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Pabouas mporpamma obmeoOpazoBarenbHor  guctiuiuiuabl - OOJ.05  buonorus
pa3paborana Ha  ocHOBe  TpeOoBanmii ~ DemepasbHOrO  roOCYJIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeAHero oduiero oOpa3oBaHMs, YTBEPKIECHHOIO
npukazoM MuHHCTepcTBa oOpazoBanust W Hayku PO Ne413 or 17.05.2012 r.,
NPEABSABISIEMBIX K CTPYKType,  COJEpPXaHWUIO W pe3yiabTaTaM  OCBOCHHS
obmeoOpazoBarenbHo  guctumuabl - OOJ[.05  buosorusi, B  COOTBETCTBUU €
PexomenmanusiMu 1o OpraHU3alMKM TIOMYYEHHs] CpEIHEro oOIIero oOpa3oBaHUS B
npejenax OCBOEHUs 00pa3oBaTEIbHBIX MIPOTpaMM CpPEAHEro Mpo(ecCuoHaTIBLHOTO
oOpazoBanusi Ha 0a3e OCHOBHOTO oOOIIEro o0O0pa3oBaHUs, C Yy4yeToM TpeOOoBaHUM
dbeneparbHBIX TOCYJapCTBEHHBIX 00pa30BATCBHBIX CTAHAAPTOB M  IOJydaeMOu
npodecCuu WK CTeIUATIbHOCTH CPEAHETO MPOdEeCCHOHAIBHOTO 00pa30BaHUsI.
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1. O0mas xapakrepucTuKka padodeil nporpaMmbl 0011e00pa30BaTEIbHOM
aucuumanabl OO1.05 buosorus

1.1. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOH TmpodeccuoHaATbHOI
o0pa3oBaTeJibHOI POrPaMMBbI
O6meobpazoBatenbHas nucuumiimia OOJ1.05 Buonorus sBisieTcst 00s3aTenbHON

4acThI0 00111€00pa30BaTEeIbHOIO HUKIA 00pa30BaTEIbHOM NPOrPAMMBI B COOTBETCTBUU
¢ ®I'OC CIIO no cnenunansHoctu 09.02.09 Beb-pazpadoTka.

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJbTaThl 0CBOEHUS TUCIUILINHBI:

1.2.1. leapb AuCUUIIAHBI

Copnepkanue mporpaMmbl  0011€00pa3oBaTeIbHON AUCHMIUIMHBL  «buonorusy»
HAallpaBJICHO Ha JIOCTWXKEHHE PE3YyJIbTAaTOB €€ M3yYeHUss B COOTBETCTBHH C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HampaBieHHOCTH DPI'OC
CIIO. llens u3ydyeHus IUCHMILUIMHBI «bHOJOTHS» HAa 0a30BOM YpPOBHE — OBJIAJICHHE
OOyYaromMUMUCA 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJILHOW OpraHu3alliy >KUBBIX
CHUCTEM pa3HOro paHra M MNPUOOPETEHHE YMEHUW UCIOIb30BaTh STU 3HAHUS IS
IPaMOTHBIX JIEUCTBUN B OTHOIICHUU OOBEKTOB KMBOM MPUPOJIBI U PEILICHUS Pa3INYHbIX
KU3HEHHBIX TPOOJIEM.

JlocTikeHne 1enu W3ydeHus JAUCHUILUIMHBI «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs pelieHuEM CIEeIYIONUX 3a1a4:

® OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAaHUUA O OHMOJOTHMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBuiiax, CIy>KallluX OCHOBOW IS
dbopMHUpOBaHUA  TMPEJACTABICHUH O  E€CTECTBEHHO-HAYYHOM  KapTUHE  MUpa,
0 METOJaX HAyYHOTO TO3HAHUs, CTPOCHUH, MHOTOOOPAa3WU M OCOOCHHOCTSX >KHUBBIX
CHUCTEM pA3HOTO YPOBHSA OpraHU3allu, BBIJAIOIIMXCS OTKPBITHSX W COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

e (dopMupoBaHue Yy OOydYarOUIMXCA TO3HABATEIbHBIX, HWHTEIIEKTYaJIbHbBIX
M TBOPYECKUX CIOCOOHOCTEM B TIPOIECCE aHadu3a JaHHBIX O NYyTSIX pPa3BUTHUA
B OMOJIOTMH HAYYHBIX B3TJIAIOB, UACH U MOJIX0/I0B K H3YUYCHUIO )KUBBIX CUCTEM PA3HOTO
YPOBHS OpraHu3alluy;

® CTAaHOBJIICHHE Yy OOydYaromuxcsi o0Omel KyJabTypbl, (YHKIIMOHAIBEHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITH U OLEHUBATH SBJICHUS OKPYXKAIOIIETO MUPa
KUBOW MPUPOJLI HA OCHOBAHUM 3HAHMM W ONBITa, MOJYYEHHBIX NPU H3YYECHUU
OonoJjoruu;

e ¢dopMmupoBaHHEe Yy OOYYAIONIMXCS YMEHHMA WJUTFOCTPUPOBATH 3HAUYCHUE
OMONIOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

® BOCIIMTAaHHC y6e)K)1éHHOCTI/I B BO3MO>KHOCTH ITO3HAHMS YE€IOBEKOM >KHUBOM



OPUPOJIbI, HEOOXOAMMOCTH OEpEeKHOTrO OTHOIICHHS K HeH, COOIoAeHHs
TUYECKUX HOPM MPHU IPOBEAECHUH OMOJOTMYECKUX UCCIIEI0BAHUI;

® OCO3HaHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUU JJI MOBBILICHUS YPOBHS
AKOJIOTUYECKOH KYJIBTYpPBL, 1JI1 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

® TMpuMEHEHHE MNPUOOPETEHHBIX 3HAHUM M YMEHUN B TMOBCEAHEBHOW KU3HU
JUIsL OLICHKH TIOCIIEACTBUI CBOEH JEATENBHOCTH IO OTHOLICHUIO K OKpYKaroUIeN cpeae,
COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHME U COONIOACHHE Mep MNPO(UIAKTUKU
3a00JIeBaHUM.

1.2.2. Ilnanupyemblie pe3yJbTaThbl OCBOeHHSI 001Ie00pa3oBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO
Oo6mme xomneteniuu (qanee — OK) u mpodeccrnonansHbie KOMIETEHITNHN (aiee —
I[IK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMHM, METaNpPEIMETHBIMU
U TpeAMETHBIMH pe3yJibTaraMu oOydeHus 0azoBoro ypoBHs (manee — [IPO)
®I'OC COO npencraBieHbl B TAOIUIIE:



HauMenoBanmue u Kojg
KOMIIeTeHIIHH

Ilnanupyemble pe3yJibTaThl

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHIOCOOBI perIeHus 3a/1a4
npoeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM KOHTCKCTaM

JIMYHOCTHBIC pE3ybTaThl JOJDKHBI OTpakaTh B
YaCTH: TPyAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTh K TPYAy, OCO3HaHHE I[IEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K AaKTHUBHOH JI€ITEIBbHOCTH
TEXHOJIOTMUECKOU
W COLMAJbHON HaINpaBICHHOCTH, CIOCOOHOCTH

HHUIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIBHO
BBIIIOJHATE TaKYHO JCATCIbHOCTD,

- UHTEpEC K pa3IMYHbIM cdepam
poeCCHOHATTLHOMN JICATEIILHOCTH.
MeramnpeameTHble pe3yabTATHI JIOJKHBI
OTpaXKaTh:

Ognanenne YHUBEPCATHLHBIMU y4eOHBIMA
M03HABATEIbHBIMU JEUCTBUSIMHU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITEITbHO bopmynupoBaTh u
aKTyalIM3upoBaTh MpPoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIHCCTBCHHBIﬁ IMPpU3HAK WA
OCHOBaHUs ISl CpPaBHEHUS, KiacCU(UKAUU U
0000MIeHHS;

- OmpeleNsATh ICU JICATCILHOCTH,
napamMeTphl

Y KPUTEPUHU MX JIOCTHKCHUS;

- BBIBJIAATH 3aKOHOMEPHOCTH U ITPOTHBOPCUHA

B PacCMaTpPUBACMBbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B JCATCIIBHOCTD,
OLICHUBATh COOTBETCTBHE pPE3yJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITSILHOCTH;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM

3aJaBaTb

I[IP6 1. ChopMupoBaHHOCTh 3HAHUH O MECTC M POJIH OHOJIOTHH
B CHCTEME HAy4YHOTO 3HaHUS;(YHKIMOHAIBHON TIPaMOTHOCTH
YeJIOBeKa IS PEIICHUS KU3HESHHBIX MPOOJIEM.

