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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
00111€00pa30BaTEIbHBIX, «16 » mas 2024r.
COIMAJILHO-TYMaHHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JIACITUTLINH

IIporokois Ne 5

«15» mas 2024 r.

[Iporpamma yuebHOW jaucuuiiHbl  «buonorus» pa3paboraHa 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 pelicTByromei peaakiuu), DenepajbHOr0 TOCYIAPCTBEHHOTO
00pa3oBaTENFHOTO CTAaHAAPTa CPEOHEr0 NPOPECCHOHATBHOTO O0pa30BaHUSA 1O CIEHUAIBHOCTH
15.02.16 TexHonorus MaMHOCTpoeHUs (YTBEpXKIIEH MprKazoM MuHUCTepCTBa 00pa30oBaHUs U HAYKU
Poccuiickoit @enepanuu ot 14 urons 2022 r. N 444), pekoMeHJaUsAMU 110 OPraHU3alMU [TOJIy4YEHUs
cpenHero oOmiero oOpa3oBaHUs B IIpeleiax OCBOCHHS 00pa30oBaTENIbHBIX MPOrpPaMM CPEIHEro
npodeCCHOHATBFHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C y4eTOM TpeOOBaHUI
denepanbHBIX TOCYJApPCTBEHHBIX OO0pa30BaTENbHBIX CTAHJAPTOB W MOJIy4aeMOH CHEeNHaTbHOCTU
CpeaHero MpoQecCHOHAIBHOTO O0pa30BaHMs, MIPUMEPHOM MPOrpaMMOil y4eOHON JWCIUILTHHBI
«buonorus» s nmpodeccHOHANBHBIX — 00pa30oBaTEeNbHBIX  OpraHM3alfii, PEKOMEHIOBaHHON
denepanbHBIM TOCYIapPCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEKICHHEM TOTIOJHUTEILHOTO
npodeccuonanbHOro oopasoBanust « MHCTUTYT pa3BUTHUS TPO(HECCHOHATBLHOTO 00pa3oBaHusy (anee —
ObI'OY O «UPIIO») B KayecTBE MPUMEPHOM MpOrpaMMbl Uil peaau3aluyd OCHOBHOM
npodeccuonansHoi ob6pazoBarenbHOl mporpammbl CI1O Ha 6a3e OcHOBHOIrO 001ero oOpa3zoBaHus C
MOJTy4YeHUuEM CpeHero ooiiero oopazoBanusi, mpoToko Ne 14 ot «30» Hos106ps 2022 T.

Opranuzanus-pa3padoTuuK:
l'ocynapctBenHoe Oro/KeTHOE mMpodeccHoHaNbHOe 00pa3oBaTeabHOE YupexaeHne MOCKOBCKOU

obmnactu «CeprueBo-Ilocaackuii KommemK»

ABTOp-pa3zpabOTUHK:

Cunuipina U.H. - npenogasarens ['BIIOY MO «Ceprueso-Ilocanckuii komemx»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILIIAHBI « BUOJIOT UST»

1.1. MecTo ucumMinHbI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammbl CIIO

OO6meoOpa3oBatenbHas aucuuiuinHa «buonorus» wn3ywdaercs Ha 0a30BOM  YpOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHAa OCHOBHOW MpO(EeCCHOHATBHONH 00pa3oBaTeIbHON
nporpammbl  CIIO B coorBerctBun ¢ @PI'OC mno cneuuansHoctd 15.02.16 Texnomnorus
MAaIIUHOCTPOCHHS.

1.2. Heau U miianHupyeMblie pe3yabTAThl 0CBOCHUS IMCIUILINHbI:

Hean: QopmupoBaHue Yy CTYyAEHTOB MPEACTaBIEHUS O CTPYKTYPHO-(PYHKLIMOHAIBHOM
OpraHU3alMM KUBBIX CHCTEM Pa3HOI'0 PaHIa KaK OCHOBBI IPUHATHS PEIIEHUI B OTHOILIEHUH OOBEKTOB
’KMBOM MPUPOJIBI U B IPOU3BOJCTBEHHBIX CUTYaLUSX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3usi W OCOOCHHOCTEH MKUBBIX CHCTEM
Pa3HOro YpOBHS OpraHMU3alluH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJIOTHYECKUX TPOLIECCOB U SBICHUI
B OKpYJKaromied cpene, LEJIOCTHON Hay4HOM KapTHHBI MHUpA, B3aMMOCBS3M M B3aWMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS OIPENENATh *UBbIE OOBEKTHl B IMPHUPOJE; HMPOBOIUTH HAOIIOAEHUS 32
HKOCUCTEMAaMHU Ul BBISBICHUS €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHWUH, UHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOJCHUH,

3) cdopmHpoBaTh HABBIKM NPOBEACHHS MPOCTEHIINX OHOJOIMYECKHX HSKCHEPUMEHTAIBHBIX
MCCIIEIOBAaHH C COOJIOZICHUEM TPaBMII O€30MIaCHOTO OOpaIieHus ¢ 00BEKTaMU U 000PYAOBaHHEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh WH(POPMAIMIO OHOJIOTHYECKOTO XapakTepa M3 Pa3IMYHbBIX
HCTOYHUKOB;

5) copMupoBaTh YMEHHS IPOTHO3UPOBATH ITOCIIEACTBUS CBOCH JEATEIHEHOCTH TI0 OTHOIICHHUIO K
OKpY’Karollel cpezie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTh M COOJIOAATH MEphbl NPOPHIAKTUKU
3a00JIeBaHUH.

6) chpopMHpOBaTH MOHUMAaHHE 3HAYMMOCTH TOCTH)KEHUI OMOJIOTMYECKOM HayK! M TEXHOJIOTUH B
MPAKTUYECKON JEATeNbHOCTH YeJOBEKa, DPa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHH |
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 TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JE€ATENHHOCTH TEXHOJOIMYECKOH H

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBIMIOJIHATH  TaKylo
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM MmpodecCHOHATHHON

JESATEIIBHOCTH,
OBnajgeHue yHUBEpCalIbHBIMM YUEOHBIMHM IO3HABATEJIbHBIMU
JEUCTBUSIMHU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENbHO (HOPMYyJIHUpPOBaTh U AKTyaIU3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHbIN NPU3HAK UM OCHOBAHUS AJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OINpEAENATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMETpbl U
KPUTEPHUN UX TOCTUKEHUS;

- BBUBIATH  3aKOHOMEPHOCTM U INPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B

