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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu LK 3am.nupekropa no YMP
00111€00pa30BaTENbHBIX, « 16 » mas 2024r.
COIMAIbHO-TYMAHUTAPHBIX U

©CTEeCTBEHHOHAYYHBIX

TACHUATLINH

ITpotokon Ne 5

«15» mas 2024 .

[Tporpamma yuebnoit mucuurmuimasl OOJ[.11 «buonorus» pa3paboTaHa B COOTBETCTBHH C
TpeboBanusiMu DenepanbHOr0 rocydapCTBEHHOT0 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro OOIIero
oOpa3oBanus (YTBEpXKIeH NMprKa3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii Denepanuu
or 17.05.2012 r. Ne 413, B pnelictByromei penakiuu), denepaabHOTO TOCYyAapCTBEHHOTO
00pa30BaTeNBHOTO CTaHAapTa CpeaHero npodeccHoHaIbHOrO oOpasoBanus 1o npodeccun 15.01.38
Omneparop-HaiaquuK MeTaoOpadaThIBAIOIIMX CTAHKOB (YTBEPXKIACH MpHKa3oM MUHUCTEPCTBA
obpazoBanust U Hayku P® ot 15 HosiOpst 2023 r. N 862), pekoMEHIAUMSIMUA IO OpPTaHU3ALUU
MOJIy4eHHUsl CpelHero olmiero oOpa3oBaHUs B Ipeleiax OCBOEHHUS 00pa3oBaTeNbHBIX MPOrpaMm
cpenHero mpogeCCHOHAIBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C YYETOM
TpeOoBaHU (efepalbHBIX TOCYAapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB M  IOJIy4aeMoil
CIIEUMANTBHOCTH CPEAHEr0 MPO(pECCHOHATBLHOTO O00pa30BaHUs, MPUMEPHOH MPOrpaMMoil ydeOHOM
IUCHUIUIMHBL  «buonmorus» s NpoQecCHOHANbHBIX  00pa30BaTEeNIbHBIX  OpraHHU3alHil,
pexoMenoBaHHOK DenepanbHBIM TOCYIapCTBEHHBIM OFOJIKETHBIM 00pa30BaTENbHBIM yUPEKICHUEM
JOTIOJIHUTEIBHOTO TpodecCuoHambHOr0 o0pa3zoBanusi «MHCTUTYT pa3BUTUS MHPOGECCHOHATHLHOTO
obpazoBanus» (nanee — ®bI'OY JIO «MPIIO») B kaduecTBe MPUMEPHOI MPOrpaMMBI ISl pealin3aiuu
OCHOBHOI mpodeccuoHanbHON oOpa3oBarenbHol mporpamMmbl CIIO Ha 6Ga3ze OCHOBHOTO O0OIIEro
00pa3oBaHMs C MOJYyUYEHHUEM CpeaHero odiero oopasoanusi, mpoTokoa Ne 14 ot «30» Hosiopst 2022 1.

Opranusanus-pa3padoTumK:
l'ocynapcTBeHHOE OMOJKETHOE TPOQecCHOHATbHOE 00pa30BaTeNbHOE YUpEKIeHHEe MOCKOBCKOM

obnactu «CeprueBo-Ilocanckuii Komemx»

ABTOp-pa3pabOTUHK:

Cunnupiaa UL.H. - npenogasarens ['BIIOY MO «Ceprueo-Ilocanckuii Kouiemx»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILIIAHBI « BUOJIOT UST»

1.1. MecTo ucumMinHbI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammbl CIIO

OobmeobOpa3oBarenbHas aucuuiuiiHa «buonorus» wu3ydyaercss Ha 0a30BOM YpOBHE B
001ieo0pa3oBaTeIbHOM IHKIJIE y4eOHOro IlaHa OCHOBHOW MpodecCHOHATBLHOW 00pa3oBaTenbHON
nporpammbl CITO B cootBerctBuu ¢ ®I'OC mo mpodeccun 15.01.38 Omepatop — HalagIuk
MeTaJJI000padaThIBAIOIIUX CTAHKOB

1.2. Heau U miIaHupyeMblie pe3yJabTAThl 0CBOCHUS IMCIUILINHbI:

Heas: QopmupoBaHHWE Yy CTYAEGHTOB TMPEJACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOM
OpraHU3alMH KUBBIX CUCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSTHS PEIICHUH B OTHOIIEHUH OOBEKTOB
YKUBOW MPUPOJIBI M B IPOU3BOICTBEHHBIX CUTYAIUAX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3us M OCOOCHHOCTEW J>KUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3alUU, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJIOTHYECKUX MPOLIECCOB U SIBICHUN
B OKpYy)Karollel cpene, LEeIOCTHOM HayuyHOM KapTUHBI MHUpPA, B3aWMOCBSI3M U B3aWMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYyK;

2) pa3BUTh YMEHHUS OMNpPENENSITh *XUBble OOBEKTH B NPUPOJIE; MPOBOAUTH HAOIIOACHUSA 32
9KOCUCTEMaMH JUJISl BBISBJIICHHS €CTCCTBCHHBIX M AHTPOIIOICHHBIX W3MEHEHWH, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKM TPOBEACHHUS IMPOCTEHIINX OHOJIOIMYECKHX HKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ coOII0eHNEM MTpaBuil 0€30IacHOro oOpalleHus ¢ 00beKTaMHu U 000pyAOBaHUEM;

4) pa3BUTh YMEHHUS HCIOIB30BaTh MH(OPMAIMIO OMOIOTHYECKOTO XapaKTepa W3 pa3IHuHbIX
HUCTOYHUKOB;

5) chopmMupoBaTh yMEHHsI POTHO3UPOBATH MOCIEACTBHS CBOSH AESITENbHOCTH 110 OTHOIICHHUIO K
OKpY’Karollel cpeie, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBaTh M COOJIOAATH Mephbl MPOPHIAKTUKI
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
MPAKTUYECKONH JESATENIbHOCTH YEJIOBEKa, Pa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemblie pe3yjbTaThbl OCBOEHHS 001Ie00pa3oBaTeJbHOH IUCHUILUIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Koxn IL1anupyemMble pe3y ibTaThl 0CBOCHHS! THCIHILIHHbBI
HaHMeHOBaHHe
$opmupyembIx O06mue JMCUMIIMHAPHBIE
KOMIeTeH I

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacT TPpy10BOTr0 BOCHIUTAHMS:
- TOTOBHOCTh K TPYIY,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JE€ATENHHOCTH TEXHOJOIMYECKOH H

OCO3HAaHHUE ILEHHOCTH MAaCTCPCTBa,

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBIMIOJIHATH  TaKylo
JIeSTeTbHOCTb;
- UWHTEpeC K pasnu4HbeM chepam  npodeccHOHATBHON

JESATEIIBHOCTH,
OBnajgeHue yHUBEpCalIbHBIMM YUEOHBIMHM IO3HABATEJIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENbHO (HOPMYyJIHUpPOBaTh U AKTyaIU3HPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII NMPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OINpEAENATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMETpbl U
KPUTEPUN UX TOCTHKEHUS;

- BBUBIATH  3aKOHOMEPHOCTM U INPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B

JACATCIIBHOCTh, OILCHHUBATH

COOTBETCTBHC PE3YIbTATOB OEJIsIM, OLICHUBATh PUCKHA

MMOCJICICTBUH NEATCILHOCTH;

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJIU OHUOJOTHH B
CUCTEME HAy4YyHOrO 3HaHHs; (YHKIMOHAIbHONW TPaMOTHOCTU
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;
chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OMOJIOTHUYECKUX TEPMUHOB W TIOHSITHI:

JKW3Hb, KJIETKA, TKAaHb, OpraH, OpPraHW3M, BHUJ, NOMYJISLUA,

JKocucTema, OuoreHos, Ouocdepa; wmerabonuszm (oOMeH
BEIIICCTB u MIpEeBpaICHIEC SHEPTHH), roMeocTas
(camoperysims), OnocHuHTE3 Oeka, CTPYKTYpHas