[1P62.ChopMUpPOBAaHHOCTh YMEHUS  PACKpbIBaTh  COJIEp)KaHUE
OCHOBOIOJIararoux OUOJIOrHYeCKUX TEPMUHOB U MOHSATUI: KU3Hb,
KJIeTKa,  TKaHb,  OpraH, OpraHu3M,  BHUJA,  IOMYJIALHS,

9KOCHCTEMa,0M01IeH03, Onochepa; MeTabon3M (0OMEH BELIECTB
U TIpeBpallleHue SHEPrun), TOMEoCcTas (caMoperysius), OMOCUHTES

Oenka, CTPYKTypHas OpraHu3aIus AKHUBBIX CHUCTEM,
JMCKPETHOCTh,CAMOPETYIIALIUSA, CaMOBOCITPOU3BEICHUE
(pempoayKIus), HACJIEICTBEHHOCTb,

W3MEHUYMBOCTh, 9 HEPI03aBUCUMOCTh, POCT W Pa3BUTHE, YPOBHEBAs
OpraHu3aIusl.

I[TP6 3.ChopMUPOBAaHHOCTH YMEHHUS pPAaCKPBIBATh COJEPIKAHUC

OCHOBOIIOJIATAIOIIMX  OWOJIOTHYECKUX  TEOpPHH M THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallHOHHOW,  3BOJIIOIIMOHHOM,
MIPOUCXO0XKIACHUS )KU3HU YETIOBEKa.

[1P64.ChopMupoBaHHOCTD yMEHUs pacKpbIBaTh

OCHOBOIIOJIAraloNIfe OWOJIOTHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. Basunora, 3. TI'ekkens,
®. Mromnepa, K. Bbopa),rpanunbpl MX TPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

ITPG5.ITpuoOpeTeHre oOmMbITa TPUMEHEHHS OCHOBHBIX METOJIOB
HAY4YHOI'O IMO3HAHUA, UCITIOJIb3YEMBIX B OMOJIOTNH: Ha6J'IIO}1€HI/ISI

" OIMMHUCAHUA KUBBIX CUCTEM, IIPOLCCCOB U SIBJ'IeHI/II\/’I; opraHu3alvi 1

IIPOBCACHUA OHOJIOrTYECKOT0 OKCIICPUMCHTA, BBIIBHKCHUA
THUIIOTE3, BBISABJICHUSA 3aBUCHUMOCTH MCXKOY HCCIICAYCMbIMU
BCJIIMYMHaMU, 00BICHEHHS MMOJTY4YCHHBIX PE3YJIbTATOB

u  (opmynupoBaHUS BBIBOJIOB C HCIOJIB30BAHHEM HAyYHBIX
MOHSATUN, TEOPUN U 3aKOHOB.

ITP66.ChopMUPOBAaHHOCTh  YMEHHS  BBIJCIATH  CYIICCTBCHHBIC
MIPU3HAKU BUPYCOB, KJIIETOK MMPOKAPUOTH FYKApUOT; OJHOKIETOUHBIX
M MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJOB, OHOTEOIICHO30B U
JKOCUCTEM; OCOOCHHOCTH  TPOIECCOB OOMEHa BEHIECTB U




U TPOCKTHOH  NEATENBHOCTH,  HABBIKAMHU
paszpereHus mpooieM;

- BBISIBJIATH TIPUYMHHO-CJICJICTBECHHBIC CBSI3U

W aKTyaJIM3UPOBATH 3aJav1y, BbIABUT'ATb T'HIIOTC3Y
€e  pelICHWs, HaXOIUTh AapPryMEHTHI s
JI0Ka3aTeIbCTBA CBOMX YTBEPIXKJICHUH, 3aJ1aBaTh
napaMeTpbl U KPUTEPUN PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCUHICHUA
3aJaud Pe3yJIbTaThl, KPUTUYCCKH OIICHUBATh X
JOCTOBEPHOCTh, TMPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCJIOBHUSIX;

pa3pabaTbiBaTh IUIAaH PEHICHHS MPOOJIEMBI ¢
YYETOM aHaJIM3a HMMCIOIIUXCS MaTepUalIbHBIX H
HEMaTEPHUaIbHBIX PECYPCOB;

-- YMETh MEPCHOCHUTH 3HAHHUSI B TO3HABATEIbHYIO

U IPAKTHUUYECKYIO 001aCTH KU3ZHEACSITENbHOCTH;

- yMeTh WHTETPUPOBaTh 3HAHUS U3 PAa3HBIX
MpeAMETHBIX 00JIacTeH;

- BbBIIBUT'AaTh HOBBIC naeu,
OpPHUTHHAIILHBIC TIOJXOJIbI U PEIICHUS

npeJarath

MPEBpAICHUS] SHEPTUU B KIETKE, (POTOCUHTE3a,IUNIACTUIECKOTO U
JHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a, MHT03a, Meho3a,
OIUTOJIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS, WHIWBHIYaTbLHOTO
pa3BUTHs oOpraHu3Ma (OHTOTEHe3a), OOphOBI 3a CyIIECTBOBaHUE,
€CTECTBEHHOT0 O0TOOpa, BUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K cpe/ie 0OUTaHUs,BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX W3MECHECHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB H MPEBPAIIEHUE SJHEPTUU B Orocepe.
[IP67.ChopMUPOBAHHOCTh ~ yMEHHUS MPUMEHSTh  MOJIYYCHHbIE
3HaHUSA JUISI OOBSCHEHHUS OMOJOTMYECKHX IPOIECCOB U SIBJICHHIA,
JUISL IPUHSTHS IPAKTUYECKUX PEIICHU B TOBCETHEBHOM JKU3HU

C melpio obecriedeHusl 0€30IaCHOCTH CBOETO 3JI0POBBS U 37I0POBbBS
OKpYXKAIOIKUX JIFOJIeH, COOJIONCHUS 3I0pPOBOTO oOpasa KU3HH,
HOPM TpaMOTHOI'O MOBEAECHHUS B OKPYXAIOIIEH NPUPOJHON CpEIE;

IIOHMMAaHUC H606XOI[I/IMOCTI/I HCIIOJIBb30BaHHUA JOCTHXKCHUH
COBpeMeHHOﬁ Ouonorun M OMOTEXHOJIOTHI A1 palliOHaJIbHOI'O
IpUPOAOITIOJIB30BAHU.

ITP68.ChopMUpOBaHHOCTh YMEHUS peniaTh OMOIIOTHISCKUE 3314,
COCTABIISATh TEHOTUITMYECKUE CXEMBI CKPEIIIMBAHUS

JUIE  pa3HBIX THIIOB HACIIEOBAaHUS TPHU3HAKOB Yy OPTaHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPTrHH B dKOCHCTEMax
(uenu nmuTaHus, MUIIEBHIE CETH).

ITP69.ChopMUpOBaHHOCT ~ YMEHHMH  KPUTHUECKH  OLIEHHWBATH
uHpOpMANMI0O  OMOJOTMYECKOTO  COJCPXKAHUSA,  BKIOYAIOIIYIO
TICEB/IOHAYYHbIC 3HAHUS W3 PAa3IMYHBIX HCTOYHHUKOB (CpEICTBa
MaccoBoW  HMH(OpMalnMM, Hay4yHO-TIONMYJSpHBIE  MaTepuabl);
UHTEPIPETUPOBATH ITUYECKHE ACTIEKTHI COBPEMEHHBIX
UCcCleIoBaHU B~ OMOJOTMM,  MEOUIMHE, OHOTEXHOJOTHH,
paccMmaTpuBath riodanbHbIC 9KOJIOTHYECKUE po0IeMbI
COBPEMEHHOCTH, (OPMHPOBATH IO  OTHONICHWIO K  HHM
COOCTBEHHYIO TIO3UIIHIO.

I1P610. CdopMHUPOBaHHOCTH YMEHHH CO3/aBaTh COOCTBEHHBIC
MMMCbMEHHBIE M YCTHBIC COOOIICHHMSI HAOCHOBE OHMOJIOTHYECKOMN
nH(OPMALINY U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO UCIIOIb30BATh
MOHATUIHBIN anmnapaT OMOJIOTHH




OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIM3a U
HUHTEPIIPETAIINH
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3a/1a4

JIM4HOCTHBIE pE3YyNbTAThl JOJKHBI OTpakaTb B
YacTU: LIEHHOCTHU HAyYHOT'O ITO3HAHUSA:
-c(hopMUpPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHON NPaKTHUKH,
OCHOBAHHOTO Ha Juasnore KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B IIOJIUKYJIbTYPHOM MUDE.

