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PabGouast mporpamma o6meoOpa3oBaTeabHON Y4eOHOW IUCHUIUIMHBI  «buomorusy
pa3paboTaHa Ha OCHOBE:

-  @enepalibHOTO TOCYIAapCTBEHHOrO0 0OOpPa30BAaTEIBHOTO CTaHAApPTa CpPEAHEero oOIIero
obpazoBanus (nanee — PI'OC COO) (yTBepxaeH nprukazoM MuHHCTEpCTBA 00pa30BaHUs U HAYKH
P® o1 29.01.2016r. Ne50;
- Pexomenpanuii mo opraHu3anUy TMOJYyY4eHHUs CpeAHero oOmiero oOpa3oBaHMs B Ipeenax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrpPaMM CpeAHero mpodeccuoHaabHOro oOpa3oBaHHs Ha 0aze
OCHOBHOTO 00mero o0Opa3oBaHUS C Y4eToM TpeOoBaHMH (enepalbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB M MOJy4aeMoW Mpodeccuu WM CIEeUUaIbHOCTH CPEIHEro
npodeccuoHaIbHOro 00pa3zoBaHus (MUCHMO JlenapTaMeHnTa rocy1apcTBEHHON MOJUTHKY B cepe
OAroTOBKH pabounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015r. Ne06-259);
- IlpumepHoii mporpaMmsl 0011€00pa30BaTENbHON AUCHUIUIMHBL «buonorus» o100peHHon
Hayuno-meroandeckum coBetoM Llentpa npodeccronansHoro oopazopanust I'AY «ODUPO» u
PEKOMEH/IOBAaHHBIN Ui pealu3alil  OCHOBHOH MpogeCCHOHANBHONM  00pa30BaTEIbHOM
nporpammel CITO Ha 6a3e ocHOBHOro o0miero oOpa3oBaHHs C MOJIYYEHHEM CPEIHEro OO0Iero
obpazoBanus (mpotokos Ne3 ot 21.07.2015r.).

OpFaHI/ISaHI/IH-p33p36OTLII/IKZ ToCyAapCTBCHHOC ABTOHOMHOC HpO(bGCCI/IOHaJ'ILHOG
06paSOBaTeJ'IBHOC YUpCKACHUC «TexHUUeCcKui KOJJICK UM. BI[ ITorammosay.

Pa3zpaboruuk:

E.B. T'a3u3oBa, mpemnojaBareib BbICHICH KBaTH(PHUKAIMOHHON KaTETOPUH T'OCYJapCTBEHHOTO
ABTOHOMHOTO ITPO(ECCHOHATBHOTO 00Pa30BaATENBHOTO yUpexkIeH!Us « TeXHUIECKUIA KOJUISIK HM.
B.. IToTtamoBa.
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1. MACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JTUCHUILIMHBI «BUOJIOT UST»

1.1. MecTO IMCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbl:
OobeobpazoBarenbHas qUcUUIUIMHA «HOCTpaHHBIN SA3bIK» SBISETCS 00S3aTENBbHON YacThIO

001eo0pa3oBaTeIbHOrO IIMKJIa Oo0Opa3oBaTelbHON mporpaMMmbl B cooTBeTcTBUM ¢ PI'OC 1o
cnenuanbHocTh 15.02.16 TexHoM0rNs MalIMHOCTPOEHMSL.

1.2. Heau v mu1aHupyeMble pe3yJibTaThl 0CBOEHUN Y4eOHOH U CHUIITHHBI
Heas: QopmupoBaHuEe Yy CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(QYHKIIMOHAIBHOM

OpTaHU3aIMH KUBBIX CHCTEM Pa3HOTO paHTa KaK OCHOBBI IPUHSATHS PEIICHUI B OTHOIIEHUN 00BEKTOB
’KMBOH MPUPOJBI U B IPOU3BOJCTBEHHBIX CUTYaIUX.

3agaun:

1) chopmupoBaTh HOHUMAHKUE CTPOCHMSI, MHOT0OOpa3usi 1 0COOEHHOCTEN KHUBBIX CHCTEM PA3HOTIO
YPOBHSI OpraHU3allM, 3aKOHOMEPHOCTEH MpOTEeKaHUs OMOJIOTMYECKHUX IIPOLIECCOB M SIBIECHUH B
OKpy’Karoliel cpeze, LEJIOCTHOM HayyHOM KapTUHBI MHUpa, B3aUMOCBSA3M U B3aUMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS ONpPENENSTh KHUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
HKOCHCTEMAaMHU JUIsS BBISBICHUS €CTECTBEHHBIX M AHTPOINOTCHHBIX W3MEHEHHWH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKM TPOBEICHHUS IMPOCTEHINTNX OHOIOTMYECKHX HKCIEPUMEHTATBHBIX
MCCIIEIOBAaHH C COOJIOZICHUEM TPaBMII OE30MIaCHOTO OOpaIIeHus ¢ 00BEKTaMU U 000PYIOBaHHEM;

4) pa3BUTh YMEHHMs MCIIOJIb30BaTh HMHGOpPMALHIO OHOJIOTMYECKOTO XapakTepa W3 Pa3IMyHbIX
HCTOYHUKOB;

5) cpopMupoBaTh YMEHMSI IPOrHO3UPOBATH MOCIEACTBUS CBOEH EATEIbHOCTH 110 OTHOLLIECHUIO K
OKpy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH M COOJIOAATH MEpbl NPOPHIAKTUKI
3a00JIeBaHUN.

6) copMupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTMYECKON HAYKU Y TEXHOJIOTHI B
MPAKTUYECKON JEATENbHOCTH YeJOBEKa, DPa3BUTUU COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOJIOTHl.



Iliianupyembie pe3yibTaThbl 0CBOEHHS 00111€00Pa30BaATEJIbHOM M CIUIINHbBI

Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

O01mme

JAucuunianHapHbie

OK 01. BeiOupars
CIOCOOBI perIeHUs
3aja4
npoheCCHOHATLHON
JeSTeIbHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTH TPpy/10BOr0 BOCIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH MacCTepCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTHBHOH JEATEIBHOCTH TEXHOJIOTUYECKOH U

COI.[PIEU'IBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOHUHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
NEeSITeTbHOCTD;
- HWHTEpec K pa3mmuHbiM chepam mnpodeccrHoHaITbHON

JIESITENLHOCTH,
OBnazieHue yHUBEPCAIbHBIMH YYEOHBIMH TO3HABATEIHHBIMHU
EUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE e CTBHUS:

- CcaMOCTOATENIbHO (OpMyIHpOBaTH M aKTyalU3HpPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- ONpeneNsiTh IENH JeATETbHOCTH, 3a/laBaTh IMapaMeTpbl U
KPUTEPUU UX TOCTHKECHUS;

- BBUBIAATh  3aKOHOMEPHOCTHM W TNPOTUBOpEUYUs B
paccMaTpuBaEMBbIX SIBJICHUSX;
KOPPEKTUBBl B

pe3yiabTaTOB

-  BHOCHUTH
COOTBCTCTBHUC

JIeSITENNbHOCTh,  OIIEHUBATh
LeJIAM, OLEHHUBAaTh  PHUCKHU
MMOCJICACTBUI JIESITETbHOCTH,

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIIEHUHN KU3HEHHBIX

npobiem

c(OPMUPOBAHHOCTh 3HAHWA O MECTE M POJM OHOJOTHUU B
CHUCTEME HAy4yHOro 3HaHUS; (PYHKIMOHAIBLHOM TIPaMOTHOCTH
YesioBeKa JJIsl PeLIeHUs )KU3HEHHBIX MTPO0IeM;

cOPMUPOBAHHOCTh ~ YMEHUS  PACKPBIBAThH

OCHOBOIIOJararommux OMOIOTMYECKUX TCPMUHOB H MMOHSTHH:

