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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTO JTUCUMIVIMHBI B CTPYKTYpe o0pa3oBaTteibHOi nporpammbl CITO

O6meoOpa3oBarenbHas aucuuiuinHa «buonorus» wu3ydaercss Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4€OHOro IIaHAa OCHOBHOW MpPO(EeCCHOHATIBHOM 00pazoBaTeIbHOMN
nporpaMMmsl Juis criennanbHocty 43.02.16 Typusm 1 rocTenpuuMCTBO.

Tpy10oeMKOCTh TUCIMITIMHEI «bruoorus» Ha 6a30BOM ypOBHE COCTaBIISIET 72 yaca, U3 KOTOPbIX
12 yacoB  BKIOYaeT  MpoecCHOHATBFHO-OPUEHTUPOBAHHOE  COJEp)KaHHWE,  YCHJIMBAIOIIEe
npoeCCHOHATIBHYIO COCTABIISIONIYIO IO KOHKPETHOM Mpo(ecCcuy WM CHelUaTbHOCTH B 3aBUCUMOCTH
or ®I'OC CIIO cnenuansHocTH 43.02.16 Typusm wu rocrenpuumctBo. IIpodeccronansHo-
OPUEHTHUPOBAHHOE COACPKAHUE peaTn3yeTcs B MPUKIAAHOM Moayde (pa3aen 5 “buonorus B xu3Hu”)
i criennanbHocTh 43.02.16 Typusm ¥ TOCTENPUUMCTBO Ha MaTepualle KEHCOB, CBI3aHHBIX C aHATU30M
nH(pOpMaUK O pa3BUTUU M TPUMEHEHUU OMOTEXHOJIOTUN MO OTpacisiM OyayIieit nmpodeccuoHaIbHON
nesTenbHOCTH oOydvaromuxcs. Kpome Toro, mnpodeccrnoHalbHO-OPUEHTUPOBAHHOE —COJAEpKAHHE
YYUTBIBAeTCS B paszenie 4 “OKoyiorus’” MpHU BHIIOJHEHUH Ja0OPATOPHBIX W MPAKTUYECKUX PadoT,
CBSI3aHHBIX ¢ OyIyIIeH mpodecCHOHATBHOMN NEeITeTbHOCTHIO 00YYatOIIUXCA.

[epuon 0Oy4eHUs U pacipeesicHUe TI0 CeMeCTpaM onpeessieT 00pa3oBaTelibHAsS OpraHU3aIUs
CaMOCTOSITENIbHO, C Y4Y€TOM JIOTUKM (OPMHUPOBAaHUS TPEAMETHBIX pE3yJlbTaToOB, OOMUX U
HpO(beCCI/IOHa.HBHBIX KOMHGTGHHHﬁ, MCKIIPCAMCTHBIX cBsI3el C ApyruMunu JUCHUITITIMHAMHN
o011e00pa3oBaTeabHOro U 00IIENPOdEeCCHOHATBFHOTO UKIIOB YYEOHOTO TUIaHa.



1.2. Heau 1 miianHupyemMblie pe3yabTAThl 0CBOCHUSA IUCIUIINHBI:

Heas: QopmMupoBaHuE Yy CTYACHTOB TPEACTABICHUS O CTPYKTYPHO-(PYHKIHMOHAIBHOM
OpraHU3aIMH JKUBBIX CUCTEM PAa3HOT'O PaHTa KaK OCHOBBI IPUHATHUS PELUICHUN B OTHOIIEHUH OOBEKTOB
JKUBOU npupodbl U B MPOU3BOACTBCHHBIX CUTYaAllUAX.

3agaun:

1) chopmupoBaTh TOHUMAHUE CTPOCHUS, MHOTOOOPa3us 1 0COOCHHOCTEH JKUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHM3alllM, 3aKOHOMEPHOCTEH MpOTEeKaHHsI OHOJOTMYECKHX TIPOLIECCOB U SIBICHUNA B
OKpYKalollel cpeae, LEeJOCTHOM HaydYHOW KAapTUHBI MHUpPA, B3aUMOCBSI3M U B3aMMO3aBHCHUMOCTH
CCTCCTBCHHLIX HAYK;

2) pa3BUTh YMEHHS OIPENENATh XXKUBbIE OOBEKTHI B IMPHUPOJE; MPOBOIUTH HAOIIOACHUS 3a
9KOCUCTEMAaMHU IJid BBIABJIICHHA CCTCCTBCHHBIX W AHTPOIIOTCHHBIX I/I3MCHCHI/II>'I, HHTCPIPCTUPOBATH
pe3yNbTaThl HAOIOICHUH,

3) chopmupoBaTh HaABBIKM MPOBEICHUS MPOCTEHIIMX OHOJOTHYECKUX 3SKCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM C COOIOICHUEM TTpaBriI 6€30MacHOro 00paIeHust ¢ 00beKTaMu U 000PYI0BaHUEM;

4) pa3BUTh yYMEHHUS HCIOJIb30BaTh MH(OpPMALMIO OMOJIOTHYECKOTO XapakTepa W3 pa3iIHuHbIX
HUCTOYHUKOB;

5) chopMupOBaTh YMEHUS POTHO3UPOBATH MOCIEICTBUS CBOCH JIEATEIHHOCTH 10 OTHOIIICHHUIO K
OKpYyKarollel cpene, COOCTBEHHOMY 370POBBIO; OOOCHOBBIBATh U COOMIOAATh MEPhl MPO(QUIAKTUKA
3a00JIeBaHU.

6) chopMupOBaTh MOHUMAHUE 3HAYUMOCTH JJOCTHKCHHUIN OUOIOrMYECKON HAYKH M TEXHOJIOTHH B
MPAKTUYECKONW JESTEIbHOCTH YeJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHA.



1.3. Ilmanupyemblie pe3yabTaThl 0CBOCHUS 001€00pa3oBaTe/bHON AUCHUILUIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha

ocose ®I'OC COO

Koa m
HAUMEHOBaHMHE
(popmupyembIx
KOMIIeTeHIIUi

[Inanupyemble pe3y/bTaThl 0CBOEHHUS THCIUNIHHBI

Oo0mue

JAucuunianHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3a1a4
npodeCcCHOHATbHON
JeSITeIbHOCTH
PUMEHHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TpPYIy, OCO3HAHHE ILIEHHOCTH MacCTepCTBa,
Tpynomooue;

- TOTOBHOCTh K aKTHBHOW JIESATEILHOCTH TEXHOJOTHUECKOU U

COITMAIbHOM HAIMPAaBIIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH,

IUIAHUPOBAaTh M CAMOCTOSITENBHO  BBIIIOJMHATH  TaKylo
NesITebHOCTD;
- UWHTEpeC K pa3IuyHbIM cdepam  MpodhecCHOHATBHON

JIeSITCIIEHOCTH,
OBnajseHre YHHBEPCATHHBIMU YUEOHBIMU TO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHe JIeiliCTBHUS:

- CaMOCTOATENbHO (OopMyIHpOBaTH M  aAKTyaJIU3UPOBATh
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHSI, KJIaCCU(PUKALUU U 0000IICHHUS,

- ONpenensTh UENH JEATEIbHOCTH, 3a/laBaTh MapamMeTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBIBIATH  3aKOHOMEPHOCTH W TNPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;
KOPPEKTHUBHl B

pe3yJIbTaToB

-  BHOCHTbH JACATCIIBHOCTh, OLCHHNBATH

COOTBETCTBHEC OEIIsIM, OIICHUBATL PHCKHU

HOCJIGI[CTBI/II\/'I ACATCIIbHOCTH,

c(hOpPMUPOBAHHOCTh 3HAHWA O MECTE W PONH OHOJOTHUH B
CHUCTeME HAy4YHOTO 3HaHUS; (YHKIHMOHAIBHOW TPAMOTHOCTH
YeJI0BeKa ISl PEeIICHHUS )KU3HEHHBIX TPO0IeM;
C(OPMHPOBAHHOCTh ~ yMEHUS  PaCKPHIBAThH
OCHOBOIIOJIATAIONIMX OWOJOTHYECKHUX TEPMHHOB M TIOHSITHIA:

cojiepKaHue

KU3Hb, KJIETKa, TKaHb, OpraH, OpraHWU3M, BUJ, TOIYJISAIHUA,

JKOCHUCTeMa, OMoIeHo3, Ouocdepa; wmeradbonusm (oOMeH
BEIIECTB W TMpPEBpallecHWE  DSHEPIruu),  TOMEOCTa3
(camoperynsanus), OuocuHTe3 Oenxa, CTPYKTypHas

opranusanus XKUBbIX CUCTCM, TUCKPCTHOCTh, CAMOPCTYJIALIUS,
CaMOBOCTIpOM3BeIcHUE (PENPOAYKIHs), HACIEACTBEHHOCTD,

W3MEHUYUBOCTb, HSHEPro3aBUCUMOCTb, pPOCT M pPa3BUTHE,
ypOBHEBasi OpraHU3aIus;
cOpPMUPOBAHHOCTh ~ YMEHHS  pAcKpbIBaTh  COJAEpKAHHE

