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1. O0mas xapakTepucTHKa padodedl mnporpaMmsbl 001€00pa3oBaTEJIbHOM
aucuuninabl «bBUOJIOT' S

1.1. MecTo TUCIHHUIUIMHBI B CTPYKTYype 00pa3zoBaTenbHOM nporpammbl CITO

O6meoOpazoBaTenbHas AuciuiuinHa «buonorus» u3ydaercs Ha 0a30BOM YpPOBHE B
001e00pa3oBaTelbHOM  [HMKJIE Y4eOHOro IjlaHa OCHOBHOM TmpodeccroHaIbHOM
oOpazoBarenbHoil mporpammbl B cootBercTBUU ¢ PI'OC CIIO mo cnenuaabHOCTH
21.02.20 IIpuknanHas reoaes3usl.

TpynoemkocTs AUCUMIUIUHBI «brosiorus» Ha 0a30BOM ypOBHE COCTaBJIsET 72 yaca, U3
KOTOpbIX 12 4YacoB BKIIOYAET MPOPECCHOHAIBHO-OPUEHTUPOBAHHOE COJEPKAHUE,
ycuimBaronee npoecCHOHaIbHYI0 COCTaBJSAIOUIYI0O MO KOHKPETHOH Mpodeccun uiu
cnenuaibHocTH B 3aBUcuMocTu oT ®I'OC CIIO npodeccun/cnenuanbHOCTH.
[Iporpamma  pa3paborana Ha  ocHoBe  DenepanbHOro  rocyaapcTBEHHOTO
00pa30BaTeNbHOrO CTaHIAPTa CPEAHETo 001Iero oopa3oBanus ¢ yuétoM deaepaibHOro
rocyJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpPEAHEro MNpo(ecCHOHATBHOTO
oOpa3zoBanusi mno cneuraibHoctd 21.02.20 IlpuknagHas reoje3us M C y4ETOM
[IpumepHoii pabouell mporpaMmoil 00111e00pa3oBaTENbHON JUCHUIUIMHBL «bHonorus»
Uit poeCCUOHAIBHBIX ~ 00pa30BaTENIbHBIX ~ OpraHu3alui, pa3pabOoTaHHOW U
ytBepxacnHon ®I'bOY AIT1O NUPIIO.

B nmporpammy BKIIIOUEHO coziep)KaHKe, HalpaBlIeHHOE HAa (POPMUPOBAHME y CTYACHTOB
KOMITETCHIIUN, HEOOXOAMMBIX [IJII  OCBOCHHS OCHOBHOW  TpodeccroHaIbHOM
obpazoBarenbHoi mporpammbl CIIO Ha 0aze OCHOBHOro oOmIEero 00pa3oBaHUs C
MOJIyYEHUEM CPEeIHEro oOlero oopa3oBaHUsi MPOrpaMMbl MOJTOTOBKH CHELUATUCTOB
cpeanero 3BeHa (IITICC3).



1.2. llenu v nmaHupyemble pe3yJIbTaTbl OCBOCHUS JUCLUIIINHBL:

Lens: dhopMupoBaHHE Yy CTYACHTOB MPEACTABICHHUS O CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI MPHUHSTUS pEIICHUN B
OTHOUIEHUU OOBEKTOB KUBOW MPUPOABI U B TPOU3BOACTBEHHBIX CUTYyAIUSIX.

3agauu:

1) chopMupoBaTh MOHUMAHKUE CTPOEHUSI, MHOTOOOPa3usi 1 0COOEHHOCTEH HKUBBIX CUCTEM
pa3HOTO YPOBHS OpraHMU3alMM, 3aKOHOMEPHOCTEH MpOTEKaHUs OHOJIOTHYECKUX
IPOLIECCOB M SIBIICHUM B OKPYXAIOIIEW cpene, LENOCTHOW HAayYHOM KapTHUHBI MHpA,
B3aUMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS ONPENEIATh )KUBbIE OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOACHUS 3a
DKOCUCTEMaMH JUIsl BBISBICHHMS €CTECTBEHHBIX M aHTPONOTCHHBIX H3MEHEHUH,
UHTEPIPETUPOBATH PE3YJIbTAThl HAOJIIOICHUH,

3) chopMUpOBATh  HABBIKM  MPOBEACHUA  HPOCTEHIINX  OMOJIOTHYECKUX
AKCIIEPUMEHTAJIbHBIX UCCIEI0BAHUN C COOJIIOICHUEM MPaBUIl 0€30MMACHOrO OOpaIeHUs
¢ 00BEKTaMH U 000PYIOBAHUEM,;

4) pa3BUTh yMEHHA HCHOJB30BaTh HH(GOPMAIMIO OHOJIOTMYECKOr0 XapakTepa H3
Pa3IMYHbIX UCTOYHUKOB;

5) copmMupoBaTh yMEHHs MPOTHO3UPOBATH IMOCJIEACTBUSA CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K OKPY)KalolIel cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATh U
coOJr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBaHU.

6) cpopMHupoBaTh MOHUMAHHE 3HAYUMOCTH JIOCTHKEHHM OHOJIOrMYECKOM HayKu |
TEXHOJIOTUA B TMPAKTHUYECKOW JI€ATEIbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTUH.



