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1. OO0mas xapakrepucTuka padoueii nporpaMmsl 0011e00pa3oBaTeIbHOI0
yueOHOro npeamera

1.1. MecTo npeaMeTa B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

OO6meoOpazoBaTeNbHBIA yueOHBIN TIpeaMeT «buonorus» sBisieTcss 00s3aTenbHON
4acThi0 0011e00pa30BaTEIHLHOrO IIHKIa 00pa30BaTeNIbHON MPOrpaMMBbl IO CHEIIMATBHOCTH
CIIO 09.02.07 Mu(popmMaimOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHUE.

1.2.1leqn ¥ IUIaHUPYeMbIe Pe3yJbTaThl 0CBOEHHS 0011€00PAa30BaTEJIBHOIO NPeAMeTA
1.2.1. esab 001meo0pa3oBaTe/IbHOIO MpeaMeTa

OO6meoOpazoBaTenbHbld  yueOHbI — mpenMer  «buomorus» — obGecreynBaeT
dbopMHpOBaHUE Yy CTYIACHTOB TIPEJACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHU3alMy KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI IPUHSATHUSI PEIICHUN B OTHOLLICHUU
00BEKTOB KUBOU MPUPOJBI U B MPOU3BOJACTBEHHBIX CUTYAIIUSX.

3anayu o01eo0pa3oBaTeILHOTO YUeOHOT0 MpeaMeTa:

1) cdopmupoBaTh MOHUMAHUE CTPOCHUS, MHOTO00Opa3nsi 1 0OCOOEHHOCTEH KUBBIX
CHUCTEM pa3HOTO YpPOBHS OpraHU3alluM, 3aKOHOMEPHOCTEW MPOTEKaHUs OMOJOTHYECKHUX
IPOLIECCOB W SIBJICHUW B OKPYXKAIOIIEH cpejie, MEeNOCTHOM HAay4YHOM KapTHHBI MUpAa,
B3aMMOCBSI3H U B3aIMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)  pa3BUTh YMEHHUSI OINPEIENATh KUBbIE OOBEKTHI B MPUPOAE; MPOBOJUTH
HaOJIIOJIGHUsT 32 DKOCHUCTEMaMH IS BBISABJICHHUS €CTECTBEHHBIX W aHTPOIIOTC€HHBIX
M3MEHEHHM, UHTEPIIPETUPOBATH PE3YJIHTATHI HAOIIOICHUI,

3) cdhopmupoBaTh  HABBIKM  TMPOBEACHHS  NPOCTEUITUX  OMOIOTHYECKUX
AKCTIIEPUMEHTAILHBIX UCCIEIOBAHUN C COOJIIOICHUEM MpaBmil 0€30MacHOro O0paIieHus ¢
00BbEeKTaMU U 000PYIOBAHUEM;

4)  pa3BUTh YMEHHUS UCIIOJIH30BATh MHGOPMAIHIO OMOTOTHYECKOTO XapaKkTepa 3
Pa3IMYHBIX UICTOYHUKOB;

5)  cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCECTBUS CBOEH JEATEILHOCTHU I10
OTHOIIICHHIO K OKpYJXKamIlei cpeae, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATH U
coOTI01aTh MEPHI TPOPIITAKTHKH 3a00ICBaHUT.

6)  cdopmupoBaTh MTOHUMAHHE 3HAYUMOCTU JOCTHUKEHUN OMOJIOTUYECKOM HAYKHU
M TEXHOJOTHMH B TNPAKTUYECKON MESITEIbHOCTH YENOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOIOTHH.

1.2.2. Ilnanupyemblie pe3yJIbTATHI OCBOCHHMS 0011e00pa30BaTeJbLHOI0 MNpeaMeTra B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO



Oco0oe 3HaueHne mpeaMeT uMeeT Mpu GOPMHUPOBAHUHU U PA3BUTHUU OOIIIUX

KOMIIETEHIIN:

Koa m HauMeHoOBaHHe

HnaﬂnpyeMble pe3yabTaTbl 0CBOCHUSA NTUCHUILIIMHBI

(popMupyembIx

KOMIIETeHI[H I Oomue'- JucuMILIMHApHbIE
OK 0l. Beibupate | JIuunoctHeie  pesynbTarthl  A0DKHBL | [IPO 1. ChopMHPOBaHHOCTH 3HAHHH O MECTe W POJH
crocoOBl pemeHus 3a1a4 | OTpakaTb B 4acTU:  TPYHOBOro | OHOIOTHH
poeCCHOHATBHOM BOCTIMTaHHSA: B CHCTEME HAy4YHOTO 3HaHWSA;, (YHKIHOHAIHHOM
JeSITeTbHOCTH - TOTOBHOCTh K TpPYAY, OCO3HAHWE | TPAMOTHOCTH UYEJNOBEKa U1 pPEImeHUS >KU3HEHHBIX
MIPUMEHUTEIHHO LIEHHOCTH MacTepCTBa, TPYHOII00ueE; npobIeM.
K pPa3IMYHBIM | - TOTOBHOCTH K aKTUBHOU aestensHOCTH | [IP6 2. CdopMupoBaHHOCTH yMCHHS pacKpHIBATh
KOHTEKCTaM TEXHOJOTUYECKON COJICpXKAHWE  OCHOBOIIOJIATAIONIMX  OHMOJIOTUYECKUX

)41 COLIHaJ'H:HOﬁ HalpaBJICHHOCTH,
CIIOCOOHOCTB MHHUIUHPOBATD,
IUIAHUPOBaTh M CaMOCTOSTEIBHO

BBINIOJIHATE TaKylO JesSTeIbHOCTE;
- WHTEepeC K pa3Tu4HBIM cdepam
npo(heCcCHOHAIBHOM 1SS TEILHOCTH.

MeranpeaMeTHbIe pe3yiIbTaThl 1OKHBI

OTpaxaTh:
Ognanenue YHHUBEPCAJIbHBIMU
yueOHBIMU MO3HABATEIbHBIMU
JNEUCTBUSAMMU:

a) 0a30BbIC JIOTHIESCKUE NCHCTBUS:
- CaMOCTOATENILHO (OPMYIHPOBATH U

aKTyalIn3upOBaTh npobiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh  CYLIECTBEHHBIN
NpU3HAK WM OCHOBAaHUS  JJIs
CpaBHEHHA, ki1accudukamm u
000011IEHHS;

- OIpenensATh LeNH ACSATENBHOCTH,

3a7aBaTh apaMeTphl

1 KPUTEPHU UX JOCTIKEHHS;

- BBIIBIITH  3aKOHOMEPHOCTH U
MIPOTUBOPEYHS

B pacCMaTPHBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JICATEILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB
LeJIsIM, OLIEHMBATh PUCKHU IOCIEICTBUI
JIeATEeNILHOCTH;

0) 0a30BEIE HCCIIEI0OBATEIIHLCKIE
JIEHCTBHS:

- BJIaNeTh  HaBBIKAMH  Y4eOHO-
HCCIIEA0BATEIbCKOM

)5 HpoeKTHOfI JACATCIIBHOCTHU, HABBIKAMH
paspelieHus mpooeM;

- BBUIBISITH MPUYMHHO-CIICACTBEHHbBIC
CBSI3H

U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBHUIAThH
THIIOTE3Y

TCPMHUHOB U MOHSTHIH: JKU3Hb, KJICTKaA, TKaHb, OpraH,
OpraHu3M, BUJ, MOMYJALHUSA, SKOCHUCTEMa, OHOIIEHO3,
ouocdepa; metabosu3M (0OMEH BELISCTB

U TIpeBpalleHUe YHEPIHUN), TOMEOCTa3 (CaMOpPEeryIIALus),
OuocuHTe3 Oelika, CTPYKTypHAs OpraHW3auys >KUBBIX
CHCTEM, JHMCKPETHOCTB, caMoperyJisius,
CaMOBOCIIPOU3BEJICHUE (penpoxyxius),
HAacJIeJCTBEHHOCTb, N3MEHUYMBOCTb, JHEPIO3aBUCUMOCTb,
pOCT ¥ pa3BUTHE, yPOBHEBAS OpraHU3aLIM.

I[IP6 3. CdopMHUPOBAHHOCTh YMEHHsI PacKpbIBATh
COZICP’)KaHWE  OCHOBOIONATAIOIINX  OMOJOTMYECKUX
TEOpUd M  TUNOTE3:  KIETOYHOH, XPOMOCOMHOM,

MYTALlMOHHOW, HBOJIIOLIMOHHOW, IPOUCXOKACHUS KUZHU
U 4YeloBeKa.

[IP6 4. CdopmMHupOBaHHOCT YMEHHUSI PpacKpbIBaTh
OCHOBOIIOJIArafoIe  OWOJIOTMYEeCKHUE  3aKOHBI U
3akoHoMmepHoctu (I. Mennens, T. Moprana, H.H.
Basunoga, 3. I'ekkerns,

®. Mromepa, K. bapa), rpaHuIisl uX MpuMEHUMOCTH K
JKHBBIM CHCTEMaM.