OCHOBOTIOJIATAIONIUX OMOJOTHYECKHX TEOPUA U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOLIMOHHOM,
MIPOUCXOKACHUS KU3HU U YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Ounosornueckue 3aKoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.I1. BaBuiosa, 3. I'exkens, @. Mronnepa, K. bapa),
TPAHMIIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;
MpuoOpeTeHne OmbITa TPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOTO TTO3HAHMSI, HCTIOJIb3yEeMbIX B OMOIOTHH: HAOTIOICHHS
M OIMCAHHS >KHUBBIX U SIBJICHHIL;

CHUCTCM, TIPOLCCCOB




- pa3BUBATh KPEaTUBHOE MBIIICHUE TTPU PEILICHUH KU3HEHHBIX
npobiem

0) 0a30BbI€ HCCIEI0BATEILCKHE TeHCTBHS:

- BJIaJIETh HaBBIKaMU Y4eOHO-HCCIIEI0BATENBCKOM M IPOSKTHOM
NesATeTLHOCTH, HABBIKAMHU pa3perieHus Ipooem;

- BBISIBJIATH MIPUYHUHHO-CIIEJICTBEHHBIE CBSI3U u
aKTyaJIM3UpPOBATh 3aJlayy, BBIABUTATh THIIOTE3y €€ PELICHUS,
HaXOAUTh  apryMEHThl ISl JIOKA3aTelIbCTBa  CBOUX
YTBEPKJICHHH, 3aaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

- aHAIM3UPOBATh IMOJYYEHHBIE B XOJ€ pEHIeHUs 3aJadyu
pe3yabTaThl, KPUTHUYECKH OLIEHMBaTh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETh TMEpPEHOCUTh MO3HABATEIIbHYI0 U
MPaKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

- yMeThb MHTETPUPOBATh 3HAHUS W3 Pa3HBIX IMPEAMETHBIX

3HaHHUA B

obnacreii;
- BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TTOIXOTBI
U pelIeHUs;

- CHOCO6HOCTB X MHUCIIOJIb30BAaHHUA B HO3HaBaT€JIbHOI>'I n
COIMAIIBHOM MPAKTUKE

opraHus3anv U NpoOBCIACHUA OMOJIOTUYECKOT0 OKCIICPUMCHTA,
BBIIBMOKCHHUA THUIIOTC3, BbIABJIICHUA 3aBUCHUMOCTH MCKIAY

UCCIIETyEeMbIMU  BEITUYMHAMH, OOBSICHCHUS TOJTYYCHHBIX
PE3yNbTAaTOB ¥ POPMYITUPOBAHUS BEIBOJIOB C UCTIOJIB30BAHUEM
HAaYYHBIX TIOHSITU, TEOPUN U 3aKOHOB;

COPMHPOBAHHOCTh ~ YMEHHUS  BBLICIATH  CYIIECTBCHHBIC
NPHU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT U  DYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTEeOIIEHO30B U HIKOCHUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BEHIECTB U TMPEBPAIICHUS DSHEPrUU B KIETKE,
(dboToCHHTE3a, TUTACTUYECKOTO WM JHEPreTUYecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOJOTBOPECHHUS, PA3BUTHUS U
pPa3sMHOXCHHUS, WHAWBUAYAIBHOTO Pa3BUTUS  OpTraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpelae oOWTaHWs, BIHMSHUAS KOMIIOHEHTOB OSKOCHCTEM,
AHTPOITOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOCH MECTHOCTH,
KpPYTOBOpPOTa BEIIECTB M MPEBpaIleHUE SHEPTHH B Onocdepe;
c(hOpPMUPOBAHHOCTh YMEHHUS peIIaTh OMOIOTHYECKUE 3a/1a4yH,
COCTaBJISITh TCHOTUITUYECKIE CXEMBI CKPEIIUBAHUS JIJISI PA3HBIX
TUTIOB HACIIeJIOBaHUS MPU3HAKOB y OPTaHU3MOB, COCTaBISATh
CXEMBI TIEpEeHOCa BEIIECTB M SHEPTHH B DKOCHUCTEMax (IETH

IIUTaHUsA, IMUIIICBLIC CCTI/I)

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpEJCTBA MIOUCKA,
aHayM3a u
UHTEpIpeTalun
uHpopmanuu u
UH(POPMAaLOHHbIE
TEXHOJIOTHH JIJIsI

B o0J1acTH HEHHOCTH HAYYHOI'0 MO3HAHMS:
- cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM

KYJIBTYD,
MecTa B

IMPAKTHUKHU, OCHOBAHHOI'O Ha AHUajiore

CHOCO6CTBYIOH_I€I‘O OCO3HAaHUIO CBO€TO

MOJIUKYJIBTYPHOM MUPE;

cOPMHUPOBAHHOCTH ~ yMEHMH  KPUTHYECKH  OLICHHMBAThH
uHpOpMaLUI0 OHOJIOTUYECKOTO COJAEPKaHHS, BKIIOYAIONIYIO
TNICEB/IOHAYYHBIEC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpPMALMU, HAYYHO-TIOMYJISIPHBIE MaTepHabl);
MHTEPIPETHUPOBATh  ATUYECKHE  ACIEKTHl  COBPEMEHHBIX
OHMOTEXHOJIOTHH,

AKOJIOTUYECKUE  TPOOIEMBI

HUCCICIOBAHNM B OWOJIOTHH, MEIUIMHE,

paccMarpuBarh  Ti00abHbBIE




BBITIOJIHCHUA 3a4a4
npodeCcCHOHATBHON
ACATCIIbHOCTU

- COBEPIUEHCTBOBAHMUE SI3BIKOBOW M YUTATEIBCKON KYJIbTYPBI
KaK CpeJCTBa B3aMMOACUCTBHUS MEXAY JIIOJbMH MU MO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAY4YHOH AEATeNbHOCTH, TOTOBHOCTDH
OCYIIECTBIISATh MIPOEKTHYIO u HCCIIEIOBATENbCKYIO
NEeSTeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE;

OBnazneHre yHHMBEpPCAIbHBIMU YYEOHBIMU TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padoTta ¢ nHgopManmeii:

- BJIaJICTh HABBIKAMU TOTy4eHUsI HH()OPMAILIUY U3 HCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITENIEHO OCYLIECTBIIATH IIOMCK, aHAJIH3,
CUCTEMATH3AINIO U UHTEPIPETALNUIO HHPOPMAIINH Pa3TUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

- co3daBaThb TEKCThl B pa3IUYHbIX ¢opMaTax C Yy4eTOM
Ha3Ha4YeHUs MHGPOpMAIMU M IIeJIEBOM ayIuTOpUU, BBHIOMpast
ONTUMAJIFHYIO (JOPMY MPEICTABICHUS U BU3yalu3alliu;

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh WH(pOpMAIIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITUYECKHUM HOpMaM;

- UCII0JIb30BaTh cpenacTBa UH()OPMAITMOHHBIX "
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B PEUICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX ¥  OPraHM3AIlMOHHBIX  33a7a4 ¢
cobroIeHreM TpeboBaHUH SPTOHOMUKH,
0€30MacHOCTH, THUTHEHBI, PECypCOCOEPEKEeHHs, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

- BJIaJIETh HaBbIKAMM PACIO3HABAHUS U 3alUThl MH(OpMaLuy,
UHPOPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH

TCXHUKU

COBPEMEHHOCTH, (OPMHPOBATH IO OTHOUICHHWIO K HHUM

COOCTBEHHYIO MMO3HUIIUIO;

chOpPMUPOBAHHOCTh ~ YMEHHUW  CO3/1aBaTh  COOCTBEHHBIC

MUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE OMOJIOTHYECKOM
uHpOpMAIIMM U3  HECKOJBKUX

HMCTOYHHKOB, I'PaMOTHO

HUCIOJIb30BaTh IIOHITHIHHBIN arrapar onoorun

OK 04. DddexTrBHO

B3aUMOJICHCTBOBATE
u paboraTh B
KOJUUIEKTHBE u
KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BHTHIO, CaMOCTOSTEIBHOCTH U
CaMOOIIPE/ICIICHHIO;
y4e0HO-HCCIIeIOBATENLCKOMH,