1.2.2. Ilnanupyemsbie pe3yJibTaTbl OCBOCHUS 00111e00pazoBaTeibHON AucUIUIMHEI B cO0TBeTCTBUU ¢ DI'OC CIIO 1 Ha ocHoBe PI'OC

COO

Kon 1 | [Inanupyembie pe3ynbTaTbl OCBOCHUS TUCIUTLIAHBI

HAaVMEHOBAaHUE

bopMHpyeMBIX OOmue JucuurmnHapHblie

KOMIICTEHIINH

OK 01. Beibupats | B uactu TpyJ0BOr0 BOCIIUTAHUS: c(hOpMUPOBAHHOCTh 3HAHUW O MeCT€ U 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
CaMOCTOSITENIBHO BBITIOJIHATH TaKylO ACSITEIbHOCTD;

- UHTEpEC K pa3IMyuHbIM cdepam npodeccruoHaTbHON
JESITEIIbHOCTH,
OBnanenue YHUBEPCAIbHBIMU y4eOHbIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BbI€ JJOTUYECKHE JEHCTBUS:

dbopmyIpoBaTh U

cC

- CaMOCTOATCIIBHO

aKTyaJu3upoBaTh MPOOJIEeMy, 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, HOIMYJISILMS, 3KOCUCTEMa, OUOIIEHO3,
ouocdepa; (oOMeH
peBpalicHne
(camoperynsinus), OMOCHHTE3 Oe€lKa, CTPYKTypHas

MeTa00IU3M BEIIECTB U

SHEPTHUH), rOMEOCTa3

OopraHu3anuAa KHNBBIX CHCTCM, AUCKPCTHOCTD,

caMOperyJIsius, CaMOBOCITPOU3BEICHUE
(penponykuusi), HaACJIEeACTBEHHOCTb, M3MEHUYHUBOCTD,
SHEPro3aBUCUMOCTh, POCT U pPa3BUTHE, YPOBHEBas
OopraHu3allus;

c(hopMHUPOBAHHOCTH YMEHHUS pacKpbIBaTh
COJIEp’)KaHME OCHOBOIIOJATraloUX OHOJOTHUYECKUX
KJIETOYHOMH,

TEOPUM U THUIOTE3: XPOMOCOMHOM,




- OIpCACIIATh Oeiau

mapaMeTpbl U KPUTCPUU UX JOCTHUIKCHUS,

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

- BHOCHUTb KOPPEKTHUBBI B JCSITEIBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB IIEJISIM, OLIEHUBATH PUCKU
MOCJIE/ICTBUN JEATEIHbHOCTH;

- pa3BWBaTh KPEATUBHOE MBINIJICHUE MPU PEIICHUN
KU3HEHHBIX MPo0IeM

0) 6a30BBIC HCCIICIOBATEILCKIE ICUCTBHS:

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

- BBISABIIATH

INPUYIUHHO-CIICACTBCHHBIC CBA3H U

aKTyaJIN3UpOBaTh 3a7ady, BBIIBUIaThb THIIOTE3Y €€
pelIeHNs], HAaXOAUTh apryMEHTHI I T0KA3aTebCTBA
CBOMX YTBEpP)KICHHW, 3a1aBaTh IAPAMETPBl WU
KPUTEPHUH PEILICHHUS;

- AHAIM3UPOBATH IIOJYyYEHHBIE B XOJE pEIICHUSA
3aa4i  pe3yJIbTaThl, KPUTUYECKU OLICHUBATH UX
JTOCTOBEPHOCTB, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh IEPEHOCUTh 3HAHMS B IO3HABATEIBHYI 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),
IPAHUIbI X IPUMEHUMOCTH K KMUBBIM 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

MpPOKapuoOT U

IIPU3HAKU  BUPYCOB,

9YKApHUoT, OJHOKJICTOYHBIX u

MHOT'OKJICTOYHBIX OpraHu3mos, BHUOB,

OHOreoIeHO30B 5 0COOEHHOCTH

IIPOLIECCOB OOMEHA BEIIECTB U NPEBPAILEHUS SHEPTUN

DKOCHCTEM;

B  KiIeTke, (OTOCUHTE3a, IUIACTUYECKOTO U

DHEPreTHUECKOro OOMEHa, XEMOCHHTE3a, MHTO3a,




- yMeTb HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIHHBIC
IIOJIXOJIBI M PEIIICHUS;

- CHOCOOHOCTD MX HCIIOJIB30BAaHMS B IT03HABATEILHON

151 COHH&HBHOI\/JI IMPAKTHUKC

Mel03a, OTUIOJOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS,

WHIUBUTy AIBHOTO pa3BUTHS OopraHu3Ma
(oHTOTEHE3A), O00pBOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOTO otbopa, BHUI000pa30BaHuUs,

MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOuTaHus,
BIIUSIHUS KOMITOHEHTOB JKOCHUCTEM, aHTPOIOTC€HHBIX
M3MEHEHHII B SKOCHUCTEMax CBOEM MECTHOCTH,
KpyroBOpOTa BEILECTB WM MPEBPAILCHUE SHEPTrUU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh OMOJIOTUYECKUE
3a/1aud,  COCTABJSATH  TEHOTUIIUYECKHUE  CXEMBbI
CKpELIMBAaHUS IJI1 pa3HbIX THUIOB HACIEIOBAHMS
MPU3HAKOB Yy OpPraHU3MOB, COCTaBIISITh CXEMBbI
nepeHoca BEMIECTB U SHEPTUH B dKocucTeMax (1ienu

IIUTaHusA, IMUIICBBIC CeTI/I)

OK
Ucnionb3oBarh

02.

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

B o0nacTv IeHHOCTH HAYYHOTO MMO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH ¢ OOIIECTBEHHOW TMPaKTHKH,
OCHOBaHHOT'O Ha Jasnore KYJbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHWIO CBOETO MeECTa 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,

HAYYHO-TIOIYJIIPHBIE MaTepuabl);

WHTEPIPETUPOBATH ATUYECKHUE ACIIEKThI

COBPEMEHHBIX MCCJICIOBaHUHN B OMOJIOTUM, METUIIMHE,

OMOTEXHOJIOTHH; paccMaTpuBath rJ100aJIbHbIE

OKOJIOTHYCCKUEC HpO6JIeMBI COBPEMCHHOCTH,




3a7a4
npodeCCHOHATIbH
OU JIeATECIbHOCTH

- OCO3HaHHC NLCHHOCTHU H&y‘-lHOfI ACATCIbHOCTH,

TOTOBHOCTD OCYILIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO AESATEIbHOCTh MHIUBUAYABHO U
B I'PYIIIIE;

