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Pabouasi mporpamMma y4eObHOU IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUM C IIPMMEpHOM paboueit
MporpaMMoil  00Ile0Opa3oBaTeNbHON  AUMCHUIUIMHBI  «Buojorus» g npodecCroHaIbHbIX
06pa3oBaTe/IbHbIX OpraHm3aluif, peKoMeHHOBaHHON @enepasibHBIM TOCYJAapPCTBEHHBIM OOIKETHBIM
00pa3oBaTeIbHBIM  YUPEKAEHMEM TOIMOJIHUTEIbHOIO IpodeCcCMOHaIbHOTO obpasoBauus «MHCTUTYT
pasButus mpodeccruonambHoro obpaszoBanusi» (PI'BOY OITO UPIIO), yTBepskmeHHOV Ha 3aceqaHuu
CoBeTta IO OIIeHKe COMIEepsKaHMsI ¥ KauecTBa IPMMEPHbIX pabouux MporpamMm o6Ieo6pa3oBaTeIbHOTO U
COIMAIbHO-TYMaHUTAPHOTO LIMKJIOB CpelHero mpodeccuoHaabHOro 06pasoBaHms, mpoTokoa N2 14 or
«30» Host6pst 2022 .

Oprauusanyus-pa3spaboTumMK: 00JIaCTHOE  TOCyJapCTBEHHOe  OromkeTHoe  MpodeccuoHalbHOEe
ob6pasoBaTesibHOe yupeskaeHne «JMMUTPOBrpafCKMii TEXHUUECKMIA KOJUTEIK»

PACCMOTPEHO PEKOMEHIOBAHO

Ha 3aceIaHuu oK HayuHo-MeToa4eckM COBETOM
«Maremarnueckue, ob1ine OI'BITIOY OTK
€CTeCTBeHHOHAYYHbIe " [Tpotokosn N® 5

CIIOPTUBHbBIE IVICLIMIUIVIHBI»; ot «20» uionsa 2023 r
NndopmaiimoHHble  CUCTEMbl U

MpOorpaMMMpPOBaHMeE

IIporokon sacemanus LIK N210
ot «08» utong 2023 r

Paspa6otumk: [lensun A.C. - mpenopasartenbp OI'BITOY ATK

@.1.0., yueHas crerneHb, 3BaHNE, TODKHOCTbD,
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1. OBLIIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBLIEOBPA3OBATEJIbHOM AU CHUITIMHBI «BUOJIOT S »

1.1. MecTo AMCHUILIMHBI B CTPYKTYpe o0pa3oBaTe/IbHOM rporpammbl CITO

Oo61ieobpaszoBaTenbHasl IUCHUIIIMHA «Buosorusi» n3yvyaetrcsi Ha 6a30BOM YpOBHE B
0611Ie00pa3oBaTe/IbHOM  IIMKJe Y4YeOHOro TIlaHa OCHOBHOM  ITpodecCHOHAIbHOM
obpasoBaTesbHOM TMporpamMmbl 1o Tmpodeccun 23.01.17 Macrtep 1m0 peMOHTY U
00CITy>KUBaHUIO aBTOMOOUJIEH.

TpymoeMKOCTb OUCHUIUIMHBI «brosorusi» Ha 6a30BOM ypOBHE COCTaBJIsIeT 72 yaca,
3 KOTOpbIX 12 yYacoB BK/OYaeT MNpodecCcrMOHaIbHO-OPUEHTMPOBAHHOE COAepsKaHue,
ycwmBamlilee MpodeCcCMOHAIbHYI0 COCTaBJISIIONIYIO IO KOHKPETHOM Mpodeccun wmim
crieraabHOCTU B 3aBucuMocTy oTr PI'OC CIIO npodeccun/crieninaabHOCTMH.

[TpodeccroHabHO-OPUEHTMPOBAHHOE COAEP)KaHME pealn3yeTcsl B TMPUKIATHOM
mopyse (pasmen 5 “Buosorms B skusHm”) 1y Bcex Ipodeccuir/criennaabHOCTell Ha
MaTepuajae KelCOB, CBSI3aHHBIX C aHAJM30M MHpOpMaIuy O pasBUTUM U NPUMEHEHUU
OMOTEXHOJIOTUM IO  OTpacysiM  Oynmymied  MpodeCCMOHAJILHOW  JIeSITEIbHOCTU
obyuvarommxcsa. Kpome Toro, mnpodeccroHaTIbHO-OPUEHTUPOBAHHOE  COIepsKaHue
YUMTBhIBAeTCs B paszese 4 “OKoyiorusi” Ipy BBITOJHEHNM J1abOPaTOPHBIX U MPAKTUUYECKUX
paboT, CBA3aHHBIX C OyayIlen MpodeccuoHaIbHOM IesITeIbHOCThIO 00YYaIOIIMXCSI.

OcBoeHne pabouelnt MporpamMmMbl 00111e06pa30BaTEIbHON IUCHUIIIMHBI BO3MOXKHO C
IpMMEHEHMEM  3JIEKTPOHHOTO  OOyYeHMs ¥  JOMCTAHIMOHHBIX  0Opa3oBaTeJbHBIX
TEXHOJIOTUM IIPY U3YYEHNM BCEX TeM Oe3 ITepecTaHOBKIN.

1.2. llenu u nyiaHupyeMble pe3yIbTaTbl 0CBOEHMS AMCIMITIMHbBI:

1.2.1. ey aucOUIIMHBI

Lenb: dopmupoBaHme y  CTYOeHTOB  TMpeACTaBAeHUS O  CTPYKTYpHO-
(OYHKIIMOHAILHOM OpPraHM3alyy SKUBBIX CUCTEM Pas3sHOrO paHTra KaK OCHOBBI IIPUHSITHS
pellleHNIi B OTHOLIEHUY OOBEKTOB JKMBOM IIPUPOIbI ¥ B IIPOU3BOACTBEHHBIX CUTYALIMSIX.

3amaun:

1) chopmupoBaTh MOHMMAHME CTPOEHMS, MHOTOOOpasusi M OCOOEHHOCTEN >KUBBIX
CUCTEM pa3HOTO YPOBHSI OpraHmM3alyu, 3aKOHOMEPHOCTEN IPOTEKaHMUS OUOJIOrMYeCKUX
MIPOLIECCOB U SIBJIEHMM B OKpPY’KalolIeM cpene, 1eJOCTHOM HAyyHOM KapTMHBI MMPa,
B3aMMOCBSI3Y ¥ B3aMIMO3aBUCUMOCTY €CTEeCTBEHHBIX HayK;

2) pa3sBUTb YMEHUSI OIPENessiTb >KMBble OOBEKTbI B TIPUPOIE; IIPOBOIMUTH
HaOJIOJeHMs 3a SKOCHMCTEMaMM [IJIS BBISIBJIEHMSI €CTeCTBEHHBIX M aHTPOIIOT€HHBIX
M3MeHEeHMI, MUHTEePIIPETUPOBATh Pe3YJIbTAaThl HAOIOAEHNN,

3) chopmMpoBaThb  HaBBIKM  IIPOBEIEHMSI  IMPOCTEHMIINMX  OMOJOTMYECKUX
9KCIIePUMEHTA/IbHBIX UCCAeIOBAaHUI C COOIONEHEM MpaBu 6e30IacHOro oopalleHus C
06beKTaMM ¥ 0O0PYIOBAHNEM;

4) pa3BUTh YMEHMS MCIIOJb30BaTh MHOOpPMAIMIO OMOJOTMYECKOrO XapaKTepa U3
Pa3IMYHbIX UCTOUYHUKOB;

5) chopmupoBaTh yMeHMsT IIPOTHO3UPOBATH MOCAEACTBUS CBOEN IeITeJbHOCTH I10
OTHOILIIEHMIO K OKpY)Kallllell cpele, COOCTBEHHOMY 3IO0pPOBbIO; OOOCHOBBIBATH U
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cob6sTI01aTh Mepbl MTPOMWIAKTUKM 3a00I€BaHMIA.

6) chopmupoBaTh MOHMMAaHME 3HAUMMOCTU JOCTVKEHMIA OMOJIOTUYECKON HAyKu U
TEXHOJIOTUM B IPAKTUUECKON [IeSITEeJbHOCTM YeJIOBEKa, pasBUTUM COBPEMEHHBIX
MeIUIIMHCKMX TeXHOJIOI M M arpOOMOTEXHOJIOTUMA.

1.2.2. IInmaHupyemble  pe3yJbTaTbl OCBOEHMSI  00Ie00pa3oBaTeTbHOM
aucouiIinHbI B cooTBeTcTBUMM ¢ PI'OC CITIO u Ha ocHoBe ®PI'OC COO
Ocoboe s3HaueHMe AUCHUILIMHA uMeeT mipu QopmupoBanuu u pasputum OK.



