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Pabouast mporpaMma y4yeOHOM IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBUM C IIpMMEpPHOM paboueii
MpoOrpaMMoOll  00Ie06pa30BaTe/bHOM  OUCLUILIMHBI «buonorus» o711 IpodeCCHMOHATbHBIX
06pa3oBaTe/IbHBIX OpraHu3aluii, peKoMeHHoBaHHOM @emepasbHbIM T'OCYJAPCTBEHHBIM OIOIKETHBIM
006pa3oBaTe/IbHBIM  YUpEXKAEHMEM TOIMOJTHUTEIbHOIO IpodecCMoHabHOTO obpasoBauust «MHCTUTYT
pasButusa npodeccruoHaabHoro obpasoBanus» (OI'BOY OIIO MPIIO), yTBepkaeHHOM Ha 3acemgaHuu
CoBeTa 1O OIIeHKe COMEPsKaHMSI M KauecTBa IPMMEpPHbIX paboumx MporpamMmm o611eo6pa3oBaTelbHOrO U
COLMAIbHO-TYMAaHUTAPHOTO IIMKJIOB CpelHero IpodeccroHaIbHOro obpasoBaHusi, mpotokona N2 14 or
«30» HOSI6psT 2022 T.

Opraamsanys-pa3padboTumMK: 006JIaCTHOE  TrOCyJapCTBeHHOe  OromkeTHoe  mpodeccruoHabHOE
ob6pasoBaTesibHOE yupeskaeHue «IMMuTpOBrpaiCKmii TEXHUYECKUIA KOJUTEIK»

PACCMOTPEHO PEKOMEHIOBAHO

Ha 3aceJaHuu K HayuHo-MeTOmueCKM COBETOM
«Marematnueckue, ob1ye OI'BITOY OATK
€CTeCTBEHHOHAyYHbIe u ITporokosa N2 5

CIIOPTMBHBIE IVCIUIUIVMHBIY; ot «20» urons 2023 r
NudbopmallMoHHbIE  CUCTEMBI U

IIPOrpaMMMPOBaHME

IIporokon 3acemanmst LIK N210
ot «08» uionsa 2023 r

Paspa6orumk: [lensun A.C. - mpenogasartens OT'BITOY ATK

@.1.0., yueHast cTerneHb, 3BaHNE, TO/DKHOCTbD,
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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBILIEOBPA3OBATEJIbHOM AU CHUITIMHBI «<BUOJIOT S »

1.1. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM nporpammbl CITO

Oo61eobpasoBarebHasl OUCHMUIIMHA «buojorus» wusydaercs Ha 6a3oBOM YpOBHE B
00111e00pa3oBaTeIbHOM  IMKJIe Y4YeOHOro IUIaHa OCHOBHOM  ITpodheCCHOHATbHOM
obpaszoBaTesbHOM  MporpamMmbl 1o  crnenuanbHocTH  23.02.05  OkcrumyaTanus
TPAHCIIOPTHOTO dJEKTPOOOOPYJAOBaHUSA M aBTOMATHKU (IO BHJAM TpaHCIOpTa, 3a
UCKJIFOYEHHUEM BOJIHOTO).

TpymoeMKoCTb mucUUIUIMHBI «Broorusi» Ha 6a30BOM ypOBHE COCTaBJIsIeT 72 daca,
13 KOTOphIX 12 YacoB BK/IIOUaeT MpodecCrOHaIbHO-OPMEHTHPOBAHHOE COepsKaHue,
ycumBampllee mpopeCCMOHAIbHYIO COCTaBJISIIONIYIO IO KOHKPETHOM mpodeccuy mim
crenyanbHoCcTU B 3aBucuMocty ot @I'OC CITO npodeccuy/crieniiaJbHOCTHA.

[TpodeccroHaIbHO-OPUEHTMPOBAHHOE COMEP)KAHME pealn3yeTcsl B TPUKIATHOM
mopyse (pasmen 5 “Buosorms B skusHm”) @y Bcex Ipodeccuii/crelanabHOCTel Ha
MaTepuajie KelCOB, CBS3aHHBIX C aHaIM30M MHMOpMalUyM O pasBUTUM U INPUMEHEHUU
OMOTEXHOJIOTUIM IO  OTpacjasiM  Oyayiiein  npodecCHMOHAJbHOM  AeSITeIbHOCTU
obyuarommxcsi. Kpome Toro, mnpodeccroHaIbHO-OPUEHTUPOBAHHOE  COJepsKaHue
YUMTBHIBAeTCS B paszese 4 “OKoJyiorusi” Ipy BBITOJTHEHMM JIAOOPATOPHBIX U MPAKTUIYECKUX
paboT, CBSI3aHHBIX C OyIyILeNn MpodecCuoHaIbHOM IeSITeIbHOCThIO O0YYaIOIINXCS.

OcBoeHne paboueint MporpamMmMbl 00111e06pa30BaTEIbHON IUCHUIIIMHBI BO3MOXKHO C
IpMMEHEeHMEM  JJIEKTPOHHOTO OOyYeHMs U  JOUCTAaHLMOHHBIX  0Opa3oBaTesIbHBIX
TEXHOJIOTUM IIPU U3YYEHNUM BCEX TeM Oe3 ITepecTaHOBKMN.

1.2. llesmn 1 IuIaHUPyeMbIe pe3y/IbTaThl OCBOCHUS TUCIUILINHBI:

1.2.1. ey pucuUnJIMHbI

Lenb: dopmupoBaHme y  CTYOeHTOB TMpeACTaBAeHUSI O  CTPYKTYpHO-
(OYHKIIMOHAILHOM OpPraHM3alyyM SKUBBIX CUCTEM pasHOrO paHra Kak OCHOBBI IPUMHSTUS
pellleHNii B OTHOLIIEHUY OOBEKTOB KMBOM IIPUPOIbI ¥ B IIPOU3BOACTBEHHBIX CUTYALIMSIX.

3amaun:

1) chopmupoBaTh MOHMMAHME CTPOEHMS, MHOrooOpasus U OCOOEHHOCTEN >KUBBIX
CIUCTEM Pa3HOIO YPOBHS OpraHm3anyy, 3aKOHOMEPHOCTEN HPOTeKaHMsI OMOJIOTMYeCKUX
IIPOLIECCOB ¥ SIBJIEHMI B OKpPYKaloOLIeM cpene, 1IeJOCTHOVM HAy4yHOM KapTMHBI MMPa,
B3aMIMOCBSI3M ¥ B3aMIMO3aBMCUMOCTY €CTECTBEHHBIX HaYK;

2) pasBUTb YMEHUSI OIPeNessaTb >KUBble OOBEKTbI B IPUPOIE; IPOBOAUTH
HaOJIOMeHMsT 3a 9KOCHCTEMaMM [IJISI BBISIBJIEHMSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX
M3MEHEHUI, MUHTEePIIPETUPOBATh PE3YJIbTAThl HAOIOAEHNMN,

3) chopmupoBaTh  HaBBIKM  IIPOBEAEHMSI  IPOCTEMIIMX  OMOJOTMUYECKUX
9KCIHEepUMEHTaIbHBIX MUCCIeIOBaHNM C COOMIONeHeM IIpaBujl 0e30macHoro oopalleHust C
06beKTaMM ¥ 0O0PYIOBAHNEM;

4) pa3sBUTh YMEHMUS MCIIOJb30BaTh MHMOpMAIMIO OMOJOTMYECKOrO XapaKTepa W3
Pa3IMYHbBIX UCTOUYHUKOB;



5) chopmupoBaTh yMeHMSI IIPOTHO3UPOBATh MOCAEICTBUS CBOEM IeITeJbHOCTH IO
OTHOILIIEHMIO K OKPY)KAaIIleM Ccpene, COOCTBEHHOMY 30POBbIO; OOOCHOBBIBATH U
cob6I0AaTh Mepbl MPOGMIAKTUKY 3200 I€BaHNIA.

6) chopmupoBaTh MOHMMaHME 3HAYMMOCTU AOCTMKEHUI OMOJIOTMUECKOM HAyKU U
TEXHOJIOTUM B IPAKTUUECKON [eSITEeJbHOCTM 4YeJIOBEKa, pasBUTUM COBPEMEHHBIX
MEOULIMHCKMX TEXHOJIOTMIA ¥ arpOOMOTEXHOIOT YN,

1.2.2. IInaHupyemble  pe3yJbTaTbl OCBOEHUSI  O0O0IE00pPa30BaTETbHOM
aucouiinHbI B cooTBeTcTBUMM ¢ PI'OC CITO 1 Ha ocHoBe ®PI'OC COO
Ocoboe s3HaueHMe AUCHUILIMHA uMeeT npu QopmupoBauuu u pasputum OK.



