[Mpunoxenune 4.27

Kk OIIOII mo cnenuansHOCTH
09.02.01 KoMmnbloTepHbIE CUCTEMBI
U KOMILJIEKChI

I'OCYJIAPCTBEHHOE BIOJIKETHOE OBPA3SOBATEJIBHOE
YUPEXJEHUE CPEJIHET'O ITPO®ECCHUOHAJIBHOI'O OBPA30OBAHIS
JIVTAHCKOU HAPOJTHOI PECITYBJINKU «JIYTAHCKUM KOJUIEJDK
NHO®OPMALIMOHHBIX TEXHOJIOI' M U ITPEJIIIPUHUMATEJIBCTBA»

PABOYAS TIPOTPAMMA
y4eOHOM TUCITUTIIIUHBI

0O0/1. 10 BUOJIOT USI

2023



& ACCMOTPEHO u coriraCcoBaHo METOAUYECKOM KOMHCCHUEHN
061ue06pa30BaTeJIBHBIX AUCIUTIIIUH

I[Tpotokon Ne 77 ot « 72 » o6 2023 r.

PaspaGorana Ha ocHoBe ®enepansHoro rOCyapCTBEHHOTO 00pa30BaTEIBHOIO
CTaHiapTa CpefHero o0uero o6pa3oBaHHS, YTBEPHKAEHHOIO IIpukazom
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IporpaMM  00LIe00pa30BATENEHOTO ¥ COLMATBHO- TYMaHHTapHOIO I[UKJIOB
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEIH ITPOI'PAMMBbBI
YUYEBHOM JUCHUILIUHBI

1.1. MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTebHOI
NporpaMmbl

ObmeoOpa3oBaTenbHas aucuuIuiMHa «buosnorusy sBisercss o0s3aTenbHON
4acThio 00111e00pa3oBaTeIbHOTO LKKJIAa oOpazoBarensHOM mporpammel CIIO B
cootBercTBUM ¢ PI'OC no cneunansHocTy 09.02.01 KoMbroTepHbIE CUCTEMBI U
KOMILIEKCHI.

1.2. eau u nJiaHupyeMble pe3yJbTaThl 0CBOCHHUS UCHMIITUHBI

1.2.1. lean 001meodpa3oBaTe bHON AU CIUATIIAHBI

N3yuyenne 6MOI0TUN HAMPABIECHO HA TIOCTHXKEHHE CIEIYIOIIMX IEJei:
- ¢opMHpoBaHHE Yy CTYACHTOB TIPEJACTABICHUS O CTPYKTYpHO-

GYHKIIMOHATBLHOM OpTraHM3aIlii JKUBBIX CHCTEM pAa3HOTO paHra KaK OCHOBBI
NPUHATUS ~PEIICHWA B  OTHONMIGHWH OOBEKTOB JKMBOW TIPUPOALI U B
MIPOU3BOICTBEHHBIX CUTYAIIHSIX.

3amaun:

1) chopmupoBaTh MOHMMaHUE CTPOCHUS, MHOTOOOpa3usi U OCOOCHHOCTEH
JKUBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3alluM, 3aKOHOMEPHOCTEHW MpOTEKaHUs
OMOJIOTMUECKUX TMPOLIECCOB U SBJICHUA B OKpYyXarolled cpene, IEIOCTHON
HAyYHOW KapTHHBI MHpA, B3aWUMOCBSI3M WM B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHS ONPEICIATh JKUBBIC OOBEKTHI B IMPHUPOJE; MPOBOJHUTH
HAOJIOICHUS 32 YKOCUCTEMAaMHM JIJISl BBISABICHUSI €CTECTBEHHBIX U aHTPOTOTEHHBIX
W3MEHEHHU I, UHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH,

3) cdhopmupoBaTh HaBBIKM TMPOBEJICHUS MPOCTEUIINX OHUOJIOTHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIIEIOBAHUN C COOMIOJICHMEM TMpaBuUil 0€30MacHOTO
oOpaitieHus ¢ 00bEeKTaMu U 000pYI0BaAHUEM;

4) pa3BUTh YMEHHSI HCNOJIb30BAaTh HWH(OpMALMIO OHMOJIOTHYECKOro
XapaKTepa U3 Pa3IMIHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH  IOCJIEACTBUS  CBOEH
JESTEIIbHOCTH 10 OTHOILIEHHUIO K OKpPY)KAIoIIeH cpezie, COOCTBEHHOMY 3/I0POBBIO;
00OCHOBBIBATh M COONTIOAATH MEPHI TPODUIAKTHKY 3a00ICBaHUM.

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTU JIOCTHUKEHUN OMOJIOTHYECKOU
HAyKW W TEXHOJIOTMA B TIPAKTUYCCKOH JCATCIHHOCTH 4YEJIOBEKA, DPa3BUTHU
COBPEMCHHBIX MEAMITMHCKUX TEXHOJIOTHH M arpoOMOTEXHOJIOTHH.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 00HI€00pPa30BaTEILHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO Ha ocHOBe PT'OC COO



Kox v HanmenoBanue

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

(l)OpMI/IpyeMLI“X O6mme

KOMIIeTeHIH JAucuunimHapHbie
OK 01. Bribupats | B yacTu TpyJ10BOro BOCIIMTAHUSI: - ¢(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B
CIocoObl pelieHusl 3a1ad | - TOTOBHOCTh K  TPYAY, OCO3HAHHWE IIEHHOCTH | CUCTEME Hay4HOT'O 3HaHUS; (GyHKIIMOHATIBHOU
npodeccuoHaIbHON MacTepcTBa, TPYAOTIO0HE; rPaMOTHOCTM  YEJIOBEKA Uil  PEIICHUS  KU3HEHHBIX
JeATEIbHOCTH - TOTOBHOCTh K AKTHUBHOM NESTENIbHOCTH | POOIIeM;
MIPUMEHUTEIBHO K | TEXHOJIOTUYECKOW M COLMAIBbHOM HANpaBJIEHHOCTH, | - CPOPMHUPOBAHHOCTb YMEHMSI PACKphIBaTh COJAEpKAHHE

pa3JIN4YHbIM KOHTCKCTaM

CIIOCOOHOCTD WHULIUUPOBATh, IJIaHUPOBATH u
CaMOCTOSTCIIBHO BBIIIOJIHATH TaKYIO JACATCIIbHOCTD,

- MHTEpPEC K pasIuyHbIM cdepam npodeccrHoHaTbHON
JIESITENILHOCTH,

OsBnaneHue YHUBEPCAIbHBIMU
IIO3HABATCJIIBHBIMHA IIGﬁCTBI/I?IMPII

a) 0a30BbIe JJOTHYECKHE el CTBHUS:
- CaMOCTOSATENTHHO (GOPMYIUPOBATH M aKTyaJIM3UPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJ'II/IBaTI) CYHIGCTBGHHI)II\/'I HpI/I3HaK NI
OCHOBaHUSl JUIsl CpaBHEHHUA, KIacCUPUKALUU U
0000IICHHS;

- ONIPEAETAThH LEeNH AeATeIbHOCTH, 3a]]aBaTh MapaMeTphbl
" KPUTCPUHU UX NOCTHIKCHUA,

- BBUIBISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHS B
paccMaTprBACMBIX SABJICHUAX,

- BHOCHTH KOPPEKTUBHI B JI€ATEIHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJILTATOB MLECIAM, OLCHUBATH PUCKHU
MOCTIE/ICTBUM JeSATETbHOCTH;

- pa3BUBaTb KPCATHUBHOC MBINUICHUC IIPpU PEIICHHUU
KU3HEHHBIX TIPoOIIeM

0) 0a30BbIe HcC/IeI0BaTEIbCKUE TeHCTBHS:

- BJIaACTh HaBbIKaMHN y‘IC6HO-HCCHCI{OBaT€J’IBCKOﬁ u
MPOEKTHON JEATENbHOCTH, HABBIKAMU pa3peIIeHUs
npobiuem;

- BBIABISTH

IMPUYNHHO-CJICACTBCHHBIC CBs3H n

OCHOBOIIOJIATAOIIMX  OMOJOTHYECKUX  TEPMHUHOB U
MOHATHI: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BH],

HOITYJISIIIHS, 9KOCHCTEMA, OHOLIEHO3, ounocdepa;
MeTabon3M (OOMEH BEIIECTB U NPEBpAlll€HUE SHEPrun),
romMeocras (camoperynsauus), OMoCHHTE3 Ocika,