I1P6 5. IIpmobpereHne oOIBITa MPUMEHEHHUS OCHOBHBIX
METOJIOB HAYyYHOrO [O3HAHHS, HCIOJIB3YEMBbIX B
OmoyIoTHY: HAOITIOCHUS

U ONHCAHUS JKMBBIX CHCTEM, MPOIECCOB M SBIICHHIA;
OpraHM3allii W TPOBEIEHHs  OMOJOrMYEeCcKOro
OKCIICPUMCEHTA, BBIIBHUXKXCHU A TUIoTEe3, BBISIBIICHU S
3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BEIMUYUHAMH,
OOBSCHEHUSI TOJYYEHHBIX PE3YJIbTATOB
U (GOpMyIHpPOBaHHS BBIBOJOB C

HAYYHBIX TOHSTUH, TEOPUI U 3aKOHOB.
IMP6 6. CdopMHPOBAaHHOCTH YMCHHS  BBIJICIATH
CYIIECTBEHHBIC TIPU3HAKU BUPYCOB, KIIETOK MPOKAPHOT U
OYKapHuoT, OIHOKJICTOYHBIX )44 MHOTI'OKJICTOYHBIX
OpPraHM3MOB, BHJOB, OHOTEOI[EHO30B M 3KOCHCTEM;
OCOOEHHOCTH  MpOIeCCOB ~ OOMEHa  BEIeCTB U
NpeBpallleHusT JHEPrud B  KIETKe, (OTOCHHTE3A,
TUIACTUYECKOTO u 9HEPreTUYECKOr0 oOMeHa,
XeMOCHHTE3a, MHTO03a, Meii03a, OIUIOJOTBOPEHHUS,
pa3BUTHUSI U PA3MHOXKEHUSI, HHMBUAYATHHOTO PA3BUTHS
opranuzMa (OHTOTreHe3a), OOphOBI 33 CYIIECTBOBAaHUE,

HCII0JIb30BAaHUEM

! YKaspIBaKOTCS TMUHOCTHEIE 1 MmertanpenmetHsie pe3ynbratsl 13 PI'OC COO, B GopMUPOBaHNH KOTOPHIX Y4aCTBYET
o01mmeobpa3oBaTenbHas JUCHUIUINHA.

ZI[I/ICHI/IHJII/IHapHI)IG (npenMeTHbIE) pe3yIbTaThl yKa3bIBAIOTCS B COOTBETCTBHHM C MX HOJIHBIM nepeuHem Bo @T'OC COO.

[Ipenmetnsie pe3ynbraTsl 6azoBoro yposHs (IIP6) Hymepytotcs B cootBercTBUE @I'OC COO (IIpuxa3 Munobpuayku Poccun
ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.).




€€ pCIICHNA, HAXOAUTh apryMEHTBI JJId
JI0Ka3aTeIbCTBa CBOUX YTBEP)KICHHMI,
3a7aBaTh IMapaMeTpbl M KPUTEPUH
peLIeHus;

- aHaNM3MpPOBaTh MOJYYCHHBIC B XOHE
peueHus 3a7a4u Ppe3yibTaThl,
KPUTHUYECKH OLICHHUBATh 17
JOCTOBEPHOCTb, MPOTHO3UPOBATH
U3MCHCHHE B HOBBIX YCJIOBUAX;
pa3pabaTbIBaTh IUIaH perieHns
mpobIeMBl ¢ y4eTOM  aHajm3a
HUMEIOIIXCS MaTepHaIbHBIX u
HeMaTepHaIbHbIX PECYPCOB;
-- yMeTb IIEPEHOCHUTH
MI03HABATENbHYIO

" MIPaKTHYECKYIO
KUBHCACATCIBHOCTU,

- yYMeTb HUHTETPUpPOBATh 3HAHHSA W3
Pa3HBIX IPEIMETHBIX 00IacTel;

- BBIZBUTATh HOBBIC HJCH, Npelyiarath
OPUTHHANBHBIC IOIXObI U PEIICHHUS

3HAaHUA B

obacTu

€CTEeCTBCHHOTO otbopa, BUJI000pa30BaHus,
MIPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHus,
BIHSIHASL KOMIIOHCHTOB JSKOCHCTEM, aHTPOIIOTEHHBIX
W3MEHEHUN

B DKOCHUCTEMaX CBOCU MECTHOCTH,

KpYroBOpOTa BEIICCTB W MPEBpAIlllCHHE SHEPIHU B
ouocdepe.

I[MP6 7. CdhopMHPOBAHHOCTh YMEHHUS PUMEHSITH
TMOJYYCHHBIC 3HAHUA IJId O6’BHCH€HI/IH 6I/IOHOFI/I‘IGCKI/IX
MPOIIECCOB W SIBIICHWH, IS TPUHATHA MPAKTHYECKUX
pelIeHnii B TOBCEIHEBHOM KU3HU

C TeNBI0 00ecTIeYeHNsT OE30MTaCHOCTH CBOETO 3I0POBBS U
3I0OPOBBS OKPYKAIOMINX JIFOICH, COOMIOACHHUS 30POBOTO
o0pa3a JKHM3HHM, HOPM TpPaMOTHOI'O TIIOBCACHUS B
OKpYIKaromien MIPUPOTHOMN cperne; MOHUMAaHKE
HEOOXOIUMOCTH HCTIOIb30BaHUS JIOCTHOKCHUIA
COBpPEMEHHOH Ouomornu W  OWOTEXHOJOTWH st
PaMOHATIBFHOTO PHPOIOTIONIE30BAHHS.

IIP6 8.  CdopMupOBaHHOCTH  YMEHHS  pemaTh
Omonornyeckue 3aJadyd, COCTABIATH TECHOTHUITHYCCKHEC
CXEMBI CKPCIIBAHUS

JUIS  pa3HBIX THUIIOB HACJICAOBAaHUS NPU3HAKOB Yy
OpPTraHU3MOB, COCTABJIATH CXCMBI MEPEHOCA BEINCCTB U
OQHCPIUU B DOKOCUCTEMaAX (uerm NMHUTaHUs, MHIICBBIC
CETH).

IIP6 9. CdopMHPOBAHHOCTE YMEHHH KPUTHUCCKU
OIICHUBATh HH()OPMAITHIO OHOIOTHIECKOTO COACPIKAHMS,
BKITIOYAOIYI0 TICEBIOHAYYHBIC 3HAHWUSA U3 Pa3IHIHBIX
HCTOYHHKOB (CpeICTBa MacCcOBOW MH(OPMAITIH, HAYIHO-
MOITYJIAPHEIC MATEPUAITBI); HHTCPIPETUPOBATH STHUCCKUE
aCTeKThl COBPEMCHHBIX HCCIICIOBAHUI B OHOJIOTHH,
MeIUIUHE, ONOTEXHOJIOTHH;, PACCMATPUBATh TI100aIbHBIC

9KOJIOTUYECKHE npoOIIeMbl COBPEMEHHOCTH,
(opMHUpOBATh TO OTHOIICHHWIO K HHUM COOCTBEHHYIO
HO3ULHIO.

IP6 10. CdopmMupoBaHHOCTE YMEHHHA CO31aBaTh

COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE OHOJIOTHUYECKOM HH(DOPMAIUM M3 HECKOJIBKUX
HUCTOYHHMKOB, TPAMOTHO WCIOJIb30BaTh MOHSITHNHBIN
anmapar OMOJIOTHH

OK 02. MHcnoonn3oBaTh

COBpEMEHHBIE  CPE/CTBA
MIOMCKA, aHAIU3a

u HHTEPIpeTaLin
nHpopManuu

u UHGOPMAIHOHHBIC
TEXHOJIOTHH TSI
BBITIOTHCHUSI 3a1a4
poeCCHOHATBHON
JesATENbHOCTH

JINYHOCTHBIE  pE3YyNbTaThl  JIOJKHBI
OTpaXkaTh B YaCTH: LIECHHOCTH HAYYHOTO
TIO3HAHMS:
-c(hOpMHPOBAHHOCTD
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HayKH u
OOILECTBEHHOW MPAKTUKHU, OCHOBAHHOTO
Ha Juanore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B IIOJIUKYJIbTYPHOM MHpE.
MeranpenMeTHble pe3yIbTaThl OKHBI

MHPOBO33PCHUA,

OTpaXKaTh:
Osnazienue YHHBEPCATbHBIMU
y'-Ie6HI)IMI/l II03HaBaTCJIIbHbIMU
JIENCTBUSIMU:

B) paboTta ¢ uH(pOpMAIHEi:

- BJaJeTh HABBIKAMH  IOJYYCHUS
nHpOpMAHN

U3  UCTOYHHKOB  pasHbIX  THIIOB,

CaMOCTOSATCIIBHO OCYLICCTBJIATL IOKCK,
aHaJIn3, CUCTEMAaTHU3alluO

u HUHTEPIPETALIIO uHpopmanuu

I1P6 1. ChopMHUPOBAHHOCTh 3HAHMKA O MECTE M POJIH
OMOIOTHH

B CHCTEME HAy4YHOTO 3HaHWSA; (YHKIHOHAIHHOM
TPaMOTHOCTH YeJOBEeKa JUIS pEIICHUS KH3HEHHBIX
npooJieM.