Kon u

[Lnanupyemblie pe3yabTaTbl OCBOEHUS IUCHUILIVMHDI

HayIMeHOBaHMe
d)OPMMPYeMBUIX O6mme’ IlyCHMIIMHapHbIe
KOMITETeHIIMA

OK 01. B yacTu TpyIOoBOro BOCIUTAHMUS: chopMMPOBAHHOCTb 3HAHMII O MeCTe U POJIA
Boi6upaThb - TOTOBHOCTb K TpPY[Zy, OCO3HaHMe II€eHHOCTM | 6MojiorMM B CUCTEMe  HAyyHOro  3HaHMUS;
CrIocoObI MacTepCTBa, TPYLOII001eE; (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 ~ MHMIIMMPOBATb,  IUIAHMPOBATbL U
CaMOCTOSITEJTbHO BBITIOJIHATh TaKyIO AesTeIbHOCTb;

- MHTEpeC K PasIMYHbIM chepam
npodeccruoHa/IbHOM IeSITeIbHOCTH,

OBnameHve  yHUBEpPCAJIbHbIMMU
MO3HaBaTeIbHbIMU AEMCTBUSIMU:

a) 6a30Bble JIOTUUYECKMEe AeCTBUS:

yueOHBbIMU

- CaMOCTOSTeJbHO  (OpMYyJIMPOBaTb U
aKkTyaJM3MpoBaTh IMpobJieMy, pacCcMaTpuBaThb ee
BCECTOPOHHE;

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

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

comepykaHue OCHOBOIOJIATAIONMIMX — OMOJOTMUYECKUX
TEPMMUHOB U TIOHSTUM: XU3Hb, KJI€TKA, TKaHb, OpPraH,
OpraHmusM, BUI, MOIYJISALMS, SKOCUCTEMa, OMOIIEHO3,
6uocdepa; MetabonmsM (OOMeH  BeEIIEeCTB U
IpeBpalleHe SHEprun), romMeocTas
(camoperyssius), 6MocHMHTe3 Oesika, CTPYKTypHas
opraHmsaius  >KUBBIX  CUCTEM, JUCKPETHOCTb,
CcaMOperyJIsimsl, CaMOBOCITPOM3BeAeHIEe
(penponpykiyusi), HaCJAeOCTBEHHOCTb, U3MEHUMBOCTb,
SHEpPro3aBMCUMOCTb, POCT M pasBUTHE, YPOBHEBas
opraHmsanys;

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

! Yka3blBatoTCs AMUHOCTHDIE 1 meTanpegmeTHble pesynbTaTbl 3 rOC COO (B nocnegHen pegakumm ot 12.08.2022), popmmpyembie obueobpa3oBaTesibHOM UCLMNANHON

2Ll,wcu,wnnleaprle (npeameTHble) pe3ynbTaThbl yKa3biBatoTcsA B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen peaakumm ot 12.08.2022)




- BBISIBJIITb 3aKOHOMEPHOCTM ¥ ITPOTUBOPEUMS
B PacCMaTpPUBAEMBIX SIBJIEHUSIX;

- BHOCUTb KOPPEKTUBBI B OeSITEJbHOCTb,
OLIEHMBATh COOTBETCTBME  Pe3yJbTaTOB  IIEJISIM,
OLIEHMBATh PUCKY ITOCTIEACTBUI IeSTEIbHOCTH;

- pa3BuBaThb KpeaTMBHOE MbIIJIEHNE IIPU
pelleHN JKU3HEHHBIX ITPo0JjIeM

6) 6a30Bble 1CCIIeIOBATEIbCKIE TEACTBUS:

- BJIAJETh HaBbIKaMM yueOHO-
MCCJIeIOBATE/IbCKOM U ITPOEKTHOM [IesTe/IbHOCTH,
HaBbIKaMM paspelleHys IIpobieM;

- BBISIBJIATb NMPUUYMHHO-CJI€ICTBEHHbIE CBSI3U U
aKTyaJM3MpOBaTh 3ajady, BBIABUTaTb T'UIIOTE3Y ee
pellleHNs], HaXOIUTb apryMeHTbI JIJISI JOKa3aTe/IbCTBa
CBOMX YTBEPXKIEHMH, 3aJaBaTh IapaMeTpbl U
KPUTEPUM peLIeHNS;

- @HAJIM3MPOBATh MOJTYYEHHbBIE B XOJIe PeIlIeHMS
3aauy  pe3yabTaTbl, KPUTUYECKM OIIeHUBAThb UX

JOCTOBEPHOCTD, IIPpOrHOo3mMpoBaTb M3MEHEHNE B
HOBBIX YCJIOBUSIX;

- YMETb IIepeHOCUTDb 3HaHNA B
ITO3HaBaATEJIbHYIO n MPaKTUYECKYIO obJiacTu
JKU3HenesaTeJIbHOCTU,

- YMeTb MHTErpMpoOBaThb 3HAHUS U3 PasHbIX
MpeIMEeTHBIX 00JIaCTeln;

- BbIIBUT'ATb HOBbIE naen, npenJjiaraTb
OpUI'MHaJIbHbIE MMOAXOObI 1 pelleHN s,
- CITOCOOHOCTh nx MCIIOJIb3OBAHNA B

TO3HABaTeJIbHOM U coumaanoﬁ IMIpaKTUKe

SKM3HU U Y€JIOBEKa;

copMMUPOBAHHOCTb  YMEHMSI  PACKPbIBATh
OCHOBOITOJIaramoIye OMOJOrMYecKye 3aKOHbl U
3akoHoMmepHocTH (I'. Menpenst, T. Moprana, H.H.
BaBunoBa, 9. I'ekkensa, @®. Mrwmanepa, K. baspa),
I'PaHMULIbI UX IPUMEHUMOCTH K KMBBIM CHUCTEMaM;

nproOpeTeHNe OIbITa HMPMMEHEHMS OCHOBHBIX
METOIOB HAy4YHOI'O TIIO3HAHMS, MWCIIOJb3yEeMbIX B
61MOIOTUM: HAOIIONEHMS M OIMCAHMS JKUBBIX CUCTEM,
IIPOIIECCOB U SIBJIEHMIA; OpPraHM3aly U IPOBEdEHMS
O6MOJIOTMYECKOTO  3KCIEPMMEHTAa,  BbIIBVIKEHMS
TUIIOTE3, BbISIBJIEHMSI 3aBUCUMOCTHU MEXITY
MCCJIeTyEeMbIMU BeJIMYMHAMY, OOBSICHEHMS
MTOJIYyUEHHBIX  Pe3yJbTaTOB U  (POPMY/IMPOBAHMS
BBIBOJOB C MCIIOJIb30BAaHMEM HAyUYHBIX ITOHSITUM,
TEeOPUIA U 3aKOHOB;

copmMMUPOBaHHOCTD YMEHMUS BBIJIEJISITh
CYIIIeCTBEHHbIe  MPU3HAKM  BUPYCOB,  KJIETOK
MPOKapMOT ¥  3YKapMOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHbBIX OpraHu3MoB, BUJIOB,
OMOreo1eHO30B M IKOCUCTEM; OCOOEHHOCTH
MpOLIECCOB OOMeHa BEIIeCTB M  IIpeBpallleHusI
SHEPruM B KjeTke, (pOTOCMHTE3a, IJIACTUUECKOTO U
SHEPreTMUeCcKoro oOMeHa, XEeMOCHHTEe3a, MMUTO3a,
Mel03a, OIIOJOTBOPEHMSI, Pa3BUTHS M Pa3MHOKEHMS,

VHIVBUIYAJIbHOTO pa3BUTUS opraHmusma
(oHTOTEHE3a), 60pbOBI 3a CyIlIeCTBOBaHMeE,
€CTeCTBEHHOTI'O oTbopa, BUI000pa30oBaHMsI,

l'[pI/ICl'IOCO6IIeHHOCTI/I OpraHM3MOB K Cpefe O6I/ITaHI/IH,




BJIMSIHUSI KOMIIOHEHTOB 3KOCHMCTEM, aHTPOIIOTEHHBIX
M3MEHEHUII B DJKOCUCTEMAaxX CBOE€l MECTHOCTH,
KPYTrOBOPOTa BEIIECTB U IpPeBpalleHNre SHEPruym B

6mocdepe;

chopMUPOBAHHOCTH YMeHUs peliaTh
61MOJIOTMYeCKNe 3aaul, COCTAB/ISITh T€HOTUIINYECKIE
CXeMbl  CKpellMBaHMSI  [JiS  pasHbIX  TUIIOB

Hacjeq0BaHus MPU3HAKOB Y OPraHU3MOB, COCTABJISITh
CcxeMbl TlepeHoca BelleCTB ¥ SHePTUM B 3KOCUCTEMax
(Leny mUTaHUSI, IULLIEBbIE CETH)

OK
Ncnosnb3oBaTh
COBpeMeHHbIe
cpencTBa ITOMCKA,
aHaaM3a "
MHTEepIIpeTalumn
nHbopmauuu U
MHGOpPMalMOHHbI
€ TeXHOJIOTUM [JISI
BBITIOJTHEHMS
3amay
npodeccroHaabH
OV IesITe/IbHOCTH

02.