OpraHu3aIys KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITpOU3Be/IeHnEe (PETPOIyKIUs), HACIEACTBEHHOCTD,
U3MEHYHMBOCTh, OJHEPro3aBUCHMOCTb, POCT W Pa3BUTHE,
YPOBHEBasi OpraHU3aIlus;

chOpMUPOBAHHOCTb ~ YMEHHS  PACKpbIBaTh  COJEPIKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAallMOHHOW, 3BOJIIOIIMOHHOM,
MIPOMCXOXKICHHS J)KU3HU U YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel X TPUMEHUMOCTH K KHUBBIM CUCTEMAM;
MpuoOpeTeHrne ONbITa TPUMEHEHHUS] OCHOBHBIX METOJOB
Hay4YHOTO OMOJIOTHH:

IIO3HAHUs, HCIIOJIB3YCMBbIX B




- pa3BUBaTh KPEATHBHOE MBIIUICHUE TPU  PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:

- BJIAJETh HAaBBIKAMU  y4eOHO-HCCIIEOBATEILCKOH U
MPOCKTHOH JIEATEIILHOCTH, HABBIKAMHU Pa3peIIeHuUs MpooIieM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJM3UpOBaTh 3ajady, BBIABUIaTh THIIOTE3y €€ PELICHHUS,
HaXOJIUTh  apryMeHThl  JUIsl  JOKa3aTeJbCTBA  CBOMX
YTBEPKIACHHM, 33]1aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;

- AQHAIM3MPOBATH IIOJIYYCHHBIE B XOJAC PCIICHUS 3aJa4u
pe3yNbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yYMETh TIEPCHOCUTHh 3HAHHWS B I[IO3HABATEIBHYID U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMEThb HHTETPHPOBATh 3HAHHUS M3 PaA3HBIX MPEIMETHBIX
obnacreii;

- BBABUTaTh HOBBIE WJAEHU, TNpearaTb OpUTHHAJbHBIC

moAXOJbl U PCHICHUA,

HHGJIIOILGHI/ISI U OIHMCaHUs JKHUBBIX CHCTEM, IIPOLECCOB H

SABJICHHI; OpraHU3allMd ¢ TPOBEICHHUS OHOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKCHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXKIY UCCIIEyEMBbIMU BEJIMYUHAMU,

OOBSICHEHUS TIOJYUYEHHBIX PE3ylbTaToB U (OPMYIHUPOBAHUS
BBIBOJIOB C HCIOJIb30BAaHUEM HAYYHBIX MOHATUH, TEOPHH U
3aKOHOB;

c(OpPMUPOBAHHOCTh  YMEHHUS

BBIICIATD CYHICCTBCHHBIC

IpU3HAKU BHUPYCOB, JYKaApHOT;

OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpraHnu3MOB, BHIOB,

KJIETOK IPOKapuoT |

OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHISCTB U TMPEBPAIICHUS DSHEPrUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OIUIOJ0TBOPCHHUS, PA3BUTHUS H
Pa3MHOKCHHUS, WHIMBUAYAIBHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
oT0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene oOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,

AHTPOIIOTCHHBIX H3MEHEHNHU B OKOCHUCTEMAX cBOEH
MCCTHOCTH, KPYTOBOpPOTa BEUICCTB U NPCBPALICHNUE DHEPTHUU B
ouocdepe;

c(OpPMUPOBAHHOCTh YMEHHUS peliaTh OUOJOrMYECKUe 3a/1auH,
COCTaBISTh TEHOTUIUYECKHE CXEMBbl CKPEUIUBAHUS IS
pa3HBIX THUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OpPraHU3MOB,
COCTaBISTh CXEMbl TIEpeHOCa BEIIeCTB M JOHEPruu B

9KOCHUCTeMax (IIEMH MUTAHUS, TTUIIEBBIC CETH)

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
CpeJ/ICTBa MOUCKA,

B o0s1acTH HEeHHOCTH HAYYHOTI'O O3HAHMS:
- c(OpMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH U OOILIECTBEHHOU

chOPpMUPOBAHHOCTh ~ yMEHUW  KPUTHYECKH  OICHUBATH

nH(popMaLni0 OHOJIOTUYECKOTO COJEPKAaHUS, BKIIIOYAIOLIYIO

TICCBAOHAYYHBIC 3HaHUA us3 Pa3JIMIHBIX HCTOYHUKOB




aHanmm3a u
UHTEPIIpETaNN
UHPOpPMALIUHU U
nH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHABLHOM
JeATEIILHOCTH

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

KyJIBTYD,

CIIOCOOCTBYIOLLETO OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIbTYPHOM MUPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YMUTATEIIBCKOW KYJBTYPBI
KaK CpeICTBa B3aUMOJCHUCTBUA MEXAY JIOAbMHU W IO3HAHUS
MUDA;

- OCO3HaHWE LIEHHOCTH HAYYHOH [EATEIBHOCTH, TOTOBHOCTH
OCYLIECTBIIATH IIPOEKTHYIO u HCCIIE0BATEIILCKYIO
JIEeATEIbHOCTh UHANBUYAIIBHO U B IPYIIIE;

OBnaneHre yHHMBEpPCAIbHBIMU YUYEOHBIMH I103HABATEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIa/IETh HaBbIKaMU MOJTy4YEHUs HHPOPMALIUU U3 UICTOUHUKOB
pa3sHbIX THIIOB,

CaMOCTOATCIIBHO  OCYHICCTBIIATH

aHaJIn3, CHUCTCMATU3aAllUI0 KW HHTCPIPECTALUIO I/IH(l)OpMaI_[I/II/I

MTOUCK,

pas3INYHbIX BUAOB U (GOPM IPECTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMaTax Cc Yy4eToM
Ha3Ha4YeHUs MHQPOpMAlUU M IEeJIeBON ayJUTOpPUH, BBIOMpas
ONTUMAJIBHYIO (OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(QOpPMAILIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
cpencraa MH(POPMALIMOHHBIX "
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX,

- HCIIOJB30BAaTh

KOMMYHUKATHBHBIX U
COOII0IEHUEM

OpraHU3aIMOHHBIX
TpeboBaHuU

3ama4y = C
9PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PecypcocOepeXeHusl, MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

- BJIaJIeTh HaBbIKAMU paclO3HABaHMSI U 3alUThl HH(pOpMaLIUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JMYHOCTH

(cpencTBa MaccoBoM HMH(OPMALMH, HAYYHO-TIOMYJISIPHbIC

MaTepuaibl);  MUHTEPIPETUPOBATH  ITHUYECKUE  ACIEKTHI

COBPEMEHHBIX HCCJICIOBAaHUM B OHOJOTUH, MEIUIMHE,
OMOTEXHOJIOTHH, PACCMATPUBATh IIO0AIBHBIC SKOJIOTHYCCKHE
npo0JieMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3HUIIHUIO;

