerieHne BelIecTB, BBIACICHUE M aKKyMYyJIHpPOBaHHE 2
SHEPTMHM B KJETKE. OTambl JHEpreTudeckoro oOMeHa. [nmkonm3. bpokeHWe W €ro BHUIBI.
Kucnopognoe oxucineHue, WiIM KIETOYHOE JbixaHue. OkuciaurenbHoe (ocopuiarpoBaHue.
Db HEKTUBHOCTD YHEPIeTHYSCKOT0 00OMEHa
Tema 4.2. Cojiepkanne yueOHOro MaTepuaia 2
buocunmes 6enxa | Peakiuu maTpudHOoro curesa. I'eHernueckas uadopmanus u JJHK. Peamuzanus reHeTHUeCcKoi
uHpOpMaNnU B KJIeTKe. | eHeTHYecknid KoJ ¥ ero CBOMCTBA. TpaHCKPUIIHS — MATPHUUHBIA CHHTE3
PHK. Tpancnsauust — 6uocunTe3 Oenka. DTamnbl TpaHCusuu. KoaupoBanue aMUHOKHCIIOT. Poib
pubocoM B OMOCHHTE3€e Oelika
IIpakTH4YecKOe 3aHATHE 2
Ne 2 «Pemenue 3a1a4 Ha onpeesIeHNe OCIE0BaTENbHOCTH HYKICOTHIOBY
Tema 4.3. Cojnepxanne yaeOHOT0 MaTepHraia 2
Bupycwi Hexnerounsle (opMmbl xu3Hu — BUpychl. Mcropusi oTkpeitusi BupycoB (/. M. VBanoBckwiA).
OcoOeHHOCTH CTpOEHHS] U KU3HEHHOro IuKiIa BHUpycoB. bakrtepumodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBacMble BHpycamu. Bupyc mmmyHopedummra uenoeka (BUY) —
Bo30ynutens CIIM/Ia. ITpodunaktuka pacnpocTpaHeHHsI BUPYCHBIX 3a001eBaHMMA
Kontposabnas padora Ne 1 «MosekysipHbIi YPOBEHb OpraHU3aIli >KHBOT0) 2
Paspnen 5. PazMHoKeHHe M HHAMBHYAJIbHOE Pa3BUTHE OPraHU3MOB 20 OK-01, OK-02,
Tema 5.1. Coneprxanue yueOHOro MaTepuaa 2 OK-04, OK-07

Kusnennwiti yux
KI1emKu




KrneTounslii ki, Uiy xKU3HEHHBIA LUK Ki1eTku. MHTepdasa u muto3. Ilponeccsl, mpoTekaromiue
B uHTeppaze. Perumkanmss — peakuus wmartpuunoro cuurte3a JIHK. Ctpoennme xpomocom.
XpOMOCOMHBI HA0Op — KapUOTHUI. JIMMJIOWIHBIA W TaIUIOWIHBIA XPOMOCOMHBIC HAOOPBI.
Xpomatuasl. Llutonoruyeckre OCHOBBI pa3MHOKEHUS! U UHIMBUIYaIbHOTO PA3BUTHSI OPTraHU3MOB.
Henenne kierku — muto3. Craaum mutosza. IIponeccel, mpoucxopsimye Ha pasHbIX CTaaAMIX
MHTO3a. bromornueckuii cMbica Mmuto3a. [IporpaMMupyemast TuOeb KJIESTKH - alloITO3

Tema 5.2. CoJiepkaHre y4eOHOT0 MaTepHraia 4

Dopmel @opMbI pa3MHOXKEHHSI OPTaHM3MOB: O€cIoyioe W TOoJoBOE. Buubl Gecrmonoro pa3MHOKEHHS:

PA3MHOICEHUS JIeIeHNe HaJBOE€ M TOYKOBAaHWE OJHO W MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BEreTaTUBHOE 2

Op2aHu3MOo8 pasmHokeHue. IcKyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €0 3HAYCHHUE JIJIsI CEJICKIIUH.
[TonoBoe pa3mMHOXeHHE, ero oriauuus oT Oecmonoro. Meio3. Cramuu wmeiiosa. Ilporeccsl,

Tema 5.3. | npoucxomamme Ha cragusx Meiosa. [loBemenue xpomocom B Meiosze. Kpoccunrosep.

T'amemocenes. buonoruueckuii cmpicn U 3HaueHHe Meno3a. ['amerorene3 — mpoiecc 00pa30BaHUS MOJIOBBIX 2
KJIIETOK y >KUBOTHBIX. [lonOBBIE Keye3bl: CEeMEHHUKM W sSiMYHUKU. OOpa3zoBaHuWe U pa3BUTHE
TMIOJIOBBIX KJIETOK — raMeT (CIepMaTo30M/1, STHIEKIIeTKa) — criepMaToreHes u ooreHe3. OcoOeHHOCTH
CTpOEHMSI SIMLIEKJIETOK U criepMaTo3ou10B. Omnogorsopenue. [lapreHorenes

Tema 5.4. Coneprkanre yu4eOHOro MaTepraa 4

Hnousuoyanvroe | UHmuBuayanbHOE pa3BUTHE (OHTOreHE3). DMOpPHOHAJIBHOE pa3BUTHE (dMOpHOreHe3). DTarbl

paseumue SMOPUOHAIILHOTO PAa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHUE, TacTPyJIsLUs, OPraHOTEHES. 2

Op2anHu3Mo8 [TocTaomOpuoHansHOE pa3BUTHE. THUNBI TMOCTIMOPHOHAIBHOTO PA3BUTHS: TPSMOE, HE MPSAMOE
(muunHOYHOE). BrusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CHOCOOHBIC BBHI3BIBATH

Tema 5.5 | BpOKICHHBIEC YPOJICTBA.

Onmocenes Poct u pasButrue pacteHuil. OHTOreHe3 ILBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaJuu 2

pacmeHul. pa3BUTUSA

Tema 5.6. IIpodeccoHAILHO-OPUEHTHPOBAHHOE COJIEP:KAHNE 10

Txanu pacmenui. | Tkanu pactenuil. CTpOCHUE OPraHOB PACTHTEIBHOTO OPraHMW3Ma, X POJIb U CBSI3b MEXKIY COOOIi. 2
KuznenaesTenbHOCTh paCTUTEIBLHOTO OpraHu3Ma. PocT u pa3Butue pacTeHusl.