JACATCIIBHOCTh, OILCHHUBATH

COOTBETCTBHC PE3YIbTATOB OEJIsIM, OLICHUBATh PUCKHA

MOCJIEACTBUN NeITETbHOCTH,

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJIU OHUOJOTHH B
CUCTEME HAy4yHOrO 3HaHHs; (PYHKIMOHAIbHONH TPaMOTHOCTU
YeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPo0em;
chOpPMUPOBAHHOCTh ~ YMEHHUS  PacKpbIBaTh  COJAEp KaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTHYECKUX TEPMUHOB W TIOHSITHI:

JKW3Hb, KJIETKA, TKAaHb, OpraH, OpraHW3M, BHUJ, NOMYJISLUA,

IKOCUCTeMa, OuoreHo3, Ouochepa; merabommsm (oOMeH
BEIICCTB u MIpEeBpaICHIEC JHEPTUN), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeka, CTpYKTypHas

OpraHu3alys )KUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYJISLINS,
CaMOBOCITpOM3Be/IeHnEe (PETpPOIyKIUsi), HACIEACTBEHHOCTD,
U3MEHYHMBOCTb, 3HEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YPOBHEBasi OpraHU3aIlus;

c(hOpMUPOBAHHOCTh ~ YMEHHS  PACKpbIBaTh  COJEPKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOIIMOHHOM,
MPOUCXOKICHHS )KU3HU U YETIOBEKA;

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

IIO3HAHUs, HCIIOJIB3YCMBIX B




- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TMPU  PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:

- BJIAJETh HAaBBIKAMU  y4eOHO-HCCIIEOBATEILCKOH U
MPOCKTHOH NI TEILHOCTH, HABBIKAMHU pa3pelieHus! 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,

Ha6JIIOI[€HI/ISI U OIHMCaHUA JKHUBBIX CHCTEM, IIPOLECCCOB H

ﬂBHCHHfI; opraHuMzalii MW MPOBCACHUA OHOJIOTUYECKOrO
OKCIICPUMCHTA, BBIABHUXCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKAY HCCIICOYCMbIMHA B&JIN4YnHaMU,

OOBSICHEHUS TIOJYYEHHBIX Pe3ylbTaToB U (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJb30BAaHUEM HAYYHBIX MOHATUH, TEOPHH U
3aKOHOB;

c(OpPMUPOBAHHOCTh  YMEHHUS

BBIICIATD CYIICCTBCHHBIC

OpU3HAKU BHUPYCOB, JYKaApHOT;

OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpraHu3MOB, BHIOB,

KJIETOK IPOKapuoT |

OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHIECTB U TMPEBPAICHUS JHEPrUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOJ0TBOPCHHUS, PA3BUTHUS H
Pa3MHOKCHHUS, WHIWBUAYAIBHOTO Pa3BUTUS  OpraHu3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOIO
otOopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene oOOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,

AHTPOIIOTCHHBIX N3MEHEeHNH! B 3KOCHUCTEMAX cBOEH
MCCTHOCTH, KPYrOoBOpOTa BEIICCTB U NPECBPALICHNUE SOHEPTHUU B
o6uocdepe;

c(hOpPMUPOBAHHOCTh YMEHHUS peliaTh OUOJOrHMYECKUe 3a/1adH,
COCTaBISTh TEHOTHUIUYECKHE CXEMBbl CKPEUIMBAHUS IS
pa3HBIX THUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OpPraHU3MOB,
COCTaBIATh CXEMBl TIEpEeHOCa BEIIeCTB M JHEPruu B

9KOCHCcTEeMax (IIETH MUTAHUs, TTUIIEBBIC CETH)

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
CpeJ/ICTBa MOUCKA,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:
- c(OpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKH U OOILIECTBEHHOU

chOpMUPOBAHHOCTh  yMEHUW  KPUTHYECKH  OICHUBATH

nH(popMannio OHOJOTUYECKOTO COJEPXKAaHUS, BKIIIOUYAIOLIYIO

NICCBAOHAYYHBIC 3HaHUA us3 PAa3JIMIHBIX HCTOYHUKOB




aHanmm3a u
UHTEPIIpETau
UHPOpPMALIUHU U
UH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHABLHOM
JeATEIILHOCTH

IMPAKTHUKHU, OCHOBAHHOTI'O Ha JAuajiore

KYJIBTYD,

CIIOCOOCTBYIOLLETO OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIbTYPHOM MUPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YMUTATEIIBCKOW KYJBTYPBI
KaK CpeICTBa B3aMMOJACHUCTBHS MEXKIY JIOJbMH M IO3HAHHUSA
MUDA;

- OCO3HaHUE LIEHHOCTH HAYYHOU IEATENbHOCTH, 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(bOpMaI_[I/II/I

MTOUCK,

pas3INYHbIX BUAOB U (GOPM IPECTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMaTax Cc Yy4eToM
Ha3Ha4YeHUs] MHQPOpMAIMU M IEJeBON ayJUTOpPHH, BBIOMpas
ONTUMAJIBHYIO (OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(QOpPMAILIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- UCIIOJIB30BaTh CpelcTBa MH(POPMALIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U

COOII0IEHUEM

OpraHU3aIMOHHBIX
TpeboBaHuU

3ama4y = C
TEXHUKHU

0€30MacHOCTH, TUTHEHBI, PecypcocOepeXeHusl, MPaBOBBIX U

STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

3PrOHOMUKH,

- BJIaJIeTh HaBbIKAMU pPaclO3HABaHUS U 3alIUThl HH(OpMAaLIUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JMYHOCTH

(cpencTBa MaccoBod HMH(OPMALUMH, HAYYHO-TIOMYJISIPHBIC

MaTepuaibl);  UHTEPIPETUPOBATb  STUYECKHE  ACIEKThI

COBPEMEHHBIX HCCJICIOBAaHUN B OWOJIOTMH, MEIUIUHE,
OMOTEXHOJIOTHH, PaCCMATPUBATh TIIO0AIBHBIC SKOJIOTHYCCKHE
npoOJIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TTO3HUIIHIO;

c(OPMHPOBAHHOCTh  YMEHUH

IINCBbMCHHBIC n YCTHBIC

cO31aBaThb COOCTBEHHEIE

COOOLICHUST HAa  OCHOBE
OMOJIOrMYecKOl HH(POPMAIMK W3 HECKOJBKUX HCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSATHNHBINA armapar OmoIoruu