CTPYKTypHasi OpraHu3alysl )KUBbIX CUCTEM, JUCKPETHOCTD,
CaMOpEryJsiliis, CaMOBOCHPOU3BEACHUE (PEernpoayKLus),
HACJIEICTBEHHOCTh, W3MEHYHMBOCTh, 3HEPIr0O3aBHCUMOCTbD,
POCT M pa3BUTHE, yPOBHEBAs OPTaHU3ALINS;
c(OpPMUPOBAHHOCTh YMEHMSI PACKpbIBaTh COJAEpKAHHE
OCHOBOIIOJIAralONIMX OUOJIOTHYECKUX TEOPHH M TUIOTE3:
KJICTOYHOM, XPOMOCOMHO, MYTaIlMOHHOM,
9BOJIIOLIMOHHOM, TPOUCXOXKICHUS KU3HU U YEIOBEKa,
c(OpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh
OCHOBOIIOJIararome Ouosiornyeckue 3aKOHBI u
3akoHomepHoctu (I Mengens, T. Moprana, H.U.
BasuioBa, 3. I'exkens, ®@. Mromepa, K. bapa), rpanuibt
UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

- NMpUOOpETeHHE OIbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAayyHOTO T[IO3HAHUS, MCIOJIb3YeMbIX B  OHOJIOTHH:
HAOJIOZCHNS M ONHMCAHUS >KUBBIX CHCTEM, IPOLECCOB U
SBJIEHUH; OpraHu3alMi M TPOBEACHUS OHOIOTUYECKOTO

JKCIEPUMEHTA,  BBIABUKEHUS  TUIIOTE3,  BBIABICHUS
3aBUCUMOCTH  MEXIY  HCCICAYEMBIMU  BEIMYHMHAMM,
O0BSICHEHUS MIOJIY4ECHHBIX pe3ynbTaToOB u

(¢hopMynpoBaHMsI BBIBOJIOB C HCIOJIB30BAaHHEM HAYYHBIX




aKTyallu3UpoBaTh 3a/adyy, BBIIBUraTh THUIIOTE3y €€
pelieHusi, HaXOAuUTh apryMEHThI I J0Ka3aTelbCTBa
CBOMX YTBEp:KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUU

peuieHus;
- QHAJIU3UPOBATh MOJYUYECHHBIE B XOJ/I€ PELICHUS 3a/1a4u
pe3yibTaThl, KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTh, MPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETb INEPEHOCUTHb 3HAHMS B II03HABATEIbHYIO U
IMPAaKTUYCCKYIO o0JacTu KHU3HECACATCIIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX NPEAMETHBIX
obJacrei;

- BBIIBUraThb HOBBIE WJEH, IPEUIaraTb OPUTHMHAIBHBIC
MOAXOIBI U PELIEHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHMs B MO3HABATEIbLHOU U
COLIMAJIBHOM ITPAKTHUKE

MOHATHI, TEOPUM U 3aKOHOB;

- c(OpPMHUPOBAHHOCTh YMEHHSI BBIICIATH CYIIECTBEHHBIC
NPU3HAKH BUPYCOB, KIETOK IPOKAPHOT W DYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPTraHU3MOB, BHUJOB,
OMOTreoIeHO30B M JKOCHCTEM; OCOOCHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB M MPEBPAIICHUS JHEPTHH B KIETKE,
(hoTocHHTE3a, TUIACTUYECKOTO U YHEPTETUYECKOr0 0OMEHa,
XEMOCHHTE3a,  MHTO3a,  MeWo3a,  OIUIOJIOTBOPEHUS,
pa3BUTHS U PA3MHOXKEHUS, WHAMBUAYAJILHOTO Pa3BUTHS
opranu3ma (OHTOreHe3a), OOpbObI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'O otbopa, BH1000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpele OOuTaHWUS,
BIUSHUS ~KOMIIOHCHTOB  JKOCHCTEM, aHTPONOTE€HHBIX
W3MCHCHHI B 9KOCHUCTEMAX CBOCH MECTHOCTH,
KpyroBOpOoTa BEIIECTB M IMpPEBpalleHHEe JHEPruu B
o6uocdepe;

- chOpPMHUPOBAHHOCTh YMEHHUS peliaTh OMOJIOTHYECKHE
3a/1a4, COCTABJISATh TEHOTUITUYECKUE CXEMBI CKPEITUBAHMS
JUISL  pa3HbIX TUIIOB  HACIEJOBaHUS TIPU3HAKOB V
OpraHU3MOB, COCTaBIIATb CXEMbl IEPEHOCAa BELIECTB U
SHEPTHUH B DKOCUCTEMaxX (1MW MUTAHUS, TUIIEBHIE CETH)

OK 02. MHcnonb3oBath
COBpPEMEHHBIE  CpEeCTBa
TIOWCKa, aHanmm3a |
WHTEPIIpETALUN
uH(popMaluuy, u
uH(pOpMaIMOHHBIE
TEXHOJIOTHH TUTSt
BBITIOJTHEHUS 3a/1a4y
npodecCuOHATbHON
JeSITebHOCTH

B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMS:

- c(hOpMUPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
IUanore  KyJiabTyp, CIIOCOOCTBYIONIETO  OCO3HAHHIO
CBOET'0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOMN
KyJbTYpbl KakK CpEACTBA B3aUMOJCUCTBUS MEKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTM HAyYHOM JIESITEIBHOCTH,
TOTOBHOCTB OCYILIECTBIISATH MPOEKTHYIO u
HCCIIEIOBATENBCKYIO IEATENBHOCTh UHANBUIYAIBHO U B

rpymnrmne.

- cOpPMHPOBAHHOCTh YMEHHUH KpPUTHUYECKH OIICHWBAThH
UH(pOPMaIIHIO OMOJIOTUYECKOTO COJIepXKaHHUA,
BKITIOYAIOIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3IHIHBIX
UCTOYHHUKOB (CPEJCTBa MacCOBOM WH(pOpMaluu, HaydHO-
MOITYJISIPHBIE MaTEepPHAIIbl); HHTEPIPETUPOBATH ATHUECKUE
aclieKTbl COBPEMEHHBIX HCCIEIOBaHMA B OMOJIOTHH,
MeIHIMHE, OMOTEXHOJIOTHH, paccMaTpUBaTh TI00aTbHBIE
9KOJIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH, ()OPMUPOBATH
MO0 OTHOIIEHHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

- c(hOpMHPOBAHHOCTb YMEHHH CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE W YCTHBIE COOOIIEHHS Ha  OCHOBE
O6uosiornyeckoit HHGOpPMAIK U3 HECKOJIBKUX UCTOUHUKOB,
I'PaMOTHO HCIIOJIB30BATh MOHATUIHBIN anmapaT OMOJIOTHH




OBaajnenne YHHBePCAIBLHBIMHU
NMO3HABATEJILHBIMH 1€HCTBUSIMH:

B) pabora ¢ ungopmanmei:

- BJAJCTh HAaBBIKAMHU IIOJIy4eHUS HHGOpPMALUK U3
UCTOYHHKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIBHO
OCYILIECTBIATh IOWCK, AaHalIW3, CHCTEMAaTH3alUI0 M|
MHTEPIIPETAlNI0 HMHGOPMAIMHM PAa3JIUYHBIX BHUIOB H
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHl B PA3IMYHBIX (OpPMATax C y4eTOM
Ha3HA4YeHUs WHPOpPMAIMM W LEJIEBOH ayJUTOpPHH,
BBIOMpas ONTUMAlIbHYIO (OpPMY TPEICTABICHUS |
BU3YyaJIM3aIiH;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
nHpOpMaINH, €¢ COOTBETCTBHE IMPABOBBIM M MOPAJILHO-
TUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeACTBa HMH(OPMAIMOHHBIX |
KOMMYHUKAI[HOHHBIX ~ TEXHOJIIOTMH B  PEUICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX
3aja4y  Cc coOsoJieHueM TpeOOBaHUM 3PrOHOMMUKH,
TEeXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHH s,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAITUOHHOI
0C30IMaCHOCTH;

- BIAJETh HaBbIKAMHM pPACIO3HABAHMUS W  3aIIUTHI
uHpopManuy, MH(POPMALMOHHOM 0e30macHOCTH
JTMYHOCTH.

Y4eOHbIMU

OK 04. DddextusHo
B3aUMO/ICHICTBOBATh u
paboTath B KOJJIEKTUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTU U
CaMOOMPEIEICHUIO;

-OBJIQJICHHE HaBbIKAaMHU y4eOHO-HMCCIIEA0BATEILCKOM,
MIPOEKTHOM M COIHMAILHON JIEATEIbHOCTH.

