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1. O0mas xapakrepucTHKa padodedl mnporpaMmbl 001€00pPa30BaTEIbHOM
aucaunianasl «bUOJIOI'US»

1.1. MecTo TUCIHUIUIMHBI B CTPYKTYype 00pa3zoBaTenbHOM nporpammsl CITO

O6meoOpazoBaTenbHas AuciuIuinHa «buosorus» u3ydaercs Ha 0a30BOM YpPOBHE B
0011e00pa3oBaTelbHOM [HMKJIE Y4eOHOro IJlaHa OCHOBHOM MpPOQeCcCHOHAIBHON
oOpazoBarenbHOI nporpamMmmbl B cootBeTcTBUU ¢ PI'OC CIIO.

TpynoemkocTs muctmmuiiHbl «buomorus» Ha 0a30BOM ypOBHE COCTaBIISET 72 daca, U3
KOTOpBIX 12 dYacoB BKIIOYAaEeT MPOQPECCHOHATBHO-OPUEHTUPOBAHHOE COJEPIKaHUE,
YCUJIMBAIOIIEe MPOPECCHOHAIBHYIO COCTABIISIONIYIO MO0 KOHKPETHOW Tpodeccru win
crienasibHOCTH B 3aBUcUMOCcTH 0T PI'OC CIIO npodeccun/criennanbHOCTH.
[Iporpamma  pazpaborana Ha  ocHOBe  DenepalibHOTO  TOCYJIaPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa CpeiHero odmiero oopazopanus ¢ yuétom denepanbHOro
rocyJapCTBEHHOTr0 00pa30BaTEIbHOTO CTaHAapTa CpeAHero mpodecCHOoHaTbHOTO
oOpazoBanust u ¢ yu€tom [IpumepHoil paboueil mporpammoii o01Ie00pa3zoBaTeIbHON
TUCHUIUIUHBL «buonorusi» st TpodecCHoHaNbHBIX 00pa30BaTEebHBIX OpraHU3allli,
pa3zpabotanHoii u yreepxkaénHoit ®I'bOY 110 UPIIO.

B nporpamMmy BKIIIOUEHO COjIepKaHUE, HANPABJICHHOE HA (POPMHUPOBAHUE Y CTYJIEHTOB
KOMIIETCHIIMM, HEOOXOJUMBIX JJii OCBOEHUS OCHOBHOM  MpOQeCCHOHATBLHON
oOpazoBarenpHoil mporpammbl CIIO Ha 06a3e OCHOBHOTrO OOIIEro OOpa3oBaHUs C
MOJIy4YEHUEM CPEJTHEro 00IIeTr0 00pa3oBaHusI.

1.2. llenu v nmaHupyemble pe3yJIbTaThl OCBOCHUS AUCHMUIUINHBIL:

Lenp: GpopMupoBaHue y CTYAEHTOB NPEACTABICHUS O CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allid KUBBIX CHCTEM pAa3HOTO paHTa KaK OCHOBBI MPHUHATHS PELICHUNU B
OTHOIIEHUU O0BEKTOB KUBOW MPHUPOBI U B TPOU3BOACTBEHHBIX CUTYyAITHSIX.

3agaun:

1) chopmupoBaTh NOHUMAHUE CTPOCHUS, MHOTOOOpa3usi 1 0COOCHHOCTEH KUBBIX CUCTEM
pPa3HOTO YpOBHS OpraHu3alid, 3aKOHOMEPHOCTEW NpPOTEKaHHs OMOJOTHMYECKHX
IPOLIECCOB M SIBJICHUM B OKPYXAIOIIEW cpene, LENOCTHOW HAay4YHOM KapTHUHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS OTPEIEIATh )KUBbIE 0OBEKTHI B IPUPO/IC; MPOBOIUTH HAOITIOACHUS 32
ADKOCHCTEMAaMH [IJI1 BBISBICHUS €CTECTBEHHBIX W AHTPONOTCHHBIX HW3MEHEHH,
MHTEPIPETUPOBATH PE3YyJIbTATHI HAOIIOICHUIA,

3) chopMupoBaTh HAaBBIKH MPOBEICHUSA MPOCTEUIIINX OMOJIOTMYECKUX
AKCIIEPUMEHTAJIHBIX UCCJICIOBAHUMN C COOIOICHUEM MPaBUil 0€30MacHOTO OOpalieHus
¢ 00BEKTaMH U 000PYI0BAHUEM;



4) pa3BUTh yMEHHS WCIOJIH30BaTh HWHPOPMAIUI0 OHOJOTUYECKOTO XapakTepa U3
Pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3HPOBATH IOCIEACTBHUS CBOCH MESITEIBHOCTH TIO
OTHOIIICHHIO K OKpY’)Kalollel cpeae, COOCTBEHHOMY 3/0pPOBbIO; OOOCHOBBIBATH WU
co0JrroaTh Mephl MPO(HIIAKTUKY 3a00ICBaHUM.

6) chopMupoBaTh MOHMMAaHWE 3HAYMMOCTH JIOCTHIKCHUN OHMONOTMYECKON HAyKH |
TEXHOJOTHH B TMPAKTUYECKOW JEATEITHHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIIOTUN U arpoOHOTEXHOIOTHIA.



1.2.2. Ilnanupyemsbie pe3yJibTaTbl OCBOCHUS 00111e00pazoBaTebHON nucuuiuivibl B cooTBeTcTBUM ¢ PI'OC CITO u Ha ocHOBEe ®I'OC

COO

Kon 1 | [Inanupyembie pe3ynbTaTbl OCBOCHUS TUCIUTLIAHBI

HAaVMEHOBAaHUE

bopMHpyeMBIX OOmue JucuurmnHapHblie

KOMIICTEHIINH

OK 01. Betbupars | B wact Tpy10BOTO BOCITUTAHUS: chOPMHPOBAHHOCTh 3HAHUA O MECT€ H POJH
CIIOCOOBI - TOTOBHOCTb K TpyAy, OCO3HAaHUE IIEHHOCTU | OMOJIOTUM B  CHUCTEME  HAy4YHOrO  3HAHUS;
pelieHust  3ajad | MacTepCTBa, TPYA0TI00UE; (YHKIIMOHATTLHONM  IPpaMOTHOCTH  4e€JlOBeKa  JJIs
npodeCCUOHANIBH | -  TOTOBHOCTb K  aKTUBHOM  JIEATEJIBHOCTH | PEIICHUS KU3HEHHBIX MPOOieM;

O JIeATETHHOCTH | TEXHOJIOTMUYECKOM U COIMAJIbHOW HANpPaBJICHHOCTH, | C(OOPMUPOBAHHOCTD YMEHUSA pPacKpbIBaTh

IIPUMCHHUTCIIBHO K
Pa3InYHbIM
KOHTCKCTaM

CHOCOOHOCTh ~ MHULMUPOBATh, IUIAHUPOBAaTh WU
CaMOCTOSTEJIBHO BBITNOJIHATH TAKYIO EATEIbHOCTD;

- UHTEPEC K pa3InyHbIM cepaM npodhecCuoHATBHON
NeSATEIbHOCTH,
OBnanenue YHUBEPCAIbHBIMU y4eOHbIMU
MMO3HABATEJIbHBIMU JACHCTBUSMU:

a) 6a30BbI€ JJOTUYECKHE JEHCTBUS:

dbopmyIpoBaTh U

cC

- CaMOCTOATCIIBHO

aKTyaJu3upoBaTh MpoOJIeMy, paccMaTpUBaThH
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK WJIU
OCHOBaHHUSI [JI1 CpaBHEHWs, KilacCUDUKAUU U

000011ICHHS,

COJIEp’)KaHUE OCHOBONOJATAIOIIUX OHOIOIMYECKUX
TEPMHHOB U TOHATUMN: KU3Hb, KJIETKa, TKaHb, OpTaH,
OpraHu3M, BUJ, HOIYJISILHUS, 3KOCUCTEMA, OMOLIEHO3,
ouocdepa; (oOMeH
peBpalicHne
(camoperynsinus), OMOCHHTE3 Oe€lKa, CTPYKTypHas

MeTa00IU3M BEIIECTB U

SHEPTHUH), rOMEOCTa3

OopraHu3anuAa KHNBBIX CHCTCM, AUCKPCTHOCTD,

caMOpeTryJIsIHS, CaMOBOCITPOU3BEJICHUE
(penpoayKusi), HACIEACTBEHHOCTb, M3MCHUYHUBOCTD,
HHEPrO3aBUCUMOCTh, POCT W pa3BUTHE, yPOBHEBas
OpraHU3aIns;

c(hOpMHPOBAHHOCTh yMEHUS pacKpbIBaTh
coJiep)KaHUE OCHOBOIIOJIATAIOIINX OHOJIOTHYCCKUX
KJIETOYHOMH,