Tema 5.7. Cems.

Iloozomoska VYcnous npopactanus cemsH. [loaroroBka cemsiH K noceBy. Pa3zBurue nmpopocTkoB. BnusiHne 2

CeMsAH K nocegy. (UTOrOPMOHOB Ha POCT pacTeHus. PocToBble ABMKEeHUS pacTeHuid. PazButue modera U3 Movku.

Tema 5.8. PasmuHoxeHue pacreHuid u ero 3HaueHue. CeMeHHOe (T€HEPAaTUBHOE) Pa3MHOKEHHE PACTCHUU.

Paszmnoorcenue [IBeTkn u cousetwsi. OmnbuieHue. I[lepekpécTHoe omnbuieHHE (BETPOM, JKMBOTHBIMH, BOJION) U 2

IIK 2.6
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pacmeHull.

camoornblIeHUE. J[BoliHOE OIm100TBOpeHHE. BeretatnBHOE pa3MHOKEHHUE IIBETKOBBIX PACTCHHUH B
MpUpOJE.

IIpakTH4YecKHe 3aHATHUSA 4
Ne 3 PazpaOoTka MEHTaIbHOM KapThl TKAHEW, OPIraHOB U CUCTEM OPTaHOB PaCTEHUS C KPaTKOU 2
XapaKTePUCTUKON UX (YHKITHH.
Ne 4 «BupycHble u 6akTepuaibHbIe 3a00J€BaHUS PACTEHHS. 2
Pa3nes 6. HaciienicTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB 18
Tema 6.1. | Coneprkanre y4eOHOTO MaTepraia 4
T'enemuxa — | IIpenmet u 3a7aun TeHETUKH. POJIb TUTOJIOTUN U AIMOPUOJIOTUU B CTAHOBJICHUU T€HETUKU. Bkian
HayKa O | pPOCCHUHCKMX H  3apyOeXHBIX YUYEHBIX B pa3BUTHE TEHETHKUA. METONbl TEeHETHKHU 2
HacneocmeeHHoc | (TMOPUI0IOTHUECKH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETHUECKHUIA ). OcHOBHbIE
mu U | TCHETHYECKHUE TIOHTHS. [ eHeTHYecKasi CAMBOJIMKA, UCTIOJIb3yeMasi B CXeMaxX CKPEIIMBaHM.
UBMEHYUBOCMU.
3aKOHOMEPHOCTH HACJEAOBaHUS TMPU3HAKOB, ycTaHoOBIeHHbIe [. Menaenem. MoHoruGpumaHoe
Mono- U | CKpeuuBaHue. 3aKOH eIuHO0Opasusi THOPUAOB MEPBOro MOKOJeHUs. [IpaBuno JOMUHUPOBAHMS.
oucubpuonoe 3akoH pacuieTuieHus Tpu3HakoB. [ umore3a unctoTsl rameT. [lomHOE 1 HEMOHOE JOMHUHUPOBAHHUE.
CKpewjusaHue. JlurubpuaHoe ckpeumBaHue. 3aKoH HE3aBHCUMOTO HACJIeIOBaHUs pU3HaKoB. [luTorenernyeckue
OCHOBBI ~JUTHOPHIHOTO CKpENIMBaHWsA. AHaMM3Upyoliee CckpenuBanue. Vcnomb3oBaHue
AHATM3HUPYIOMIETO CKPEIIMBaHUS JIJIsl ONIPeIeJICH s TEHOTUIIA OCOOH.
IIpakTHYecKOe 3aHATHE 2
Ne § Pemenue 3a1au Ha onpe/ieiieHue BEPOITHOCTA BOSHUKHOBEHUS HACIECTBEHHBIX MPU3HAKOB. OK-01, OK-02,
Tema 6.2. CopepxaHue yaeOHOro MaTepuaa 4 OK-04, OK-07
Cyennennoe CueruieHHOe HacienoBaHue INpu3HakoB. PabGora T. Moprana mo CIEIUICHHOMY HacjieI0BaHHUIO 1K 2.6
Hacneoosauue reHoB. Hapyluienue cuemjieHus T€HOB B pPE3yJIbTaTe KPOCCHHIOBEPA. XPOMOCOMHAsi Teopus
NPU3HAKOB HACJIEICTBEHHOCTH. ['eHeTnueckne KapThl. ['eHeTHKa mona. XpOMOCOMHOE ONpeesieHUEe IMoJa. 2
AyTOCOMBI ¥ TOJIOBbIE XPOMOCOMBI. ['OMOraMeTrHble H TeTepOraMeTHble OpPraHU3MBI.
HacnenoBanue npu3HakoB, CIEMJICHHBIX C MOJIOM
IIpakTHYeckoe 3aHATHE
Ne 6 Pemienue 3amau Ha ornpesiesieHUe BEPOSITHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB 2
MIPH CLIETJICHHOM HacCJIeJJOBaHHH.
Tema 6.3. CoaepxaHue yueOHOro MaTepHuaja 2
3axonomeprnocmu | I3MeHYMBOCTh. Bupl M3MEHUYMBOCTH: HEHACICICTBEHHAs W HacieAcTBeHHas. Pomb cpenbl B
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usmerndusocmu

HEHACJTIeICTBCHHONH W3MEHUMBOCTU. XapaKTEepUCTHKAa MOJU(PHUKALMOHHON  M3MEHUMBOCTH.
BapuanvoHHblil psn M BapuauuoHHas kpusas. Hopma peakuum npusHaka. KoinnyecTBeHHBIE H
KayeCTBEHHbIEC NPHU3HAKKM M HUX HopMma peakuuu. CBoiicTBa MOAM(PHUKALMOHHOM H3MEHUMBOCTH.
HacnencrBenHasi, WM reHOTUIMYECKasi N3MEHYNBOCTb. KOMOMHAaTHBHAST M3MEHUYMBOCTh. Meio3 u
II0JIOBOMl IpollecC — OCHOBAa KOMOMHATMBHOM H3MEHYMBOCTU. MyTallMOHHAs H3MEHUYUBOCTb.
Knaccudukanus Myrtanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHbIe. YacToTa M MPUYMHBI MYyTalUH.
MyrarenHsle (akTopbl. 3aKOH TOMOJOIMYECKUX PSJIOB B HACJIEACTBEHHOW HW3MEHUMBOCTHU
H. M. BaBuiosa