OBJIaZIeHl/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH
AeCTBUAMU:

0) coBMecTHas1 1esITeJIbHOCTh.

- IOHUMAThb U UCTIOJIb30BATh IMPCUMYIICCTBA KOMaHI[HOI\/'I
Y UHAMBHUIYaJIbHOM paboThI,

- HpI/IO6peTeHI/Ie OIlbITa MPHUMEHCHUSA OCHOBHBIX MECTOJ0B
Hay4YHOT'O IIO3HAHUA, HCTIOJIb3YCMBbIX B OHOJIOTUU:
Ha6J'IIO,ZIeHI/I$[ U OINHCAaHHA XUBBIX CHCTEM, HPOLCCCOB U
HBHCHHﬁ; oprannu3aliui MU IMPOBCACHUA OMOJIOTUYECKOTO

OKCTICPUMEHTA,  BBIABMIKEHUS  THUIOTE3,  BBISABICHHS
3aBUCMUMOCTH  MEXIY  HCCIEAYEMbIMU  BEIMYMHAMM,
00BsICHEHUS MOJTy4YEHHBIX pe3yabTaToOB u

(dhopMyIMpoBaHHs BBIBOJIOB C HCIOJIB30BAHUEM HAYYHBIX
TOHSITUH, TEOPUI U 3aKOHOB




- [pPUHUMATh €M COBMECTHOM  JeSTEeNbHOCTH,
OpraHu30BbIBATh M KOOPJMHUPOBATH JEUCTBUS IO €€
JOCTUKEHUIO: COCTaBJISITh I1aH NecTBUIA,
pacmpeneniarb poJii C Y4eTOM MHEHHMM YYaCTHUKOB
00CyXXIaTh pe3ysbTaThl COBMECTHOU pabOThI;

- KOOPJIUHUPOBATh M BBINOJIHATH PabOTy B YCIOBHUAX

peanbHOTO, BUPTYAJBHOIO M  KOMOMHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBIISATh IMO3UTHBHOE CTpaTEruyecKoe
MOBEJACHUE B PA3JIMYHBIX CUTyalUUsaX, HPOSBIATH

TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM
OBiajgeHne YHMBepPCAJBHBIMH  PeryJsiTHBHBIMU
JeHCTBUSIMU:

) NPpUHSITHE ce0s1 U APYrUX JIIOJIEei:

- IPUHUMATh MOTHBBI U aPTYMEHTBI APYTUX JIOAEH MpH
aHaJIn3€e Pe3yJbTaTOB JIEATEIbHOCTH;

- TIpU3HABAaTh CBOE IPaBO M NPaBO APYTUX JIOAEH Ha
OIUOKHU;

- pa3BHBaTh CIIOCOOHOCTHb MOHUMAaTb MHUP C TMO3UIIUU
JPYTOro 4eJ0BeKa.

OK 07. CopneiicTBoBaTh
COXpaHEHHIO
OKpYKaroIien Cpenbl,
pecypcocOepekeHuIo,
OPUMEHSTh 3HaHUS 00
U3MCHCHUN KJIIMaTa,
MPUHIIUIBL  OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTHBHO EeHCTBOBATH
B Ype3BbIYAHBIX
CUTYaIUIX

B 00/1acTH 3K0JI0rHYECKOT0 BOCIITUTAHMSA:

- chOpPMHPOBAHHOCTh  JKOJIOTMUYECKOM  KYJIBTYPHI,
MMOHMMAaHUE  BIMSHUSA  COLUAIbHO-3KOHOMHUYECKHX
MPOILECCOB HAa COCTOSHUE MPUPOJHOW W COIUAIBLHOM
Cpenpl, OCO3HaHHE rJ1006aTBEHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIeM;

- IUIAaHUPOBAaHME W OCYILECTBICHHE JACHUCTBUU B
OKpYXXalolllel cpelle Ha OCHOBE 3HAaHWUS IeJlel
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HEINpUATHE JEUCTBUM, IPUHOCALIUX BpeN
OKpY>KaroIleu cpese;

- yMEHuE  IPOTHO3UPOBATH
9KOJIOTUYECKHE  IOCJIEIICTBUS
JEWCTBUM, IPEOTBPAIIATh HX;

HeOIaronpusITHIC
NPEAIPUHUMAEMBIX

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh TOTyYCHHBIC
3HaHUSL JJIs1 OOBSICHEHUS OMOJIOTMYECKHX IPOILECCOB M
SIBIIGHUW, JUIS TIPUHATUS TPAKTUYECKUX pEIIeHHH B
MTOBCETHEBHOM JKU3HHU c 11(S)1520 o0OecreyeHnus
0€30MacCHOCTH CBOETO 3/I0POBbS U 370POBbS OKPYKAIOIINX
JONIel, COOJIONEHHST 370pOBOTO 00pasza >KU3HHU, HOPM
TPaMOTHOTO TIOBEICHUS B OKPYXKAIOIICH MPHUPOIHOM
cpene; TOHUMAaHWE HEOOXOJWMOCTH  HWCIIOJIb30BAHUS
JOCTHKEHUI COBpEMEHHOW OHOIIOTUU W OMOTEXHOJOTHit
JUTSL pallMOHATIEHOTO TTPUPOOTIOIB30BAHMS




- PACIIUPEHHE OIBITA AEATEIBHOCTH 3KOJOTMYECKON
HaIlpaBJICHHOCTH;

- OBJIAZICHHE HABBIKAMHU Y4eOHO-HCCIEI0BATEIbCKOH,
IIPOEKTHOM ¥ COLMAIILHOMN NEATEIBHOCTH

I[IK 1.3. Odopmisars
TEXHUYECKYIO
JOKYMEHTaIUI0 Ha
IIPOEKTUPYEMBIE
YCTPOUCTBA.

OBaaneHue YHHBEPCAJIbLHbIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ nHdopmanueii:

- BJIQJCTh HAaBBIKAMHM TIOJY4YCHHS WHGOpMAIUU U3
HCTOYHHKOB Pa3HBIX THUIIOB, CaMOCTOSITEIIbHO
OCYIIECTBJISATh TOWCK, aHaJlu3, CHCTEMaTH3aIluI0 |
HWHTEpIpeTaio WHOOPMAIMU pPA3IMYHBIX BHJIOB U
(hopM mpecTaBiICHNUS,

- CO371aBaTh TEKCTHI B Pa3UYHBIX (opMarax ¢ y4eToMm
Ha3Ha4YeHHs HMHPOPMALMH U 1EJICBOM  ayJUTOPHUH,
BbIOMpass ONTUMallbHYyI0 (QOpMy MpEACTaBICHUS H
BHU3yaJIU3aIUH.

YueOHbIMU

- c(hOpPMHUPOBAHHOCTh YMEHHMSI BBIIEIATH CYIIECTBEHHBIC
MPU3HAKA BUPYCOB, KIETOK TIPOKAPHOT H DYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, BUJIOB,
OMOreoIeHO30B M JKOCHUCTEM; OCOOCHHOCTH MIPOLIECCOB
oOMeHa BeIIeCTB U MPEBpAILllEHUS IHEPTHH B KIETKE,
(hoToCHHTE3a, MIIACTHYECKOTO M SHEPTreTHIECKOro OOMeHa,
XEMOCHHTE3a,  MHTO3a,  Meio3a,  OIUIOJIOTBOPEHHUS,
pa3BUTHS W PA3MHOXKECHHS, WHIUBUAYAIBHOTO DPA3BUTHS
opranu3ma (OHTOreHe3a), OOpbObI 3a CyIIECTBOBaHHE,
€CTECTBEHHOI'O otOopa, BUJI000pa30BaHus,
IPUCTIOCOOTICHHOCTH OpPraHU3MOB K cCpele OOuTaHws,
BIIUSHUS  KOMIIOHEHTOB  JKOCHUCTEM, aHTPOIOTECHHBIX
U3MEHEHWH B  DJKOCHUCTEeMaXx  CBOEH  MECTHOCTH,
KpyroBOpOTa BEHIECTB U MPEBpAIICHUE DHEPIrUU B
ouocdepe;

- c(hOpPMHUPOBAHHOCTh YMEHHS TPHUMCHSITH MONyUYCHHBIC
3HaHUS M1 OOBSICHEHUs OWOJOTMYECKHUX MPOILECCOB U
SBJICHUW, JUIS TIPUHATHS TPAKTUYCCKUX pEIICHHA B
MOBCETHEBHON  JKM3HM €  [EeNbl0  oOecredeHus
0€30IMaCHOCTH CBOETO 3JI0POBBS U 370POBbSI OKPYKAFOIIHX
JrOel, COOMIOeHUsT 370pOBOro obOpa3a KHU3HU, HOPM
rpaMOTHOTO TOBEAEHUS B OKPYXAKOIIEH MNPUPOIHOMN
cpene; TOHMMaHWE HEOOXOAMMOCTH  MCIIOJIb30BAHHS
JOCTIDKCHHH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHI
JUISI PAIlOHAJILHOTO MTPUPOIONOIB30BaHUS.