B 06j1acTV IEHHOCTY HayYHOI'O MO3HAHMS:

- chopMUPOBAHHOCTD MMPOBO33pEHMS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTMUS HAyKM U  OOILECTBEHHON IPaKTUKMU,
OCHOBAHHOT'O Ha Iuajore KYJIbTYP,
CITOCOOCTBYIOILIETO OCO3HAaHMIO CBOEro MecTa B
MTOJIUKYJIbTYPHOM MUpE;

- COBepIIeHCTBOBaHME SI3BIKOBOM "
YMUTATEJIbCKOM KYJIbTYPbI KakK cpencTBa
B3aMMOJIEMCTBUS MEXKIY JIIOAbMU U ITIO3HAHWSI MUPa;

- OCO3HaHMe LIEHHOCTU Hay4YHOU
IesITeIbHOCTH, TOTOBHOCTD OCYILIECTBJISITh
MPOEKTHYI0O ¥ MCCIeA0BATEIbCKYIO [eSTe/IbHOCTh
MHIVBUIYAJIBHO U B TPYIIIIE;

OBnageHne  yHUBEpPCAJIbHBIMU
MTO3HaBaTEeIbHBIMU JIeMCTBUSIMMA:

B) pabora ¢ nHbopMarmeii:

- BJIaJIeTh HaBbIKAMM ITOJTyYeHMs MHPOpMaIm
M3 JVCTOYHMKOB PAasHbIX TUIIOB, CaMOCTOSITEJIbHO

yueOHBIMMU

chOpPMMPOBAHHOCTb ~ YMEHMII  KPUTUYECKU
OIIEHMBATh MH(POPMALINIO 610JIOTMUECKOTO
cofepykaHusl, BKIFOUAIOITYIO TICeBIOHAYYHbIE 3HAHMSI
M3 pas3JIMIHBIX MCTOYHMKOB (CpeICcTBa MacCOBOM

MHbopMaluy, HAyYHO-TIOMYJISIPHbIE MaTepuasbl);
VMHTEePIIPETUPOBATD 9TUYECKMe aCIeKThI
COBPEMEHHBIX MCCJIeOBAHMI B 610JI0rMH,
MeauLyHe, 6MOTEeXHOJIOTUM; paccMaTpuBaTh
r7100aIbHbIE 9KOJIOTUYECKMe IIPOOGJIEMBI

COBPEMEHHOCTH, (OpPMMUPOBATh IO OTHOIIEHMIO K
HIUM COOCTBEHHYIO MO3UIIUIO;

copMMpPOBAHHOCTH YMEHUN CO3/1aBaTh
COOCTBEHHbIE MMCbMEHHbIE ¥ YCTHBIE COOOIIEHMS Ha
OCHOBEe OMOJIOrMuecKor MHGOpMaLMM U3 HeCKOJIbKIX
MICTOYHMKOB, T'PAaMOTHO MCIIOJIb30BaTh ITOHSITUIHBIN
anmnapar 6uoJiorumu




OCYIIIECTB/ISITh TOWUCK, aHaaM3, CUCTeMaTMU3aLUIO0 U
MHTEpPIIpeTauMio MHPOPMAIUM Pa3JINUYHbIX BUIOB U
dbopm npeacTaBieHNUs;

- CO3IaBaTh TEKCThI B Pas3IMUHbIX (popMaTax C
yUYeTOM Ha3HaueHuss MHPOpMAlMM U  IeJIeBOM
ayouTopuu,  BbIOMpass ~ ONTUMAa/JIbHYIO  (opmy
MIpeICTaBJIEHNS U BU3YAIU3aLN;

- OLIEHMBATb [IOCTOBEPHOCTb, JIETUTUMHOCTD
MHbopMaLMyM, e€e COOTBETCTBME IIPaBOBbIM U
MOPaJIbHO-3TUUECKUMM HOpPMaM;

- MICIIOJIb30BaTh CpeCTBa MHMOPMALIMOHHBIX U

KOMMYHMKAIMOHHBIX ~ TEXHOJIOTMM B  PeIleHUN
KOTHUTUBHBIX, KOMMYHMUKATUBHbBIX "
OpraHM3aIMOHHBIX 3amau C CcObJTIOIeHNEM
TpeGOBaHU SPrOHOMMKM, TEXHUKM O6e30MacHOCTH,
TUTMEHbI,  pecypcocOepeskeHMs,  TMPaBOBBIX U
TUYECKUX HOPM, HOpPM MHGOPMAIMIOHHOM
6e301acHOCTH;
- BJIaJleTh HaBbIKaMM PACIIO3HABAHMSI Y 3AIIUThI
uHpopmauuyu, MHPOPMALMOHHOM  OE30IacHOCTHU
JIMIHOCTU
OK 04. - TOTOBHOCTbD K CcaMOpa3BUTHIO, nproOpeTeHNe OIbITa MPMMEHEHMSI OCHOBHBIX
OdderTnBHO CaMOCTOSITeJTBHOCTY ¥ CaMOOIIpe/ie/IeHIIO; METOIOB HAyyHOI'O TIO3HAHMUS, MWCIOJIb3yeMbIX B
B3aMO/IEMICTBOBA -OBJIaJileHNne HaBbIKAMM yueOHO- | 6MOJIorMK: HAOIOAEHNST M OIMCAHUS JKUBBIX CUCTEM,
Tb ¥ paboTaThb B | UCCAE€IOBATENbCKOM, IPOEKTHOM ¥  COLMAJBbHOM | IIPOILIECCOB M SIBJIEHUM; OPraHM3alyyu U IIPOBEIEHMS
KOJIJIEKTMBE " | IesITeIbHOCTH; O6MOJIOTMYECKOTO  SKCIEePMMEHTa,  BbIIBVIKEHMS
KOMaH/Ie Osnanenue YHUBEPCAJIbHBIMU | TUTIOTE3, BbISIBJIEHMSI 3aBUCUMOCTHU MEXITY
KOMMYHMKATUBHBIMU JTEMCTBUSIMU: MCCJIeTyEeMbIMU BeJIMYMHAMY, OOBSICHEHUS
6) coBMecTHasl 1esITeJIbHOCTD: MMOJTYYEHHbIX  Pe3yJbTaTOB ¥  (OPMYIMPOBAHMS
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- IIOHMMAaTb U MCIIOJIb30BaTh MPEUMYIIECTBa
KOMaHIHOM ¥ MHAVMBUAYaIbHOM pPabOThI;

- IPMHMMATbD LIeJII COBMECTHOM AeSITeTbHOCTH,
OPraHM30BBIBATb ¥ KOOPAMHMUPOBATH IEMCTBUS IIO €e
IOCTVKEHMIO: COCTaBJISITh IUIaH IeMICTBUMA,
pacopenesisiTb POy C yYETOM MHEHMUI YYaCTHUKOB
0OCYKIaTh pe3yabTaTbl COBMECTHOM PabOThI;

- KOOpPAVMHMPOBATb U BBINOJHATH pPaboOTy B
YCJIOBUSIX peasibHOro, BUPTYaJIbHOT'O "
KOMOMHMPOBAHHOI'O B3aMMO/IE/ICTBUS;

- OCYIIECTBJISITH IO3UTUBHOE CTpPaTErmyeckoe
IIOBeleHe B Pa3JIMYHBIX CUTYaLMSIX, IPOSIBJISTD
TBOPUYECTBO ¥ BOOOpaskeHue, ObITh MHULIMATUBHBIM

OBtaieHie YHUBEPCAIbHBIMIU PEryISITUBHBIMMA
IeVICTBUSIMMA:

T') IpUHSATHE CeOs U IPYTUX JIIOMIEN:

- IPUHMMATb MOTMBBI UM apryMeHTbl IPYTUX
JIIONIEN TIpY aHaJIM3€e Pe3yJIbTaTOB JesITeIbHOCTH;

- TMpU3HABaThb CBOe IIPaBO M IMPaBO IPYIUX
JIIOEe Ha OIMOKM;

- pasBMBaTh CIOCOOHOCTb MOHMMAThb MUpP C
MO3ULIMM IPYTOro YeJI0BeKa

BBIBOIOB C MWCIIOJIb30BAaHMEM HAYYHBbIX ITOHSITUM,
TEOPUI U 3aKOHOB

CopercTBoBaTh
COXpaHEHUIO
OKpY>Karollei

pecypcocbepeskeH
IIPUMEHSITh

B 061aCTV 9KOJIOTMUYECKOTO BOCIIUTAHMSI:

- cpopMMPOBAHHOCTD 9KOJIOTUYECKOM
KYJbTYpbl, TOHMMaHME  BJUSIHUS  COIMAIbHO-
9KOHOMMYECKUX MIPOIIECCOB Ha COCTOSITHUE
MPUPOAHOM UM  COIMAIBHOM Cpedbl, OCO3HAHME