IIpakTH4YecKOe 3aHATHE

Ne 7 Pemienue 3aga4 Ha onpenesieHHue BEPOSTHOCTA BO3HUKHOBEHMS HACIEICTBEHHBIX MPHU3HAKOB
MIPH Pa3IMYHBIX TUIIAX B3aUMOJICHCTBUS T'€HOB.

Tema 6.4.
['enemuxa
yenoeexa

Cojnepxanne yaeOHOT0 MaTepuaia

I'enernka wu4enoseka. Kapuortun 4emoBexka. (OCHOBHbBIE
reHEeaoTHYeCcKuii,  OJM3HEIOBbIM, I[MTOICHETUYECKUH, OMOXMMUYECKUH,  MOJEKYJSpPHO-
reHeTnueckuii. COBpEMEHHOE ONpENEIEHNE TEHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHNHUPOBaHWE, B TOM umcie ¢ momoimipio [Il[P-ananm3a. HacnenctBennbie 3aboneBaHus
YeJioBeKa: TeHHbIe 00JIe3HH, O0JIE3HU C HACJIEICTBEHHON MPeApacioyioKeHHOCThIO, XPOMOCOMHbBIE
6one3nu. ComaTuueckue U reHepaTuBHble MyTauuu. CTBOJIOBBIE KJIETKH. [IpUHIUIIBI 310pOBOTO
o0pa3a KHM3HM, JAUATHOCTUKM, MPO(PUIAKTHKH U JIEYEHUS TEeHETHYecKHX Oosie3Hed. Meauko-
TF€HETUYECKOE KOHCYJbTUPOBaHME. 3HAUEHUE MEIUIIMHCKOM TE€HETUKU B IPEAOTBpAILlEHUU
U JICYEHUHU TeHEeTUYEeCKHUX 3a00JIeBaHUI yesloBeKa

METOJABI TI'CHCTHKH  YCJIOBCKA:

HpaKanecxoe 3aHATHE

Ne 8 «CocTaBneHre M aHAJIN3 POJOCIOBHBIX YEIIOBEKa

KonTpoanHasi padora Ne2 «HaclieACTBEHHOCTh ¥ H3MEHYHUBOCTH OPraHU3MOB)

Pazgen 7. OBoaonmuoHHas O0MOJIOTHS

=)

Tema 7.1.
Jeonroyuonnas
meopus

u ee mecmo 8
buonozuu

Cojneprxanne yueOHOT0 MaTepuaia

[Ipennocslaku BO3HMKHOBEHMS HBOJIIOLIMOHHOW TEOPHHM. DBOJIOLUOHHASA TEOpHUsl U €€ MECTO B
Ouosiornu. BimsHWE SBONIONMOHHOW TEOPHUH HA pa3BUTHE OWOJIIOTUU W JPYTUX HayK.
CeugerenbcTBa 3BOMOLMH. [lameoHToIOrMYecKue: MOCIEOBATENBHOCTh IOSIBIEHUS BUIOB B
MAJICOHTOJIOTUIECKOH JIETONHCH, TIepexoHbIe (hopMbl. bruoreorpadudeckne: CX0ICTBO U pa3udne
¢bayH U (irop MaTepuUKOB M OCTPOBOB. DMOPHOIOIMYECKHE: CXOJACTBA M Pa3IUyuusi SMOPHOHOB
pa3HbIX BHJIOB IO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOIMYHBIE,
pPYJMMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB
HACJIEJICTBEHHOCTH UM OCHOBHBIX META0OJMYECKUX IyTeH y BCEX JKHMBBIX OPraHU3MOB.

OK-01, OK-02,
OK-04, OK-07
IIK 2.6
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OpomounonHass teopuss Y. Jlapsuna. Ilpeanochiiku BO3HUKHOBEHHMSI AapBUHHM3MA. JIBHKyIIMe
CHUJIBI 3BOJIIOIIMH BUAOB 10 [lapBuHy (M30BITOUYHOE PA3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHasi K3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD)

Tema 7.2.
Muxkpossonroyus.

CopepxaHue yu4eOHOr0 MaTepHuaja

Cunternueckas Tteopust sBomonu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS. MHUKpPO3BOIIOLUS.
[Momynsanust Kak eIWHUIA BUAA W SBOJOUMH. JBrKymme cuibl ((aKTOpBI)IBOMIONWNA BHIOB B
npupojie. MyTallMOHHBIN Mpolecc U KOMOMHATHUBHAS U3MEHUUBOCTh. [lomynsliuOHHBIE BOJHBI U
npeiid reno. M3omsanus u murpanusi. EcTecTBeHHBIN 0TOOP — HANPABISIFOIIUI (PaKTOP IBOIOLNH.
@opmbl ectecTBeHHOro otbOopa. IlprucnocoO0neHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3BOJIIOLUU.
[Ipumepsr mpucnocoOneHuii 'y opranu3MoB. Apomopdo3sl W HWAMOATANTAUWU. Bum u
BunooOpasoBanue. Kpurepun Buzma. OcHOBHble (oOpMBI BHI000pa3oBaHMsA: Teorpaduyeckoe,
9KOJIOTHYECKOE

[\STN \)

Tema 7.3.
Maxkpossonroyus

CoJiepkaHne ydeOHOro MaTepHraia

MakposBomtonusa.  DOpMBI  IBOTIOLHHN:
napasenbHasi. HeoOpaTuMocTh 3BOTIOLUU

(1)I/IJ'I€TI/I‘ICCK3$I, AUBECPIrCHTHAA, KOHBCPIrCHTHAs,

IIpakTHYecKOe 3aHATHE

Ne 9 «CpaBHEHHE BHIOB 110 MOP(OJOTHUESCKOMY KPUTEPHIO)»