Kon u

[Lnanupyemble pe3ybTaTbl OCBOEHUS OUCLIMUILIMHbI

HayIMeHOBaHMe
d)OPMMPYeMBUIX O6mme’ IlyCHMIIMHapHbIe
KOMITETeHIIMA

OK 01. B yacTu TpyIOoBOro BOCIUTAHMUS: chopMMPOBAHHOCTb 3HAHMII O MeCTe U POJIA
Boi6upaThb - TOTOBHOCTb K TpPY[Zy, OCO3HaHMe IIeHHOCTM | 6MojiorMM B CUCTeMe  HAyyHOro  3HaHMS;
CrIocoObI MacTepCTBa, TPYIOI00Me; (YHKIMOHAIBHOM  TPaMOTHOCTM — uejioBeKa  JJIist
pelileHMs  3amad - TOTOBHOCTb K aKTUBHOM [1eSITeJIbHOCTH | pellleHNs sKM3HEHHbIX ITpobJieM;
nmpodeCCUOHANIbH | TeXHOJIOTMYECKOM M COLMAJbHOM HaIlpaBJIEHHOCTH, chOpMMPOBAaHHOCTb ~ YMEHMSI  pPaCKpbIBaTh

Ol [esaTeIbHOCTU
MIPYMEHUTEIBHO K
Pa3/IMYHbIM
KOHTEKCTaM

CIIOCOOHOCTh ~ MHMIIMMPOBATh,  IUIAHMPOBATb U
CaMOCTOSITEJTbHO BBITIOJIHATh TaKyIO AesTeIbHOCTb;

- MHTEpeC K PasIMYHbIM chepam
npodeccruoHa/IbHOM IeSITeIbHOCTH,

OBnameHve  yHUBEpPCAJIbHbIMMU
MO3HaBaTeIbHbIMU AEMCTBUSIMU:

a) 6a30Bble JIOTUUYECKMEe AeCTBUS:

yueOHBbIMU

- CaMOCTOSTeJbHO  (OpMYyJIMPOBaTb U
aKTyaJM3MpoBaTh IpobJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK MU
OCHOBaHMs [Ji1 CpaBHEHMs, Kjaaccupuraumum u
000011IeHNS;

- ompefensTh lieM JeaTeJbHOCTH, 3a1aBaTh
rapaMeTpbl ¥ KPUTEPUM UX JOCTVKEHNS;

comepykaHue OCHOBOMOJIATAIOMINX — OMOJOTUUYECKUX
TEPMMUHOB U TIOHSTUM: XU3Hb, KJI€TKA, TKaHb, OpPraH,
OpraHmsM, BU, IOIMYJISLMS, SKOCUCTEMA, OMOLIEHO3,
6uocdepa; MetabonmsM (OOMeH  BeEIIEeCTB U
IpeBpalleHe SHEprun), romMeocTas
(camoperyssius), 6MocHMHTe3 Oesika, CTPYKTypHas
opraHmsaius  >KMBBIX  CHUCTE€M, JOUCKPETHOCTb,
CcaMOperyJIsimsl, CaMOBOCITPOM3BeAeHIEe
(penponpykiyusi), HaCJAeOCTBEHHOCTb, U3MEHUMBOCTb,
SHEpPro3aBMCUMOCTb, POCT M pasBUTHE, YpPOBHEBas
opraHmsanys;

chOpMMPOBAHHOCTb  YMEHMSI  pacCKpbIBAaTh
comepykaHue OCHOBOMOJIATAIOMNX —OUOJOTMUYECKUX
TEOpUII ¥ TUIOTEe3. KJIETOYHOM, XPOMOCOMHOM,
MYTaAlMOHHOM, 3BOJIIOLMOHHOM, ITPOUCXOXKAEHMS

! Yka3blBatoTCs AMUHOCTHDIE M MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmmpyembie o0bueobpasoBaTe/ibHON ANCUUNIIMHON

Zﬂ,VICLI,VII'InVIHaprIe (npeameTHble) pe3ynbTaThbl yKasbiBatoTca B cootseTcTBumM ¢ PrOC COO (B nocneaHei pegakumm ot 12.08.2022)




- BBISIBJISITh 3aKOHOMEPHOCTY ¥ IIPOTUBOPEUMS
B PaCcCMaTpPUBAEMBIX SIBJIEHUSIX;

- BHOCUTb KOPPEKTUBBI B [eSITeJbHOCTb,
OILIEHMBAaThb  COOTBETCTBME  PE3yJIbTAaTOB  IIEJISIM,
OLIEHMBATh PUCKY MOCJIEACTBUI IEeSITEIbHOCTI;

- pasBuBaThb KpeaTUMBHOE MbIIJIEHNe IIpU
pelleHny KM3HEHHbBIX ITpobJieM

6) 6a30Bble 1CCIIeIOBATEIbCKIE TEACTBUS:

- BJIaZIE€Th HaBbIKAMMU yuebHO-
MCCeN0BATE/IbCKOM ¥ IIPOEKTHOM [IeSITeJIbHOCTMH,
HaBbIKAMM paspelleHys IIpoodeM;

- BBISIBJIITH NPUYMHHO-CJI€ICTBEHHbIE CBSI3U U
aKTyaJIM3MPOBATh 3a7ady, BbIABUTAaTb TUIIOTE3y ee
pellleHNs], HaXOIUTb apryMeHTbI JIJISI JOKa3aTe/IbCTBa
CBOMX YTBEpXKIEHMI, 3aJaBaTh IapaMeTphl U
KPUTEPUM pelIeHNs;

- QHAJIM3MPOBATh MOTYYEHHbBIE B XOJIe PeIlIeHMs
3a7auM  pe3yyIbTaTbl, KPUTUYECKM OIeHUBATb UX

IOCTOBEPHOCTb, IIPOTHO3MPOBATh M3MEHEHMEe B
HOBBIX YCJIOBUSIX;

- YMETb TIePEHOCUTD 3HAHMSI B
MMO3HABATEJbHYI0 M  MPAKTUYECKYI0  OOJIacTu
SKU3HEeIesITe/IbHOCTH;

- YMeTb MHTErpMpoBaThb 3HAHMUS U3 PasHbIX
MpeIMEeTHBIX 001acTein;

- BbIABUT'ATb HOBBbIE naoeu, npenJjaraTb
OpUI'MHaJIbHbIE MMOAXOObI 1 pelleHN s,
- CITOCOOHOCTh nx MCIIOJIb3OBAHUA B

MMO3HABaTEebHOM U COIMAIbHON MTPaKTUKe

SKM3HU U UeJIOBEKa;

copMMUPOBAHHOCTb  YMEHMSI  PacCKpbIBATh
OCHOBOITOJIaramoiye OMOJorMYeckue 3akKOHbl U
3akoHoMepHocTH (I'. Menpensi, T. Moprana, H.H.
BaBunoBa, 3. T'ekkensa, ®. Miwmnepa, K. bapa),
I'PaHUIIbI UX IPUMEHMMOCTH K SKMBBIM CUCTEMAM;

NproOpeTeHNe OIbITa MPUMMEHEHMS OCHOBHBIX
METOIOB HAy4YHOI'O TIO3HAHMUS, MWCIIOJIb3YEMbIX B
6MoIorMI: HAOIIONEHMS M OMMCAHMS SKUBBIX CUCTEM,
MIPOLIECCOB ¥ SIBJIGHMIA; OPraHM3alyuy U IIPOBEAEHMS
610JIOrUYECKOTO 9KCIIePUMEHTA, BbIJBVKEHUS
TUIIOTeE3, BbISIBJICHVS 3aBMCYMOCTHU MEKIY
MICCIeAyEeMbIMMU BeJIMUMHAMU, OOBSICHEeHMS
MTOJIYyUEHHBIX  Pe3yJbTaTOB U  (POPMY/IMPOBAHMS
BBIBOJOB C MCIIOJb30BaHMEM HAyUYHBbIX ITOHSITUM,
TEOPUI U 3aKOHOB;

chopmMMpOBaHHOCTD YMEHMUSI BbIJIEJISITh
CYIIeCTBEHHbIE MpU3HAKM  BUPYCOB,  KJIETOK
MPOKAPUOT U  9YKApPMOT; OJHOKJIETOUHBIX U
MHOT'OKJIETOUHbIX OpraHyu3MOB, BUJIOB,
OMOreo1eHO30B M IKOCUCTEM; OCOOEHHOCTH
MpOLIeCCOB OOMeHa BeIeCTB M  IpeBpalleHus
SHEepPruM B KjeTKe, (POTOCMHTE3a, IJIACTUUECKOTO U
SHEepPreTMYeckoro oOMeHa, XEeMOCHHTe3a, MMUTO3a,
Meli03a, OIIOJOTBOPEHMSI, Pa3BUTHS U Pa3MHOKEHMs],

VHIVBUITYJIbHOTO pasBUTUSI opraHusma
(oHTOTEHE3a), 60pbOBI 3a CyIlIeCTBOBaHMeE,
€CTeCTBEHHOTI'O oTbopa, BUI000pa30BaHMs,

MIPUCIIOCOOJIEHHOCTM OPraHU3MOB K cpeJie 0OuTaHus,




BJIMSIHUSI KOMIIOHEHTOB 3KOCHMCTEM, aHTPOIIOT€HHBIX
M3MEHEHMII B DJKOCUCTEMAaxX CBOE€ MECTHOCTH,
KPYrOBOpPOTa BEIIECTB U IIpeBpallleH/e SHEepPruyu B
6uocdepe;

chopMUPOBAHHOCTD YMEHUS pelaThb
61M0I0OTMYeCcKNe 3a4aul, COCTABJIATh '€ HOTUIINYECKIE
CXeMbl  CKpellMBaHMSI  [JiT  pasHbIX  TUIIOB

HacJieqOBaHMs TIPU3HAKOB Y OPraHU3MOB, COCTaBJISITh
CcXeMbl IIepeHOoCa BelleCTB U SHepruM B 3KOCUCTEMax
(uenu nuTaHusl, NUILEBBIE CETH)

OK
Ncnonb3oBaTh
COBPEMEHHbIE
CpeIcTBa IIOMCKA,
aHaJIM3a "
MHTepIpeTauumn
uHbopmauum  u
MHOOPMAIIVIOHHBI
€ TeXHOJIOTUM JIJIsI
BBITTOJIHEHUS
3agau
npodeccruoHaIbH
OV IesITe/IbHOCTH

02.