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH

B CHCTEME HAy4YHOTO 3HAHMSA;(PYHKIMOHAIBHOW TIPaMOTHOCTH
YeJIoBeKa ISl PEIICHUs )KU3HEHHBIX MPOOJIEM.
[1P67.ChopMUpOBAaHHOCTh ~ YMEHHUSI IPUMEHSTH  IOJYYECHHBIC
3HaHUS JUIsI OOBSICHEHUS OMOJIOTUYECKUX IPOIECCOB U SIBJICHUH,
JUTSL IPUHSATHS PAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LeNbI0 oOecriedueHus: 0€30IMaCHOCTH CBOETO 3/I0POBbSI U 37I0POBbS
OKPY>KaIOIUX JIFOJIeH, COOJIIOJCHHST 3I0pOBOr0 o0pa3a >KHU3HH,

. MertanpeameTHbie pe3yJIbTaThl JTOJIKHBI N . ;
npodeccuoHaIbHON —— HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOLIEH NMPUPOAHOI cpene;
JESITEIbHOCTH. OBJaeHue VHUBEDCATHHBIMH yueGupivy | IOHUMAHHE HE00X0MMOCTHU HCMIONB30BAHHA  JOCTIDKEHMH
I103HABATEBHBIMH TEACTBUAMI: COBPEMEHHOW OMONOTMUM U OMOTEXHOJOTMH I PalOHAIBHOTO
B)paboTa ¢ nHdOpMaIHEN: HPHUPOIOTIOIB30BAHMA.
- BiageTh HaBblKamu monmyuenns unpopmauun | 11P010.  CdopmupoBanHocTs ymeHuid co31aBaTh COOCTBEHHBIC
A3 WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO IMUCbMCHHBIC W YCTHBLIC COO6HICHI/I$I Ha OCHOBE OMOIOIrMYECKOH
OCYIICCTBIATh IMOMCK, aHaJM3, CUCTEMaTH3alLHIO I/IH(l)OpMaI_[I/II/I N3 HCCKOJIbBKHX UCTOYHUKOB, I'PAMOTHO HUCIIOJIb30BATb
U UHTEepNpeTanuo WHOOPMAIMK Pa3IMYHBIX | TOHATHHHBIA anmapar OUOIOruu
BUJIOB U (OPM IIPEICTABICHHUS;
- OIIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
nH(popMaluu,ee COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3THUYECKHM HOpMaM

OK 04.5¢dexTrBHO JIn4HOCTHBIE pE3yNbTaThl JOJDKHBI OTpaxaTh B | [IPO5.ITpuoOpeTeHne ombiTa NPUMEHEHHS OCHOBHBIX METOIOB

B3aMMO/ICIICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHIe.

YaCcTH: IIEHHOCTH HAay4YHOT'O MO3HAHMS: OCO3HAHHE
IIEHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTh
OCYIIECTBJISITh TPOCKTHYIO M UCCIIEOBATEIHCKYIO
NEeATETLHOCTh MHANBUIYATEHO U B TPYIIIIE.
MeranpeameTHbie pe3yabTaThl JIOJKHBI
OTpaxaTh:

OBnazieHue yHUBEPCATIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMM:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMaTh U WHCHOJb30BATh MPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paboThI;

- TpPUHUMATh IETH COBMECTHOW IesATEIHHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICUCTBUS

M0 €€ JOCTIKECHHUIO: COCTaBJIAThH IUIaH NEHCTBHH,
pacupeleNsaTh PoOJHM ¢ yISTOM  MHEHHH

HAyYHOTO TO3HAHMSI, HCIOJIb3yEeMBbIX BOMONOTHHU: HAONIOJIEHUS W
ONMCAaHMS JKUBBIX CHUCTEM, IMPOLECCOB W SIBICHHI; OpraHu3alyu
UIIPOBEJICHUSI  OMOJIOTHMYECKOTO  DKCIEPUMEHTa,  BBIIBHKEHUS
THIIOTE3, BEISBIICHUS 3aBHICHUMOCTH MEXKIYUCCIIETyEMbIMU
BETTMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3yIbTaTOB

u  (QOpMyIHpPOBAaHUS BBIBOJIOB  CHCIIOJIB30BAHHEM
MOHSATUHI, TEOPUI U 3aKOHOB

HAay4YHBIX




YYaCTHUKOB O0CYXXJaTh Pe3yJbTaThl COBMECTHOM
paboThI

OK 07.CoxeiicTBOBaThL
COXPaHEHHIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MIPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BBIYAHBIX
CUTYaIUsX.

JIM4HOCTHBIE pE3yNbTATHl JOJDKHBI OTpPakaTb B
YacTH: JKOJIOTHYECKOTO BOCITMTAHHS: -
C(OPMHUPOBAHHOCTb 3KOJIOTUYECKON KYJIBTYpHI,
IIOHMMAaHHUE BIUSHUS COLUAIbHO-I)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHOMN

U COLMAIBbHON Cpenbl, OCO3HAHHE TIJI00AILHOTO
XapakTepa 3KOJOTHYECKUX ITPodIIeM;

- IUIAHUPOBAHME W OCYLIECTBIICHUE ICHUCTBUU B
OKpYJKalollled Cpele Ha OCHOBE 3HAHUA Leled
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AQKTUBHOE HENPUATHE JEHCTBUM, NPHUHOCSIINX
BpEZ OKpYXKaroUleil cpene;

- YMEHHME IPOrHO3UpOBaTh HEOIAronpUsTHbIE
9KOJIOTMYECKHE IOCIEACTBUS MPEAPUHUMAEMBIX
JEMCTBUI, IPENOTBPALLATD UX;

- paclIupcHUueC OIIbITa ACATCIIbHOCTH
9KOJIOTUYECKON HaAIIPaBJICHHOCTH.
MeTanpez[MeTHHe PE3YIbTATHI JOJIPKHBI
OTpaXkaTh:

OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

0) COBMECTHasl IeITeIIbHOCTb:

- TMOHUMaTh M WCHOJB30BaTh MPEUMYIIECTBA
KOMaHJIHOM

Y UHAUBHUAYAIbHOUN paboTHI;

- MPUHUMATh 1M COBMECTHOW JESTENbHOCTH,
OpPraHHU30BBIBATH M KOOPIAMHHPOBATH JEHCTBUS
10 €€ JOCTHIKCHUIO: COCTABIIATH IIJIaH ICUCTBHH,
pacnpenenar)  poJii € Y4ETOM  MHEHUU
YYaCTHUKOB 00CYXKIaTh PE3yJIbTaThl COBMECTHOM
paboThI

[1P65.IIpnoOpereHne ombiTa MPHUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOT'O ITO3HAHUS, UCTIOJIb3yEMbIX B OMOJIOTUH: HAOIIOICHUS

Y OIMCAHUSI KUBBIX CHCTEM, IIPOILIECCOB M SBJICHUI; OpraHU3allluA 1
MPOBEACHUS  OMOJIOTHYECKOTO  AKCIICPUMEHTA,  BBIJIBHIKCHHS
TUIIOTE3,  BBISABJICHUS  3aBHCHMOCTH  MEXKIYHCCICTYCMbIMH
BEJIMYUHAMHU, OOBSICHCHHS TIOJIYUCHHBIX PE3YJIbTaTOB

u  (QOpMYyJIHpPOBAaHHS BBIBOJIOB  CHCIIOJb30BAHHEM
MOHSTUHI, TEOPHUI U 3aKOHOB.
[TP66.ChopMHUPOBAHHOCT, YMEHHS  BBIACIATH  CYIICCTBEHHBIC
MIPU3HAKH BUPYCOB, KJIIETOK IMPOKAPHUOTH 3YKAPHUOT; OTHOKJICTOYHBIX
W MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB, OHOTEOIICHO30B U
9KOCHUCTEM;0COOCHHOCTH  MPOIECCOB  OOMEHa  BEIIECTB |
MPEBPAIICHUS DPHEPTrUU B KIETKE, (OTOCHHTE3a,IIaCTHYECKOrO M

HAay4HBIX

SHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OILIOJIOTBOPEHUS, PA3BUTUSAN PA3MHOXKCHHS, HWHIWBHIYaJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI

3a  CYIIEeCTBOBAHHE,ECTECTBEHHOT0 OTOOpa, BHUI000pPa30BaHUSA,

MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHHS,BIIASHHS
KOMITOHEHTOB 9KOCHCTEM, AHTPOITOTCHHBIX U3MEHEHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUN B Onocdepe.
[TP67.ChopMHUpPOBAaHHOCT  YMEHUS TPUMEHATh  IOJTYYCHHBIC
3HAHUS IS OOBSCHEHHUs OWOJIOTMYECKUX TPOIECCOB M SBJICHUH,
JUISL TIPUHATUS TPAKTHYECKUX PEIICHWH B IMOBCEIHEBHOW JKH3HU
C 1eNblo obecreueHrus: 0€30IMacCHOCTH CBOETO 3JI0POBBS M 3J0POBbS
OKPYKAIOIKUX JIFOJICH, COOJIIOJICHHSA3 JOpPOBOro o0pa3a >KHU3HH,
HOPM TpaMOTHOTO TIOBEJICHHS B OKPYXKAIOIIeH IPUPOIHOMN
cpele;MOHUMaHiue HEOOXOIMMOCTH HCIOJIB30BAHUS JOCTHIKCHHIMA
COBPEMEHHON OWOJIOTHH W OHOTEXHOJOTHHUIS pPariOHAILHOTO
MIPUPOJIOTIOH30BAHUS

I1K 1.2 Pa3zpabarbiBaTh
uHTEepQEich
10JIb30BaTENsA

JIM4HOCTHBIE PE3YNbTATHl JOJDKHBI OTpPakaTb B
YacCTH:
TPYOBOT'O BOCIIUTAHHUS:

— TOTOBHOCTb K TpPYAYy, OCO3HAaHHUE LEHHOCTH

[TP65.ITpnoOpeTenne ompiTa MNPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO MMO3HAHUS, UCTIOIh3YEMbIX B OMOJIOTHN: HAOIIOICHUS

Y ONMCaHMS )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUMN; OpraHU3aluu 1
MPOBEJICHUSI ~ OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBIKCHUS




MacTepcTBa, TPYI0II00uE;

— TOTOBHOCTh K AaKTUBHOM  JESITEIBbHOCTU
TEXHOJIOTHYECKOM u COLIMAJIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HMHUIIUHUPOBATD,
IUIAHUPOBaTh U CaMOCTOSITENIHO  BBINIOJHSATH
TaKylo JesITeIbHOCTb;

— HHTepec K pa3IMYHbBIM cdepam
poheCCUOHATTLHON IATEIHOCTH.