P66 7. CdopMHUPOBAaHHOCTh YMCHHS MPUMEHATH
TMOJYUYCHHBIC 3HAHUA IJIsd O6'])$ICH€HI/I)I 6I/IOJ'IOFI/I'-IeCKI/lX
IIPpOLECCOB U HBJ’[CHI/II‘;I, JJId TIPUHATHUA TIPAKTUYCCKUX
pelIeHni B MOBCEIHEBHOM KU3HU

C TeNbI0 00ecTedeHns1 OE30MaCHOCTH CBOETO 3I0POBBS U
3I0POBbBSI OKPYKAOIIHX JIIOICH, COONIOICHHS 3I0POBOTO
o0pa3a JKH3HH, HOPM TpPaMOTHOT'O TIIOBEJACHUS B
OKpY Karomen MIPUPOTHON cpene; TOHUMaHHE
HEOOXOIUMOCTH HCTIOJIb30BaHUS JIOCTHOKCHUIA
COBPEMCHHOW OWOJMOTHM W OHOTEXHOJOTMH  UIs
PaIMOHATIBHOI'O MPHUPOIOTIOJIE30BAHHMS.

I[IP6 10. CdopMmupoBaHHOCT, YMEHHH CO37aBaTh
COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBe Omoorndeckoil wHpoOpMAIUU W3 HECKOIBKUX
HUCTOYHHUKOB, TPAMOTHO HCIOJNB30BaTh MOHATHITHBINA
ammapar OHOJIOTHH




Pa3IMYHBIX BHJIOB U ¢bopm
MIPEJCTABICHHS;
- OLICHUBATh JIOCTOBEPHOCTb,

JICTUTUMHOCTbD I/IH(I)OpMaI_II/II/I,
€C COOTBETCTBUC MPaBOBbBIM n
MOPAJIbHO-O9TUYCCKUM HOpMAM

OK 04. DdodexrusHO
B3aMMOJEHCTBOBATh u
paborath

B KOJIJICKTHBE

1 KOMaHIe

JIM4HOCTHEIE Ppe3yIbTaThl JOJI’)KHBI
OTpaXxaThb B 4aCTU: ICHHOCTU HAYYHOTI'O
MIO3HAHMS! OCO3HaHHE LIEHHOCTH
Hay4YHOH JEATEIBHOCTH, TOTOBHOCTh
OCYIIECTBIISTH MIPOEKTHYIO u
HCCIIEI0BATEIbCKYTO JeITeIIHOCTh
WHAWBUIYANbHO U B TPyIIIE.
MertamnpeaMeTHbIE pe3yIbTaThl JOJIKHBI
OTpaXkaTh:

Ognanenue YHHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH JECHCTBUSMHU:

0) COBMECTHAs e TEIIHOCTD:

- MOHMMATh " HCTIONIb30BaTh
MIPEeNMyIIeCcTBa KOMAHAHON

1 MHAWBUyaJIbHON paboThI;

- IOpUHUMATh LEIM  COBMECTHOH
JesITeIbHOCTH,  OpraHW30BBIBATH U
KOOPAMHUPOBATh AEUCTBUSA

10 €e JOCTH)KEHHIO: COCTABIITH ILIAH
JENCTBUI, paclpenesaTh POJIU C yUETOM
MHEHUHl ~ yYacTHHKOB 00CyXIaTh
pe3yJbTaThl COBMECTHOM pabOTHI

I1P6 5. ITpuoOpereHue OmbITa MPUMEHEHUS OCHOBHBIX
METOAOB HAYYHOTO TIIO3HaHMSA, UCIIONB3YEMBIX B
Omonornu: HaONIONEHUS M OIMCAHUS JXKUBBIX CHCTEM,
IIPOLIECCOB U SBJIEHMM; OpraHu3allid WM IPOBEICHUS
OHMOJIOTHYECKOTO AKCIEPUMEHTA, BBIIBIDKCHUS THIIOTE3,
BBISIBJICHHMSI ~ 3aBUCUMOCTM ~ MEXIY  HUCCIETyeMbIMHU
BEJINUMHAMH, OOBSCHEHUS MIOJTYYEHHBIX PE3YJIbTaToB

u  (GOpPMYyIMPOBAaHMS BBIBOJOB C HCIIOJIb30BAaHHEM
HAay4HBIX IIOHATUH, TEOPUl U 3aKOHOB

OK 07. CopeiicTBOBaThH

COXpaHEHHIO
OKpy>Karouien cpenpl,
pecypcocOepekeHutIo,

MIPUMEHSTH 3HAHUS
00 M3MEHEHHHU KJIMMAaTa,
TIPUHITUTIE OEPEXITNBOTO
MIPOU3BOJICTBA,
3ppeKTHBHO
JIeiCTBOBATh

B 4ype3BbIYAHBIX
CI/ITyaHI/IHX

JIMuHOCTHBIE  PE3YyJbTAaThl  JOJIKHBI
OTpakaThb B YaCTHU: DKOJOTMYECKOTO
BOCIHTaHMSA: - C(HOpPMHPOBAHHOCTH

9KOJIOTHYECKOH KyNbTyphl, TOHUMaHUE
BIMSHHAA  COLHUAIBHO-DKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE MTPUPOIHOMN

U COLMAIBHOM Cpelapl, OCO3HAHUE
rJ100aJIbHOTO XapaKTepa KOOI HIECKUX
npo0iem;

- IUIAHHUPOBAaHHWE U OCYIIECTBIICHHE
JIEUCTBUII B OKpyKarouled cpeae Ha
OCHOBE 3HAHHUS LEJel yCTOHYMBOIO
Pa3BUTHS YEIIOBEYECTBA;

- AKTUBHOE HENpUATHE JEHCTBUIA,
MIPUHOCAIINX BPEJ OKPYKaIOIIEH Cpele;
- YMEHHE MIPOTHO3UPOBATh
HeOaronpusTHIE 9KOJIOTUYECKUE
MOCTIEICTBUS MIpeIPUHIMAEMBIX
JIECTBUH, NIPENOTBPAILATD UX;

- pacuIMpeHHe OIbITa JESTEIHHOCTH
DKOJIOTUYECKON HAIPaBIEHHOCTH.
MerTamnpeaMeTHBIE pE3yIbTAThl JOJIKHBI
OTpaXkaTh:

OBnagenue YHHUBEPCAIbHBIMU
KOMMYHUKAaTHUBHBIMU JEHCTBUSMHU:

0) COBMECTHas ICATCILHOCTb:

- MOHUMATh u HCTIONB30BaTh
NIPEUMYIIECTBA KOMAHIHOM

1 MHAWBUYaIbHON paboTHI;

- TOpUHUMATh LEMH  COBMECTHOU
JESATENbHOCTH,  OPraHW30BBIBATE U
KOOPAWHUPOBATh ACHCTBUSL

[0 €€ JOCTHKEHUIO: COCTABIATH IUIAH
JefcTBUH, pacpeAesTh PO C yUETOM
MHEHMH  YYaCTHHUKOB 00CYXIaTh

I1P6 5. IlpuoOpeTeHue OIbBITa MPUMEHEHHUS OCHOBHBIX
METOJIOB HAyYHOTO I[O3HAHMS, MWCIOJIB3YEMBIX B
Ouonorun: HabIIOICHHS

W OIMCAHUS KHMBBIX CHCTEM, IIPOLECCOB M SIBICHHN;
OpraHu3alii | TIPOBEICHUS OHMOIIOTUIECKOTO
SKCIICPUMEHTa, BBIIBIKCHHS THUIOTE3, BBISBICHUS
3aBHCUMOCTH MEXKAY HCCICAYEMBIMH BEIMINHAMH,
00BSICHEHUS TTOTyYEHHBIX PE3YIETATOB
u  (QopMyTHpOBaHUS BBIBOJIOB C

HayYHBIX TIOHATHH, TEOPUIl U 3aKOHOB.
IMP6 6. CdopMUPOBAaHHOCTH YMEHHUS  BBIACIATH
CYIIECTBEHHBIE MTPU3HAKH BUPYCOB, KJIETOK ITPOKAPHOT 1
SYKapuoOT;  OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHWU3MOB, BHUIOB, OHOTEOICHO30B H HKOCHUCTEM;
0COOCHHOCTH  TPOIlECCOB ~ OOMEHa  BEMIECTB |
NPEBpPAIlCHAs JHEPIMM B  KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO " 9HEPreTUIECKOTr0 oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS,
pa3BUTHS U Pa3MHOXKCHUS, MHMBHYaTbHOTO PA3BUTHI
opraHu3mMa (OHTOreHe3a), 60pbObI

3a CyIIIECTBOBAHHE, €CTECTBEHHOTO otbopa,
BUI000Pa30BaHMsI, TPUCTIOCOOIIEHHOCTH OPTaHU3MOB K
cpelne OOWTaHWS, BIMSAHUS KOMIIOHEHTOB JSKOCHCTEM,
AHTPOIIOTCHHBIX U3MCHCHUHN

B 9KOCHCTEMaX CBOEH MECTHOCTH,

KPYroBOpOTa BEIIECTB M IPEBpalleHHE OJHEPrHHd B
ouocdepe.