TEOPUM U THUIOTE3: XPOMOCOMHOM,




- OIpCACIIATh Oeiau

mapaMeTpbl U KPUTCPUU UX JOCTHUIKCHUS,

NEeSTEILHOCTH,  3aJaBaTh
- BBIIBJISATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B
paccMaTpUBAEMBbIX SBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B JCSITEIBHOCTb, OIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB IIEJISIM, OLIEHUBATH PUCKU
MOCJIE/ICTBUN JEATEIBbHOCTH;

- pa3BWBaTh KPEATUBHOE MBINIJICHUE MPU PEIICHUN
KU3HEHHBIX MPo0IeM

0) 6a30BBIC HCCIICIOBATEILCKIE ICUCTBHS:

- BIIQJICTh HaBBIKAMU Y4€OHO-UCCIIEI0BATEIbCKON U
IPOEKTHON JESTEIBHOCTH, HAaBBIKAMU Pa3peIICHUS
npo0iem;

- BBIABJISITH TNPUYUHHO-CIEJCTBEHHBIE CBSI3U U
aKTyaJM3upoBaTh 3aJady, BBIIBUTATh THIOTE3Yy €€
peIIeHus, HaXOAUTh apTyMEHTHI JUTSl I0Ka3aTeIbCTBA
CBOMX YTBEpXKICHHWH, 3amaBaTh MapaMeTphl W
KPUTEPHUH PCIICHUS;

- aHaJu3UpOBATh TIOJYYCHHBIE B XOJ€ peUICHUs
3alauyd  pe3yJIbTaThl, KPUTHUYECKHU OIICHUBATh UX
JI0OCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

- YMETh IEPEHOCUTh 3HAHMS B TO3HABATEIBHYIO U

IMPAaKTHYCCKYIO o0JacTu KHU3HEACATCIIbHOCTH,

MYTAllMOHHOW, 3BOJIIOLIMOHHOM, IPOUCXOKICHUS
JKU3HU U YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUSA PacKpbIBATh
OCHOBOMOJAraronye OHOJOTMYECKHE 3aKOHBI U

3akoHomepHoctu (I. Mennensa, T. Moprana, H.I.
BaBunosa, O. I'ekkens, ®. Mrwmiepa, K. bapa),
IPAHULbI KX IPUMEHUMOCTH K JKMUBBIM CUCTEMAM;

ombITa

npruoOpeTeHue OCHOBHBIX

MCTOJO0B HAy4YHOIO0 IIO3HAHMA,

IPUMEHEHUS
UCIIOJIb3YEMBIX B
OMOJIOTHH: HAOJIIOJCHHS U OIMMCAHUS JKUBBIX CHCTEM,
MIPOIIECCOB W SIBJICHWI; OpTaHU3AIMN U TPOBEACHUS
OMOJIOTHYECKOr0 IKCTIICPUMEHTA, BBIIBHIKECHHUS
BBISIBJICHUS 3aBUCHUMOCTH MEX Ty

00BSICHEHUS

TUIIOTE3,
UCCIIETyEMbIMU BEJIMYMHAMU,
bopMyIHpOBaHUS

BBIBOAOB C HMCIIOJBb30BAHUCM HAYYHbIX HOHHTHﬁ,

MOJYYEHHBIX  pPE3yJbTaTOB U
TEOPUN U 3aKOHOB;

c(hOopMHUPOBAHHOCTH YMEHUS BBIJICIISITh

CYIICCTBCHHBLIC KJICTOK

MpOKapuoT U

IIPU3HAKU  BUPYCOB,

9YKapHoT,; OJHOKJICTOYHBIX u

MHOT'OKJICTOYHBIX OpraHu3mos, BHUOB,

OHOreoIeHO30B 5 0COOEHHOCTH

IPOLECCOB OOMEHA BEIIECTB U NIPEBPALLEHUS SHEPTUU

DKOCHCTEM;

B  KiIeTke, (OTOCUHTE3a, IUIACTUYECKOTO U

DHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MHTO3a,




- yMeTb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIHHBIC
MIOJTXOJIBI U PEIICHYS;

- CIOCOOHOCTH UX WCIIOIH30BaHMS B MIO3HABATEIHLHOM

151 COHH&HBHOI\/JI IMPAKTHUKC

Mel03a, OTUIOJOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS,

WHIUBUTy AIBHOTO pa3BUTHS OopraHu3Ma
(oHTOTEHE3A), O00pBOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOTO otbopa, BHJI000pa30BaHUs,

MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOUTaHus,
BIIUSIHUS KOMITOHEHTOB JKOCHUCTEM, aHTPOIOTC€HHBIX
U3MEHEHUH B DKOCUCTEMAax CBOEM MECTHOCTH,
KpyroBOpOTa BEILECTB WM MPEBPAILCHUE SHEPTrUU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh OMOJIOTUYECKUE
3a/1aud,  COCTABJATH  TEHOTUIIUYECKUE  CXEMBbI
CKpELIMBAaHUS JJI1 pa3HbIX THUIIOB HACIEIOBAHUS
MPU3HAKOB Yy OpPraHU3MOB, COCTaBIISITh CXEMBbI
nepeHoca BEIIECTB U SHEPTUH B dKocucTeMax (1ienu

IIUTaHusA, IMUIICBBIC CGTI/I)

OK
Ucnionb3oBarh

02.

COBPEMEHHBIE
CpelcTBa TOHWCKa,
aHanau3a "
WHTEPIPETALNH
uHpopmanuu U
MH(OpPMAITMOHHBI
€ TEXHOJIOTHH ISl
BBIIIOJIHEHHUS

B o0nacTv IeHHOCTH HAYYHOTO MMO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PECHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¢ OOIIECTBEHHOW TMPaKTHKH,
OCHOBAaHHOI'O Ha Masnore KYJbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YHUTATEIbCKOU
KYJbTYPbl KaK CpEICTBAa B3aUMOACUCTBUS MEXKIY
JIFOJIbMU U TIO3HAHUS MUPA;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKHU OIICHUBATh

nH(popmaIuio OMOJIOrMYECKOTO COJIep>KaHuUs,

BKIIOYAarOoMmyro IICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX

HMCTOYHUKOB (CpelcTBa MacCcoBOW HMH(OpMaIuu,

HAY4YHO-TIOIYJIIPHbBIE MaTepHaibl);

WHTEPIPETUPOBATH ATUYECKHUE aCIIEKThI

COBPEMEHHBIX MCCJICIOBaHUHN B OMOJIOTUM, METUIIMHE,

OMOTEXHOJIOTHH; paccMaTpuBath rJ100aJIbHbIE

OKOJIOTHYCCKUEC HpO6JICMBI COBPEMCHHOCTH,




3a7a4
npodeCCHOHATIbH
OU JIeATECIbHOCTH

- OCO3HaHHC NLCHHOCTHU H&y‘-lHOfI ACATCIbHOCTH,

TOTOBHOCTh OCYILIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO AESTEIbHOCTh HHAUBUIYABHO U
B TPYIIIIE;

OBnaneHue YHUBEPCATbHBIMU
MO3HABATENIbHBIMU JACHUCTBUSMU:

B) paboTta ¢ uHpopmaImen:

y4eOHBIMU

- BJIaACTb HAaBBIKAMH I10JIYYCHHA I/IHCI)OpMaI_[I/II/I u3

MCTOYHHKOB  pPAa3HBIX  THUIIOB, CaMOCTOSATEIBHO
OCYLIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3alUI0 H
MHTEPHPETALNI0 UHPOPMALMK PA3IMYHBIX BUIOB H
(dopM npeacTaBieHUs;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHbIX (hOpMATax ¢ yueToM
Ha3HayeHUsT MHGOpMALUMU M LEJNEBOM ayJUTOPHH,
BBIOMpAsl ONTUMalbHYIO (QOpMYy MpEACTaBICHUS H
BHU3yaJIN3all1H;

JETUTUMHOCTD

- OLICHUBATh AOCTOBCPHOCTD,

I/IH(l)OpMaLII/II/I, €c COOTBECTCTBUC IIpaBOBbIM nu
MOPAJIBHO-3THYCCKHUM HOPMaM;,

- HWCIOJB30BaTh CpeacTBa HMHQPOPMAIMOHHBIX U

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 51
OpraHU3alUOHHBIX 3aj1a4 c coOII0IeHUEM

TpeOOBaHUN HSPrOHOMUKH, TEXHUKU OE€30MaCHOCTH,

TUTHEHBI,  PECypcoCOEpeKeHHUs,  NPaBOBBIX U

GbopMHpPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

c(hOpMHUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUST Ha OCHOBE
Ouonornyeckod  MHPOpMAUKM U3 HECKOJIBKUX
HMCTOYHHUKOB, I'PAMOTHO MCIIOJIB30BaTh MOHATUMHBIN

arIiapar OMoJIorun




OTUYECKUX  HOpPM,  HOPM  HH(POPMAIMOHHOM
0e30MacHOCTH;

- BIAJCTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI
uHpopMmaruu, 0e30MmacHOCTH

JIMYHOCTH

uH(OpMAITMOHHOM

OK
Db dexTuBHO

04.