—  DKOJIOTUYECKOTO BOCITUTAHMS:

—  c(OpMUPOBAHHOCTH IKOJIOTHYECKOM
KYJIbTYpbl, TIOHNMAaHHE BJIMSHHUS COLHUAIBHO-
SKOHOMHYECKUX  TPOIECCOB HA  COCTOSHUE
MPUPOJHON W COLUAIBHON Cpenbl, OCO3HaHUE
rI1006aIbHOTO xapakrepa 9KOJIOTHYECKUX
npo0em;

MeTtanpeameTHbie pe3ynbTaThl JIOJKHBI
OTpaXkaTh:

OBnanenue YHHUBEPCATbHBIMU

KOMMYHUKATUBHBIMU JEHCTBUSIMH:

- COBMECTHAs JIeSATEIHHOCTD:

- TOHHMMaTh M UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paOOThI;

- NPUHHUMATh IEJIH COBMECTHOM JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPIAMHUPOBATH AECHUCTBUS IO
€€ JIOCTH)KCHMIO: COCTaBJIITh IUIaH JIEHCTBUIA,

pacrpenenatb  poaM €  y4e€TOM  MHEHHH
YYaCTHHUKOB OOCYXJaTh pe3yJbTaThl COBMECTHON
paboThI.

Osnanenue YHUBEPCATbHBIMU yueOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMMU:

- pabota ¢ nuH(pOopMaIMel: HCTIOIB30BaTh CPEJICTBA
MH(OPMALIMOHHBIX u KOMMYHUKaIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOIHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OpPraHU3allMOHHBIX 3aaa4d C
coOmoieHneM TpeOOBaHUM Y)PTOHOMHUKH, TEXHUKU
0€30MacHOCTH, THTHEHBI, PECypcocOepeKeHuUs,
IPpaBOBLIX u ITUYCCKUX HOpM, HOpM
MH()OPMAIIMOHHON OE30MaCHOCTH.

THUIIOTE3, BBIABJICHUA 3aBUCHUMOCTH MCKAYUCCIICAYEMBIMU
BCJIIMYMHaMU, 00BSICHEHHS MOJIYUYCHHBIX PE3YJIbTATOB

u  (GopMyIHpOBaHMS  BBIBOJAOB  CHCIIOJIb30BAHMEM  Hay4YHBIX
IIOHSATUMN, TEOPUN U 3aKOHOB.
[TP67.ChopMUpOBAaHHOCT ~ YMEHHUS TPUMEHSTh  IOJTYYCHHBIC

3HaHUS JUII OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U SIBICHU,
JUISL IPUHATHS IPAKTUYECKUX PEILIEHUIN B IOBCEIHEBHOM KU3HU

C LIeNb0 obecredeHusi 0€30IaCHOCTU CBOETO 3/10pPOBbs U 3/I0POBBS
OKpYKalOIIMX JIOJEH, COONIIOEHHsI 30pOBOro o0pas3a KHU3HH,
HOPM TpaMOTHOI'O MOBEAECHHUS B OKPYXAIOIIEH NPUPOJHON CpEIE;
[IOHMMaHHe  HEOOXOAMMOCTH  HCHOJB30BAHUSA  JOCTHOXKEHHM
COBPEMEHHOW OHMOJIOTUM W OMOTEXHOJOTHH /ISl PalMOHAIBHOTO
IIPUPOAOIOJIB30BaHUS.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3zoBaTeJbHOH TUCHUILIHHBI

2.1. O0beM JUCUUIJIMHBI U BUbI Y4e0HO# padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIAIIJIMHbBI

72
1.0cHoBHOE coepraHue 58
Bt u.:
TEOPETUIECKOE 00yueHUE 43
nabopaToOpHEIC 3aHATHUS 4
MPAKTUYECKHE 3aHITHS 11
2.1IpodeccHoHATBHO-OPHEHTHPOBAHHOE COIePKAHHE 12
BT u.:
TeopeTHYecKoe 00yJIeHne 2
nabopaToOpHEIC 3aHATHS 2
MPAKTUYECKHUE 3aHATHS 8
IIpome:xyTouHast arrecTanus (1M depeHIMPOBAHHBIN 3a4€T) 2
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2.2. TemaTu4eCKMid IJIAH M COAEPKAHUE TUCIATIIHHBI

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasia (0CHOBHOe U NPo¢ecCHOHAIBHO OPUEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3/iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4YacoB | KOMIETEHIUH
1 2 3 4
OcHoBHOe€ coJepKaHue
Paznen 1. buosorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHu3anus 2
Tema 1.1. Copepxanne yaeOHOro Marepuaa 2
buonorus buonorus — Hayka o >xuBoil mpupozae. CBsi3u OMOJIIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKMMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMH HayKaMu, (puiocoduei, penuruei, ITUKOH, SCTETUKON u mpaBoMm. Poisb
OOmas 6uosnoruu B pOpMUPOBAHUHN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. Cucrema OMOJIOTMYECKUX HayK.
XapaKTepUCTHKA Metonpl 1O3HAaHUS JKUMBOM INpUpoAbl (HAONOJEHUE, SKCIEPUMEHT, OIHUCAaHUE, W3MEpPEHUE, OK-02
KU3HU KJaccu(uKanus, MOIEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).
XKusble cuctembl (OMOcHCTEMBI) Kak IpeaMeT u3ydeHus Omosoruu. OTIMYME JKUBBIX CHUCTEM OT
Heopranuueckoi npupozbl. CBoicTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHUM oOpraHuMzali OHOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KIIETOUHBIM, OpPraHU3MEHHbIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (OMO - TeolIeHOTHYECKU), OochepHBbIi
Paszjnen 2 Xumuyeckuii COCTaB M CTPOEHUE KJIETKH 10 OK-01, OK-02,
Tema 2.1. Copneprkanue yueOHOro MaTepuaa 1 OK-04
XUMHUYECKUH cOCcTaB | XMMHUYECKHH COCTaB KJIETKH. XMMHUYECKHE DIIEMEHTBI: MaKpOdJIEMEHTHI, MUKPO3JIeMeHTH. Boaa u
KJeTku. Bona MUHEpaJbHble BellecTBa. MYHKIIMM BOJABI M MHUHEPAJIbHBIX BelIeCTB B KieTke. llogaepxanue
1 MUHEpaJbHbIE OCMOTHYECKOTo OanaHca
BeIICCTBA IIpakTHueckoe 3aHsaTHE 1
Ne 1 «buonornueckas poib MUHEpaAJbHBIX BELIECTB B O00ECHEYEHUM KHU3HEIEATEIbHOCTH
OpPraHU3MOB, MTPOSIBJICHUS AUcOaTaHCa MUHEPATBHBIX 3JIEMEHTOBY»
Tema 2.2. Coneprkanne ydeOHOro MaTeprana 2
buonornuecku benku. CocraB u cTpoeHHe O€TKOB. AMHUHOKHCIOTBI — MOHOMEpbI OenkoB. He3ameHumble u
Ba)KHBIE XUMHUYCCKHE | 3aMEHUMbIE aMHUHOKHMCIOTHl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€JIKOBOM MOJIEKYIIBI
COCIMHEHMUS (nepBuYHas, BTOPUYHAsA, TPETUYHAS W YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOICTBA OEIKOB.

buonornueckne ¢ynkuun OenkoB. depmMeHTHl — Ouonornyeckue Kartanuzatopsl. CTpoeHue
dbepmeHTa: aKTHBHBIN TEHTp, cyOcTpaTHas crneuududHoctb. KodepmenTsl. Buramunabl. OTaudms
(GhepMEHTOB OT HEOPTAHUYECKUX KATAIN3aTOPOB.