OK 04. DddexTrBHO

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U

npno6peTeHHe OIlblITa INPHUMCHCHHA OCHOBHBIX MECTOJ0B

B3aUMO/ICHCTBOBATD | caMOOIPEIEIICHHIO;
W pabotath B | opyanenne HaBbIKAMH y1eBHO-UCCIENOBATENbCKOH, | oy oo TTOSHANHA, - HCLOTL3YCMBIX B Ouozoruu:
KOJITIEKTHBE " . . HaOJIIOZIEHUST W OIMCaHMS JKUBBIX CHCTEM, IPOLIECCOB MU
KOMAaHJIe TIPOCKTHOM H COUHAIBHOM NCATCIEHOCTH, SBJICHUI; OpraHM3alMd M IPOBEIEHHUS OHOJIOTUYECKOro
Opinajgenne  yHMBEPCAILHBIMH  KOMMYHHKATHBHBIMH | sxcriepHMEHTa, BBIJIBUKECHUS TUIIOTE3, BBISBIICHUS
JAefiCTBUSIMM: 3aBUCHMOCTH  MEXJIy  MCCIEAyEeMBIMH  BEJIMYMHAMU,
0) coBMecTHAs AeSITeIbHOCTD! OOBSICHEHUS TOJYYEHHBIX PE3YyJbTATOB U (HOPMYJIUPOBAHUS
- [OHMMATh ¥ HCIOJB30BATh IMPEMMYLIECTBA KOMAHIHOH | BPIBOJIOB C HCIIOIb30BAHHCM HAYYHBIX IOHSTHH, TCOPHH H
MHAUBUAYaIbHON paboOThI; 3aKOHOB
- PUHUMATD (S COBMECTHOH  JIESTEIBHOCTH,
OpPraHW30BBIBaTh M KOOPAMHUPOBATH ICHCTBHA IO €€
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;
- OCYIIECTBJIATH MO3UTHBHOE CTPATETHMUYECKOE IIOBEJICHHE B
pa3IMyYHBIX ~ CHUTyalMsX, MOPOSBIATH  TBOPYECTBO  H
BOOOpakeHue, ObITh HHUITUATHBHBIM
OBnajenue YHHBepCaAJIbHbIMHU peryJsiTHBHbIMH
JAedCTBUAMM:
r) NpuHATHE cefsi U APYTUX JIIO/eii:
- NPUHMMATh MOTHUBBI M apryMEHTHl JpPYyrux JOJAed mnpu
aHaJIM3€ Pe3yJIbTATOB JEATEIIbHOCTH;
- IPU3HABATh CBOE MIPABO U MPABO JIPYTHUX JIIOJEH HAa OLUINOKH;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MHP C MO3ULUHU JPYTOro
4enoBeKa
OK 07. B 00J1acTH 3K0J10rH4€CKOr0 BOCIIUTAHUSA:
CoelicTBOBAaTh - chOPMHUPOBAHHOCTH IKOJIOTHUECKOH KYTbTYPHI, IOHHMAHHE c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSATH MOTYUICHHBIC 3HAHHS




COXPAHECHUIO BIIASIHUSA COLMAJIbHO-)KOHOMUYECKHUX [IPOLIECCOB Ha | JUIA OOBACHEHHS OMOJOTHMYECKUX IMPOIECCOB U SBICHUH, A
Oprmanmeﬁ COCTOSIHUE HpHpOI[HOfI U COLHAIBHOU Cpelbl, OCO3HAHUE IIPUHATHA [TPAKTUYCCKUX pCHIeHI/Iﬁ B MOBCEIHEBHOM JKU3HH C
cpensl, I106aIBHOTO XapaKTepa dKOJIOTHUECKHX TPOGIEM; Lenblo  obecrneueHus 6630HaCHuOCTI/I CBOEr0 3I0pOBbSI U
pecypcocOepexeHn o o . | 3OPOBBSl  OKPYXAIOIIMX JIOACH, COOIIOJEHHUS 370POBOIrO
- INIAHUPOBAHUE U OCYILECTBICHUE NEUCTBUN B OKPYXKAIOIICH N
10, IIPUMEHSITH . . o0pas3a >KM3HH, HOPM IPaMOTHOTO TIOBEJCHUS B OKpPY>KaIOLIeH
Cpelle Ha OCHOBE 3HAHMA IEJe YCTOMYMBOIO pa3BUTHUSI o
3HaHUA 00 pel I y p IIPUPOTHON cpene; [IOHUMaHue HE00X0IUMOCTHU
M3MEHEHUH KinMata, | 1C/I0BCICCTBA, MCIIOJIb30BAHUS  JOCTIDKCHUH COBPEMEHHOW OHOJIIOTHH U
IIPUHIUIIBI AKTUBHOC  HENPHUATHE  JCUCTBHUH, IPUHOCAINUX  BPEHA | GHOTEXHOJIOTHM ISl pAallMOHAIBLHOTO MPUPOIONOIB30BaHNUS
OepexIINBOro OKpPY’KaIOIIeH cpene;
IIPOU3BOJICTBA, - YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
3®?6KTHBHO MOCJIEACTBUS MPEANPUHUMAEMbIX JIECUCTBUN, NMPENOTBPAIIATH
JIEUCTBOBATH B X
YpE3BBIYANHBIX ’ .
CHTYaLHAX - pacliMpeHue OmbITa  JACATEIBHOCTH  3KOJIOTUYECKOU
HAIPaBJIEHHOCTHU;
- OBJIaZICHHE HaBBIKAMH Y4E€OHO-HCCIICAOBATEIbCKOM, MPOEKTHON U
COLMAJIBHON JESITEIBHOCTH
[IK 5.4. | TOTOBHOCTh K TpPYIdy, OCO3HAHHE IIEHHOCTH MAaCTEpCTBa,
PealH30BEIBATE TpyI0TIO6HE; cOpPMUPOBAHHOCTh ~ YMEHHUW  KPHUTHYCCKH  OIICHHUBATH
o N uH(GOPMAIIHIO0 OMOIOTUYECKOTO COJIePIKAHNUS,
TEXHOJIOTHYECKHUE - TOTOBHOCTh K aKTUBHOW AEATEIBHOCTH TEXHOJOTHYECKOU U
IMPONIECCChI B COHH&HBHOﬁ HaIpaBJICHHOCTH, CITOCOOHOCTH HHULIMUPOBATD, HpH06peTeHHe ONbITa NPHUMEHEHHUS OCHOBHBIX METOJOB
MAIIMHOCTPOUTENbH | IJIAHUPOBAaTh W CaMOCTOSITENIbHO  BBIMOJHATH ~ TAaKyl | HAYYHOTO  [O3HAHUS,  MCHOJb3yEMbIX B OHOJIOTHU:
OM IIPOM3BOJACTBE C | AEATEIBHOCTD; Ha6HIOI[eHI/IH U OIIHMCaHUA JKHUBBIX CHCTEM, IIPOLECCOB H
coOmoieHreEM - uHTepec K pasmMUHBIM chepam mpodeccuoHabHoii | ABICHUM; OpraHM3alMM M MPOBENCHHA  OHOTOrMYECKOTro
. JKCIIEPUMEHTA, BBIIBIKEHUS TUIIOTES, BBIABIICHUS
TpeOOBaHUI OXpaHbI | 1EATEIbHOCTH,
3aBUCUMOCTH MEX Y HCCIENYEMBIMU BEJIMYMHAMU,