B o61acTit EHHOCTM HAyYHOT'O ITO3HAHMS:

- copmMMpPOBaHHOCTD MMPOBO33PEHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pasBUTMUS HAyKM U  OOILECTBEHHON IPAKTUKMU,
OCHOBAHHOI'O Ha Iyajore KYJIbTYD,

CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOEro MecTa B
MTOJIMKYJIbTYPHOM MMUPE;

- COBEpIIIEHCTBOBaHMe SI3bIKOBOM "
YMTATEIbCKOM KYJIbTYPbI KakK cpencTBa
B3aMMOJIEMCTBUS MEXKIY JIIOIbMU U ITIO3HAHWUSI MUPa;

- OCO3HaHMe LIEHHOCTU Hay4HOM
IesITeJIbHOCTH, TOTOBHOCTbD OCYIIIECTBJISITh
MIPOEKTHYIO ¥ MCCAeOOBaTEebCKYIO IeSITeIbHOCTD
VMHIVBUIYAJIbHO U B I'PYIIIIE;

OBynamenre  yYHUBEpPCAJIbHBIMMU
ITO3HaBaTeJIbHbIMM JEeCTBUSIMUA:

B) pabota c uHdopmalmein:

- BJIaJleTh HaBbIKAMM ITOJyUYeHMs MHPOpMaIum
U3 MCTOYHMKOB pasHbIX TUIIOB, CAMOCTOSITEJIbBHO

yueOHbIMMA

copMUPOBAHHOCTh  YMEHMM  KPUTUUECKU
OLIEHMBATh MHGOPMALINIO 610JIOTMUECKOTO
copepsKaHMsl, BKIIOYAIOIIYIO IICeBAOHAYYHbIE 3HAHMS
M3 Ppas3JIMYHBIX MCTOYHMKOB (CpeIcTBa MacCOBOM

MHbopMalNyY, HAyYHO-TIOMYJIIPHbIE MaTepuaJbl);
VHTEepPIIPETUPOBATh TUYECKMe aCIIeKThI
COBpPEMEHHbIX MCCIeIOBaHUMI B 61oJI0rnu,
MeIulHe, 6MOTEXHOJIOTUMN; paccMaTpuBaTh
rJ100aJIbHbIE 9KOJIOTMYecKue MIpo0OJIEMBI

COBpPEMEHHOCTM, (GOpMMPOBATh IO OTHOIIEHUIO K
HMM COOCTBEHHYIO MO3UIIMIO;

c(hOpMIUPOBAHHOCTD YMEHMII CO3/aBaTh
cOOCTBEHHbIE MMChbMEHHbIE U YCTHbIE COOOIIeHMs Ha
OCHOBE OGMOJIOTMYECKOM MHPOPMAIINM U3 HECKOJIbKUX
MCTOYHMKOB, I'PAMOTHO MCIIOJIb30BaTh IOHSITUIHBIN
anmnapar 6uoJiorumu
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OCYIIECTB/ISITh TIOUCK, aHaaM3, CUCTEeMaTU3aLUI0 U
MHTepHIpeTanuio MHbOpMalyuM pasIudHbIX BUIOB U
dbopm mpeqcTaBIeHNS;

- CO37aBaTh TEKCThbI B Pa3jIMUHbIX hopMaTax C
yuyeTOM HasHaueHuss uHoOpMaluuM U  IeJieBOn
ayouTopuu,  BbIOMpass ~ ONTUMa/lbHYIO  dopmy
NpeJCTaBeHMs M BU3yaInU3aLnM;

- OLIEHMBATb [IOCTOBEPHOCTb, JIETUTUMHOCTD
mHbopmaluy, ee COOTBETCTBME IIPAaBOBbIM U
MOPaJIbHO-9TMYECKMM HOpMaM;

- MCIIOJIb30BaTh CpelicTBAa MHGOPMALIMOHHBIX U

KOMMYHMKAIIMOHHBIX ~ TEXHOJIOTMM B  peIleHUN
KOTHUTUBHBIX, KOMMYHUKATUBHbBIX "
OpraHM3aIMOHHBIX 3amau C cobJTIOIeHNEM
TpeOOBaHUM SPrOHOMMKM, TEXHUKM Oe30IacCHOCTH,
TUTMEHBI,  pecypcocOepeskeHMsl,  MPaBOBbIX U
STUYECKUX HOPM, HOPM MHOOPMAIIMOHHOI
6€e30I1aCHOCTH;
- BJIaJleTh HaBbIKaMM Paclio3HAaBaHMS U 3aILUThI
nHpopmauuyu, MHPOPMALMOHHOM  OE30IacHOCTHU
JIMYHOCTU
OK 04. - TOTOBHOCTbD K CaMOpa3BUTHIO, MpMOOpeTeHNe OMbITa MPUMEHEHMS] OCHOBHbIX
OddexTnBHO CaMOCTOSITEJTBHOCTY ¥ CaMOOIIPeIe/IEHNIO; METOJIOB HAy4YHOI'O TIO3HAHMUS, WCIIOJIb3yeMbIX B
B3aMMO/IEMICTBOBA -OBJIaJIeHNe HaBBIKAMU y4eOHO- | 6MOI0TUN: HAGIIOMEHMS M OIIMCAHUS JKUBBIX CUCTEM,
Th M paboTaTb B | MCCIEOOBATEIbLCKOM, IIPOEKTHOM ¥  COLMAJIbHOM | IIPOIIECCOB U SIBJIEHUN; OpraHM3aluM U IMPOBEIEHMS
KOJIJIEKTMBE " | IesITeJIbHOCTH; O6MOJIOTMYECKOTO  SKCIEePMMEHTa,  BbIIBVIKEHMS
KOMaHie Osnanenne YHUBEPCAJIbHBIMU | TUTIOTE3, BbISIBJIEHUSI 3aBUCUMOCTH MEXIY
KOMMYHMUKATUBHBIMU 1€ CTBUSIMMU: MCCJIelyeMbIMU BeJIMUMHAMY, 0OBSICHEHUS
6) coBMeCTHasl esiITeJIbHOCTb: MMOJTyYeHHbIX  pPe3yJbTaToB ¥  (GOPMYJIMPOBAHMS




11

- IIOHMMAaTb U MCIIOJIb30BaTh MPEUMYIIECTBa
KOMaHIHOM ¥ MHAVBUAYaJIbHOM PabOThI;

- IPUHMUMATD 1IeJI1 COBMECTHOM JIeSITeJIbHOCTH,
OPraHM30BbIBATh M KOOPAMHMPOBATh JIEMCTBUS IO ee
IOCTVKEHUIO: COCTaBJISITh IIJIaH IeICTBUIA,
pacIipefiesISIiTb POJIM C YYETOM MHEHMI YYaCTHUKOB
00CYKIIaTh pe3yabTaTbl COBMECTHOM pPabOThI;

- KOOPAVHMPOBATb M BBIMIOJHIATh PaboTy B
YCJIOBUSIX peaJibHOTO, BUPTYaJIbBHOT'O "
KOMOVHMPOBAHHOTO B3aMMOIEMCTBIS;

- OCYILECTBJISITh ITO3UTUBHOE CTPATErMuecKoe
MOBeIEeHMe B Pa3IMUHBIX CUTYaUMSIX, IIPOSIBJISITh
TBOPYECTBO ¥ BOOOpPaskeHMe, ObITh MHUIIMATUBHBIM

OBnageHne YHUBEPCATbHBIMM PEryJISTUBHBIMU
IeVICTBUSIMU:

I) IpuHATHE cebs U IPYTUX JIIOIe:

- NPUHMMATb MOTMBBI UM apryMeHTbl OPYTUX
JIIOEei TIPU aHaJIM3e pe3ysIbTaTOB JIesITETbHOCTMH;

- INpU3HABaThb CBOE IIPaBO M MPaBO OPYIUX
JIIOEe Ha OIMOKM;

- pasBMBaTh CIOCOOHOCTb MOHMMATh MUpP C
MO3UIIMM IPYTOTO YejI0OBeKa

BBIBOIOB C WCIIOJIb30BAaHMEM HAYYHBbIX ITOHSITUM,
TEOPUI U 3aKOHOB

CopnertcTBoBaTh
COXpaHEeHUIO
OKpY>Kalolein

pecypcocobepeskeH
IIPUMEHSITh

B 06/1acTV 9KOJIOTMUYECKOrO BOCIIUTAHMSI:

- copmMMpOBaHHOCTD 9KOJIOTMUYECKOM
KYJbTYpbl, TIOHMMaHMe  BJIMUSHUS  COLMAIBHO-
SKOHOMMYECKUX MIPOIIECCOB Ha COCTOSIHUE
MPUPOJHOM U  COLUMAJIBbHOM Cpelbl, OCO3HaHNUe

r7100aJIbHOTO XapaKTepa 9KOJOTMUYECKMUX IIPobIeM;
- IVTAHMPOBAHME U OCYILECTBJIEHNE OEICTBUIA B

copMMUpPOBAHHOCTb  YMEHMUS MIPUMEHSITh
IOJTyYeHHbIe 3HAHUS ILJIST OOBSICHEHUS
O6MONIOTUYECKUX  TPOLIECCOB U SIBJIGHUM,  JJIS

MIPUHATHUS MIPAKTUUECKUX PeIIeHNI B ITOBCEIHEBHOM
SKM3HM C 1IeJIblI0 obOecriedeHust 6€30MacHOCTH CBOEro
3I0POBbSI U  3JOPOBbSI  OKPY’KAIOIIMX  JIIOMEH,
CcOOMIOmeHNsT 3IOPOBOro 0OOpasa KMU3HM, HOPM
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3HAHUS
M3MEHEHUU
KJI/MarTa,
TIPUHIIUIIBI
6epeskIMBOro
MIPOM3BOACTBA,
spdekTUBHO
IeVICTBOBATD
Ype3BbIYalfHbIX
CUTYaIUIX

06

B

OKpY’Kalollleil cpefe Ha OCHOBe 3HAHUS IieJiei
YCTOMYMBOTO Pa3BUTHSI YE€JIOBEUECTBA;

aKTMBHOE HEMNpUSITHE HEMCTBUIA, TTPUHOCSIINX
BpeJI, OKpY’Kalollel cpefe;

- YMeHMe MPOTHO3MPOBATh HEeOJIarONpPUSITHBIE
9KOJIOTMYECKME TIOCJIeACTBUS  IpedIIPMHIMAEMbIX
IeMCTBUM, TpeJOTBpallaTh UX;

- pacllupeHue OIIbITa IesITeJIbHOCTU
9KOJIOTMYECKOM HaIpaBJIeHHOCTH;

- OBJIaJIcHMe HaBbIKaAMU yuebHO-
MCCeO0BAaTE/IbCKOM, IIPOEKTHOM ¥  COLMAJIbHOM

AedaTeJIbHOCTU

IPaMOTHOT'O TOBeAeHMsI B OKPY’KaloIlel IPUPOSHON
cpeze; TOHMMaHMe HeOOXOAVMOCTU MCIOJIb30BaHMS

IOCTVKeHUN COBpPEMEHHOM OMOoJIOTUN "u
OMOTEeXHOJIOT U IS palLYIOHA/IbHOT'O
TIPUPOIONOIb30BaHYS




2. CTPYKTVYPA U COJIEPXAHUE OBIIIEOBPA3OBATEJIbHOM
AN CHUITJINHBI

2.1. O0'beM AUCHUIVIMHBI M BUIbI YU€OHO PadOThI

Bup yue6HO paGoThI Oo0bem B yacax
O6beM 00pa3oBaTE/TbHOM MIPOrPAMMBbI JUCIUAIIIVHBI 72
B T.4.
OcHoOBHOe coepkaHue 72
B T. U..
TeopeTnUecKoe obyueHme 40
B T.4. ITpo¢eCCUOHAIbHO-OPMEHTVPOBAHHOE COJIEpPIKaHME 2
MPaKTUYECKMe 3aHSITUS 20

B T.4. IIPO(GECCHOHATbHO-OPMEHTMPOBAHHOE COMlepyKaHIe

na6opaToprle 3aHATUSA

B T.4. I'IpO(beCCI/IOHaHbHO-OpI/IEHTI/IpOBaHHOQ cogep>KaHne

KouTposibHas paboTa

NN N | & | O

IIpomexxyTounast arrectanus (aviddepeHIMPOBaHHDBIN 3a4eT)
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2.2. TemaTuuecKui IVIaH U COAEpIKaHMe TUMCIUIUIMHBI « Brostorus»

dopmupy
HaumenoBaume | CopaepskaHue yueOHOro MaTepuasia (0OCHOBHOe M npodeccMoHaTbHO-OPUEHTHMPOBAHHOE), TadopaTopubie 1 | O0beM | emble
pa3zeyioB U TeM MpPaKkTUYeCKue 3aHATUS, IPUKIIAZHON MOAY/Ib (TIPYU HAIMYUMNM) YacoB |[KOMIIETEH
117171
1 2 3 4

Paszgen 1. KireTrka — cTpyKTYpHO-(PYHKIMOHA/IbHASI €IMHUIIA JXUBOTO 18
Tema 1.1. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
Buonorus kak KomMm6uHMpOoBaHHOE 3aHATHE 2
Hayka. O0Wast  |CoppemenHble OTPac/IM GMOIOrMUECKUX 3HAHMI. CBS3b GMOIOIMM C OPYTUMM HayKamMu: 6moxmummsi, 6Modusnka,
XapaKTepUCTUK | GyonmKa, reHoreorpadus u ap. Posb u mecto 6mosioruu B GopMMUPOBaHMM COBPEMEHHOV HayYHOV KapTUHbI MUpa.
4 JXM3HU YpoBHuM opraHmsaimu kMol MaTepun. OOIast XapaKTepUCTUKA SKU3HM, CBOVCTBA JKMBBIX CUCTEM. XMUMMUYECKUIA

COCTaB KJIETOK
Tema 1.2. CopepkaHue y4eOHOro MaTepuasia 6 OK 01
CTpyKTypHO- KomOuHMpoBaHHOE 3aHATIE 2 OK 02
dyukumonanbH | Knerounas teopus (T. IlIsanx, M. IlneingeH, P. Bupxos). OCHOBHbIE IOJIOKEHUSI COBPEMEHHOM KJIeTOUHO OK 04
as opraHmMsaums | Teopuyu. Tumbl KJIETOYHOM OpraHm3aluu: IPOKApUOTUUECKMM U dyKapuoTuueckuit. OIHOKJIETOYHbIE U
KJIETOK MHOT'OKJIETOUHble opranHu3mbl. CTpoeHMe MpokapuoTuuecko KiaetTku. CTpoeHMe 3yKapMOTUUECKOW KIIETKMU.

Heknerounsie Gpopmbl sku3HM (BUPYChI, 6akTeprodarn)

JlaGopaTopHbIe 3aHSITHUS 2

[Tprob6peTeHe OMbITa MIPUMEHEHUS TEXHUKM MUKPOCKOIIMPOBAHMS ITPU BBITIOJIHEHMY JTAOOPaTOPHBIX paboT:

1. JIaGopaTtopHasi pa6ora «CTpoeHme KjeTKM (pacTeHMs, >XMBOTHbIE, TpUObI) M KJIETOUHbIE
BKJ/IIOUEeHMSI (KpaxmaJsi, KAPOTUHOU/bI, XJIOPOILIACThI, XPOMOILIACTHI)»

[TogroroBka MUKpOIIpenapaToB, HaOJIOIeHNe C TIOMOIIbI0O MMKPOCKOIA, BBISIBJIEHME pPas3IMuMil MEKIY

MU3y4aeMbIMU 00beKTaMM, GOPMYJIMPOBAHME BHIBOIOB

IIpakTiuyeckoe 3aHATHE 2

BupycHbie U 6aKkTepuasbHble 3a0osieBaHMsA. OOIIe MPUHIMITBI MCIOJIb30BaHMSI JIEKAPCTBEHHBIX BEIECTB.

OcoGeHHOCTM TpPUMEHEHMSI aHTMOMOTMKOB. [IpencraBiieHMe YCTHBIX COOOIIEHMII C  IMpe3eHTaluen,

MTOAATOTOBJIEHHBIX T10 MTEPEYHI0 ICTOUHUKOB, PEKOMEHIOBAHHbBIX ITperoaBaTeiemM
Tema 1.3. CopepskaHue y4eOHOro MaTepuasia 4 OK 01
CTpyKTypHO- KomMm6uHMpOBaHHOE 3aHSATHE 2 OK 02
dyskumoHanbH | XpomocomHast teopusi T. Moprana. CtpoeHne XpoMocoM. XPOMOCOMHBI HabBOp KJIETOK, FOMOJIOTMYHBIE U




15

bIe (hakTOpbI

HEroMOJIOTMYHbIE XPOMOCOMbBI, TalJIOMAHBbIN ¥ AUTIOMAHBIM Habop. Hyxknemunossie kucnorsl: JHK, PHK

HACJIeCTBEHHOC | HaxOXJeHMe B KJeTKe, UX CTpoeHue M GyHKuuu. MaTpuuHble MpOLeCcChl B KJeTKe: peruiMkanus, 6MoCuHTe3
™ 6esika, pemapanys. ['eHeTUeCcKuit KO U ero CBOVICTBA

IIpakTiueckoe 3ausiTue 2

Perlenne 3agmauy Ha ompepneseHye IOCAEIOBATEIbHOCTM HYKJIEOTUOOB, aMMHOKMCJIOT B HOPME M B CiIydyae