I'71002JIbHOTO XapaKTepa 3KOJIOTMYEeCKUX npo6neM;
- INIaHMPOBaHME M OCYIIECTBJICHNE ﬂEﬁCTBMﬁ B

copMMUPOBAHHOCTb ~ YMEHMUSI  IIPUMEHSIThb
MIOJTyYeHHbIE 3HAHMS LIS OOBSICHEHUS
OMOJIOTMUECKMX  IIPOLIECCOB M SIBJIEHUM,  [OJIST

TIPUHSITUST TIPAKTUUYECKUX peIeHUI B ITOBCEIHEBHOM
SKM3HU C 11eJIbI0 obecrieueHns] 6e30MacHOCTH CBOEro
3I0POBbSI ¥  3I0POBbSI  OKPYXKAIOIMX  JIIOMIEN,
CcOOJIIOJIeHNsT  340pOBOro  obpasa >KU3HU, HOPM
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3HAHUS
M3MEHEHUA
KJIMMaTa,
TIPUHIIUIIBI
OepesK/IMBOro
MIPOM3BO/ICTBA,
3 beKTUBHO
IeVICTBOBATD
Ype3BbIYaMHbIX
CUTYaLUSIX

06

B

OKpY’Kalollleil cpefe Ha OCHOBe 3HAHUS IieJiei
YCTOMYMBOIO Pa3BUTHSI YeJIOBEUECTBaA;

aKTMBHOE HENpUsITE NEeMCTBUIA, TTPUHOCSIINX
Bpe[l OKpYsKalolllen cpene;

- YMEHMEe MPOTrHO3MPOBAaThb HEOIArONpPUSITHHIE
9KOJIOTMYECKME IIOCJENCTBUSI  IPEeOIIPUHUMAEMBbIX
IeVCTBUI, TIPeIOTBPAIIaTh UX;

- pacipeHne OITbITa IesTeJIbHOCTU
9KOJIOIMYEeCKOM HallpaBJIeHHOCTMH;

- OBJIaJieHMe HaBBbIKaAMM yueOHO-
MCCJIeIOBATE/IbCKOM, IIPOEKTHOM ¥  COIMAJIbHOM

AesaTeJIbHOCTU

IPAaMOTHOT'O MOBeNEeHMsI B OKPYKaloIleil MpUpPOTHON
cpeze; TOHMMaHMe HeOOXOAVMOCTU MCIOJIb30BaHMS

IOCTVKEeHUM COBPEMEHHOM OMoJIOTUN u
OMOTEXHOJIOT UM TIJIST palOHaIbHOT'O
MIPUPOIOTIOIH30BAHMS




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..
TeopeTnyecKkoe obyueHme 40
B T.4. ITpo¢eCCUOHAIbHO-OPMEHTVPOBAHHOE COJIEpPIKaHME 2
MPaKTUYECKMe 3aHSITUS 20

B T.4. IIPO(GECCHOHATbHO-OPMEHTMPOBAHHOE COMlepyKaHe

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 IJIaH M cOAepKaHMe JMCIUIVIMHBI « Brosiorus»

dopmupy
HaumenoBaune | CopepkaHme yueOHOro Mmatepuasia (0CHOBHOe M mpodeccnoHaIbHO-OPUEHTUPOBaHHOeE), TabopaTopubie 1 | O0beM | emble
pa3faesioB U TeM MpaKTUYecKue 3aHATHS, IPUKJIATHON MOAY/Ib (MIPU HATMYNN) YacoB |KOMIIETEH
117178
1 2 3 4

Paspgen 1. Knerka — cTpyKTypHO-()YHKIMOHA/IbHAS €IMHNIIA JKUBOT'O 18
Tema 1.1. CopepkaHue yueOHOro MaTepuasia 2 OK 02
Buosnorus kak KomOuHMpOBaHHOE 3aHATHE 2
Hayka. O6was CoBpeMeHHbIe OTpacan Ouosiornueckux 3HaHui. CBsI3b OMOJIOTMM C APYTUMM HayKaMu: Ouoxmumus, 6modusnka,
XapaKTePUCTUK | GyonnKa, reHoreorpadus u ap. Posib 1 Mecto 61osiornu B GOpMUPOBaHMM COBPEMEHHONM HAayUYHOM KapTHUHbBI MUpa.
4 JXH3HHU YpoBHM opraHusauuu kuBoy matepun. OOIast XapaKTepUCTUKa KU3HM, CBOMICTBA JKUBBIX CUCTEM. XUMUUYECKUIA

COCTaB KJIETOK
Tema 1.2. CogepkaHue yueO6HOro MaTepuasia 6 OK 01
CTpyKTypHO- KomOuHMpOBaHHOE 3aHATHE 2 OK 02
dyukumonanbH | Knerounas teopus (T. IlIBaun, M. Illneimed, P. Bupxos). OCHOBHbIE IOJIOXKEHUSI COBPEMEHHON KJIETOUHO OK 04
as opraHmsanmsi | teopunu. Tumbl KJIETOYHOM OpraHM3alyy: MPOKAPUOTUUECKUIA WM 3dyKapuoTudeckuit. OTHOKJIETOUHbIE U
KJIETOK MHOTOKJIETOUHbIe opranHum3Mbl. CTpoeHMe ITpoKapuoTMUecKoy KiaeTku. CTpoeHMre 3YKapUOTUYECKOW KIIETKU.

Hexksierounbie hopmbl skM3HYU (BUPYChI, 6akTeprodarmn)

JlaGopaTopHbIe 3aHSITHUS 2

[Tpuo6peTeHne onbiTa MPUMEHEHMS TEXHUKIM MUKPOCKOMMPOBaHMS IIPU BBITTOJIHEHNUM JTAGOPaTOPHBIX paboT:

1. JIaGopaTtopHasi pa6ora «CrTpoeHme KjeTKM (pacTeHMs, >XMBOTHbIE, TpUObI) M KJIETOUHbIE
BKJ/IIOUEeHMSI (KpaxmaJsi, KapOTUHOU/bI, XJIOPOILIACThI, XPOMOILJIACTHI)»

[TonroToBKa MMKpOIpENapaToB, HaOJIOJEHNE C TIOMOIIbIO MMKPOCKOIIA, BbISIBJIEHNME DasIiMuMii MEXIY

MU3y4aeMbIMU 00beKTamMu, GOPMYJIMPOBaHME BHIBOIOB

ITpakTHYeCcKoe 3aHATIe 2

Bupycubie n 6akTepuasibHbie 3a0osieBaHus. OOIle MPUMHUIMUIIBI MCITOIb30BaHMsI JI€KAPCTBEHHBIX BEIECTB.

OcobeHHOCTM TpUMeHeHMS] aHTMOMOTMKOB. [IpencraBiieHMe YCTHBIX COOOIIEHMII C  Ipe3eHTaluen,

MTOATOTOBJIEHHBIX IO MTEPEYHIO ICTOYHUKOB, PEKOMEHIOBAHHbBIX ITPEIoaBaTeieM
Tema 1.3. CopepkaHue yueOHOro MaTepuasia 4 OK 01
CTpyKTypHO- KomO0uHMpoBaHHOE 3aHSATHE 2 OK 02
dynkumonanbH | Xpomocomuas teopus T. Moprana. CTpoeHue XpomMocoM. XPOMOCOMHBIM HaGOp KJIETOK, IOMOJIOTMYHbIE U
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bIe (haKTOpbI

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

HaCJIeICTBEHHOC | HaxXOXXJeHMe B KJIeTKe, UX CTpoeHue M (QyHKiyuu. MaTpuuHble MPOLIeCChl B KJIETKE: peruvmMKaius, GMOCHHTE3
™ 6ejika, pemapanys. ['eHeTUeCcKuit KO, U ero CBOMCTBa

IIpakTiueckoe 3aHsiTue 2

Pelltenne 3amau Ha ompenesieHMe TOC/IeIOBATEIbHOCTY HYKJIEOTUIOB, aMMHOKMCJIOT B HOpPME M B cCJiy4yae

M3MeHeHMsI TToC/IefoBaTeIbHOCTY HyKIeotTuaos JHK
Tema 1.4. CopepkaHue yueOHOro MaTepuasia 2 OK 02
Oo6mMmeH BeniecTB | KoMOMHMpOBaHHOE 3aHATHE 2
u nipeBpauienne | [Touarue metabomm3M. ACCUMWISIIINS U OUCCUMMJISILIMSL — ABE CTOPOHBI MeTabosm3Ma. Tumbl oOMeHa BelleCTB:
3Heprum B aBTOTPOGHDIN U reTepOoTPOdHbIN, a3pOOHbBI U aHadpoOHbIN. [lnacTuuecknit ooMeH. PoTocuHTE3. XEeMOCHHTE3
KJIeTKe
Tema 1.5. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
JKusHeHHbIN KomMm6uHMpOBaHHOE 3aHATHE 2 OK 04
IMKJI KJIeTKN. Kietounblii 11uKkJI, ero mepuogsl. MUTO3, €ro cTaauyu ¥ MPOUCXOASIIIME MPOIecchl. brosornueckoe 3HaueHue
Muwuros. Meiio3 MuTo3a. Meiios u ero craguu. [loBemenne xpomocoM B Meito3e. Kpoccunrosep. brosiornueckuit cMbIC/I Melio3a
KonTponbHas MoJiekyJIIpHBIN YPOBEHDb OPraHMU3alyy SKUBOTO 2
paboTa
Paspgen 2. Ctpoenne u ¢yHKIMU opraHusma 20
Tema 2.1. CogepkaHue yue6HOro MaTepuasia 2 OK 02
CrpoeHne KoMOMHMpOBaHHOe 3aHATHE 2 OK 04
opraHusma MHoOroK/IeTOuHble OpraHM3Mbl. B3aMMOCBSI3b OpPraHOB M CHUCTEMbl OPTaHOB B MHOTOKJIETOYHOM OpraHM3Me.