COACPIKAHUC

KU3Hb, KJETKa, TKaHb, OpraH, OpraHW3M, BHU, IOMYJISAIINS,

sKocucTeMa, OuoreHo3, Ouochepa; wmerabonuzm (0OMeEH
BEILIECTB u MIPEeBpAIICHHE SHEPTHH), roMeocTas
(camoperynsauus), OMOCUHTE3 Oenka, CTPYKTYypHas

OpraHu3aIys KUBBIX CHUCTEM, JTUCKPETHOCTh, CAMOPET YIS,
CaMOBOCIPOU3Be/IeHNE (PETpOayKIIUs), HACIEICTBEHHOCTb,

W3MEHUYUBOCTh, HJHEPro3aBUCUMOCTh, POCT H pa3BHUTHE,
YpOBHEBAsi OpraHU3aIus;
cOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpBIBaTh  COJEp)KaHUE

OCHOBOTIOJIATAIOIINX OHOJIOTHYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOM, 3BOJIFOIMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH OCHOBOIIOJIATAIOIINE
Ounosornueckure 3aKoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoga, O. I'ekkens, @. Mromnepa, K. bapa),
IPAaHMIIBI UX MPUMEHUMOCTH K )KMBBIM CHCTEMAaM;
NpuoOpeTEeHnEe ONbITa TMPUMEHEHHS OCHOBHBIX METO/OB
HAy4HOT'0 TIO3HAHUS, HCTIOJB3YEMbIX B OMOJIOTHH: HAOIOICHUS
IIPOLIECCOB U SIBJICHHUIA;

N OIIMCaHHus JXKHUBBIX CHCTEM,

opraHu3alyi U IMPOBECACHUA OMOJIOrMYECKOTO OKCIICPUMCHTA,




0) 0a30BBIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIJICTh HABBIKAMH y4eOHO-HCCIIEA0BATENECKOM 1 IPOSKTHOM
JESITEIbHOCTH, HABbIKAMU pa3pelieHust Ipo0ieM;

- BBISIBIISITh IIPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJM3UpOBaTh 3a/ady, BBIIBUIaTh THIIOTE3y €€ PELICHUS,
HaXOOUTb  ApryMEHTBl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPKICHUM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PEILICHMUS,

- QHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE€ pEUICHMs 3a1a4u
pe3ysbTaThl, KPUTHYECKH OLEHUBaThb WX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMETb

IMPAKTUYCCKYIO obractu KHU3HCACATCIIBHOCTH,

MEPCHOCUTh 3HAHWS B IMO3HABATCIIBHYIO W
- yMETh HMHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX
obacrei;
- BBIJIBUTaTh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIbHBIC ITOIX O1bI
U PELICHHUS,;

- CIIOCOOHOCTh HUX MCIIOJB30BaHMS B IMO3HABATENBHOM U
COLIMAJIBHOM ITPAKTHUKE

BBIIBMDKCHHA THUIIOTC3, BBIABJICHHUA 3aBUCUMOCTU MCKIY

UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS  IOJIYYEHHBIX
pe3ynbTaToB U (POPMYIUPOBAHUS BBIBOJIOB C MCIIOIH30BAHUEM
HAaYYHBIX OHATUN, TEOPUHN U 3aKOHOB;

BBIJICTISATh  CYIIIECTBEHHBIE

MPOKAPUOT U

c(OpMUPOBAHHOCTD
MPU3HAKU
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,

YMEHHUS

BUPYCOB, KIIETOK 9YKapHOT;
OMOreoLeHO30B U IKOCHCTEM; 0COOEHHOCTH IPOLIECCOB 0OMEHA
BEIIECTB M TPEBpAILECHHs] SHEPIHMH B KJIETKE, (OTOCHHTE3A,
TUTACTHYECKOTO M DHEPreTHYecKoro oOMEeHa, XEeMOCHHTE3a,
MUTO33a, ME#03a, OIJI0JOTBOPEHHUSI, PA3BUTHS M Pa3MHOKCHHS,
MHAMBUAYAJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHe3a), 60pbObl
3a CyIECTBOBAHUE, ECTECTBEHHOI0 0TOOPa, BUI000pa30BaHMUs,
IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpezie 0OUTaHMsI, BIMSHUSA
KOMIIOHEHTOB 3KOCHCTEM, AaHTPOIIOT€HHbIX M3MEHEHUI B
HKOCHUCTEMAaxX CBOEHl MECTHOCTH, KpPyroBOpPOTa BEUIECTB U
npeBpalleHe YHepruu B ouocdepe;

c(hOpPMHUPOBAHHOCTh YMEHHS peliaTh OMOJIOTHYECKUE 3aayuH,
COCTABIISITh TCHOTHITNYECKHE CXEMbI CKPEIITUBAHMS JIJTsl Pa3HBIX
TUTIOB HACJICZIOBAaHUS TPU3HAKOB Y OPTaHU3MOB, COCTaBIISATH
CXEMBI TIEPEeHOCa BEIIECTB M SHEPTHH B dKOCHCTEMax (IIeru

IUTaHWsA, ITMIICBBIC CeTI/I)

OK 02.
Hcnons3oBate
COBPEMEHHBIE
CpeICTBa IMOUCKA,
aHaIn3a u
WHTEPIpETaINN
uHpopMaluu U
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHMS 33/1a4

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(OpMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM

KYJIBTYP,
MecTa B

ITIPAKTUKH, OCHOBAHHOT O Ha
CIOCOOCTBYIOIIETO

MTOJIMKYJIBTYPHOM MHPE;

JAuajiore

OCO3HaHUIO CBOCTO

c(OPMHUPOBAHHOCTh  YMEHUH
uHpOpMaILIHI0 OHOIOTHYECKOTO COAEp)KaHUs, BKIIOYAIOIIYIO

KPpUTHYCCKHU OLICHUBATh

TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHBIX UICTOYHHUKOB (Cpe/IcTBa
MaccoBoW HH(pOpPMalUK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl);

HHTCPIPETUPOBATH OTHYCCKUEC ACIICKTHI COBPEMEHHBIX

HCCIICAOBAaHUN B OMOJIOTUH, MEIMIMHE, OHWOTEXHOJIOTUH;

paccMaTpruBaThb r00allbHBIE  YKOJIOTUYECKHUE HpO6JICMLI




npodeccnoHaTBEHOMI
JEATSIbHOCTH

- COBEPILEHCTBOBAHME S3BIKOBOM M YUTATEIbCKOW KYJIBTYpPbI
KaK Cpe[CTBa B3aUMOJICHCTBUA MEXIY JIOJbMU U IIO3HAHUSA
MHpA;

- OCO3HAaHHE LEHHOCTH HAy4YHOU JACATEIBHOCTH, TOTOBHOCTh
OCYILIECTBIIATh
JESATEIIbHOCTh HHAUBUIYAIbHO U B TPYIIIE;

MPOEKTHYIO u UCCIIEIOBATENBCKYIO
OBnazneHue yHHUBEpPCAIbHBIMU yYEOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) pa6ora ¢ undopmanmeii:

- BJIAJICTh HABBIKAMU TOJy4eHUSI HH(OPMAIIUY U3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIHLHO OCYIIECTBIIATH TOUCK, aHAJIN3,
CUCTEMATH3AIMIO U HHTEPIIPETAUIO MHPOPMAITUH PA3ITNIHBIX
BUJIOB U (POPM MpeACTaBICHUS;

- co3daBaThb TEKCThl B pa3NUYHbIX (opMarax ¢ Yy4eTOM
HazHaueHUs WHGOpPMAIMU U LENEeBOM ayIuTOpUH, BbIOHUpas
ONTUMAJIBLHYIO (POPMY IIPECTABICHUS U BU3YyaIHU3aIlIH;