M3MeHeHMs MocjiefoBarebHOCTY HyKaeoTunos JHK
Tema 1.4. CopepskaHue y4e0HOro MaTepuasia 2 OK 02
Oo6meH BenjecTB | KoM6MHMpOBaHHOE 3aHATHE 2
u npeBpamenne | [Toustre MeTabo/M3M. ACCUMWISIINS U OUCCUMMUIISILINS — ABE CTOPOHBI MeTabosmm3Ma. Turbl o6MeHa BeIeCTB:
3HEepPrum B aBTOTPOGHBIN U TeTepOoTPOdHbIN, a3pOOHBI 1 aHadpoOHbIN. [lnacTuuecknit oomeH. PoTocuHTE3. XEMOCHHTE3
KJ/IeTKe
Tema 1.5. CogepkaHue yueOHOro MaTepuasia 2 OK 02
JKusHeHHbI KomOuHMpoBaHHOE 3aHATHE 2 OK 04
IUKJI KJIETKU. Knerounbiit 1Mk, ero mepmoabl. MuUTO3, ero cragmMu M MPOMCXOISINyEe Mpoecchl. bronornueckoe 3HaueHue
Mmuto3. Meiio3 Muto3a. Meiio3 u ero craguu. [ToBegeHmne xpomocom B Meiio3e. Kpoccuurosep. brosiornueckuit cMbICs Meiio3a
KonTponbHas MonexkyasipHbI/ YPOBEHb OpraHU3aln KMBOTO 2
pabora
Paspgen 2. Ctpoenne u GyHKIMM opraHmsMa 20
Tema 2.1. CogepkaHue yueO6HOro MaTepuasia 2 OK 02
CrpoeHne KoMOMHMpOBaHHOe 3aHATHE 2 OK 04
opraHmsma MHOTrOKJIETOUHbIE OPraHM3Mbl. B3aMMOCBSI3b OpPraHOB M CHUCTEMbI OPraHOB B MHOTOKJIETOYHOM OpPraHM3ME.

['omeocTas opranmsma u ero nojaeps>kaHue B IPoIecce KU3HenesTeIbHOCTI
Tema 2.2. CopepkaHue y4eOHOro MaTepuasia 2 OK 02
dopmbI KomOuHMpoBaHHOE 3aHSATHE 2
pa3MHOXXeHMS @opmbl pa3MHOXKEHMSI OpPraHuM3MoOB. becriosioe ¥ 1MojoBoe pasMHOKeHMe. Bumbl 06ecrosioro pasMHONKEHUS.
OpraHu3MoB [TonoBoe pasmHOkeHMe. ['ameroreHe3 y >KuMBOTHbIX. CriepmaTtoreHe3 u ooreHe3. CTpoeHMe IOJIOBBIX KJIETOK.

OmnomorBopeHne
Tema 2.3. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
OHnToreHes KomMm0uHMpOBaHHOE 3aHSATHE 2 OK 04
pacTeHmii, WunuBuaoyasbHOe pa3sBUTHE OPraHM3MOB. OMOpuoreHes u ero craguu. Iloctam6puoHanbHbiit niepuon. Craauu
JKMBOTHBIX U MMOCT3MOPMOHAIBHOTO Pa3BUTUSI Y XKMBOTHBIX M uesjoBeKa. IIpsiMoe m Hempsimoe pasButue. buosormdeckoe
Yye/10BeKa crapeHue 1 cMeptb. OHTOTeHe3 pacTeHu
Tema 2.4. CopepskaHue y4eOHOro MaTepuasia 4 OK 02
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3akonomepHocT | KomOMHMpOBaHHOE 3aHATIE 2 OK 04
u HacenoBauus: | OCHOBHbBIE TIOHSTUS T€HETUKM. 3aKOHOMEPHOCTH 0obpa3oBaHms rameT. 3akoHbl I'. MeHmesnst (MoHOrMOpumHoe ”
MOIUTUOPUIHOE CKpelBaHue). B3auMopeicTBie reHoB
IIpakTiyeckoe 3aHsITHE 2
Peltenne 3amau Ha ompefesieHVe BepOSTHOCTY BO3HMKHOBEHMSI HAC/JIeICTBEHHBIX MPU3HAKOB IIPYM MOHO-, IU-,
MOJIUTUOPUIHOM M aHAJIM3UPYIOIIEM CKPEIIVBAHMMA, COCTaBIeHE TEHOTUITMYECKMX CXEM CKPeIBaHNs
Tema 2.5. CopepskaHue y4eOHOro MaTepuasia 4 OK 01
CuenieHHOe KoM6uHMpOBaHHOe 3aHATHE 2 OK 02
Hac/JIeoOBaHue 3akonbl T. Moprana. CielyieHHOe HacjeloBaHMe TeHOB, HapyllleHue clervieHus. HaciemoBaHue NMpu3HaKOB,
MPU3HAKOB CLEIIJIEHHBIX C TI0JIOM
IIpakTHuecKoe 3aHsITHE 2
Pelllenne 3amau Ha ompefesieHye BepPOSITHOCTM BO3HMKHOBEHMS HACJIeACTBEHHBIX MPU3HAKOB IPU CLEIVIEHHOM
Hac/IeOBaHNM, COCTaB/IeH/e€ TeHOTUIIMYECKUX CXEM CKPEIVBaHNs
Tema 2.6. CopepskaHue y4eOHOro MaTepuasia 4 OK 01
3akonomepHoctT | Kom6uHIpOBaHHOE 3aHATHE 2 OK 02
Y USMEHYUBOCTH | VI3MeHUMBOCTh  TPMU3HAKOB. Buabl M3MEHUMBOCTM: HaCJeNCTBEHHas M  HeHacJeCTBeHHas. 3aKoH OK 04
TOMOJIOTMYECKUX psIOB B HacilenctBeHHou wm3MeHunBocty (H.M. Baswios). MyTtanmonHas Teopus
M3MEHUMBOCTY. Buabl MyTalumii ¥ HpUUMHBI UMX BO3HMKHOBeHMs. Kapmorum uesoBeka. HacsencrBeHHbIE
3abosieBaHMsI 4YeyjioBeKa. [‘eHHbIe 1 XPOMOCOMHBIe 00Jjie3HM uejioBeKa. bojiesHM ¢ Hac/aeICTBEHHOM
MpePacIio/IO’KeHHOCThIO. 3HaueHye MEeIMUIIVIHCKON TeHeTMKM B TNPeJOTBpPAllleHUM U JIeUeHUM TeHEeTUUeCKUX
3a00J1€BaHNI YeJIOBEKA
IIpakTHUuecKoe 3aHsITHE 2
Pelitenne 3amauy Ha oIlpefesieHMe TUIIA MYTallMM TPU Ilepefadye HACJIeICTBEHHbBIX IPU3HAKOB, COCTABJIEHNE
T€HOTUIIMYECKUX CXEM CKPEILIVBAHMS
KonTponbHas 2
Ctpoenne n GyHKUIMM OpraHM3Ma
paboTa
Paspen 3. Teopus sBomonum 6
Tema 3.1. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
Hcropus KoMOMHIpOBaHHOE 3aHATHE 2 OK 04
3BOIIOIMOHHOrO | [TepBbie 3BosmonyoHHble KoHmenuuu (JK.b. Jlamapk, JXK.JI. bioddon). Dsomoinmonnas teopust Y. JlapBuHa.
YUeHMSI. CuHTeTMUeCKasi TeOPHS SBOJTIOLIUY U €€ OCHOBHbIE TTOJIOSKEHNS.
Muxkpossomony | Mukpossosronys. Tlomynsanmsa Kak 3JeMeHTapHas eIVHMIIA 3SBOJIOLMMA. ['eHeTudeckyue OCHOBBI 3BOJIIOLVMA.
a1 OneMeHTapHble (aKTOpbl 3BOMIOLMKU. EcCTecTBeHHBI OTOOpP - HampaB/sOmMi  (aKTOP  3BOJIIOIUNA.

BM,HOO6paBOBaHI/Ie KakK pe3yJjibTaT MUKPO3BOJJIIOLINN
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Tema 3.2. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
Makpossoyony | KoM6MHMpOBaHHOE 3aHATHE 2 OK 04
a1. Maxkposposmonusi. @opmbl M OCHOBHbIe HarpasyieHust makposBosormu (A.H. Cesepuios). Tyt moctmskenmst
BosnukHoBenue | 6uonornuyeckoro nporpecca. CoxpaHeHnne 6mopasHoobpasus Ha 3emiie.
U pa3sBuUTHEe l'umoTe3pl M TeoOpuM BO3HMKHOBEHMSI >XKM3HM Ha 3ewste. [losiBjieHue TMepBbIX KJIETOK UM WUX 3BOJIOIMSL.
Xu3HM Ha 3emyie | [IpokapnoThl ¥ 3yKapuOThl. [IpOMCXOXKIEHMe MHOTOKJIETOUHBIX OPraHiM3MOB. BO3SHMKHOBEHE OCHOBHBIX LIAPCTB

9YKapuoT
Tema 3.3. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
ITpoucxoxaenne | Kom6uHIPOBaHHOE 3aHATHE 2 OK 04
YeJI0BeKa — AHTpomnosiorust - HayKa o yesoBeke. CucreMarmueckoe MmoJjioskeHne yeyoBeka. CXOACTBO M OT/INUMS YeJIOBeKa C
aHTpoOIOreHe3 SKMBOTHBIMM. OCHOBHbBIE CTaIUM AaHTPOIOTeHe3a. DBOJIIONMSI COBPEMEHHOT'O UejIoBeKa.