c(OpPMUPOBAHHOCTh  yYMEHUH

IMMCbMCHHBIC u YCTHBIC

CcO31aBaThb COOCTBEHHEIE

COOOIIEHUSI Ha  OCHOBE
Ouosornueckoil MH(OpPMAIIMKU U3 HECKOJbKUX HCTOYHHKOB,

T'paMOTHO HUCIIO0JIB30BATh MMOHSATUNHBINA armapar ouoJioruu




OK 04. DddexTrBHO

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U

an06peTeHHe OIbITa IIPHUMCHCHHUA OCHOBHBIX MCTOIOB

B3aUMO/ICHCTBOBATD | caMOOIPEIEIICHHIO;
u  paborath B | _oppanemue HABBIKAMHU YUeBHO-MCCIIEIOBATENBCKOM, | 3 0O TMOSHAHILL — HCHOJBSYEMBIX B Ouonoruu:
KOJITIEKTHBE " B . HaOJIIOZIEHUST W OIMCaHMs JKUBBIX CHCTEM, IPOLIECCOB MU
KOMAaHJIe TIPOCKTHOM H COUHAIBHOM NCATCIEHOCTH, SABJICHHI; OpraHU3allMd ¢ TPOBEICHHUS OHOIOTHYECKOTO
Opiajgenne  yHMBEPCAIBHBIMH  KOMMYHHMKATHBHBIMH | sxcriepuMEHTa, BBIJIBUKECHUS TUIIOTE3, BBISBIICHUS
JAefiCTBUSIMM: 3aBHUCUMOCTH  MEXIy  HUCCIEIyeMbIMH  BEJIWYHHAMH,
0) coBMeCTHAsA AeATeJbHOCTD. OOBSICHEHUS TOJIyYEHHBIX PE3YyJbTATOB U (HOPMYJIUPOBAHUS
- [OHMMATh ¥ HCIOJB30BATh MPEMMYIIECTBA KOMAHIHOH 1 | BPIBOJOB C HCIOIb30BAHHCM HAYYHBIX MOHSTHH, TCOPHH K
MHAUBUAYaIbHON paboOThI; 3aKOHOB
- NpPUHUMATh  IIEJH COBMECTHOH  JESTEIbHOCTH,
OpPraHW30BBIBATh W KOOPAMHHPOBATH JIEHCTBHA TIO €€
JOCTHKEHHMIO: COCTAaBJIATh IUIAaH JEWCTBUHM, PpacHpencisTh
pPOJM C yYETOM MHEHMH YYaCTHHUKOB OOCYX/aTh Pe3yJIbTaThl
COBMECTHOH paboThl;
- KOOPIMHMPOBATH U BBHINOJHATH pabOTy B  YCIOBHSIX
peajbHOro, BUPTYaJIbHOT'O u KOMOHWHUPOBaHHOTO
B3aUMO/ICICTBHUS;
- OCYUIIECTBJISTH TO3UTHBHOE CTPATETHUECKOE ITOBEICHUE B
pa3IMyYHBIX ~ CHUTyalMsX, MOPOSBIATH  TBOPYECTBO  H
BOOOpakeHue, ObITh HHUITUATHBHBIM
Osiaajenune YHUBEPCAJbLHBIMH peryJsiTHBHbIMH
NEeHCTBUAMM:
I') NPUHATHE ceOsl M IPYTHX JIIOJei:
- NPUHMMATh MOTHUBBI M apryMEHTHl JpPYyrux JOJAed mnpu
aHaJIu3e Pe3yJIbTaTOB JEATEIIbHOCTH;
- IPU3HABATH CBOE MPABO W MPABO JPYTUX JIFOJACH Ha OIINOKH;
- pa3BUBaTh COCOOHOCTH MIOHMMATh MHP C TIO3HIIUU JIPYTOTO
4eJ0BeKa
OK 07. B 00J1acTH 3K0J10rH4€CKOr0 BOCIIUTAHUSA:
CoieiicTBOBATD - chOPMHUPOBAHHOCTH IKOJIOTHUECKOH KYTbTYPHI, IOHHMAHHE c(OPMHPOBAHHOCTh YMEHUS MPUMEHSATH TOJTy4YeHHBIC 3HAHHS




COXpaHEHUIO BIUSHUS ~ COLIMAJIbHO-D)KOHOMUYECKUX  IMPOILIECCOB  Ha | JJisi OOBSICHEHUS OMOJOTUYECKUX IMPOIIECCOB U SIBICHUM, IS
Oprmanmeﬁ COCTOSIHHUE HpI/IpOI[HOﬁ U COLHAIBHOU cpedpl, OCO3HaHHUE IMPUHATHA ITPAKTUICCKUX peIlIeHHﬁ B MOBCEIHECBHOM JKU3HHU C
cpensl, I106ATbHOTO XapaKTepa SKOIOTHYECKHX [IPOBIEM; Lelblo  obecrneueHus 6G3OHaCHUOCTI/I CBOErO 3JI0pOBbSL U
pecypcocoepexeHn o o . | 3IOpPOBBSl  OKPYXAIOIIMX JIOACH, COOIIOJEHHUS 370POBOIO
- IJIJAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKPYXKaIOLIEH .
10, IPUMEHSATh . . o0pasa KU3HH, HOPM I'PaMOTHOTO TIOBEJICHUSI B OKPYXKAIOIICH
cpele Ha OCHOBE 3HAHUSA LEJIeH YCTOMYMBOIO pa3BUTUA "
3HaHUA 00 pel I y p IIPUPOAHOU cpene; IIOHUMAaHue HEOOXOUMOCTH
M3MEHEHUH KinMata, | 1C/I0BCICCTBA, UCIIOJIb30BAHUS JIOCTIDKCHUI COBPEMEHHOW OHOIIOTHH U
IIPUHIIUIIBI aKTMBHOE  HENPHATHE  [CHCTBUM, TMPUHOCSIIMX  BPE | GHOTEXHOIOTHH IS PAMOHATLHOTO IPHPOIONIOIL30BAHMS
OepexIINBOro OKpPY’KaIOIIeH cpene;
IIPOU3BOJICTBA, - YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
3¢)£1’6KTHBHO MOCJIEACTBUS MPEANPUHUMAEMbIX JIECUCTBUN, NMPENOTBPAIIATH
JIEUCTBOBAThH B X
YpE3BBIYANHBIX ’ .
CHTYAIHIX - paclIMpEeHHE OIbITa  JEATEIBHOCTH  JKOJOTMYECKOU
HaIIPaBJIEHHOCTH;
- OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COLMAJIBHON JESITEIBHOCTH
K 1.2. FOTOBHOCTh K TpYyAY, OCO3HAaHHE LEHHOCTH MAaCTEPCTBA,
Ocy1ecTBiATh TPy IOTIO0HE; C(l);pMHpOBaHIéOCTL YMEHUN  KPUTHYECKH  OLECHHUBATH
o . MH(pOpMaLMIO OMOJIOTMYECKOTIO COAEPHKAHUS
HIOATOTOBKY K - TOTOBHOCTh K aKTUBHOW JESATEIHLHOCTH TEXHOJIOTMYECKON U pMatt AP ’
HCIIOJIb30BAHUIO

MHCTPYMEHTA U
OCHACTKH JIst
paboThl Ha
TOKapHBIX CTAHKAX C
HpOrpaMMHEIM
yIpaBlIeHUEM B
COOTBECTCTBUH C
MOJTy4YeHHBIM
3a/IaHUEM (BKJITIOUast
HM3rOTOBJICHUE
npoOHOM AeTanu u
KOHTPOJIb
apaMeTpoB)

COLMAJIbHOW HampaBIEHHOCTH, CHOCOOHOCTh MHULMUPOBATb,
IUIAHUPOBaTb M CAMOCTOATEIBHO  BBIIIOJIHATH  TaKylO
JESTEIILHOCTD;

- MHTEpeC K pa3IM4HbIM cdepam HpodeccHOHATHLHON
JeSITeNIbHOCTH,

BJIa/IETh HaBbIKaMH y4eOHO-MCCIIEI0BaTENbCKOW U MPOEKTHOM
NeSITeIbHOCTH, HaBBIKaMU Pa3pelieHus mpoosem;

- BBISIBIISITD PUYHNHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIn3UpOBaTh 3a/ady, BBIIBUraTh TMIIOTE3Y €€ PEILCHUs,
HaXOAWTb  apryMEeHThl A J0Ka3aTelbCTBA  CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMETPhl U KPUTEPUH PELICHHUS;