- OIIEHUBATh JOCTOBEPHOCTD, JETUTUMHOCTh WH(OpPMAIIUH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

- UCIIOJIH30BaTh cpencTBa MH(POPMAIIMOHHBIX "
KOMMYHUKAITMOHHBIX TEXHOJOTUNA B PEHICHUU KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U

OpTraHHu3allMOHHBIX 3aga4 C

co0JII0ICHHEM TpeboBaHUit TEXHUKHU

0€30IaCHOCTH, THTHEHBI, PECypcocOepekeHus, MPaBOBBIX M

SPrOHOMHKH,

9TUYCCKUX HOPM, HOpM HH(bOpMaHHOHHOﬁ 6G3OHaCHOCTI/I;

- BJIaJIeTh HaBBIKAMH PACMO3HABAHUS U 3alIUTHI HHPOPMALIUY,
MH(OPMaLIMOHHON 6€30MaCHOCTH JIUYHOCTH

COBPEMEHHOCTH, (OPMHPOBATH IO OTHOLICHHIO K HUM
COOCTBEHHYIO MO3UIIHUIO;

cOPMUPOBAHHOCTh ~ YMEHHMH  CO3/1aBaTh  COOCTBCHHBIC
MUCHMEHHBIE M YCTHBIE COOOIICHUS HA OCHOBE OMOJIOTHYECKON
uHpOpMaLIUU U3 IpPaMOTHO

HCITOJI30BaTh MOHSITUHHBINA arnapar ouoaoruu

HCCKOJIBKHUX HNCTOYHHUKOB,

OK 04. DddextuBHO

B3aUMO/ICHICTBOBATh
u paboTtatb B
KOJUIEKTHBE u

KOMaHIaeC

- TOTOBHOCTb K CaMOpPa3BHUTHIO, CaMOCTOATCIBHOCTH U
CaMOOIPEACICHUTO,
HaBBIKaMH

-OBJIa/ICHHE y4e0HO-HCCIeI0BATENbCKOM,

MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

an06peTeHHe OIlbITa TIPUMCHCHHA OCHOBHBIX MCTOJ0B
HAaY4YHOTI'O [TO3HAaHMs, UCITIOJIb3YEMBIX B OHOJIOTUH: Ha6J'I}OJIGHI/I$I
U OIHKCAHUA IJKHUBBIX CHUCTEM, IIPOLHECCOB U HBHGHHﬁ;
opraHusalvii U IMPOBCACHUA OMOJIOrMYECKOTO OKCIICPUMCHTA,




OBJ1aieHue
JNeHCTBHUAMMU:
0) coBMecTHAasl IeATeJIbHOCTD.

YHUBEpPCAJIbHBIMHU KOMMYHUKATUBHBIMU

- NMOHUMAaTh U HCHOJB30BaTh MPEUMYIIECTBA KOMAHIHON U
WHJIMBHUIYAIbHOU PabOTHI;

LI JeITEILHOCTH,
OpraHU30BBIBATH M KOOPJAWHUPOBATh JCHCTBUSA IO €€
JTOCTH)KCHHIO: COCTABIISITH IJIaH JACHCTBUM, paclpeesiaTh POJIU

- IMPpUHUMATb COBMECTHOM

C YYeTOM MHEHHMH YYaCTHUKOB OOCYXKIaThb pE3yJIbTAThI
COBMECTHOH paboThI;

-  KOOpAWHHUPOBATH W  BBIIIOJHATH pa60Ty B YCJIOBHUAX
peanbHoro, BUPTYAIBLHOTO " KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYHICCTBJIAITH NO3HUTHBHOC CTPATCTHYCCKOC IMOBCACHHUC B

Pa3IMYHBIX CUTyalUsIX, MNPOSIBIISITE ~ TBOPYECTBO "
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OsBJaagenue YHUBEPCAJIbHbIMHU peryasiTHBHbBIMM
JeHCTBUAMM:

') NPUHATHE ce0s1 M APYTrUX JIOeii:

- NPUHAMATh MOTUBBI M AapryMEHTHl JPYTHUX JIIOACH IpHU
aHaJIn3€e Pe3yJbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTHX JIIOAEH HA OUINOKH;

- pa3BUBATH CIIOCOOHOCTDH ITOHMMATh MHp C MMO3ULUU APYTOTO
YCJIO0BCKa

BBIJIBUKEHUSI TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY
UCCIIClyEMbIMH  BEJIMYMHAMHU, OOBSICHEHUS IOJYyYEHHBIX
pe3yabTaTOB M (POPMYIMPOBAHUS BBIBOJOB C UCIIOJIb30BaHUEM
HAy4YHBIX TIOHATUHN, TEOPUH U 3aKOHOB

OK 07.
ConelicTBOBaThH
COXPaHEHHUIO

OKpYy Karolen
Cpenbl,
pecypcocOepeKeHUIO
, IPUMEHSITh 3HAHHUSI
00 M3MEHEeHUHN

B o6s1acTH 3K010IrM4YECKOr0 BOCIIMTAHHUSA:

- c()OPMHPOBAHHOCTH KOJIOTUYECKON KYJIbTYphl, TOHUMAaHUE
BJIMAHHA COOUATIBHO-3KOHOMUYCCKUX IMTPOUECCOB HA COCTOAHUEC
MPUPOJHON M COLMAIbHOM CpeJllbl, OCO3HaHHE TI100aJbHOTO
XapakTepa 3KOJIOrHYECKHX IMpo0ieM;

C(bOpMHpOBaHHOCTL YMCHUS NPUMCHSATH IMOJYUYCHHBIC 3HAHUA
JJIsA OO0BSICHEHUS OMOJIOTHYECKHUX IMponIeccoB 1 HBHCHHﬁ, JJIA
MIPUHATUSA NIPAKTUUECKUX PELICHUN B ITOBCEIHEBHOMN XU3HHU C
nenblo  obecrieyeHUs 0O€30MacCHOCTH CBOETO 3/0pPOBbS U
3J0POBbSl  OKPYXKAIOIIUX JIOJECH, COOMIOAEHHs 3]10pOBOTO
o0pasa KW3HH, HOPM TPaMOTHOTO TIOBEJCHHUS B OKPYKAFOIIEH
MIPUPOIAHOMN cpene; [IOHUMaHUE HE00X0IMMOCTH




KJIUMAaTa, MPUHITUIIBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

- INIAHUPOBAHUE U OCYILECTBICHUE EUCTBUM B OKpPYKarOLIEH
Cpelle Ha OCHOBE 3HaHUSA LEJNEeW YCTOMYMBOIO pa3BUTHUSA
YEJI0BEUECTBA;

aKTUBHOE JIeHCTBUI,
OKpY>Karolleu cpere;

- YMEHME MIPOrHO3UPOBaTh HEOIArONpPUATHBIE HKOJOTHUECKUE
IIOCJICACTBUS IIPEAIIPUHUMAEMBIX JEHCTBUM, NPENOTBPAILATh

HCIIPUATUC MPUHOCATINX BpCa

UX;

- paciiupeHuc OIIbITa JACATCIIBHOCTH 3KOJOTrHYEeCKOM
HAITpaBJICHHOCTH;
- OBJIaAICHUC HaBBIKaMU y‘-IC6HO'I/ICCJIeI[OBaT€JII)CKOI\/JI,

HpOGKTHOﬁ 1 COIMaIbHOMI ACATCIIBHOCTH

UCTIOJIB30BAaHUSl JIOCTHXKCHHI COBPEMEHHOH Ouonoruu u
OMOTEXHOJIOTUH AJIs1 paliMOHAILHOIO IPUPOAOIOIb30BAHUS




2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJILHOM JUCIIUTLIMHBI
2.1. O0beM TUCHUIINHBI H BBl y4e0HOH padoThI