I[MP6 7. CdopMUpOBaHHOCTb YMEHHUS TNPUMEHSTH
MOJTyYCHHBIE 3HAHWS Ui OOBSCHEHHS OHMOIIOTHYECKUX
MIPOIIECCOB W SIBIICHWM, IS TPUHATHA TPAKTHIECKUX
pelIeHnid B TOBCEIHEBHOM KU3HU

C 11eJIbI0 00ecTieueHNsT O€30MMaCHOCTH CBOETO 37I0POBBS U
3JI0POBBSI OKPY’KAIOIIHX JIFO/ICH, COOIIIOICHHS 3J0pPOBOTO
obpaza JKM3HH, HOPM TpPaMOTHOTO IIOBEJCHUS B
OKpYXKarouien MIPUPOJTHOM cpene; NOHMMaHHe

HUCIIOJIb30BAHUECM




COBpPEMEHHOM

pe3yapTaThl COBMECTHOH paboThHI HEOOXOIUMOCTH WCIIOJIb30BaHUS

OMOTEXHOJIOT M

PanMOHAILHOTO IPUPOJONONb30BAHNUS

2. Crpykrypa u coaepxkaHue 0011e00pa3oBaTEJIbHOI0 Y4eOHOI0 IIpeaMeTa

2.1. O0beM y4eOHOro nmpeamMera ¥ BUAbI y4eOHOH padoThl

Bun yuebHo paboThl

O0BEM B yacax

O06beM 00pa3oBaTENIbHOM MPOrpaMMbl yUeOHOTO IIpeIMeTa 56
B TOM YHCIIC

1. OcHoBHOE conepkaHue 44
B TOM YHCJIE:

TeopeTuieckoe o0ydeHue 30
MPaKTUYECKHUE 3aHATHUS 12
mabopaTopHbIE 3aHATHS 2
2. [IpodeccroHanbHO-OPUECHTUPOBAHHOE COICPIKAHNE 10
B TOM YHCJIIE:

TEOPETHUECKOE 00yUueHne 2
MPAKTUYECKHUE 3aHITUS 6
mabopaTOpPHBIE 3aHITHS 2
[IpomexxyTounast arrectanusi B popme nudPpepeHInpoBaHHbIN 3a4eT 2

JNOCTHIKEHUH




2.2. TemaTuuyecKkuii IVIaH U coJeprKaHue 00111e00pa30BaATEILHOI0 NpeaMeTa

B KJIETKE, X CTPOCHHE U (DYHKITHH.

Konrr
KOMIIETEHIINH
(dbopMHupOBaHU 1O
HaumenoBanue Coneprxanue yueOHOTro MaTepuaia 1 (popMel O0Bem B KOTOPBIX
pa3zenoB U TeM OpraHM3aIiy JesTEIbHOCTH CTYIEHTOB yacax | CIIOCOOCTBYeT
AJIEMEHT
MpOrpaMMBbI
1 2 3 4

Paznen 1. Kierka - CTpyKTypHO-QYHKIIMOHAIbHAS SMHHIIA dKUBOTO 14
Tema 1.1. Coneprxkanne y4eOHOro MaTepuana 2 OK 02.
buonorus xax 1. CoBpeMeHHbIE 0Tpac/Ii OMOJIOTUYECKUX 3HAHUM. 2
Hayka. OO0mas 2.CBs13b OMOJIOTHH C IPYTUMH HaAyKaMU: OMOXUMUS,
XapakTepucTHKa  |[omodusuka, OMoHNKa, reHoreorpadus u Jp.
PKU3HU 3. Ponw 1 MmecTo Guosoruu B popMHUPOBAHUHT

COBPEMEHHOM HAYYHOU KapTUHBI MUpA.

4.YpoBHU OpraHu3aliuy *K1UBOW MaTEPHUHU.

5.001mas XxapakTepuCcTHKA KU3HH, CBOMCTBA KUBBIX

CUCTEM.

6. XUMUYECKUN COCTAB KIIETOK.

7. Bxo/1HOM KOHTPOJIb

B TOM unciie NpakTUYECKUX 3aHATUN -
Tema 1.2. Coneprkanue y4eOHOro MaTepuaa 5 OK 01.
CTpyKTypHO- 1.Knerounas teopus (T. lIBann, M. llneiinex, P. 1 OK 02.
dyHKIIMOHANBHAS  [BupXOB). OK 04.
OpraHu3anus 2.OCHOBHBIE I10JIOKEHUS COBPEMEHHOM KJIETOUHOM
KJIETOK TECOPUH.

3.Tunel KJIIETOYHOM OpraHU3aluu: IPOKAPUOTUUECKUI U

DYKapUOTHYECKHIA.

4.O1HOKJIETOYHBIE 1 MHOTOKJIETOYHBIE OPTaHU3MBI.

5.CtpoeHure npoKapuOTUYECKOM KIIETKH.

6.CTpoeHHE 3yKapUOTHIECKOMN KIETKH.

7.  Hexnerounsie GOpMBI KU3ZHU (BUpYCHI,

OakTepruodaru).

B ToM ymciie 1a00paTOPHBIX 3aHATHN 2

1.JTaboparopHoe 3ansTHE « CTpOECHNE KIETKHU (pacTeHMs, 2

PKUBOTHBIE, TPUOBI) U KJIETOYHbIE BKIIOUCHHS (Kpaxmal,

KapOTHHOM/IBI, XJIOPOILIACTHI, XPOMOILIACTHI)»

B TOM unciie NpaKTUYECKUX 3aHATUN 2

1.IIpakTuueckoe 3aHATHE. «Bupycuslie u 2

OakTepuaTbHbIC 3a00JICBAHUS
Tema 1.3. CojeprkaHue y4eOHOro MaTepuaja 3 OK 01.
CrpykTypHO- 1. XpomocoMHas teopust T. Moprasna. 1 OK 02.
Gyskmonansueie  2.CTpoeHHE XPOMOCOM. XPOMOCOMHBIM Ha0Op KIETOK,
dakTopsI FOMOJIOTUYHBIE M HETOMOJIOTUYHBIE  XPOMOCOMBI,
HACJICACTBCHHOCTH [TalyTOMJIHBIA U JUTUIOUIHBIN HA0OD.

3. Hyxneunossie kucnotsl: JIHK, PHK naxoxnenue




4. MarpuuHble OpoLEcChl B KJIETKE: peIrIMKalus,
OuocHuHTe3 OeJKa, pernapanusi.
5. I'eneTnueckuii KOO U €ro CBOIMCTBA.

B TOM unciie NpaKTUYECKUX 3aHSATUN

[\

1.Ilpaktuueckoe 3anAtue. «Pemenue 3amau  Ha
ONpeACICHue  MOCJIEAOBATEIbHOCTH  HYKJICOTHOB,
AMUHOKHUCIIOT B HOPME H© B CJlydyae W3MEHEHUSA
[ocae10BaTeIbHOCTH HYKIeoTu 0B JTHKY.

Tema 1.4.

(OOMEH BELIECTB U
MpeBpaIIcHIe
PHEPTUU B KJIETKE

Coaepikanue yu4eOHOro MaTepHaia

\S)

1. IMousTrEe META0OIIN3M.

2. ACCUMWIIIIASL U JUCCUMWIIALNAA -
MeTa00IM3Ma.

3.Tumpl  oOMEHa  BEIIECTB: aBTOTPOHBIA |
reTepoTpoHBIN, a3POOHBIM U aHAIPOOHBIH.

4, IInactrueckuii oOMeH.

5. doTocHuHTE3.

6. XeMOCHHTE3.

JIBE€ CTOPOHBI

B TOM 4ncie NpakTHYEeCKUX 3aHATUI

OK 02.

Tema 1.5.
JKW3HEHHEBIN ITHKIT
KJIeTKHA. MUTO3.
Meiio3

Copneprxanue yueOHOTro MaTepuasa

[\

1 KneTounblii LUK, €r0 MEPUOIBI.

2 MuTo3, ero cTaguu U NPOUCXOIAIINE TPOLIECCHI.
3 buonornueckoe 3HaueHUE MUTO3A.

4. Meii03 1 €ro cTagum.

5 [ToBeneHue XpoMOCOM B MEHO3E.

6 Kpoccunrosep.

7. buosiornyeckuii CMbICI Mero3a.