- AHaJIM3WpoOBaThb IIOJTYYCHHBIC B XOJAC PCHICHUA 3aJjadyn

ano6peTeHHe OnbITa IPHUMCHCHHUA OCHOBHBIX MCTOJIO0B
HAay4HOT'O IIO3HAHUA, HCIIOJIB3YCMbIX B OMOJIOrUH:
Ha6J'II-O,Z[CHI/I}I H OIIMCaHuA JXHUBBIX CHCTEM, IIPOLCCCOB H

ﬂBHCHI/IfI; opranuMzallii MW IMPOBCACHUA OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHHUA THUIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIOY HCCIICYyCMBIMU BCJIIMYHNHaAMU,

00BICHEHUS MOJIYYCHHBIX PE3YyJIbTATOB H (I)OpMy.TII/IpOBaHI/IH
BBIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX HOHSITPIP'I, TCOpI/II\/'I u
3aKOHOB




pe3yJIbTaThl, KPUTUYECKU OLEHUBATh HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCUTHh 3HAHUSA B IO3HABATEIBHYID U
MPAKTUYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

- yMETh HWHTErPUPOBATH 3HAHUS M3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBMIaTh HOBBIE WJEH, NpeaIarartb OpPUTHMHAIbHbBIC
MOAXOAbI U PEIICHHUS;

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSTEIIBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4eOHO-UCCIIeI0BATEIBCKOM,
MPOEKTHOW U COLIMATIbHOM JEATEIIbHOCTH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 80
B T.4. JopMe NMPAKTHYECKOI MOATOTOBKE 12
OcHoBHoOE coiepraHue 60
TEOpeTUIeCcKoe 00ydeHue 42
IPAKTUYECKHUE 3aHSITUS 16
1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKaAHUE 12
PAKTUYECKHUE 3aHSITUS 10
71a00paTOPHBIE 3aHATHS 2
Koncyabranumn 4
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 4
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

B ToM uncJsie B

DopMuUpyeMbl
HaumenoBanue | Coaep:kaHue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), Oo0bem dopme e
pa3iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3AaHATHS, IPUKJIATHOH MOAYJ/Ib (MPH HAJHMYNH) YacoB  |[MPaKTH4YecKoii —
MOAT0TOBKH
1 2 3 4 5)
Pa3gen 1. KieTtka — cTpyKTYpHO-()YHKIIMOHAJILHAS €IUHHUIA )KUBOT0 18
Tema 1.1. OcHoBHOe coaep:kanue 2 OK 2
buonorus kak Teoperuueckoe o0yueHue: 2
nayka. O01ast | Coppemenmbie oTpacitn 6HOIOrHIECKUX 3HAHMH. CBA3b GHOIOTHH C APYTHUMH HAYKAMH:
XapaKTepPUCTUK | Groxumusi, Onodu3uka, OnoHMKa, reHoreorpadus u ap. Posb u MmecTo Ononoruu B
A )KU3HU (OopMHUPOBAHNUN COBPEMEHHOM HAay4YHOI KapTUHBI MUpa. Y POBHU OpraHU3alluy )KUBON MaTepUu.
OO01mas xapakTepuCcTHKA KU3HH, CBOMCTBA JKUBBIX CUCTEM. XUMUYECKUH COCTaB KIETOK
Tema 1.2. OcHoOBHOe coiep:KaHue 6 OK-1
CTpyKTypHO- TeopeTnueckoe odyueHue: 2 OK-2
¢ynxkuuonanbH | Kierounas teopust (T. IlIBanu, M. lneiinen, P. BupxoB). OCHOBHbBIE MTOJOXKEHHUS OK-4
asl OpraHu3anus | COBpEeMEHHOM KJIETOYHOU Teopuu. THUIbI KJIIETOUHON OpraHu3alui: TPOKAPUOTUUECKUN U IK.1.2
KJIETOK sykapuoTudeckuil. OJJTHOKJIETOUHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHne
npokapuoTHyeckoi kieTku. CTpoeHue sykapuoTudeckoi kinetku. Hexierounsie popMmel
KHU3HH (BUPYCHI, OakTepruodarm)
JlaGopaTopHble 3aHATHSA: 2
[TpuoOperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOITMPOBAHUS TP BBHITIOJTHEHUT
1a00paTOpHBIX PaboT:
JlaGoparopHas
1. JlaGoparopHas paboTta «CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) U
KJIETOYHBIEC BKITIOYCHUS (KpaxMai, KapOTHHOUIBI, XJIOPOIIIACTHI, XPOMOTLIACTHI )»
[TonroroBka MUKpOIpenapaToB, HaOIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISIBJICHHE
pa3IHUMii MEXy U3ydaeMbIMH 00beKTaMH, (HOPMYITHUPOBAHHE BHIBOJOB
IIpodeccuoHaIbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOr0 3aHATUS 2 2

Bupychbie u 6akTepuanbHble 3a060neBanus. OOIMe NPUHLIUITBI UCTIOIb30BAHUS
JIeKapCTBEHHbIX BemiecTB. OcoOeHHOCTH NMPUMEHEHHs aHTHONOTUKOB. [IpencTaBnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalnel, TOATOTOBICHHBIX 10 NePEUHI0 UCTOYHUKOB,

12




pEeKOMEH0BaHHBIX MpenoaaBaTenem. [Ipodpunakcuka 3aboneBanuii mpu padboTe mo
npodeccuu 15.01.38 OnepaTop-Hanaauuk MeTaNI000padaTHIBAIOIINX CTAHKOB

Tema 1.3. OcHoBHoOE coaepxaHue 4 OK-1
CTpyKTypHO- Teoperudeckoe o0yueHue: 2 OK-2
GyHKIMOHAIBH | XpomocomHas Teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHEIi HabOp KIIETOK,
bie (PaKTOPBI TOMOJIOTUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TAITOUAHBIA U JUTUIOUIHBIN HAOOD.
HacJIeACTBEHHOC | Hykneunossle kucioThl: JIHK, PHK Haxoxnenue B kiieTke, UX CTpoeHUE U (DYHKITHH.
™ MaTtpuuHble TPOLECcCHl B KIIETKE: perinKanus, OnocuHTe3 Oenka, pernapanus. ['enernueckuit

KOJ[ U €r0 CBOICTBa

IIpakTHYecKHne 3aHATHS: 2

Pemrenue 3amau Ha onpeeneHue Mocae0BaTeIbHOCTU HYKIICOTHA0B, aMUHOKHUCIIOT B HOPME

Y B CIIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKi1eoTua0B JJHK
Tema 1.4. OcHoBHoOE coaepxaHue 2 OK-2
O0OmeH BemecTB | Teopernveckoe odyueHue: 2
H npeBpameHne | [Jopstue MeTab0IU3M. ACCUMIUISINS U TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTaboau3Ma. THIibl
JHEpPIruu B oOMeHa BelIecTB: aBTOTPOGHBIN U reTepoTpodHbIil, a3poOHBINA U aHadpoOHBIN. [TnacTuyeckuit
KJICTKE obMmeH. DoTocrHTEe3. XEeMOCHHTE3
Tema 1.5. OcHoBHOE conepxaHue 2 OK -2
KusHeHHbIN TeopeTnueckoe odyueHue: 2 OK -4
UK KJIETKH. Kiterounslii nukin, ero nepuoasl. MuTos, ero cTaiuy ¥ MNpOMCXOJALIUE IPOLECCHI.
Muro3. Meiio3 | Buonoruueckoe 3Hauenue MuTo3a. Meitos u ero craguu. IloBenenre XxpoMocoM B Melo3e.