TpyAaa,
0€30I1aCHOCTH

KU3HEAESITEIBHOCTH
51 3aILUTHI
OKpY’KaroIlen

Cpenbl, IPUHIUIIOB U
METO/I0B

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

- BBISIBIISITD MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U u
aKTyaJIn3UpOBaTh 3a/ady, BBIIBUraTh TMIIOTE3Y €€ PEILCHUs,
HaXOAWTb  apryMEHThl A JO0Ka3aTelbCTBA  CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3WpoOBaThb IIOJTYYCHHBIC B XOJAC PCHICHUA 3aJjadyn

OOBSICHEHUS TOJNYYEHHBIX PE3yJIbTaTOB M (HOPMYITUPOBAHUS
BBIBOJIOB C HCIOJB30BAaHWEM HAyUYHBIX MOHITHHA, TEOpUH U
3aKOHOB




OEepEeKIUBOTO
POM3BOJICTBA.

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

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

- yMETh HWHTErpUpPOBAaTh 3HAHUS M3 Pa3HbIX MPEAMETHBIX
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 IUCHUIIHHBI U BUbI y4eOHOH padoThI

Bupa yueOHoii padboThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 72
B T.4. JopMe NMPAKTHYECKOI MOATOTOBKE 12
OcHoBHoOE coiepraHue 56
TEOpeTUIeCcKoe 00ydeHue 38
IPAKTUYECKHUE 3aHSITUS 16
1a00paTOPHBIE 3aHATHS 2
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIePsKaAHUE 14
TeopeTudecKoe o0ydeHue 2
PAKTUYECKHUE 3aHSITUS 10
nabopaTOpHBIE 3aHATUS 2
IIpomeskyTouHas arrecTauus (3a4er) 2
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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
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

IIpakTHYecKHe 3aHATHSA:

BupycHbie u 6akTepuanbHble 3a060eBanus. OOIMe NPUHLIUIIBI UCTIOIb30BAHUS
JIeKapCTBEHHBIX BellecTB. OcoOOEHHOCTH NMPUMEHEHHs aHTHONOTUKOB. [IpencTaBnenue
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YCTHBIX COOOILEHUH ¢ Tpe3eHTalNeH, TOATOTOBICHHBIX 10 IEPEUHIO0 UCTOYHUKOB,
PEKOMEHIOBaHHBIX npenogasaresieM. [Ipodunakruka 3aboneBanuii npu padore no
cnenuanbHocTy 15.02.16 TexHomorus MalmMHOCTPOEHUS

Tema 1.3. OcHoBHoOE coepxaHue 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.
HacJaeACTBEHHOC | Hykneunossle kuciotel: JIHK, PHK naxoxneHnue B kiieTke, UX CTpoeHUEe U (PYHKITHH.
™ MaTtpuuHble TPOLECCHl B KIIETKE: peIinKanus, OnocuHTe3 Oenka, pernapanus. ['enernueckuit

KOJI M €r0 CBOICTBa

IIpakTHYeckne 3aHATHSA: 2

Pemrenue 3amau Ha onpeeneHue mocae0BaTeIbHOCTU HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME

U B CIIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKi1eoTua0B JJHK
Tema 1.4. OcHoBHoOE coaepxaHue 2 OK-2
O0Omen BemecT | TeopeTHueckoe ooyuyeHue: 2
H nmpeBpameHne | [Jopstue MeTab0aU3M. ACCUMIUISAINS U TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTaboau3Ma. THIibl
JHEpIruu B oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIi, a3poOHbINA U aHadpoOHBIN. [TnacTuyeckuit
KJIETKE obmeH. PoToCHuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOE conepxaHue 4 OK-2
KusHeHHbIN TeopeTnueckoe odyueHue: 2 OK -4
UK KJIETKH. Kiterounslii nukin, ero nepuoasl. MuTos, €ero CTaiuy ¥ MpOUCXOJALINE TPOLECCHI.
Muro3. Meiio3 | Buonoruueckoe 3Hauenue MuTo3a. Meitos u ero craguu. IloBenenre XxpoMocoM B Melo3e.

Kpoccunrosep. buonornueckuii cMbIca Meno3a

IIpakTHyeckue 3aHATHA: 2

MonekynsipHbIi ypOBEHb OpraHU3aluu KUBOTO
Pasnen 2. Ctpoenue u QyHKIIMM OPraHU3Ma 20
Tema 2.1. OcHoBHOE conepxxaHue 2 OK -2
Crpoenne Teopernueckoe odyueHnue: 2 OK -4
OpraHusma MHoOrokieToYHble Oprann3Mel. B3anMOCBSI3b OPraHOB M CUCTEMBI OPTAHOB B

MHOT'OKJICTOYHOM OPraHu3Me. I'omeocras opraHu3Ma M €ro noJACpKaHuec B IMPonecce
KHU3HCACATCIIBHOCTH
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Tema 2.2. OcHoBHOE conepxaHue OK -2
DopmbI TeopeTnueckoe odyueHue:
PasMHOKEHHS DopMBbI pa3MHOKEHUST OpraHU3MOB. becroioe u mooBoe pa3MHOKeHHEe. Buapl Oecronoro
OpraHusMoB pa3mHoxeHus. [lonoBoe pazmHoxkeHue. ['amerorenes y :)kuBOTHbIX. CriepMaTorenes u

ooreHe3. CTpoeHue MmoyIoBbIX Ki1eTOK. OIIOq0TBOpEHNE
Tema 2.3. OcHOBHOe co/iep:KaHue OK -2
OnTorenes TeopeTrnueckoe o0yueHue: OK-4
pacTeHMmi, WupuBuayanpHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craaun. [loctamMOproHanbHbIi
*KUBOTHBIX U nepuo. CTaauu mocTSMOPHOHANIBHOTO Pa3BUTHS y )KUBOTHBIX U YeloBeka. [Ipsmoe u
“€/10BCKa HenpsiMoe pa3BuTue. buonoruueckoe crapeHue u cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOE coaepxaHue OK -2
3axonomepHocT | Teoperuueckoe o0yyeHue: OK -4
U HACJIE€A0BAHUA | OcHOBHBIC IOHATHS TEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3aKoHsl I'. Mennens