YrneBonpl: MOHOCaXapu/Ibl (TI0K03a, prdo3a U Ae30Kkcupru003a), Aucaxapuasl (caxaposa, JJaKTo3a) U
nosimcaxapuapl (Kpaxmal, TIUKOTeH, IEeJUT0I03a). buonornueckne GQyHKIUN YTrieBOAOB. JIUMUIBL:
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Tpurimnepuasl, Gochomunuasl, crepousnsl. ['uapodunsHo-THAPOGOOHBIE CBOICTBA. bronornyeckue
¢ynkuun nununoB. CpaBHEHHE YIJICBOJOB, O€JIKOB W JIMIMAOB KaK MCTOYHHKOB JHEPIHUU.
Hyxnennoseie kucnotsl: JJHK n PHK. HykneoTuabr — MOHOMEPBI HYKJIEMHOBBIX KUCJIOT. CTpOCHHUE U
¢ynkunu JJHK. Ctpoenne u pyaximn PHK. AT®: crpoenue u pyHkuuun

JlaboparopHsble 3aHATHS (Ha BEIOOp MpernoaBaTess) 2
No 1 «Onpenenenue Butamuaa C B MPOJYKTaX MUTAHUS
wn «OnpeeneHne HaINYUs KpaxMaa B IPOyKTaxX MUTaHUS»
i «'uapodunbHO-TUIPO(HOOHBIE CBOWCTBA JIUITHUIOBY
i «V3ydeHne KaTaTuTHIeCKOl aKTUBHOCTH (DEPMEHTOB (Ha IpUMeEpe aMUJIa3bl WM KaTala3bl)»
Tewma 2.3. CopepxaHue yaeOHOro MaTrepuana 2
CrtpyKTypHO- HuTonoruss — Hayka o kierke. Kierounas Teopus — mpuMep B3aMMOJACHCTBHS HIEH M (akTOB B
byHKIIMOHATBHAS HAyYHOM IMO3HAHUU. MeTOoIbl U3y4eHUS KIETKH.
opranusanys KIeTok | Kierka kak memoctHas xuBas cucrema. OOmie npru3Haky KJIETOK: 3aMKHYTasi Hapy)KHasi MeMOpaHa,
monekynbl JJHK kak renernyeckuit anmapart, cuctema CUHTe3a OeJka.
Tunsl KIETOK: 3yKapuoTUdecKas U npokapuoTrudeckas. OCoOOEHHOCTH CTPOEHUS MPOKAPHUOTUYECKON
kinetkd. Knerounas crenka Oaktepuil. CTpoeHHE SyKapuOTHUECKON KiIeTKH. OCHOBHBIC OTIUYUS
pPacTUTENbHOM, >KMBOTHOM M TrpuOHOM KieTKU. [loBEpXHOCTHBIE CTPYKTYpPbI KIIETOK— KJIETOYHAs
CTEeHKa, IITMKOKAIHUKC, uX QyHkuuu. [InazmaTudeckas meMOpaHa, ee CBOMCTBA M (PYHKIIHH.
Huronnasma u ee opranouabl. OgHomeMOpanHble opraHousl kietku: OIIC, anmapar ['onbaxw,
an30coMBl.  [loilyaBTOHOMHBIE OpraHOWAbl KJIETKH: MHMTOXOHApPUH, IuacTuabl. I[IponcxoxkneHue
MUTOXOHJIpUM W miactua. Buasl mimactua. HememOpanHble OpraHouibl KIETKH: PHUOOCOMBI,
KJIETOUYHBIN LIEHTP, LICHTPUOJIH, PECHUYKHU, KI'YTUKH. DYyHKIIMY OPraHOUI0B KIETKHU. BritoueHus.
Anpo — perynsatopHslil LeHTp KieTku. CTpoeHue sapa: sjaepHas 000j0uKa, KapuoIuia3ma, XpoOMaTuH,
AIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KJIETKE
JlaGopaTopHrbie 3aHsTHS (Ha BIOOp MTPENO1aBaTEeIIs) 2
Ne 2 «Crpoenue knetku (pacTeHus, >XKMBOTHbIE, I'pUObl) W KIETOYHBIE BKIIOYEHHS (Kpaxmal,
KapOTHUHOM/IbI, XJIOPOILIACTBI, XPOMOILIACTHI )»
i «M3yueHne cTpoeHus KJIETOK pacTeHHM, )KUBOTHBIX M OakTepuil MO MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OlucaHue»
i «[IpoHuiaeMocTs MeMOpaHbl (TTA3MOJIH3, ACTIA3MOJIN?3 )
Pa3nea 3. 7KuzHenesiTeIbHOCTh KJICTKH 6
Tewma 3.1. Coneprkanne ydeOHOro MaTepuana 2 OK-01. OK-02
OO0OMeH BelecTB OOMeH BemiecTB, WM MeTa0oJM3M. ACCUMWIAIHS (TJIACTHYECKUH OOMEH) W JTUCCHUMIISIIHS OI’C-O 4 ’

U TIpeBpaIICHNE
SHEPTUH

(oHEepreTHYecKuid OOMEH) — JBE€ CTOPOHBI EIMHOTO TMpolecca MeTadonu3ma. Poilb 3aKOHOB
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B KJICTKEC

COXpaHEHMsI BEIIECTBA M OJHEPrHM B IOHUMAaHUM MeTaboyim3Ma. Tumbl OOMEHa BEIIECTB:
aBTOTpOoHBINA U rerepoTpodubii. Ponb pepmMeHTOB B 0OMEHE BELIECTB U NMPEBPAIICHUU YHEPTUU B
kinetke. DorocuHTe3. CBeroBas u TemHOBas (Qa3bl ¢oTtocuHTe3a. Peakuum QorocwHTE3A.
OddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a NI KU3HU Ha 3emuie. BnusiHMe yciaoBwHid
cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIICHHUS €r0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PaCTCHHIA.
XeMocHuHTe3. XEMOCUHTE3UPYIOLIMe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.
DHepreTUyecKuii 0OMEH B KIIETKe. PacIiernsieHue BemecTB, BbIACICHHE U aKKYMYJIHPOBaHUE YHEPTUU
B KJIETKE. OJTambl 3HepreTudeckoro oodmena. I['nmukonus. bpokenwe u ero Buasl. Kuciopomnoe
OKHCIICHHE, WM KIeTO4HOe pbixanue. OxucnurtenbHoe ¢GochopunupoBanue. IhHEKTUBHOCTH
HHEPTeTHIECKOro 0OMeHa

Tema 3.2.
buocunres Oenxa

CopepxaHue yaeOHOro MaTrepuana

Peaknun marpuyHoro cuHte3a. I'enermueckas mHpopmanus u JIHK. Peanmuzarus renerndeckoi
uHpOpMaLUU B KJIEeTKe. | eHeTHYeCKnid KOJl U ero CBOWCTBA. TpaHCKPUIIHMS — MaTPUYHBIA CHHTE3
PHK. Tpancmsanus — OwocuHTe3 Oenka. Drtambl TpaHcaanuu. KoawpoBaHue amMHHOKHUCIOT. Poib
pubocom B OnocuHTe3e OenKa

HpaKTqucxoe 3aHATUC

Ne 2 «Penienue 3a1a4 Ha onpeieNieHHe TOC/ICI0BATEIbHOCTH HYKICOTHIOBY

Tema 3.3.
Bupycst

CopepxaHue yaeOHOTo MaTepuana

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Mcropus otkpeitus BupycoB (/. WM. MBaHoBckuit).
OCOOeHHOCTH CTPOEHHST M >KM3HEHHOro LuKia BHpycoB. bakrtepmodaru. bonesnun pacreHuid,
JKUBOTHBIX W YEJOBEKa, BbI3bIBacMble BHpycamH. Bupyc ummyHonedunura uvenoseka (BUY) —
B030yauTens CIIM1a. IlpoduiakTiuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHHM

Paznen 4. PazMHoO:KE€HHNE N HHAUBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1. Coneprkanne ydeOHOro MaTeprana
JKv3HEeHHBIN UK KneTounsli UK, WK )KU3HEHHBIN UK KIeTku. MHTepdasza u muto3. [Ipouecchl, mpoTeKkaroime B
KJIETKU uHtepdaze. Permnukamuss — peakuus MaTtpuuHoro cuHre3a JIHK. Crpoenme Xxpomocom.
XpoMocoMHbIIT Habop — KapuoTum. JIMMJIOUIHBIM W TalJIOUJHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomarusl. LluTonornueckne OCHOBBI Pa3MHOXKEHHS U MHAWBHIYAJIBHOTO Pa3BUTHS OPraHU3MOB.
JHenenune xnerku — muto3. Ctaauu muto3a. [Ipoueccsl, mpoucxoasiiye Ha pa3HbIX CTaIUSX MUTO3A.

Buonornyeckuii cmpicn muto3a. [Iporpammupyemast TuOesnb KIETKU - aronTo3

Tema 4.2. Coneprkanne ydeOHOro MaTepraa
@®opMbl pasMHOXKEHUs | DOPMBI Pa3MHOKEHUSI OPraHU3MOB: Oecrioyioe U MoJI0Boe. Buibl 6ecrosoro pa3MHOXKEHHS: JI€JICHUE
OpPraHHU3MOB Ha/IBO€ M MOYKOBAHUE OJIHO MU MHOTOKJIETOYHBIX, CIOPOOOpPA30BaHKE, BEI€TaTUBHOE Pa3MHOXKEHUE.

I/ICKYCCTBGHHOG KIIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUC IJIsA CCIICKIINU.