OBiagenue

ITO3HAaBAaTCIIbHBIMHA I[GﬁCTBI/ISIMPII

YHUBEPCAIbHBIMU y4eOHBIMU
B) paboTa ¢ UHpOpMaIIUEi:

- BIQJETh HABBIKAMHU MOJy4YeHUS HHPOpMaMu u3
MCTOYHHKOB  pPAa3HBIX  THUIIOB, CaMOCTOSATEIBHO
OCYLIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3alUI0 H
MHTEPIIPETANI0 WHOOPMALIMKA PA3NTUYHBIX BHIOB H
(dopM npeacTaBieHUs;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHbIX (hOpMATax ¢ yueToM
Ha3HaueHUsT WHGPOpMALMUM M LEJNEBOM ayIUTOPHH,
BBIOMpAsl ONTUMalbHYIO (QOpMYy MpEACTaBICHUS H
BHU3yaJIN3all1H;

JETUTUMHOCTD

- OLICHUBATh AOCTOBCPHOCTD,

I/IH(l)OpMaLII/II/I, €c COOTBCTCTBUEC  IIPABOBLIM U
MOPAJIBHO-3THYCCKHUM HOPMaM;,

- HCIIOJIB30BaThb CpCACTBA I/IH(l)OpMaHI/IOHHI)IX u

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 5
OpraHU3alUOHHBIX 3aj1a4 c coOII0IeHUEM

TpeOOBaHUN HSPrOHOMUKH, TEXHUKU OE€30MaCHOCTH,

TUTHEHBI,  PECcypcocOepekeHus,  NpPaBOBBIX U

GbopMHpPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

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

alrIiapar OMOoJIOrUH




OTUYECKUX  HOpPM,  HOPM  HH(POPMAIMOHHOM
0e30MacHOCTH;

- BIAJCTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHI
uHpopMmaruu, 0e30macHOCTH

JIMYHOCTH

uH(OPMaIIMOHHOM

OK
OddexTuBHO

04.

B3aUMOJIENCTBOBA

Tb U paboTaTh B

KOJIZICKTUBEC
KOMaH/IC

n

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U
CaMOOTIPEICIICHUIO;

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

OBnazeHne yHHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
JNEUCTBUSIMU:

0) coBMeCTHas eATEeIbHOCTb:

- IIOHAMaThb M HCHOJIb30BaTh IMPEUMYILECTBA
KOMaHTHOW U UHJIMBUTyaTbHOU PabOTHI;

- TOpPUHUMATh ILEJIU COBMECTHOM JEATEIbHOCTH,
OPTraHU30BBIBATh U KOOPJAUHUPOBATH JCHUCTBUS IO €€
JIOCTHIKCHUIO: COCTAaBJISITh IJ1aH JIeHCTBUH,
pacnpenensaTb poJvM C Y4€TOM MHEHHUM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHON paOOTHI;

- KOOPpAUHHUPOBATH WU BBIIIOJHATH pa60Ty B YCIIOBUAX

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

MOBEACHUE B Pa3IMYHBIX CHUTYyaIUsAX, IPOSBIATH
TBOPYECTBO U BOOOPaKEHHUE, OBITh HHUITMATUBHBIM

HpI/I06peT€HI/IC OIIbITa IMPUMCHCHUA OCHOBHBIX

METO/JIOB HAy4YHOTO ITO3HAHWSI, HCIIONB3yEeMBbIX B
OMOJIOTHH: HAOJIIOJCHHS U OIMMCAHUS JKUBBIX CHCTEM,
MPOIIECCOB W SIBICHWI; OpTaHWU3AIMN U TPOBEACHUS
0MOJIOTHYECKOr0 IKCIIEPUMECHTA, BBIABIIKEHHUS
3aBUCHUMOCTH MEXITy
00BICHECHUS

bopMyIpoBaHUS

T'HIIOTC3, BBIAABJICHUA
HCCICAYCMBIMHA
IMOJIYUYCHHBIX

BEJIMYMHAMH,
pe3yJibTaTOB W
BBIBOJIOB C MCIIOJIb30BAHUEM HAYyYHBIX ITOHATHUH,
TEOPUM U 3aKOHOB

8




OBnazieHue  yHUBEPCATBHBIMA  PETYJIATHUBHBIMH
JICUCTBUSIMU:

T') IPUHATHE Ce0s U APYTHX JIOJCH:

- MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUX JIOJEH
IPU aHAJIM3€ PE3YIbTATOB JIESITEIbHOCTH;

- IPU3HABAaTh CBOE IMPABO M MPABO JAPYTHUX JIIOAEH Ha
OITNOKH;

- pa3BUBATH CIIOCOOHOCTH IMMOHUMATh MHpP C TTO3UIIUU

JPYroro 4yeaoBeKa

OK
ConeiicTBOBaTH
COXpaHEHUIO
OKpYKarolIeu
Cpepl,

07.

pecypcocOepekeH

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

IIPUMCHSATDH

00

B o6actu 3KOJI0rnYecKOro BOCIUTAHUSA:

- c()OPMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIbTYPHI,
IIOHUMAHHUE BIMSHHUS COLMAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOU M COLIMAJIbHOU
cpensl,

AKOJIOTUYECKUX MPOOIIEeM;

OCO3HaHWE  TJOOATBHOTO  XapakTepa
- IUIAHMPOBAHWE M OCYLIECCTBICHHUE JCHUCTBUN B
OKpYXawllel Cpeae Ha OCHOBE 3HAHUSA LEeu
YCTOMUYHBOTO PAa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEIPUATHE ICUCTBUN, NMPUHOCAIIUX BpEI
OKPYXaroUIen Cpee;

- yMEHHE

IIPOTHO3UPOBATh  HEOJIArONPHUSATHBIS

JKOJIOTUYECKHUE TOCHEACTBUS INPEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;
- paclIMpEHUE OIIbITa AEATEIBHOCTH DKOJIOTHYECKOU

HaIIpaBJICHHOCTH;