Bua yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaAaMMBbI JHCHUILINHBI 72
OcHoBHoOE coepxxaHue 72
TEOpeTUIeCcKoe o0ydeHne 46
MIPaKTUYECKHUE 3aHATHUS 24
IIpoMeskyTouHasi aTTecTanus (3a4eT) 2
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2.2. TeMaTH4YeCKMil IJIAH U COAEPKAHME TUCHUILIHHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeEM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHYHMH) 4acoB | KOMIIETeHUHH
1 2 3 4

Paszgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIIA )KUBOTO 18
Tema 1.1. OcHoBHOeE coep:kaHue 2 OK2
Buojiorus kak TeopeTnueckoe o0yueHue: 2
Hayka. O0mast  |CoppemeHHbIC OTPACITH OHONOTMYECKHX 3HAHUH. CBSI3b GHOTOTHH C JIPYTUMU HAyKamMu: OMOXUMHUS,
XapaKkTepUCTHK |Onodusuka, OnoHuKa, reHoreorpadus u np. Pors 1 Mecto Ononoruu B GopMUpOBAaHHH COBPEMEHHOM
a JKH3HH HAyYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIMK KUBOM Matepun. O0IIas XapakTepUCTHKA KU3HH, CBOICTBA

JKUBBIX CUCTEM. XUMUYECKUI COCTAB KJIETOK
Tema 1.2. OcHoBHOe coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynkuuonanbn | Kierounas teopus (T. llIBanu, M. [lneiinen, P. Bupxo). OCHOBHbIC MOJI0KEHHUSI COBPEMEHHOM KJICTOUHON OK-4
asi OpraHu3anus | teopuu. TUIBI KIETOUYHOM OpraHu3aluu: MTPOKAPUOTUYECKUN U dyKapuoTHUecKkuii. OHOKIIETOUHBIE U
KJIETOK MHOT'OKJIETOYHBIE Opranu3Mbl. CTpOEHUE MTPOKAPHUOTUUECKON KIIETKU. CTPOECHHUE 3YKAPUOTHUECKOU KIIETKHU.

Hexknerounsie (opMbl 5x13HU (BUPYCHI, OakTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[Ipuobperenre onpITa MPUMEHEHUS TEXHUKH MHUKPOCKOTTMPOBAHHS MPU BBITTOJIHEHUH JIA0OPATOPHBIX padoOT:

JIaGoparopHas

1. JlaGoparopnas padota «CTpoeHUE KJIETKH (pacTEeHUs, )KUBOTHBIC, TPHObI) M KJICTOYHBIE BKIIOUCHUS
(kpaxMai, KapOTUHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[ToaroroBka MUKpoIpenapaToB, HAOIIOIEHUE C TTOMOIIBI0 MUKPOCKOIIA, BBISIBICHUE PA3TUYHN MEXKTY

M3y4aeMbIMU 00beKTaMH, POPMYITHPOBAHUE BHIBOJIOB

IpakTHyecKue 3aHATHS: 2

BupycHbie u 6akrepuansHbie 3a00eBanus. OO0IIMe MPUHIIUIIBI UCIIOIB30BaHUS JIEKAPCTBEHHBIX BEIIECTB.

Oco0eHHOCTH TPUMEHEHUsT aHTUOUOTHKOB. [IpecTaBneHne yCTHBIX COOOIIECHHH ¢ MTpe3eHTAINEeH,

MOATOTOBJIEHHBIX IO MEPEYHIO0 UCTOYHUKOB, PEKOMEHI0BAHHBIX MPENOaBaTeeM
Tema 1.3. OcHoOBHOe coiep:KaHue 4 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
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¢ynknuonaasn | XpomocomHas teopusi T. Moprana. CTpoeHre XpoMocoM. XpOMOCOMHBIM Ha0Op KIETOK, TOMOJIOTUYHbIE U
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TaIIOWAHBIN U AUTUIONAHBIH Habop. Hyxnennossie kucnoter: JTHK, PHK
HACJIEACTBEHHOC | HaXOXKJCHHE B KIIETKE, X CTpOeHUE U (DYHKIIMU. MaTpUYHbIE MPOIIECCH B KICTKE: PeIUINKAIs, ONOCHHTE3
™ Oernka, permapanus. [ eHeTHUECKUi KO/ U €r0 CBOMCTBA
IIpakTHYeckue 3aHATHSA: 2
Pewrenue 3amau Ha onpeneneHue nocaea0BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CiIy4ae
M3MEHEHUs TOCIIeI0BaTeIbHOCTH HyKieoTu0B JTHK
Tema 1.4. OcHoBHOE coep:kaHue 2 OK-2
OOmen BemecTs | TeopeTuueckoe o0ydeHue: 2
u npeppamenure | [Tousrue MeTaboOMNU3M. ACCUMUIIALNASL U JTUCCUMUIALINS — JIBE CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
JHEPTUHU B BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHbBIN U aHadpoOHbIi. [tacTtuueckuii ooMeH. POTOCHHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoBHOeE coep:kaHue 2 OK-2
Ku3HeHHBbIN TeopeTnueckoe odyueHnue: 2 OK-4
HUKJ KJIETKH. Kiterounsnii nukin, ero nepuoasl. MuTos, ero ctaauy 1 NpOMCXOJAIIME IPOLECCHl. bruoorndeckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuii
CMBICII Mel03a
Kontpoabnasn MonexynsapHbIi ypOBEHb OpraHu3aliu 5KMBOTO 2
padora
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 20
Tema 2.1. OcHoBHOE coep:kaHue 2 OK -2
Crpoenne Teopernueckoe o0yueHnue: 2 OK -4
OpraHusma MHoOrokieToyHble Opranu3mMbl. B3anMocBsI3b OpraHoB U CUCTEMBI OPIaHOB B MHOTOKJIETOUHOM OpTaHU3ME.
I'omeocras opranusMa u ero nojaaepKaHue B IIPOLIECCE KUZHEAECATEIBHOCTH
Tema 2.2. OcHoBHOE coJep:KaHue 2 OK-2
®opmbI TeopeTnueckoe odyueHmue: 2
Pa3MHOKeHUsI @dopMbl pa3MHOKEHUST OpraHu3MoB. becronoe u monoBoe pazMHOKeHHEe. BUbI Oecrmonoro pa3sMHOKEHUSI.
OpPraHu3MoB ITonoBoe pazMHoOxeHue. ['ameTorenes y xuBOTHbIX. CriepmaTorenes u ooreHe3. CTpoeHue MoJ0BBIX
KJ1eTOK. OII00TBOPEHUE
Tema 2.3. OcHoBHoOe coJep:kaHue 2 OK-2
Teopernyeckoe o0yueHue: 2 OK-4
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Omnrorene3 NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpPUOTEHE3 U ero cTaauu. [locTaMOpHOHANTBHBIN TEPHO.
pacTeHmi, Craguu mocTaMOpHOHATBHOTO Pa3BUTHS y KUBOTHBIX U YelloBeKa. [IpsiMoe 1 HempsiMoe pa3BUTHE.
*KMBOTHBIX H buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
YyeJIOBEKA
Tema 2.4. OcHoOBHOE co/lep:KaHue OK-2
3axonomepHoct | Teopernueckoe ofydyeHue: OK-4
U Hacjie10BaHusl | OCHOBHBIE ITOHATHS T€HETUKU. 3AKOHOMEPHOCTU 0Opa3oBaHus rameT. 3akoHsl I'. Mennens

(MOHOTHOpPHTHOE ¥ IOJUTHOPHUIHOE CKpelIuBaHue). B3anMmoaeiicTBrie reHoB

IIpakTHYeckne 3aHATHSA:

Pemenue 3anay Ha onpe/eneHrne BEpOsTHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,

TI1-, TOMMTHOPUIHOM M aHATH3UPYIOIIEM CKPEUIMBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoOBHOE co/lep:KaHue OK-1
Cueniennoe TeopeTnueckoe odyueHnue: OK -2
HacjieaoBaHue 3akonsl T. Moprana. CuieruieHHOe HacjieI0BaHHE TeHOB, HapylIeHue cierieHus. Hacnenosanue
NMPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C IMOJIOM

IIpakTH4yecKkue 3aHATHS:

Pemenue 3anay Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX TPU3HAKOB MPU

CUEIJIEHHOM HaclleJOBaHWHU, COCTABICHUE T€HOTUITNYECKUX CXEM CKPEIIMBaHUS
Tema 2.6. OcHoBHOE coep:KaHue OK-1
3axonomepHocT | Teoperuyeckoe o0yueHue: OK -2
U UI3BMEHYUBOCTH | I3MEHUMBOCTh MPU3HAKOB. BHU/IbI N3MEHUUBOCTHU: HACIIEICTBEHHAs] U HEHACIIECTBEHHAs. 3aKOH OK-4

TOMOJIOTMYECKUX PSAOB B HacieacTBeHHOM n3meHunBocty (H.W. BaBuios). Myraimonnas Teopus
W3MEHUYUBOCTH. BUIbI MyTanuii 1 mpUYuHBI UX BO3HUKHOBeHUs. Kapuotum yenoseka. HacnencTBennbie
3a0oneBaHus YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeka. bone3nu ¢ HaciaeICTBeHHOM
HpeﬂpaCHOHO)KeHHOCTBIO. 3HaquHe MCHHHHHCKOﬁ TCHCTUKU B Hpe)IOTBpaHICHI/II/I 1 JICUCHHUHU I'CHCTHUUYCCKHUX
3a00JIEBAHUH YeJIOBEKA

IIpakTHYeckHne 3aHATHSA:

Pemenue 3aga4d Ha OIMPCACIICHUC TUIIa MyTAallUU IIPU NEPCAavuC HACIICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKHUX CXEM CKPCHIMBAaHUA

KonTposabnas
padora

Crpoenue U pyHKIIUH OpraHn3Ma
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Pa3nen 3. Teopusi 3Bo/1I0nNH

Tema 3.1. OcHoBHOE coep:kaHue 2 OK-2
HUcTtopus Teoperuueckoe o0yueHue: 2 OK-4
IBOJIOIHOHHOIO | [Tepsrie aBomonmonHbie koHnennuu (OK.b. Jlamapk, XK. JI. broddon). DBomonuonnas teopus Y. lappuna.
y4eHusl. CuHTeTnyeckas TEOpHsl FIBOJIIOLUH U €€ OCHOBHBIE OJI0XKEHUS.
Muxkpossomonu | MukposBosorus. [1omysisiust Kak 371eMeHTapHas eIMHHLA YBOIONHU. ['eHeTHYECKue OCHOBBI SBOJFOLIUH.
s DOneMeHTapHbIE PaKTOPHI 3BOMIONMU. EcTecTBeHHBIN 0TOOP — HANPABIAIOMINNA (HAKTOP SBOIIOLNH.

BunooOpa3oBanue Kak pe3yibTaT MUKPOIBOIIOLUH
Tema 3.2. OcHoBHOE co/lep:KaHue 2 OK-2
MaxkposBooun | Teoperuueckoe o0ydyeHue: 2 OK-4
fl. Maxkpossosronust. @opMbl 1 OCHOBHbIE HanpaBieHus MakposBostoiuu (A.H. Cesepros). [lytu
Bo3HHKHOBEHHME | MOCTHXKEHUS OHOIoruueckoro nporpecca. Coxpanenue OMopasHooOpasus Ha 3emiie.
U pa3BUTHE ['unore3s! 1 TeOpHK BO3HUKHOBEHUS JKM3HU Ha 3emiie. [1osBIeHre epBhIX KIETOK M UX YBOJIOIHSL.
*Ku3HU Ha 3eme | [IpokapHOThI U SyKapUOTHI. [[POUCX 0K ICHHE MHOTOKJIETOUHBIX OPIraHH3MOB. BO3HHKHOBEHHE OCHOBHBIX

L[apPCTB 3YKapHOT
Tema 3.3. OcHoBHOE co/lep:KaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe o0yueHue: 2 OK -4
YeJI0BeKa — AHTponosiorus — Hayka o yenoBeke. CucremaTHueckoe nojokeHue yenopeka. CXoACTBO U OTIMYUS
aHTPOIOreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAMH aHTPOIIOTEHE3a. DBOIOIHS COBPEMEHHOTO YETIOBEKA.

YenoBedyeckne packl M MX €IWHCTBO. Bpems u myTH paccelieHus YyelloBeKa 110 IIaHeTe.

[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSIM CPEIIbI
Paznen 4. Ixonorus 18
Tema 4.1. OcHoBHOE cogepkaHue 2 OK-1
Ixosornvyeckue | Teopernueckoe odyuyeHue: 2 OK -2
(hakTopsl 1 Cpensl 0OMTaHHS OPraHU3MOB: BOJHAS, HA36MHO-BO3TyIITHAS, TIOYBEHHAs, BHYTpHOpPTaHU3MeHHast. DHU3HUKO- OK -7
cpeabl ;KH3HH XUMHAYECKHE 0COOCHHOCTH cpell OOMTaHusI OopraHu3MoB. [IprucnocoOeHnst OpraHu3MoB K KU3HH B Pa3HBIX

cpenax. [lonstue sxonoruueckoro pakropa. Knaccuduxamms sxonorndeckux paxktopos. [IpaBuio

munumyma lO. JIubuxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. OcHoBHOE coep:xaHue 4 OK-1
Honmyasinus, Teopernueckoe o0yueHnue: 2 OK -2
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coo01ecTBa, DKOJIOTHYECKasi XapaKTepPUCTUKA BUJIA U TIOMYISIUU. DKOJIOTHUYECKasi HUIIA BUIA. DKOJIOTHYECKUE OK-7
IKOCHCTEMBI XapakTepucTuku nomysinuu. CoolIiecTBa U sKocucTeMbl. brorienos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B OuoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBI: TPOAYIIEHThI, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BEmecTB ¥ MOTOK 3HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

IIpakTuyeckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNIM IKOCHCTeMbI. broMacca u nmpoyKius. DK0JIOTHYeCcKue

MUPaMUIbI YUCeNl, OMOMACCHl M SHepruu. [IpaBuiio mupamMuIsl SHEPTUH.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUH 110 MEPEHOCY BEIIECTBA U SHEPTUH B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIETIeH U MUpaMul OMOMacChl U YHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue OK-1
buocdepa - Teopernueckoe o0yueHue: OK-2
rj100a1bHasA buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.M. Bepnanckoro. OK -7
akojgoruyeckas | OGmactu 6uochepsl U ee KOMIIOHEHTHI. JK1BoOe BemecTBo Ouocdepsl U ero PyHKIUU.
CHCTEMA 3aKOHOMEPHOCTH cyIliecTBoBaHus 6nochepnr. OcobeHHOCTH OHOC(heph! KaK rI100aIbHON SKOCHCTEMBI.

JluHamu4deckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmECTB 1 OMOr€OXUMHUYECKUAE IIHKIIBI.