OK-01, OK-02,
OK-04
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[TomoBoe pa3mHOXKEHWE, ero oriaudus oT Oecronoro. Meito3. Craguum wmeiio3a. Ilpomeccsl,
npoucxoasmme Ha craausax Meio3a. IloBegeHue xpomocom B Meirose.  Kpoccunrosep.
buonornueckuii cMbICT 1 3HaYeHUE Meio3a. ['aMeTorenes — mpoiecc 00pa3oBaHMs MOJOBBIX KIETOK
y JKNBOTHBIX. HOJIOBBIG JKEJIE3bl: CCMCHHUKU U AUYHUKHU. 06p330BaHI/Ie nu pa3BI/ITI/Ie ITOJIOBBIX KJICTOK
— rameT (CmepMaro3oull, SUIEKJIEeTKa) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHUS
SUIIEKIIETOK U ciepmaro3ou1oB. OmnogorBopenue. [laprenorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

Copepxanne yaueOHOro Marepuasa

WnauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHalbHOE pas3BuTHE (dMOpHOreHe3). DTambl
SMOPHUOHAIBHOTO PA3BUTHS Y IMO3BOHOYHBIX J>KUBOTHBIX: APOOJICHHE, TacTPyJSAIHs, OpPraHOTeHEs.
[ToctamOpuoHanbHOe pa3zBuTHe. THUIBI NOCTAIMOPHMOHAIBLHOTO pPa3BUTHUA: MPSAMOE, HEnpsMoe
(mmumHOuYHOE). BnmsiHME cpenbl Ha pa3sBUTHE OPTraHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3HIBATH
BpOXKIIEHHBIE yponcTBa. Poct m pa3ButHe pacteHuid. OHTOTeHE3 I[BETKOBOTO PACTEHHS: JBOHHOE
OILUIO/IOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH PAa3BUTHS

IIpakTrueckue 3aHATHS

Ne 3 «MH(DekmoHHbIe 3a00ICBaHMS U SITUJACMHUH B UCTOPUU YEIIOBEUCCTBAY.
No 4 «BaknuHanus Kak npopuiIaKTHKa HHPEKIIMOHHBIX 3a00J1€BaHUI

Paspnen 5. HaciieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacleI0BaHus

Copnepkanne yaeOHOro MaTepuana

[Tpeamer u 3agauu reHeTUKH. Poib LUTONOrMHM M SMOPHOJIOrMH B CTAHOBJICHMM T€HETHKH. Bkian
POCCHUICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTHE I'eHETUKU. MeToIbl FeHeTHKHU (THOPHI0JIOTHYECKUH,
LUTOTEHETUUECKUN,  MOJIEKYJISIPHO-TEHETUYECKUI). OCHOBHBIE ~ TE€HETHYECKHE  IIOHATHS.
I'eneTnyeckas CHMBOJIMKA, HCIIOIb3YEMAsl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEPHOCTH HACJEIOBaHUs TPHU3HAKOB, YCTaHOBiIeHHble [. Menaenem. MoHoruOpuaHOe
CKpelllMBaHHUE. 3aKOH equHOo00pa3zus TUOpHUIIOB IepBoro mnokojeHus. IIpaBuio JOMHUHHUPOBaHHUS.
3aKOH paculeIUIeHUsl NMPU3HAKOB. ['unore3a yncrorsl ramer. [logHOE M HEMOIHOE TOMUHHUPOBAHUE.
JurubpunHoe ckpeuBaHue. 3aKOH HE3aBUCHMOTO HaclieZIoOBaHUs INpHU3HaKoB. l{uTorenernueckue
OCHOBBI ~ JUTMOPUJHOTO  CKpEIIMBaHUSA. AHamu3upyollee CcKpemuBaHue. lcnoiab3oBaHue
AQHAIM3UPYIOIIETO CKPENIMBaHUS AJIsl ONIpeieNIEHUs] TEHOTHUIIA 0COOU

HpaKTI/ILIeCKOC 3aHATUC

Ne 5 Pemrenue 3a1a4 Ha onpeielieHne BEPOSITHOCTH BO3SHUKHOBEHHS HACIEACTBEHHBIX MPU3HAKOB MPU
MOHO-, Ii-, TOTUTHOPUIHOM U aHATU3UPYIOIIEM CKPEIUBAHUHU, COCTABICHUE TeHOTHUITMUECKUX CXEeM
CKpEIMBaHUs

Tema 5.2.
CrermieHHoe
HacJIEIOBaHUE

CopepxaHne yaeOHOT0o MaTepuaa

CueruieHHOE HacneoBaHue pu3HakoB. Pabora T. Moprana mo CrieruieHHOMY HacJeI0BaHHUIO T€HOB.
Hapymienne cuemieHuss TE€HOB B pe3yJbTare KpPOCCHMHTOBEpa. XPOMOCOMHAasi  TEOpus

OK-01, OK-02,
OK-04
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MIPU3HAKOB

HaCICACTBCHHOCTH. I'ereTnmueckue KapThl.
T'emetuka moa. XpOMOCOMHOe OIIPCACIICHUC TII10JIA. AYTOCOMLI U TIOJOBBIC XPOMOCOMBEI.
I'omorameTHbIE U TeTCPOraMETHBIC OPraHU3MBI. HaCJ'Ie,HOBaHI/Ie IIPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

HpaKTI/I‘IeCKOG 3aHATUC

Ne 6 Pemenue 3aaa4 Ha onpeacIiCHUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPpH
CHCTIJICHHOM HACJICAOBAHWH, COCTABJICHUC 'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUWA

Tewma 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Copepxanne yaueOHOro Marepuana

M3meHunBOCTh. BHIbBl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HacleAcTBeHHas. Posb cpeasl B
HEHACJICACTBEHHOH  M3MEHYMBOCTH.  XapaKTEPUCTHKA  MOJU(PUKAIMMOHHON  M3MEHUYHMBOCTH.
Bapuauvonsslii psnx M BapuanMoHHas KpuBas. Hopma peakumm npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKY U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYHNBOCTH.
HacnencrBennas, win IeHOTHIIMYECKas M3MEHUMBOCTH. KoMOMHATHBHAS M3MEHYHMBOCTh. Melio3 u
MOJIOBOM TMpoIleCC — OCHOBa KOMOMHATHUBHOW M3MEHYMBOCTH. MyTalllOHHAS HW3MEHYUBOCTbD.
Knaccudpukanuss Myranuii: TeHHBIC, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYMHBI MYTAIlHA.
Myrarennble (QakTopbl. 3aKOH TOMOJIOTUYECKHMX PSJOB B HACIEACTBEHHONH H3MEHUHMBOCTH
H. U. BaBunosa

HpaKTI/IquKOC 3aHATUC

Ne 7 Pemienne 3aa4 Ha OonpeaACICHUEC BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
PA3JIMYHBIX THIIAX B33PIMO}1€I710TBH$I I'CHOB, COCTABJICHUEC I'CHOTHIIMYCCKHUX CXEM CKPCHIMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

CopepxaHue yaeOHOro MaTepuana

l'eneruka uenoBeka. Kapuorun 4yenoBeka. OCHOBHbIE  METOABl T'€HETUKH  YEJIOBEKa:
reHealornyeckuii,  ONM3HELOBBIH,  IUTOrCHETHUYECKUH,  OMOXUMHUYECKUI,  MOJEKYJISpHO-
reHeTuyeckuil. COBpEMEHHOE ONpEJeNIeHUe TIEHOTHUIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMpOBaHUe, B TOM uuciae ¢ nomoiueto [II[P-ananuza. HacneactBenHble 3a0oieBaHMS
yelioBeKa: TeHHble 00Jie3HH, OOJIE3HU C HACJIEICTBEHHOW IMPEeapacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nn. Comaruueckue M reHeparuBHble MyTauuu. CTBOJNOBBIE KJIeTKH. [IpMHIMIBI 370pOBOTO
oOpa3a »U3HU, IUArHOCTUKH, NPOQUIAKTHUKHA W JICYEHUS TeHeTHYecKux Ooye3Hel. Memauko-
TEHETUUYECKOE KOHCYJIBTUPOBaHKE. 3HAUEHNE MEUIIMHCKON T€HETUKH B NIPEAOTBPAILIEHUH U JICUEHUH
TeHeTUYECKUX 3a00JIeBaHH YelloBeKa

HpaKTI/ILIeCKOC 3aHATUC

No 8 «CocrapiieHne ¥ aHaJIU3 POJIOCTOBHBIX YEJIOBEKA)

Pa3gen 6. DBoJIOMOHHAA 0MOJIOTUSA

(o3}

Tema 6.1.

| Coneprxanue yue6HOro Matepuana

OK-01, OK-02,
OK-04

16




OBOJIIOIIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

[IpeamnochuIK BO3HUKHOBEHHS 3BOJIONMOHHON TEOPHH. DBOJIOLMOHHAS TEOpHS M €€ MecTo B
Ounonoruu. BiausHue YBOMIONMOHHON TEOPUU HA pa3BUTHE OUOJIOTHH U APYruX Hayk. CBHIETEIbCTBA
sBonouy. [1ajgeoHTONOrHYecKue: MOCIeI0BATEIbHOCTh MOSBICHHST BUIOB B MAJCOHTOJIOTUYECKOI
JeTONHCH, nepexoanbie ¢opmbl. buoreorpaduueckue: cxoAcTBO W paznuuue (ayn u  ¢uop
MaTeprKOB M OCTPOBOB. DMOPHOJIOrMYECKHE: CXOACTBA W PA3IN4Usi SMOPUOHOB DPa3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO'aHaTOMI/I'-IGCKI/Ie: TOMOJIOTUYHBIC, AQHAJIOTHUYHBIC, PYAUMCHTAPHLIC
OpraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXMMHYECKUE: CXOACTBO MEXaHM3MOB HACICICTBEHHOCTH U
OCHOBHBIX META00IHIECKHUX HyTefI Y BCEX JKUBBIX OPraHU3MOB.