['omeocTas opraHusma ¥ ero nojep>kaHye B Ipoliecce sKM3HeesTeIbHOCTH
Tema 2.2. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
dopmbI1 KomMO0uHMpOBaHHOE 3aHSATHE 2
pa3MHOXXeHUSI @®opmbl pa3sMHOKEeHMSI OpraHmM3mMoB. becrosioe M mosioBoe pasMHOKeHMe. Buabl 6ecrosioro pasMHOKEHUS.
OpraHu3MoB [TonoBoe pasmHokeHMe. ['ameroreHe3 y >kuMBOTHbIX. CriepmaToreHes u ooreHe3. CTpoeHMe MOJIOBBIX KJIETOK.

OnogoTBOpeHMEe
Tema 2.3. CopepkaHue y4eOHOro MaTepuasia 2 OK 02
OunToreHes KomMm0uHMpOBaHHOE 3aHSATHE 2 OK 04
pacTeHuii, WunuBuaoyaapbHOE pasBUTHE OPraHM3MOB. OMOpuoreHes u ero craguu. IloctamOGpmoHanbHbii nepuon. Cramguu
JKUBOTHBIX U MOCT3MOPMOHAIBHOTO Pa3BUTUSI Y JKMBOTHBIX U YesjioBeKa. IIpsiMoe u Hempsimoe pasBuTHe. Buosormueckoe
Ye/j10BeKa crapeHue 1 cMeptb. OHTOTeHe3 pacTeHu
Tema 2.4. CopepkaHue y4eOHOro MaTepmasia 4 OK 02
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3akonomepHocT | KomOMHMpOBaHHOE 3aHATIE 2 OK 04
u Hac/ienaoBaHusi | OCHOBHbIE TIOHSITUSI T€HETUKM. 3aKOHOMEPHOCTM 06pa3oBaHMs rameT. 3akoHbl ['. MeHnens (MoHOrMOpuaHOE U
MOIUTUOPUIHOE CKpelBaHue). B3auMopeicTBie reHoB
IIpakTiueckoe 3aHsiTue 2
Peltienne 3aau Ha OIpefesieH/e BEpOSITHOCTY BO3HMKHOBEHMSI HAC/IeICTBEHHBIX MPU3HAKOB MPU MOHO-, OU-,
MOJIUTMOPYITHOM M aHAJIM3UPYIOIIEM CKPEIMBAHMM, COCTABJIEHVE T€HOTUTTMYECKMUX CXeM CKpellBaHusI
Tema 2.5. CopepkaHue yueOHOro MaTepmasia 4 OK 01
CuenjieHHoe KomOuHMpoBaHHOE 3aHATHE 2 OK 02
Hac/ieIoBaHue 3akonbl T. Moprana. CielyieHHOe HacjelIOBaHMe T'eHOB, HapyllleHue cleruieHus. HaciemoBaHue MpuU3HAKOB,
MPU3HAKOB CIEIJIEHHBIX C TT0JIOM
IIpakTHuecKoe 3aHsITHE 2
Pellienne 3amau Ha OIpenesieHie BEPOSTHOCTY BO3HMKHOBEHMSI HAC/IENCTBEHHbIX MPU3HAKOB MPU CIEIJIEHHOM
HaCJIeIOBaHNM, COCTABJIEHME TeHOTUITMYECKUX CXEM CKPEIVBAHMS
Tema 2.6. CopepkaHue yueOHOro MaTepuasia 4 OK 01
3akoHomepHOCT | KoMOMHMpPOBaHHOE 3aHSATHE 2 OK 02
M UISMEHUYMBOCTH | VI3MeHUMBOCTb TNPU3HAKOB. Buabl M3MEHUMBOCTM: HAC/JIeNCTBEHHass M  HEHAC/HeNCTBeHHas. 3aKOH OK 04
TOMOJIOTMYECKMX PSIAOB B HaciaeactBeHHoM u3MmeHumBoctu (H.M. BaBwioB). MyranmoHHas Teopust
M3MEHUYMBOCTU. Buabl MyTanmii M TNpUUMHBI UX BO3HMKHOBeHMs. Kapmotunm uenmoBeka. HaciencrBeHHbIe
3aboyieBaHMsI YesioBeKa. [‘eHHble ¥ XpOMOCOMHbIe 0OJie3HM uejoBeKa. boyiesHM ¢ Hac/ieqCTBEHHOM
MIPEeAPacIoIOKEHHOCThIO. 3HAUYeHNe MEeIUIIMHCKON TEeHETUMKM B TIPEeIOTBPAIEHUM U JIEUEHUM TeHEeTUUECKUX
3a60J1eBaHMII YeJIOBEKa
IIpakTHyeckoe saHsATHE 2
Pelitenne 3amau Ha oOIlpefesieHMe TUIA MyTallMy MpU Ilepefade HACIeICTBEHHBIX IPU3HAKOB, COCTaBJIEHME
T€HOTUIINYECKUX CXEeM CKPEIlIVBaHMS
KonTponbHas 2
Crpoenne u GyHKIMYU OpraHu3Ma
paboTa
Pasgen 3. Teopus sBosmionym 6
Tema 3.1. CopepkaHue y4eOHOro MaTepuasia 2 OK 02
HcTopus Kom6uHMpoBaHHOE 3aHATHE 2 OK 04
3BOJIIOIIMOHHOIO | [TepBbie sBosmoimonHbie KoHuenuuu (OK.b. Jlamapk, XK.JI. Broddon). OBomtoimonHas teopus Y. [lapBuHa.
yUeHUSI. CuHTeTMUeCKast TeOpHSs SBOJTIOLIMU U €€ OCHOBHbIE TTOJIOKEHUS.
MuxkposBomomy | MukposBoJiroiims. Tlomyssims Kak 3j7eMeHTapHas eIVHMIIA SBOJIIOLMM. ['eHeTudeckue OCHOBBI 3IBOJIIOLIVMA.
L OnemeHTapHble (AKTOPbI 3BOIOUMMA. ECTeCTBEHHBII OTOOp - HANPaB/SIOWMA  (GaKTOpP  SBOJIIOLIMMA.

Bumoo6paszoBaHye Kak pe3yJibTaT MUKPOIBOJIIOINNI
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Tema 3.2. CopepskaHue y4eOHOro MaTepuasia 2 OK 02
Maxpossosonu | KoM6uHNpoBaHHOE 3aHATHE 2 OK 04
o. MaxkposBosmonysi. @opmMbl M OCHOBHbIe HampasieHnst makpospomouyy (A.H. CesepuioB). [yt mocTtuskeHus
BosnukHoBenue | Guosormnyeckoro nporpecca. CoxpaHeHnne 61MopasHoo6pasust Ha 3emie.
U pa3BUTHE ['mmore3pl M TeopuM BO3HMKHOBEHMS >KM3HM Ha 3ewsie. [losiBieHMe TepBBIX KIETOK M MX DSBOJIOLMSL.
XU3HM Ha 3emsie | [TpoKapMOThI ¥ 3yKapUOThI. [IPpOMCXOKIEeHe MHOTOKJIETOYHbIX OPraHM3MOB. BO3HMKHOBEHE OCHOBHbBIX LIaPCTB

9yKapuoT
Tema 3.3. CogepkaHue yueOHOro MaTepuasia 2 OK 02
IMponucxoxaenne | KoM6uHNpoBaHHOE 3aHATHE 2 OK 04
Yye/j10BeKa — AHTpoIoorusl — HayKa o 4yesioBeke. CucreMaTnyeckoe MoJioskeHne yejaoBeka. CXOICTBO M OT/IMYMS YeJlOBeKa C
aHTPOIIOTeHe3 >KUBOTHBIMM. OCHOBHbBIE CTaM} aHTPOIIOreHe3a. DBOJIIONMSI COBPEMEHHOT'O UejIOBeKa.