-OBJIaICHHUC HaBbIKaMH

MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

HpI/IO6p€T€HI/IC OIbITa TIIPHUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOT'O IMO3HAaHUs, UCITIOJIb3YCMbIX B OMOJIOTHU: H8.6JIIOI[CHI/I$I
n  OIKMCaHusA JKUBBIX CHUCTCM, IIPpOOCCCOB U HBHeHHﬁ;
opraHu3anv U NpOBCIACHUA OMOJIOTUYECKOT0 OKCIICPUMCHTA,
BBIABVMIKCHUS THUIIOTC3, BbIABJICHHSA 3dBHUCUMOCTHU MCKIY




OBaagenue
JeHCTBUSIMM:
0) coBMecTHAasl 1eATeJIbHOCTD:

- IIOHHUMATh U HCIIOJIb30BAThH HpGI/IMyH_IGCTBa KOMaH,Z[HOI\/'I nu

YHUBEpPCAJIbHBIMUA KOMMYHUKATUBHBIMHA

WHIUBUTyTBHOU PaOOTHI;

- MIPUHUMATD ()78 JeITEIIbHOCTH,
OpraHW30BBIBATH M KOOPAWHUPOBATH JCHCTBUS IO €€
JTOCTHKCHHIO: COCTABIISITH IJIaH ICUCTBUH, pacpeiesiTh POIH

COBMECTHOU

C y4eToM MHEHHUH YYaCTHHUKOB O0OCYXIaTb pe3yJIbTaThl
COBMECTHOH paboTHI;

- KOOpPIMHHUPOBATb M BBINOJHATH pabOTy B YCIOBHUSX
peanbHOrO, BUPTYQJIBLHOTO 51 KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYWICCTBIIAATh IIO3UTUBHOC CTPATCTHMYCCKOC ITOBCACHUC B

Pa3IUYHBIX  CUTyalMsX,  MPOSBIATH  TBOPYECTBO  H
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBJiagenue YHHBEPCAJbHBIMHA pPeryjasiTABHbIMH
JeidcTBUSIMU:

I') NPpUHATHE ce0sl U APYTUX JIIO/Ae:

- INPUHUMAThb MOTHUBBI M apryMEHTHl JPYTUX JIIOAECH IIpU
AHAJIN3C PE3YJIbTATOB ACATCIbHOCTH,

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIOAEH HA OUINOKHY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU JIPYTOro
YeJI0BeKa

UCCIIEAyeMbIMH  BEJIMYMHAMH, OOBSICHEHHS IOJYYEHHBIX
pe3yNbTaToB U GOPMYJIUPOBAHNUS BHIBOJIOB C UCIOJIb30BAHUEM
Hay4HBIX [IOHATUH, TEOPUHI U 3aKOHOB

OK 07.
CopelicTBOBATH
COXPaHCHHIO
OKpYyXKarolein
cpenpl,
pecypcocOepexeHn
10, IPUMCHSATH
3HaHUs 00

B 00J1acTH 3K0J10rH4€CKOr0 BOCIIUTAHUSA:

- c()OPMHUPOBAHHOCTb JKOJOTUYECKON KyJIbTYpbl, IOHUMAaHHE
BIIUSIHUS COLIMAJIBHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE
NPUPOIHON M COLMAIBHOM Cpelbl, OCO3HAHUE TJI00aTBHOTO
XapakTepa 3KOJOrHYECKUX mpodiem;

C(bOpMI/IpOBaHHOCTB YMCHUA ITPUMCHSATH IMOJTYUYCHHBIC 3HAHUS
JUISE OOBSICHEHHSI OMOJIOTHYECKUX MPOIECCOB U SIBJICHHM, IS
MNPpUHATHUA ITPAKTUICCKHUX pCI_HeHI/Iﬁ B HOBCCHH@BHOf/i KN3HU C
[enbl0  oOecreueHus: 0e30MacHOCTH CBOETO 3JI0POBbS U
3I0POBbSI  OKPYXKAIOIIUX JIFOJIEH, COOJIOACHUS 3I0POBOTO
o0pa3a JKM3HHU, HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KAOIICH
HpHpOHHOﬁ cpe)Ie; ITIOHUMAHHUC HCO6XOHI/IMOCTI/I




HU3MCHCHHUHU KJIHNMaATa,

- INIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYKAIOLICH

WCTIOJB30BAHUSL JIOCTHKEHUH COBPEMEHHOW OHONOTHH U

HpI/IHHI/IHBI cpez[e HA OCHOBC 3HaAHUA Heﬂeﬁ yCTOﬁqHBOFO pa3BI/ITI/I}I 6I/IOT€XHOHOFI/II71 JJI paI_[I/IOHaJ'[BHOFO HpI/IpO)IOHOJ'[BBOBaHI/ISI
OepexnBoro 4eJI0BEYECTBA;
MPOU3BOJICTBA, N .
AKTUBHOC HerI/I}ITI/Ie JACUCTBUU, HpI/IHOC}IH_II/IX Bpe;[
3P PEeKTUBHO .
JIECTBOBATH B OKPYKAIOIICH Cpene,
Ype3BBIMANHBIX - YMEHHE TPOTHO3UPOBATh HEOIArONMPHUATHBIC SKOJIOTHUECKHUE
CUTYaIHUAX MOCJICJICTBHS TIPEANMPUHUMACMBIX JEHCTBHM, MPEIOTBpAIIaTh
HX;
- pacuiMpeHue OmbITa JIEATEbHOCTH  HKOJIOTHYECKOM
HaHpaBHeHHOCTI/I;
- OBJIAACHUC HaBbIKaAMHN y‘-I€6HO-HCCHGI[OB&TGJIBCKOI\/II,
MPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH
IIK 2.1 ®opMupOBaTh IPYIIBI TYPUCTOB, BBIIOJIHATH PETUCTPALMIO TPYIIIBI B aBAPHITHO-CIIacaTeIbHBIX CIIyK0ax
TIK 2.2. ConpoBOX1aTh TYPUCTOB MPU MPOXOXKICHUH MapIIpyTa ( 10 BUJIaM TypHU3Ma).

IIK 2.4

BremonaaTs CaHUTAPHO-3MMUACMHUOJIOTHICCKUC Tpe6OBaHI/I}I K IPpCAOCTAaBJIICHUIO TOCTUHUYHBIX YCIIYT




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

TUCHMILTAHBI

2.1. O0beM JUCUUILJIMHBI U BU/bI Y4e0HO# padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI IM CIIATIINHbI 72

B T.Y.

OcHoBHOE coaepxxaHue 72

BT. U..

TEOpPETHUECKOE 00yUeHre 40
B T.4. IPO(eCCHOHATLHO-OPUEHTUPOBAHHOE COICPKAHHE 2

[IPAKTUYECKUE 3aHATUS 20
B T.4. IPO(HeCCHOHAIbHO-OPUEHTUPOBAHHOE COCPKaHUE 8

nabopaTOpHbIE 3aHATUS 4
B T.4. IPO(eCCHOHATLHO-OPUEHTUPOBAHHOE COICPKAHHE 2

KonTtpoabsHnas padora 4

IIpomMe:xxyTouHasi aTTecTanusa (IK3aMeH) 4




2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIATIIMHBI

HaumeHoBaHue Conep:xxanue yueOHOro marepuasa (0CHoBHoe M mpodeccuoHAIbHO-OPUEHTHPOBAHHOE), Oo0bem | @opmupyemble
pa3aesioB u TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4acoB | KOMIIeTEHUHH
1 2 3 4

Paznen 1. Kiierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. OcHoOBHOe coep:kaHue 2 OK 2
buogorus kak TeopeTnueckoe odyueHnue: 2
Hayka. Oomas CoBpeMeHHBIE OTpacid OHOoJIOTHYEeCKUX 3HaHWK. CBsA3b OHOJIOTHMH C JAPYTMMH HayKaMH: OHOXHUMHWS,
XapaKTePUCTHKA |Guodu3uKka, OMOHUKA, reHoreorpadus u ap. Ponp u mecto Omonoruu B (pOpMUPOBAHMH COBPEMEHHOM
KU3HH Hay4YHOU KapTHUHBI MUpaA. Y POBHU OpraHU3aIluy KUBOK MaTepuu. O0IIas XapaKTepUCTUKA KU3HH, CBOMCTBA

YKUBBIX CUCTEM. XMUMHUYECKUI COCTAB KJIETOK
Tema 1.2. OcHOBHOe coep:kaHue 6 OK 1
CTpykTypHO- Teoperudeckoe o0yueHue: 2 OK 2
¢yukuuonanbHa | Knerounas teopust (T. [lIBanu, M. lIneiineH, P. Bupxos). OCHOBHBIC MTOJIOXKEHHSI COBPEMEHHOMN KIETOYHON OK 4
sl OpraHu3anus Teopur. THUIIBI KJIETOYHOM OpraHu3aluu: MPOKAPHUOTUYECKUM M 3yKapuoThuecKuil. OIHOKJIETOYHBIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHNE IPOKApUOTHUECKON Ki1eTKH. CTpoeHue 3yKapuOTHYECKON KIETKH.