(MoHOTHOpUIHOE U TOTUTHOPHUIHOE CKpelluBaHue). B3anmoeiicTBie reHoB

IIpakTH4yecKkue 3aHATHS:

Pewrenue 3amau Ha onpeaeneHne BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHbIX IPU3HAKOB

IpU MOHO-, JI-, TOJIUTUOPUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHNH, COCTABIICHHE

TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHoBHOe coep:kaHue OK-1
CuemnieHHnoe TeopeTnueckoe odyueHue: OK -2
HacCJI€I0BAaHHE 3akonbl T. Moprana. CueryieHHOe Hacle/I0BaHUE T€HOB, HAPYLIEHUE CLIETUICHHUS.
NPU3HAKOB Hacnenosanue npusHakoB, CLEINIEHHBIX C IIOJIOM

IIpakTHYecKHe 3aHATHSA:

Pemenue 3anau Ha onpeneneHre BEpOSITHOCTA BO3SHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB

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

MYTaLII/IOHHaﬂ TCOpHA UBMCHUYNBOCTH. Bugsr MYTaL[I/Iﬁ 1 NPpUYUHBI UX BO3BHUKHOBCHUSI.
KapI/IOTI/IH yenoBeka. HaciaencTBeHHEIE 3a00JIeBaHUs YelloBeKa. | eHHEIE U XPOMOCOMHBIC
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0oJie3HM YenoBeKa. bone3Hu ¢ HacneICTBEHHOM MPeIpacoioKeHHOCThIO. 3HAUYCHHE
MEAULIMHCKONW F€HETUKU B IIPEIOTBPAILIEHUH U JICYEHNN T€HETUYECKUX 3a00JIeBaHU
4eJI0BEKa

IIpakTHyeckue 3aHATHA: 4

Pewrenue 3amau Ha onpeneneHue TMa MyTaluy [IPU NIepeiade HaclIeICTBEHHbIX TPU3HAKOB, 2

COCTABJICHHE T'€HOTUIINYECKUX CXEM CKPEIIUBaHUs

Crtpoenue u GyHKIIUU OpraHu3Ma 2
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
y4eHus. Y. MapBuna. CuHTETHYECKAs TEOPUS IBOJIIOLIUU U €€ OCHOBHBIE ITOJOXKEHHUS.
MukposBoioun | Mukpossomonus. [Tomynsiys Kak 2JeMeHTapHas eJMHUILA YBOTIOLHUH. | eHeTHyecKue
! OCHOBBI 3BOJIIOIMH. DJIeMEHTapHble (pakTopsl 3BoMOIMH. EcTecTBEeHHbII 0TOOD —

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.

Bo3HUKHOBEHNE OCHOBHBIX LIapCTB AYKapUOT
Tema 3.3. OcHoBHOE coaepxaHue 2 OK-2
IIpoucxoxnenne | Teopernyeckoe odyuenmue: 2 OK-4
"ej10BEKa — AHTponosiorus — Hayka o yesoBeke. CucremaTHueckoe MoJoKeHue yenoseka. CXoacTBo U
AHTPONOICHE3 OTJINYUS YEJIOBEKA C )KUBOTHHIMU. OCHOBHBIE CTaIMM AHTPOIOTE€HE3a. DBOIIOLUS

COBPEMEHHOI0 YEJIOBEKA.

YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 yTH pacceneHus YelnoBeKa 10 TUIaHeTe.

[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHUIM CPE/Ibl
Pasnea 4. Dxosorus 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 BUJI aHTPOIIOTEHHOTO 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' 5.4

YFJ'Iy6J'ICHHO N3YYarOoTCA OTXOAbI, CBA3aHHLIC C OHpC,[[CJ'IGHHOfI HpO(I)eCCI/IeI‘/’I/CHCLII/IaHBHOCTBIO
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IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEPKAHUE TPAKTHYECKOT0 3aHATHSA
IIpakTHYeckne 3aHATHSA:

[TpakTnueckoe 3ansatue «OTX0/IbI MPOU3BOICTBA». Ha ocHOBE (enepanibHOrO
KJIACCU(UKALMOHHOTO KAaTajaora OTXO0J0B ONPEENIATh KIIACC OMACHOCTH OTXOJIOB; arperaTHoe
coctosiHre U Pu3nueckyro GopMy 0TX0/10B, 00pa3yrIKXcs Ha paboueM MecTe / Ha dTarnax
MPOU3BOJICTBA, CBSI3aHHBIE CO ceNUATbHOCTBIO 15.02.16 TexHomorus MalmmHOCTPOCHUS

Tema 4.5. OcHOBHOe co/iep:KaHue

Bausinue Teoperuyeckoe o0yueHnue:

N

CONHAJIBHO- 310poBBE U €ro cocTaBistonue. akTopbl, MOJOKHUTEIBHO U OTPULIATEIBLHO BIMSIONUIUE HA
IKOJIOTHYECKHX | opraHu3M 4enoBeka. [I[pobrema TeXHOreHHBIX BO3ACHCTBUIA HA 3JOPOBBE UEIOBEKA
(¢paxkTopoB Ha (97eKTpPOMAarHUTHBIC TIOJISI, OBITOBAsI XUMUSI, U30BITOUHBIC IITyMBI, PaIUAIHS U T.I1.).
310pOBbE Anantanus opraHu3Ma 4eioBeka K (akTopaMm oKpyxaroriei cpenbl. [IpuHIumsI

YeJI0BeKa dbopmupoBanus 310poBbecOeperaromniero noseaeHus. Ousnueckast aKTUBHOCTD U 3/I0POBbBE.
buoxumuyeckue acreKkThbl palMOHaIbHOIO IUTaHUS

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe JIA00PATOPHOI0 3aHATHS
JlaGopaTopHble 3aHATHSA:

JlaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopuas paboTa « YMCTBEHHas paOOTOCTIOCOOHOCTHY
OBnazieHre MeTo/1aMu OIpe/IeNIeH s ToKa3aTeNleil yMCTBEeHHOM paboTOCIIOCOOHOCTH,
00BSICHEHHUE MOJTyUYEHHBIX PE3YIbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB (ITUCHBMEHHO) C
HCIOJIb30BAHUEM HAayUHBIX MOHIATUHN, TEOPUI U 3aKOHOB