B TOM 4ncie NpakTHYEeCKUX 3aHATUI

OK 02.
OK 04.

Paznen 2. CtpoeHue

U QYHKIIMHM OpraHu3Ma

Tema 2.1.
Ctpoenue
opraHuszma

Coneprxkanne y4eOHOro MaTepurasa

1. MHOrOKJIETOYHBIE OPTAHU3MBI.

2. B3anmoCBA3b OpraHoB W CHUCTEMBI OpPraHoOB B
MHOT'OKJICTOYHOM OpPraHUu3Me.

3. ['omeocTaz opranu3Ma W €ro NOJAJIEp’KaHHE B
MPOIECCEe JKU3HEICSITEIIbHOCTH.

B TOM 4ncie NpakTHYEeCKUX 3aHATUI

OK 02.
OK 04.

Tema 2.2. @opmbl
pa3MHOXEHUS
OpraHU3MOB

Copepxanue yaeOHOTO MaTepuana

1 @DopMbI pa3MHOXKEHHSI OPTaHU3MOB.
2 becnonoe u nosioBoe pa3MHOKEHHUE.
3. Buzpsl 6ecnonoro pa3MHOKEHHUS.

4 ITonoBoe pa3zMHOXKEHUE.

5. I'ameTorenes y ;KUBOTHBIX.
6.CriepmaToreHes u 0OTeHe3.

7.CTpOoeHHE MONOBBIX KJIETOK.

8. Om1010TBOPEHHE.

B TOM 4ncie NpakTHYEeCKUX 3aHATUI

OK 02.

Tema 2.3.
OHTOreHes
pacTeHUN,

Coneprkanne y4eOHOro MaTepurana

“NuauBuIyanbHOE pa3ButTHe
2.OMOpHOTeHe3 U ero CTaauu.

OpPraHHU3MOB.

3.I1ocToMOpHOHAIBHBIN TTEPHO/I.

OK 02.
OK 04.
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’KUBOTHBIX U

4.Cramuu  MOCTAMOPHUOHATIBLHOTO Pa3BUTHS Y

YeIOBEKa YKUBOTHBIX U YEJIOBEKaA.

5. [Ipsamoe u HEMpsIMOE pa3BUTHE.

6. buonoruueckoe ctapeHue U CMepTh.

7.OHTOTE€HE3 paCTCHUH.

B TOM unciie NpakTUYECKUX 3aHSATUN -
Tema 2.4. CojeprkaHue y4eOHOro MaTepuaa 3 OK 02.
3akOHOMEPHOCTH  |1.OCHOBHBIE TTOHSATHS T€HETUKH. 3 1 OK 04.
HACJICI0BAHMS 2.3aKOHOMEPHOCTH 00pa30BaHUs TaMeT.

3.3aK0HBI T. Meunnens (MoHOTHOpUTHOE u

MOJTUTUOPUIHOE CKPEIIUBAHHE).

4.BzanMoielicTBUE T'€HOB.

B TOM unciie NpaKTUYECKUX 3aHATUN 2

I.ITpaktnueckoe  3anatrve. «Pemenue 3amad  HQ| 2

onpeeraeHue BEPOSITHOCTH BO3HUKHOBEHUS

HACJEACTBEHHBIX  MPU3HAKOB TPH  MOHO, -,

MONUTHOPUIHOM U aHAJIM3UPYIOUIEM CKPEIIMBAHUU,

COCTABJICHHE TeHOTUTTHYECKUX CXEM CKPEIIMBAHUS.
Tema 2.5. Coneprxkanne y4eOHOro MaTepurana 4 OK 01.
CuenieHHoe 1.3akons! T. Moprana. 2 OK 02.
HacJeqOBaHUE 2.CuerjieHHOe  Hacjie[IOBaHWE TE€HOB, HapyIICHUE
MPU3HAKOB CLEIUICHUS.

3. HacnenoBanue npu3HaKkoB, CIEIJIEHHBIX C OJIOM

B TOM unciie NpaKTUYECKUX 3aHATUN 2

I.ITpaktnueckoe  3anarve. «Pemenue 3amad  HQ| 2

onpeeaeHue BEPOSITHOCTH BO3HUKHOBEHUS

HACJEACTBEHHBIX  INPU3HAKOB  TPHU  CLEIJICHHOM

HacJIeOBaHUM, COCTABJICHUE T'€HOTUIIMYECKUX CXEM

CKpEITUBAHUS.
Tema 2.6. CojeprkaHue y4eOHOro MaTepuaa 4 OK 01.
3akoHOMepHOCTH  |1. N3MeHYMBOCTD IPU3HAKOB. 2 OK 02.
M3MEHYUBOCTHU 2. Bunesr M3MEHUYMBOCTH: HACIEACTBEHHAS U OK 04.

HEHACIIEJCTBEHHAS.

3.3aKOH TOMOJIOTMYECKUX PSIAOB B HACJIEIACTBEHHOM

n3menurBocT (H.M. BaBuios).

4. MyTanoHHasi TEOpUsi U3AMEHYMBOCTH.

5. Bunbl MmyTanuil ¥ NpUYUHBEI UX BOSHUKHOBEHHUS.

6. Kapuotun uenosexa.

7. HacnenctBenubie 3a0051eBaHUs YETOBEKA.

8. ['eHHBIC 1 XPOMOCOMHBIC OOJIE3HH YETIOBEKA.

0. bonesnu c

HacJIeICTBEHHOU

[PEAPACIION0KEHHOCTBIO.

10.3Hauenue MEIUITMHCKON T€HETHUKU B

[peA0TBpalICHUN u JICYEHU U TEHETUYECKHUX!

B TOM 4ncie NpakTHYECKUX 3aHATUI 2

1.Ilpaktuueckoe 3anAtue. «Pemenue 3amau Ha 2

ompeNeleHUe  THMAa  MyTalldd  TOpH  Tepeaade

HAaCJIEACTBEHHBIX MIPU3HAKOB, COCTAaBJICHHE

FEHOTHITMYECKUX CXEM CKPEIIMBAHU.
Paznen 3. Teopus 3BoJIIOIUMN 6
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Tema 3.1.
Hctopus
HBOJIFOLIMOHHOTO
YUYECHMUS.
MUKpO3BOIIOLUS

Coneprkanue yueOHOTo MaTeprasa

[\

1.Ilepssie sBomtonnonHbie koHHenmu (JK.b. Jlamapk,
JK.JL. Broddon).

2.9BomonnonHas Teopust Y. JlapBuna.
3.CuHTeTHYeCKasi TEOPHSI SBOJIOIUHN U €€ OCHOBHBIE
[MOJIOKEHUSI.

4. MukposBosntonus. [lonmynsiius kak
BJeMEHTapHas €IMHUIIA SBOJIOIINH.

5. ['eHeTHYecKue OCHOBBI HBOJIOLIHH.
DnemMeHTapHbIe (haKTOPHI IBOJIOIUH.
6.EctecTBeHHBIN OTOOP - HAMPABIAIOMIHKA GaKkTop
SBOJIIOLIUH.

7. BunoobpazoBanue kak pe3yabTaT

B TOM 4ucIe NpakTU4eCKUX 3aHATUI

OK 02.
OK 04.

Tema 3.2.
Maxkpo3BOTIOLIHS.
BO3HUKHOBEHUE U
pa3BUTHE )KU3HHU Ha
3emiie

ConeprxkaHne y4eOHOro MaTepurana

\S)

1. MakposBoatonus.

2.DOopMBI 1 OCHOBHBIE HAIIPABJICHUS MAKPOIBOIIOLIMHI
(A.H. CesepriioB).

3. [TyTn noctrxeHuns GMOJIOTHYECKOTo Mporpecca.
Coxpanenue 6mopa3sHooOpas3us Ha 3emiie.

4. I'unoressl ¥ TEOpUKM BO3HUKHOBEHMS )KM3HU Ha
3emuie.

5. [TosiBneHne nepBhIX KIETOK U UX 3BOJIIOLIUS.
[IpoKapHOTHI U DYKapHUOTHI.

6. [IpoucxoxaeHne MHOTOKIETOYHBIX OPTaHU3MOB.
7. Bo03HMKHOBEHME OCHOBHBIX LIAPCTB 3YKApPHUOT.

B TOM 4ncIie NpakTUYeCKUX 3aHATUI

OK 02.
OK 04.

Tema 3.3.
[IpoucxoxaeHue
yeJioBeKa -
QHTPOIIOTEHE3

Coneprxkanne y4eOHOro MaTepurana

\S)

1. AHTpOIIOJIOTHS - HAYKa O YEJIOBEKE.
2.CucteMaTHUeCcKOE MOJI0KESHIE YEII0BEKA.

3.CX0CTBO U OTJIMYMS YEIIOBEKA C YKUBOTHEIMH.
4.OCHOBHBIEC CTaJMU AHTPOIIOTEHE3A.

5.2BOJIIOIUS COBPEMEHHOTO YETIOBEKA.