B3aUMOJIENCTBOBA

Tb U paboTaTh B

KOJIZICKTUBEC
KOMaH/IC

n

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBbIKAMU Y4€OHO-UCCIEI0BATEILCKOM,
MPOEKTHOM U COLIMAIBbHOMU JIESITETbHOCTH;

OBnazeHne yHHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
JNEUCTBUSIMH:

0) coBMeCTHas eATEeIbHOCTb:

- IIOHAMaThb M HCHOJIb30BaTh IMPEUMYILECTBA
KOMaHTHOM U UHJIMBUTyaIbHOU PabOTHI;

- TOpPUHUMATh ILEJIU COBMECTHOM JEATEIbHOCTH,
OPTraHU30BBIBATh U KOOPJAUHUPOBATH JCHUCTBUS IO €€
JTOCTHUKEHHUIO: COCTaBIIATH J1IaH JICUCTBUH,
pacupeaensaTb poJu C Y4€TOM MHEHHMH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHON paOOTHI;

- KOOPJAMHHUPOBATH U BBHITIOJIHATH PadOTy B yCIOBUSIX

peanbHOT0, BUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBHUS;
- OCYLIECTBJISITb ~ ITO3UTHUBHOE  CTPATETHUYECKOE

MOBEACHUE B Pa3IMYHBIX CHTYaIUSAX, HPOSBIATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh HHUITMATUBHBIM

HpI/I06peT€HI/IC OIIbITa IMPUMCHCHUA OCHOBHBIX

METOJIOB HAy4YHOTO IIO3HAHWSI, HCIIOIB3yEeMbIX B
OMOJIOTHH: HAOJIIOJCHHS U OIMMCAHUS JKUBBIX CHCTEM,
MIPOIIECCOB W SIBIICHUI; OPTaHU3AIlMN W TPOBEICHUS
0MOJIOTHYECKOr0 IKCIIEPUMECHTA, BBIABIIKEHHUS
3aBUCHUMOCTH MEXITy
HCCIIe Ty EMbIMU BEJINYHMHAMH, 00BSICHEHUSA
MOJIYYEHHBIX  pPe3yJbTaToB U  (GOPMYJIUPOBAHUS

BBIBOJOB C HCIIOJIB30BAHHCM HAYYHBIX HOHHTHﬁ,

T'HIIOTC3, BBIAABJICHUA

TEOPUM U 3aKOHOB
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OBnazieHue  yHUBEPCATBHBIMA  PETYJIATHUBHBIMH
JICUCTBUSIMU:

T') IPUHATHE Ce0s U APYTHUX JFOCH:

- IPUHUMATh MOTHUBBI U apTryMEHTHI JAPYTUX JIOJeH
IIPU aHAJIU3€ PE3yJIbTATOB JICSITEIBHOCTH;

- MpU3HABaTh CBOE MPABO M MPaBO JPYTIHX JIIOJICH Ha
OIIINOKHU;

- pa3BUBATH CIIOCOOHOCTH IMMOHUMATh MHpP C TTO3UIIUU

JPYroro 4yeaoBeKa

OK
ConeiicTBOBaTH
COXpaHEHUIO
OKpYKarolIeu
Cpepl,

07.

pecypcocOepekeH

HIo,
3HAHUS
U3MCHCHUH
KJINMATa,
TIPUHITUIIBI
OCpEKIIMBOTO
MIPOM3BO/ICTBA,
3¢ pexTuBHO
JIEMCTBOBATH

IIPUMCHSATDH

00

B o0nacTu 3KOJI0TrM4eCKOro BOCHUTAHUSA:

- c()OPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIBTYPHI,
NOHUMAHHUE BIIMSHUSA COLMAIBbHO-DPKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOU M COLIMAJIbHOU
Cpenbl,  OCO3HaHHME  TJI00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MTPOOIIeM;

- IUIAHMPOBAHWE M OCYLIECCTBICHHUE JCHUCTBUN B
OKpYXawllel Cpeae Ha OCHOBE 3HAHUSA LEeu
YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEIPUATHE ICUCTBUN, NMPUHOCAIIUX BpEI
OKPYIKaroIIEH CPELE;

- yMEHHE

IIPOTHO3UPOBATh  HEOJIArONPHUSATHBIS

JKOJIOTUYECKHUE TOCJIEACTBUSA  IMPEANPUHUMAECMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;
- paclIMpEHUE OIIbITa AEATEIBHOCTH DKOJIOTHYECKOU

HaITpaBJICHHOCTH,

CCI)OpMI/IpOBaHHOCTB YMCHUA IPUMCHATDH IMOJIYYCHHBIC
3HaHW OJIA1 00BSICHEHHUS OMOJIOTHYECKUX IIponccCoB U
HBJ'IGHHﬁ, ML IIPUHATHUA ITPAKTHYCCKHUX pGHIGHI/Iﬁ B

MOBCEHEBHOM JKM3HU C IIeJbl0  oOecreueHus
0€30MacHOCTH  CBOEr0  3JI0POBbS U 3J0POBBS
OKpY)XaIOIIHUX JIIOJIeH, COONIOACHUS  30POBOTO
oOpaza H3HHW, HOPM TPaMOTHOTO TIOBEICHUS B
OKpYJXKalomield MPUPOJHON  cpele; TOHUMaHUE
HEOOXOJAMMOCTA  HCIOJb30BaHUS  JIOCTHKEHUUN

COBPEMCHHOM OHWOJIOTMM U OMOTEXHOJOTHHA IS
PalMOHAIEHOTO MPUPOAOTIOIB30BaAHNS




YpE3BBIYANHBIX
CUTYyalUsAX

- OBJIQJICHHE HABBIKAMHU Y4eOHO-UCCIIE0BATEIHCKOM,
MPOEKTHOM U COLIMATIBHOMU JIESITETbHOCTH
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2. CTPYKTYPA U COJIEP)KAHUME OBIEOEPA30BATEJILHON JUCIUTIIVHBI
2.1. OOBbeM IUCUUIUIMHBI U BHJIbI Y4€OHOM paboThI

Bun yueOHol paOoTh O0bem B "acax

O6beM 00pa3oBaTeNbHOM MPOTrPAMMBbI TUCHUTITHHBI 72

B T..

OCHOBHOE cOJIepKaHUE 72

BT. U..

TEOPETUYECKOE 00yUCHHE 30
B T.4. MPOECCHOHATBHO-OPUCHTUPOBAHHOE COJICP>KAHNE 2

NPaKTUYECKUE 3aHATHUS 18
B T.4. IpO(eCCUOHATIbHO-OPUEHTUPOBAHHOE CO/IEpKAHHE 8

71abopaToOpHBIC 3aHATHUS 24
B T.4. TPO(eCCUOHATFHO-OPUEHTUPOBAHHOE COICPKAHIE 2

[TpoMexxyTodHast aTTecTalus -
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2.2. TemaTnueckuil IUIaH U COAEPKAHNUE JUCUUIIINHBI

Hanmenosanu O0be | DopMupyeMbl
Conepxxanue y4yeOHOro marepuaina (OCHOBHOE M MPOQECCHOHAIBHO-OPUEHTUPOBAHHOE),
© PasAcion 1ab0paTOpPHbIE U MPAKTUYECKUE 3aHATUS, TPUKIATHOW MOAYJb (TIPU HATTUYHH ) M ©
TEM 4acoB | KOMIIETEHIUU
1 2 3 4
Pazgen 1. Knetka — cTpykTypHO-GyHKIMOHATBHAS €AUHUIIA )KUBOTO 18
Tema 1.1. OcHOBHOE cOaepKaHNE 2 OK2
buonorua kak | Teoperuueckoe oOydeHue: 2
Hayka. OOWas |CospeMeHHbIE OTpAcIM OHONOTHYECKHX 3HAHHI. CBs3b OHONOTMM C APYTMMH HAyKaMH:
XapaKTCPUCTHK |gyoxumus, Ouodusnka, OHOHMKA, TeHoreorpadus u 1p. Pomp m mMecto Ouosoruu B
4 JKH3HH (GOpMHpPOBaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa. YPOBHHU OPraHHU3alMU KUBOU
Marepun. OOIIasi XapakTepUCTUKA >KU3HU, CBOMCTBA KUBBIX CHUCTEM. XMMHYECKHM COCTaB
KJIETOK
Tema 1.2. OcHOBHOE COIEpIKaHNE 6 OK-1
CrpykrypHO- | TeopeTraeckoe oOyueHue: 2 OK-2
¢ynxumonans | Kinerounas teopust (T. IllBamn, M. Illneiinen, P. Bupxos). OCHOBHBIE IOJIOKEHHS OK -4
Has COBPEMEHHOW KJIETOYHOW TE€OpUHU. THIIBI KJIETOYHOM OpraHu3aluu: MPOKAPUOTHUYECKUN U
opraHuzanus | 3ykapuoTudeckuid. OJHOKJIETOYHBIE W  MHOTOKJIETOYHbIE opraHusmel. CrpoeHue
KJIETOK npokapuoTuyeckoil kietku. CTpoeHue sykapuoThueckoil kinetrku. Hekserounsie (opmbl
KU3HU (BUPYCHI, OaKTepruoQaru)
JlaGopatopHbIe 3aHSITHS: 2