OpomononHas teopus Y. [lapsuna. [Ipeanockuikn BOZHUKHOBEHUS JapBUHU3MA. JBHKYIIIHE CHIIBI
sBOMOIMKA BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IPU OTPAHMYECHHOCTH PECYPCOB,
HeomnpeenEHHas U3MEHYUBOCTh, 00pb0a 3a CyIECTBOBAHKE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuKkpo3BOIOIHUS

Copepxkanue ydeOHOro Marepuana

Cunreruyeckas teopus sBomonu (CTD) u e€ ocHoBHBIE NON0KeHUsA. MukposBomtonus. [lomynsus
KakK €JUMHHIa BUJa U 5BOJIIOILIUH.

JBuwxymue cuibl  (QakTOphI)IBONIONUK  BUAOB B MpuUpoje. MYyTalMOHHBIN Tpolecc W
KOMOMHATUBHAS W3MEHYUBOCTD. HOHYJISIIII/IOHHLIG BOJIHBI U I[peﬁ(b T'CHOB. I/I30JI$IIH/I$I U MUI'panuys.
EctectBeHHbIl 0TOOp — HampaBnsomuid (aktop sBomoruu. DOpMBI €CTECTBEHHOTO OTOOpA.
[Ipucnoco0aeHHOCTh OPraHW3MOB KakK pE3ylbTaT »HBOMIONUU. [IpuMepsl MpUCTOCOOTIEHUN Y
opranu3MoB. Apomopdo3sl U uauoanantanuu. Bun u Bugoodpasosanue. Kputepuu Buga. OCHOBHBIE
dbopmbl BU1000pa3oBaHMs: Teorpaduueckoe, SIKOJIOTUUECKOe

Tewma 6.3.
Maxkpo3BoitoLus

CopepxaHue yaeOHOro MaTepuana

MakposBomtonusi.  DopMbl  3BONIONMHM:  (QUIETHYECKas,  JUBEpreHTHas, KOHBEpPreHTHas,
napauensHas. HeoOpatumMocTs 3BOMMIOINN

[TpakTuueckoe 3aHsaTHE (Ha BBIOOD MPENOaBaTeis)

Ne 9 «CpaBHenue BUI0B IO MOP(OIOTHIECKOMY KPUTEPHUIOY
i «Onrcanne MPUCIIOCOOTCHHOCTH OPTaHU3Ma U €€ OTHOCHTEIBFHOTO XapaKTepay

Pasznen 7. Bo3HHKHOBEHHE M pa3BUTHE *KU3HHM Ha 3emJie

Tema 7.1.
3apoxIeHue
Y pa3BUTHE KU3HU

CopepxaHne yaeOHOTo MaTepuana

JloHayuyHble NIPEACTABICHUS O 3apOXIACHUM KW3HHW. HaydHble rMIIOTE3bl BOSHUKHOBEHHMS KHU3HU Ha
3emiie: abMOreHe3 M MaHCHepMHs. XUMHYECKash HBOJIONMS. AOHOr€HHBIH CHUHTE3 OpPraHMYECKHX
BEIIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE ITOATBEPKICHUE XUMHUYECKOH HBOJIIOLUU.
Hauanbnble stamnel 6uonorndeckoil spomtonuu. I'unoreza PHK- mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MpOTOKIETKH. IlepBrle kieTkm m ux sBomonusa. dopmupoBaHue
OCHOBHBIX I'PYIII )KUBBIX OPIraHU3MOB.

Pazutne xu3Hu Ha 3emiie 1o spaM U nepuojaMm. Karapxel. Apxelckas U MpOTEPO30KCKast dPHI.

OK-01, OK-02,
OK-04
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[Taneo3oiickas »pa U e€ mNEepUOAbl: KEMOPUMCKUH, OPAOBUKCKHH, CHIYPHHUCKWAN, JICBOHCKHUH,
KAMEHHOYIOJIbHBIM, NEepMCKH. Me3o3oiickas spa U €€ MepUObl: TPUACOBBIN, FOPCKUN, MEJIOBOM.
Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

Tema 7.2. CopepxaHne yaeOHOr0o MaTrepuaa 1
Cucrema Cucrema OpraHMYecKOro MHupa Kak OTpakeHue 3BOJOLUH. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIbI
OpPraHMYECKOT0 MHMPA. | OPraHU3MOB. XapaKTEPUCTUKA KIMMATa U Ie€OJOTHYECKUX IpoleccoB. OCHOBHBIE 3TAIbl ABOJIOLUN
[Tpoucxoxnenue PACTUTENBHOIO M KHUBOTHOIO MUpa. ApoMop(o3bl y pacTeHUH U *KHUBOTHBIX. [losiBIeHME, pacuBeT U
YeJI0BeKa — BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
aHTPOIIOTeHe3 OBouroLIMsl YeloBeKa. AHTPOMNOJOrUs Kak Hayka. Pa3BuTue mpencTaBieHUH O MPOUCXOXKICHUU
yesioBeka. MeToJbl M3ydeHus aHTpororeHesa. CXoAcCTBa M pa3jiuyusl 4YeJOBEKAa U JKUBOTHBIX.
Cucremaruyeckoe TOJOXEHHE 4yeloBeka. JIBmxkymmue cuibl  (pakTopbl) aHTpOIOreHesa.
HacnencrBeHHass M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3  KHU3HH,
U3rOTOBJICHUE OPYJUI TPy/ia, MBIIIJICHUE, peYb
Tema 7.3. Copepxkanue y4eOHOro Marepuana 1
OcHoBHble cTaguu | OCHOBHBIE CTaIMM W BETBU JBOJIIOLMH YeNOBEKa: aBcTpajlonuTekd, YemoBek ymensid, YenoBek
OBOJIIOIMH YEIOBEKA | MPAMOXOIAIINM, UeToBEeK HeaHAEepTAIbCKUM, UenoBeK pa3yMHbII COBpPEMEHHOro tuma. Haxonku
HCKOIIa€MBbIX OCTaHKOB, BPEMS CYIIECTBOBAaHHUS, 00JIACTh pacpoCcTpaHeHusi, 00bEM roJOBHOTO MO3Ta,
00pa3 XU3HU, OPYIUA.
YenoBeueckue packl. OCHOBHble OoJbIlMe pachkl: €BponeouaHas (eBpasuiickas), Herpo-
aBCTpAJIONIHAs (3xBaTOpHanbHas), MOHTOJION/THAS (a3maTcko-aMepHKaHCKas). Yeptor
PUCIOCOOTIEHHOCTH IPECTaBUTENIEH YEJOBEYECKHX pac K YCIOBMSAM CYIIECTBOBaHUS. EIUHCTBO
yesoBeyeckux pac. Kputuka pacusma
ITpakTHyeckoe 3aHsTHE (Ha BBIOOP NMPErnoaaBaTeis) 1
Ne 10 «Bpems u myTH pacceseHus 4ell0BeKa 1o MJIaHETe»
i «[IpucnocobieHHOCTh YelloBeKa K pa3HbIM YCIOBHSM cpenbl. BiusHue reorpaduieckoil cpesl
Ha MOP(}OJIOTHIO M (PU3HOJIOTHIO YETIOBEKA»
Pazjen 8. OpranusMel u OKpy»Kaonias cpeaa 4 OK-01, OK-02,
Tema 8.1. | Coneprxanue yue6HOro Matepuana 2 OK-04, OK-07
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OKoJI0rusa

Kak Hayka. Cpenbl

OKOJOrusl KakK Hayka. 3aJadyd W pasAelibl KOJIOTUM. METOJbl 3KOJIOTMYECKUX HCCIEI0BaHUMN.
DKOJOTUYECKOEe MUPOBO33PEHHUE COBPEMEHHOTO 4esioBeka. Cpeipl OOMTaHUS OpPTaHW3MOB: BOIHAS,