2. JlaGopatopHas pabota «BausHue abnotndyeckux (pakTopoB Ha yeaoBeKa (HU3KUE U

BBICOKHE TEMIIEpaTyphl)»

M3ydenne MexaHU3MOB aJalTallii OpraHu3Ma 4eJoBeKa K HU3KMM U BBICOKMM TeMIlepaTypam
1 00bsSCHEHHE MOJTYUYEHHBIX Pe3yJIbTaTOB U (POPMYJIMPOBAaHUE BBIBOJOB (ITMCbMEHHO) C
HCIOJIb30BAHNUEM HAayUHBIX MMOHATUH, TEOPUI U 3aKOHOB

B kauecTBe TPUITEPOB CHUKAIOIUX PAOOTOCTIOCOOHOCTH UCIIONIB30BAThH YCIOBUS
OCYyIIECTBIEHUS MPOPECCHOHATBLHON AesITeIbHOCTU: LIIyM, TeMIIepaTypa, pundeckas
Harpyska u T.JI.

OK -2
OK-4
OK -7
[IK 5.4

IIpakTHYeckHe 3aHATHSA:
ACIIEKTEI SKOJIOTUH

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJepKaAHNe (COMepPKaHUe IPUKJIATHOTO MOAYJIs1)

17




Pa3pnen 5. buoJsiorusi B :ku3Hu 8 OK-1
Tema 5.1. OCHOBHOE cojiepKaHue 4 OK -2
buoTexHo/I0OTHH | Teopernueckoe cofepKaHMe: 2 OK-4
B JKH3HH buoTtexHoOMIOrHs Kak HayKa U IPOU3BOACTBO. OCHOBHBIC HAIPABICHUS COBPEMCHHOM 2 1K 5.4
Kamxaoro ouorexHonoruu. Meroasl 0MotexHosioru. OObEKTH OMOTEXHOMOTMHA. DTHKA

OMOTEXHOJOTMYECKUX U TCHETHYSCKHUX IKCIIepUMEHTOB. [IpaBuiia morcka 1 aHaam3a

OMO09KOJIOTHYECKOI HH(POPMAIIMU M3 PA3IMYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-HaydHasI

JUTEpaTypa, CPEeACTBAa MacCOBOW MH(OpMaInu, ceTh IHTEpHET U apyTrHe)

IpakTHyeckue 3aHATHA: 2

Keticel Ha aHann3 nHGOPMALIMK O HAYYHBIX JOCTHIKCHHUSIX B 00JIACTH T€HETHUCCKUX 2 2

TEXHOJIOTUH, KJICTOYHON MH)KEHEPHH, TUIIEBBIX OMOTEXHOJIOTHIA. 3aIuTa Keica:

[IPEICTABJICHHUE PE3YJIbTATOB PEUICHHS KEHCOB (BBICTYIIJICHHUE C TPE3CHTAIIUCH)
Tema 5.2 BUOTeXHOJI0rUM U TeXHUYECKHE CHCTEMBbI 4
Tema 5.2 OcHoOBHOe coiep:KaHue 4 OK-1
buorexHonoruu IIpakTuyeckue 3aHATHSA: 4 OK -2
W TEXHUYECKNE | Paspyitie GMOTEXHOIOIMI ¢ NPUMEHEHHEM TEXHUYECKHX CHCTEM (OMOMHKEHEPHS, 2 2 OK-4
CHCTEMBI OMouH(pOpMaTHKa, OHOHMKA) M UX IPUMEHEHHE B )KU3HH YEIOBEKA, TOMCK M aHAIIN3 1K' 5.4

nHGbOPMAIIMY U3 PA3IMYHBIX HCTOYHUKOB (HaydHas ¥ yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa

MaccoBoi uHpopmaiuu, cetb aTepHeT 1 npyrue)

Keticel Ha aHanu3 nHGOPMALIUK O PA3BUTHH OMOTEXHOJIOTHI C MPUMEHEHHEM TEXHHUUECKUX

cucTeM (1o rpymnmnam)

3amura keica: [IpencraBiieHue pe3yabTaToOB PEIICHUS KEHCOB (BBICTYTICHHE C 2 2

MIPE3CHTAINEH )
IIpomexyTouna 2
sl aTTecTalus JuddepeHnmrpoBaHHbIi 3a4eT
MO TUCHHIIHHE
Bcero: 72 12
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHUITJINHBbI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Kaouner «Xumun 1 OMOIOTHI», OCHAILICHHBIH B COOTBETCTBUU ¢ npuioxkeHneM 3 OITOII-I1
no criequanbHocTH 15.02.16 «TexHonmorus MalIMHOCTPOEHUS
3.2. UudopmanuonHoe odecriedeHne 00yueHust

Jnst peanmzanuu mporpamMmbl OnOnmorednsiii GpoHa oOpa3oBaTeNbHONW OpPraHU3AIMH UMEET
IIeYaTHbBIE U 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HH()OPMAIIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE IS
UCTIOJIb30BaHUS B 00pa30BaTEIbLHOM IIPOLIECCe, HE CTapIIIe MATH JIEeT C MOMEHTA U3JaHHUS.

OcHOBHBIC HCTOYHHKH:

1. [Tapmrytuna JI.A. EcrectBo3Hanue. buonorus. (2-e usn., crep.) yueonuk 2020
2. KoncrantunoB B.M., PezanoB A. I'., ®aneesa E. O. buonorus, y4eOHHMK miist
npodeccuii U CHENUATBHOCTEH TEXHUYECKOTO U EeCTeCTBEHHO-HayyHoro mnpodwmist. — M.:

W3narenbckuit meHTp «Akamemusy, 2020.
JlonoJIHUTEIbHbIE HCTOYHUKH:

1. benses /. K., Apmvmui .M., Ky3uneuosa JI.LH. u ap. buonorus (6a30Bblii ypoBeHb).
10 xnacc. —M., 2019.

2. benses . K., v .M., bopoaun I1.M. u ap. buonorus (6a3oBsiii ypoBeHs). 11
Kknacc. —M., 2018.

3. Enkuna JI. B. buonorus. Bech mkonpHbIN Kypce B Tabnunax. — M., 2020.

HNuTepHeT-pecypcen:

1. www. sbio. info (Bcs Owomorms. CoBpemMeHHass OHWOJOTHS, CTaThbH, HOBOCTH,
OuOIMOTEKA).