[IpuoOpeTenue ombITa NPUMEHEHUS TEXHUKA MHUKPOCKONMUPOBAHMS TPH BBIMOJIHEHUU
n1abopaTOPHBIX PadoT:
JlabopaTopHas
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1. JlaGopaTtopHas paboTa « CTpoeHHE KIETKH (paCTeHHUSI, 5)KUBOTHBIE, IPUOBI) U KIIETOUHBIE
BKJIIOUEHUS (Kpaxmall, KapOTUHOHIBI, XJIOPOILIACThI, XPOMOILIACTHI)»
[lonroToBka MHKpOMpenapaToB, HaOMIOJCHHE C TOMOIIBI0O MHKPOCKOMA, BBISBICHUE
pa3NnuYMii MeXy U3y4aeMbIMU 00bEKTaMu, (POPMyIHpPOBaHUE BHIBOJIOB

HpaKTI/I‘IeCKI/IC 3aHATHA:

Bupycupie wu  OakrtepuanbHble 3a0osieBaHus. OOmIMe NPUHLMUIBI  MCIOJIb30BaHUS
JIEKapCTBEHHBIX BemecTB. OCOOCHHOCTH TNpPUMEHEHHsI aHTHOMOTHKOB. [IpencraBieHue
YCTHBIX COOONIEHUN C Tpe3eHTaluel, MOATOTOBIECHHBIX MO TMEPEYHI0 HMCTOUYHHUKOB,
PEKOMEHIOBAHHBIX MPENo/IaBaTeieM

Tema 1.3. | OcHOBHOE coziepKaHue OK-1
CrpykrypHOo- | TeopeTuueckoe 0OydeHHE: OK -2
Gynxuuonans | Xpomocomuas teopus T. Moprana. CTpoeHHe XpoMOCOM. XPOMOCOMHBIN Ha0Op KIIETOK,
HbIE  (AKTOPBI | TOMOJIOTUYHBIE M HETOMOJOIMYHBIE XPOMOCOMBI, TAIUIOMIHBIM M JUILIOMAHBIA HabGop.
HacinencTBeHH | HyknennoBwie kucnoThl: JIHK, PHK HaxoxneHue B KieTKe, MX CTpOEHHE U (PYHKIIUH.
OCTH MartpuuHblie TPoIIeCChl B KJIETKE: peIUIMKalus, OMOCUHTE3 Oenka, penapanus. ['eneTnueckuit
KOJI U €T0 CBOMCTBA
[IpakTrueckue 3aHATHS:
Pemenue 3amau Ha onpeesieHUe MOCIeI0BATEIbHOCTH HYKJICOTHI0B, aMUHOKUCIIOT B HOPME
Y B CJIy4ae U3MEHEHMUS MOcie10oBaTeNbHOCTH HyKieoTuaoB JIHK
Tema 1.4. OCHOBHOE CcOJIepKaHNE OK-2
O6men Teopernyeckoe oOyueHue:
BEILIECTB u | [Torsitue MmeTaboaM3M. ACCUMIIISAIINS ¥ TUCCUMIIAIINS — JIBE€ CTOPOHBI MeTaboau3Ma. THIibl
NPEBPAIICHUE | oOOMEHa BEIIEeCTB: AaBTOTPOGHBIN UM  rerepoTpodHbIl, a’poOHBIH W  aHAIPOOHBIM.
DHEPIUuun B | [Inactuueckuit ooMeH. dorocunre3. XeMOCHHTE3
KJIETKE
OCHOBHOE COJIepKAHUE OK-2
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Tema 1.5. | Teopetuueckoe oOydeHue: 2 OK-4
JKu3HeHHbIN Knerounsii nuki, ero mnepuoapl. MuTo3, €ro Craaum M MNPOUCXOIAIINE MPOLECCHI.
UK KIETKU. | buonornueckoe 3HaueHne muros3a. Meio3 u ero craguu. [loBegeHne XxpoMocoM B MEUO3€.
Muro3. Meno3 | Kpoccunrosep. buonorudeckuit cMbici Meio3a
KontponbsHas | MonekymsipHbld ypOBEHb OpraHu3aliy >KUBOTO 2
pabota
Paznen 2. Ctpoenuie 1 GyHKIIMU OpraHu3Ma 20
Tema 2.1. | OcHOBHOE coJiepKaHUE 2 OK-2
Crpoenue Teopernyeckoe o0yueHue: 2 OK -4
opraHusma MHOrOKJIETOYHbIE  OpPraHu3Mbl. B3aMMOCBSI3b OpPraHOB M CHCTEMBI  OpPraHOB B
MHOTOKJIETOYHOM OpraHusme. l'omeocTtaz opraHu3mMa M €ro MNOJJEp)KaHhe B MPOLECCE
KUZHEACATEILHOCTH
Tema 2.2. OCHOBHOE cOJIepKaHNE 2 OK-2
DopMEI Teoperuueckoe 00yUeHuE: 2
pasMHOXKEHUs | @opMbl pa3MHOKEHHST opraHu3MoB. becrnonoe u mongoBoe pasmMHokeHue. Bunbl 6ecrosnoro
OpraHu3MOB pa3mHoxeHus. IlomoBoe pasMHokeHue. ['ameroreHe3 y »kuBOTHbIX. CriepmaToreHes u
ooreHe3. CTpoeHHe NMOJIOBBIX KIETOK. OTI0OA0TBOPEHNE
Tema 2.3. OCHOBHOE coJIepKaHNE 2 OK-2
OnTorenes TeopeTtnueckoe o0yueHue: 2 OK -4
pacTeHuit, NunuBuyanbHOE pa3BUTHE OPTaHU3MOB. DMOpUOTEeHE3 U ero cTaauu. [locTaMOpuoHanbHbIi
KUBOTHBIX U | mepuoj. CTtaauu MOCTIMOPHOHATBLHOTO Pa3BUTHS y KUBOTHBIX U dYeloBeka. [Ipsimoe u
YeI0BeKa HenpsiMoe pa3BuThe. buonoruueckoe crapeHue U cmMepTb. OHTOreHe3 pacTeHUM
Tema 2.4. | OCHOBHOE COAEpKAHUE 4 OK-2
3akoHOMepHOC | TeopeTndaeckoe 00yUEeHHE: 2 OK -4
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TH OcCHOBHBIC TIOHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl ['. MeHmemns
HacJenoBaHus | (MOHOTHOPHUIHOE U MOJIMTHOPUIHOE CKpeIuBanue). BzanmoaeiicTBre reHoB

[IpakTHueckue 3aHATHS:

Pemenne 3amad Ha onpenesieHre BEPOSATHOCTA BO3ZHUKHOBEHHS HACIEACTBEHHBIX MPU3HAKOB

Opyd MOHO-, JAHW-, TOJUTHOPUIHOM M aAHAJU3UPYIOUIEM CKPEIIMBAHUHU, COCTaBJICHUE

TEHOTUIIMYECKUX CXEM CKPEUIUBAHUS
Tema 2.5. | OCHOBHOE COJIepKaHUE OK-1
CueruieHHOE Teopernueckoe o0yueHue: OK -2
HaclienoBaHue | 3akoHbl T. Moprana. CleruieHHOE HAacJIeIOBaHHE T'€HOB, HApyLICHUC CLCMJICHUS.
IIPU3HAKOB Hacnenosanue nmpusHakoB, CLIENIJIEHHBIX C I10JIOM

[IpakTHueckue 3aHATHS:

Pemenune 3amau Ha onpeneieHue BEPOSTHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX MTPU3HAKOB

MIPU CLEIJICHHOM HACJIEIOBAaHUH, COCTABIICHUE TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. | OCHOBHOE coAepKaHUE OK-1
3akoHOoMepHOC | Teoperndeckoe oOydeHuE: OK-2
TH N3MeHunBOCTh MPU3HAKOB. BHUIIBI M3MEHUMBOCTU: HACJIEACTBEHHAs] M HEHACIIECICTBECHHAS. OK-4
U3MCHYUBOCTH | 3aKOH TOMOJIOTMUECKUX PAIOB B HacieAcTBeHHOW wu3meHuuBoctu (H.M. Basuios).