Pa3znesn 8. Bo3HUKHOBeHHE M pa3BUTHE KU3HHU HA 3emJie

10

Tema 8.1.
3apoorcoenue  u
passumue HcusHu

Coneprkanne yuyeOHOro MaTeprasa

JloHayuyHbI€ TIPEICTABICHUS O 3apOXKACHUH KU3HU. HaydHble rUoTe3bl BOSHUKHOBEHUS KU3HU Ha
3emiie: abuoreHe3 W MaHCIEpMUs. XUMUYECKas 3BOJIOLHMSA. AOUOTEHHBIN CHHTE3 OPraHUYECKUX
BEILIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKOWH HBOJIIOLUU.
Hauanpupie oTambl  Omosormueckoit spomronmu. [umoreza PHK- wmwmpa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHUE NPOTOKJIETKH. [lepBble KIETKM M WX SBOJIOLHUA.
®opMHUpPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spaM u nepuonaamM. Karapxeit. Apxelickasi U mpoTepo30iiCKast IPHI.
[Taneosoiickasg spa u e€ mepuolbl: KEMOPUNUCKUIA, OPJOBUKCKUN, CUITYPHICKHI, 1EBOHCKUH,
KaMEHHOYTOJIbHBIN, IEpMCKH. Me30301CKas 3pa U €€ NMepuobl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.
KaiiHozoiickass »2pa u €€ Tepuoabl: MaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOIOIC€HOBBIM.
XapakTepUCTUKa KJIMMaTa U F€0JOTHYECKUX IIPOLIECCOB

Tema 8.2.
Cucmema
OpP2aAHUYeCK020
mupa

Coneprkanre yudeOHOro MaTeprasa

Cucrema OpraHMYeCKOro MHpa Kak oTpakeHue 3BoJoUruU. OCHOBHbBIE CHCTEMAaTUUYECKHE TPYIIIIbI
opranu3MoB. OCHOBHBIE 3TaIlbl BOJIOLUHN PACTUTEILHOTO U JKUBOTHOrO Mupa. Apomopdo3ssl y
pacTeHni 1 KUBOTHBIX. l10sIBIIEHNE, pacBET ¥ BBIMUPAHHUE IPYIII KUBBIX OPTAaHU3MOB

OK-01, OK-02,
OK-04, OK-07
I1K 2.6
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Tema 8.3.
Ilpoucxooicoenue
yeynogexa —
anmponozenes.

Coneprkanue ydeOHOro MaTepuasa

DBOJIIONMS YeJIOBEeKa. AHTPOMOJIOTHUS KaK Hayka. Pa3BuTue npejacTaBieHUN O MPOUCXOKICHUU
yenoBeka. MeToapl M3ydeHHsl aHTpororene3a. CXoAcTBa M pa3ivuvs YelOBEKa W KUBOTHBIX.
CucremaTudeckoe TOJOXKEHUE dYelloBeka. JIBmwkymue cuibl ((pakTopbl) aHTPOIOTeHE3a.
HacnencrtBennass W3MEHYMBOCTb U €CTECTBEHHBIH o0TOOp. OOIIecTBEeHHBIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUM Tpyaa, MbIlLIeHHE, pedb. OCHOBHbBIEC CTaIUM U BETBU BOJIIOIIMH YEIOBEKA!
aBcTpasionuteku, YenoBek ymensid, YenoBek mnpsMoxoasmui, YenoBek HeaHAEPTaIbCKUM,
UenoBek  pa3yMHBIM  COBpEMEHHOro Tuma. HaxoIKM HMCKOMaeMbIX OCTaHKOB, BpeMs
CYILIECTBOBaHMSI, 00JIACTh pACIPOCTPaHEHUs, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HU, OPYIHSL.
UYenoseueckne pacbkl. OCHOBHBIE OOJbBININE pachl: EBPONEOWAHAs (eBpa3wiickasi), HETpo-
aBcTpaimoujHas  (dKBaTopuaibHasl), = MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas).  YUepTsl
MIPUCTIOCOOJICHHOCTH TPEACTABUTENICH YEIOBEUSCKUX pac K YCIOBUSAM CYIIECTBOBaHHs. EIMHCTBO
yenoBeueckux pac. Kputnka pacuzma

HpaKaneCKoe 3aHsATHE

Ne 10 «IIpucrocobIeHHOCTh YelloBeKa K Pa3HBIM YCIOBHSIM Cpenbl. BimsHue reorpaduyeckoin
cpezbl Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YEJIOBEKa

Pa3zzien 9. Opranu3mMbl H OKpY’KawIas cpeaa

Tema 9.1. Cojneprxanne yaeOHOT0 MaTepuaia

Ixonozus Kaxk | DKOJIOTUA Kak HayKa. 3aJaud U pa3fenbl 3KOJOrMu. MeTojabl 3KOJOTMYECKHX HCCIeAOBaHUM.

HayKa. Cpeobi | DKoIOrHuecKoe MUPOBO33PEHHE COBPEMEHHOT0 uesioBeka. Cpebl 00MTaHKs OPraHU3MOB: BOJIHAS,

JHCUZHU. HA3eMHO-BO3/YIIHAs,  TOYBEHHAs,  BHYTPHOPTaHM3MEHHAs.  ODKOJOTHYeCKHe  (PakToOpHI.
Knaccudukanust skomornyeckux (HakTopoB: aOMOTHYECKHE, OMOTHYECKHE M aHTPOIOTCHHBIE.
JleiicTBrE SKOTOTHUECKUX (aKTOPOB HA OPTaHU3MBI

Tema 9.2. | AGnoTnyeckue (GakTopbl: CBET, TeMIeparypa, BiaxHocTh. PDoromepuoamsm. [Ipucrnocobienust

IKonocuueckue OpPraHU3MOB K JIEUCTBHUIO abnoTHdeckuXx (hakTopoB. buonoruueckue puTMmel.