2. www. window. edu. ru (EgmHoe OKHO HmocTyma K 0Opa3oBaTeBHBEIM pecypcam
HNHTepHeTa 1o OUOJIOTHH).

3. www.5Sballov. ru/test (Tect mns aOUTypHEHTOB IO BCEMY IIKOJIBHOMY KYpCY
OMOJIOTHH ).

4. www. vspu. ac. ru/deold/bio/bio. htm (TemekoMMyHHKAIIMOHHBIE BHKTOPUHBI IO
OMOJIOTMY —3KOJIOTHU Ha cepBepe BOPOHEIKCKOTro YHUBEPCUTETA).

5. www. biology. ru (buomorust B OtkpsiToM Kosutemke. CalT COACPKUT IICKTPOHHBIH
yaeOHUK 1o Ouonoruu, On-line TecTsl).

6. www. informika. ru (31eKTpoHHBIN Y4EOHHK, OOJIBIION CIIUCOK UHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buomornueckas kapTuHa Mupa. Pa3mgen KOMMIBIOTEPHOTO
yueOHHKa, pa3paboTaHHOro B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

8. www. nature. ok. ru (Pemkwe u wucuesaromue XKUBOTHbIE Poccum — mpoekT
Oxonorudeckoro reaTpa MI'Y um. M. B. JlomoHocoBa).

9. www. kozlenkoa. narod. ru ([Ing Tex, KTO yuuTcs caM M Y4YUT JPYIUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTHM IIPEIMETaM ).

10. www. schoolcity. by (buonorus B Bonpocax 1 oTBeTax).

11. www. bril2002. narod. ru (buomorust myis mkonpHMKOB. KpaTkasi, koMnakTHasi, HO

JIOCTaTO4YHO NopoOHas nHpopmanus no pasaenam: «O0mas Ouosnorus», «boranuka», «30010rus»,
«YenoBeky).

IIporpammHoe o0ecnieueHue

1. OnepanuonHas cuctema Microsoft Windows 10

2. aket nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobomHOe mporpaMMHoOe oOecrieueHne, He
OTpaHUYEHO, OECCPOUHO);

4. Wntepuer Opaysep Google Chrome (GecmiatHoe mporpamMmmHoe oOecreueHue, He
OTpaHUYEHO, OECCPOUHO);
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5. K-Lite Codec Pack — yHuBepcanbHbIi HAa0Op KOAEKOB (KOIMPOBIIMKOB-
JEKOJUPOBIIMKOB) W YTHUJIUT JUIsl IPOCMOTpPa M 00pabOTKW ayauo- W BujaeodaiiioB (OecraTHOE
nporpaMMHOe oOecriedeHne, He OTPaHnYEHO, OECCPOUHO);

6. WinDjView — mporpamma mus mpocMmoTpa (aiiioB B ¢opmare DIV um DjVu
(cBOOOIHOE MTPOTrPaMMHOE O0ecTIeueHre, HE OTPAaHINYEHO, OECCPOUHO);
7. Foxit Reader — mpukiagHOe mporpaMMHOe OOCCIIEYeHHE IS MPOCMOTpa

AIIEKTPOHHBIX JOKyMeHTOB B cranzapre PDF (OecrutatHoe nporpamMHoe oOecrieueHue, He
OTpaHUYEHO, OECCPOYHO).
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30BATEJILHOI
TACIATITAHBI

Kontrpoas wu

OLleHKAa  PE3yJIbTaTOB

OCBOCHUA

00m1e00pa3oBaTeIbHOM  TUCITUTUTMHEL

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.

Oomas
/mpogeccuoHaIbHASA
KoOMIIeTeHIHsI (KOT)

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

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

KonrtponsHas pabora «MoneKyspHbIi
YPOBEHb OpraHU3ALMH KUBOTO)

OK 02

buonorus kak Hayka. O6rmias
XapaKTEPUCTUKA KU3HH

3arnosHeHHEe TaOIHIIBI C ONTMCAHUEM METOJIOB
MHKPOCKOIIMPOBAHUSA C UX JOCTOMHCTBAMHU U
HE/IOCTaTKaMHU.

3anonHenue Tabauipl «Bkiaa yueHbIX B
pa3BUTHE OHOJIOTHUNY

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA M PA3JINYMIA KUBOTO M HE )KUBOTO

OK 01
OK 02
OK 04

CrpyKTypHO-
(GyHKIMOHATbHAS
OpraHu3aIus KIeTOK

OnenuBaemas IUCKycCus 110 BOIIPOCaM JIEKLIMH
Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALUU KJIETOK U UX CTPOCHUIO Ha
IIPO- ¥ yKapHUOTUYECKHUX U 10 apCTBaM B
MUHHU TPYIIax

BeimonHeHue n 3amura 1abopaTopHbIX paboT:
«CtpoeHue KIIeTKH (pacTeHUsl, )KUBOTHbIE,
rpulbl) U KJIETOYHbIE BKIIOUYEHHUS (Kpaxma,
KapOTUHOMIBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[TpakTueckoe 3austue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHI0 HCTOUYHUKOB,
PEKOMEHI0BAaHHBIX MPEINOIaBaTENEM

OK 01
OK 02

CtpyKTypHO-
(GyHKIMOHATBHBIE (DAaKTOPBI
HAaCJIeICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pazpabotka rioccapus

Pemenue 3amad Ha onpeneneHue
IIOCJIEI0BATEIbHOCTH HYKJIEOTHU/IOB,
AMHWHOKHUCIIOT B HOPMEC U B CIIy4ac U3MCHCHUA
IIOCJIEI0BATEIBbHOCTH HyKi1eoTn10B JTHK

OK 02

OOMeH BEIIECTB U
MIPEeBpAITICHIE YHEPTHUH B
KJIETKE

@pOHTAIBHBIN ONPOC
3anosHeHNe CPaBHUTEIBHON TaOIUIIBI
XapaKTepUCTHK THUIIOB 0OMEHa BEIIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKU.
Muro3s. Meiio3

OO6cysxaeHre o BOIpocam JeKIHH
Pa3paboTka neHTHI BpeMEHU KU3HEHHOTO
LUKJIa

Paznen 2. Ctpoenue u
(pyHkuuu opranusma

KonTpomnbuas pabora “CtpoeHue U QyHKIUH
opraHusma’
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OK 02
OK 04

CrpoeHue opranusma

OuenuBaemas IUCKyccus

Pa3paboTka MEHTaJIBHOW KapThl TKAHEH,
OpraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPaTKOM
XapaKTePUCTUKON MX (PYHKIUI