Kpoccunrosep. buonornueckuii cMbica Meno3a

IIpakTHYeckune 3aHATHSA: 2

MonekynsipHbIi ypOBEHb OpraHU3aluu KUBOTO
Pasnea 2. Crpoenue u GyHKIIMM OPpraHu3Ma 20
Tema 2.1. OcHoBHOE conepxaHue 2 OK-2
Crpoenne Teopernueckoe odyueHnue: 2 OK -4
OpraHusma MHoOrokieToYHble Oprann3mMel. B3anMOCBSI3b OPraHOB U CUCTEMBI OPTAHOB B

MHOTOKJIETOYHOM Opranu3Me. ['oMeocTas opranusma u ero nojajep kaHue B mporecce

KU3HEICSITSIIbHOCTH
Tema 2.2. OcHoBHoOE coepxraHue 2 OK-2
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DopMbI Teoperuueckoe o0yueHue:
PasSMHOKCHUSA dopMbl pa3MHOKEHUST OpraHu3MoB. becrooe u mooBoe pazMHOKeHHEe. Buapl 6ecmonoro
OpraHusmMoB pasMHoxxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y suBoTHbIX. CriepMaToreses u

ooreHe3. CTpoeHHe MOJIOBBIX KIETOK. OII0J0TBOPEHNE
Tema 2.3. OcHOBHOe coiep:kaHue OK -2
OnTorenes TeopeTrnueckoe o0yueHue: OK-4
pacTeHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpuoreHes u ero craguu. [loctamOpruoHanbHbIN
KUBOTHBIX U nepuoa. CTaauu MocTIMOPUOHATIBLHOTO Pa3BUTHS Y )KHBOTHBIX U YesioBeka. [Ipsmoe u
Y€JI0BCKA HenpsiMoe pazBuTue. buosornyeckoe crapenure u cMepTb. OHTOreHe3 pacTeHUI
Tema 2.4. OcHoBHOE coaepxaHue OK-2
3axonomepHocT | Teoperuueckoe o0yyeHue: OK -4
U HACJIE€A0BAHMUA | OCHOBHBIC IOHITHS TEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHOpUIHOE ¥ TTOJUTHOPUIHOE CKpelnBanue). B3anmoaeiicTerue reHoB

IIpakTH4yecKkue 3aHATHS:

Pewrenue 3amau Ha onpeaeneHne BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHBIX IPU3HAKOB

MIPH MOHO-, IU-, TIOJUTUOPUTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHUE

FEHOTHUIMYECKUX CXEM CKPELIMBAHUS
Tema 2.5. OcHoBHOe coep:kaHue OK-1
CuenieHHoe TeopeTnueckoe odyueHue: OK-2
Hacjien0BaHHe 3akonbl T. Moprana. CuersieHHOe HaclieIoBaHUE T€HOB, HAPYIICHUE CIICTUICHHS.
NPU3HAKOB Hacnenosanue nprsHakoB, CIEMJIEHHBIX C TOJIOM

IIpakTHYecKHe 3aHATHSA:

Pemenue 3anau Ha onpeneneHre BEpOSITHOCTA BO3SHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB

IIPY CLIETUIEHHOM HAaCJIE0BaHUH, COCTaBJIEHUE N'€HOTUIIMYECKUX CXEM CKPELIUBAHUS
Tema 2.6. OcHoBHOE conepxaHue OK-1
3akonomepHocT | Teopernueckoe o0y4enue: OK -2
u N3MeHYnBOCTh IPU3HAKOB. BUABI N3MEHUMBOCTH: HACIECACTBEHHAsI U HEHACIIECCTBEHHAS. OK-4
U3MEHIMBOCTH 3aKOH FrOMOJIOTHYECKUX PAJIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBumos).

MyTtanroHHas TeOpHst K3MEHUYUBOCTH. BHJIBI MyTaIiii ¥ TPHYUHBI UX BOSHUKHOBCHHS.
Kapuortum yenoeka. HacneacTBeHHbBIE 3a00IeBaHUs YeoBeKka. [ eHHBIE 1 XPOMOCOMHBIE
00J1e3HU YeoBeka. bojie3Hu ¢ HacaeICTBEHHOM MPeIpacioioKeHHOCThIO. 3HAUCHHE
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MGI[HHHHCKOﬁ TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN TCHCTUYICCKHUX 3a001€BaHNi
YCJIO0BCKa

IIpakTHYeckune 3aHATHSA: 2

Pewrenue 3amau Ha onpeneneHue TMIa MyTalluy [IPU NIepeiade HaclIeICTBEHHbIX TPU3HAKOB,

COCTABJICHHE T'€HOTUIINYECKUX CXEM CKPEIIUBaHUs

IIpakTHYecKkHe 3aHATHS: 2

Crtpoenue u GyHKIMH OpraHu3Ma
Paznen 3. Teopusi 3BoJIONNH 6
Tema 3.1. OcHoBHoOE coepKaHue 2 OK -2
Hcropus TeopeTnueckoe odyueHnue: 2 OK-4
IBOJIIOLMOHHOIO | [Teprrie sBoMONIOHHBIC KoHIenuu (JK.b. Jlamapk, JK.JI. Broddon). DBomonnonHas reopus
yuceHus. Y. JapBuna. CuHTeTHUECKAs! TEOPHUS SBOJIIOLUU U €€ OCHOBHBIC TTOJIOKEHUS.
MuxposBosronu MuxposBomntouus. [lonmynsinus Kak 3JieMeHTapHas eIMHUIA SBOTOIUU. [ eHeTnueckue
s OCHOBBI IBOJIIOIMHU. DJIEMEHTapHBIE (PaKTOpbI HBONMIOIMU. EcTecTBEHHBII 0TOOp —

HanpaBIAOIMUN (akTop BoMonMU. Bumoodpa3oBanue Kak pe3ysbTaT MUKPOIBOIIOIHH
Tema 3.2. OcHOBHOe co/iep:KaHue 2 OK-2
Maxkpossosaonn | Teoperndeckoe o0yueHnue: 2 OK -4
51 MakponsBosmtorus. PopMbl 1 OCHOBHBIE HaripaBieHus: MakposBostroiuu (A.H. CeBepiios).
Bo3uukHOBeHME | [TyTu gocTHXKEeHHs OUOIOrHYecKoro mporpecca. CoxpaHeHre OHOpa3sHOOOpasys Ha 3eMle.
U pasBuTue ['unoTe3bl ¥ Teopuu BO3SHUKHOBEHUS JKM3HU Ha 3emiie. [losiBieHue nepBhIX KIETOK U UX
KU3HU Ha 3eMi1e | spomonus. [IpoKapHOTHI M SyKapHOTHL. [IponCX0kKIeHNEe MHOTOKIETOYHBIX OPTaHU3MOB.

Bo3HuKHOBEHHE OCHOBHBIX 1IAPCTB AYKAPUOT
Tema 3.3. OcHoBHOE coaepxaHue 2 OK-2
IIpoucxoxnenue | Teopernueckoe o0yyeHue: 2 OK-4
"ej10BEKa — AHTponosiorus — Hayka o yesoBeke. CucremaTHueckoe MoJoKeHue yenoseka. CXoacTBo U
AHTPONOICHE3 OTJINYUS YEJIOBEKA C )KUBOTHHIMU. OCHOBHBIE CTaIMM AHTPOIOTE€HE3a. DBOIIOLUS

COBPEMEHHOTO YENIOBEKA.

UYenoBeueckue pachl M UX €JUHCTBO. BpeMsi U myTH pacceieHus YelloBeKa 10 IJIaHEeTe.

[IpucnocoOaeHHOCT YeTOBEeKa K Pa3HbIM yCIOBUSM CpPebl
Pasnen 4. Dxonorust 18
Tema 4.1. OcHOBHOe coep:kaHue 2 OK-1
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Jdkosnornyeckue | Teopernueckoe o0yuenme: OK -2
daxTopsI H Cpenpl 0OuTaHMUsS OPraHU3MOB: BOAHAS, HA3€MHO-BO3TyIITHASI, TOYBEHHAS, OK-7
CPCAbI XKU3HU BHYTpHOpranu3MeHHasi. DU3NKO-XUMHUYECKHUE OCOOCHHOCTH Cpell OOUTaHHsI OPTaHU3MOB.