gaxmopei. buotuueckue ¢daxkTopel. Buabl OHMOTHYECKHX B3aUMOJEHCTBUM: KOHKYPEHIUS, XHUITHUYECTBO.
[Tapazutu3aM, MyTyanu3M, KOMMEHCAlW3M (KBapTUPAHCTBO, HaxXJIEOHHMYECTBO), aMEHCAJIH3M,
HeliTpanm3M. 3HaueHHe OWOTHYECKMX B3aWMOJCHCTBHUN ISl CYIIECTBOBAHMS OPTraHW3MOB B
MIPUPOIHBIX COOOIIECTBAX

Tema 9.3. Coneprxkanne y4eOHOro MaTepraa

OKOJ0rn4ecKue DKOJIOTHYECKHE XapaKTEePUCTUKH MOMynsauud. OCHOBHBIE MMOKa3aTead MOIMYJISILUKA: YUCICHHOCTD,

XapaKTePUCTUKU | IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTB, IPUPOCT, MUTpaLus. JIMHAMHMKA YMCIEHHOCTU MONYJISALUN

MOy JIALAU U €€ PeryJsius

HpaRTuquKoe 3aHATHE

OK-01, OK-02,
OK-04, OK-07
IIK 2.6
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| Ne 11 «Iloacuét nI0THOCTH NONYJISILMI pa3HbIX BUJIOB PACTCHUIM

Pazjen 10. CooluiecTBa U IKOJIOTHYECKHE CHCTEMbI 19
Tema 10.1. Cojneprkanne yueOHOT0 MaTepuaia 4
Coobwecmsa Coo0miecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OWOIIEHO3a: BUIOBAasi, MPOCTPAaHCTBEHHA,
OpP2aHU3IMOS, Tpouueckas (nuieast). Buabl-noMuHanThl. CBsI3u B OMOLIEHO3E.
9KOCUCTEMbL DKojorudeckre cuctembl (9kocuctembl). [loHstTe 00 odkocucreMe ©  OHOTrEOlEHO3E.
OYHKIMOHAIBHBIE ~ KOMITOHEHTBI ~ 3KOCHCTEMBI:  MPOJYIEHTHI, KOHCYMEHTBHI, PEIyICHTEHI. 2
KpyroBopoT BemiecTB M MOTOK SHEPruud B dKocucteMe. Tpoduueckue (THILEBHIE) YPOBHHU
skocucTeMbl. [TumieBsie 1ienu ¥ cetr. OCHOBHBIC ITOKA3aTeN YKOCHCTEMBI: OroMacca, IpOTyKIIHs.
DKOJIOTHYECKHE MUPAMHJIbI: TMPOAYKIUH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA HKOCHUCTEM:
YCTOWYMBOCTD, CaMOpETyJsits, pazButue. Cykieccus
IIpakTHYecKoe 3aHATHE 2
Ne 12 «Pemenune [103 Ha cocraBieHue TpoduyecKux uemnei, mupamu OMOMAacchl U dHEPIUH,
MIEPEHOCY BEIIECTBA M SHEPTUU B IKOCHCTEMAX)
Tema 10.2. CoJepkaHne yaeOHOT0 MaTepHraia 2
Ipupoonvie [Ipuponnble  3KOCHUCTEMBI. JKOCHUCTEMBI peK U 03€p. OKOCHUCTEMa XBOWHOTO  WJIHU
9KOCUCTEeMbL HIMPOKOJIUCTBEHHOTO Jieca. AHTPONOIeHHbIE YKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X03sIMCTBEHHOE 3HAYCHUE arpodKOCUCTEM U ypOoskocucTeM. buopasnoobpaszue
Kak GakTop ycToinunBocTH dkocucTteM. CoXpaHeHHE OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emMiie
Tema 10.3. Cojiepkannie yueOHOro MaTepHraia 4
buocgepa — Yuenne B. W. Bepnanckoro o 6uocdepe. 'panunsl, coctaB u crpykrypa Ouocdepsl. Kupoe
enobanvras BemecTBO U ero pyHkuuu. OcobeHHOCTH OHochepsl Kak TI00albHON SKOCUCTeMBI. JIlnHaMudyeckoe 2
aKocucmema paBHOBecHe U oOpaTHast cBsi3b B Ouocdepe. KpyroBopoTsl BemecTs U OMOreOXMMHUYECKUE ITUKIIbI
3emau 9JIEMEHTOB (yIiepoa, a30ta). 30HaaIbHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIITH
IIpakTH4YecKoe 3aHATHE 2
Ne 13 «Pemenne [103 Ha ompenencHue IIIOMAMA HACAKICHUNM I CHUKCHHUS KOHIICHTPAIMH
YTIIEKUCIIOTO Ta3a B aTMOc(hepe CBOEro perioHa MPOKUBAHUS.
Tema 10.4. IIpodeccuoHAILHO-OPUEHTHPOBAHHOE CO/IEP:KAHNE 2
Bausnue YenoBeyectBo B Ouochepe 3emnau. AHTpororeHHble H3MeHeHHs B Ouocdepe. I'modampHBIE
anmponozennblx | 3Konorudeckue mnpobiembl. CocyliecTBOBaHHWE MNpUPOAB M yenoBedecTBa. (CoxpaHeHHe
gaxkmopos Ha | GuopazHOOOpa3usl Kak OCHOBa ycToWumBocTH Omocdepsl. OCHOBA palMOHATBLHOTO YIPaBICHUS
buocgepy MIPUPOJHBIMH pECypcaMu M UX MCIOJIb3oBaHue. JlocTuKeH sl OMOJIOTHH M OXpaHa IPUPOIb
IIpakTuyeckoe 3aHATHE 2

Ne 14 «BausiHue npou3BOICTBEHHBIX ()aKTOPOB HA OPraHU3M YEJIOBEKa»

OK-01, OK-02,
OK-04, OK-07
IIK 2.6
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Tema 10.5.
Brnusgaue
COLMaILHO-
SKOJIOTHYCCKHUX
(bakTopoB