I'moGanbHBIE YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coiep:KaHue OK-1
Binsinue Teoperudeckoe odydyenne: OK -2
AHTPONMOTeHHbIX | AHTPONOIeHHbIE BO3AECUCTBUS Ha OMochepy. 3arpsA3HEeHUs KaK BUJI aHTPOIIOT€HHOT'O BO3/I€HCTBHUS. OK -4
(haxkTopos Ha AHTpOInoreHHsle Bo3eiCcTBUS Ha atMocdepy. Bo3aelictBus Ha runpochepy. BozaeiictBus Ha mutocdepy. OK-7
ouocdepy AHTpOTIOTEHHBIE BO3JICHCTBUS Ha OMOTHYECKUE COO0IIeCTBA. YTIyOJEeHHO U3Y9atOTCsl OTXO/IbI, CBSI3aHHBIE

C OTpeeIeHHOM npodeccreit/crenualbHOCThIO

IIpakTHYecKkHe 3aHATHSA:

[TpakTuueckoe 3ansaTre «OTXO/IbI IPOU3BOJICTBAY

[TpakTruyeckoe 3ansaTue «OTX0ABI MPOU3BOACTBa». Ha ocHOBe (enepanbHOro Kiaccu(puKamoHHOTO

KaTajora OTXO0JI0B OIPEENSTh KJIacC OMAaCHOCTU OTXO0/I0B; arperaTHoe COCTOSIHUE U GU3UYECKYIO popMy

OTX0JI0B, 00pa3yroluxcs Ha paboueM MecTe / Ha 3Tanax MpOU3BOJACTBA, CBA3aHHbBIE C ONIPEIEICHHON

npodeccueit/cnenuaibHOCTbIO
Tema 4.5. OcHoOBHOe coiep:KaHue OK-2
Bausinue Teopernyeckoe oGyueHue: OK -4
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COLMAJIBHO-
IKOJIOTHYECKUX
(haxkTopos Ha
310pOBbeE
YyeJI0BeKa

310poBBE U €ro coctapisionue. @akTopbl, MOJOKUTEIBHO U OTPULIATEIBHO BIMSIOLUIME HA OPraHUu3M
yenoBeka. [Ipobiema TeXHOTeHHBIX BO3JACHCTBUIA Ha 3/J0POBBE UeIOBEKa (JIIEKTPOMArHUTHBIE MOJIS,
OBITOBAsI XUMUSI, N30BITOUHBIC ITYMBI, PaJHALIUS U T.I1.). AJlanTaiusi OpraHu3Ma 4eJioBeKa K pakropam
okpy:xaromeit cpensl. [IpuHiuns hopMupoBaHus 310poBbecOeperaroero nopeaeHus. Gusndeckas
AKTUBHOCTb U 37I0pPOBhE. BHOXMMUYECKHE aCTIEKThl PAIIMOHAILHOTO MUTAHUS

JlaboparopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY
OgnazieHre MeTO1aMu OIpeIeNICHHs TOKa3aTeNell yMCTBEHHOU paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJTyYSHHBIX PE3yJIbTAaTOB U (JOPMYIMPOBAHUE BBHIBOJIOB (TMCHBMEHHO) C MCIIOIb30BAHNEM HAYUHBIX
IIOHATUI, TEOPUN U 3aKOHOB

2. JlabGoparopHnas pabota «BnusHue abnorndeckux (pakTopoB Ha YenoBeKa (HU3KHE U BHICOKHE

TEMIIEPATYPHI)»

W3yueHne MEXaHU3MOB aJanTalui OpraHMu3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U
00BSICHEHUE TMOJIyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C UCIIOJIb30BAHUEM
HAyYHBIX TOHATUH, TCOPHIA U 3aKOHOB

B kauecTBe TpUIrTepoB CHUKAIOMINX PA0OTOCIIOCOOHOCTh MCIONIB30BaTh YCIOBHUS OCYIIECTBICHUS
podecCHOHATLHOM JISATEIILHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndeckas Harpy3Ka u T.1.

OK -7

KonTtpoabHasn
padora

TeopeTnyeckre acCeKThl SKOJIOTUH

Pa3nena 5. buojsorus B :Ku3HU

Tema 5.1.
buorexHogoruu
B JKH3HH
KaxKa0ro

OcHoBHOE cogepkaHue

Teopernyeckoe coaepxanue:

buorexnonorus kak Hayka v mpou3BoicTBO. OCHOBHBIE HAMPABJICHHUS] COBPEMEHHONW OMOTEXHOJIOTHH.
Mertoas! 0notexHoIorun. OOBEKTHEI OMOTEXHOIOTHA. DTHKA OMOTEXHOJIOTMYECKHUX U T€HETUYECKUX
sKcriepuMeHToB. [IpaBuna noucka u aHanmsa GMO3KOIOTHUECKON HHPOPMAIIUHU U3 PA3TUNYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JIUTEepaTypa, CpeCTBA MAaCCOBOM HH(popMaIuu, ceTh HTepHET U npyrue)

NN &~

IIpakTHYecKkHe 3aHATHSA:

Ketlicpl Ha aHanu3 nHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHUECKUX TEXHOJIOTHIA,
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIUNA. 3aluTa Keiica: mpecTaBlIeHUe pe3yIbTaToOB PEeLICHHS
KelcoB (BBICTYIUICHUE C MTPEe3eHTaINe )

*B Tom 4yuncie npodecCHOHATBHO-OPHMEHTHPOBAHHOE COJIeP/KaHNe TPAKTHYECKOr0 3aHATHSA

OK-1
OK -2
OK -4
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Tema 5.1 o0s3aTenbHa 7151 U3YUYEHUS CTYIEHTaMH BCeX Mpodeccuil/crnenuaibHOCTen

Tema 5.2.1. BuoTexH0JI0OrHM B NPOMBIIIJICHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOE co/lep:KaHue 4 OK-2
buoTexHoJI0rMN | [IpakTHyecKHe 3aHATHS: 4 OK-4
B Pa3Butue npoMellluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHUE B XKHU3HH YeJIOBEeKa, IOUCK U aHAJIM3 2
NPOMBIILIEHHOC .
™ nH(pOpMAINY U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas M yueOHO-HaydHas TUTepaTypa, CpeACTBa MacCOBOU

uHpopmanuu, cetb IHTEpHET U Jpyrue)

Keiicel Ha aHanu3 HHGOPMAIIH O PA3BUTHH MPOMBIIIIEHHOW OMOTEXHOIOTHH (IO TPYIIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIUICHUE C PEe3eHTaIUe ) 2
Tema 5.2.2. CouuajbHO-3THYECKHE ACIEKTHI 0HOTEXHOJI0T Uil 4
Tema 5.2.2. OcHoOBHOE co/lep:KaHue 4 OK-1
CounanpHo- IpakTnyeckue 3aHATHA: 4 OK -2
ITHiecKHe DTUYECKUE aCTIEKTHI PA3BUTHS OMOTEXHOJIOTHIA M MPUMEHEHHE UX B KHU3HH YEJIOBEKA, TIOMCK M aHAIIN3 2 OK -4
2;1:)?;;?0.“““17[ nHGOpMAINY U3 PAa3IMYHBIX HCTOYHUKOB (HaydHas M yueOHO-HAaydHAas JIUTepaTypa, CpeACTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET 1 Jpyrue)

Keiicbl Ha aHanu3 MHPOpMAIK 00 3TUYECKUX aCIEKTaX pa3BUTUs OMOTEXHOJIOTHH (10 rpyIam)

3amura keiica: [IpencTaBieHue pe3yabTaToOB pelIeH!s KecoB (BBICTYIJICHHUE C Mpe3eHTalueil) 2
Tema 5.2.3. BHOTeXHOJIOTHM ¥ TEXHHYECKHE CHCTEMbI 4
Tema 5.2.3. OcHoBHOE coep:KaHue 4 OK-1
buorexnonornn | [Ipakruueckue 3aHaTHA: 4 OK -2
W TEXHUYECKME | PaspyTie GHOTEXHONOTHIT ¢ MPUMEHEHHEM TEXHHUECKHX CHCTeM (OHOMHKeHepHs, 6HonH(OpMaTHKa, 2 OK-4
cHeTeMb! OMOHMKA) U X IPUMEHEHHE B KHU3HH YeJIOBeKa, OUCK U aHaIU3 UH(OPMAIIMK U3 PA3TUYHBIX HCTOYHUKOB