YesioBeueckme pachl M MX eIMHCTBO. Bpemst m myTu pacceseHus yejoBeKa Mo IuiaHeTe. [Ipmcrioco61eHHOCTD

yeJioBeKa K pa3sHbIM YCJIOBUSIM CPEJIbI
Paspen 4. Oxomorus 18
Tema 4.1. CogepkaHue yue6HOro MaTepuasia 2 OK 01
Oxonornyeckue | Kom6uHMpOBaHHOE 3aHATHE 2 OK 02
dakTophI N Cpenpl 06MTaHMs OPraHM3MOB: BOJHAs, HA3eMHO-BO3LYILHAd, IOYBEHHAs, BHYTpMOpraHusMeHHas. Dusmko- OK 07
cpenbl JKU3HU XUMUYECKMe OCOOEHHOCTM cpefi o6MTaHMs OpraHusMoB. [Ipucroco6GieHus: OpraHM3MOB K SKM3HUM B PasHbIX

cpenax. [Toustue sxkonornyeckoro daxropa. Knaccudukaiims sxosormueckux daxropos. [IpaBuwio MuHMMyMa

10. JInbuxa. 3akon tonepantHoctu B. Ilendopaa
Tema 4.2. CogepkaHue yueO6HOro MaTepmasia 4 OK 01
IMonynsuus, KoM6uHMpOBaHHOE 3aHSITIE 2 OK 02
€00011IeCTBa, OKoJIorMyecKasi XapakTepUCTMKa BUAA U MOMYJSIIUU. OKOJOTMYecKas HUIla BUIA. OKOJOTMYECKue OK 07
3KOCHCTEMbI xapaktepuctuky mnomnynasaiunu. CoobiecTBa M 3KOCUCTeMbl. buorleHo3 M ero crpykrypa. CBssu Mexay

opraHusmamyu B GmorieHo3e. CTPYKTypHbIE KOMIIOHEHTbI 3KOCMCTEMbI: MPOMYILIEHTbI, KOHCYMEHTbI, PeIyIIeHThI.

KpyroBopoT BelecTs 1 MOTOK SHEPTUM B 3KocucTeMe. Tpodrueckue ypoBHU

ITpakTHYeCcKoe 3aHATIe 2

Tpoduueckme menu u cetu. OCHOBHbIE IMOKa3aTeJ M 3KOCUMCTEMbI. buomacca M MpomyKius. DKOJOTMYECKue

MMpaMuIbl umcesi, 6uomacchl 1 s3Hepruu. [IpaBuio nupamuabl SHEPTUA.

PellreHne MMpakTMKO-OPMEHTUPOBAHHBIX PACUETHBIX 3aJaHMIA TI0 TTEPEHOCY BEIlleCTBa M SHEPTUM B IKOCUCTEMAX C

cocTaBJieHMe TpopuUecKuX 1emnen u nmupamu 61oMacchl M SHEPTUN
Tema 4.3. CopepskaHue y4eOHOro MaTepuasia 2 OK 01
Buocdepa - KomOuHMpOBaHHOE 3aHATHE 2 OK 02
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r/iobajbHas buocdepa - skmBasi obosouka 3eman. PasButme mpencraBiaeHuii o 6mochepe B Tpymax B.M. Bepuamckoro. OK 07
srosiornueckass | O6iactu 6mochepsl 1 ee KoMIOHeHTHI. YKuBoe BelecTBO 61ocdepsl 1 ero GyHKINA.
cucreMa 3aKOHOMEpHOCTM cyilecTBoBaHus Ouocdeprl. OcobeHHOCTM Ouochepbl Kak IJIOOAJIbHOM 3SKOCUCTEMBbI.

IduvHammueckoe paBHOBecue B 6mocdepe. KpyroBopoTsl BeliecTB M 6MOreoxmMmmyeckme IMKIbl. [106aibHbIE

9KOJIOTMYeCKie MpobaeMbl COBPEMEHHOCTH
Tema 4.4. CopepskaHue y4eOHOro MaTepuasia 4 OK 01
Bnausiaue KomMmO0uHMpOBaHHOE 3aHSATHE 2 OK 02
aHTPOIIOTeHHbIX | AHTpPOIIOreHHbIe BO3HEMCTBMSI Ha Owuocdepy. 3arps3HeHMs KaK BUI AaHTPOIIOT€HHOrO BO3MAEMCTBUSI. OK 04
¢dakTopoB Ha AHTpoOIIOreHHble BO3IeiCTBMS Ha atMocdepy. BosmenctBust Ha ruapochepy. BospeictBusi Ha smtocdepy. OK 07
onocdepy AHTpOIIOreHHbIe BO3IENCTBUS Ha OMOTHYECKMe cooOlecTBa. YTyOJIEHHO M3Y4yalOTCS OTXOMbI, CBSI3aHHbIE C

oIpejesieHHO Tpodeccyelt/crnelnaabHOCThIO

IIpakTHUuecKoe 3aHsTHE 2

[TpakTiueckoe 3aHsaTHe «OTXOmbI TPOU3BOACTBAY

*B Tom umciie npodeccroHaTbHO-OPUEHTHPOBAHHOE COJlep>KaHNe MPAKTUUECKOr0 3aHATUS 2

[TpakTiueckoe 3ausaTue «OTxompl mpousBoacTBa». Ha ocHoBe demepanbHOro KjaaccuPyKalMOHHOTO Karajora

OTXOZIOB OIpeeNiaTh KJIacC OMAacHOCTM OTXOJOB; arperaTHoe COCTOsiHue ¥ (usmdeckyio ¢GopMy OTXOMOB,

06pasyoImxcs Ha paboueM MecTe / Ha 3Tanax MpOU3BOJCTBA, CBSI3aHHbIE CO CITENMAIbHOCTbIO
Tema 4.5. CogepkaHue yueO6HOro MaTepuasia 4 OK 02
Bnausuue KomOuHMpOBaHHOE 3aHATHE 2 OK 04
conyaabHO- 310poBbe 1 ero cocrasisouye. akTopbl, MOJOKUTEILHO U OTPULIATEIBHO BJIMSIOLIME Ha OPraHu3M 4YejioBeKa. | 2 OK 07
3KoJIornyeckux | [Ipo6sieMa TeXHOTEHHBIX BO3AENMCTBMI Ha 3[0POBbe YeJIoBeKa (3JIEKTPOMArHMUTHBbIE TOJISI, OBITOBAs XUMMS,
dakTopoB Ha M3OBITOUHBIE IIIYMbI, paguarys U T.I.). AmamnTaiys opraHusMa dejoBeKa K (akTopaM OKpPY’KAloIlel Cpebl.
30POBbE [TpyHuunel  GopMupoBaHus 340pOBbecOeperamIero IosemeHus. Dusnyeckas aKTUBHOCTb U 3OPOBBE.
yeJI0BeKa Buoxummuecke acreKkTbl paliOHaJIbHOTO MUTAHNUS

JlabopaTopHbIe 3aHATHS: 2

JlabopaTopHast paboTa Ha BbIOOD:

1.  JlaboparopHas paboTa « YMCTBeHHasi pabOTOCIIOCOOHOCTb»

OBtajleHre MeTOaMM OTpeesIeHNsT TIoKa3aTesiell YMCTBEHHOM pab0TOCIIOCOOHOCTH, OObSICHEHME TIOTYUYEHHbBIX

pesysbTaToB ¥ (HOPMYJIMpPOBaHME BBIBOAOB (IIMCbMEHHO) C MCIIOJb30BAaHMEM HAYUYHbIX TIOHSTUI, TEOPUN U

3aKOHOB

*B Tom umciie mpodeccuoHaAIbHO-OPMEHTUPOBAHHOE CoiepiKaHue JIabopaTOPHOro 3aHATHUS 2

B KkavecTBe TpUITEPOB CHIDKAIOIMIMX pPabOTOCIOCOGHOCTh  MCIOJb30BaTh  YCJIOBUSI  OCYIIECTBJIEHMS

npoecCOHAbHON AeSITEeIbHOCTHU: 1ITYM, TeMIIepaTypa, pusmnueckas HarpysKa u T.J.
KoHTponbHas TeopeTuuecke acriekThbl 9KOJOTUA 2




18

paboTa

IIpodeccroHaIbHO-OPUEHTHPOBAHHOE CoflepKaHMe (comep>kaHye MPUKIIAJHOTO MOLYJISI)

Paspesn 5. Buosiorua B JXusHU 8 OK 01
Tema 5.1. CopepskaHue y4eOHOro MaTepuasia 4 OK 02
BuotexHosnornu | Teoperndeckoe copepRaHme: 2 OK 04
B JKU3HU buorexHosorus Kak HayKa u mpousBoacTBo. OCHOBHbIE HAIpaBJieHMsT COBPEMEHHOM OGuoTexHosoruu. Meroapl | 2
KaXjaoro 6morexHosioruu. OOGBEKTbI OMOTEXHOJOTUMM. IDTUKA OMOTEXHOJOTMYECKUX M TEHETUUECKUX IKCIIEPUMEHTOB.