Hexnerounsie ¢popmbl xU3HU (BUPYCHI, OakTeprodaru)

JlabGopaTopHble 3aHATHSA: 2

[Ipro6perenue onbiTa MPUMEHEHUS TEXHUKA MUKPOCKOTMPOBAHUS ITPH BHIMIOJIHEHUU JTAOOPATOPHBIX paboT:

JlaGopaTopHas

1. JlabopatopHas pabora « CTpoeHHE KIETKH (pacTEHUS, )KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKITFOUCHUS
(kpaxmail, KapOTHUHOHUABI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[ToaroroBka MuKponpenaparoB, HaOJIIOJEHHUE C MOMOUIbI0 MHKPOCKOIA, BBISBICHHE Pa3IMuUui MEXKIY

M3y4aeMbIMH 00beKTaMH, HOPMYIUPOBAHHUE BBIBOIOB

IIpakTuyeckue 3aHATHS: 2

Bupycuble u 6akTepuanbable 3a0oneBanus. OO1Me NPUHIUIBI UCTIOIb30BAHMS JIE€KAPCTBEHHBIX BEIIECTB.

OcoOeHHOCTH TIpUMEHEHHUs aHTUOMOTHKOB. [IpencraBieHrWe YCTHBIX COOOIIEHMH C TIPE3EHTAlUCH,

MOATOTOBJICHHBIX 10 MEPEUYHIO HCTOYHUKOB, PEKOMEHIOBaHHBIX MPEINO01aBaTeIeM
Tema 1.3. OcHoBHOe cogep:kanne 4 OK'1
CTpykTypHO- Teoperudeckoe o0yueHue: 2 OK 2




¢pynkuuonaasubl | XpomocoMHas reopust T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBII Ha0Op KJIETOK, TOMOJIOTHYHBIE U
e (paxkTOpBI HErOMOJIOTMYHBIE XPOMOCOMBI, TalNIOUIHBINA U Turuton b Habop. Hyknennossie kucnotel: JJHK, PHK
HACJIeACTBEHHOCT | HAXOXXJCHHUE B KIIETKE, X CTPOEHUE U PyHKIMHU. MaTpHuHbIe IPOLIECCH B KJIETKE: PETUTUKAIS, OMOCHHTE3
H Oenka, pernapanus. [ 'eHeTUYeCKHii KO U ero cBOicTBa
IMpakTHyecKue 3aHATHIA: 2
Pemenne 3amay Ha onpenenacHUe MOCIEN0BATEIbHOCTH HYKICOTHUIOB, aMUHOKHUCIIOT B HOPME U B Cllydae
W3MEHEHUS MOCIe0BaTeIbHOCTH HYyKIeoTu10B JJHK
Tema 1.4. OcHoOBHOe coep:kaHue 2 OK 2
Oo0men BemecTB | Teopernueckoe o0yueHue: 2
U npespaumiedue | [lonatue meTaboau3M. ACCUMWIISALMS M JUCCUMWIALUSA — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
JHEepruu B BEIIIECTB: aBTOTPOPHBII U reTepoTpodHBINA, a3poOHbIi U aHa’poOHbIi. [InacTuueckuit oomMeH. PoTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coaepxxaHHue 2 OK 2
Ku3HeHHbIN TeopeTnueckoe odyuenue: 2 OK 4
IUKJI KJIeTKH. KieTounslii nukI, ero nepuopl. MuUTo3, €ro CTaiuu U NPOUCXOAIME Npoliecchl. buomornyeckoe 3HaueHNne
Murto3. Meiio3 muTo3a. Meiio3 u ero cramuu. [loBenenne xpomocoM B Mehosze. Kpoccunrosep. Bromorndeckuii cMbICI
Meno3a
KonTpoasnas MonekyJapHbId YPOBEHb OpraHU3aluy KUBOTO 2
padora
Pa3nen 2. Ctpoenue u GpyHKIMH OPraHu3Ma 20
Tema 2.1. OcHOBHOe coep:kaHue 2 OK 2
Crpoenne TeopeTnueckoe odyuenue: 2 OK 4
OpraHusma MHoOroxkieTo4Hble OpraHu3Mel. B3anMOCBSI3b OPraHOB U CUCTEMBI OPIAHOB B MHOT'OKJIETOYHOM OpraHU3ME.
I'omeocra3 opranusma u ero nojAepkKaHue B IPOLECCE )KU3HEAEATEIbHOCTU
Tema 2.2. OcHoBHOe cogep:kanue 2 OK 2
DopMbI TeopeTnueckoe o0yueHue: 2
Pa3MHOKeHUA ®opMbl pa3sMHOKEHHS OpraHu3MOB. becrnosoe 1 nosioBoe pa3MHOKeHUE. Bubl 6ecronaoro pa3MHOKEHUS.
OpPraHusMoB [TonoBoe pazmHoxxkeHue. ['amerorenes y »KuBoTHbIX. CriepMaroreHes U oorene3. CTpoeHHe MOJIOBBIX
KJ1eToK. OIIoq0TBOpEHUE
Tema 2.3. OcHOBHOe coep:kaHue 2 OK 2
Teoperudeckoe o0yueHue: 2 OK 4




Omnrorenes NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpPUOTEHE3 U ero cTaauu. [locTaMOpHOHABHBIN TEPHO/.
pacTreHui, Craguy mocTaMOpHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U YelloBeKa. [IpsMoe i HempsiMoe pa3BUTHE.
’KMBOTHBIX U buonoruueckoe crapenue u cmeptb. OHTOreHEe3 pacTeHUM
YyeJIOBEeKA
Tema 2.4. OcHoBHOe coaep:kanne OK 2
3akoHomepHocTH | Teopernyeckoe o0yueHue: OK 4
Hac/1e10BaHHuA OcHOBHbIE OHATHSA F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Mennens

(MOHOTHOpPHTHOE ¥ TIOJIMTHOPUTHOE CKpeIrBanue). B3anmoelicTBre reHoB

IIpakTuyeckue 3aHATHS:

Pemrenne 3amad Ha onpeneneHue BEPOITHOCTH BO3SHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-,

IU-, TOIMTHOPUIHOM M aHATH3UPYIOIIEM CKPEIIMBAHNN, COCTABICHHE TeHOTUITUIECKUX CXEM

CKpELIUBaHUS
Tema 2.5. OcHoBHOE coaepxxaHue OK1
Cuenniennoe TeopeTnueckoe odyuenue: OK 2
HacjieaoBaHue 3akonbl T. Moprana. CuerieHHOe HaclieI0BaHue TeHOB, HapylIieHue cuerienus. Hacnenosanue
NPH3HAKOB MIPU3HAKOB, CIIEIUIEHHBIX C M0JIOM

IIpakTuyeckue 3aHATHS:

Pemrenne 3amau Ha onpeneneHue BEpOATHOCTA BOSHUKHOBEHHSI HACIIEICTBEHHBIX IPU3HAKOB ITPU

CUEIJIEHHOM HAcJIeJOBAaHNUHU, COCTABICHUE FT€HOTUITNYECKUX CXEM CKPEIINBaHUS
Tema 2.6. OcHOBHOe coep:kaHue OK 1
3akonomepHocTH | Teopernueckoe o0yueHue: OK 2
H3MCHYHUBOCTH N3meHuuBoCTH IIPHA3HAKOB. Buap! H13MeHUMBOCTH: HACIIEACTBEHHAS U HEHACIIEACTBEHHAA. 3aKOH OK 4

TOMOJIOTHUYECKHX PSAOB B HaciencTBeHHOU n3MeHunBocTH (H.M. BaBunoB). MyTtanmonHast Teopust

M3MEHYMBOCTH. Bupl MyTanuii u npruunHbl UX BO3HUKHOBEeHUs. Kapuotun uenoseka. HacinencTBeHHbie

3a0o0sieBaHuUs YellOBEKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU YeoBeka. boie3Hnu ¢ HacaenCTBeHHOM

MPEAPACTION0KEHHOCTHI0. 3HAYCHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPALLCHUN U JICUCHUHN

TCeHETUYECKUX 3a00JIeBaHHI YeIIOBEKa

IIpakTuyeckue 3aHATHS:

Pemrenue 3amad Ha onpeeneHne TUNIA MyTALMK [IPU [Iepeaade HacAeACTBEHHbIX IPU3HAKOB, COCTABICHUE

T€HOTUIMYECKUX CXEM CKPEINBaHUS
KonTpoasHnas

Crtpoenure u GyHKIIMH OpraHu3Ma
padora

Paznen 3. Teopusi 3Bo/1Iounu




Tema 3.1. OcHoBHOE conepxxaHue 2 OK 2
Hcropus TeopeTnueckoe odyuenue: 2 OK 4
IBOJOIUOHHOTO | [IepBrie sBomonmonHsle KoHuenuu (K.b. Jlamapk, X.JI. Broddon). DBomronronnas teopust Y. lapsuna.
YUYeHHUsl. CuHTeTn4ecKast TeOpHUs SBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
MHKp03BOJIIOIIHﬂ MHKpoaBomoumI. HOHyHHI_II/IH KaK 3JIEMECHTapHas1 CAMHHUIA DBOJIIOLHH. I'eHeTHueckye OCHOBEI YBOIIOIHU.