(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBOM MH(opMaruu, cetb VIHTepHET u 1pyrue)

Kelicpl Ha aHann3 nHGOpPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHUEM TEXHUYECKUX CUCTEM (110

rpymnmam)

3amuTa Keiica: [IpencraBienne pe3yabTaToB pelieHus: KeHcoB (BBICTYIUICHHE C IPEe3eHTalNe ) 2
IIpome:xxyTouna 2
s arrectanus no | luddepennmpoBannplii 3auet
AUCHMILIHHE
Bceero: 72
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JTACIATLIAH

3.1. g peanu3auu NPOrpaMmbl JUCHMIUIMHBI JOJKHbI ObITH INPexyCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Kabuner «buonorum», ocHalleHHBIH 000pyAOBaHHMEM: MeOelb, T0CKa, MeJ, HarjsaHbIe
nocoOust (KOMIUIEKTHI y4eOHBIX TaONMI], TUIAKATOB), TEXHUYECKUMHU CPEICTBAMHU OOYUCHHUS:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHUS 3BYKA, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Mpe3eHTep JUIsl IPe3eHTalui.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM JJIsi MPOBEACHMS 3aHSATHI: MHKPOCKOIBI,
CeKyHJIOMEp, TOHOMETp, JlabopaTopHast mocyaa (MpoOUpPKH, MOJICTABKU JJISI MPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHBIC IaJIOUKH,
IpernapoBalibHBIC UTIIbI, (UIBTPOBATBHAS OyMara (canderku), CTakaHbl) THIEPTOHUYECKHUI PAcTBOP
xjaopuga Hatpus, 3%-HbI pacTBOp IEPOKCHIAa BOJAOPOAA, PacTBOpP HoAa B HOAHUCTOM KalluH,
TIIALEPUH, KITYOHH KapTOQes, JTUCT 3JI0/IeU KaHAJCKOU, 101 pIOMHBI OOBIKHOBEHHOH (pSOMHBI WITH
TOMara), JIyK pernyaTblii, pa3BeICHHbIE B BOJIE IPOKKH );

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpaMmbl

OcCHOBHbBIE HICTOYHUKH:

1.Kamenckuit A.A. buonorus. O6mas Owonorms. 10-11 xi.: yueOnuk /Ilom pen.A.A.
Kamenckuii, E.A. KpukcynoB, B.B. [Ilaceunuk.- M.: [poda, 2015.- 368 c.
2.bensie [I.K., Hemvmun .M., Ky3nenosa JI.H. u ap. buonorus (6a3oBbiii ypoBens). 10xmacc.—
M.,2014..

JlonoTHUTeIbHbIE UCTOYHUKH:

1.MonneBa A.IO. buonorus. Bech mKoibHBIA Kypc B cxemax M TaOmmmax. — M., 2014.
2.Jlykarkun A.C., Pyuun A.b., CunaeBa T.b. u np. buonorust ¢ ocHoBaMM 3KOJOTMH: Y4EOHUK IS
CTY/I. YUPEKICHU I BBICIIL. oOpa3oBaHHs. — M., 2014.
3.MamonroB C. I'., 3axapoB B. b., Ko3nosa T. A. buonorust: yaeOHUK /uist CTy1. YUpeKIeHUI BICII.
00paszoBaHHs (6akanaBpuar). — M., 2014.
4 HuxkutnHCKas T.B. buonorus: KapMaHHBIN CIIPaBOYHUK. — M., 2015.
5.CuBornazop B. W., AradponoBa W. b., 3axapoBa E. T.buomnorus. OOmas Ouonorus:
0a30BBIYPOBEHb, 10—1Ixmacc.—M., 2014.

6.Cyxopykosa JI. H., Kyumenko B. C., BanoBa T. B. buonorus (6a3oBbiit ypoBens). 10—11 kiacc.
— M., 2014

HNHTepHeT-pecypcebl:

1. http://www.ebio.ru/nexTpoHHbIN yueOHUK 10 Onosioruu. [IpencraBneHbr
paszensl: 00TaHMKa, 300JI0THsl, aHATOMHS, 00I1asi OMOJIOTHS, IKOJIOTHUSI.
2. http://evolution.powernet.ru/ Teopus 3BONIOLINK KaK OHA €CTh: MAaTEPHAIBI 110

TEOpHUU OMOJIOTUYECKO 3BOMIOIUH. [IpeicTaBiIeHbl pa3IMYHbIe MaTePUAbI,
MIOCBSIIIEHHbIE TEOPUU OMOJIOTUYECKON IBOJIIOLINH.

3. www. window. edu. ru (EquHoe okHO JocTyma K 00pazoBaTeIbHBIM pecypcaM
WNuTepuera no 6uonorun).

4. www.znanium.com- caiita UHCTUTYTa
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4. KOHTPOJIb U OIIEHKA
OBIIEOBPA30OBATEJIBHOU JNUCIHUIIJIMHBI

PE3YJIbTATOB OCBOEHUA

KoHTpoib M oOLleHKa pe3ylnbTaTOB OCBOCHHS OO0IIe00pa30BaTENbHON JAUCIUTUIMHBI
pacKpbIBAIOTCA Yepe3 NUCHUIUITMHAPHBIC Pe3YNbTaThl, HalpaBieHHbIe Ha (OPMUPOBAHUE OOIIUX U
npodeCCHOHATBLHBIX KOMIIETEHIIMIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo0mas
KOMIIETeH U

Paszgen/Tema

THn oneHOYHBIX MepPONPUATHI

Pa3zgen 1. Kiierka —
CTPYKTYPHO-
(pyHKIIHOHAIBbHAS eIMHUIA
sKHBOTO

KonTtposnbHas padora
«MonexynsapHblli ypOBEHb
OpTraHMU3aL1H JKUBOTO»

OK 02

buonorus kak Hayka. O0mas
XapaKTEePUCTHKA YKU3HU

3anonHeHe TabIHIIbI ¢ ONMCAaHUEM
METOJ0B MUKPOCKOIIUPOBAHUS C X
JIOCTOMHCTBAMH U HEJOCTAaTKAMHU.
3anonHeHue TabauLbl «BKiag ydeHbIx
B Pa3BUTHUE OMOIOTHI»

3arnoyiHeHHEe CPaBHUTENBLHON TaOIUIIbI
CXOJICTBA U Pa3JIN4Mil )KUBOT'O U HE
KHUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-()YHKIIMOHATIbHAS
OpraHu3aIus KJIETOK

OnenuBaemast TUCKYCCHS 10 BOIIPOcam
JEKIUU

Pa3paboTka MeHTanbHOM KapThl 110
KJaccu(UKaUK KJIETOK U UX CTPOCHUIO
Ha MPO- U IYKAPUOTUUYECKUX U 10
LIapCTBaM B MUHU TpyIIIax
BrimonHenue u 3amuTa 1ad0paTopHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOHUIBI,
XJIOPOTIJIACThI, XPOMOILIACTHI)»
[IpakTuueckoe 3ausartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ mpe3eHTalueH,
MTO/AITOTOBJIEHHBIX IO MEPEUHIO
VCTOYHUKOB, PEKOMEH0BaHHBIX
IpenojaBaTesieM

OK 01
OK 02

CtpyKTypHO-()YHKIIHOHATILHBIE
(aKkTOpBI HACIIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC
Pazpabotka rimoccapus
Pemenue 3agau Ha onpeneneHne