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

MOBCEHEBHOM JKM3HU C IEJbI0  Oo0ecreyeHus
0€30MacHOCTH  CBOEr0  3JI0pOBbS U 3J0POBBS
OKpY)XaIOIIHUX JIIOJIeH, COONIOACHUS  30POBOTO
oOpaza H3HHW, HOPM TPaMOTHOTO TIOBEICHUS B
OKpYJXKalomiel TNPUPOMHON  cpele; TOHUMaHHUE
HEOOXOJAMMOCTA  HCIOJb30BaHUS  JIOCTHKEHUUN

COBPEMCHHOM OHWOJIOTMM U OMOTEXHOJOTHHA IS
PalMOHAJIEHOTO IMMPUPOAOIIOIB30BaAHMUS




YpE3BBIYANHBIX
CUTYyalUsAX

- OBJIQJICHHE HABBIKAMHU Y4eOHO-UCCIIE0BATEIHCKOM,
MPOEKTHOM U COLIMATIBHOMU JIESITETbHOCTH
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2. CTPYKTYPA U COJIEP)KAHME OBIIIEOEPA30BATEJILHON JUCIUTIIVHBI
2.1. OObeM TUCUUIUIMHBI U BUJIbI Y4eOHOM paboThI

Bun yueOHol paboThl O0bem B "acax

O6beM 00pa3oBaTeNbHOM MPOTrPAMMBbI TUCHUTITHHBI 72

B T.U.

OCHOBHOE coJiepKaHue 72

BT. U..

TEOPETUYECKOE 00yUCHHE 30
B T.4. TPO(eCCUOHATIFHO-OPUEHTUPOBAHHOE COICPKAHIE 2

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

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

[IpomexxyTouHas aTTecTanus -
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2.2. TemaTnueckuil IUIaH U COAEPKAHNUE JUCUUIIINHBI

Hanmenosanu O0be | DopMupyeMbI
Conepxanue y4yeOHOro marepuaina (OCHOBHOE M MPOQPECCHOHAIBHO-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 OK 2
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 MHpa. YPOBHH OpraHHU3alMU KUBOH
Marepun. OOIIasi XapakTepUCTUKA >KU3HU, CBOMCTBA KUBBIX CHUCTEM. XMMHYECKHM COCTaB
KJIETOK
Tema 1.2. OcHOBHOE COEpIKaHNE 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 | HykneunoBwie kucioThl: JIHK, PHK naxoxneHue B KieTke, MX CTpOeHHUE 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 Teoperndeckoe oOydeHue:
BEILIECTB u | [Torstue 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 mMuros3a. 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
pacTeHui, NunuBuyanbHOE pa3BUTHE OPTaHU3MOB. DMOpUOTEHE3 U ero cTaauu. [locTaMOpuoHanbHbIH
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 O0pa3oBaHus rameT. 3akoHbl ['. MeHmemns
HacJenoBaHus | (MOHOTHOPHUIHOE U MOJIMTHOPUIHOE CKpeIuBanue). BzanmoaeiicTBre reHoB

[IpakTHueckue 3aHATHS:

Pemenne 3amad Ha onpenesieHre BEPOSATHOCTA BO3ZHUKHOBEHHS HACIEACTBEHHBIX MPU3HAKOB

Opyd MOHO-, JAHW-, TOJUTHOPUIHOM M aAHAJU3UPYIOUIEM CKPEIIMBAaHUHU, 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.
MIPU3HAKOB Hacnenosanue nmpusHakoB, CLIENIJIEHHBIX C I10JIOM

[IpakTHueckue 3aHATHS:

Pemenune 3amau Ha onpeiesieHue BEPOSITHOCTH BO3HUKHOBEHHUS HACIIECICTBEHHBIX IPU3HAKOB

MIPU CLEIJICHHOM HACJIEIOBAaHUH, COCTABIICHUE TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. | OCHOBHOE coepKaHUE OK-1
3akoHOoMepHOC | Teoperndeckoe oOydeHuE: OK -2
TH N3MeHunBOCTh MpU3HAKOB. BUIIBI M3MEHUMBOCTU: HACJIEACTBEHHAs] M HEHACIECICTBEHHAS. OK -4
U3MCHYUBOCTH | 3aKOH TOMOJIOTMUECKUX pPSAJIOB B HacieAcTBeHHOM u3MeHuuBoct (H.M. BaBuios).

MyTanoHHasi TEOpHUsi WU3MEHUYMBOCTH. BUIbl MyTalMii W NPUYUHBI UX BO3HUKHOBEHUS.
Kapuotun yenoseka. HacnencrBeHHsle 3a00jeBaHus yenoBeka. ['€HHbIE M XPOMOCOMHBIE
Oone3Hn uyenoBeKa. bone3HW ¢ HaCIEACTBEHHOW MPEeapacloioKeHHOCThI0. 3HA4YCHHE
MEIUIIMHCKOW TEHETUKH B TMPEJOTBPAIMICHUA W JICUEHWHW TEHETUYECKUX 3a00seBaHUM
YyesoBeKa

[IpakTnueckue 3aHATHS:

Pemienue 3aJla4 Ha OMMPCACICHUEC THUIIA MyTallUuM ITPU IICpCaadC HACIICACTBCHHLIX ITPHU3HAKOB,
COCTABJICHUEC I'CHOTHUITMYCCKNUX CXEM CKPCIIBAHWA
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KonTtponbpHas 2
Crpoenue U QyHKIIMH OpraHu3Ma
pabota
Paznen 3. Teopus 3Bontonuun 6
Tema 3.1. | OcHOBHOE coziepKaHue 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 JBOJIOIMU. ODJIEMEHTapHble (AKTOPhl JBOJIOIMHU. EcTecTBEeHHBIM o0TOO0p —
HanpasJstonui dhakTop 3BosonK. BugoobpasoBaHue Kak pe3yabTaT MUKPOIBOJIIOIUH
Tema 3.2. | OcHOBHOE coaepKkaHue 2 OK -2
Maxpossomon | Teopetnueckoe oOydeHHe: 2 OK -4
usl. MakponsBosmorusi. @opMbl 1 OCHOBHBIE Hampasiienus: mMakpodsoonuu (A.H. Cesepriio).
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 denoBeke. CucTeMaTH4ecKoe MmojokeHne yenoBeka. CXOoaCTBO |
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,  HA3€MHO-BO3NyIIHAs,  IOYBEHHAas, OK -7
CpeIbl )KU3HU | BHYTPHOPTaHW3MEHHass. DPU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTAaHHUS OPTraHU3MOB.