2. CTPYKTYPA U COJEPKXAHUE OBI[[EOEPAI%OBATEJILHOFI
JUCHUIIJINHBI
2.1. OO0beM IMCHHUIIMHBI 1 BUIbI Y4eOHOH padoThI

Bup yueOHoi padoThI Oo6bem B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI IMCHHUILIMHBI 72
B T.Y.

1. OcHOBHOE coaep:kaHne 62
B T.4.

TEOPETUUCCKOE 0OyUCHHE 38
MPAKTUYECKUE 3aHATUS 14
1ab0paTopHbIE paOOTHI 4
KOHTPOJIbHBIE paOOThI 6
2. IIpodeccnoHATbHO-OPUEHTHPOBAHHOE COJepP:KaHue 8

(comepxaHue MPUKJIATHOTO MOTYJIA)

B T.4.
TEOPETHUYECKOE 00yUEeHUE 2
MPAKTUYECKUE 3aHATHUS 6
WHIUBUYyAJIBHBINA TPOEKT HET
IIpomexyrounasi arrecrauus (auddepeHunpoBaHHbII 2
3a4eT)
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2.2. TemaTH4ecKkuil IJIAH U COAEPKAHMUE TN CIUTLINHBI

HanmenoBanne pasaciioB u

Copepxanue yueOHOro Marepuaia (OCHOBHOE U PO eCcCHOHaTbHO-OPUEHTUPOBAHHOE),

O0BeM YacoB

TEM 71a00pATOPHBIE U IPAKTUUECKUE 3aHITHSL, IPUKIAJHON MOAYNb (IpU HAJIUYNHN)
1 2 3
PA3JEJI 1. KIIETKA — CTPYKTYPHO-®YHKIIMOHAJIBHAS EIMHULIA KUBOT'O 18
Tema 1.1. buonorus kax Coaeprxanue yueOHOIro MaTepuaJa 2
Hayka. O0mast CoBpeMeHHBIE OTpaciu OMOJIOTHYECKUX 3HaHWK. CBS3b OMOJIOTMU C APYTUMH HayKaMu: OMOXHUMHUS, 2
XapaKTEpUCTHKA KU3HU ouodusuka, OMoHuka, reHoreorpadus u aAp. Posb u MecTo 6uosioruu B GOpMUPOBAHUU COBPEMEHHOM
Hay4yHOM KapTUHBI MHpa. YPOBHM OpraHu3aluu *XuUBoM MaTtepuu. OOmias xapaKTepUCTHKA >KU3HU,
CBOMCTBA KUBBIX CUCTEM. XMMHUYECKHI COCTaB KJIETOK.
Tema 1.2. CtpykTypHO- Coaep:xxaHue y4eOHOIro MaTepHuaJia 6
(GyHKIIMOHAIbHAs Knerounas teopus (T. IIBann, M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIOKEHUS COBPEMEHHOMN 2
OpraHu3alus KJIeTOK KJIETOYHOM Teopuu. THIIBI KIETOYHOM OpraHu3aluu: MPOKAPHUOTHUECKUN M HYKapUOTHUYECKUIL.
OAHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHue npokapuotudeckoi kinetku. CtpoeHue
syKapuoTHueckon kiaetku. Hekierounsle popmsl xxu3nu (BUpycChl, OakTepuodarn).
JlaGopaTopHble paboThI 2
1. «CtpoeHue KIETKU (pacTeHHs, *HBOTHbIE, I'pUObI) M KJIETOUHBIE BKJIIOYEHHUS (Kpaxmail, 2
KapOTHHOHUIbI, XJIOPOIJIAcThl, XpoMoIuIacThl)». IloaroroBka MuKponpenapaToB, HaOIOJEHUE C
MIOMOIIbI0O MUKPOCKOIIA, BBIBICHUE PA3IMUUi MEXAY M3ydaeMbIMH OOBEKTaMH, (GOPMYIHPOBAHUE
BBIBOJIOB.
IpakTHyecKoe 3aHATHE 2
1. BupycHble u OaktepuanbHble 3a0osieBaHus. OOIME MPUHLHUIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX 2
BemiecTB. OcoOEHHOCTH TNPUMEHEHUs aHTUOMOTHUKOB. IlpesncraBieHue YCTHBIX COOOIICHHH C
Mpe3eHTalMel, MOITOTOBJIEHHBIX M0 NMEePEYHI0 HCTOYHUKOB, PEKOMEHJOBAHHBIX MPENoaBaTeIeM.
Tema 1.3. CtpykTypHO- Coaepxanue yueOHOIro MaTepuaa 4
¢dynkunonanbHeie GakTopel | Xpomocomuas teopuss T. Moprana. CTpoeHHE XpOMOCOM. XpPOMOCOMHBI HAOOp KIETOK, 2
HACJIEICTBEHHOCTH TOMOJIOTMYHBIE U HETOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOUIHBIA U TUIUIOUAHBIN Habop. HyknenHoBbie
kuciotel: JIHK, PHK naxoxnaeHue B kjeTke, UX CTpoeHHE M (QYHKIMH. MaTpuuHble IpPOIECCHl B
KJIETKE: peruiiKaIus, Oonocuures Oenka, penapanws. | eHeTHYeCKuid KOJI M €ro CBOMCTBA.
IIpakTHyecKoe 3aHATHE 2
2. Pemienue 3a1a4 Ha onpeieeHne MOCIe0BaTeIbBHOCTH HYKJIEOTHI0B, AMUHOKHCIIOT B HOPME U B 2
cilyyae M3MEHEHHs nociieoBatenbHocTh Hykieotuaos JJHK.
Tema 1.4. O6men BeutecTB 1 | ConepkaHue y4eGHOro MaTepuasa 2
IIPEBPALIEHUE SHEPTUU B [Tonatue meTaboau3M. ACCUMIIIALIUS U TUCCUMWIISILIUAS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa 2

KJICTKE

BEIIECTB: aBTOTPO(GHBIM W TeTepoTpOodHBIN, a’dpoOHBIH M aHa’poOHbIM. [lmacTudyeckuii 0OMEH.
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dorocunTe3. XeMOCHHTES.