MyTanoHHasi TEOpHUsi WU3MEHUYMBOCTH. BUIbl MyTalMii W NPUYUHBI UX BO3HUKHOBEHUS.
Kapuotun yenoseka. HacnencrBenHnsle 3a00j€BaHus 4eloBEKa. ['€HHbIE M XPOMOCOMHBIE
Oone3Hn uyenoBeKa. bone3HW ¢ HaCIEACTBEHHOW MPEeapacloioKeHHOCThI0. 3HA4YCHHE
MEJUIMHCKOW TEHETUKH B TMPEAOTBPALICHUU W JICYCHUM TEHETHYECKUX 3a00JIeBaHUIA
YyesoBeKa

[IpakTnueckue 3aHATHS:

Pemienue 3aJlad Ha OMMpPCACICHUC THUIIA MyTalluX IIPH IICpCaadc HACICICTBCHHLIX ITPU3HAKOB,
COCTABJICHUEC I'CHOTHUITMYCCKNUX CXEM CKPCIIBAHWA
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KonTtponbpHas 2
Crpoenue u QyHKIIMHA OpraHu3Ma
pabota
Paznen 3. Teopus 3Bontonuun 6
Tema 3.1. | OcHOBHOE cojiep>KaHuE 2 OK -2
Ucrtopus Teopetndeckoe oOyueHue: 2 OK -4
OBOJIIOIIMOHHO | [IepBrie aBomononnbie kornenmuu (JK.b. Jlamapk, XK.JI. brodhdon). DBomormonnas Teopus
TO yuenus. | Y. Jlapsuna. CUHTETHYECKAs! TEOPUS SBOJIIOIIMU U €€ OCHOBHBIE TIOJIOKEHUSI.
MukposBoimon | MukposBostiorust. [lomynsius Kak 3JeMEHTapHas CIUHUIA DBOIIONUHU. | eHeTHYeCKue
us OCHOBBI 3BOJIONMU. OJIEMEHTapHble (AKTOPhl JBOJIONUHU. EcTecTBEeHHBIM o0TOO0p —
HanpasJstonui dhakTop 3BosonK. BugoobpasoBaHue Kak pe3yabTaT MUKPOIBOJIIOIUH
Tema 3.2. | OcHOBHOE coaepKkaHue 2 OK-2
Maxpossomon | Teopetnueckoe oOydeHHe: 2 OK-4
usl. MakponsBomorusi. @opMbl 1 OCHOBHBIE HampasiieHus makpossoonuu (A.H. CeseprioB).
BosuukHoBeHH | [TyTr mocTibkeHUs Grostornyeckoro mporpecca. CoxpaneHue Onopasnoobpasus Ha 3emiie.
¢ W pPasBUTHUC | [MMOTE3bl U TEOPUH BO3HUKHOBEHMS >KM3HU Ha 3emuie. [losiBIeHUE MEpBBIX KIETOK M MX
YKU3HU Ha | Bomonus. [IpokapuoTel U sykapuothl. [IponcxokaeHne MHOTOKIETOYHBIX OPTraHU3MOB.
3emiie Bo3HUKHOBEHHE OCHOBHBIX I[APCTB DYKAPHUOT
Tema 3.3. | OcHOBHOE coaepkaHue 2 OK-2
I[IpoucxoxaeH | TeopeTnaeckoe 00yUEHHE: 2 OK-4
UEYCIIOBEKa — | AHTpPOMOJIOTHS — Hayka o uenoBeke. CucreMaTHdeckoe mojoxkeHue yenoBeka. CXOoJaCTBO U
aHTPOIIOTCHE3 | OTIMYMS 4YeJIOBeKa C IKUBOTHBIMH. (OCHOBHBIE CTaJUd AHTPOTNOTEHE3a. BOIOIHUS
COBPEMEHHOTO YeI0BeKa.
YenoBedeckne pachl U WX €AMHCTBO. BpeMs M MyTu paccelieHus 4eloBeKa MO IUIaHETe.
[Tprcoco0IeHHOCTh YeI0BEKa K Pa3HbIM YCIOBHSIM CPEIbI
Paznen 4. Dxonorus 18
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Tema 4.1. | OcHOBHOE CO/IepKaHKE OK-1
Okonoruyecku | Teoperndeckoe oOydeHHE: OK -2
¢ ¢axkTopel ¥ | Cpenpl  OOMTaHUs ~ OPraHU3MOB: BOJHAs,  HA3eMHO-BO3NyIIHAs,  TOYBEHHAas, OK -7
CpeIbl )KU3HU | BHYTPHOPTaHW3MEHHass. DPU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTAaHHUS OPTraHU3MOB.

[IpucnocoGneHus OpraHM3MOB K JKM3HU B pa3HbIX cpefax. [loHATHE 3KOJIOTHYECcKOro

dakropa. Knaccudukanus skonmornyeckux ¢paktopoB. [IpaBumino munumyma . JluOuxa.

3akon TonepantHoctu B. [llendopna
Tema 4.2. | OCHOBHOE COAEpKAHUE OK-1
[Tomynsamus, Teopernyeckoe oOyueHue: OK-2
coo0mecTBa, | DKOJOrHYecKass XapaKTePUCTHKA BHAA M IOMYJALHMH. DKOJOTHYECKas HUIIA BHIA. OK -7
9KOCHCTCMBI DKOJIOTHYECKHE XapaKTepUCTUKU nomyisaunu. CoolliecTBa U 3KOCUCTEMbI. bUOIIEHO3 U ero

cTpykTypa. CBsizu MeXIy opraHu3mMamu B OwuoneHo3e. CTpPyKTypHBbIE KOMIIOHEHTHI

HKOCUCTEMBI: TPOAYIIEHTBI, KOHCYMEHTBI, pPeIyleHTh.. KpyroBopor BemIeCTB M MOTOK

SHEPruM B 3KocucTeme. Tpoduueckre ypoBHH

[IpakTrueckue 3aHATHS:

Tpoduueckue nenu u ceru. OCHOBHbBIE TIOKa3aTeNIM SKOCUCTEMbI. buomacca u npoayKuusi.

DKOJIOTHYECKHEe MUpaMHIbl Yuce, OuoMaccel U 3Hepruu. [IpaBuiio nupaMuipl SHEPTUH.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJlaHUN MO TEPEHOCY BEIIeCTBA U

HHEPTUH B SKOCUCTEMAX C COCTABJICHNE TPODUUECKUX TeTei 1 TUpaMu] OMOMACChI M DHEPTUU
Tema 4.3. | OCHOBHOE COAEpIKAHHUE OK-1
buocdepa - | Teopernyeckoe oOyueHHE: OK-2
rjao0anbHast buocdepa — xuBas obonouka 3emuu. PazButne npeacrasiennii o 6uocdepe B Tpyaax B.U. OK-7
aKosoruveckas | Bepnaackoro. O6nactu 6uocdepsl u ee KOMNoHEHTHI. JKuBoe BemecTBo Ouochepsl u ero
cucTeMa GyHKUIUU.