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

dakropa. Knaccudukanus skonornyeckux ¢akrtopoB. [IpaBuno munumyma lO. JluGuxa.

3akon TonepantHoctu B. [llendopna
Tema 4.2. | OCHOBHOE COAEpKAHUE OK-1
[Tomynsamus, Teopernyeckoe oOyueHue: OK -2
cooOmiecTBa, | DKOJOrMYecKass XapakTepUCTHKa BHAAa U TOMYJSIMHA. OKOJOTMYeCKas HHINa BHIA. OK -7
9KOCHCTCMBI DKOJIOTHYECKHE XapaKTEPUCTUKU nomyisannu. Cool1ecTBa U 3KOCUCTEMbI. bUOIIeHO03 1 ero

cTpykTypa. CBsizu MeXIy opraHu3mMamu B OwuoneHo3e. CTpPyKTypHBbIE KOMIIOHEHTHI

HKOCHCTEMBI: TPOAYIICHTBI, KOHCYMEHTBHI, peAyleHTh. KpyroBopoT BeIIECTB U TOTOK

SHEpPruM B 3Kocucteme. Tpoduueckrue ypoBHH

[IpakTrueckue 3aHATHS:

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

DKOJIOTHYeCKHe MUpaMUIbl unce, OuoMaccel U sHepruu. [IpaBuio nupaMuisl SHEPrUH.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3alaHUN TI0 TEPEHOCY BEIIeCTBAa U

HHEPTUH B SKOCUCTEMAX C COCTABJICHNE TPODUUECKUX TeTei 1 TUpaMu] OMOMACChI M DHEPTUU
Tema 4.3. | OCHOBHOE COAEpKAHUE OK-1
buocdepa - | Teopetnueckoe oOy4YeHHeE: OK -2
rjao0anbHast buocdepa — xuBas odonouka 3emnu. PazButne npeacraBnennii o 6uocdepe B Tpyaax B.U. OK -7
aKosoruveckas | Bepnaackoro. O6nactu 6uocdepsl u ee KOMNoHEHTHI. JKuBoe BemecTBo Ouochepsl u ero
cucTeMa GyHKUIUU.
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3akoHOMEpHOCTH cyiecTBoBanus Ouocheprl. OcobeHHoCcTH OMOchepsl Kak riao0aabHOM

sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTbl BelecTB 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 | BO3JEHCTBHs. AHTPOIIOTEHHBIE BO3IEHCTBHs Ha atMocdepy. BosueiicTteus Ha rumpochepy. OK -7
ounochepy Bo3zaeiictBus Ha nutocdepy. AHTPONOTEHHbIE BO3JIEUCTBUS HA OMOTHYECKHE COOOIIECTBA. 1K ...
VYriyOneHHO U3ydaroTcs OTXOIbI, CBSI3aHHBIE C OMPEIeICHHON Mpodeccueil/crnenuaibHOCThIO
[IpakTHueckue 3aHITUA: 2
[IpakTrueckoe 3ansaTHEe «OTXOBI IPOU3BOJCTBAY
*B Tom uncie nmpodeccnoHaIbHO-OPHEHTUPOBAHHOE COACPKAHHUE MPAKTUIECKOTO 3aHITHS | 2
[Ipaktuueckoe 3anarue «OTxoapl Npou3BoACTBa». Ha  ocHoBe  (eaepambHOTO
KJIACCU(PHUKALMOHHOTO KaTajlora 0TXO0A0B OIMPEAEATh KJIaCC OMAaCHOCTH OTXO0JI0B; arperaTHOe
COCTOsSIHUE U (PU3NUECKYI0 (OpPMY OTXOJ0B, 00pa3yrONIMXCS Ha pabodyeM MecTe / Ha dTanax
POU3BOCTBA, CBSI3aHHBIE C OIPEIEICHHON Npodeccret/crnennanbHOCThIO
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 | (2JIEKTPOMArHUTHBIE IOJIsI, OBITOBash XMMHS, H30BITOYHBIE IIYMBI, pagvalis MU T.IL).
30POBbE ApanTanus opraHm3Ma dYeloBeka K (akTopam OKpyKaromied cpensl. [IpuHIUAIBL
YCJIOBCKA dbopmupoBaHus 310poBbecOeperaroiiero nopeaeHus. Gusnyeckas akKTUBHOCTh U 3/10POBbE.
buoxumuueckre acieKThl parioHATBHOTO TUTAHHS
JlaGopaTopHble 3aHSTHS: 2

JlabopatopHast paboTa Ha BHIOOD:
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1. JlabopatopHas pabota «YMCTBEeHHasE pabOTOCTIOCOOHOCTHY
OBnaneHue MeTOJaMHU OIpeNeieHUs] TOKa3aTeliell YMCTBEHHOH paboTOoCIOCOOHOCTH,
OOBSICHEHHE TIOJYYCHHBIX PE3yJIbTaTOB M (POPMYIHMPOBAHUE BBIBOJOB (IIMCHMEHHO) C
UCIOJIb30BAaHUEM HAYUYHBIX MOHATUN, TEOPUN U 3aKOHOB

2. JlaGopatopHas pabota «BnusHue abuotuueckux (akTOpOB Ha 4esloBeKa (HU3KHE W

BBICOKHE TEMIIEPATYPhI)»