Tewma 1.5. )Kuznennsiii nuki | Cojgep:kanue ydeOHOro Matepuasa 2
KJIETKU. Muto3. Meiio3 Kiterounslii uki, ero nepuoasl. MUTO3, €ro CTaiuu M MPOUCXOAAIIME IIpolecchl. buomornueckoe 2
3HaueHne MuTo3a. Meio3z u ero craauu. IloBeneHue xpomocoM B Meio3e. KpoccuHrosep.
buonornueckuii CMbICI MENO3a.
KonTtpouabHas pabora «MoseKysipHbII YPOBEHb OpraHU3alluy )KUBOIOY. 2
PA3JIEJI 2. CTPOEHUE U ®YHKIIUU OPTAHU3MA 20
Tema 2.1. Ctpoenue Coaeprxanue yueOHOIro MaTepuaJa 2
opranu3ma MHOTrOKJIeTOYHbIE OpPraHu3Mbl. B3anMOCBS3b OpPraHoB M CHCTEMBl OPraHOB B MHOT'OKJIETOUHOM 2
opranusme. ['oMeocTas oprannsma U €ro noJiJiepKaHue B PoLEecce )KU3HENAEATEIbHOCTH.
Tema 2.2. ®opmbl Coaep:xaHue y4eOHOIro MaTepHuaJia 2
pasMHOKeHHs opranu3MoB | dopMbl  pasMHOXKEHUs OpraHu3MoB. becnosoe u mojoBoe pa3MHoOkeHue. Buasl Oecrosoro 2
pasmMHoxeHus. IlomoBoe pasmHoxeHue. ['amerorene3 y >kMBOTHBIX. CrepMaroreHe3 M OOTEHE3.
CtpoeHue noJoBbIX Ki1eToK. OmI010TBOPEHUE.
Tema 2.3. OnTOrenes Coaep:xaHue yueOHOro MaTepuaJia 2
pacTeHUid, )KUBOTHBIX U NuauBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 U ero crajauu. [loctamOpuoHanbHbliA Mepuo/. 2
YesioBeKa Crasuu mMoCTAIMOPHOHAIBHOTO Pa3BUTHUS Y )KMBOTHBIX M 4YeloBeka. [IpsmMoe M HempsiMoe pa3BUTHE.
buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHUH.
Tema 2.4. 3akonoMmepHocTu | Coaepaxanue y4eGHOro MaTepuasia 4
Hacle10BaHHs OCHOBHBIE TIOHATHSI TEHETHKHU. 3aKOHOMEPHOCTH oOpa3oBaHusi TrameT. 3akoHbl [. Mennens 2
(MOHOTHOPUTHOE M TOJUTHOPUIHOE CKpelMBanue). B3anmoelicTBre reHoB.
ITpakTHyecKoe 3aHATHE 2
3. Pemenune 3amay Ha ompeseneHre BEPOSATHOCTH BO3HHUKHOBEHUS HACIIEICTBEHHBIX MPHU3HAKOB IPH 2
MOHO-, TU-, TIOJINTUOPUTHOM U aHAIM3UPYIOILIEM CKpPEIIMBAHUH, COCTABICHHE T€HOTUITMUECKUX CXeM
CKpEITHBaHMUSI.
Tema 2.5. Cuennennoe Coaeprxanue yueOHOro MaTepuaJa 4
HaclieIoBaHue NpU3HakoB | 3akoHbl T. Moprana. CrenjeHHOe HaclieloBaHHE T'€HOB, HapylleHue clenieHus. HacienoBaHue 2
MIPU3HAKOB, CIICTJIEHHBIX C MTOJIOM.
IIpakTHyecKoe 3aHATHE 2
4. PemeHne 3ajad Ha OIpeeNIeHUEe BEPOSTHOCTH BO3HMKHOBEHUS HACIIEICTBEHHBIX MPH3HAKOB IPH 2
CIIETIJICHHOM HacCJIeZIOBAaHUH, COCTaBJIEHUE TeHOTUIMYECKHX CXEM CKpEIIMBaHUSI.
Tewma 2.6. 3akoHomepHocTH | Coep:kaHue y4eOHOr0 MaTepuasa 4
WU3MEHUYUBOCTH V3MeHYMBOCTh TPU3HAKOB. BUABI M3MEHUYMBOCTH: HACIEICTBEHHAs M HEHACIEICTBEHHAs. 3aKOH 2

TOMOJIOTUYECKHX PSAIOB B HaciencTtBeHHoW m3MmeHunBoctu (H.M. BaBuioB). MyranmonHas Teopus
NU3MCHYUBOCTH. BI/IIH:I MYTaI_[I/Iﬁ U NOpUYUHBI HWX  BO3HUKHOBCHUA. KapI/IOTI/IH YCJIOBCKaA.
HacnencrBennbie 3a0oneBanus yenoBeka. ['eHHbIE U XpOMOCOMHBIE 00JIe3HU yesnoBeka. bone3nu c
H&CHCHCTBCHHOﬁ IpCaAPaACIIOJIOKCHHOCTLIO. 3HaueHue MCIIHL[PIHCKOﬁ TCHCTUKHU B IPCAOTBPAICHUN U
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JICYCHUH TE€HETUYCCKUX 3a00JIEBAHMI Y€IIOBEKA.

IlpakTHYecKkHne 3aHATHS 2
5. Pemenue 3amau Ha ompenesieHHE TUNA MYTAllMW TpU Tepefade HACIEACTBEHHBIX IMPH3HAKOB, 2
COCTaBJICHHE F€HOTUITNYECKIX CXeM CKpEIIMBaHMUSI.
KontpouabHnas pa6ora «CtpoeHne u QyHKIIUN OpraHU3May. 2
PA3EJI 3. TEOPUS DBOJIIOLIUA 6
Tewma 3.1. Uctopus Copep:kaHue y4eOHOIro MaTepuaJia 2
SBOJIIOLIMOHHOTO YYEHHS. [lepBrie sBomroronHble koHnenuuu (OK.b. Jlamapk, XK.JI. broddon). Dsomronmonnas teopus Y. 2
Mukpo3BOTIOIHS HapBuna. CHHTETHYECKAast TEOPHs HBOJIIOLIUU U €€ OCHOBHBIE TOJOKEHUS.
MuxkposBomronust. [lomymsnus Kak SJeMEHTapHas €IMHUIA HBOJIONUH. | €HEeTHYeCKHe OCHOBBI
ABOJIIOLMU. DIIEMEHTapHble (PaKkTOpbl 3BOJIONUHU. EcTecTBEHHBIM OTOOpP — HampaBiSOUIUi (hakTop
sBosIOIIMU. Bu1o00pa3oBaHne Kak pe3ysbTaT MUKPOIBOIIOIH.
Tema 3.2. Makpossomonus. | Coaep:kaHue y4eGHOro MaTepuaJia 2
Bosnuknosenue u passutue | MakposBomonusi. GopMbl U OCHOBHBIE HampasiieHHs Makpossoitonmu (A.H. Cesepuos). Ilytu 2
KHU3HU Ha 3emiie JOCTHKEHUs Onosoruyeckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emIie.
['unoTe3sl U TeOpUM BOSHUKHOBEHUS XU3HHU Ha 3emiie. [losiBIeHNE MEPBBIX KIETOK M WX IBOJIOIUSL.
ITpokapuoTsl U 3yKapuoThl. IIpoMCXOKIeHHE MHOTOKJIETOYHBIX OpraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I[apCTB JYKapHoOT.
Tema 3.3. Ilpoucxoxnenue | Coaep:kaHue y4eOHOro MaTepuaa 2
YEJIOBEKA — aHTPOIIOI€HE3 | AHTPOIIOJIOTHS — HayKa O yenoBeke. CucTeMaTuieckoe MojiokeHue yenoBeka. CXOACTBO U OTIINYHUSA 2
4esioBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOT€HE3a. DBOJIOLMS COBPEMEHHOTO YEJI0BEKA.
YenoBeueckue packl M HX €IUHCTBO. Bpems M myTM pacceleHuss 4YeJoBEeKa I0 IUIaHEeTe.
[TprcrocoOIeHHOCTh YeTI0BEeKa K Pa3HBIM YCIIOBHUSM CPEIBI.
PA3JEJI 4. OKOJIOI'Us 18
Tema 4.1. Oxonornueckne | Coaep:xaHue yueGHOro MmaTepuaJia 2
(baxtopsl u cpenbl kU3HU | Cpeapl OOMTaHMS OPraHW3MOB: BOJIHAS, HA3E€MHO-BO3/YILHAs, MOYBCHHAs, BHYTPHOPraHH3MEHHAS. 2
OU3NKO-XUMUYECKHUE OCOOEHHOCTU cpefl oOuTaHusi opraHu3MoB. [IpucnocoOnaeHus opraHu3MOB K
KHU3HH B paszHbIX cpenax. [lonsTHe skojormueckoro gaxrtopa. Kimaccupukarus sKOIOTHYECKUX
(daxTopos. [IpaBuno muanmyma 0. JInbuxa. 3akon TonepantHoctu B. llendopna.
Tema 4.2. [omymnsiuus, Coaepxanue yueOHOro MaTepuaa 4
COOOILECTBA, DKOCUCTEMBI | DKOJIOTHYECKAsl XapaKTEPUCTUKA BHIA M MOMYJISIUU. DKOJOTMYECKas HHUINA BUIA. DKOJOTHYECKHUE 2
XapakTepucTHKH nomynsanuu. CoobiiecTBa U 9KOCUCTeMbl. brorieHo3 u ero crpykrypa. CBsi3u MExXIy
opranu3smMamu B OuouieHo3e. CTPYKTYpHbIE KOMIIOHEHTBI 3KOCHCTEMbI: IMPOAYLEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BemecTB ¥ NOTOK 3HEPruH B dKocucTeme. Tpoduueckre ypoBHH
IIpakTHYeCcKoe 3aHATHE 2
6. Tpoduueckne mnenu u cetd. OCHOBHBIE TOKAa3aTeld SKOCHCTEMBbl. bromacca W TPOMYKIIHS. 2

DKOJIOTHYEeCKHe TUPaMUJIbI YKces, OnomMacchl U SHepruu. [IpaBuiio mupaMuabl SHEPTUH.
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Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX PAaCYCTHBIX 3a;[aH1/1171 o NepCeHoOCy BCUICCTBA U SHCPIUH B
9KOCHUCTEMAX C COCTAaBJICHHUEC TpO(bI/ILIeCKI/IX ueneﬁ " IIUpaMuj OMoMacCHI U OHCPIUn