0.UenoBeueckue pachl U UX €IUHCTBO.

7. Bpewms u mytu pacceneHus 4yenoBeKa 1o IIaHETE.
8. [Tpucnoco0aeHHOCTh YeI0BEKa K pa3HbIM
YCIIOBUSIM CPEJIbI.

B TOM 4nciie NpakTUYECKUX 3aHATUN

OK 02.
OK 04.

Paznen 4. Dxosorus

Tema 4.1.
DKOJIOTHYECKHUE
(bakTophI U cpenbl
PKI3HU

Coaepkanne yu4eOHOro MaTepuaia

1.Cpenbl oOUTaHUs OPraHU3MOB: BOJIHAsI, HA3E€MHO-
BO3/1ylIIHAsl, IOYBEHHAsI, BHYTPUOPTaHU3MEHHASI.
2.DU3UKO-XUMHUECKUE OCOOCHHOCTHU Cpell 0OUTaHUS
OpraHU3MOB.

3. [TpucnocoOneHust OpraHu3MOB K KHU3HH B

pa3HBIX cpeax.

4. [ToHsiTHE 5KOJIOTHYECKOTO (PaKTOpA.

5. Knaccudukamms SKOJIOTHUECKUX
(bakTopoB.

6. [TpaBmiio munumyma 1O. JIubuxa.

OK 01.
OK 02.
OK 07.
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B ToM uncnie IMPaKTUYCCKUX 3aHATHH

Tema 4.2. ConeprkaHue y4eOHOro MaTepuaa 4 OK 01.
[Tonynsius, 2 OK 02.
Co00MIeCTBa, 1.DKoornyeckas XapakTepUCTHKa BHIA WM TIOMYJISIHH. OK 07.
PKOCHCTEMBI JKOJOoru4ecKasi HUIIa BUA.

2.9KO0JIOTUYECKUE XapaKTEPUCTUKH MOMYJISALIH.

3.Co00111eCcTBa ¥ IKOCUCTEMBI.

4. buorenos u ero cTpykrypa.

5. CBsi3u MEX]ly OpraHu3MaMy B OMOLIEHO3E.

6.CTpyKTypHBIE KOMIIOHEHTHI 3KOCUCTEMBIL:

[IPOYLIEHThI, KOHCYMEHTBI, PEIyLICHTHI.

7.KpyroBopotT BEHIECTB U IIOTOK SHEPTUU B DKOCUCTEME.

8. Tpodudeckue ypoBHH.

B TOM unciie NpakTUYECKUX 3aHSATUN 2

1. [TpakTnueckoe 3anarue. «Tpoduueckue nenu u 1

cet. OCHOBHBIE TOKa3aTeIH IKOCHCTEMBbI. buomacca u

MPOAYKIUS.  ODKOJOTHUECKHWE  THpPaMHIbl  YHCEN,

O6romaccsl U 3Heprud. [IpaBuiio mupamMuab SHEPTUNY.

2.IlpakTnueckoe 3aHsTHE. «PelleHHe NPaKTHKO -

OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN IO TEPEHOCY)| 1

BEILIECTBA M DSHEPrUUM B HIKOCHCTEMAax C COCTABIICHUE

TpoUyeCcKuX 1enei U mupaMu OMOMAacChl U SHEPTUN
Tema 4.3. Conepxanne yaeOHOro MaTepuaa 1 OK 01.
brocdepa - 1. buocdepa - xxuBast 0607109Ka 3eMIiTu. 1 OK 02.
rI00asbHAs 2.PasButne mpencrasieHuii o ouochepe B Tpynax B.M. OK 07.
PKOJIOTHYECKas BepHaIcKoro.
cucTeMa 3.006mactu 6nochepsl U €e KOMIIOHCHTHI.

4.2KuBoe BerecTBO 6MOChEpBI U €10 (PyHKITUH.

5.3aKOHOMEPHOCTH CYILIECTBOBaHUS ounocepsl.

0.0cobeHHOCTH ouochepsl KaK rII00aTBEHOM

YKOCUCTEMBI.

7.  JluHamMudeckoe paBHOBecwe B Omocdepe.

8. KpyroBopotsl Bemects U OMOreOXHMMHYECKUE

[[AKJTBL.

0. ['mo0anbHbIE 3KOJOTHYECKHE poOIEeMbI

B TOM 4ucIe NpakTU4eCKUX 3aHATUI -
Tema 4.4. Bnusinue |Coaeprkanne yaeOHOTO MaTepraia 3 OK 01
AQHTPOIIOTEHHBIX  |l.AHTpOIIOrCHHbIC  BO3ZCHCTBUS  Ha  Ouocdepy. 1 OK 02
dakTOpoB HA 2.3arpsA3HeHMs KaK BUJI AHTPOIOT€HHOTO BO3/ICUCTBUA. OK 04
ouochepy 3. AHTPOIIOT€HHBIC BO3IEHCTBHS Ha aTMOC(hEDY. OK 07

4. Bo3zneiictBus Ha ruapocdepy.

5. BoszneiicTBus Ha mutocdepy.

6. AHTpOTIOTEHHBIE BO3JICUCTBUS HAa OMOTHYECKHE

cooOmiecTna.

7. VYrinyOiaeHHO H3y4aroTcsl OTXO[Ibl, CBSI3aHHBIE C

0Tpaciabio MHOOPMAIIMOHHBIX TEXHOJIOTHIMA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME 2

B TOM 4ncIie NIpakTUYECKUX 3aHATUN 2
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1.IIpaktuueckoe 3ansaTue. «OTX0bI IPOU3BOJCTBAY.

Tema 4.5. ConeprkaHue y4eOHOro MaTepuaa 4 OK 02.
Biusiaue 1.310poBbE U €ro COCTaBISAIOLIME. 2 OK 04.
COLIMAIbHO- 2.DaKkTOpbl,  MOJOKUTEIIHBHO U OTPULIATEIHHO OK 07.
PKOJIOTMYECKUX BIIUSIOLIME HA OPTraHU3M YEJIOBEKa.
¢dakTopoB Ha 3. [IpoGiemMa  TEXHOTEHHBIX  BO3JCHCTBUI  Ha
310pOBbE YEJIOBEKA [3I0POBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJsI, ObITOBas

XUMUsI, U30BITOYHBIC IIIYMBI, Paidaus 1 T.I1.).

4.ApmanTanus  opraHu3Ma  4ejoBeka K  (akTopam

OKpYKaroIlen CpeIbl.

5. ITpuHIUIIEL ¢dbopmupoBaHus

310pOBbECOEPEraroIIero MOBEACHHUS.

6.Duznyeckas AKTUBHOCTh u 310pOBbE.

7. buoxuMuyeckue  acmeKkThl  palloHAJIbHOTO

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHME 2

B ToM uncie 1abopaTOpHbBIX 3aHATUN 2

1. JlabopaTopHoe 3aHATHE «YMCTBEHHas

PaboTOCTIOCOOHOCTE)
Pasznesn 5. buosiorus B xKU3HH 6
Tema 5.1. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME 4 OK 01.
buorexHonoruu B |l.buorexHojoruss Kak Hayka U IPOU3BOACTBO. 2 OK 02.
PKA3HU KaX0ro 2.OCHOBHBIE HaIpaBJICHUSA COBPEMEHHOI OK 04.

OMOTEXHOJIOTHH.

3.MeTo/1bI OMOTEXHOJIOTHH.

4.00beKThl OMOTEXHOJIOTHUH.

5.0Tuka  OMOTEXHOJOTMYECKMX U  TEHETUYECKUX

SKCIIEPUMEHTOB.

6.IlpaBuna moucka u aHanu3a OHOIKOIOTHMUYECKOM

nH(OpPMALUA W3 PA3NIMYHBIX WUCTOYHUKOB (HaydHas U

ydueOHO-Hay4yHasi JUTepaTypa, CpeIcTBA MacCOBOMU

nH(popManuu, cetb UHTEpHET U ApyTrHe).