N3yuenne MexaHn3MOB aJanTalli OpraHu3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIlepaTypam
U OOBSICHEHUE TMOJYYEHHBIX PE3yJbTaTOB M (hOPMYJIMPOBAHUE BHIBOAOB (MHUCBMEHHO) C
MCIIOJIb30BaHNEM HAYUHBIX MOHSATHH, TEOPUN U 3aKOHOB

*B ToM gmcie npodecCuoHaAIbHO-OPUEHTUPOBAHHOE COEPKaHNE JTAOOPATOPHOTO 3aHIATHS | 2
B kadecTBe TpUITEPOB CHHXKAIOMUX PaOOTOCIOCOOHOCTh HCHOJB30BATh  YCIOBHS
OCYUIECTBICHUSI TMPOGECCUOHANBHOM JAESITENBHOCTU: IIIyM, Temreparypa, ¢uzndeckas
Harpyska u T.1.
KoHnTponbpHas 2
Teopernyeckue 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 JKHU3HHU | BUOTEXHOJOTHSA Kak Hayka W Tpou3BoACTBO. OCHOBHBIC HANpPaBJICHHUS COBPEMEHHOM | 2 IIK ...
KaXJ10ro ouorexnomornn. Meroapl  OmorexHosmoruu.  OOBEKTHI ~ OMOTEXHOJOTHUU.  IJTHUKA
OMOTEXHOJIOTMUECKMX M TEHETHYECKUX OIKCcrepuMeHToB. [IpaBuia moucka W aHamu3a
OMOIKOJIOTUYECKON MH(OpPMAIIMU W3 PA3TMYHBIX UCTOYHUKOB (Hay4dHass M yuyeOHO-Hay4dHas
JTUTEpaTypa, CpeACTBAa MACCOBOM MH(pOpMaIuu, ceTh HTEpHET u apyrue)
[IpakTHueckue 3aHATHS: 2
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Keiicet Ha aHanu3 wHGOpPMAIMM O HAYYHBIX JOCTHDKCHHSX B O0JACTH TE€HETHYECKUX

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

MIPEJICTABIICHUE PE3YJIbTATOB PEIICHUS KEICOB (BBICTYIUICHUE C TPE3CHTAIUEH )

*B ToM ymcie npogpeccuoHalIbHO-OPUEHTUPOBAHHOE COJEPKaHUE MPAKTUYECKOTO 3aHATUsL | 2

Tema 5.1 oOs3aTenbHa 71 U3YYEHUS CTYJIEHTaMHU Bcex Mpodeccuit/crnenuaibHOCTen
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 OMOTEXHOJOTHM U €€ NPUMEHEHHE B JKU3HH 4YeJIOBEKa, MOUCK U | 2 1K ...
IPOMBIIUICHHO | aHANIM3 UH(GOPMALIMK U3 PA3TUYHBIX UCTOYHUKOB (HayuyHas U y4yeOHO-HAay4Has JIUTepaTypa,
CTH cpelcTBa MaccoBOM MH(poOpManuu, ceTb IHTEpHET U Apyrue)

Keiicel Ha aHanM3 nH(GOPMAMU O PA3BUTUH MPOMBIILIEHHON OMOTEXHOJIOTUH (TI0 TpyIIaMm)

3ammra keica: IlpeacTtaBieHue pe3ynbTaTOB pPEIICHWS KEHCOB (BBICTYIUIGHHE C | 2

npe3eHTaIuen )
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 DTUYECKUE acTeKThl Pa3BUTHsI OMOTEXHOJIOTHI M MPUMEHEHHNE NX B KU3HU 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 mHopmaruu 00 ATUYECKUX AaCTEeKTaX pPa3BUTHS OMOTEXHOJIOTHM (IO

rpyIimnam)

3ammra kedica: IlpencraBieHue pe3yiabTaTOB 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. | [IpakTuyeckue 3aHsITUs;: 4 OK -2
buorexHonoru | Pazsutne OWOTEXHONOTUH C MPUMEHEHHEM TEXHUYECKUX CHUCTeM (OHOomHXKeHepus, | 2 OK -4
151 U | OnonHdpopmaTika, OMOHMKA) U WX NPUMEHEHHE B JXKU3HM YENOBEKa, MOWUCK W aHajIu3 [IK ...
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: IlpeacTaBieHue pe3yiabTaTOB pEIICHUS KEHCOB (BBICTYIUIGHHE C | 2
Mpe3eHTaIUeH )
[IpomexyTouH 2
as aTTecTalus
3a4er
1o
JTUCUUTIIINHE
Bcero: 72

21




3. YCJOBUSI PEAJIMBALIMMA IIPOI'PAMMSBI OBIIEOBPA3OBATEJILHOM
JUCHUATIIIMH

3.1. Jlnsa peanu3zanuu MOpOTpamMMbl JUCHUUIUIMHBI JOJDKHBI OBITH MPETyCMOTPEHBI
CJIEIYIOIINE CIIEITUATIbHbIC ITOMEIICHUS:

Kabuner «buonorumn», ocHaIleHHbII 000py10BaHUEM: Me0Eb, TOCKa, MEJI, HArJIsHbIC
nocoOusi (KOMILJIEKThl Yy4e€OHBIX TaOJMI], IUIAKaTOB), TEXHUYECKUMH CpEJCTBAMU
oOy4yeHHs:: KOMIBIOTEp C YCTPOMCTBAMHU BOCIPOU3BEACHUS 3BYKa, MPUHTED,
MYJIBTEMEINA-TIPOCKTOP C SKPAHOM, YKa3Ka-MPE3CHTEP IS MPE3CHTAIIHN.
JlabGopaTopus, ocHaImeHHass 000pyI0BaHUEM JJIS TTPOBEICHUSI 3aHSATUN: MUKPOCKOTIBI,
CEeKYHJIOMEp, TOHOMETp, JabopaTopHas mocyaa (mpoOUPKH, MOACTABKHU IS IPOOUPOK,
MUHIIETHI, IECOK, CTYIKH C IECTUKAMH, PEAMETHBIC ¥ IOKPOBHBIC CTEKIIA, CTCKIISTHHBIC
NaJ0YKH, TPErnapoBalIbHbIE WTIIbI, (UIbTpOBaJbHAA OyMara (cangeTku), CTaKaHbl)
TUIEPTOHUYECKUN PacTBOp XJiopujia HaTpusi, 3%-HbI pacTBOp MEPOKCHIA BOJAOPO/A,
pacTBOp #ojga B HOAMCTOM KalluW, TJIMLEPUH, KIYOHH KapTodelss, JUCT 3JIOACH
KaHAJICKOU, TUI0A psIOMHBI OOBIKHOBEHHOM (pAOWMHBI WM TOMarta), JyK permyaThiid,
pa3BeJICHHBIC B BOJIC JIPOXOKH);