Tewma 4.3. buocdepa -
r100aabHast 3KOJIOTHYECKAsT
cucrema

Coaep:xaHue yueOHOro MaTepuaJia

N

buochepa — xmBas oGosouka 3emnu. Pa3Butue mnpencraBineHuit o Ouochepe B Tpymax B.H.
Bepnanckoro. Ob6nactu 6uocdeps! 1 ee koMrnoHeHTHI. JKuBoe BemecTBo Onocdeps 1 ero GyHKIUH.
3aKOHOMEPHOCTH  cymiecTBoBaHUsA Ouocheprl. OcoOeHHOCTH Ouocdeppl Kak  TIOO0ATbHOM
sKocucTeMsl. JlnHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTs! BemiecTB 1 OMOreOXUMHUECKUE
UKJIBL. [ 1100abHBIC YKOJIOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH

Tewma 4.4. Bnusinue
AHTPOITOTEHHBIX (PaKTOPOB
Ha 6uocdepy

Coaep:xanue y4eOHOIro MaTepHuaJia

AHTpOTIOTeHHBIC BO3JEHCTBUS Ha Onocdepy. 3arps3HEeHHUs] KaK BHJ aHTPOIIOI€HHOTO BO3ACHUCTBHSL.
AHTponoreHHsle BO3AeWcTBHS Ha armochepy. BoszneilictBus Ha rtuapocdepy. BosapeiictBus Ha
mutocdepy. AHTPOIIOTEHHBIE BO3JCHCTBHS HAa OMOTHYECKHE COOOIIECTBA. YTIYOJIEHHO M3Yy4aroTCs
OTXO/Ibl, CBSI3aHHBIE C ONPEAEICHHON npodeccuei/cnenualbHOCTRIO.

N

HpaKTI/I‘{eCKOC 3aHsATHE

7. «Otxonpl mpousBojcTBa». Ha ocHoBe QenepanbHOro KiacCU()pUKAMOHHOIO KaTajlora OTXOJOB
OIPEAETATh KJIacC OMACHOCTH OTXOJOB; arperaTHoOe COCTOSHUE U (HU3HYECKyI0 (OpMY OTXOJOB,
o0pa3yromuxcsi Ha pabodyeM MecTe / Ha Tanax Mpou3BOICTBA, CBA3aHHbIE ¢ Ipodeccuei.

Tewma 4.5. Bnusinue
COLIMATIbHO-9KOJIOTHUECKUX
(haKkTOpOB Ha 3/I0POBHE
YeloBeKa

ConepxaHue y4eGHOro MaTepuaJjia

o

310poBbe U €ro cocrapistonie. GakTopsl, NOJOKUTENBHO U OTPULIATENBHO BIUSAIOLUINE HA OPraHU3M
yenoBeka. [IpobiieMa TEXHOIrEeHHBIX BO3/EUCTBUN Ha 3/I0pPOBbE YEJIOBEKA (JIIEKTPOMArHUTHBIE IOJIA,
ObITOBas XUMMsI, M30BITOUHBIE IIYMbI, pagvanus M T.I.). AJanTanyus OpraHu3Ma 4YellioBeKa K
¢dakTopam okpyxatouieil cpeapl. [IpuHnunel GopmupoBaHHs 340pOBbecOEPETaONIEr0 MOBEACHUS.
@dusnyeckasi akTUBHOCTb U 3J0pOBbE. BMOXMMHUECKHE aCIIEKThI PAllMOHAIBHOIO MUTAHUSI.

JlaGopaTopHble paboThI

N

2. «BrmusHre abnoTHyecknx (hakTOPOB Ha YellOBeKa (HU3KHE M BHICOKHE TEMITEPATYPHI )

N3ydyeHne MeXaHHW3MOB aJalTalliyd OpPraHu3Ma 4eloBeKa K HU3KMM M BBICOKMM TEMIIEpaTypaM M
OOBSICHEHHE TOJYYEHHBIX pe3yabTaToB U  (opMynHpoBaHHE BBIBOAOB  (IMMCBMEHHO) C
HCII0JIb30BAHNEM Hay4YHBIX MIOHATUM, TEOPUH U 3aKOHOB

B kadecTBe TPUITEPOB CHMXKAIOIIUX PAOOTOCIIOCOOHOCTH HCIIOJIB30BaTh YCIOBHS OCYLIECTBICHMS
npoeCCHOHATILHOM IeATENFHOCTH: IIyM, TEMIIEpaTypa, Gu3ndeckas Harpyska u T.1.

KonTpoabnasi padora «TeopeTndyeckue acleKThl SKOJIOTUN.

INPOPECCHUOHAJIBHO-OPUEHTUPOBAHHOE COJAEPKAHUE (COAEP KAHME INPUKJTAIHOI'O MOJAYJIA)

PA3JIEJI S. BUOJIOI'HA B 2KU3HHU

e}

Tema 5.1. buorexHosoruu B
YKU3HHU KaKIIOTO

Coaep:xaHue yueOHOIro MaTepuaJia

SN

buotexHonorus kak Hayka u Ipou3BoJCTBO. OCHOBHBIE HAIIPABICHUS COBPEMEHHON OMOTEXHOIOTHU.
Metonpsl OmorexHoaoruu. OOBEKTHI OMOTEXHOIOTNU. DTUKA OMOTEXHOIOTMYECKUX U T'€HETUYECKUX
sKcriepuMeHToB. [lpaBuwia moucka M aHaimM3a OMOAKOJIOTMYECKON WHGHOpMAIUU W3 PA3IAYHBIX

N
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HUCTOYHUKOB (Hay4Has W yd4eOHO-HaydHas JHTepaTypa, CpPEACTBA MAacCOBOW HH(OpMAIHH, CETh
WHutepHer u apyrue).

IIpakTuyeckoe 3aHsATHE 2
8. Keiicbl Ha aHanu3 uHGOpPMAIMU O HAYYHBIX AOCTHXKEHUAX B 00JaCTU T€HETUYECKUX TEXHOJIOTHIA, 2
KJICTOYHOW WHXKCHEPHH, IMHUIIEBBIX OMOTEXHOJOTHWH. 3almra Keiica: TpeiCTaBlieHHUE Pe3yIbTaToOB
pelieHrs KeiicoB (BBICTYIICHUE C MPE3eHTaINei)
Tewma 5.2. buorexnonoruu u | Coaep:kaHue y4eOHOro MaTepuaJia 4
TEXHHUYECKUE CUCTEMBI IIpakTuyeckoe 3aHsATHE 4
9. PasButHe OHWOTEXHOJIOTHMH C TPUMCHCHHEM TEXHHUYECKHX CHCTeM (OMOMH)KEHEpHs, 2
ononH(popMaTrka, OMOHHMKA) U UX TIPUMEHEHHUE B )KU3HH YEJIOBEKa, TIOUCK M aHAIHU3 WH(OPMAIIUU U3
pa3IMYHBIX UCTOYHUKOB (Hay4YHasi M ydeOHO-HAy4YHAas JIUTEeparypa, CpeicTBa MacCcoBOi nHpopmanuu,
ceTb MHTEpHET U Apyrue).
Keiicbl Ha aHanu3 uHGOpPMAIMN O PA3BUTHUU OMOTEXHOJOTUN C MPUMEHEHHEM TEXHUYECKHX CHCTEM
(o rpynmnam).
10. 3amura kelica: mpeaCcTaBICHUE PE3yIbTAaTOB PEIICHUs KeCOB (BBICTYIIJICHUE C MTPEe3EHTAINEH). 2
Jugppepenyuposannitii 3auem 2
Bcezo uacos: 72
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3. YCJIOBUSA PEAJIN3ALIMU TPOT'PAMMBI
OBIIEOEPA3OBATEJBHOM JUCIUTIIUHBI
3.1. TpeOoBaHUsI K MATEPUATbHO-TEXHHYECKOMY 00ecredeHuIo

Peanuzanuss mnporpamMMbl JTUCHUIUIUHBI TpeOyeT HalIU4yus Y4yeOHOTro
kabunera «buojgorum.

O6GopynoBanne yueOHOro KabuHera:

o Harnsgasie mocooust (KOMIUIEKTH y4eOHBIX TaOJIHII, TUIaKaToOB),

o TexHuueckue cpencTBaMu OOyUeHHUs: KOMIBIOTEp C yCTPONCTBAMU
BOCITPOU3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C IKPAHOM, YKa3Ka-
IIPE3EHTED IS NTPE3CHTALUN.