Ha 3J10pOBbE
YyeJjioBeKa

IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIEP;KAHNE

310poBee U €ro cocrtapisionie. DakTopbl, MOJOKUTEIBHO M OTPUIATEIBHO BIMSIONIUE Ha
opranu3M dYenoBeka. IIpoOimeMa TEXHOTCHHBIX BO3ACHCTBHI Ha  3JI0POBbE  YEIIOBEKa
(27IeKTpOMArHUTHBIC TOJIsI, OBITOBAass XUMHUSI, U30BITOUHBIE IIYMBI, paguanus U T.1.). Ajantaius
opraHu3Ma uyejoBeka K (akTopaM OKpykawmed cpeapl. [lpuHIUOBI  HopMuUpoBaHUS
3I0poBbecOeperaroniero mnopeAcHus. Ou3ndeckass aKTUBHOCTh U 3[I0POBBE. [ PyIIbl 30POBBSL.
OcHoBBI 3akanuBaHus. bHoXMMHUUYECKHe aCTIEKTHI palioHaIbHOTO nuTaHus. [IpaBuia 6e3onacHoOro
WCTIOJIb30BAaHUSI OBITOBBIX TIPUOOPOB H TEXHHUYECKHX YyCTpoucTB OBIajieHHe METoJaMu
ompeneseHusT  TIoKaszaTellied yMCTBEHHOH paboTOCIIOCOOHOCTH, OOBSCHEHHWE TOJYYCHHBIX
pe3yNbTaToB U (OPMYJIIUPOBAHHUE BHIBOJOB (MUCHMEHHO) C WCIOJIB30BAHUEM HAYYHBIX MOHSITHIA,
TEOpUI U 3aKOHOB

IIpakTnyeckoe 3ansTHE 2
Ne 15 «IIpodunaktuka npodeccrHoHaTbHBIX 3a00JE€BaHUI
JlabopaTopHoe 3aHsiTHe 2
Ne 3 «BnusHue aOuoTHUecKHUX (aKTOPOB Ha 4YeJIOBEKa (HU3KHWE U BBICOKHE TEMIIEPATYPHI)».
KonTpoabnast pabora Ne 3 «Teopernyeckue acreKkTsl IKOJIOTUN 2
Paznen 11. Cenexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHHI 9
Tema 11.1. Coneprkanue yudeOHOro MaTepuasa 2
Cenexyus kax | Cenekuusi Kak Hayka W MpOLECcC. 3apOoXKICHHUE CEJIEKIMU MU JoMecTukanua. Yuenue H. .
Hayka u npoyecc | BaBuioBa O IIEHTpax MHOrooOpasusi M MPOMCXOXKAEHUS KyJIbTYpHBIX pacTeHuil. LIeHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.
CoBpeMeHHbIE METO/IbI CeNleKMU. MacCOBBIN U MHIMBH Ly aJIbHBIN OTOOPHI B CEJIEKLIUN PACTCHUN U
XKUBOTHBIX. OlLleHKa 3KcTephepa. biin3kopoacTBeHHOE cKpeluBanue — MHOpUAUHT. YucTas IMHUS.
CkpemuBaHue YUCTHIX JUHUH. ['eTepo3uc, niau rubpuanas cuina. HepoacTBenHoe ckperiyuBaHue — OK-01, OK-02,
ayTopunuur. Otganénnas ruOpuauzanus U e€ ycrnexu. VIcKycCTBeHHbIN MyTareHes M MojaydeHue OK-04, OK-07
MOJIMILIONAOB. JIOCTHKEHMSI CETIEKIIMU PaCTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB IIK 2.6
Tema 11.2. buotexHosoruss kak OTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. JTamnbl CO3JIaHUS 2
OcHogwl pexombunantHo JIHK wu tpancrenneix opranu3moB. Kinertounas wumxenepus. Kierounsie
buomexnono2uu KyJbTYpbl. MHKpPOKIOHAJIBbHOE PA3MHOKEHUE pacTeHui. KiloHMpoBaHHME BBICOKOIPOIYKTHUBHBIX
CENIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M J3THdeckue mpobisembl. MO —
TeHETUYECKU MOIM(ULIMPOBAHHbBIE OPraHU3MbI
Tema 11.3. IIpodeccnoHATILHO-OPUEHTHPOBAHHOE COJIEP:KAHNE 4

Bbuorexuonoruu B

OCHOBHEBIE HalpaBJICHUIA COBpCMCHHOﬁ OMOTEXHOJIOTHH B HpO(beCCHOHaHBHOﬁ JCATCIIbBHOCTH
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KHU3HU
u npoeccun

yenoBeka. Metonpl 6uoTexHonorud. OOBEKThl OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOTMYECKUX U
TeHETUYECKUX 3KcrepuMeHToB. [IpaBuia moucka u aHanu3a OMOIKOJIOTUYECKON MH(POpPMALUU U3
pa3IMYHBIX HMCTOYHHKOB (HayyHass H ydeOHO-Hay4yHasi JIMTEpaTypa, CpeACTBa MacCOBOU
uHpopmanuu, cetb UHTEpHET U Apyrue)