3.2. UnpopManroHHOe o0ecnevYeHre pean3auu MporpaMmmabl

st peanuzanuu mporpaMmbl OMOIMOTEUYHBIH (DOHI 00pazoBaTeNbHON OpraHU3aluu
JIOJDKEH UMETh TIeYaTHbIC U/ WM SJIEKTPOHHBIE 00pa3oBaTeIbHbie U HH(DOPMAIMOHHBIC
pecypchl, peKOMEHIOBAaHHBIE Il MCIOJIb30BaHUSI B 00pa30BaTEILHOM MPOIIECCE, HE
CTapIile MATH JIET C MOMEHTA U3JIaHuUs.

OCHOBHBIE YJIEKTPOHHbIE 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.  Jlamb: anekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/

2. [Topran, mocBsAMIEHHBIN YBOTIONUHN YesoBeka: https://antropogenez.ru/

3. HaydHo-nonyJisipHbIii CaUT C HOBOCTAMU O JOCTHXKEHUSIX B COBPEMEHHOM
OMOJIOTMH U MEAMIIMHE U MaTepralaMi U3 HayYHBIX KypHasioB: https://biomolecula.ru/
4, ba3za 3Hanuii mo Bcem TemaM OMOJI0TUU U MeAUIUHBL: http://medbiol.ru/

5. CaiiT ¢ MHHH-JICKIHMSIMH CIICIIHAJIMCTOB BO BCEX 00JacTIX Hayku. EcThb
OT/IeTIbHBIE pazzens 0 ounonoruu u METUIIHE:
https://media.foxford.ru/articles/biology-online

6. bubnuorexka MarepuanoB, KHUT M Y4eOHUKOB, CTaTed [JIsl IIKOJHHUKOB U
ctyaeHToB: http://humbio.ru/

7. Bcs 6uonorust: 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
OBIIIEOBPA30BATEJILHON JUCIUATIJIMHEI

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 pabota
CTPYKTYPHO- «MonexysipHbIIA YPOBEHb
GbyHKIMOHATBHAS €UHUIA | 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 pPa3BUTHE OMOJIOTHI
3anoyHeHue 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
AYKAPUOTUYECKHUX M IO IIAPCTBAM B
MUHH TPYIIIax

Brimonnenue u 3aluTa
nabopaTopHBIX PaboT:

«CtpoeHue KieTku (pacTeHus,
JKUBOTHBIC, TPUOBI) U KIIETOYHHIC

BKJIFOUCHUSA (kpaxma,
KapOTUHOU/IBI, XJIOPOTLIACTHI,
XPOMOTLIACTHI )»

[IpakTrueckoe 3aHSTHE.

[IpeacraBnenue YCTHBIX




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

IMperoaaBaTcicM

OK 01 CrpykTypHO- @poHTATIBHBIN ONPOC
OK 02 dbyHkunoHangbHbie  (dakTopsl|Pa3zpaboTka rioccapus
HACJIEICTBEHHOCTU Pemenue 3agau Ha ompeneneHue
MOCJIEI0BATEIbHOCTH
HYKJICOTHJIOB, AMHUHOKHUCJIOT B
HOPME U B Cllydyae HW3MEHEHUs
IIOCJIEIOBATEIbHOCTH
Hykieotu0B JJHK
OK 02 O6men BEILIECTB U | OpOHTAIBHBIN OIIPOC
MPEBpAILCHUE DJHEPrUM B | 3aNIOJIHEHUE CpPaBHUTEIBHOM
KIJIETKE Ta0NUIBl XapaKTEPUCTUK THUIIOB
oOMEHa BEIECTB
OK 02 Kuznennsiii nukn kiaetku. | OOCykJieHHe MO BOIPOCaM
OK 04 Muto3. Meiio3 JEKIUN
Pa3paboTka JIeHTBI  BpEMEHH
’KU3HEHHOT'O [IUKJIa
Pasznen 2. Crpoenne wu | KontponbHasa pabdora “CrpoeHue
(GyHKLMH OpraHu3mMa U (yHKLIHMH OpraHusma’
OK 02 Crpoenue opranuzma OuenuBaeMasi JUCKyCCUSA
OK 04 Pa3paboTka MeHTanbHOW KapThl
TKaHEW, OpPraHoOB U CHUCTEM
OpraHOB OpPraHW3MOB (pacTeHWS,
JKUBOTHBIE, YEJIOBEK) C KpaTKOU
XapaKTEePUCTUKON UX (HyHKIIUN
OK 02 dopmbl pasMHOxeHusA | DpoHTaNBHBIN OITPOC
OpraHU3MOB 3anosHeHrne TaOIUIBI C KPATKOM
XapaKTepUCTUKON W MpUMEpaMu
dhopM pa3zMHOKEHHSI OPTaHU3MOB
OK 02 OHrorenes pactenui, PazpaboTka JIEHTBI BpEMEHH C
OK 04 KUBOTHBIX W YEJIOBEKa XapaKTEPUCTUKON ATarnoB

25




OHTOI€HE3a OTHAEJIBbHOW TIPYINIION
KUBOTHBIX M  4YE€JOBEKa MO
MHUKpPOTpynnam

Tect/onpoc

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

OK 02
OK 04

3aKOHOMEpPHOCTHU
HACJIeI0BAHUS

Pa3paboTtka rioccapus
@poHTAJIBHBIN ONPOC

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

OK 01
OK 02

CuerieHHOE HaclieJOBAHHE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenue 3amau Ha omnpejaeneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB TPH
CIICTIIEHHOM HACJICIOBaHUH,
COCTABJICHHE  T'C€HOTUITMYECKUX
CXEM CKPEIIUBaHUS

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTHU
U3MEHYHBOCTH

Tecr.