YesioBeueckue pachl U UX eIMHCTBO. Bpemst u myTu pacceneHus yesoBeka Mo IuiaHeTe. [Ipucroco61eHHOCTD

YyesI0BeKa K Pa3HbIM YCJIOBUSIM CPeJIbl
Paspen 4. Oxosmorus 18
Tema 4.1. ConepkaHue yueO6HOro MaTepuasia 2 OK 01
IKosiorndeckue | Kom6uHMpoBaHHOe 3aHATHE 2 OK 02
dakTopbI 1 Cpenpl 0o6MTaHMSI OpPraHM3MOB: BOJHAsl, HAa3eMHO-BO3AYIIIHAsl, MMOYBEHHAsl, BHYTpUOpraHusMeHHas. DPu3uKo- OK 07
Ccpeabl JKU3HU XUMUUECKMe OCOOEHHOCTM cpel, OOMTaHus OpraHmsmMoB. IIpucrocobieHusi OpraHusMOB K SKM3HM B PasHbIX

cpenax. [ToHsaTue skonormueckoro dakropa. Knaccuduranus skomornveckux daxkropos. [IpaBuio MuHUMyMa

10. JInbuxa. 3akoH TonepantHoctu B. Illendopaa
Tema 4.2. CopepkaHue y4eOHOro MaTepuasia 4 OK 01
IMonynsauus, KomOuHMpoBaHHOE 3aHATIE 2 OK 02
coo611ecTsa, OKoJIorMyecKasi XapaKTepUCTMKa BUAA U TONYJSIUK. OKOJIOTMYecKass HMIla BuUAa. IKOJIOTMYECKUe OK 07
3KOCHUCTEMbI xapaktepuctTuky mnomyssaiuun. CoobiecTBa M 3KocucTeMbl. buorieHo3 u ero crpykrypa. CBSI3M MeXIy

opranusmammu B 6uorieHo3e. CTPYKTypHble KOMIIOHEHTbI 3KOCUCTEMbI: MPOAYIIEHTbI, KOHCYMEHTbI, PeIyIeHTbI.

KpyroBopoT BelliecTB 1 ITOTOK SHEPTMM B 3KOcucTeMe. Tpoduueckie ypoBHU

ITpakTHYeCcKoe 3aHATIe 2

Tpodunueckne 1ernn u cetu. OCHOBHbIE IMOKa3aTeJM 3KOCUCTeMbl. buomacca M NpomyKuus. OKOJOTMYecKue

MMPaMUIbI UMcesl, 6MomMacchl ¥ sHepruu. [IpaBmio mupamMuabl SHEPTUA.

PellieHne mpakTMKO-OPMEHTUPOBAHHBIX PACUETHBIX 3afaHMI1 TIO TTePEeHOCY BellleCTBa M YHEPTUM B IKOCUCTEMAX C

cocTaBJieHNe TpopuUecKuX 1emnen u nmupamui 61oMacchl M SHEPTUN
Tema 4.3. CopepkaHue yueOHOro MaTepmasia 2 OK 01
Buocdepa - Kom06uHMpoBaHHOe 3aHATHE 2 OK 02
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r/iobajbHast buocdepa - skmBasi obosouka 3eman. PasButme mpencraBiaeHuii o 6mochepe B Tpymax B.M. Bepuamckoro. OK 07
srosiornueckass | O6iactu 6mocheps! 1 ee KomroHeHTbI. JKuBoe BelecTBO 6mochepsl 1 ero GyHKINNA.
cucreMa 3aKOHOMEpPHOCTHM cyilecTBoBaHus Ouocdepol. OcobeHHOCTH Ouocdepbl Kak TIJ0OaJIbHOM 3KOCUCTEMBI.

HduHammueckoe paBHOBecue B 6mocdepe. KpyroBopoTsl BelecTB M 6MOreoxmMmmyeckme IMKIbl. [1o6aibHbIE

9KOJIOTMYECKMEe ITPOOIEMbI COBPEMEHHOCTH
Tema 4.4. CopepskaHue y4eOHOro MaTepuasia 4 OK 01
Biausiaue KomMO0uHMpOBaHHOE 3aHSATHE 2 OK 02
AHTPOIOreHHBIX | AHTPOIOreHHble BO3NENMCTBMS Ha Ouocdepy. 3arps3sHeHMs KaK BUI AHTPOIOT€HHOIO BO3IEMCTBMS. OK 04
¢dakTOpoB Ha AHTpororeHHble BO3IeNCTBUMS Ha aTtmocdepy. BospmeictBus Ha rumpocdepy. BospeiictBust Ha Jmrocdepy. OK 07
onocepy AHTpOIIOreHHbIE BO3JENCTBUS Ha OMOTHYECKME COOOIecTBa. YTYOJIEHHO M3YYarOTCS OTXOIbI, CBSI3aHHBIE C

oIpeeIeHHON Tpodeccelt/CrenaabHOCThIO

IIpakTHyeckoe 3aHsITHE 2

[MpakTndyeckoe sausTie «OTXOHbI IPOU3BOIACTBA»

*B Tom unciie mpodeccoHaIbHO-OPMEHTUPOBAHHOE CoJilepiKaHue MPAKTUYECKOr0 3aHITUS 2

[TpakTuueckoe 3ausaTne «OTXOmbl MPOU3BOACTBa». Ha ocHoBe (demepaibHOro KjiacCU(UKALMOHHOIO KaTajiora

OTXOJIOB OIpeNessiTh KJIACC OIMACHOCTM OTXOJOB; arperaTHOe COCTOsIHME U (usmuueckyio (GopMy OTXOIOB,

06pa3yoImxcs Ha paboueM MecTe / Ha 3Tanax MPOU3BOJCTBA, CBSI3aHHbIE CO CITENMATbHOCTBIO
Tema 4.5. ConepkaHue yueOHOro MaTepuasia 4 OK 02
Bausiaune KomMmO6uHMpoBaHHOE 3aHATHE 2 OK 04
COLMAIbHO- 3mopoBbe 1 ero cocrasJstoniye. @akTopbl, MOJOKUTETLHO M OTPUIIATEBHO BMSIONIME HA OPraHU3M 4YejioBeKa. | 2 OK 07
3KOJIOTMYEeCKUX | [Ipo6sieMa TEXHOTEHHBIX BO3JENCTBMII HA 3J0POBbE YeJIOBEKa (2JIEKTPOMArHMTHbBIE TIOJISI, OBITOBAsI XUMMS,
¢dakTopoB Ha M30bITOUHbIE IITYMbI, pagyvaius M T.M.). Amanrauus opraHuM3Ma 4ejioBeKa K (haKTopaM OKpYKAloIIeN Cpefbl.
30POBbE [Tpyuuunel  GopMupoBaHus 3mOpOBbecOeperaroIero ImoBemeHus. @Dusnueckasi aKTUBHOCTb U 3[IOPOBbBE.
Ye/j10BeKa Broxummueckme acrekTbl pariOHaJIbHOTO MUTAHNS

JlaGopaTopHbIe 3aHATHS: 2

JlabopaTopHasi paboTa Ha BbIOOD:

1.  JlabopatopHas paboTra « YMCTBeHHas] pabOTOCIIOCOOHOCTb»

OsiafieHne MeToaMy OIpesesieHNsl ToKa3aTesell YMCTBEHHOM pab0TOCIIOCOOHOCTH, OObsICHEHNE TTOTyUYeHHbBIX

pe3ysibTaToB ¥ (OPMYJIMPOBaHME BBIBOAOB (IMMCbMEHHO) C MCIIOJIb30BAaHMEM HAYyUYHBbIX IOHSITUI, TEOPUN U

3aKOHOB

*B Tom unciie mpodeccoHaTIbHO-OPMEHTUPOBAHHOE CoJiepiKaHue JTab0opaTOPHOro 3aHATHUS 2

B KkauecTBe TpUITEPOB CHIMKAIOIIMX PabOTOCIOCOOHOCTh  MCIIOIb30BaTh  YCJIOBUSI  OCYIIECTBJIEHMUS

npoecCOHAbHON AeSITEeIbHOCTHU: 1IIYM, TeMIIepaTypa, pusmnueckas HarpysKa u T.J.
KoHTponbHas TeopeTnyeckue acreKTbl IKOJIOTUN 2
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paboTa
IIpodeccrnonaIbHO-OpUEHTUPOBAHHOE coJlep>KaHue (coepikaHue MPUKJIATHOTO MOZYJISI)
Pasgen 5. Buonorus B ;xusHu 8 OK 01
Tema 5.1. CopepkaHue yueOHOro MaTepmasia 4 OK 02
Buorexnonornn | TeopeTuuecKkoe copepskaHye: 2 OK 04
B JXU3HU buoTtexHosorust Kak Hayka U Mmpou3BoAcTBo. OCHOBHbIE HAIpaBJieHMs] COBpEMEHHON 6moTtexHosioruu. Metonpl | 2
Ka’kJI0ro 6uorexHonoruu. OOGBEKTHl OMOTEXHOJIOTMM. DTUKA OMOTEXHOJIOTMYECKUX M TEeHEeTMUECKUX SKCIIePMMEHTOB.