DneMeHTapHbIe (PaKTOPHI IBOIOIMU. ECTeCTBEHHBII 0TOOp — HANPABIISIFONTUH (haKTOP IBOJIIOIHH.

BunooGpa3oBanue kak pe3yiabTaT MUKPOIBOIIOIUN
Tema 3.2. OcHOBHOe coep:kaHue 2 OK 2
MaxkposBoawonus | Teoperudeckoe odyuenne: 2 OK 4
. BosHukHoBeHHe | Makpososroiust. DopMbl 1 OCHOBHBIC HamnpasiieHus Makpossostonuu (A.H. Cesepiios). [Tytu
U pa3BuTHE JOCTIOKEHUs Onosoruueckoro nporpecca. Coxpanenue 6uopasHooOpasus Ha 3emiie.
*Ku3Hu Ha 3emute | ['unoressl u TEOpUU BO3HUKHOBEHUS XKU3HU Ha 3emiie. [losBeHne nepBhIX KIETOK U UX 3BOIIOLUS.

IIpoxkapuotsl 1 3ykapuoThl. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX

LAPCTB 3YKapUOT
Tema 3.3. OcHoBHOE conepxxaHue 2 OK 2
IIpoucxoxaenned | Teopernueckoe o0yueHue: 2 OK 4
€JI0BE€KaA — AHTPOIOJOTHS — HayKa 0 4esioBeke. CUCTeMaTHYeCKOe MOJIOkKEHNE yeToBeKa. CXOICTBO U OTINYHUSA
AHTPOIOTCHE3 yeJIoBeKa C JKUBOTHBIMU. OCHOBHEBIE CTaIUN aHTPOIIOTeHEe3a. OBOJTIOLU COBPEMEHHOTI'O YEJIOBEKA.

YenoBeueckue packl M UX €QUHCTBO. BpeMs 1 yTH pacceneHus YeloBeKa 1o IJIaHETE.

[IpucnocoOaeHHOCTh Ye0oBeKa K Pa3HbIM yCIOBUSIM CpPEIb
Pa3znea 4. DxoJiorus 16
Tema 4.1. OcHOBHOe coep:kaHue 2 OK 1
Ixosnornvyeckne | Teoperuueckoe odyueHue: 2 OK 2
(akTopsI 1 Cpenbl 0OUTaHMS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, TOUYBEHHAS, BHYTPUOPTaHU3MEHHAsI. OK 7
Cpeabl KU3HU OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl OOMTaHUs OpraHu3MoB. [IpucnocoGienust OpraHu3MoB K KH3HH B

pasHbIX cpenax. [lonsaTue sxonoruueckoro akropa. Kinaccuduxanms sxonorudeckux (axkropos. [IpaBuio

munumyma 0. JIubuxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. OcHOBHOe coep:kaHue 4 OK 1
Honyasuus, TeopeTnueckoe o0yueHue: 2 OK 2
coo0uiecTBa, DKOJIOTHYeCcKas XapaKTePUCTHUKA BU/IA M MOMYJIALMU. DKOJIOTHYECKasl HUIIIA BUAA. DKOJIOTHYECKUE OK 7
IKOCUCTEMBI xapaktepucTuku nomynusauund. CoolmiecTBa U 3kocucTeMbl. brorieHos u ero ctpykrypa. CBsi3u MEXy




opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOAYILIEHTHI, KOHCYMEHTHI,
penyuenTsl. KpyroBopor BemecTB ¥ HOTOK 3HEPTUH B dKocucTeMe. Tpoduueckre ypoBHH

IMpakTHyecKue 3aHATHIA: 2

Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENIN SKOCUCTEMBI. bruomacca 1 mpoayKIus. DKOJI0rHYecKHe

MUPaMHJIBI YUCEl, OMOMacchl U 3Heprun. [IpaBuiio mupaMubsl SHEPTHH.

Penrenne npakTHKO-OPUEHTUPOBAHHBIX PACYECTHBIX 3a/IaHUI IO MIEPEHOCY BEIECTBA U SHEPTUH B

IKOCHCTEMAX C COCTaBJICHUE TPOPUUESCKHX TIeTIeH ¥ MUpaMu] OMOMACChl U SHEPTHU
Tema 4.3. OcHoOBHOe coep:kaHue 2 OK 1
buocdepa - TeopeTnueckoe o0yueHue: 2 OK 2
rjaodajabHas Buocgepa — xuBas o6010uka 3emin. Pa3Butre npejcrabieHuii o 6uocdepe B Tpynax B.M. Bepuaackoro. OK'7
IKO0JI0THYeCKast Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JKHBOe BemecTBo Ouocdeps! U ero QyHKIHH.
cucrema 3aKOHOMEPHOCTH CylecTBOBaHMs Orochepbl. OcodeHHOCTH OHOoChephl Kak II100aTbHOM SKOCHCTEMBI.

Jlunamuueckoe paBHOBecHe B Orocdepe. KpyroBopoTsl BemecTB 1 OMOr€0XUMHUYECKHUE IIUKIIBI.

I'moGanibHBIE HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coaepxxaHue 4 OK'1
Buansinune TeopeTnueckoe odyueHue: 2 OK 2
AHTPONMOTeHHBIX | AHTPONOTEHHBIE BO3/IEHCTBUSI Ha Onocepy. 3arpsa3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHUSI. OK 4
¢akTopoB Ha AHTpoToreHHble Bo3eicTBUs Ha atMochepy. Bo3aelictBus Ha ruapochepy. Bo3neiictBust Ha mutocdepy. OK 7
onocoepy AHTpOTIOTEHHBIE BO3JICHCTBUS HA OMOTHYECKHE COOOIIECTBA. YTIyOJIEHHO U3Y4YalOTCS OTXO/IbI, CBSI3aHHbBIC IIK 2.1

C OTpeeNeHHOM npodeccreil/CrenuaTbHOCThIO

IIpakTuyeckue 3aHATHS: 2

[IpakTrueckoe 3anstTue «OTX0AbI MPOU3BOIACTBA»

*B Tom yuciie npodeccHOHATbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNEe MPAKTHYECKOT0 3aHATHSA 2

[TpakTuyeckoe 3ansaTue «OTX0ABI MIPOU3BOACTBAa». Ha ocHOBE (enepaabHOro Kiaccu(puKamoHHOTO

KaTaJiora OTXO/0B OIPEIEIISATh KIacC OMACHOCTH OTXO/0B; arperaTHoe COCTOSIHUE U (PU3NYECKYIO GopMy

OTXOZI0B, 00pa3yroImuXcs Ha pabodeM MecTe / Ha 3Tarax MpOU3BOJICTBA, CBS3aHHBIC C ONPEICIICHHON

npodeccueit/crnennaTbHOCTHIO
Tema 4.5. OcHOBHOe coep:kaHue 4 OK 2
Bausinue TeopeTnueckoe o0yueHue: 2 OK 4
COLHAJILHO- B ToM unciie npoecCHOHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOT 0 3aHATHS 2 OK7
IKOJIOTrHYECKHX 310poBbe U ero cocTaBisomue. GakTopbl, MOJIOKUTEIBHO M OTPUIATEIBHO BIUSIONIME HA OPraHU3M 2 MK 2.2

(hakTopos Ha

yenoBeka. [Ipo0iemMa TEXHOTEHHBIX BO3AECHCTBUM Ha 30POBbE UeJIOBEKA (IEKTPOMArHUTHBIE OIS,
ObITOBasi XUMUsI, U30BITOUHBIC IIYMBI, palMaIMsl U T.11.). AJanTaliys OpraHu3Ma 4ejaoBeka K (hakropam




310pOBbE
Yyel0BeKa

okpyxatomient cpeasl. [IpuHIMIBL hopMUpOBaHUS 310pOBbEecOEperaroniero nopeaeHus. Ousnueckas
aKTUBHOCTh U 3/10pOBbe. BHOXMMHYECKHE aClIEKThl PAllMOHAIIBHOTO TUTAHUS

JlabopaTopHble 3aHATHSA:

JlaGopatopHnast paboTa Ha BBIOOD:

1. JlabopatopHas paboTa «YMCTBEHHAsi pa0OTOCTIOCOOHOCTHY
OBnazieHre METO/IaMU OIpeIeNIeHHs TOKa3aTeNleil yMCTBEHHOM pab0oTOCTIOCOOHOCTH, O0BSICHEHHUE
MOJIyYE€HHBIX PEe3yJIbTaTOB U (HOPMYIHPOBAHHE BHIBOJAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX
MOHSTUH, TEOPUI U 3aKOHOB

2. JlabopaTtopHas paboTta «Brnusane abnotndeckux (GakTOpOB Ha YeoBeKa (HU3KUE U BHICOKHE

TEMITEPaTyPhI)»

W3ydenne MeXaHU3MOB aJlalTalliy OpraHK3Ma 4elloBeKa K HU3KHM U BBICOKHM TeMIIepaTypaM U
00BSCHEHHE MOTYYCHHBIX PE3YyJIbTAaTOB U (HOPMYJIUPOBAHUE BHIBOIOB (ITMCHbMEHHO) C UCIIOJIb30BAaHUEM
HAYYHBIX TOHSTHI, TEOPUN U 3aKOHOB

*B ToM unciie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IepP:KaHue JTa00PATOPHOI0 3aHATHSA

B kauecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCTIOCOOHOCTD UCTIOIB30BAThH YCIOBHUS OCYIIECTBICHHUS
npo¢eCCHOHATLHOMN AEATENIFHOCTH: IIIyM, TeMIIepaTypa, (pusnyeckas Harpy3Ka u T.J.

IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue NPUKJIATHOT0 MOAYJIA)

Pa3nea 5. buoJsiorusi B ;KU3HHU

Tema 5.1.
Bbuorexnoaoruu B
JKM3HHU KAXKI0r0

OcHoBHOe cogep:kanue

Teopernueckoe copepkanue:

buoTtexHOMOTHs Kak HayKa W MPOU3BoICTBO. OCHOBHBIC HAIIPABIICHUS COBPEMEHHOM OMOTEXHOJIOTHH.
Mertons! 0notexHosorun. OOBEeKTHEl OMOTEXHOIOTMHU. DTHKA OMOTEXHOJIOTNYECKNX U T€HETUYECKUX
IKCIIEPUMEHTOB. [IpaBuiia morcka u aHam3a OM03KOJIOrHIeCKON HH(POPMAITUY U3 PA3IMYHBIX HCTOYHHKOB
(HayuyHas 1 yueOHO-Hay4YHas TUTEpaTypa, Cpe/IcTBa MaccoBOM MH(opMaluu, cetb UHTEpHET U IpyTHE)

NN | A0

IIpakTuyeckue 3aHATHS:

Keiicel Ha aHanu3 nHGOPMAITUHU O HAYYHBIX JOCTHKEHUSAX B 00JIACTH TeHETUYECKUX TEXHOJIOTHA,
KJICTOYHOW WH)KEHEPHUH, MTUIIEBBIX OMOTEXHOJIOTHI. 3anuTa Keica: MpecTaBIeHUuE PEe3yJIbTaTOB PEIICHUS
KeiicOB (BBICTYIICHUE C MPE3CHTAIUEH )

*B Tom unciie npodeccuoHAIbLHO-OPUEHTHPOBAHHOE CO/IePsKaHUe MPAKTHYECKOT0 3aHATHS

OK'1

OK 2

OK 4
IIK 2.4

Tema 5.2. BHOTeXHOJI0THMH B MPOMBINIJIEHHOCTH

Tema 5.2.
BbuorexHoJ0orum B

OcHOBHOe coep:kaHue

IIpakTHYecKkHe 3aHATHSA:

LRSI NN

OK 1
OK 2
OK 4




NPOMBIILJIEHHOCT | Pa3BuTHE MPOMBIIUICHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHUE B KU3HH YelIOBeKa, OUCK U aHAJIHN3 2 IIK 2.4
U nH(pOpMAIUY U3 PAa3TMYHBIX HCTOYHUKOB (Hay4Has M yueOHO-Hay4dHas ITepaTypa, CpeACTBa MacCOBOU

uHpopmanuu, cetb IHTepHET U ApyTrue)

Keticpl Ha ananu3 nHpOpMALIUK O Pa3BUTUU MPOMBIIIICHHOW OMOTEXHOJIOTHH (TI0 TpyIam)

3amura keiica: [IpencraBnenue pe3yabTaToB pelIeHHs KecOB (BBICTYIICHHE C MPE3eHTALUei) 2
IIpome:xyTouHast 4
arrecrauus mno OK3aMeH
AUCHMILINHE
Bcero: 72




3. YCJIOBUSI PEAJTU3ALIMU MTIPOTPAMMBI OBIIIEOBPA30BATEJILHOM
JUCHMILIAH

3.1. [Ins peaqu3anuy NporpaMmbl JUCHUIIMHBI 10JKHbBI ObITH NIPEIYCMOTPEHBI CileAyolIune
crenuaabHble MOMELeHusI:

OcBoenue mporpamMmmbl  obmieoOpa3oBarenbHol  aucnumiuabl  OY .08  buomorus
ocymectBisiercss B [BIIOY KK «KT3K», peanusyromiero o6pa3oBaTebHy0 MPOrpaMMy CpPEIHETO
obmiero oopazoBanus B npeaenax ocBoenus OITOIT CITO Ha 6a3e ocHOBHOTO 0011IeT0 00pa3oBaHus, B
yueOHOM kabuHeTe «buonorus», B KOTOPOM HMEETCsl CBOOOAHBIN nocTyn B MHTEpHET BO Bpems
y4eOHOTO0 3aHATHS U B IEPUOJ BHEYUEOHOW AEATEIBHOCTH 00yUYarOIINXCA.

ITomemenne kabuHera ynaoBiIeTBOpseT TpeOoBaHUAM CaHUTApHO-MUIEMUOIOTHYECKUX
npaBui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIIEHO TUTIOBBIM 000PY/I0BAaHHEM, YKA3aHHBIM
B HaCTOALIMX TPeOOBAHUAX, B TOM YHUCIIE CIEIUATU3UPOBAHHON y4eOHON MeOesblo U CpelCTBaMU
00yueHMsl, AOCTATOUHBIMU JIJIs1 BBIIOJHEHUS TPEOOBAaHUM K YPOBHIO TOATOTOBKU 00YYatOIUXCS.

B xabunere umeercss B HAJIMUYUU MYJIbTUMEIUITHOE 000pyIOBaHKE, MOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEILHOTO MpoIlecca MPOCMATPUBAIOT BU3YAIbHYIO HH(OPMAIIHIO 1O OHOJIOTHH,
CO3JIAI0T MPE3EHTAllNH, BUCOMATepHaIIbl, MHBIC JOKYMEHTHI.

B cocrtaB y4eOHO-METOIUYECKOTO U MAaTePHATIBHO-TEXHHUUYECKOTO O0ECTIeYeHUs POTrPaMMBI
obmeobpazoBarenbHON quctuiInHabl OYJ[.08 buomorus BXoasT:

TexHuueckue cpencTBa 00ydeHuUs:
- IIK ¢ moctyrnoMm B HUHTEpHET

- MyJIbTUMEIUIHAs JOCKa

- IPOEKTOP

B OubmuoreuHblii GoHI BXOIAT y4eOHHKH, ydeOHO-MeTomuueckue KoMmruieKTol (YMK),
oOecrieunBaromue ocBoeHue yuyeOHoi aucrumuasl OY .08 Buonorus pekoMeHIOBaHHBIC WIIH
JIOMYIIECHHBIE JIJIsl MCIIOJIb30BaHUsI B TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpTaHU3aAIMIX,
peanu3yomux 00pa3zoBaTeNbHYIO MPOrPaMMy CPEIHEro o0IIero oOpa3oBaHusl B Mpezesiax 0OCBOSHUS
OIIOII CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUS.

bubnuoreuynsiit (poHI MONOJHEH SHUMKIIONEIUSMHU, CIPABOYHUKAMH, HAyYHOM M HAy4yHO-
MOMYJISIPHOM, XYI0KECTBEHHOHN JTUTEPATYyPOU H Ip....

B npouecce ocBoenust nporpamMmmel yueOnoi aucrumnuasl OY J1.08 buonorus obydaronuecs
UMEIOT BO3MOXHOCTB JIOCTYIIAa K 3JIEKTPOHHBIM Y4eOHBIM MaTepuaiaM, MMEIOILIHecs B CBOOOIHOM
noctyrne B cucteMe HTepHeT (37eKTPOHHbIE KHUTH, TPAKTUKYMBI, TeCThl, MaTepuansl EI'D u ap.)