[Tpucnocobaenns OpraHu3MoOB K JKU3HU B pa3HbIX cpenax. [IoHATHE S9KOIOTHYecKOro

¢axropa. Knaccudukanus sxonornueckux paxropos. IIpaBuino munnmyma FO. JIubuxa.

3akon TosepanTHocTH B. Illendopna
Tema 4.2. OcHOBHOe co/iep:KaHue OK-1
Honmyasiuus, Teopernueckoe o0yueHue: OK-2
coo01ecTBa, DOKosiornyeckas XxapakTepuCTHKa BUJAa U MOMYJIAUU. DKOJIOTHYeCcKas HUILA BUJA. OK-7
IKROCUCTEMBI DKOJIOTUYECKHE XapaKTepUCTHKH nommyisiiiu. Coo0IIecTBa U 3KoCHCTeMbl. bro1ieHo3 u ero

cTpykTypa. CBsi3u MeXy opranu3MamMu B OuorieHo3e. CTpyKTypHbIE KOMITOHEHTHI

9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, peyLIeHTbl. KpyroBOpOT BEIIECTB U OTOK YHEPTUU

B ’Kocucteme. Tpoduyeckue ypoBHH

IIpakTnyeckue 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHbBIE NTOKA3aTENIN 3KOCUCTEMBL. buoMacca u nmpoayKIus.

DKoslornyeckre NupaMu bl yrces, 6uomacchl U 3Hepruu. [IpaBuiio nupaMuabl SHEPruu.

Penienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BELECTBA U

SHEPI'UU B SKOCUCTEMAX C COCTaBJIEHHE TPOPUUECKUX LIeNeH U mupamMul OMOMAacChl U SHEPTUH
Tema 4.3. OcHoBHOE conepxaHue OK-1
buocdepa - Teopernueckoe odyueHue: OK -2
rjaodaabHast buocdepa — xxuBas o6onouka 3emnu. PazButue npencrapienuii o onocdepe B Tpynax B.U. OK-7
dKoJIoruieckasi | Bepuanckoro. O6mactu 6nocdepsl u ee KoMnoHeHTHI. JKrBoe BelecTBo 6rocdepsl u ero
cucTeMa yHKIHH.

3aKOHOMEPHOCTH CyIlIecTBOBaHUsI Onocdepsl. OcobeHHOCTH Onochepshl Kak TI00aTbHON

sKocucTeMbl. JluHamuueckoe paBHoBecue B brocepe. KpyroBopots! BemiecTs u

OMOreoXMMHYECKHEe HUKIIBL. [ 100anbHbIe 3KOJOTHYeCKHe POOIeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coep:kaHue OK-1
Baunsinune Teopernueckoe odyueHue: OK -2
AHTPONMOTE€HHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha Ouocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOT€HHOTO OK-4
¢pakTopoB Ha BO3/CHUCTBUS. AHTPOIIOT€HHbIE BO3/IeHCTBHS Ha aTMocdepy. Bo3neiicTBust Ha ruapocdepy. OK -7
ouocpepy BosneiictBus Ha mutocdepy. AHTPONIOTEHHbIE BO3JICHCTBUS HA OMOTHYECKUE COOOIIECTBA. 1K 1.2

YFJ'Iy6J'ICHHO N3YyYar0TCA OTXOAbI, CBSA3aAHHBIC C OHpCI[CJ'IGHHOfI HpO(I)CCCI/ICI\/'I/CHeLII/IaHLHOCTBIO

16




IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEPKAHUE TPAKTHYECKOT0 3aHATHSA

[IpakTuueckoe 3anarue «OTx0/1bI Mpou3BoACTBa». Ha ocHOBe denepanbHOro
KJIacCU(UKALMOHHOTO KaTajaora OTX0A0B ONPEEIATh KJIACC OMACHOCTU OTXOJIOB; arperaTHoe
coctosiHre U Pu3nueckyro GopMy 0TX0/10B, 00pa3yroIKXcs Ha paboueM MecTe / Ha dTarnax
MIPOM3BOJICTBA, CBsA3aHHBIE ¢ podeccueiilS.01.32 Oneparop CTAaHKOB ¢ TPOrPaMMHBIM
yIpaBIeHUEM

Tema 4.5.
Bausnue
COIMAIBbHO-
3KO0JOTHYeCKHUX
(¢paxkTopoB Ha
310pOBbe
JyeJI0BeKa

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqelme:

N

310poBbE U €ro cocTaBisAromue. GakTopsl, MOJOKUTEIBHO U OTPULIATENBHO BIMSIOIINE HA
opranusm uesnoseka. [Ipo0iema TeXHOreHHbIX BO3IEHCTBUI Ha 3710POBbE YEJIOBEKA
(371eKTpOMarHuTHBIE NOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIIYMBbI, paJUalys U T.I1.).
Ananranus opraHu3zMa 4ejoBeka K (akropaMm okpyxatoriei cpenbl. [IpuHIumns
dbopmupoBaHus 310poBbecOeperatoiero nopeaeHus. Gusnueckas akTUBHOCTD U 3/10pPOBbE.
BbrnoxnumMmueckue acrekThl PalOHAJIbHOI'O NUTAHUA

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIeP:KaAHHE JIA00PATOPHOT0 3aHATHS

JlaGopaTopHas paboTa Ha BEIOOP:

1. Jlaboparopnas pabota «YMCTBEHHas pabOTOCTIOCOOHOCTHY
OBnazieHre MeTO/1aMu OIpe/IeNIeH s ToKa3aTeNleil yMCTBEHHOM paboTOCIIOCOOHOCTH,
00BSICHEHHE MOTYYEHHBIX PE3YJIbTaTOB U (POPMYIMPOBAHUE BHIBOAOB (IMCBMEHHO) C
WCTIOJIh30BAaHNEM HAayUHBIX MMOHITUHN, TEOPUI U 3aKOHOB

2. JlaboparopHas pabota «BiusiHne abnotndyeckux (pakTopoB Ha YeIoBeKa (HU3KUE U

BBICOKHE TEMIIEPATYPHI)»

W3ydenne MexaHW3MOB aJaNTalliil OpraHu3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam
1 00BSICHEHHE MOJIYYEHHBIX PE3YyJIbTaTOB U (HOPMYJIHPOBAHKE BHIBO/IOB (ITMCHbMEHHO) C
WCTIOJIh30BAaHNEM HAayUYHBIX MMOHITUH, TEOPUI U 3aKOHOB
B kauecTBe TpUIrTEpOB CHUKAIOUINX PA0OTOCIOCOOHOCTH UCIOIb30BaTh YCIOBUS
OCyIIECTBIEHUS MPOPECCHOHATBLHON AesITeIbHOCTU: LIIyM, TeMIIepaTypa, pundeckas
Harpyska u T.JI.