MOCJIEI0BATEIbHOCTH HYKJICOTU/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MT0CIIE0BATEIbHOCTU
Hykneotunos JJHK

OK 02

OOMEH BEILECTB U
MpeBpaIleHHe YHEPTUU B KIICTKE

@pOHTAIBHBIN OIIPOC

3anosHeHUe CPaBHUTEIHHOM TaOIUIIBI
XapaKTepUCTHK TUIIOB OOMEHa
BEIIECTB

OK 02
OK 04

JKM3HEeHHBIN TUKIT KIETKH.
Murto3. Meiio3

OO6cyxaeHune mo BompocaM JICKIIUN
Pa3paboTka n1eHTHl BpeMEeHH
J)KU3HEHHOTO IIUKIa
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Pa3nen 2. Ctpoenne u
GyHKUMM opraHusmMa

Konrponsnas pabdora “CtpoeHue u
dbyHKIIMH Opranu3Ma’”

OK 02
OK 04

CrtpoeHue opranusma

OueHnBaemast IUCKYCCHUS

Pa3paboTka MEeHTaIbHOMN KapThl
TKaHEH, OPraHOB U CHCTEM OPraHOB
OpPraHu3MOB (PaCTeHHS, )KUBOTHBIE,
YEeJIOBEK) C KPAaTKOH XapaKTePHUCTUKON
UX QYHKIHHA

OK 02

dopMbl pa3MHOKEHUS
OpraHu3MOB

OpoHTaTBHBIN OIIPOC

3anonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTePUCTUKON U mpumMepamu Gopm
Pa3MHOXKEHHS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHH, ) KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOIeHe3a
OTZEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBieHue )KU3HEHHBIX [IUKIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICOJOBaHUA

Paspabotka rioccapus
@pOHTAIBHBIN OIIPOC

TecT no Bompocam JIeKIuu
Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX ITPHU3HAKOB IIPHU
MOHO-, TU-, IOJIUTUOPUIHOM U
AQHAIM3UPYIOLIEM CKPEIINBAHUN,
COCTABJICHUE N'€HOTUIINYECKUX CXEM
CKpEIUBaHUA

OK 01
OK 02

CreruieHHOe HaclIeJOBaHUE
MIPU3HAKOB

Tect
Pa3pabotka rioccapus
Pemenue 3agau Ha onpeneneHne

BEPOATHOCTU BOSHUKHOBCHU A
HACJICACTBCHHBIX ITPHU3HAKOB IIPU
CICIIJICHHOM HACJICJOBAHHUU,
COCTaBJICHUEC TCHOTUIIMYCCKHUX CXCM
CKpCHINBaHUA

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.
Pemenue 3agau Ha onpeneneHne Tuna

MyTaluu IIpH neperaye
HAaCJEACTBEHHBIX NIPU3HAKOB,
COCTABJICHUE N'€HOTUIINYECKUX CXEM
CKpELIUBaHUs

Paszgea 3. Teopusi 3BoJIroUA

KonTponsnas pabora “Teopernueckue
ACIIEKTHI DBOJIOIIUH )KU3HU Ha 3emiie”

OK 02
OK 04

I/ICTOpI/IH OBOJOIMOHHOI'O
YUCHUA. MI/IKpOSBOJIIOI_II/ISI

@pOHTAIBHBIN OIIPOC

Pa3pabotka rioccapusi TEpMHUHOB
Pa3pa0oTka JeHThl BpeMEHU pa3BUTHUS
SBOJIIOIIMOHHOTO YUEHHUS
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OK 02 MakposBosnronus. OnenuBaemas IUCKyCCHS:
OK 04 Bo3HUKHOBEHHME U pa3BUTHE HCIIOJIb30BAHNE apryMEHTOB,
SKI3HI Ha 3emie OMOJIOTNUYECKON TEPMUHOJIOTHH U
CUMBOJIMKH IS TOKA3aTEeIbCTBA
pPOJICTBA OPraHU3MOB PA3HbBIX
CUCTEeMAaTUYECKUX TPYII
Pa3paboTka n1eHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie
OK 02 [IpoucxoxaeHue yeaoBeka — OpoHTaIBHBIN OIPOC
OK 04 AHTPOIIOT€HE3 Pa3zpaboTka neHThI BpeMEHH
MPOUCXOKACHUS YeJIOBEKa
Pasnen 4. dxoJiorus
OK 01 Dxosiorudeckue GakTopsl U TecT mo skosornueckuM dakTopam u
OK 02 cpenbl KU3HU cpelaM KU3HU OPraHU3MOB
OK 07
OK 01 [Tomynsiusi, cooOriecTna, CocraBieHue cxeM KpyroBopora
OK 02 9KOCHUCTCMBI BEIIECTB, UCIIOJIb3Ysl MaTepUabl
OK 07 JCKIUU
Pemrenue npakTuKo-OpUEHTUPOBAHHBIX
pacYeTHBIX 33JlaHUN 110 IEPEHOCY
BEII[ECTBA U SHEPTUH B IKOCHCTEMAX C
COCTaBJIeHUE TPOPUIECKUX ILIETICH U
nupaMu]; 6MoMacchl U SHEPTUU
OK 01 buocdepa - rmobanbHas OuenrBaemasi TUCKYCCHS
OK 02 AKOJIOTMYECKas CUCTeMa Tect
OK 07
OK 01 BinsHMe aHTPONOTreHHBIX Tect
OK 02 dakTopoB Ha Ouochepy [TpakTuueckas pabota “OTX0/abI
OK 04 MPOU3BOACTBA”
OK 07
OK 02 BinusiHue conuaibHO- OueHuBaemasi IUCKyCCHS
OK 04 IKOJIOTHUYECKUX (baI(TOpOB Ha Brimonaenue J'Ia60paTOpHOI\/JI pa6OTBI Ha
OK 07 3710POBbE UEIOBEKA fH60p: .
YMcTBeHHas paboTOCTIOCOOHOCTH",
"Brnusinue abuoTtrueckux GakTopoB Ha
YeJIOBeKa (HU3KUE U BHICOKHE
Temrneparyps)"
Pa3nen 5. buoJsiorus B )ku3HM  |3aliuTa Keiica: IpeicTaBlieHHe
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C IPE3CHTAINEN )
OK 01 buotexHosnoruu B )ku3Hu BrinosiHeHuE Keiica Ha aHAIINU3
OK 02 KaI0T0 nH(pOpPMAIMK O HAYYHBIX JOCTHKEHHIX
OK 04 B 00JIACTH T'€HETUYECKHUX TEXHOIOTHI,

KJICTOYHOM WHKXEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (IO rpymIam),
MIPEJCTABICHUE PE3YIbTATOB PELICHUS
KEHUCOB
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OK 01

[TpoMbInieHHAss OMOTEXHOIOTHS

BrinonHeHue kelica Ha aHaJIN3

OK 02 nH(pOpMAIMY O Pa3BUTUU

OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHUue Pe3yIbTaTOB
pelIeHHS KeCoB

OK 01 ConuanbHO-ITHUECKUE aclIeKThl |BEINOIHEHNEe Keiica Ha aHaIu3

OK 02 OMOTEXHOIIOTHi nHpopmaIy 00 STHYECKUX acleKTax

OK 04 pa3BUTHs OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHUue Pe3yIbTaTOB
pELIEHHS KEMCOB

OK 01 buotexHonoruu u texuuueckue |BrinosiHeHUE Keiica Ha aHAIIU3

OK 02 CUCTCMbI nH(pOpMAIIUU O PA3BUTHUS

OK 04

OMOTEXHOJIOTHI C TPUMEHEHUEM
TEXHUUYECKUX CUCTEM (10 TpyIIam),
IPEJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCOB
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