Pemienue 3amad Ha omnpenencHue
TUNA MYTAallMd T[pU Iepenade
HacJIeqCTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTHUITMYECKUX
CXEM CKpEIIUBAHMS
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Paznen 3. Teopusa | KoutponbHas pabora
DBOJIIOLINHU “TeopeTnueckue ACITEKTBI
HBOJIFOLIMY KU3HU Ha 3emiie”
OK 02 HUctopuss  »BOMOLMOHHOrO|DpOHTANIBHBIN OITPOC
OK 04 yuenus. MukposBomouus  |Pa3paboTka rioccapusi TEpMHUHOB
Pa3paboTka  J€HTBI  BpeMEHHU
Pa3BUTHS 3BOJIIOLIMOHHOTO YUYEHHUS
OK 02 MakposBoronusl. OueHuBaemas JUCKYCCHS:
OK 04 BO3HUKHOBEHHE M Pa3BUTHUE HCIIOJIb30BAHUE apTyMEHTOB,
YKU3HU Ha 3emMiie OMOJIOTMYECKON TEPMUHOJIOTUU U
CUMBOJIMKM JUIS JTOKa3aTesIbCTBa
pOJICTBAa  OPraHU3MOB  PA3HBIX
CUCTEMATUYECKUX TPy
Pa3paboTka  J€eHTBI ~ BpeMEHU
BO3HMKHOBEHUS U PA3BUTHS )KU3HU
Ha 3emie
OK 02 [Ipoucxoxaenne yenoBeka — @pOHTAIBHBIN ONPOC
OK 04 AHTPOIIOTEHE3 Pa3paboTka  J€eHTBI  BpeMEHHU
IIPOUCXO0KJICHHS YEJIOBEKA
Pasznen 4. Dxonorus
OK 01 Okonoruueckue ¢akropsl u|Tect mo sxkooruaeckum Gaxkropam
OK 02 Cpelbl )KU3HU Y CpellaM KU3HU OPTaHU3MOB
OK 07
OK 01 [Tonmynsimus,  cooOmiectBa, CocTaBiIeHHE CXEM KPYroBOpOTa
OK 02 DKOCUCTEMBI BEIIECTB, MCIIOJb3ysl MaTEepUAIIbI
OK 07 JIEKIIUH
Pemenue IIPAKTUKO-
OpPUEHTHUPOBAHHBIX pacyeTHBIX
3aJlaHui TIO TEPEHOCY BEIECTBA U
DHEPIUM B  DJKOCHCTEMaxX C
COCTaBJIECHHE TPO(PHUUECKUX LieTen
U IpaMuj] OMOMacChl U SHEPTUU
OK 01 buocpepa - rnobanbHas|OneHnBaemas TUCKyCCHUS
OK 02 DKOJIOTMYECKast CUCTEMA Tect
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OK 07

OK 01 Bimsitnue  anTpomnoreHHsix| Tect

OK 02 dbakTopoB Ha Ouochepy [IpakTtrueckass pabora “OTx0mbI

OK 04 MPOM3BOJICTBA”

OK 07

OK 02 Biusanue couuanbHo-| OueHnBaemMas JUCKyCCUs

OK 04 AKOJIOTHYECKUX (DaKTOPOB Ha|BrimosHeHNE J1abopaTopHOI

OK 07 310pOBbE YEIIOBEKA paboTHI Ha BBIOOD:
"YMCTBEHHAs
paboTOCIIOCOOHOCTR",
"Bnausnaue a0MOTHUYECKUX
(dakTOpoB Ha yenoBeKa (HU3KHUE U
BBICOKHE TeMIIepaTypsbl)"

Paznen 5. buosiorus B )ku3HM |3ammTa Keuca: MPEACTABICHUE

pE3YyJbTaTOB  PEIICHHUS  KEWCOB
(BBICTYILJICHHUE C MPE3CHTAIINECH )

OK 01 buorexHonornu B KU3HM |BBINIOTHEHWE KeWca Ha aHaIU3

OK 02 Ka)XJ0To uHbopMaIuu 0 HAY4YHBIX

OK 04 JIOCTUKEHHUSIX B obnactu
T€HETUYECKUX TEXHOJIOTUH,
KJICTOYHON WHXKEHEPUHM, MUIIEBBIX
OouorexHoJorui (1o  rpynmnam),
MpECTaBIICHUE pe3yJIbTaToOB
pEIIEHUS KEUCOB

OK 01 IIpomsblnieHHas BrinonHeHune kelica Ha aHAIN3

OK 02 OMOTEXHOJIOTUS uH(bopMaIuu 0 pa3BUTHH

OK 04 MPOMBITIUICHHOW  OHMOTEXHOJIOTHI
(mo rpymnmaMm), NpeacTaBiICHUE
PE3yJbTaTOB PEIIEHUS KEWCOB

OK 01 CouunanbHO-3THYECKHE BeimonHeHne Kenca Ha aHauus

OK 02 aCneKThbl OMOTEXHOJOTUM uHpopmaiuu 00  ITUYECKUX

OK 04 acIieKTax pa3BUTHSA

OouorexHoJoruil (1o  rpymnmnam),
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MIPEJICTABJICHUE pEe3yJIbTaTOB
pEIIEHNS KEUCOB

OK 01
OK 02
OK 04

buorexuonornun
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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