[TpaBuia moucka M aHaaM3a GMOIKOIOTMYECKON MHOOPMAIMM U3 Pa3IMUHbIX MCTOYHUKOB (HAy4Has U yuyeOHO-

HayyHas JIMTepaTypa, CPeACTBa MacCOBOM MHGpOpPMaIn, ceTb ViIHTepHeT 1 apyrue)

ITpakTHyecKoe 3aHsATHE 2

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

VMH)KEHEepUM, TUILEBbIX OMOTEXHOJOTMIA. 3alllMTa Keiica: IIPeACTaBJIeHNEe pe3yIbTaTOB peIIeHUs] KeNCOB

(BBICTYIUIEHME C IIpe3eHTaLVIeN )

*B Tom unciie mpodeccoHaIbHO-OPMEHTUPOBAHHOE CoJiepiKaHue MPAKTUYECKOr0 3aHITHUS 2

Tema 5.1 obs13aTenbHa /11 M3YUEHMS CTYAEHTaMM BCeX Mpodeccuii/CrieraabHOCTen
Tema 5.2.3. BOTeXHOJIOTUY ¥ TEXHUUYECKIE CUCTEMbI 4
Tema 5.2.3. CopepkaHue y4eOHOro MaTepuasia 4 OK 01
Buorexnonorun | IIpakTnuyeckoe 3aHsATHE 4 OK 02
U TEXHUYECKMe | Pa3BuTue GMOTEXHOJIOTUN C MIPUMEHEHNEM TEXHUUYECKUX cucTeM (OMOMHKeHepwusi, OuonHbopmMaTrKa, 6oHuKa) | 2 OK 04
CHUCTEMBI U UX TpPUMEHEeHNMe B KM3HM YeJOBeKa, MOMCK M aHaIM3 MHGOPMAIUMY U3 Pas3IMYHbIX MCTOUYHMKOB (HaydHas U

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

Keiicbl Ha aHamu3 uHGOpPMAIMKU O Pa3BUTUM OMOTEXHOJIOTMIA C TPUMEHEHMEM TEXHUUECKUX CUCTeM (IO

rpynmnam)

3amura Keiica: [IpencraBieHne pe3ysibTaToOB pellieHNsT KelCOB (BbICTYIIEHME C ITPe3eHTaIyeNn ) 2
ITpomesxyTouHa 2
g arrectauusa mo | [TuddepeHuypoBaHHbIi 3aUeT
OUCIUTIIITHE
Bcero: 72
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3. YCJIOBUS PEAJIN3ALINN ITPOI'PAMMDbI YYEBHON
JUCLHUITJINHBI

3.1. TpeboBauus K MaTepUaIbHO-TEXHMYECKOMY 00eCIIeUeHIIO

Peaym3zanys mporpaMmbl  y4eOHOM AVCUMIUIMHBI TpeOyeT HaIuMuusi y4eOGHOro
KabuHeTta «Buomornm».

O6opynoBaHKe yueOGHOro KabuHeTa:

- TIOCAOYHBIX MECT 110 KOJIMYECTBY OOYUaIOIINXCS;

-CTYJIbS;

-IOCKa KJIacCHasl;

-CTesIIax OJ1s MOJieJieil M MaKeTOB;

- pabouee MeCTO IpenogaBaTess;

JIabopaTopHOe 060pyaOBaHNE:

- MMKPOCKOITbI ¥ MUKpOIIpenapaTbl, CEKyHIOMep, TOHOMETp, JabopaTopHasi Imocyza
(mpoOMpKM, TOACTaBKM [IJiI TNPOOMPOK, TMHIIETbI, II€COK, CTYIKM C [eCTUKaMMH,
NpeaMeTHble ¥ IIOKPOBHbIE CTEK/a, CTEKJSHHbIE ITaJIOUKM, IIpernapoBa/ibHbIE WUIJIbI,
dbunbTpoBasibHasT Oymara (caysgeTku), CTaKaHbl) TMIIEPTOHMYECKUI pacTBOp XJopuaa
HaTpusi, 3%-HbII PACTBOP IIEpPOKCHMIA BOMOpPOAA, PacTBOpP ioma B MOOMCTOM Kaylum,
TJINIIEPUH, KIYOHM KapTodess, JUCT JI0AeM KaHaACKOM, IIJIoH, PSI6MHBI OObIKHOBEHHON
(pSIOMHBI UM TOMATA), JIYK perruaThbiii, pa3BeleHHbIe B BOMIE IPOSKKN);

YuebHble HaIJISIIHbIE TTOCOONS:

- KOMIUIEKTbI y4eOHO-HarJIsIHbIX TOCOOMI IO AUCHUTIMHE:

LeiicTBYIOI1as HOPMAaTUBHO-TeXHMUYECKAs Y TeXHOJIOTUYECKas JOKYMeHTalMsI:

-TIpaBujia TeXHMUKM 6e30MaCHOCTY ¥ MTPOU3BOACTBEHHOM CaHUTApPUH;

TexHuvecKue cpefcTBa 0OyueHus:

- HOYTOYK C JIMIEH3MOHHO-TIPOTPAaMMHbBIM obecrieueHnueM U MYJIbTUMeaua
IIPOEKTOP;

-9KpaH MPOEKIIMOHHbIN;

-TeJIeBU30P.

3.2. UudopmanmoHHOEe obecIieueHne 00ydeHmst

IlepeyeHb peKOMEHAYEMBIX Y4YeOHbIX wu3gaHuii, HTepHeT-pecypcos,
IOTIOTHUTETbHOM JINTEPATYPhI

OcHOBHbIE UCTOYHUKU:

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

HomosHUTeIbHbIE UCTOUHUKHA:

Ilon, pepgakuuen C.I'. MamonTtoBa. buonorus [Tekcr]: I[Tocobue njst mocTynarommx
B By3bl. - M.: Bricias mikosna 1984.

Muwuna U.B.. 3amanust jiss CaMOCTOSITeIbHOM paboThl 1o ob1iielt 6uosorun [Tekcr]
- M.: IIpocBenienne, 1984.

HNHTepHET-pecypChI:

www.bio.lseptember.ru - razera «buosiorusi» - nmpmioskeHune K «1 ceHTIOpsI»

www.bio.nature.ru - Hay4Hble HOBOCTU OMOJIOT MM
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www.edios.ru - D1I0C - LIEeHTP AUCTAaHIMOHHOrO 0O0pa3oBaHMs
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSA YUEBHO!

O CLHUITJINHBI
Oowasa | Pasaen/Tema Tun oneHOYHBIX MEPOIIPUITHN
KOMIIET
eHIUS
Pa3pen 1. Knerka | KourposbHas pabora «MoJIEKYJISIpHBIA YPOBEHD
— CTPYKTYPHO- OpraHmsaium XMBOro»
dyHKIIMOHAIbHAS
eIMHUIIA )XUBOTO
OK 02 Buonoruga kak 3arnosiHeHue TabaMIbl C OIMCAHMEM MeTOOB
Hayka. O61as MMKPOCKOIIMPOBAHMSI C UX JOCTOMHCTBAMU U
XapaKTepPUCTUKA HeIOCTAaTKaMM.
SKU3HU 3arosiHeHmne Tabyumbl  «Bkjgam  yuyeHBIX B
pasBUTHE OMOJIOTUI»
3aroJIHeHMe CPaBHUTEIbHOM TaOMIBI CXOICTBA
Y Pas/IMUMi KMBOT'O U HE JKUBOT'O
OK 01 CTpyKTypHO- OueHnBaemasi IMCKYCCHS IO BOIIPOCAM JIEKLIUMU
OK 02 dbyakmonanpHast  |PaspaboTka MEHTa/IbHOM KapThl 1100}
OK 04 | opranmsaiys KjaccuduKauum KJIeToK U UX CTPOEHUIO Ha Mpo- U
KJIETOK 9YKapMOTUYECKUX U MO IIapCTBaM B MMHM I'pyIIIax
BoinosiHeHe 1 3a1uTa JiabopaTOPHbIX PabOT:
«Ctpoenne kneTku (pacTeHus, SKUBOTHbIE, TPUObI)
" KJIETOUYHbIE BKJIIOUEHMS (kpaxmau,
KapOTMHOMIbI, XJIOPOTLJIACThI, XPOMOILJIACThI ) »
[IpakTnueckoe 3aHsTue. [IpemcraBieHre yCTHBIX
COOOILIEeHNN C TIpe3eHTalleN, IOATOTOBJIEHHBIX 110
TIePEYHIO MICTOYHMKOB, PEKOMEHJOBaHHbIX
IpernoaBaTe/iemM
OK 01 |CrpyKTypHO- @pOHTAaIbHBIN OITPOC
OK 02 |dpyukumonanbHbie |PaspaboTka rioccapus
(hakTOPBI Pemenne 3amau Ha orpeeeHne
HaCJIEICTBEHHOCTM |TIOC/IeI0BATEIbHOCTY HYKJIEOTUIOB, aMUHOKMUCIIOT
B HOpMe " B cayJae V3MEHEHMS
rocJjiefoBare/ibHOCTU HyKaeotTuaoB JTHK
OK 02 O6meH BemiecTB 1 | DpOHTAIBHBIN OIPOC
MpeBpalleHye 3aroJiHeHue CpaBHUTEJILHOM TaOJINIIbI
SHEpPIUM B KJIETKE | XapaKTepPUCTUK TUIIOB OOMEeHa BellleCTB
OK 02 JKusnennsi mykia | O6CysKaeHNe 1O BOIPOCAM JIEKIUA
OK 04 KJIETKU. MUTO3. Pa3paboTKa JIeHTbl BpeMeHM KM3HEHHOT'O IIMKJIa