17




3akoHOMEpHOCTH cyiecTBoBanus Ouocheprl. OcobeHHoCcTH OMOchepsl Kak riao0aabHOM

sKocucTeMbl. JluHamuueckoe paBHOBecMe B Ouocdepe. KpyroBopoTbl BemecTB U

OMOreoXMMHUYECKHEe UKIBL. [ T00anbHbIE 9KOIOTHYECKUE TPOOIEMbI COBPEMEHHOCTH

Tema 4.4. | OCHOBHOE COAEpKAHUE 4 OK-1
Bnusiaue Teopetndeckoe oOyueHue: 2 OK-2
aHTPOTIOTCHHBI | AHTPOIIOTEHHBIE BO3JEUCTBUA Ha Ouocdepy. 3arps3HEeHHs Kak BHJ aHTPONOTEHHOTO OK-4
X (haKTOPOB HA | BO3IEHCTBHS. AHTPOIIOTEHHbBIE BO3IEHCTBHs Ha atMocdepy. Bosueiicteus Ha rugpochepy. OK-7
ounochepy Bo3zaeiictBus Ha nutocdepy. AHTPONOTEHHbIE BO3JIEUCTBUS HA OMOTHYECKHE COOOIIECTBA. IK ...
VYriyOneHHO U3ydaroTcs OTXO/IbI, CBSI3aHHBIE C OPEICICHHON podeccueil/cenuanbHOCThIO
[IpakTHueckue 3aHITUA: 2
[IpakTrueckoe 3ansaTHEe «OTXOBI IPOU3BOJCTBAY
*B Tom uncie npodeccnoHaIbHO-OPHEHTUPOBAHHOE COACPKAHHUE MPAKTUIECKOTO 3aHITHS | 2
[Ipaktiueckoe 3amstHe «OTxompl mpou3BoACTBa». Ha  ocHoBe  (¢eaepaibHOTO
KJIaCCU(PHUKAIMOHHOTO KaTajlora 0TXOA0B OIPEAEIATh KJIACC OACHOCTH OTXO0JI0B; arperaTHOE
COCTOsSIHUE U (U3NUECKYIO (POPMY OTXOJI0B, 0Opa3yroNIMXcs Ha paboyeM MecTe / Ha dTanax
POU3BOICTBA, CBSI3aHHBIE C OIpeIeJICHHON Mpodeccueil/cnennanbHOCThIO
Tema 4.5. | OCHOBHOE COJIep>KaHHE 4 OK-2
Bnusauue Teopernyeckoe oOyueHue: 2 OK-4
CorUaJIbHO- 310poBBE U €ro cocTaBisAomue. OakTophl, TOJOKUTEIBHO M OTPULIATEIHHO BIHSIONINE HA | 2 OK -7
9KOJIOTUYCCKU | opraHu3M uenoBeka. [IpoGiieMa TEXHOTEHHBIX BO3JICUCTBHI Ha 3/I0POBbE YeENIOBEKa 1K ...
X (hakTOpOB Ha | (9JIEKTPOMArHUTHBIE I10JIsI, OBITOBast XMMHS, H30BITOYHBIE IIYMBI, pagvalds MU T.IL).
30POBbE ApanTanus opraHm3Ma dYeynoBeka K ¢akTopam OKpyKawmel cpenbl. [IpuHmmmb
YCJIOBCKA dopmMupoBaHus 310poBbecOeperaromiero mopeaeHus. Ousndeckass akTHBHOCTh U 3/I0POBBE.
buoxumuueckre acieKThl parioHATBHOTO TUTAHHS
JlaGopaTopHble 3aHSTHS: 2

JlabopatopHast paboTa Ha BHIOOD:
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1. JlabopatopHas pabota «YMCTBEeHHasE pabOTOCTIOCOOHOCTHY
OBnaneHue MeTOJAaMHU OIpENeTCHUsl TOoKa3aTelell YMCTBEHHOH paboToCmocOOHOCTH,
OOBSCHEHHE TOJTYYEHHBIX pE3yJIbTaTOB M (OPMYJIMPOBAHHE BBIBOJOB (TTMCHMEHHO) C
UCTIOJIb30BAaHUEM HAYYHBIX MMOHATHH, TCOPUH 1 3aKOHOB

2. JlaGopatopHas pabota «BnusHue abuoTnueckux ()akTOpOB Ha yejoBeKa (HU3KUE U

BBICOKHE TEMIIEPATYPHI)»

N3ydyeHne MexaHN3MOB aJaTalliy OpraHu3Ma 4eJIOBEeKa K HU3KUM F BBICOKAM TeMIIepaTypam
U OOBSICHEHUE TOJYYCHHBIX PE3yIbTaTOB M (HOPMYJIHMPOBAHUE BHIBOAOB (MHUCHBMEHHO) C
WCITOJIb30BAaHNEM HAYYHBIX MIOHATHHA, TEOPUA U 3aKOHOB

*B ToM gmcie npodecCuoHaAIbHO-OPUEHTUPOBAHHOE COIEPKaHNE Ja0OPaTOPHOTO 3aHATHS | 2
B kadecTBe TpUITEPOB CHHXKAIOMUX PaOOTOCIOCOOHOCTh HCHOJB30BATh  YCIOBHS
OCYUIECTBICHUSI TMPOGECCUOHANBHOM JAESITENBHOCTU: IIIyM, Temreparypa, ¢uzndeckas
Harpyska u T.1.
KoHTponpHas 2
Teoperndeckre acreKkTbl YKOJIOTHU
pabota
[IpodeccrnonanbHO-OpUEHTUPOBAHHOE COeprKaHue (CoepKaHue MPUKIIATHOTO MOTYJIs)
Paznen 5. buonorus B )Ku3Hu 8 OK-1
Tema 5.1. | OcHOBHOE conepkaHue 4 OK-2
buorexnonoru | Teoperndyeckoe coaepikaHue: 2 OK -4
U B JKU3HHU | BUOTEXHOJOTHSA Kak Hayka W Tpon3BoaAcTBO. OCHOBHBIC HANpPAaBICHUS COBPEMEHHOM | 2 IIK ...
KaXJ10To ouorexHonornn. Meroabpl  OworexHosmoruu.  OOBEKTHI  OMOTEXHOJOTHUU.  JTHUKA
OMOTEXHOJIOTMYECKMX M TEHETHYECKUX OKCIepuMeHTOB. [IpaBmia moucka W aHaum3a
OMOIKOJOTUYECKON MH(OpPMAIUU W3 PA3TMYHBIX UCTOYHUKOB (Hay4dHasi U y4eOHO-HaydHas
JTUTEpaTypa, CpeACTBAa MACCOBOM MH(pOpMaIuu, ceTh HTEpHET u apyrue)
[IpakTHueckue 3aHATHS: 2
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Keiicet Ha anHanmu3 wHGOpPMAIMM O HAYYHBIX JOCTHIKEHHUSX B O0OJACTH TEHETUYECKHUX

TEXHOJIOTUM, KJIETOYHOW WHXCHEPUHU, THUIIEBBIX OMOTEXHOJIOTMH. 3ammra Keiica:

MIPEJICTABIICHUE PE3YJIbTATOB PEIICHUS KEICOB (BBICTYIUICHUE C TPE3CHTAIUEH )

*B ToM ymcie npogpeccuoHalIbHO-OPUEHTUPOBAHHOE COJIEPKaHUE MPAKTUUECKOTO 3aHATUS | 2

Tema 5.1 oOs3aTenbHa 71 U3yUYEHUS CTYJIEHTaMU Beex Ipodeccuil/cneranbHoCcTen
Tema 5.2.1. BHOTEXHOJIOTUH B MPOMBILIIIEHHOCTH 4 OK-1
Tema 5.2.1. | OcHOBHOE conepKaHue 4 OK -2
buorexnonoru | [Ipaktudeckue 3aHATHS: 4 OK-4
1 B | Pa3BuTHE MPOMBIIIJICHHOW OMOTEXHOJOTHHM U €€ MPUMEHEHHUE B JKU3HU YEJIOBEKA, MOUCK U | 2 IK ...
IPOMBIIUICHHO | aHANIM3 UH(GOPMALIMK U3 PA3TUYHBIX UCTOYHUKOB (HayuyHas U y4yeOHO-HAay4Has JIUTepaTypa,
CTH cpelcTBa MaccoBOM MH(poOpManuu, ceTb IHTEpHET U Apyrue)

Keiicel Ha aHanM3 HHGOPMALMU O PA3BUTHH MPOMBIILIEHHON OMOTEXHOJIOTUH (TI0 TPyIIIaMm)

3ammra keiica: IlpeacTtaBieHWe pe3ynbTaTOB pPEIICHWS KEHCOB (BBICTYIUIGHHE C |2

pe3eHTaluein )
Tewma 5.2.2. CounanbHO-3TUYECKHE ACTIEKTHI OMOTEXHOIOTHI 4
Tema 5.2.2. | OcHOBHOE COJIep>KaHUE 4 OK-1
CounanbHo- [IpakTHueckue 3aHATHS: 4 OK -2
ITUYCCKUC DTHUYECKUE acTeKThl Pa3BUTHSI OMOTEXHOJIOTHI M MPUMEHEHHNE NX B )KM3HH YeJIOBEKa, MOUCK | 2 OK -4
aCIeKThbI ¥ aHaJIM3 MH(POpPMAIIUU U3 Pa3IMYHBIX UCTOYHUKOB (HAay4Has U yueOHO-Hay4YHas IuTepaTypa, 1K ...
OMOTEXHOJIOTH | cpecTBa MAacCcoBOM nH(popManuu, ceTh IHTEpHET U ApyTHeE)
7 Keiicel Ha ananu3 wmHOpMaAIMU 00 ATHUYECKUX ACIEKTaX Pa3BUTHS OMOTEXHOJOTHH (T10

rpyIimnam)

3ammra keica: IlpencraBieHue pe3ynabTaTOB pEIICHUS KEMCOB (BBICTYIUIGHHE C | 2

npe3eHTaIuen)
Tema 5.2.3. BUOTEXHOJIOTUH U TEXHUYECKUE CUCTEMBI 4

OcHOBHOE COJIep)KaHUE 4 OK-1
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Tema 5.2.3. | IIpakTuyeckue 3aHsATUs;: 4 OK-2
buorexHonoru | Pazsutne OWOTEXHONOTUH C MPUMEHEHHEM TEXHUYECKUX CHUCTeM (OHOomHXKeHepus, | 2 OK-4
151 U | OnonHpopmaTika, OMOHHKA) U WX NPUMEHEHHE B JKU3HU YENOBEKa, MOUCK W aHAIN3 IIK ...
TEXHUYECKUE | MHPOPMAIMK U3 pa3IMYHbIX UCTOYHUKOB (Hay4yHas U yueOHO-HayyHas JUTepaTypa, CpecTBa
CUCTEMBI MaccoBoM MHpopMauu, cetb UHTEpHET U Ipyrue)
Keiicpl Ha aHanu3 nH(pOPMALUU O PA3BUTHH OMOTEXHOJIOTUI ¢ IPUMEHEHUEM TEXHUYECKHUX
cucteM (1o rpyImmam)
3ammra keiica: IlpeacTtaBieHWe pe3ynbTaTOB pPEIICHWS KEHCOB (BBICTYIUIGHHE C |2
Mpe3eHTaIUeH )
[IpomexyTouH 2
as arTecTanus
3a4er
1o
JTUCUUTIIINHE
Bcero: 72
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3. YCJOBUSI PEAJIMBALIMMA IIPOI'PAMMSBI OBIIEOBPA3OBATEJILHOM
JUCHUATIIIMH