3.2. UnpopMmannoHHoe odecrnedeHre peajn3anuu NpPorpaMmMbl

Jlst peanuzanuy mporpaMMbl OMOIMOTEUHBINA (HOH 00pa30BaTEILHON OPraHU3alUK JOJDKEH
UMETh T[e4YaTHble U  DJIEKTPOHHbIE O00pa3zoBaTeNbHbIE U MHGOPMAIMOHHBIE  PECYPCHI,
PEKOMEH/I0BaHHbIE /JIsi MCIOJNb30BaHMUS B 00Opa3oBaTeNIbHOM IpoIlecce, HE cTaplle ISTH JIET C
MOMEHTa U3JIaHusl.

OcHOBHbIE NeYaTHbIE H3AAHUS

1. benses JI.K., Apmvmmmn .M., Ky3uenosa JI.H. u np. buonorus (6a3oBsiii ypoBeHs). 10
Knacc. — M., 2014.

2. Nonnesa A.1O. buonorus. Bech mKoIbHBIN Kype B cxemax U Tabnunax. — M., 2014.

3. Jlykatkun A.C., Pyuun A.B., CunaeBa T.b. u ap. buonorust ¢ ocHoBaMH 3KOJIOTHH:

Y4eOHHK I CTY. YUPEKISHUN BBICII. 00pa3oBanus. — M., 2014.



4. MamontoB C.I'., 3axapoB B.b., KoznoBa T.A. buonorusi: yueOHHK &S CTYA.
yUpexXaAeHu# BhICII. 0OpazoBanus (6akanaBpuat). — M., 2014.

S. Hukutunckas T.B. buonorus: kapmanHslil cipaBouHuk. — M., 2015.

6. CusornazoB B.U., AraponoBa MN.b., 3axaposa E.T. buonorus. OOuast Guonorus:
6a30BbIit ypoBeHb, 10—11 kmacc. — M., 2014.

7. Cyxopyxkosa JI. H., Kyamenko B. C., Isanosa T. B. buonorust (6a3oBsiii ypoBens). 10—
11 xnacc. — M., 2014.

3.2.2. DJIeKTPOHHbIE U3TAHUS

1. www. sbio.info (Bcs Owonorus. CoBpeMeHHass OWOJOTHS, CTaThH, HOBOCTH,
OMOJIMOTEKA).

2. www.window.edu.ru (ExuHoe okHO pgocTyma K 00pa3oBaTelbHBIM —pecypcam
WuTepuera no 6uonorun).

3. www.5ballov.ru/test (Tect ayis abUTYypHUEHTOB 110 BCeMY IIKOJILHOMY KypCy OMOJIOTHR ).

4. www.biology.ru (buonorus B OtkpbiToM Kosutemke. CalT CONEPKUT DJICKTPOHHBII
y4eOHHK 110 Ononoruu, On-line TecTsr).

5. www.informika.ru (O1eKTpOHHBII yueOHUK, OOJIBIION CITMCOK MHTEPHET-PECYPCOB).

6. www.nrc.edu.ru (buonorndeckas kapTuHa Mupa. Pa3zgen KOMIbIOTEpHOTO y4eOHHKA,
pa3paboTaHHOTO B MOCKOBCKOM IrOCY/IapCTBEHHOM OTKPHITOM YHHBEPCHTETE).

7. www. nature. ok. ru (Pemkue wu wucuesaromme >XUBOTHbIe Poccum — mpoekt
Oxonoruyeckoro nentpa MI'Y um. M.B.JIomoHoCOBa).

8. www.kozlenkoa.narod.ru (Jlms Tex, KTO y4HTCI caM HW YYUT JAPYTHUX; OYHO H
JTUCTAaHIIMOHHO, OMOJIOTHH, XUMHUH, IPYTHM IIPEAMETaM ).

0. www.schoolcity.by (buosorus B Bompocax u 0TBETax).

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. @enepanbublii 3ak0H 0T 29.12.2012 Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepauumny.

2. [Mpukas MunoOpuayku Poccuun ot 17.05.2012 No 413 «O06 yTBepKIACHHUH
dbenepabHOTO TOCYAApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa CpeaHero (IMOJIHOTO) OOIIero
00pazoBaHUM.

3. [Tpuka3z MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeCeHHMM M3MCHCHHI B
[Ipuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O6
YTBEPXKICHUH (PeepaTbHOTO TOCYAApPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa CPEAHETO (TIOJTHOTO)
o01miero oopa3oBanus’».

4. IMucemo [lemaprameHTa rocynapcTBEHHON MOJUTHKU B cepe MOATOTOBKU paboumx
kanapoB u [AI10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHganuu no opraHu3aiuu
MOJTy4eHHUsl CpelHero oodimiero oOpa3oBaHHUS B Mpelneiax OCBOCHUS OOpa30BaTENbHBIX MPOTPaMM
cpenHero mpodeccuoHaIbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0OImIero oOpa3oBaHHS C YYETOM
TpeOoBaHUIl (enepaibHbIX TOCYJAapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAAPTOB U  IOJIy4yaeMmoun
poQeCCUu WK CTICIIHATBHOCTH CPEAHETO TPO(PECCHOHATIEHOTO 00pa30BaHUs.

5. buonorus: B 2 1. / mox pea. H.B.SIpeiruna. — M., 2010.

6. Buosnorusi: pykoBOJICTBO K MPAaKTHYECKUM 3aHATHAM / of pex. B.B.Mapkunoii. — M.,
2010.

7. Hapsun Y. Counnenus. — T. 3. — M., 1939.

8. Hapsun Y. [Ipoucxoxnenue suaos. — M., 2006.



9. Kobbutsanckuit B.A. @unocodus 3konoruu: KpaTkuii Kypc: y4ue0. mocoOue aisi By30B.
- M., 2010.

10. Opnosa 3.A. McTopust aHTpOMOIOTHYECKUX YUSHUH: yueOHUK a7 By30B. — M., 2010.

11.ITexoB A.Il. buonorus, renernka u napasuronorus. — M., 2010.

12. Ye6wrmie H.B., I'punesa I'.I". buonorus. — M., 2010.



4. KOHTPOJIb U OLIEHKA PE3VJBTATOB OCBOEHUS
OBIIEOBPA30OBATEJBHON TUCHUATIIMHBI

KoHTpoJib U oOlleHKa Pe3ylbTaTOB OCBOSHUS 00IIC00pa30BaTEIbHON NUCIIUTUTHHBI

pacKphIBalOTCA 4Yepe3 AUCHUILUIMHAPHBIC PEe3yJIbTaThl, HalpaBJeHHblE Ha (OPMHUPOBAHUE

00ImKX ¥ NpoQecCHOHATBHBIX KOMIETCHIUI 1O pa3fenaM M TeMaM CoJepKaHHs y4eOHOro

Marepuara.

Ooman
KOMIIETEHI U

Pa3zgen/Tema

Tun oueHOYHbIX MePONIPUATHIA

Pazgen 1. Kinerka —
CTPYKTYPHO-
(GyHKIHOHANbHAS eIUHUIIA
JKHBOT0

Kontponbnas padota 1
“MoneKyJIapHbIA YPOBEHb
OpraHU3aIU KUBOTO”

OK 02

buonorus xak Hayka. O0ras
XapaKTePUCTHKA KU3HU

-3anonnenue Tadmuusl 1. «Onucanue
METO/I0B MUKPOCKOTIMPOBAHUSI C X
JIOCTOMHCTBAMHU U HEJOCTaTKaMM.
-3anonHenne Tadauis! 2 «Briaag
YYEHBIX B Pa3BUTHE OUOIOTHI
-3aroHeHue CPaBHUTEIHHOM TaOTHITBI
3 «CxoacTBa U pa3iauuuii )KMBOTO U HE
JKHBOTOY.

OK 01
OK 02
OK 04

CtpykTypHO-(QYyHKIIMOHATIbHAS
OpraHu3aIus KIeToK

-OuenuBaemas quckyccus 1
-Menranbhnas kapra 1 «Ilo
KJIacCU(UKALIUU KJIETOK U UX CTPOEHUIO
Ha TIPO- U DYKAPUOTHYECKUX U 110
LapcTBaM» B MUHU TPYIIIax
-JIaboparopnast pabora 1:

«CTpoeHue KiIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOUIBI,
XJIOPOIUTACTHI, XPOMOTLIACTHI)»

-I13 1 «BupycHble u 6akTepuanbHbIC
3aboneBanusy. [IpeacraBneHne yCTHBIX
COOOIICHUH C Mpe3eHTaIUEH,
MOATOTOBJIEHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEH/IOBAHHBIX
mpernoaBaTesieM

OK 01
OK 02

CTpyKTypHO-(QYHKIIMOHATHHEIE
(akTOpB! HACTIEICTBEHHOCTH

-OpoHTaNbHEIN onpoc 1

-Pazpabortka rioccapus 1

-113 2 «Pemenue 3aga4 Ha onpeneieHue
II0CJIEI0BATEIBHOCTH HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B Cllydae
U3MEHEHHUS [10CIIE0BATEIbHOCTU
Hykieotuaos JTHK».