JlaboparTopusi, oOcCHalmeHHasi o0OOpyIOBaHMEM /JI IPOBeJACHUA
3aHATHH:

o MUKPOCKOIIbI, CEKYHJIOMEP, TOHOMETp, JlabopaTopHas IMocyaa
(MpoOupKH, MOACTABKU ISl MPOOUPOK, MUHIETHI, MECOK, CTYNKU C IMECTHUKAMH,
MIPEAMETHBIC W TIOKPOBHBIC CTEKJA, CTCKJISHHBIC MAJIOYKH, IMPEapoBaTbHBIC
uribl, (GuibTpoBasibHas OyMmara (candeTku), CTakaHbl) TUIEPTOHUYECKUN
pacTtBoOp xjopuaa HaTpus, 3%-Hblid PAaCTBOP MEPOKCUIA BOJOPOAA, PACTBOp HOAa
B MOJUCTOM KajluM, TJUIEPUH, KIYOHH KapTodess, JUCT 3JI0JeHU KaHAJCKOM,
107 psOUHBI OOBIKHOBEHHOW (pSAOMHBI WJIM TOMara), JyK pemyaThlid,
pa3BeJICHHBIE B BOJIC JPOXKIKH).

3.2. UudopmanmonHoe obecnievyeHne o0yueHust

3.2.1. OcHOBHBIE MeYATHLIE N3IAHUSA

1. buonorusi. 10-11 xmacc (yrayOJsieHHBIM ypOBEHB): YYE€OHUK s
cpeanero obmiero obpazosanusi / B. H. Speirun [u ap.]; mox oOmel pegakiueit
B. H. SIpeirura. — 2-e m31. — MockBa: UznarensctBo FOpaiit, 2022.

2. O6yxoB, /I. K. buonorus: kineTku u TKaHU: yuyeOHOE Mmocooue s
cpendero mnpodeccuonanpbHoro obpaszoanus / J[. K. O6yxo, B. H.
Kupunenkosa. — 3-e u3., nepepad. u gon. — Mocksa: UznatensctBo FOpaiit,
2022. — 358 c.

3. buonorus: y4eOHUK u MPAKTUKYM TS CpEIIHETO
npodeccuoHanbHoro obpasoranus / B. H. Apwirun [u ap.]; nox penakiueit B. H.
Spwiruna. — 2-e uza. — Mocksa: U3natensctBo FOpaiit, 2022. — 378 c.

3.2.2. JlonoiHUTEIbHbI€ HCTOYHUKH

1. Tewtnop . buonorus: 8 3 1. T. 1 / 1. Teitnop, H. I'pun, V. Crayr;
noa pen.P. Comepa; nep. 3-ro anrn. uszn. — 14-e uzn. —M. : JlaGopaTopus
3Hanui, 2022 — 454 c.
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2. [TaBmoBa, E. 1. Dkomorus: y4eOHMK W MPAKTUKYM MJIsI CPETHETO
npodeccuoHanbHoro oopazosanus / E. U. I1aBnosa, B. K. HoBukoB. — MockBa:
N3narensctBO FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. buonorus: yuenue o 6uocdepe: yuedHoe rnocodue
U1t cpenaero npodeccrnonansHoro oopazosanus / O. 3. Epemuenko. — 3-¢ usm.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4, bmunos, JI. H. Oxomorms: yueOGHOe mocoOue sl CpPETHETO
npodeccuonansaoro oo6pazoanust / JI. H. baunos, B. B. Ilomskora, A. B.
Cemenua; mon obmiedt pemaknuert JI. H. baunoBa. — Mocksa: M3narenbcTBo
FOpaiit, 2022. — 208 c.

S. bproxanp, ®. ®. I[IpombinuieHHas skojorus: y4deOoHuk / O.OD.
bproxans, M.B. I'padkuna, E.E. CnobnsikoBa. — MockBa: ®OPYM: NHOPA-
M, 2022. — 208 c.

6. Hecmenosa, H. H. Dxosorus yenoBeka: y4eOHUK U MPAKTUKYM IS
cpeanero mnpodeccuonansHoro obpazosanust / H. H. HecmenoBa. — Mockaa:
N3narenbcTBO FOpaiit, 2022. — 157 c.

7. buonorus s mpodeccuil U CHENUATLHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO NMpoduieil: yaeOHUK IS CTYA. YUPEXKACHUM cpel. mpod.
obOpazoBanus / B. M. Koncrautunos, A. I'. Pezanos, O. E. ®aneesa; nox pexn. B.
M. KoncrantunoBa. — M.: U3narenbckuii neHTp «Akagemus», 2016/ — 336 c.

3.2.3. DJIeKTpPOHHbIE U3IaHUS

1. buonorusi. 10-11 xmacc (yrayOJieHHBIM ypOBEHB): YYE€OHUK s
cpeadero oomero odpazosanus / B. H. Speirun [1 ap.]; moa obimieit penakimeit
B. H. Apsiruna. — 2-e uza. — Mocksa: U3narensctBo FOpaiit, 2022. — 357 c.

— (Hapomnoe mnpocsemenue). — ISBN 978-5-534-15630-0. — Tekcr:
anekTpoHHbI // O6pazoBarenbHas Mmiatdgopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/509241

2. Oo6yxoB, /I. K. buonorus: kieTku U TKaHU: yueOHOE mocooue s

cpeadero mnpodeccuonanbHoro obpazoanus / J[. K. OO6yxo, B. H.
KupunenkoBa. — 3-e¢ u3., nepepad. u gon. — Mocksa: UznatensctBo FOpaiit,
2022. — 358 c. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-

07499-4. — Texkct: snexktpoHHbIM // OOpaszoBatenbHas mnatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/494034
3. buonorus: y4eOHUK u MPAKTUKYM TS CpEIIHETO

npodeccruoHanbHoro oopasosanusi / B. H. Apwirun [u ap.]; nox penakiueit B. H.
SApwiruna. — 2-e uza. — MockBa: UznarensctBo IOpaiit, 2022. — 378 ¢. —
(ITpodeccuonansuoe odbpazoBanme). — ISBN 978-5-534-09603-3. — Tekcr:
anekTpoHHbI // OOpazoBatenbHas mnatgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/489661
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUTIIUHBI
KoHTposib © oOneHKa pe3yabTaTOB OCBOEHHUS 0011e00pa3oBaTebHON

UCIUAILINHBI

PaCKPBIBAIOTCA

yepes

AUCHUIIIIMHAPHBIC

pe3yabTaThl,

HarpaBjeHHbIC Ha (OpMHUpPOBaHWE OONUX U MPO(HECCHOHATBLHBIX KOMITCTCHIIUN

TI0 pa3/ienaM U TeMaM COIep)KaHusl ydeOHOTo MaTepHraa.

Oomas/npodeccnon
ajJbHast
KOMIIeTeH Ul

Paszgen/Tema

T oneHoYHBIX MePONPUATHH

Pazpea 1.
Kuerka — cTpyKkTypHO-
(pyHKUIHMOHAJIBHAS eINHUIA
sKHBOT0O

KonTposbnas
«MonexynspHbIi
OpraHU3alHH )KUBOT0Y

pabora
YPOBEHB

OK 02

buonorus xak Hayka. OO0mias
XapaKTEPUCTHKA KU3HH

3anonHeHne TaONUIBI C OMHCAHUEM
METOJIOB MHUKPOCKOITUPOBAHUS C WX
JOCTOMHCTBAMH U HEJJOCTATKAMH.
3anonHeHue Tabnuibl «Bkiaj ydeHbIx
B pa3BUTHE OMOJIOTHI»

3aroJHEHUE CPABHUTEIIBHONW TaOIUIIbI
CXOJICTBA W PA3IMYUN KUBOTO M HE
KHBOTO

OK 01
OK 02
OK 04

CtpyKTypHO-
byHKIIMOHATbHAS
OpTaHHU3aIHs KICTOK

OuenuBaemasi AMCKyccus 110 BOIpOcam
JEeKIHUU

Pa3paboTka MeHTaJbHOM KapThl IO
KJIaccu(UKaUN KIETOK M UX CTPOCHUIO
Ha TPO- M DYKAPUOTHYECKHX U TIO
[JapcTBaM B MUHH IpyIIax
BrimonHenue u 3ammra 1ab0paTOPHBIX
pabor:

«Ctpoenue KJIETKH (pactenus,
KHUBOTHBIE, TpHOBI) U  KJIETOYHBIE
BKIIFOYCHHS (Kpaxmaj, KapOTHHOWJIEI,
XJIOPOIIJIACThI, XPOMOIIIACTHI)»
[IpakTryeckoe 3ansitue. [IpencraBnenne
YCTHBIX COOOILEHUI ¢ mpe3eHTanuei,
MOJITOTOBJICHHBIX o NIEPEYHIO
HCTOYHHUKOB, PEKOMEHI0BaHHBIX
Mpero1aBaTesieM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATILHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN ONPOC

Pa3paboTka rioccapus

Pemienne 3amad  HaA  ompeneneHHe
MOCJIEI0BaTEILHOCTH HYKJIEOTH/IOB,
AMHUHOKHCIIOT B HOPME W B Cly4ae
H3MEHEHUS MOC/IEA0BaTEeIbHOCTH
Hykaeorunos JJHK

OK 02

OOMeH BEIIECTB U
MpPEeBpaIlCHIE YHEPTUU B
KIJIETKE

@pOHTAIBHBIN OIPOC
3anogHeHue CpaBHUTEIIbHOU TaOIULIBL
XapaKTEPUCTUK THIIOB oOMeHa
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BEILIECTB

OK 02 JKW3HEHHBI MK KIETKU. OO6cyxaeHne mo BoIpocam JIeKIHH
OK 04 Muto3. Metio3 Pazpabotka JICHTBI BpEMEHU
KU3HEHHOIO LIMKJIa
Pazpnen 2. Ctpoenue u KontponpHast pabora “CtpoeHue wu
(pyHKIUM OpraHu3Ma ¢byHKIIUYU Opranuzma’
OK 02 Crpoenue opranuzma OueHuBaemasi JUCKYCCHUS
OK 04 Pazpabotka MEHTaJIbHOUN KapThbl

TKaHEH, OpraHOB U CHUCTEM OpPIaHOB
OpraHu3MoOB (pacTeHus,, JKUBOTHBIE,
YeJIOBEK) C KpaTKOM XapaKTepUCTHKOU

ux QyHKIUH
OK 02 DopmBbl pa3MHOKEHUSA @poHTaIBHBIN OIIPOC
OpraHU3MOB 3amonmHeHne TaONUIBI C  KPaTKOH

XapaKTepUCTUKON U mpumepamu (Hopm
Pa3MHOKEHHUSI OPTAaHU3MOB

OK 02 OHTOreHe3 pacTeHui, Pa3paboTka  JEHTBI  BpEMCHH c
OK 04 JKABOTHBIX U YEJIOBEKa XapaKkTEPUCTUKOM JTAllOB OHTOIE€HE3a
OTJENbHOW TPYNIOM  KUBOTHBIX H
YeJIoBeKa 10 MUKPOTpyIIam
Tect/onpoc

CocraBneHne  JKU3HEHHBIX  ITUKJIOB
pacTeHuid 1Mo otaenaMm (MOXOBUIHBIE,
XBOIICBUIHBIC,  MAIOPOTHUKOBUIHBIE,
roJI0CEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH Pazpabotka rioccapus

OK 04 HacJIeIOBaHUs @poHTaANIBHBIN 0npoc

Tect o Bonpocam neKuuu

Pemienne 3amau  Ha omnpeaeneHue

BEPOSITHOCTH BO3HHKHOBCHHS
HaCIEACTBEHHBIX  TMPU3HAKOB  TIPH
MOHO-, JU-, TONUTHOPHUIHOM H
aHATM3UPYIOIIEM CKpEIIMBaHUH,
COCTaBJICHHE TECHOTUIIMYCCKUX CXEM
CKpEIIUBaHUS

OK 01 CremieHHOe HacleJOBaHe Tect

OK 02 IIPU3HAKOB Pazpabotka rioccapus
Pemienue 3amau  Ha omnpezaeneHue
BEPOSITHOCTH BO3HHKHOBCHHS
HACIEACTBEHHBIX  TMPU3HAKOB  TIPH
CIICTIJICHHOM HACJICIOBAaHUH,
COCTaBJICHUE TE€HOTUIIMYECKUX CXEM
CKpELIUBaHUS

OK 01 3aKOHOMEPHOCTH Tecr.

OK 02 W3MEHYUBOCTH Pemenue 3amau Ha ompeneneHue TUna

OK 04 MyTalHuu npu repenaye
HACJICACTBECHHBIX MIPU3HAKOB,
COCTaBJICHME TE€HOTHIIMYECKUX CXEM
CKpELIUBaHUS
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Pasznea 3. Teopus 3Bosronun

KontponbHas padora

OK 02 Ucropus sBomormonHoro  |OpoHTaNbHBIN OIIPOC
OK 04 yaeHus. MukposBosonus  |Pa3paboTka riioccapusi TS pMHUHOB
Pa3paboTka 7eHTBI BpeMEHU pPa3BUTHS
3BOJIIOIIMOHHOTO YUEHHUS.
OK 02 Maxkpo3Bomtonusi. OuenuBaemas JUCKYCCHSL:
OK 04 Bo3HHKHOBEHUE U pPa3BUTHUE |HUCIIOJb30BAHUE apryMEHTOB,
JKU3HU Ha 3emiie OMOJIOTUYECKOH  TEPMHUHOJIOTUH U
CUMBOJIUKH TUISt JI0Ka3aTeNIbCTBA
poJcTBa OpPraHHU3MOB pa3HBIX
CUCTEeMAaTUYECKUX TPYI.
Pazpabotka JICHTBI BpEMEHU
BO3HUKHOBEHUSI M Pa3BUTHUS KU3HU Ha
3emute.
OK 02 [Tpoucxoxaenue yenoBeka — |PpoHTAIBHBIN OIpoOC.
OK 04 AHTPOIIOT€HE3 Pa3pabotka JICHTBI BpEMEHU
IIPOUCXOXKICHUS YETIOBEKA.
Pa3nea 4. DxoJiorus
OK 01 Okonornyeckue ¢pakropel 1 |Tect mo skomorndeckuM ¢akTopam u
OK 02 Cpezbl )KU3HU cpeaaM KU3HU OPTaHU3MOB.
OK 07
OK 01 [Monynsauwus, coodbmectBa, |CocraBiieHue CXeM KpyroBopoTa
OK 02 3KOCUCTEMBI BEILIECTB, UCIIONb3Ys MaTrepHuabl
OK 07 JIEKIIUH
Pemienne npakTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUl 1O  IEPEHOCY
BEIIIECTBA M HHEPIUM B KOCHUCTEMAX C
COCTaBJICHHE TpoUUECKUX Ierneil u
nupaMuj; OMOMacChl U DHEPTHUHU.
OK 01 buocdepa - rmodanbHast OrneHuBaemasi JUCKYCCHSI.
OK 02 DKOJIOTMYECKAs CUCTEMa Tecr.
OK 07
OK 01 Bnnanaue antponorennsix | Tecr.
OK 02 ¢dakTopoB Ha Ouochepy [IpakTryeckas pabora.
OK 04
OK 07
IK 1.3.
OK 02 Bnusiaue conuanpHO- OueHuBaemasi JUCKYCCHUS
OK 04 9KOJIOTMYECKUX (aKkTOpoB Ha |BeinmonHeHue nabopaTtopHoi paboThl Ha
OK 07 3/10pOBbE YETIOBEKA BBIOOp
Pa3nen 5. Buosorus B :ku3Hu |3ammura Keuca: NPEICTABIIEHUE
pe3yapTaToB pemeHus KENCoB
(BBICTYIUIEHHUE C TIPE3EHTAINEN ).
OK 01 buotexHosnoruu B )ku3Hu BrimosHeHue  keiica  Ha  aHaNW3
OK 02 Ka)kJ10ro UH(pOpPMAIUK O HAYYHBIX JTOCTHXKEHUSX
OK 04 B 00JaCTH TEHETUYECKUX TEXHOJIOTHH,
IIK 1.3. KJIETOYHOW  WHKEHEPUM,  MHUIIEBBIX
OMOTEXHOJIOTHI (o rpyImam),
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MPEJICTABIICHUE PE3yJIbTATOB PELICHUS
KEWNCOB.

OK 01
OK 02
OK 04

IIK 1.3.

buorexHoNIOrHN B TEXHUYECKHE
CHUCTCMBI

Brimonnenue  keidica Ha  aHauM3
uH(pOopMaIU 0 pa3BUTHSA
OMOTEXHOJIOT U c IIPUMEHEHUEM
TEXHUUYECKUX CHUCTEeM (110 TpyIIam),
IPEACTAaBICHUE PE3yJIbTaTOB pELICHUs
KEHCOB.
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