[TpaBwia moucka 1 aHaaM3a GMOIKOJOTUYECKON MHGOPMAIMM U3 Pa3IMYHBIX MCTOYHMKOB (HAay4yHas U y4yeOHO-

Hay4YHas JIMTepaTypa, CpeICTBA MacCOBOI MHGpOpMaluu, ceTb IHTepHeT u npyrie)

ITpakTHyeckoe 3aHsITHE 2

Keiicbl Ha aHa/mM3 MHGOPMAIMY O HAYYHBIX JOCTVKEHUSIX B OOJIACTY T€HETUUYECKMX TEXHOJIOTUM, KJIETOUHOM | 2

VMHXXEHEpUM, TUILEBbIX OMOTEXHOJOTMIA. 3alllMTa Keiica: IpeACTaBJIeHNEe pe3yIbTaTOB peIIeHUs] KeNCOB

(BBICTYIUIEHME C IIpe3eHTaLVeN )

*B ToM umciie npodeccoHaTbHO-OPUMEHTHPOBAHHOE COJlep>KaHNe MPAKTUUECKOT0 3aHATHUS 2

Tema 5.1 obs13aTesibHa 11 M3YYEHMsT CTYIeHTaMM BCEeX IPOdeCccuii/crenyuaabHOCTeN
Tema 5.2.3. BuoTexHOJIOTMM ¥ TEXHUYECKUE CUCTEMbI 4
Tema 5.2.3. ConepkaHue yue6HOro MaTepuasia 4 OK 01
Buorexnomornn | IIpakTudeckoe 3aHsTHe 4 OK 02
M TeXHM4YecKue | PasBurie GMOTEXHOJIOIMI C IPUMEHEHMEM TeXHMYEeCKuX cucreM (6romHkeHepusi, 6monHdopmarmka, 61MoHmKa) | 2 OK 04
CUCTEMBI M UX TpPUMEHEeHMe B KM3HM YeJIOBeKa, MOMCK M aHaIM3 MHGOPMAIUMY U3 Pas3JMUYHbIX VMCTOYHMKOB (Hay4dHast U

yueOGHO-Hay4Hasl IMTepaTypa, CpeicCTBa MaccoBoi nHdopManum, cetb IHTEepHeT 1 Apyrue)

Keiicbl Ha aHamm3 uHGOPMAIMY O Pa3BUTUM OMOTEXHOJIOTMI C TPUMEHEHMEM TEeXHUUYECKUX cucrteM (IO

rpynmnam)

3amura Keiica: [IpencraBieHne pe3ybTaToB pellieHNsT KelCOB (BbICTYIIJIEHME C TTpe3eHTalein) 2
ITIpomexyTouHa 2
s arrecrtauusa mo | IuddepeHnyipoBaHHbIl 3aUeT
OUCIUATIJIVHE
Bcero: 72
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3. YCJIOBUA PEAJIN3ALINU ITPOI'PAMMBI YUYEBHO!
JUCHUITJIMHBI

3.1. TpeboBauus K MaTepUaIbHO-TEXHMYECKOMY 00eCIIeYeHIIO

Peanusauyst mporpaMmbl yuyeOHOM OUCIHUIUIMHBI TpedOyeT HaJIuuus Y4yeObHOro
Kabuheta «Bbuosornm».

O6opymoBaHne yyeOHOro KabmuHeTa:

- ITIOCAIOYHBIX MECT IT0 KOJIMYECTBY OOyUaroIIMXCs;

-CTYJIbSI;

-IIOCKa KJIaCCHAasl;

-CTeJIIaK 11 MOZeJiel ¥ MaKeTOB;

- pabouee MeCTO IIperoIaBaTe;is;

JIabopaTtopHoe 060pygOBaHKe:

- MMKPOCKOITbI ¥ MUKPOIIpeIapaThl, CEKyHAOMEDP, TOHOMETp, JJab0opaTopHas Iocyaa
(TpoOMpKM, TOACTAaBKM [JiT TPOOMUPOK, IMHIIETHI, II€COK, CTYIIKM C TIeCTUKaMH,
IIpeIMETHbIE ¥ TIOKPOBHBIE CTEKJ/a, CTEK/JISTHHbIE TIaJIOYKM, IIperapoBa/ibHbIe WIJIbI,
dbunbTpoBasibHasT Oymara (caysgeTku), CTaKaHbl) T'UMIIEPTOHMYECKUI PACTBOp XJIOpUAA
HaTpusl, 3%-HbIM PacTBOP IIEPOKCHIA BOAOPOAA, PacTBOP 1OJa B MOIMCTOM Kayluu,
TJIMLIEPUH, KJIYOHM KapTodess, JMCT 2JI0[eM KaHAACKOM, IUIoN, PsSIOMHBI OOBIKHOBEHHON
(psIGMHBI UM TOMATA), JIYK permyaTbiii, pasBeleHHbIe B BOJIE IPOSKKN);

YuebOHbIe HAIJIIAHbIE TOCOOMS:

- KOMIUIEKTbl YUeOHO-HAarJISIAHbIX TOCOOUN 110 IUCHUILIMHE:

HelcTBYIONIass HOPMAaTUBHO-TEXHMYECKAs M TeXHOJIOTMUecKasl JOKYMEeHTaIsI:

-TIpaBMJIa TEXHUKM O€30IaCHOCTM ¥ IIPOM3BOICTBEHHON CAHUTAPUM;

TexHnyeckue cpeacTsa 00yUeHMs:

- HOYTOYK C JIMIEH3MOHHO-IIPOTPAMMHBIM oOecIliedyeHueM ¥ MYJIbTUMenua
IIPOEKTOP;

-9KpaH MPOEKIVIOHHBIN;

-TeJIEBU30P.

3.2. UudopmanmoHHOe odecrieyeHne 00ydeHmst

IlepeueHnb peKOMeHAyeMbIX YUYeOHbIX u3gaHuu, VHTepHeT-pecypcos,
JIOTIOTHUTEIbHOM JINTEPATYPbI

OcHoBHbIE UCTOUYHUKU:

MamonTtoB C.I'. O6uas 6uonorus [Tekcr]: Yueb.0j1s1 CTyIeHTOB CpPeIHMX CIIell.
yueb. 3aBemennit/C.I'.\MamonTtoB, B.b.3axapoB. — 6-e wu3n., crep. - M.: Bricimast mik.;
2019. - 317 c.: nn.

JlormosTHUTE/IbHbIE MCTOUHUKMA:

ITop pemakumen C.I'. MamonToBa. buosiorus [Tekcr]: [locobue gssi mocTymnarommx
B By3bl. - M.: Bpriciias mikosa 1984.

Muwuna U.B.. 3amanust Ajisi CaMOCTOSITeTbHOM paboThI 110 061iiel 6uosorum [Tekcr]
- M.: IIpocBenienne, 1984.

HNHTepHET-pecypChI:

www.bio.lseptember.ru - raszera «buosiorusi» - nmpuiaoKeHue K «1 ceHTIOPSI»

www.bio.nature.ru - Hay4Hble HOBOCTU OMOJIOT UM
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www.edios.ru - 9uaoc - IeHTP AUCTAHIIMOHHOTO 0Opa30BaHMs
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOI

O CLHUITJINHBI
Oowasa | Pasgen/Tema Tumn oneHOYHBIX MEePOIIPUSITUN
KOMIIET
eHIIUS
Paspgen 1. Knerka | KonrposibHast pabota «MoJieKyJISIpHbIA YPOBEHb
— CTPYKTYPHO- OpraHmu3alum >XMBOTO»
dyHKIIMOHATBHAS
eIVHMIIA JXMBOTO
OK 02 buosmorusa kak 3amojiHeHue TabMIbl C OMNMCAHMEM METOIOB
Hayka. O61as MMKPOCKOIIMPOBAHMUSI C MX HOOCTOMHCTBAMMU U
XapaKTepPUCTUKA HeIOCTAaTKaMMN.
SKU3HU 3arosiHeHne Tabiuibl «BKjgam  yuyeHBIX B
pasBUTHE OMOTIOTUM»
3aroJiHeHe CpPaBHUTEIbHOM TabIMIIbI CXOACTBA
Y pasIMumii SKUBOT'O U He JXKMBOT'O
OK 01 CTpyKTypHO- OuennBaeMasi AMCKYCCHS IO BOITPOCaM JIEKIIUU
OK 02 dyukimoHanpHasi |PaspaboTka MEHTa/TbHOM KapThl 100}
OK 04 | opranmsanus KjaccuduKauum KJIeTOK U UX CTPOEHMIO Ha Ipo- U
KJIETOK 9YKapMOTUYECKMX U II0 IIapCTBaM B MUHM I'PYIIIax
BoinosiHeHMe 1 3a1yuTa JiabopaTOPHbIX PabOT:
«CTrpoeHne KiaeTku (pacTeHusl, JXMUBOTHbBIE, I'PUOBI)
" KJIETOYHbIE BKJTIOUEHMS (kpaxma,
KapOTUMHOMUIbI, XJIOPOILJIACThI, XPOMOIIJIACTHI ) »
[TpakTnueckoe 3austue. IlpemcraBieHne yCTHBIX
COOOILIEHNI C TIpe3eHTalllel, IOATOTOBIEHHbIX 110
TIePEYHIO MICTOYHMKOB, PEKOMEHOBaHHbIX
IpernoaBaTe/iemM
OK 01 |CrpykTypHO- O pOHTAIbHBIN OMPOC
OK 02 |dpyukumonHanbHbie |PaspaboTka rioccapus
(hakTOPBI Pemenne 3amau Ha orpeeeHne
HACJeOCTBEHHOCTH |IOCTeO0BAaTe/IbHOCTY HYKJIEOTUIOB, aMUHOKMUCIIOT
B HOpMe " B cayJae M3MEHEHMS
rocjeqoBaTebHOCTU HyKJIeoTHIoB JHK
OK 02 O6wmen BewiecTB 1 | DpOHTATIBLHBIN OIIPOC
IpeBpailieHne 3aroJiHeHye CpaBHUTEJIbHOM TaOINILIBI
SHEPIUM B KJIETKE | XapaKTEPUCTUK TUIIOB OOMEHA BEIEeCTB
OK 02 JKusuennbiit iuka | O6CyskaeHMe o BOIPOCaM JIEKIUA
OK 04 | knetku. Muros. Pa3paboTKa JIeHTbl BpeMEeHM KM3HEHHOT'O IIMKJIa