OK 02

OOMEH BelIEeCTB U
MPEBpAIICHIE YHEPTUU B KIETKE

-OpoHTaANIBHBIN ONPOC 2
-3anoHeHUe CPAaBHUTEIHHON TaOIUITBI




4 «XapakTepuCTHKH TUTIOB OOMEHa
BEILIECTBY.

OK 02
OK 04

JKU3HEHHEBIN UK KIETKH.
Muto3. Meiio3

-O6cyxaeHue mo Bompocam JICKITUN
-Pa3paboTka neHTHl BpeMeHH 1.
«XKuzaenHp nukiI. Meiio3»

Paspnen 2. Ctpoenne u
¢yHKkuM opranuszma

KonTponbnas padota 2 “CtpoeHue u
byHKIMH OpraHu3Ma’

OK 02
OK 04

Ctpoenue opranuzMa

-OuenuBaemasi JUCKyccus 2
-MenranbHas kaprta 2 «TkaHu,
OpraHbl U CUCTEMbI OPTraHOB
OpraHu3MOB (pacTeHusl, KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTepHUCTUKOU
uX QyHKIHI».

OK 02

®opMbl pa3MHOKEHUS
OpraHU3MOB

-OpoHTaNBHBIN ONpoC 3
-3anonHenue Tabmuisl 5 «KpaTkas
XapaKTepUCTHKA U IpUMEPHI hopM
Pa3MHOXXEHHSI OPraHU3MOBY

OK 02
OK 04

OHTOreHe3 pacTeHH, ) KUBOTHBIX
1 YeJI0BeKa

-Pa3paboTka JieHTHl BpeMeHH 2
«XapaKTepUCTHKA 3TAallOB OHTOTE€HE3a
OTJEJIbHOM I'PYIIION JKUBOTHBIX U
4eJI0OBEKay» 110 MUKPOrpyIam
-Tect/onpoc

-CocraBiieHne )KU3HEHHBIX [IUKJIOB
pacteHuii no otraenaM (MOXOBHUIHBIE,
XBOILEBUIHBIE, TATIOPOTHUKOBUIHBIE,
rOJI0OCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJICaJ0BaHUs

-Paszpabotka rimoccapus 2
-®poHTanpHEI onpoc 4

-TecT o Bompocam JeKIuu

-I13 3 «Pemenue 3am1ay Ha
ompeieJICHuEe BEPOSITHOCTH
BO3HUKHOBEHMS HACIICCTBECHHBIX
MPU3HAKOB TIPH MOHO-, JTH-,
MOJUTHOPUIHOM M aHATU3UPYIOIIEM
CKpEIIMBAaHHUH, COCTABIICHUE
TEHOTUITUYECKUX CXEM CKpPEITUBAHUS

OK 01
OK 02

ClIeIUIEHHOE HACIEIOBAHUE
MIPU3HAKOB

-Tect

-PaszpaboTka rimoccapust 3

-I13 4 «Pemenune 3agau Ha
orpesieNieHUue BEPOSTHOCTH
BO3HUKHOBEHMS HACIICCTBEHHBIX
MIPU3HAKOB MPH CLETICHHOM
HAaCJICIOBAHUH, COCTaBJICHHUC
TEHOTHITMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02
OK 04

3aKOHOM€pHOCTI/I HU3MCHYHUBOCTHU

-Tecr.




-I13 5 «Pemenue 3anau Ha onpezeneHue
THIIA MyTalLlUU [IpU IIEperadye
HACJICICTBEHHBIX IIPU3HAKOB,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKPEILHUBAHUY.

Paznen 3. Teopusi 3BoIIOIMHA

Kontponbnas padora 3
“TeopeTUyecKHe acTeKThl 3BOJIIOLINU
JKU3HU Ha 3emie”’

OK 02 Hctopust 3BOIIOLIMOHHOTO -OpoHTaIBHBIN ONIPOC 5

OK 04 ydeHus. MUKPOIBOJIOIHUS -PaspaboTka riioccapust 4
Jlenrta Bpemenu 3. «Pa3Burus
ABOJIFOIIMOHHOTO YYCHHUSDY

OK 02 MakposBontonus. -OuenuBaemas JucKyccus 3

OK 04 Bo3HHMKHOBEHUE U pa3BUTHE HCIIOJIb30BAaHUE apT'yMEHTOB,

JKM3HH Ha 3emie OMOJIOTMYECKON TEPMUHOIOTUU U

CUMBOJIMKH TSI I0KA3aTeNbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIT
-Jlenta Bpemenu 4. « BO3HUKHOBEHUS U
pa3BUTHSA KU3HU Ha 3eMiIe»

OK 02 IIpoucxoxacHue yeaoBeka — -®poHTanpHEIN onpoc 6

OK 04 AHTPONOTECHE3 -Jlenta Bpemenu 5. «IIpoucxoxaenus
YeIIOBEKa»

Paznen 4. Dxoaorus

OK 01 Dkosoruueckue GpakTopsl U -Tect no skonoruueckum pakTopam u

OK 02 CpeIbl )KU3HU cpellaM KU3HU OpraHU3MOB

OK 07

OK 01 [Momynsimus, cooOriecTBa, -CocTtaBnieHe cXeM KpyroBopoTa

OK 02 3KOCUCTEMBI BEIIECTB, UCITOJIB3YS MaTEPUAITBI JICKIIUU

OK 07 -T13 6 «Penienue mpakTuKo-
OPHEHTUPOBAHHBIX PACUCTHBIX 33 aAHUI
M0 IEPEHOCY BEIIECTBA U DHEPTUH B
IKOCUCTEMAX C COCTaBIICHUE
TpodHUIeCKUX erneil U MupamMug
OMOMACChI U SHEPTUI»

OK 01 buocdepa - rmodanbHas -OnennBaemas TUCcKyccus 4

OK 02 AKOJIOTMYECKAs CUCTEMA -Tect

OK 07

OK 01 BiistHue aHTpOnOreHHbIX -Tecr

OK 02 ¢bakxTopoB Ha Ouochepy -113 7 “Orxoas! mpousBoacTBa”

OK 04

OK 07

OK 02 Bnusaue comuannHO- -OuenuBaemasi TUCKyccus 5

OK 04 SKOJIOTHYECKUX (PAKTOPOB Ha -JIaGopaTropHoii paboThI 2:

OK 07 "Bmustane abnotnyeckux (pakTopoB Ha

3J0pPOBEEC YCIIOBCKA




4enoBeKa (HU3KHUE U BHICOKHE
TeMreparypsl)"

Paznen 5. buosiorust B :xxu3HM  |-3aniuTa Keiica: MpeiCTaBICHUE
pe3yJIbTaTOB PELIEHUS KEHCOB
(BBICTYIIJIEHUE C TIPE3CHTAIIUCH )

OK 01 buorexnosnoruu B :KU3HU -113 8: BrolnonHenue kelica Ha aHAIU3
OK 02 KaXJ0ro nH(OPMAaLIUK O HAYYHBIX JOCTHKEHUSIX
OK 04 B 00JIaCTH T€HETHYECKHUX TEXHOIIOTHH,
KJIETOYHOM MHKEHEPUH, MHUIEBBIX
O6uoTexHo0rui (1Mo rpynmnam),
MIpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS
KENCOB
OK 01 [Tpomebrinennast 6uorexuonorus |-113 9: BeimonHenue keiica Ha aHATU3
OK 02 uHpOpMAIUY O Pa3BUTUU
OK 04 IPOMBIIIIEHHON GMOTEXHOIOTHH (110
rpynmnam), npeacTaBlIeHue Pe3yJbTaToB
pelIeHHs KeMcoB
OK 01 CouunansHo-3THueckue acnektol |-113 10: Bemmonnenue keiica Ha aHaNU3
OK 02 OMOTEXHOJIOTUI uHpOpMaMu 00 ITUIECKUX aCTIEeKTaxX
OK 04 pa3BUTUS OMOTEXHOIOTHUH (110
rpynmnam), npeJacTaBlIeHue pe3yJbTaToB
pelLIeHHs KeMcoB
K21 DopMHUPOBATH TPYIIIHI TYPUCTOB, BBIIIOIHITH PETUCTPALMIO TPYIIIIHI B
1K 2. aBapUITHO-CIIACcaTENBHBIX CITYKOaX
11K 2.2 ConpoBokJ1aTh TYPUCTOB IIPU MPOXOKICHUH MapIIpyTa ( 110 BUAAM
- Typu3Ma).
TIK 2.4 BBIOMHATE CAHUTAPHO-ITUAEMHOIOTHYECKHE TPEOOBAHUS K

npeaoCTaBJICHUIO TOCTUHUYHBIX YCIIYT
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