IIpakTH4YecKHe 3aHATHUSA

Ne 16 Keiicel Ha aHanmu3 WHPOPMAIMM O HAYYHBIX JOCTHIKCHHSIX B O0JIACTH TE€HETHYCCKHX 2
TEXHOJIOTHH, KIIETOYHOM WHKEHEPUH, MUILEBbIX OMOTEXHOIOTHA.
Ne 17 3ammura Keiica: mpencTaBlI€HHE pPE3YJbTAaTOB pPEIIEHUS KEHCOB (BBICTYIUIEHHE 2
C IIPE3CHTAIICH).
Pa3nen 12. Pemienue KkeiicoB B 00,1aCTH OMOTEXHOJIOT it 4
Tema 12.1. IIpodeccoHAILHO-OPUEHTHPOBAHHOE COJIEP;KAHNE 4
buorexnonorus u | [lpakTuyeckue 3aHSITHS
pacTeHus. Ne 18 Keiicbl Ha aHanu3 HHGOPMAIIUN O pa3BUTHH OMOTEXHOJIOTHI pacTeHU. 2
Ne 19 3ammra Keiica: TPEACTaBICHHE pPE3YJIbTATOB pEUICHHUS KEHCOB  (BBICTYIUICHHE OK-01, OK-02,
C TIpe3eHTaIumeit). OK-04, OK-07
Tema 12.2. IIpodeccnoHATILHO-OPUEHTHPOBAHHOE COJIEPsKAHNE IIK 2.6
buorexnonorun | IlpakTHyecKkue 3aHATHS
n  texHu4yeckue | Ne 20 Keiicol Ha aHanu3 nH(GOpMaLUU O pa3BUTHH OMOTEXHOJIOTHM C IPUMEHEHHUEM TEXHUYECKUX 2
CUCTEMBI cucteM (10 MUHU- TPYIIIIaM).
Koncyapranum nepea 3k3aMeHOM 2
IIpoMekyTOUYHASI aTTeCTAIUS — DK3aMEH. 4
Bcero: 132
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3. YcioBus peaju3alMy NporpaMMbl y4eOHOI0 npeamera

3.1. las peanu3anuy NporpaMmMbl IMCUHUILIMHBI JOJKHbI ObITH

NMpe1ycMOTPEHbI CJIeyIlHe CllelalbHble IOMeleHUs:

Kabuner «buonorumy, OCHAIIICHHBIN 000py1I0BaHUEM: CTOJI
JIEMOHCTPAIlMOHHBIM  (C  pPaKOBUHOMW, TIOJIBOJKOM W  OTBEACHUEM  BOJIHI,
CAHTEXHUKOH,  DJIEKTPUYECKUMHU  PO3ETKAMH,  aBTOMAaTaMU  aBapUHHOIO
OTKJIFOUCHHUSI TOKa), JIaOOpaTOpHBIM OCTPOBHOM CTOJI (ABYXCTOPOHHUH, C
3al[UTHBIM, XUMOCTOUKHUM
U TEPMOCTOMKHM IOKPBITUEM, HAJCTOJIBEM, C TMOJCBETKOM U 3JIEKTPUYECKUMHU
pO3€TKaMHM, MOJABOAKON U OTBEJACHUEM BOJABI U CAHTEXHUKOM), CTYJI 1a0OpaTOPHBIM
MOBOPOTHBIN, PETYJIUPYEMBIN IO BBICOTE.

[IpumepHbIii IepedyeHb IEMOHCTPALMOHHOTO U JaO0PaTOPHOTO 000PYI0BAHUS.

JleMoHCTpaninoHHOE 000PYAOBaHUE U IPUOOPHI:

KOMIUIEKT BJIQYKHBIX MPENapaToB JEMOHCTPALMOHHBIN

KOMIUIEKT repOapueB IO CHUCTEMATHKE PACTEHH C ONpeAeUTEIbHBIMU

KapTOYKaMH1

KOMIUIEKT KOJUUIEKIUN 1€MOHCTPALIMOHHBIN

1 (POBO MUKPOCKOTT OMHOKYJISIPHBIN (C KaMepoid)

JlaGopaTopHO-TEXHOJOTHUECKOE obopynoBaHue (;1abopaTopHoOe
o0opynoBaHue, NpuOOpPbI, HAOOPHI ISl SIKCIEPUMEHTA, HHCTPYMEHTHI):

" MOJeNH, MyJISDKH, ArIUIHKALHHT

KOMIUIEKT MOJIEJIEN-aNIUIMKALUK T€MOHCTPAIMOHHBIN

KOMIUIEKT aHATOMUYECKUX MOJEJEN TEMOHCTPALIMOHHBIN

HA0Op NMAJICOHTOJIOTUUYECKUX MYJISKEN

KOMILJIEKT OOTAHMYECKUX MOJIENIEH TEMOHCTPALIMOHHbBIN

KOMIUIEKT 300JI0THYECKUX MOJENEN JEMOHCTPAMOHHBIN

KOMILUIEKT MYJISKEN JEMOHCTPAMOHHBIN

CKEJIET YeJIOBEKa

TOPC YeJIOBEKa pa30OPHBIi
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KOMIUIEKT MOJENIEN

KOMIUIEKT CKEJIETOB Pa3IUYHBIX KJIACCOB JKUBOTHBIX
Ta0IUIBI pelibepHbIC

JIEMOHCTPALIMOHHBIE Y4EOHO-HATJISIHbIE TTOCOOUS
KOMILJIEKT MOPTPETOB AJiA 0OpMIIeHHS KaOHETa
nJabopaHTCKas I KaOrMHeTa OMOJIOTUH U DKOJIOTHH
CTOJI C SINMKAMHU VISl XpaHEHUs/ TyMOOi

Kpecio opucHoe

CTOJI Ta0OPATOPHBIN MOCUYHBIH

CYIIWJIbHAS TTaHEeNb JIJIS TIOCY IbI

mkad A XpaHeHUs] y4eOHbIX TOCOOHit

mKkad st XpaHEHUs BIAXKHBIX IIPENapaToB, 3alUPAOIINNACA Ha K04
mKad a1 XpaHeHusl J1abopaTOpHOU MOCY AL/ IPUOOPOB
1a00paHTCKUN CTOJ

CTyJ1 1a0OpaTOPHBIA

KOMITJIEKT €PIICH 1T MBIThSI TA0OPATOPHOMN TTOCY/IBI.
[IpumepHbIii IEpedYeHb TEMOHCTPAIIMOHHOTO U J1a00OpaTOPHOTO 000pPYI0BAHMS

HOCUT PEKOMEH/IATEIIbHBIN XapaKTep.