Mei103
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Paspnen 2. KourtponbHast pabora “Ctpoenne u GyHKIUU
CTpoeHue u opranusma”
byHKIIMNK
opraLmusma
OK 02 CtpoeHue OueHnBaeMast IUCKYCCHUSI
OK 04 | opranusma Pa3paboTKa MeHTa/IbHOM KapThl TKaHEe}, OPraHOB
M CHUCTEeM OpraHoB OpraHusMoB (pacTeHus,
SKMBOTHBIE, YyeJIoBeK) C KpaTKOM
XapaKTePUCTUKON UX PYHKINI
OK 02 dopmbI @OpOoHTAIBHBIN OIPOC
pPa3sMHOXKeHMST 3aroJiHeHe TaOIULIbI C KpaTKOM
OpraHN3MOB XapaKTePUCTUKON " IIpUMepamMu dbopm
Pa3sMHOXKEHMST OpraHM3MOB
OK 02 |Onrorenes Pa3paboTKa JIEeHTbl BpeMEHM C XapaKTePUCTUKON
OK 04 |pacrenmi, STAllOB  OHTOTeHe3a  OTHEJIbHOW  TPYIIION
SKMBOTHBIX U SKMBOTHBIX ¥ UeJIOBEKa IT0 MUKPOTPYIIIIaM
yeJioBeKa Tect/onpoc
CocraBiieHne >KM3HEHHBIX IIMKJIOB PACTEHMI TIO
oTHeIamM (MOXOBUIHbBIE, XBOILIEBUIHBIE,
IIallOPOTHUKOBUIHBIE, rOJIOCEMEHHBIE,
ITOKPBITOCEMEHHbIE)
OK 02 3akoHomepHocTM | PaspaboTtka riaoccapus
OK 04 | HacnemoBaHus @O poHTaIBLHBIN OITPOC
TecT 110 Bommpocam JieKIumn
Pemienne 3amau Ha oOIpefesieHle BEPOSITHOCTYU
BO3HMKHOBEHMSI HACJIEICTBEHHBIX IMPU3HAKOB
npu  MOHO-,  [IU-, MOJIUTUOPUAHOM U
QHAIM3UPYIOIIEM CKpellMBaHUM, COCTaBJIeHNE
TeHOTUIMNYECKUX CXEM CKpeIlIMBaHUS
OK 01 |CuerieHHOE Tect
OK 02 |HacnemoBaHue PaspaboTka ryiioccapust
MIPU3HAKOB Pemienne 3amau Ha oOIpefesieHle BEPOSITHOCTYU
BO3HMKHOBEHMSI HACJIEICTBEHHBIX ITPU3HAKOB
IpU CLEIUIEHHOM HacJIeIOBaHUM, COCTaBJIEHNE
TeHOTUIIMYECKUX CXEM CKpeILlVIBaHUs
OK 01 |3akoHomepHoct |Tecr.
OK 02 |uM3smeHUMBOCTU Pemienne 3agau Ha oIrpefiesieHKe TUIA MYyTallUu
OK 04 IpyU 1epegadye HACJENCTBEHHBIX IIPU3HAKOB,
COCTaBJIEHV€ TeHOTUITMUYECKMX CXeM CKPeIMBaHMs
Pasgen 3. Teopusa | Koutponbuas pabora “Teopernueckiie acieKThbl
3BOJIIOLIUA 9BOJIIOLIMM KU3HM Ha 3emiie”
OK 02 |Ucropus @O poHTaIBLHBIN OITPOC
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OK 04 |3BO/IOLIMOHHOTO Pa3paboTka rioccapusi TepMUHOB
YUYeHMs. PaspaboTka JIEHTBI BpeMeHU pPa3sBUTHS
MUKpPOSBOJIIONMS  |9BOIIOLIMIOHHOT'O YUEHMST
OK 02 |Makpospomonust. |OneHuBaemMast ICKYCCHUSI: JICIIOJIb30BaHMe
OK 04 |Bo3HukHOBeHME M |apTyYMEHTOB, OMOJIOTMYECKOM TEepMUHOJIOTUN U
pa3sBUTHE JXKM3HM Ha [CMMBOJIMKM  JJII  JOKa3aTeJbCTBa  POJCTBA
3emite OPraHM3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT
Pa3paboTka JIeHTbI BpeMeHM BO3HMKHOBEHUS U
pa3BUTHS XXMU3HU Ha 3emiie
OK 02 |IIpoucxoskgeHue @OpOoHTAIBHBIN OIPOC
OK 04 |yenoBeka - Pa3paboTka JIEHTbI BpeMEeHM IIPOMCXOKIEHMUS
aHTPOIIOTeHE3 yesioBeKa
Pa3pen 4.
IDKOJIOTUS
OK 01 |2xosornueckue Tect mo »skosormyeckum (akTopam U cpegam
OK 02 |dakTopsl 1 cpelibl  |3KM3HM OPraHU3MOB
OK 07  |>kusHu
OK 01 |[lonynsuus, CocraBjieHne CxeM KpyroBOpOTa  BelleCTB,
OK 02 |cooOiuecTBa, MCIIOJIb3Y$l MaTepymasbl JEKLIUN
OK 07 |3kocucTeMbI Pemienne MPaKTUKO-OPUEHTUPOBAHHBIX
pacUeTHbIX 3aJaHMI IO TEPEeHOCY BellecTBa U
SHEPrMM B  JKOCUCTEMaxX C  COCTaBJIeHME
TpodMUUyeCcKux IeneyM M IupaMug Omomacchl U
SHeprumn
OK 01 |buocdepa - OuennBaemMasi IMCKYCCHSI
OK 02 |rnob6anbHas Tect
OK 07 |3kosornmyeckas
cucrema
OK 01 |Bausuue Tecr
OK 02 |aHTpOIIOreHHbIX [TpakTnueckas pa6ora “OTxombl MIPOU3BOACTBA”
OK 04 |dakTopoB Ha
OK 07 |6uochepy
OK 02 |Bnuguue OuennBaeMast IUCKYCCHUSI
OK 04 |coumanbHO- BrimosHeHne y1abopaTopHOM pabOThI HA BHIOOP:
OK 07 |sKosOrmyeckux "YmMcTBeHHast paboTOCIIOCOOHOCTD ",
(dhaKkTOpOB Ha "Bausune abuotndeckux (PaKTOpPOB Ha ueI0BEKa
3[I0POBbe uejioBeKa |(HM3KMeE U BbICOKME TeMIepaTypbi)”
Paspein 5. 3ammTa Keica: IpencTaBjieHue Pe3yJIbTaTOB
BuoJiorusa B >KM3HM | pellieHMs] KeMCOB (BBICTYIIEHNME C TTpe3eHTaleNn )
OK 01 |buorexHonorum B |BbinmosiHeHne Keiica Ha aHaauM3 MHOOpMaALUM O
OK 02 [>ku3HM KasKOOTrO HAYYHBIX JOCTIKEHMSIX B 00JIACTU TeHEeTUYECKUX
OK 04 TEXHOJIOTUM, KJIETOYHOM WH>KEHEepPUM, IUIIEBbIX
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6uoTexHosoruii (1Mo TpyInam), TIpeacTaBIeHye
pe3yJIbTAaTOB pellleHNs KelCoB

OK 01 |IIpombliieHHast BrinosiHeHne Kelica Ha aHaaM3 MHGOpMaALMU O

OK 02 |6uorexHoIOrUS pasBUTUM TIPOMBIIIJIEHHOM OMOTeXHOJOTUM (110

OK 04 rpyNIaM), IpeacTaBJIeHe pesysabTaTOB pellleHus
KelCoB

OK 01 |CounanbHo- BrinosiHeHne Keyca Ha aHaau3 uHbopmauuu ob

OK 02 |s3Tuyeckye acIleKThbl |3TMUECKMX aCIleKTaX pasBUTUSI OMOTEXHOJIOTUM

OK 04 |6uoTexHonOrUM (mo rpymnmamMm), IIpelcTaBjJeHMe pe3yJIbTaTOB
pelleHust KeMCcoB

OK 01 |buorexHosoruu u |BrplnosHeHMe Keica Ha aHaau3 MHPOpMaIUM O

OK 02 |rexHuueckue pasBUTUSI  OMOTEXHOJOTUM C  IIPUMEHEHUEM

OK 04 |cucrembl TeXHUUECKUX CUCTEM (o rpymmam),

npencTtaBJi€eHMEe pe3yJIbTaTOB PEILIECHMA KeliCoB