B TOM 4nciie NpakTUYECKUX 3aHSATUN 2

1.Ilpaktuyeckoe  3anarue. «Keiicel Ha  aHanu3 2

nH(pOpMAllMM O HAyYHBIX JOCTH)KEHHAX B 00JacTu

FEHETUYECKUX TEXHOJOTHM, KIETOYHOM WHKEHEPUH,

MUIIEBBIX OMOTEXHOJIOTUIY.
Temal.2. IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEPKAHMNE 2 OK O01.
buorexnonorun u  |He mpexycMoTpeHo - OK 02.
TEXHUYECKUE B TOM unciie NpakTUYECKUX 3aHSATUN 2 OK 04.
CHCTEMBI 1. [Ipaktuueckoe 3anstue. «Pazpurre OMOTEXHOIOTUH C 1

MIPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOUHKEHEPUS,

ouonHpopmMaTiKa, ONOHUKA) U UX IPUMEHEHUE B )KU3HU

YeIIOBEKa»

2. [IpakTnueckoe 3anstue. «Keiicol Ha aHanu3

nH(pOpMaIIUU O Pa3BUTUU OUOTEXHOJIOTUI C

[MPUMEHEHUEM TEXHUYCCKUX CUCTEM) 1
[ IpomexxyTounas arrectanus (1uddepeHIMpoBaHHBINA 3a9€T) 2
Bcero 56
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3. YcioBus peaju3anuu NporpaMmMbl 00111e00pa30BaTeIbLHOT0 Y4e0HOIr0 npeamMera

3.1. MartepuajbHO-TeXHHYECKOE o0ecneueHne

Jlist peanu3anuu MporpaMMBbl  00IIIe00Pa30BaTEIIBHOTO IPEAMETa JOJKHBI OBITH
MIPEAYCMOTPEHBI CIICHATbHBIC TTOMEIICHUS:

Kabuner «buonorun», OCHAIIEHHBIA O00OpyJIOBaHHEM: MeOelb, JOCKa, MeEIl,
HATJISTHbIE TOCOOMS (KOMIUIEKTHI YIEOHBIX TAOJIHII, IJIAKATOB), TEXHUYECKUMU CPEACTBAMU
O0Oy4eHHSI: KOMIIBIOTEP C YCTPOUCTBAMH BOCTIPOU3BEICHMSI 3BYyKa, IPUHTEP, MYJIbTUME THA-
MIPOCKTOP C DKPAHOM.

3.2. HudpopmanunoHHOoe odecneyeHre peajn3aluu NporpaMmsl

OcHOBHBIC TTIEYaTHBIC U3IAHUS:

1. buomnorus. 10-11 knacc (yriyOJaeHHbIH ypOBEHbB): YUEOHUK ISl CPETHETO

obmero oopazoanus / B. H. Apeirun [u ap.] ; mox obuieit penakiueit B. H. Speiruna.
— 2-e m31. — Mocksa: U3narenscto Opaiit, 2024. — 357 ¢. — (O0uieo6pa3oBaTenbHbIN

k). — [ISBN 978-5-534-15630-0. — Texkcr:
anekTpoHHbll //  OOpasoBarenvHas mmiatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/520558 (nata obpamenus: 03.04.2024).
2. OO6yxoB, 1. K. buonorusi: kjIeTkd U TKaHU: yueOHOE MMOCOOHUE AJIsi CPEeIHErO
npodeccuonansHoro odpazosanust / [I. K. O6yxos, B. H. Kupunenkosa. — 3-e¢ uzg.,
nepepadb. uw gpon. — MockBa: WzmatensctBo IOpaiit, 2024. — 358 c. —

(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-07499-4. — TekcT: 2JIeKTPOHHBIM
// ObpazoBatenbHas 1aTtdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516336
(mara obpamienus: 03.04.2024).

3. buosnorus: y4eOHMK M MPAKTUKYM JUIsl CpelHero mpodecCHOHaIbLHOrOo

obpazoBanus /B. H. Apeirun [u np.] ; moxa penakuueit B. H. Apsiruna. — 2-e u3g. —

Mocksa: U3natensctBo FOpaiit, 2024. — 378 ¢. — (IIpodeccuonansuoe odpazoBanue). —

ISBN 978-5-534-09603-3. — Texct: snextponnbii // OOpaszoBarenbHas miatdopma

FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511618 (mara obpamenus: 03.04.2024).
DJIEKTPOHHbIC U3IAHUS:

1. bwuomorus. 10-11 xmacc (yriyOsJeHHBIM YPOBEHB): y4EOHUK I CPEIHETO
obmero oopazosanust / B. H. Speirun [u ap.]; mox obmeit penakmueit B. H. Apeiruna. —
2-e u3n. — Mocksa: U3gatensctBo FOpaiit, 2024. — 357 ¢. — (Hapoanoe npocernieHue).
— ISBN 978-5-534-15630-0. — Texkct: snexktponssiii / Obpa3oBarenbHas 1iatdopma
FOpaiit [caitt]. — URL: https ://urait.ru/bcode/50924 1

2. O6yxoB, JI. K. buonorus: KJIeTKu U TKaHU: yueOHOE MOCcoOue JUIsi CPeaHEro
npodeccuonansHoro odpazosanus / JI. K. O0yxos, B. H. KupunenkoBa. — 3-e u3fm.,
nepepad. u gom. — MockBa: MWszmarensctBo IOpaiit, 2024. — 358 c¢. —

(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-07499-4. — TekcT: 2JIEKTPOHHBIM
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/I ObpazoBarenbHas miargopma FOpaiit [caiit]. — URL: https ://urait.ru/bcode/494034

3.  buomorusa: y4eOHMK M TPAKTUKYM Ui CPEAHETO MPOQPECCHOHATHHOTO
oOpazoBanus / B. H. Apsirun [u ap.]; nox pegakuueid B. H. Speiruna. — 2-e usg.

—  Mocksa: UznarensctBo Opaiit, 2024. — 378 c. — (IIpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-09603-3. — Texkcr: anekTpoHHslii // OOpa3oBaTenbHas
wiatgopma FOpaiir [caiiT]. — URL: https ://urait.ru/bcode/489661

JlomoTHUTEThHBIE HCTOYHHUKH

1. [laBmoBa, E. W. Dxonoruss : y4eOHUK M TPAKTUKYM I CPEIHETO
npodeccuonanbHoro obpaszosanusi / E. WM. IlaBmoBa, B. K. HoBukoB. — Mocksa :
N3narensctBo FOpaiit, 2024. — 190 ¢. — (IIpodeccunonansuoe obpazoBanue). — [SBN
978-5-534-09568-5. — Texkcr : anexkTponHslii // ObpaszoBarensHas miatdopma HOpaiit
[caiiT]. — URL: https ://urait.ru/bcode/513546 (nata ob6pamenus: 03.04.2024).

2. Epemuenko, O. 3. buonorus: ydenne o 6mocdepe : yuebHoe mocodue s
cpennero npodeccuoHabHOro oopazosanus / O. 3. Epemuenko. — 3-e usm., mepepad. u
non. — MockBa : UznarensctBo IOpaiit, 2024. — 236 c. — (IIpodeccuonanbHoe

obpazoBanue). — [SBN 978-5-534-10183-6. — TekcT : anekTpoHHblii // OOpa3oBaTeabHas
matdopma FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/516507 (nara oopamenus: 03.04.2024).

3. bmunos, JI. H. DOxomorus : yueOHOe mocoOHMe IS  CPEIHEro

npodeccuonanbHoro oopazoanus / JI. H. baunos, B. B. ITomsikoBa, A. B. Cemenua ; mon
obmeit penakiueit JI. H. bimaoBa. — Mocksa : M3znarensctBo FOpaiit, 2024. — 208 c. —
(ITpodbeccuonansuoe odpazoBanue). — ISBN 978-5-534-00269-0. — TeKcT : 371€KTPOHHBIN
// ObpazoBatenbHas miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513052
(mata obpamenus: 03.04.2024).

4. bproxanb, ®@. ®@. [Ipombimnennas sxosorus : yaeonuk / ©.d. bproxans, M.B.
I'padkuna, E.E. Cno6usikoBa. — Mocksa : DOPYM : UHOPA-M, 2024. — 208 c.

—  (Cpennee mpodeccuonanbHoe obpaszopanue). - ISBN 978-5-00091-698-8. -
Texcr : oanextpoHHwii. - URL: https://znanium.com/catalog/product/1854406 (nara

obpamenusi: 03.04.2024). - PexxuMm ocTyna: 1mo moAnucKe.

5. Hecmenosa, H. H. Dkonorus yenoBeka : ydeOHUK U MPAKTUKYM JIJISl CPEHETO
npodeccuonanbHoro oopazosanus / H. H. HecmenoBa. — Mocksa : U3narensctBo FOpaiT,
2024. — 157 ¢. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-53413283-0. —
Texcr : anexTpoHHsIi // Obpa3oBatenbHas matdopma FOpait [caifr].