Mei103
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Pasgen 2. KoutposbHast pa6ora “Crpoenue u GyHKIMA
Ctpoenne u opraumsma”
byHKIIMNK
opraLmusma
OK 02 CtpoeHue O1eHnBaemMasi IMCKYCCHSI
OK 04 | opranusma Pa3paboTKa MeHTa/IbHOM KapThl TKaHEe}, OPraHOB
M CUCTEeM OpraHOB OpraHu3MOB (pacTeHus,
SKMBOTHbIE, YyeJIOBeK) c KPaTKO
XapaKTePUCTUKON UX DYHKIIUA
OK 02 dopmbI @OpOoHTAIBHBIN OIPOC
pasMHOXKeHMST 3aroJiHeHe TaOJINITbI C KpaTKoM
OpraHM3MOB XapaKTePUCTUKOMN " IpUMepaMu dbopm
Pa3MHOKEHMST OPraHM3MOB
OK 02 |Onrorenes Pa3paboTKa JIeHTbl BpeMeHM C XapaKTePUCTUKON
OK 04 |pacrenui, 3TaIoB OHTOTeHe3a OTIeJIbHOM IPYIIION
SKUBOTHBIX U SKMBOTHBIX ¥ YeJIOBeKa 110 MUKPOTPYIIIam
yeJioBeKa Tect/onpoc
CocraByieHne >XM3HEHHbIX IIMKJIOB PaCTeHMUi IO
oTHeJIamM (MOXOBUIHbBIE, XBOILIEBUIHBIE,
IIallOPOTHUKOBUIHBIE, roJIOCEMEHHBIE,
MMOKPBITOCEMEHHBIE)
OK 02 3akoHoMepHocT | PaspaboTka rioccapust
OK 04 | HacnemoBaHus @O poHTaIBLHBIN OITPOC
TecT o Bompocam JeKuumn
Pemienne 3amau Ha oIpeneseHye BepOSITHOCTU
BO3HMKHOBEHMSI HACJIENCTBEHHBIX IIPU3HAKOB
nmpu  MOHO-,  [IU-, MOJIUTUOPUAHOM U
AHAIM3UPYIOIIEM CKpellMBaHUM, COCTaBJIeHNE
TeHOTUIMMYECKUX CXEM CKpeIlIMBaHUS
OK 01 |CuennenHoe Tect
OK 02 |gaciemoBaHue PaspaboTka ryiioccapus
MIPU3HAKOB Pemienne 3amau Ha oOIpefeseHNe BEPOSITHOCTU
BO3HMKHOBEHMSI HACJIEICTBEHHBIX IIPU3HAKOB
IIpU  CIEIUIEHHOM Hac/JIedOBaHMM, COCTaBJIEHNE
TeHOTUIIMYECKUX CXEM CKpeIBaHMSs
OK 01 |3akoHomepHoctu |Tecr.
OK 02 |M3MeHUYMBOCTU Pelllenne 3amauy Ha ompefeseHMe TUMA MyTaluu
OK 04 npyu T1epemadye HaC/JeACTBEHHBIX IIPU3HAKOB,
COCTaBJIEHE TEHOTUITMYECKMX CXEM CKPEIMBaHMS
Pasgen 3. Teopusa | KoutponbHas pabora “Teopernueckiue acreKThbl
3BOJIIOIIN 9BOJIIOLIMM KU3HM Ha 3emvsie”
OK 02 |Ucropus @OpOHTAIBLHBIN OIIPOC
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OK 04 |3BOJIOLIMOHHOTO PaspaboTka ryioccapusi TepMUHOB
YUEHMSI. PaspaboTka JIEHTBI BpEMEHM pPa3sBUTHS
MUKpPOSBOJIIONMS  |9BOIOLVMOHHOI'O YUEHMSI
OK 02 |Makpospomonusi. |OieHrBaeMast TIVCKYCCHS: JICIIOJIb30BaHMe
OK 04 |Bo3HuKHOBeHME U |apT'YMEHTOB, OMOJIOTMUECKOM TEPMUHOJIOTUU U
pa3sBUTHE JXKM3HM HA [CMMBOJIMKM  JJII  JOKa3aTeJbCTBa  POJCTBA
3emite OPraHM3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT
PaspaboTka JIeHTbI BpeMeHM BO3HMKHOBEHUS WU
Pa3sBUTHS SKMU3HU Ha 3emJie
OK 02 |I[IpoucxosxkgeHue @OpOoHTAIBHBIN OIPOC
OK 04 |yenoBeka - Pa3paboTKa JIEHTbI BpeMEHU MPOUCXOXKIEHUS
aHTPOTIOTeHEe3 yeJioBeKa
Pa3snen 4.
IJKOJIOTUS
OK 01 |9xonoruueckue Tect mo sKojorMueckMm ¢akTopaM U cpegam
OK 02 |dakTopbl 1 cpenbl  |SKU3HU OPraHU3MOB
OK 07  |>kusHu
OK 01 |lTomyssims, CocraBiieHne CcxeM KpYroBOpOTa  BeIlecCTB,
OK 02 |coobmrecTBa, MCIIOJIb3Y$l MaTepyuasbl JeKLIUA
OK 07 |sKoCHCTEMBI Perrenne IIPAaKTUKO-OPUEHTUPOBAHHBIX
pacUeTHbIX 3aJaHMI II0 TIEPEeHOCY BeIlecTBa U
SHEPrMM B  JKOCUCTEMaxX C  COCTaBJIeHME
TpobuUecKux Ierer M mOupaMun OMomMacchl U
SHepPrumn
OK 01 |buocdepa - OnennBaemMasi IMCKYCCHSI
OK 02 |rnob6anbHas Tect
OK 07 |3kosnornyeckas
cucrema
OK 01 |Bausuue Tecr
OK 02 |aHTpOIIOreHHbIX [TpakTrueckas pabora “OTxopmbl IPOU3BOACTBA”
OK 04 |dakTopoB Ha
OK 07 |6uochepy
OK 02 |Bmusgumue OueHnBaeMasi IUCKYCCHUSI
OK 04 |coumanbHO- BrinosHeHue 1abopaTopHOM paboOThI Ha BHIOOD:
OK 07 |sKosOrMYecKmux "VMcTBeHHas paboTOCIIOCOOHOCTD ',
(hakTOpOB Ha "Bausinne abuotnueckux (aKTOpPOB Ha ueoBeKa
3II0POBbE UejioBeKa |(HM3KMEe U BbICOKME TEMIIepaTyphi)"
Pasgen 5. 3ammMra Keiica: TpeaCTaBJieHME  pe3yIbTaTOB
BuoJsiorus B JXKM3HM |pellieHNs KeliCOB (BBICTYIIEHNE C ITpe3eHTallen)
OK 01 |buorexHonmorun B |BbeimosiHeHne Kkeiica Ha aHaau3 MHGOpMaUmM O
OK 02  [>ku3HM KaskAOro HAYYHBIX JOCTMKEHUSIX B 00JIACTM TeHeTUUeCKUX
OK 04 TeXHOJIOTUM, KJIETOYHOM WH>KEHEepUM, INUIIEeBbIX
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6uoTtexHosoruin (MO TpyInam), IpencTaBeHKe
pe3yIbTaTOB pPEIIeHNs] KeliCOB

OK 01 |[IpombiiieHHast BrimosHeHne Keica Ha aHamM3 uHPOpMamuuU O

OK 02 |6uoTexHOJIOTUS pPa3sBUTUM TPOMBIIIUIEHHOM OMOTeXHOJOTH (I10

OK 04 rpyImam), IpeAcTaBjieHMe pe3yJbTaTOB pelleHUs
KeliCOB

OK 01 |CoumnanbHo- BrirosiHeHMe Kelica Ha aHa/M3 MHGoOpMaLum 06

OK 02 |sTuuecKkue acCIeKTbl |ITUUECKMX AacCIleKTaX pasBUTUSI OMOTEXHOJIOTUIA

OK 04 |6uorexHoJIOTUI (mo rpymnmamMm), TIpeacTaBjeHue pe3yJbTaTOB
peleHust KeMCcoB

OK 01 |buorexHonmoruu 1 |BpimosiHeHMe Kkeiica Ha aHanaM3 MHGOpMaIUM O

OK 02 |rexHuueckue pasBUTUSI  OMOTEXHOJIOTUI C  IIpUMEHEHUEM

OK 04 |cucrembl TeXHUUECKUX CUCTEM (o rpymmam),

npencTtaBJ€eHMEe pe3yJIbTaTOB PEILIECHMA KeliCoB