OK -2
OK-4
OK-7
K 1.2

IIpakTHYecKkHe 3aHATHA:
Teopernyeckue acreKkTsl SKOJIOTHH

Pasznen 5. buoJsiorust B ;KU3HH

OK-1
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Tema 5.1. OCHOBHOE CO/IePKAHUE 6 OK -2
buoTexHo/IOTHH | Teopernueckoe colepKaHue: 4 OK-4
B JKH3HH buoTtexHoOIOrHs Kak HayKa v IPOU3BOACTBO. OCHOBHBIC HAIPABICHUS COBPEMCHHOM 4 HK 1.2
Kamxaoro ouoTtexHosoruu. Meroasl 0MotexHosioru. O0bEKTH OMOTEXHOIOTMHA. DTHKA

OMOTEXHOJOTMYECKHX M TCHETUYECKUX dKCIIepuMeHTOB. [IpaBuiia morcka u aHaimm3a

OMO3KOJIOTHUYECKOW MHPOPMAITUU U3 Pa3IMYHBIX UCTOYHHKOB (Hay4Hasi M y4eOHO-HaydHas

JTUTEpaTypa, CpelicTBa MaccoBoi nHpopMaruu, cetb IHTepHET U apyrue)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIeP:KAHHE MPAKTHYECKOT0 3aHATUS 2

Keticpl Ha aHaM3 HHGOPMALIUU O HAYYHBIX JOCTHKCHHSX B 00JIACTH T€HETHUCCKUX 2 2

TEXHOJIOTUH, KJICTOYHON MH)KEHEPHH, TTUIIIEBBIX OMOTEXHOJIOTHii. 3amuTa Kekca:

MPEJICTABIICHUE PE3YJIbTATOB PEHICHHS KEHCOB (BBICTYIIJICHHUE C IIPE3CHTAIUCH )
Tema 5.2 BUOTeXHOJI0TrUM U TeXHUYECKHE CHCTEMBbI 4
Tema 5.2 OcHoOBHOe co/iep:KaHue 4 OK-1
buortexHosoruu | [IpodeccHonaabHO-0PHEHTHPOBAHHOE COIEP/KAHNE MPAKTHYECKOT0 3aHATHS 4 OK -2
W TEXHUYMECKUE | PaspyTie GHOTEXHONOTUI C IPUMEHEHHEM TEXHUUECKHX CUCTEM (OHMOMHKEHEpHs, 2 2 OK -4
CHCTEMBI ononHpopMaTrKa, OHOHUKA) U UX IPUMEHEHHE B )KU3HHU YCIIOBEKA, TOMCK U aHAIH3 IIK 1.2

nHGbOPMAIINY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas ¥ yueOHO-Hay4YHas JTUTepaTypa, CpeicTBa

MaccoBoi uHpopmaiuu, cetb IHTEpHET U apyrue)

Keticpl Ha aHanm3 nHGOPMALIUN O PA3BUTUH OMOTEXHOJIOTHI ¢ TPUMEHCHHEM TeXHUUECKUX

cucTeM (1o rpymnmnam)

3ammra keiica: [IpeacraBienne pe3yabTaToB PEIICHUs KEHCOB (BBICTYILJIEHUE C 2 2

MIPE3CHTALNEH )
Koncyabranumn 4
IIpome:xxyTouHa 4
sl aTTecTalus DK3aMeH
MO TUCHHIIHHE
Bcero: 80 12
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3. YCJIOBUS PEAJIN3AIIAHA ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JAUCHUIIJINHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Jns peanuzauuy MOporpamMmbl JUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIIME CHelHalbHbIe
MOMEIIEHUS: YU4eOHBIN KaOMHET « XUMHUH U OHOJIOTHI.
Kabuner «Xumuu u OHOJIOTHHY, OCHAIIICHHBIH B coOoTBeTCTBUU ¢ [Ipmmoxenuem 3 OITOII-I1
o podeccun 15.01.38 OnepaTop-Hamaguuk MeTamioopadbaThIBAIOIINX CTAHKOB.
3.2. UndopmannonHoe odecnevyenne peajusalum NporpamMmbl
1. JInst peanu3zanuu nporpaMMbl OMOIHOTEUHbIN (OHT 00pa3oBaTeIbHON OpraHUu3aluyd UMeeT
NIeYaTHBIE W/WIIN 3JIEKTPOHHBIE 00pa3oBaTelbHbIe M HHPOPMALMOHHBIE PECYPChI, PEKOMEHJOBAHHBIE
JUTSL KCTIOJIB30BaHUSI B 00pa30BaTEIbHOM MpOIIecce, HEe cTaplie 5 JIeT C MOMEHTa U3/aHHUs.
OcHOBHbIE HCTOYHHKH:

=

[Tapmrytuna JI.A. EcrectBo3nanue. buonorus. (2-e usn., crep.) yueonuk 2020

2. KoncrantunoB B.M., Pe3anoB A. I'., ®aneesa E. O. buonorus, yueOHuK 11 ipodeccuii u
CHEIMAIbHOCTEH TEXHUUECKOTO M €CTeCTBEHHO-HAay4HOTo npodmist. — M.: M3naTenbckuii LeHTp
«Axamemus», 2022.

JlonoJHUTEIbHbIE HCTOYHUKH:

1. benses . K., v I'.M., Ky3unenosa JI.H. u np. buonorus (6a3oBsiit yposens). 10 kimacc. —
M., 2019.

2. benses /1. K., demviui .M., bBopoaun I1.M. u np. buonorus (6a3oBsiii ypoBeHs). 11 kimacc. —
M., 2018.

3. Enxwuna JI. B. buonorus. Bech mkonsHbIN Kypc B Tabnunax. — M., 2020.

HNuTepHeT-pecypcebl:

1. www. sbio. info (Bcs Ouonorus. CoBpeMeHHast OMOJIOTHS, CTaTbU, HOBOCTH, OMOJINOTEKA).

2. www. window. edu. ru (Equaoe okHO focTyIa K 00pa3zoBaTeiabHBIM pecypcam MHTepHeTa 1mo
OMOJIOTHH ).

3. www.5ballov. ru/test (TecT qys aOUTypHUEHTOB 110 BCEMY IIKOJILHOMY KypCy OMOJIOTHH).

4. www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAaIIMOHHBIE BUKTOPHHBI 110 OMOJIOTUHA —
HKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEpCUTETA).

5. www. biology. ru (buonorus B OTkpbITOM Kojutemke. CalT CONEpKUT INEKTPOHHBIA yUeOHHMK
no 6uosoruu, On-line TecTsl).

6. www. informika. ru (O1eKTpOoHHBIH yueOHUK, OONBLION CIIMCOK MHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buomornueckas kapTuHa Mupa. Pasgen KoMIbIOTEpHOro Yy4yeOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM roCy1apCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

8. www. nature. ok. ru (Peakue m mcuesaronme XUBOTHbIE Poccrm — MPOEKT DKOIOTHIECKOTO
uentpa MI'Y um. M. B. JIomoHOCOBa).

9. www. kozlenkoa. narod. ru ([Ins Tex, KTO y4uTCsS caM M YYHT JPYTUX; OYHO M TUCTAHIIMOHHO,
OMOoJIOTUHU, XUMHH, IPYTUM IIPEMETaMm).

10. www. schoolcity. by (buosorus B Borpocax u 0TBETax).

11. www. bril2002. narod. ru (buonorus mis mkoapHUKOB. KpaTkas, KOMIakTHas, HO TIOCTATOYHO
nonpobHas uHpopmauus 1o pasgenam: «OOmas Ouonorus», «boraHuka», «30010THI,
«YenoBeky).

IIporpammHoe o0ecrieuenune

1. Omnepannonnas cucrema Microsoft Windows 10

2. aket nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobomnoe mporpaMmHOe oOecreueHue, He
OTpaHHYEHO, OECCPOUHO);

4. MUnrepuer 6paysep Google Chrome (GecruiaTHoe mporpamMmHoe obecriedeHne, He OrpaHudeHo,
OeccpouHo);
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K-Lite Codec Pack — yHuBepcanbHbIii HA0Op KOACKOB (KOAMPOBIIMKOB-ICKOIUPOBIIUKOB) U
YTUIMT JJIs8 TPOCMOTpa M 00paboTkM ayamo- U Buaeo(dailyioB (OecruiaTHOE TPOrpamMMHOE
obecrnieueHne, He OrPaHUICHO, OECCPOYHO);

WinDjView — mporpamma s npocmoTpa (aiiioB B dopmare DIV m DjVu (cBobGomHoe
nporpaMmmMHoe o0ecriedeHue, He OrpaHu4YeHO, OECCPOUHO);

Foxit Reader — mnpukiagHoe mporpaMMHOE OOeCreYeHHe IS MPOCMOTPa 3ICKTPOHHBIX
JTOKyMEeHTOB B crtanmapte PDF (OGecrutatHoe mporpammHoe oOecriedeHre, HE OTpPaHHYEHO,
OecCcpovHo).
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

Kontrpoas wu

TACIATITAHBI

OlleHKA pPe3ylbTaTOB OCBOEHUS  0OIme00pa3oBaTeNbHOM  UCIUTUTHHEI

PacKpBIBAIOTCS 4Yepe3 NUCIUIUTMHAPHBIC PE3yNIbTaThl, HAMpaBICHHBbIE Ha (QopMHupoBaHUE OOMMX W

HpO(l)eCCI/IOHaJ'II)HI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Horo Mmarepuala.