—  URL: https://urait.ru/bcode/519145 (nata obpamenus: 03.04.2024).
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4. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB OCBOEHHUS
0011e00pa30BaTeILHOIO YU4eOHOr0 MpeaMeTa

KoHTposb 1 O1IeHKa PaCKPHIBAIOTCS Yepe3 MUCIUTLTHHAPHBIC PE3YIbTATHI,
YCBOCHHBIC 3HAHUS U IPUOOPETEHHBIC 00YJAIOITUMCS YMEHUS, HATIPABJICHHBIC HA
dhopmupoBaHHe 0OIMX B MPODHECCHOHATBHBIX KOMIICTESHITHMA

O011ast KOMITETEHIIUSA Paznen/Tema Tur o1eHOYHBIX MEPOIIPUATUN
OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEICTBA ITOUCKA, Paznen 1 - BXOJTHOH KOHTPOJIb (TECTHPOBAHNE)
aHaTN3a ¥ MHTEPIPETANN HH)OpMAIIHH, Tema 1.1

148 I/IHCI)OpMaL[I/IOHHLIe TEXHOJIOTHUH I BBIIIOJIHCHUA 3a1a4
HpO(I)eCCPIOHaJ'ILHOfI JCATCIIBHOCTH

OK 01. BoiOupats criocoOsl peiieHus 3a1a4 Paznen | - OIICHKA MPAKTUYECKUX 3aHATHH;
po(heCCHOHATBHOMN eSTETFHOCTH TPUMEHHUTEIBHO K Tema 1.2 - OLICHKA BBIMOTHEHHS 1a60PATOPHBIX
Pa3sINIHbBIM KOHTECKCTaM 3aHﬂTHI7[;

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA IIOUCKA,
aHaJIM3a ¥ MHTEpIIpeTanuy HHopManuy,

1 MH(OPMAIOHHBIE TEXHOJIOTUH JUIsl BHITIOIHEHNUS 3a1a4
npodeccrnoHaNBEHO eI TeNbHOCTH

OK 04. D¢ddexTrBHO B3aMOICHCTBOBATH U pabOTaTh B
KOJIJICKTHBE ¥ KOMaH e

OK 01. Beibupats crioco0b!I penieHus 3a1aq Paznen 1 - (POHTANBHBIN OIPOC;

PO eCCHOHANBHON ESTENbHOCTH IPUMEHHUTENFHO K Tema 1.3 - OLICHKA IPAKTHUYCCKUX 3aHATHIA;
pa3InYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA ITOUCKA,
aHAJIN3a U UHTEPIpPeTaluy HHPOpMAIHY,

1 HH(OPMAIMOHHbIE TEXHOJIOTUH AJIS BHIIOIHEHHS 3a4a4
po¢eCCHOHANTBHOM AeSITEIBHOCTH

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPENICTBA ITOUCKA, Paznen 1 -(pOHTATBHBIH OTIPOC;
aHaTN3a ¥ MHTEPIPETANN HH)OPMAIIHH, Tema 1.4
1 MH()OPMAIIMOHHBIE TEXHOJIOTHH TSl BBIIOJTHEHHS 3a1a4
MpodeCcCHOHANBHON JIESITENEHOCTH

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPENICTBA ITOUCKA, Pazmen 1 -(ppOHTATBHEIH OTIPOC;
aHaJIM3a ¥ MHTEPIIpETalu HH(OopMaLn, Tema 1.5 - KOHTpOJIbHAsE paboTa
1 MTHQOPMAITMOHHBIC TEXHOJIOTUH ISl BEITIOTHEHUS 33129
MpodecCHOHANBHOMN JIESITENEHOCTH

OK 04. O¢ddexTuBHO B3aMMOICHCTBOBATh U pabOTATh B
KOJUIEKTHBE M KOMaH e

OK 02. Mcnone30BaTh COBpEMEHHBIE CPENICTBA TTOHCKA, Paznen 2 - ()pOHTAIBHBII OIPOC;

aHAJIN3a U UHTEPIpPeTaluy HHPOPMAIHY, Tema 2.1 - TECTHPOBAHHE;

1 UH(QOPMAIMOHHbIE TEXHOJIOTUH AJIA BHIIOMHEHH 3a4a4  (Tema 2.1 - OLIEHKA MPAKTHYECKUX 3aHATHIL;
b

po¢heCCHOHANTBHOM AeSITeIBHOCTH Tema 2.3 - KOHTPOJTBHAS PAGOTa TT0 TEME;
OK 04. D¢ddexTrBHO B3aMOIEHCTBOBATh U pabOTATh B Tema 2.4 o
KOJUIEKTUBE U KOMAaH/IE Tema 2.5 - OUCHHMBACMAA HCKYCCHA,

Tema 2.6 - MCHTAJIbHAsA KapTa,
OK 02. Mcnonp30BaTh COBpEMEHHBIE CPENICTBA ITOUCKA, Paznen 3 - ()pOHTATIBHBIN ONPOC;
AHaJIN3a U NHTEPIPETATUN I/IHCI)OpMa].[I/II/I, Tema 3.1 - OLlEHMBaeMas JUCKYCCHs;
1 MH(OPMAIIOHHBIE TEXHOJIOTHUH [UIS BHITTIOJIHEHNUS 3agad  |Tema 3.2 - OLICHKA IPAKTHYECKUX 3aHATHIL;
MpoheCCHOHATBHOMN e TCITFHOCTH Tema 3.3

9 - KOHTPOJIbHAs paboTa 1o TeMe
OK 04. D¢ddexTrBHO B3aMMOICHCTBOBATh U pabOTATh B

KOJJICKTUBC U KOMaHAC
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OK 01. BeiOupatb criocoObl pelieHus 3a1ay
npodeccroHabHON NeATENPHOCTH IPUMEHNUTEIBHO K
Pa3ITMYHBIM KOHTEKCTAM
OK 02. Mcnonp30BaTh COBpEeMEHHBIE CPENICTBA ITOUCKA,
aHaJIM3a ¥ MHTEpIIpeTauuy nHopmanuy,
1 MH(OPMAIOHHBIE TEXHOJIOTUH ISl BHITIOJIHEHNUS 3a1a4
npodeccroHaNBHOM IeaTebHOCTH
OK 07. ConeiicTBOBaTh COXPAHEHHIO OKPYKAIOLIEH Cpebl,
pecypcocOepekeH 0, TPUMEHSTh 3HAHUS
00 3MEHEHUH KIIMMaTa, IPUHIIAITEI OepPEeKITUBOTO
MIPOU3BOJICTBA, (P (PEKTHBHO IEHCTBOBATH
B UPE3BBIUANHBIX CUTyaLUsIX

OK 01. Beibupats crioco0b!I penieHus 3a1aq
PO eCCHOHANBHON IESTENEHOCTH IPUMEHUTENFHO K
pa3InYHBIM KOHTEKCTaM
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA [TOUCKA,
aHaJIM3a ¥ MHTEpIpeTauun nHdopmanum,
u I/lHq)OpMaI_ll/IOHHbIC TEXHOJIOTHUH IJIA BBIITOJIHCHUA 3a1a4
po¢eCCHOHATBHOM AeSITeIBHOCTU
OK 04. D dexTuBHO B3auMOIeHCTBOBATh U pabOTAThH B
KOJUIEKTHBE U KOMaH/Ie
OK 07. ConeficTBOBaTh COXpPaHEHHIO OKPYIKAIOIICH CpeIbl,
pecypcocOepexeH IO, IPUMEHSTh 3HAHUS
00 M3MEHEHHNH KJIMMaTa, IPUHIUIBI OepeKINBOIO
MPOU3BOJICTBA, 3D (HEKTHUBHO ICHCTBOBATH
B UpE3BBIYAMHBIX CUTYyaLUIX

Paznen 4
Tema 4.4

- TCCTUPOBAHUE,
- OLICHKA IMPAaKTUYCCKUX 3aH51TPII>i;

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA IIOUCKA,
aHaJIM3a ¥ MHTEpIIpeTanuy HHopManuy,
1 MH(OPMAIOHHBIE TEXHOJIOTUH JUIsl BHITIOIHEHNUS 3a1a4
npodeccrnoHaNBLHO IeITeNbHOCTH

OK 04. D¢ddexTrBHO B3aMOICHCTBOBATH U pabOTaTh B
KOJIJICKTHBE ¥ KOMaH e

OK 07. ConeficTBOBaTh COXpaHEHHIO OKPYKAIOIICH Cpebl,
pecypcocOepexeHHI0, TPUMEHSTh 3HAHUS

00 M3MEHEHHNH KIMMaTa, MPUHINIB OEpEeKINBOTO
TIPOM3BOAICTBA, 3()(HEKTHBHO AECHCTBOBATH
B UPE3BBIUANHBIX CUTYaLUIX

Pasnen 4
Tema 4.5

- OIICHKa JTJa0OPaTOPHBIX 3aHATHH;
- OLIEHHBaeMasi IUCKYCCHUS;

OK 01. Beibupats crioco0b! penieHus 3a1aq

PO eCCHOHANBHON ESTENEHOCTH IPUMEHUTENFHO K
pa3InYHBIM KOHTEKCTaM

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJICTBA [TOUCKA,
aHaJIM3a ¥ MHTEpIpeTauun nHdopmManum,

u I/lHq)OpMaI_ll/IOHHbIC TCXHOJIOI'MH JJIA BBIIIOJIHCHUA 3a1a4
po¢eCCHOHATBHOM AeSITeIBHOCTH

OK 04. DddexTuBHO B3auMOIeHCTBOBATh U PabOTAThH B
KOJUIEKTHBE U KOMaH/Ie

Paszgen 5.

Tema 5.1
Tema 5.2

3amuTa Keiica: mpeacTaBiIcHre
PE3YJIBTaTOB PELIEHMSI KEHCOB
(BBICTYIUICHHUE C TIPe3CHTALINEH )
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