OK 02

®DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaTIBHBINA OITPOC

3anonHeHne TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OnTOreHes pacreHui,
JKHUBOTHBIX U YCJIOBCKA

Pa3paboTka JeHTbI BpEMEHH C
XAapaKTEPUCTUKOM 3TAllOB OHTOI'€HE3a
OTZICJIBHOM I'PYIIION JKMBOTHBIX U YEJIOBEKA 10
MUKpOTpYIIIaM

Tect/onpoc

CocraBieHne KU3HEHHBIX LIUKJIOB PACTEHUH 110
otzenaM (MOXOBUAHbBIE, XBOIIEBU/IHBIE,
IIaIIOPOTHUKOBHIHBIE, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I
HacCJICaJ0BaHUsA

Pazpabotka rioccapus

@pPOHTAIBHBIN OIIPOC

Tect o Bonpocam nekuuu

Pemenue 3ana4 Ha onpeaesIeHue BEPOATHOCTH
BO3HUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB
MIPU MOHO-, M-, TOJIMTUOPUITHOM U
aHAJIM3HUPYIOIIEM CKpPEIIMBAaHUM, COCTABIICHUE
FCHOTUIIMYCCKHX CXEM CKPCHIMBAHUA

OK 01
OK 02

CrerieHHO€e HaCIEAOBaHNE
MIPU3HAKOB

Tect

PazpaboTtka rioccapus

Pemenue 3agayd Ha onpeaeneHue BEPOSITHOCTH
BO3HUKHOBCHUS HACIICACTBECHHBIX HpI/ISHaKOB
MIPY CLIETUIEHHOM HaCJIE€IOBaHNH,
COCTABJICHUEC TCHOTUIINYCCKHUX CXEM
CKpEILIBaHus

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

Tecr.

Pemenue 3amau Ha onpeneneHyre TUa MyTaluu
IIpY TIepelaye HACIEACTBEHHBIX IPU3HAKOB,
COCTaBJICHHE TEHOTHITMUECKUX CXEM
CKpPEIUBaHUSA

Paznea 3. Teopus
IBOJIOLINH

KonTponbhas padota “Teopernyeckue
ACIIEKTHI DBOIIOLINH KU3HHU Ha 3emMiie”

OK 02
OK 04

HCTOpI/IH 9BOJIOIITMOHHOI'O
YUCHUA. MI/IKpOBBOJHOI_[I/ISI

OpOHTAIBHBIN ONIPOC

Pa3paboTka rioccapus TEpMHUHOB
PazpaboTka JeHTbl BpEMEHU Pa3BUTHUS
ABOJIFOLIMOHHOTO YUEHHUSI

OK 02
OK 04

MakposBonronus.
Bo3nukHOBEHME U pa3BUTHE
JKM3HU Ha 3eMiie

OreHrBaeMast TUCKYCCHS: HCITOJIb30BaHHE
apryMEHTOB, OMOJIOTHYECKOM TEPMUHOJIOTHH U
CHUMBOJIMKH TSI TOKA3aTeIbCTBA POJICTBA
OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIT
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Pa3pa60TKa JICHTBI BpCMCHU BO3HUKHOBCHUA U
pPa3BUTHS KU3HU Ha 3emIle

OK 02 [Ipoucxoxnenue yenoBeka — |POpoHTAIBHBIN OIIpoOC

OK 04 AHTPONOTECHE3 PazpaboTka 1eHThI BpeMEHHU IPOUCXOKICHHUS
4esioBeKa

Pasnea 4. DxoJiorus

OK 01 Oxonorundeckue ¢paktopel 1 |TecT 1Mo 3Kooru4ecKuM (hakTopam U cpeaam

OK 02 Cpenbl )KU3HU JKU3HU OPraHU3MOB

OK 07

OK 01 [Momynsmus, cooOriecTna, CocraBlieHHE CXEM KPYyroBOpOTa BEIIECTB,

OK 02 3KOCUCTEMBI HCTIOJIB3YS MaTePHAITBI JICKITUH

OK 07 Penienue npakTuKoO-OpUEHTUPOBAHHBIX
pacyeTHbIX 3aJlaHUi 110 IEPEHOCY BEIIECTBA U
SHEPIHH B YKOCUCTEMAX C COCTABJICHHE
TpoduyecKux 1enei u nupamMmu 6uoMaccol 1
SHEPrHU

OK 01 buocdepa - rmobanpHas OueHuBaemasi JUCKYCCHUS

OK 02 JKOJIOrMYECKas cucrema Tect

OK 07

OK 01 Biistnue aHTpOnoreHHsIx Tect

OK 02 (axropos Ha Grochepy [MpakTuueckas pabora “OTX01bI

OK 04 TIPOM3BOJICTBA”

OK 07

I[IK 5.4

OK 02 Bimstnue connanbHo- OuenuBaemas 1UCKycCus

OK 04 sKonornueckux (GaxkTopos Ha |BeinonHenue n1adopaTopHoi paboTHI Ha BHIOOD:

OK 07 3JI0pOBBE YEIOBEKa "YMcTBeHHas1 pabOTOCTIOCOOHOCTD",

IIK 5.4 "BausiHue abnotndyeckux GpakTopoB Ha
YenoBeKa (HU3KHUE U BBICOKHE TeMIepaTypsl)”

Paspnen S. buoJiorus B 3amuTa Keica: npecTaBlieHue pe3yIbTaToB
KM3HHA peleHHst KecoB (BBICTYIICHHE C

MIPE3CHTALINEH )

OK 01 buorexHoIOrNN B KU3HU Brinonnenue keiica Ha aHamU3 MHPOPMALIUHU O

OK 02 Ka)KJ10T0 HAyYHBIX JOCTH)KEHUSIX B 00J1acTH

OK 04 FeHETUYECKUX TEXHOJOTHM, KJIIETOYHOM

K 5.4 WHXEHEpPUH, MUILEBbIX OMOTEXHOIOTHH (110
rpyniam), IpeJcTaBieHne pe3yIbTaToB
pelieHus KelcoB

OK 01 buotexnonoruu u Brinonnenue kelica Ha aHaU3 HHOpPMAIUH O

OK 02 TEXHUYECKHE CHCTCMBI pa3BUTHS OMOTEXHOIOTHH C TPUMEHEHNUEM

OK 04 TEXHMYECKUX CHCTEM (110 TpyIIIaMm),

IIK 5.4

MpEACTaBJICHUC PC3YJIbTATOB PCIICHUA KeMCcoB
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