3.1. Jlna peanuzanmu MOpOTpaMMbl JUCHUIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHBI
CJIEIYIOIINE CIIEITUATIbHbIC ITOMEIICHUS:

Kabuner «buonorumn», ocHaIleHHbII 000py10BaHUEM: MeOeb, TOCKa, MEJl, HArJIsAHbIC
nocoOusi (KOMILJIEKThl Yy4e€OHBIX TaOJMI], IUIAKaTOB), TEXHUYECKUMH CpEJCTBAMU
oOy4eHHsi: KOMIIBIOTEp C YCTPOMCTBAMU BOCIPOM3BENCHUSI 3BYKa, MPHUHTED,
MYJIBTEMEINA-TIPOCKTOP C AKPAHOM, YKa3Ka-PE3CHTEP IS MPE3CHTAIIHH.
JlabGopaTopus, ocHaImeHHass 000pyI0BaHUEM JJIS TTPOBEICHUSI 3aHSATUN: MUKPOCKOTIBI,
CEeKYHJIOMEp, TOHOMETp, JabopaTopHas mocyaa (mpoOUPKH, MOACTABKHU IS IPOOUPOK,
MIUHIIETHI, IECOK, CTYIKH C IECTUKAMU, IPEAMETHBIC ¥ IOKPOBHBIC CTEKJIA, CTCKIISTHHBIC
MajJOuKH, MpernapoBaJibHbIC HWIJIbI, (UIbTpOBajbHAsg Oymara (candeTku), CTaKaHbI)
TUIEPTOHUYECKUN PacTBOp XJIopujia HaTpusi, 3%-HbI pacTBOp MEPOKCHIA BOJAOPOA,
pacTBOp #ojga B HOAMCTOM Kallid, TIIMLEPUH, KIyOHH KapTodens, JHMCT 3J0Jeu
KaHAJICKOW, TUI0A psIOMHBI OOBIKHOBEHHOW (pAOWHBI WM TOMarta), JyK permyathli,
pa3BeJICHHBIC B BOJIC JIPOXOKH);

3.2. UnpopManroHHOe o0ecnevYeHre pean3auu MporpaMmmabl

st peanuzanuu mporpaMmbl OMOIMOTEUYHBIH (DOHI 00pazoBaTeNbHON OpraHU3aluu
JOJDKEH UMETh TIeYaTHbIC U/ WK 3JIEKTPOHHBIE 00pa3oBaTeIbHbie U MH(DOPMAIMOHHBIC
pecypchbl, peKOMEHIOBaHHBIE JIJII UCIOJIb30BaHUS B 00pa30BaTEILHOM IPOIIECCE, HE
CTapilie MATH JIET C MOMEHTA U3JIaHuUs.

OcCHOBHBIE JIEKTPOHHbIE U3IaHUS

1. buonorusi: y4eOHUK U MPAKTUKYM JJIsI CPEAHETr0 NpodeccuoHaIbHOro 00pa3oBaHus
/ B. H. Slpeirun [u np.]; mox penakmueit B. H. Speiruna. — 2-e u3n. — MockBsa:
N3parensctBo FOpaiit, 2023. — 378 c.

JJIeKTPOHHBIE PeCypPChl

1. Jlanb: anekTpoHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/

2. [TopTan, mocBAMIEHHBIN YBOIIONNH YelloBeKa: https://antropogenez.ru/

3. HayyHo-nonmyJiIpHBI CaWT C HOBOCTSMH O JOCTHKEHUSAX B COBPEMEHHOU
OMOJIOTHH 1 MEIMIIMHE U MaTepUalaMy U3 HAay4YHBIX KypHasoB: https://biomolecula.ru/
4, ba3za 3Hanuii no Bcem TemaM OMoJI0TUU U MeAUIUHBL: http://medbiol.ru/

5. CallT ¢ MUHM-JICKIIUSAMH CHEIUMAIUCTOB BO BCeX 007acTsAx Hayku. EcTb
OT/ICJIbHBIC paznesnbl 0 ounonoruu u MEJIULINHE:
https://media.foxford.ru/articles/biology-online

6. bubnuorexka MarepuanoB, KHUT M Y4eOHUKOB, CTaTed [JIsl IIKOJHHUKOB U

ctynenTtos: http://humbio.ru/
7. Bcs 6uosnorust: https://www.sbio.info/
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8. DONeKTpOHHbBIE oOpa3oBaTelbHbIC pecypcbl o OHOJOruu:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=ya
ndex.ru&utm_referrer=yandex.ru

Q. DIEKTPOHHBIE y4eOHUKHU 151 OecruiaTHbIe CEPBUCHI LECTA:
https://lecta.rosuchebnik.ru/

10. Enunas xomnekius IU@POBBIX 00pa30BaTeNIbHBIX pecypcoB: http://school-
collection.edu.ru
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4. KOHTPOJIb " OLIEHKA PE3VIJIbTATOB OCBOEHUA
OBILIEOBPA3ZOBATEJIbHOM JUCIATIINHBI

KOHTpOJb 1 OLIeHKa pe3yJbTaTOB OCBOEHHUS 00IIe00pa30BaTEIbHON TUCHUTLIMHEI
pacKpbIBAIOTCSl  4Yepe3 JMCUUIUIMHApPHBIE pe3yibTaThl, HaIpaBJCHHbIE Ha
dbopmupoBaHre 00MUX U MPOGECCUOHANTBHBIX KOMIIETEHIMH MO pa3jenaM U TeMam
coJiep KaHusl yueOHOro MaTepuarna.

Oomas Paznen/Tema Tum o1eHOYHBIX MEPOTIPUATHI

KOMITETEHLIUS
Pazmen 1. Kimerka — | KoHTponbHas pabora
CTPYKTYpPHO- «MounekysapHbIT YPOBEHB
GbyHKIMOHATIbHAS €AUHUIA | OPraHU3aLUU KUBOTO
YKHUBOTO

OK 02 buonornss  kak  Hayka. | 3anOJIHEHUE TaOIUIIbI Cc
OOmass  xapaKTepUCTHKA | ONTMCAaHUEM METOJI0B
KU3HH MUKPOCKOIIUPOBaHUsI  C  HX

JIOCTOMHCTBAMH U HETOCTATKAMH.
3anonHenue Tabmuubl «Bxmag
YYEHBIX B Pa3BUTHE OMOJIOTHI
3anoyHeHne CPaBHUTEIBHOU
TaONMIBI CXOACTBA M Pa3IUUM
’KUBOTO U HE )KUBOTO

OK 01 CtpyKTypHO- OuenuBaeMass  JOUCKycCUS IO
OK 02 byHKIIMOHATBHAS BOIIPOCAM JIEKIUU
OK 04 Oopra’u3anus KjIeToK Pa3paboTka MEeHTaNbHOM KapThI 1O

KIacCU(pUKAIIMA KJIETOK M HX
CTPOCHUIO Ha po- u
DYKAPUOTUYECKHUX M TIO IIAPCTBAM B
MUHH TPYIIax

Brinonnenue 51 3alIuTa
1abopaTOpHBIX PaboT:

«Ctpoenue kieTku (pacTeHus,
JKUBOTHBIC, TPUOBI) U KIIETOYHHIC

BKJIFOUCHUSA (kpaxma,
KapOTUHOU/IBI, XJIOPOILJIACTHI,
XPOMOILIIACTHI )»

IIpakTrueckoe 3aHsTHE.