3.2. Mu¢popmanuoHHOEe 0OecneYeHne peaju3anu NporpaMmmMbl

Jns  peanuzanu  MporpaMMbl - yueOHOro mpeameTa OMONMMOTEUHBIA  (POHJ
o0pa3oBaTenbHON OpraHU3aIii JOJKEH WMETh TICYaTHBIE W/WIW DJICKTPOHHBIC
y4eOHMKM W pa3pabOTaHHbIE B KOMIUIEKTE C HHUMH Y4eOHBIE IMOcoOus (mpu
HAJIMYWUH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TPH peann3aliid o0pa30BaTeIbHBIX
IporpaMMm CpenHero mpodecCHOHATBHOTO O0pa30BaHHUs, peaM3yeMbIX Ha 0Oasze

OCHOBHOTI'O O0IIIET0 00pa3oBaHMs.
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4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOEHMSI Y4eOHOT0 MpeaMeTa

KOHTpOJIb H oOHmeHKa pce3yjibTaTOB OCBOCHUA y‘IC6HOFO nmpeamMeTa

pacKphIBalOTCA  4Yepe3

JTUCIUTIMHAPHBIE

pE3yJIbTaTHI,

HaripaBJICHHBIC  Ha

dbopmupoBaHrue OOMIMX M MPOPECCHOHAIBHBIX KOMIIETCHIIMA TIO0 pas3iesaMm |

TEMaM COJIepKaHusl yueOHOTO MaTepHaia.

Oo6mas/npodeccuonajbua
sl KOMTIETEHITUSs

Paznen/Tema

THN OLEeHOYHBIX MEPOINPUATHSA

OK 01. BeiOupatb cioco0Obl
peuieHus 3a1a4
po(heCcCHOHATBLHOM
JeSITeIIbHOCTH
PUMEHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.411-o/c!, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5IT-o/c, 11.1,
11.2I1-0/c, 12.111-0/c,
13.1-13.2I1-0/c

OO6cyxeHre o BOIpocam JIEKIUH
Pa3paboTka rioccapus

3anonHeHue CPaBHUTEIbHBIX
Ta0JINLL

TectupoBanue

VYcerHblii onpoc

JuKTaHT Ha HCTIOJIb30BaHUE
apryMEHTOB, OHMOI0rHYecKon
TEPMHUHOJIOTMH U CUMBOJIUKH
NunuBunyansHas
camocTosTeNlbHas paboTa
[IpencraBnenue pe3yabTaTOB

IPAaKTHYECKUX paboT
KontpossHbIe paboThI
3amuTa TBOpUECKUX padoT

3amura WHIUBHUIYaJIbHbBIX
MPOEKTOB
Brmonuenue 3aaHni

MPOMEKYTOYHOM aTTECTAIINHI

OK 02. Hcnons3oBate | Temsr 1.1, 2.1, 3.1 -3.3, | OueHuBaemMasi JUCKyccuUs 10

COBPEMEHHBIC cpeactea (4.1 - 43, 5.1-5.3, | BOIpOCaM JIEKIHH

MOMCKa, aHaIn3a 54TT-o/c, 6.1-6.4, 7.1- Pa3paboTka MeHTaNbHON KapThl B

u MHTEPNIPETAUMH | - 3 ¢ | g3 .93 | MMHH Ipynmax

uH(pOpMALUH, ’ ’ ’ | BBINOJIHEHUE U 3aIUTA

U MH(POPMALMOHHEIE 10.1-10.3, 10.411-o/c, 1a00paTOpHBIX padoOT

TEXHOJIOTHH 10.5II-o/c, 1.1, [IpencraBnenue pE3yNbTaTOB

s BemonHenus  3amau | 11.2101-o/c,  12.111-0/c, | npakTuueckux pa6or

npodeccuoHanIbHON 13.1-13.2[T-0/c [Ipencrasnenue yCTHBIX

JeATEIIbHOCTH COO0O0ILIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX IO MEPEYHIO
UCTOYHUKOB, PEKOMEHIOBAHHBIX
pernoaBaTeneM

OK  04. D¢ dexruBno | Temsr 1.1, 2.1, 3.1 -3.3, | OOcyxaeHHEe IO BOIPOCaM JIEKIIUU

B3aMMOJICICTBOBATH 41 - 43, 5.1-5.3, | UnpuBunyansHas

u pa6OTaTI> B KOJIJICKTHUBEC 5.4H-0/C, 6. 1-6.4, 7.1- CaMOCTOATCIIbHAsA pa60Ta

U KOMaHJie 73, 8.1-83, 9.1-93, [IpencraBnenue ; pE3yNIbTaTOB
MPAKTUIECKHUX padoT

10.1-10.3, 10.411-o/c, 3amura TBOpUECKuX padoT
10.5I1-o/c, 1.1, | 3ammra WHTUBH/ LY ATbHBIX

IPOEKTOB

! [IpoheccHOHATEHO OPHEHTHPOBAHHOE COEPKAHME (COAEPIKAHNE IPHKIIAHOTO MOJTYJIS)
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OK 07. CogeilicTBOBaThL
COXPAaHEHMIO OKpPY KaIoIIeH
cpepl,
pecypcocOepeReHuto,
MPUMEHSTH 3HAHUS

00 W3MEHEeHHM KJIMMaTa,
NPUHLIMIBL  OEepexIINBOro
MIPOU3BOJICTBA, (PPEKTUBHO
JIEHCTBOBATH

B UpE3BbIYAIHBIX CUTYaIHIX

11.2IT-0/c, 12.111-0/c,
13.1-13.2I1-0/c

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.4I1-o/c, 6.1-6.4, 7.1-
7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-o/c, 11.1,
11.2IT-0/c, 12.111-0/c,

13.1-13.2I1-0/c

OO6cyxIeHne 1o BOIpocaM JIEKIIUH
Pa3paboTka rioccapus

3anonHeHue CPaBHUTEIbHBIX
Ta0IUI]

TecTtupoBanue

YcTHBII onpoc

JIMKTaHT Ha HCTIOJIb30BaHUE
apryMeHTOB, OM0JIOTNYECKOI
TEPMHUHOJIOTMH U CUMBOJIUKH
NunuBunyansHas
camocTosTeNbHas paboTa
IIpencraBnenue pE3yJIbTAaTOB

MPaKTUYECKHUX paboT
KonTponbHbie paboThI

3amuTa TBOPUYECKUX paboT

3amura VHIVBHUIYaJIbHBIX
MIPOCKTOB

Brinmonnenue 3aganui
MIPOMEKYTOYHON aTTECTAIlUN
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