Oo0man
KOMIIeTeHIIUSA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznen 1. Kiierka —
CTPYKTYPHO-
(yHKIIHOHAJBHAS eIMHULA
JKHBOI'0

. «MoJIeKyJIApHBIN YPOBEHb
OpraHU3aluy )KUBOT0»

OK 02

buonorus kak Hayka. O6rmias
XapaKTEPUCTUKA KU3HH

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOJOB MUKPOCKOIIMPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbaunpl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI

3aroTHeHUEe CPABHUTEILHOM TAOIUIIBI
CXOJICTBA M PA3JINYHIA )KHBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

CrpyktypHO-(pyHKIIMOHAIbHAS
OpraHu3aIys KJIETOK

OneHuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTaIbHOM KapThl 110
KJaccu(UKaUKU KJIETOK U UX CTPOCHUIO
Ha MPO- U YKapUOTHUUYECKUX U 10
LIapCTBaM B MUHU TPYIIax
BoinonHenue u 3amuTa 1abopaTopHbIX
pabor:

«Ctpoenue KIeTKu (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmai, KapOTHHOUIBI,
XJIOPOTIIIACThI, XPOMOIIIIACTHI )»
[IpakTuueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalHeH,
[IO/ITOTOBJIEHHBIX IO MEPEUHIO
VCTOYHUKOB, PEKOMEH0BaHHBIX
IpernojaBaTesieM

OK 01
OK 02

CrpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTaIBHBIN OIIPOC

PazpaboTtka rioccapust

Pemenue 3anay Ha onpeneneHne
IIOCJIEI0BATEIBHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykiaeotunos JJHK

OK 02

OOMEH BELIECTB U
NpeBpaIlcHUE YHEPTUHU B KIICTKE

OpOHTAIBHBIN ONIPOC

3anoHeHne CPaBHUTEIBLHON TaOIUIIBI
XapaKTepUCTUK TUIIOB OOMEeHa
BEIIECTB
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OK 02
OK 04

JKU3HEHHBIN 1K KIETKH.
Murto3. Meiio3

OO0cyxIeHre 0 BOMIPOCaM JICKIHH
Pa3paboTka neHThI BpeMeHU
JKU3HEHHOTO IHKJIa

Pasznen 2. Ctpoenue u
(pyHKIIUM OpraHu3zMa

. “Ctpoenue U QpyHKIIMU OpraHu3ma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas IUCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTEpPUCTUKON
ux QyHKIHUNA

OK 02

@OpMBI pa3MHOKECHUS
OpPraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anosHeHue TaOIHIIBI ¢ KPATKOU
XapaKTePUCTUKON U TIpuMepaMu hopm
Pa3MHOYKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka JeHThl BpeMEHU C
XapaKTEPUCTUKOM ITAlOB OHTOTEHE3a
OTACJILHOM I'PYIINON )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBneHue KU3HEHHBIX IIUKIIOB
pacTeHuil o oTaenam (MOXOBHUIHbIE,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTU HACIEAOBaHUS

PazpaboTtka rioccapus
OpOoHTANBHBIN 0IPOC

Tect o Bompocam JIeKIUu
Pemenue 3anay Ha onpeneneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX MPU3HAKOB MPU
MOHO-, J1U-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3HUPYIOIIEM CKpPEIIMBAHHH,
COCTABJICHUEC I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUS

OK 01
OK 02

CueneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSITHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB NIPU
CIIETIJICHHOM HaCJIeJI0OBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpEIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalyy IIpU epeaaye
HAaCJICACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXCM
CKpeILIUBaHUsI
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Paznen 3. Teopus 3Bo1I0ONNH

. “TeopeTnuecKkre aceKThl SBOJIOLIUHI
KU3HM Ha 3emie’”

OK 02 Hcropust 3BOIIOIIMOHHOTO OpoHTaTIBHBIN OIPOC

OK 04 ydeHust. MUKPOIBOIIOLHS Pa3zpaboTka rioccapust TEepMHUHOB
Pa3paboTka 1€eHTBl BpEMEHU pa3BUTHUS
SBOJIIOILIMOHHOTO YYEHHUS

OK 02 Makpo3Botonusi. OuenuBaemasi TUCKyCCHS:

OK 04 BO3HUKHOBEHHUE U pa3BUTHE HCIIOJIb30BaHUE APTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH ISl TOKA3aTeIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U PAa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yemoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHThI BpeMEH!
IIPOUCXOXKICHUS YeJIOBEKa

Paznea 4. DxoJorus

OK 01 Okonorunyeckue HakTopel U Tect 1O KOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpensl )KU3HU cpeaaM KU3HU OPraHU3MOB

OK 07

OK 01 [Honynsuus, cooOuiecTBa, CocraBieHue cxeM KpyroBopora

OK 02 3KOCUCTEMBI BEIICCTB, UCTIOJIB3YS MaTePHAIIBI JICKITUU

OK 07 Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacyeTHbIX 3aIaHHH 110 MIEPEHOCY
BEILIECTBA U SHEPTHUHU B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUECKUX LIETeH 1
nUpamMul 6MOMacChl U SHEPTUU

OK 01 buocdepa - rmobanpHas OrnenrBaemasi IUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tecr

OK 07

OK 01 BiisH1ME aHTPONIOreHHBIX Tect

OK 02 (akTopoB Ha Grochepy I[Mpaktiyeckas paboTa “OTX0/IbI

OK 04 MPOU3BOACTBA”

OK 07

K 1.2

OK 02 Bnusiaue connanbHO- OnenuBaemast TUCKyCCHS

OK 04 9KOJIOTHYECKUX (PaKTOPOB Ha BrinonHenue 1abopaTtopHoil paboTs! Ha

OK 07 37I0pPOBbE YEIIOBEKA BEIOOD:

K 1.2 "YMcTBeHHas! pabOTOCTIOCOOHOCTH",

"Biustaue abnotnyeckux (akTopoB Ha
4esloBeKa (HU3KHE U BBICOKHE
Temneparypsl)”

Pasnea 5. buoJjiorusi B ;KM3HHU

3amuTa Keiica: nmpeacTaBIeHue
pe3yJIbTaTOB PELIEHUS KEHCOB
(BBICTYTIIIEHUE C TIPE3CHTAIUEH )
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OK 01
OK 02

buorexHonoruu B )KU3HHA

BrinmonHenue kelica Ha aHaiIu3

KaXJIOTO “H(pOpMaIUK 0 HAYYHBIX JOCTHKEHHSIX

OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,

IIK 1.2 KJICTOYHOW WHXKEHEPUH, TUIIEBBIX
O6uoTexXHOJIOTHH (TI0 TpynIam),
MIPE/ICTABIICHUE PE3YIbTATOB PEIICHUS
Ke¥CcoB

OK 01 buorexHonornu n TexHuYeckue |BrIToHEeHNe Kelica Ha aHaAIN3

OK 02 CUCTEMBbI uH(bOpMaIUU O Pa3BUTHUS

OK 04 OMOTEXHOJIOTHI C MPUMEHEHHEM

[IK 1.2

TEXHUYECKUX CUCTEM (10 TPYyIIIam),
IpEeJICTaBICHUE PE3YJIbTATOB PEIICHUS
KelcoB
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