IIpencraBnenue YCTHBIX




COOOIIEHUN C  Mpe3eHTalHel,
NOATOTOBIICHHBIX IO  TIEPEYHIO
UCTOYHHKOB, PEKOMEH/IOBAHHBIX

IMperoaaBaTcicM

OK 01 CrpykTypHO- @poHTATIBHBIN ONPOC
OK 02 dbyHkunoHanabHbeie  GakTopsl|Pa3zpaboTka rioccapus
HACJIEICTBEHHOCTH Pemenue 3agau Ha ompeneneHue
MOCJIEI0BATEIbHOCTH
HYKJICOTHJIOB, AMHUHOKHUCJIOT B
HOPME U B CIy4yae HW3MEHEHUS
MOCJEA0BATENBHOCTH
Hykieotu0B JJHK
OK 02 O6men BEILIECTB U | OpOHTAIBHBIN OIIPOC
IIPEBpAILICHHE DSHEPrUM B | 3all0JHEHUE CpPaBHUTEIBHOM
KIJIETKE Ta0NUIBl XapaKTEPUCTUK THUIIOB
oOMEHa BEIECTB
OK 02 Kuznennsiii nukn kiaetku. | OOCykJieHHe MO BOIPOCaM
OK 04 Muwuto3. Meio3 JEKIUN
Pa3paboTka JIeHTBI  BpEMEHH
YKU3HEHHOTO LIMKJIa
Paznen 2. Crpoenue wu | KonrtponwsHas pabora “CtpoeHue
(GyHKLMH OpraHu3mMa U (yHKLIHMH OpraHusma’
OK 02 Crpoenue opranuzma OuenuBaeMasi JUCKyCCUSA
OK 04 Pa3paboTka MeHTanbHOW KapThl
TKaHEW, OpPraHoOB U CHUCTEM
OpraHOB OpPTaHU3MOB (pacTeHUs,
KUBOTHBIE, YEJIOBEK) C KpaTKOH
XapaKTEePUCTUKON UX QyHKIIUN
OK 02 dopmbl pasMHOxeHusA | DpoHTANBHBIN OITPOC
OpraHU3MOB 3anonHeHne TaOIUIbl C KPAaTKOH
XapaKTepUCTUKON W MpUMEpamMu
dhopM pa3zMHOKEHHSI OPTaHU3MOB
OK 02 OHrorenes pacteHui, PazpaboTka JIEHTBI BpEMEHH C
OK 04 YKUBOTHBIX U YEJIOBEKa XapaKTEPUCTUKON JTaIlOB
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OHTOT€HE3a OTHEJIbHOW TIPYIIION
KUBOTHBIX M  4YE€JOBEKa MO
MHUKpPOTpynnam

Tect/onpoc

CocraBieHue )KU3HEHHBIX ITUKIIOB
pacteHui o OoTAeIaM
(MOXOBUIHBIE, XBOLIEBH/IHBIE,
MTaIlOPOTHUKOBUIHBIE,
rOJIOCEMECHHBIE,
MOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMCpHOCTI/I
HaCJICaO0BaHUA

Pa3paboTtka rioccapus
@poHTAJIBHBIN ONPOC

Tect o BonpocaM JIeKIUU
Pemenne 3amau Ha omnpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUSA
HACJICICTBEHHBIX MPU3HAKOB MPHU
MOHO-, JU-, TMOJUTHOPUIHOM U
AHAJIM3UPYIOLIEM CKPELIMBAHUH,
COCTaBJICHUE  T€HOTUIIMYECKUX
CXEM CKpEILIUBaHUS

OK 01
OK 02

CuerieHHOE HacleJOBAHHE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenue 3amau Ha omnpejaeneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB TPH
CIICTIIEHHOM HACJICIOBaHUH,
COCTABJICHHME  T'€HOTUIIMYECKHUX
CXEM CKpEIIUBaHUs

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTHU
U3MEHUYHUBOCTU

Tecr.

Pemienue 3amad Ha omnpenencHue
TUIIAa MyTallukd TIpU Tepeaaye
HacJIeqCTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTHUITMYECKUX
CXEM CKpEIIUBAHMS
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Paznen 3. Teopusa | KoutponbHas pabora
9BOJIIOLUA “Teopernueckue aCIIEKThI
HBOJIFOLIMY KU3HU Ha 3emiie”
OK 02 Hctopust  »BOMOLIMOHHOrO|DpOHTANIBHBIN OITPOC
OK 04 yuenus. Mukpospomonus  |Pa3paboTka rioccapusi TEpMHUHOB
Pa3paboTka  J€HTBI  BpeMEHHU
Pa3BUTHS 3BOJIIOLIMOHHOTO YUYEHHUS
OK 02 MakposBoJIrOIuS. OueHuBaemas JUCKYCCHS:
OK 04 BO3HUKHOBEHHE W Pa3BUTHE HCIIOJIb30BAHNE apTyMEHTOB,
KU3HU Ha 3emMIie OMOJIOTUYECKONM TEPMUHOJIOTHH U
CUMBOJIMKM JUISL JIOKa3aTesibCTBa
pOJICTBAa  OPraHU3MOB  PA3HBIX
CUCTEMATUYECKUX TPy
Pa3paboTka  J€eHTBI ~ BpeMEHU
BO3HMKHOBEHUS U PA3BUTHS )KU3HU
Ha 3emie
OK 02 [Ipoucxoxaenne yenoBeka — OpOHTAIBHBIN ONPOC
OK 04 AHTPOIIOTEHE3 Pa3paboTka  J€HTBI  BpeMEHU
IIPOUCXO0KJICHHS YETIOBEKA
Paznen 4. Dxonorus
OK 01 Okonoruueckue ¢akropsl u|Tect mo sxonornaeckum Gaxkropam
OK 02 Cpelbl )KU3HU Y CpellaM KU3HU OPTaHU3MOB
OK 07
OK 01 [Tonmynsimust,  cooOmiectBa, CocTaBlIeHHE CXEM KPYroBOpOTa
OK 02 DKOCUCTEMBI BEIIECTB, MCIIOJb3ysl MaTEepUAIIbI
OK 07 JEKIUN
Pemenune IIPAaKTUKO-
OpPUEHTHUPOBAHHBIX pacyeTHBIX
3aJlaHUi N0 MEPEHOCY BELECTBA U
DHEPIUM B  JKOCHCTEMax C
COCTaBJIECHHE TPO(PHUUECKUX LieTen
U IpaMuj] OMOMacChl U SHEPTUU
OK 01 buochepa - rnobanbHas|OneHnBaemas TUCKyCCHUS
OK 02 DKOJIOTUYECKAs CUCTEMA Tect
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OK 07

OK 01 Bimssaue  anTpomnoreHHsix| Tect

OK 02 dbakTopoB Ha Ouochepy [IpakTtrueckass pabora “OTx0mbI

OK 04 MPOM3BOJICTBA”

OK 07

OK 02 Biusanue couuanbHo-| OueHnBaemMas JUCKyCCUs

OK 04 IKOJIOTHYECKUX (DaKTOPOB Ha|BrimosHeHNE 1abopaTopHOI

OK 07 3710pOBBE YETIOBEKA paboTHI Ha BBIOOD:
"YMCTBEHHAs
paboTOCTIOCOOHOCTR",
"Bnusinue a0MOTUYECKUX
(dakTOpoB Ha yenoBeKa (HU3KHUE U
BBICOKHE TeMIIepaTypsbl)"

Pasnen 5. buonorus B )ku3HM|3amuTa Keica: IPEACTABICHHE

pE3YyJbTaTOB  PEIICHHUS  KEWCOB
(BBICTYILJICHHUE C MPE3CHTAIINECH )

OK 01 buorexHonornu B KU3HM |BBIIIOJTHEHWE KeWca Ha aHaIu3

OK 02 Ka)X0T0 uHbopMaIuu 0 HAY4YHBIX

OK 04 JIOCTHXKEHUSIX B obnactu
T€HETUYECKUX TEXHOJIOTUH,
KJICTOYHON WHXKEHEPUM, MHUIIEBBIX
OouorexHoJorui (1o  rpynmnam),
MPEICTABIICHUE pe3yJIbTaTOB
pEIIEHUS KEUCOB

OK 01 [IpomsbllieHHAs BrinonHeHune kelica Ha aHAIN3

OK 02 OMOTEXHOJIOTUS uHbopmaIuu 0 pa3BUTHH

OK 04 MPOMBIIIUICHHOW — OMOTEXHOJIOTUH
(mo rpymmaMm), TNpeAacTaBICHUE
PE3yJIbTATOB PEIICHUS KEMCOB

OK 01 ConumanbHO-3THYECKHE BeinmonHeHne Kenca Ha aHauus

OK 02 acCneKTbl OMOTEXHOJOT U uHpopmaruu 00  ITUYECKUX

OK 04 acIieKTax pa3BUTHSA

OouorexHoJoruil (1o  rpymnmnam),
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MIPEJICTABJICHUE pEe3yJIbTaTOB
pEIIEHNS KEUCOB

OK 01
OK 02
OK 04

buorexuonornn
TEXHUUYECKUE CUCTEMBI

)51

BreimonHeHne Keiica Ha aHau3

uH(bopMaLuu 0 pa3BUTHUSA
OMOTEXHOJIOTUHA € NPUMEHEHHUEM
TEXHUUYECKUX CUCTEM (o
rpynmnam), IIPEACTABIICHHE

PE3yJIbTATOB PEUICHUS KEWCOB
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