AKU3HU. HA3eMHO-BO3/1YyIIIHAs, MOYBEHHAS, BHYTpUOpPraHU3MEHHas!. DKOJOTHYECKHEe bakTopsI.
DKOJIOrH4ecKue Knaccudukanus sKomoruueckux (GaxTopoB: aOMOTHUECKHE, OHMOTHYECKHE U aHTPOIIOTEHHBIE.
(bakTopbl JeiicTBre 3kojoruvyeckux (pakTopoB Ha opraHu3Mbl.AOuMoTHuYecKue (DaKTOpBI: CBET, TemIepaTypa,
BiIaXHOCTh. PoTronepuoansm. Ilpucnocobnenns opraHu3MoOB K JACHCTBUIO a0MOTHYECKUX (DaKTOPOB.
buonornueckne putmbl. buoTmdeckue ¢akrtopel. Buasl OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYpEHLUs, XUIIHU4YecTBO. IlapasuTusMm, MyTyanusM, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJICOHUYECTBO), aMEHCallu3M, HEWUTpamu3M. 3HaueHHe OWOTHYECKHUX B3aWMOJACUCTBUU s
CYILIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tewma 8.2. CopepxaHnue yaeOHOro Marepuaa 1
DKOJIOrH4ecKue DKOJIOTUYECKHE XapaKTEPUCTUKU monyiasuuu. OCHOBHbIE NOKAa3aTeNM MOMYJSLUU: YUCIEHHOCTD,
XapaKTePUCTHKU IUIOTHOCTD, POXKJIA€MOCTh, CMEPTHOCTh, MPUPOCT, MUTpalius. JMHAMUKA YUCTICHHOCTU MOMYJSIUU U
HOITYJIALIAN e€ peryanus
[TpakTiueckoe 3aHsaTHe 1
No 11 «lToncyéTr noTHOCTH NOMYISIIUI Pa3HbIX BUJIOB PACTEHUI»
Pa3nen 9. Cool1ecTBa M YK0J0OrHYecKHe CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Copepxanue yueOHOro Marepuaa 1 OK-04, OK-07
CooburecTBa Coo01mecTBO OpraHu3mMoB — OuoreHo3. CTpykTypsl OHOLIEHO3a: BHJO0Bas, HPOCTPaHCTBEHHasd, IK 1.2
OpraHU3MOB, Tpouueckas (nuiesasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
9KOCUCTEMBI Okonoruyeckne  cucteMmbl  (9kocuctemsl). [loHstne 00 sKocucteMe U OHMOreolEHO3e.
@YHKIMOHATbHbIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIIECTB U MOTOK SHEPIHU B IKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [1uieBble
nenu M cerd. OCHOBHBIE TOKa3aTeld HKOCHCTEMBbI: Ouomacca, MNPOAYKIHS. OKOJIOTMYECKHe
OUpaMUIbl:  TPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM: YCTOHYMBOCTb,
camoperysinusi, pazputue. Cykneccus
Tema 9.2. Coneprkanue yueOHOro MaTepuasa 1
[Ipuponusie IIpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI PEK U 03€p. DKOCHCTEMA XBOMHOIO MU IIHPOKOIMCTBEHHOTO
9KOCHCTEMBI jgeca. AHTPOIIOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTembl. buonoruueckoe u
XO3MCTBEHHOE 3HAaY€HWE arpodKocucteM U ypOoskocucteM. buopasHooOpasume kak ¢dakTop
ycTouuBOCTH 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOTro pa3HooOpasus Ha 3emiie
Tema 9.3. Copneprkanne y4eOHOro MaTeprana 1
Buocdepa — VYuenune B. U. Bepnanckoro o Oumocdepe. I'panunsl, cocraB u crpykrypa Oumocgepsl. Kusoe
rio0anpHas BemecTBO U ero pynkuu. OcodeHHocTn O6rocdepbl Kak ri00aabHON AKOCUCTEMBI. JMHAMUYECKOe
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3KOocUCTEMA 3EMIIHA

paBHOBecHe U OOpaTHasi CBs3b B Omocdepe. KpyroBopoTsl BEMIECTB U OMOTCOXMMUYECKUE ITHKIIBI
HJIEMEHTOB (yriepoja, a3oTa). 30HaIbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHME (COMEP:KaHUe MPUKJIIATHOTO MOAYJIs1)
Bnusiaue YenoBeyectBo B Ouocdepe 3emun. AHTpOIOreHHbIE H3MeHEHUsT B Ouocdepe. [modanbHBIE
AHTPONOTEHHBIX skosnoruueckue npobnembl.  CocyliecTBOBaHME HpUpolbl U yenoBedyecTBa. (CoxpaHeHHe
¢akTopoB Ha O0uopa3HooOpa3us Kak OCHOBa YycToHumBOCcTH Omocgepbl. OCHOBAa pAIMOHAIBHOTO YIPABICHUS
o6uochepy MPUPOIHBIMH PECYpPCaMH M UX HCTONb30BaHue. JloCTHKeHHsl OMOJIOTUU M OXpaHa IPUPOIb
ITpakTrueckoe 3aHsTHE (Ha BEIOOD MIpenojaBaTesis)
No 12 «OT1Xx0/61 TPOU3BOJICTBAY»
WM «DKOJIOIMYECKHUE aCIIEKThI MPOPECCUOHANBHOM 1€ATEIbHOCTI
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHID)
i «BiusiHIe TPON3BOICTBEHHBIX (DAaKTOPOB HA OPTaHU3M YEIIOBEKa
Tema 9.5. IIpodeccrnoHaIbHO OPHMEHTHPOBAHHOE COJAEP:KAHUE (COepPKAHUE TPUKJIATHOTO MOIYJIs1)
Biusnue counanbHo- | 310poBbe M ero cocTapistomnme. @akTophl, MOJOKUTEILHO U OTPHUIIATEIIEHO BIUSIONIME HA OPraHU3M
9KOJIOTUYECKUX yenoBeka. [IpobiieMa TEXHOT€HHBIX BO3JIEHCTBUI Ha 370pPOBbE YEJIOBEKA (RJIEKTPOMArHUTHBIE MOJI,

¢dakTopoB Ha
3JI0pOBbE YETIOBEKa

ObITOBass XUMHS, W30BITOUHBIE WIYMBI, paguanus W T.0.). AJantanusi OopraHM3Ma uYeloBeKa K
dakTopam okpyxatomend cpenbl. [IpuHIUNel GopMUPOBaHUS 370POBbECOEPETAIOIIETO TOBEICHHUS.
®du3nyeckasl akTUBHOCTb U 310pPOBbE. bBHOXMMUUECKHE aCIEKThl PAIIMOHAILHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTHY

win «BnusHue abuornyeckux (HakTOpOB Ha UeNOBEKa» (B KauecTBE TPHUITEPOB, CHUIKAIOLIMX
paboTOCIIOCOOHOCTh, MCIIOIB30BaTh YCIOBHUS OCYIIECTBIEHUS MPOPECCHOHATBHONU NEeSTEIbHOCTH:
HIyM, TemIeparypa, pusndeckast Harpy3ka 1 T.1.)

Pa3nea 10. Cesieknusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexmnus
KaK HayKa U mpoIiecc

CopepxaHre yaeOHOT0o MaTepuana

Cenexkuus Kak HayKa U MPOoLecC. 3apoxKIECHUE CeIeKINHU U JomecTukanus. Yuenue H. M. BasuioBa o
[EHTPax MHOT000pa3usi M MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuid. LleHTpbl mpoucxoxaeHus
JIOMAIIHUX JKUBOTHBIX. Copt, mopopa, mramM. COBpPEMEHHBbIE METOJbI CENEeKUHUH. MaccoBbIN
U WHIUBUIYyaJbHBIA OTOOpPHI B CENEKIIMM pAcTeHHd U SKUBOTHBIX. OIleHKa JKCTepbepa.
brnuskopoacTBeHHOE ckpernuBanue — WHOpuUauHT. Ywctas nuHus. CKpemMBaHUE YHUCTHIX JIMHUU.
['erepo3uc, wnmu tubpugHas cuia. HepoJacTBeHHOe cKpemMBaHuWe — ayTOpuauHr. OTnanéHHas
rubpuau3aius u e€ ycrexu. VICKycCTBEHHBIM MyTareHe3 W IMOJydeHHe MOIUILUIONI0B. JlocTrkeHus
CEJICKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.

brorexHoorus Kak oTpaciab MPOU3BOACTBA. | eHHAs WHKEHEPHs. DTaIbl CO3JaHus PEKOMOWHAHTHOM

OK-01, OK-02,
OK-04, OK-07
K 1.2
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OcCHOBBI JHK wu Tpancrennbix opranu3moB. Kierounas umxeHepusa. KieTouHsle  KyJIbTYpBI.
OMOTEXHOJIOTHH MuKpoKIOHATBHOE pa3MHOXKEHUE pacTeHHIA. Knonuposanue BBICOKOITPOTYKTHBHBIX
CETBCKOXO035HCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKUE U dTHYecKHe mpobaemMbl. MO — reHeTndecku
MOIU(PUIIMPOBAHHBIEC OPTAHU3MBI

Tema 10.3. IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COIeP:KaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1) 1
buortexnonorun OcCHOBHBIC HAIPABJICHUS COBPEMEHHOW OHOTEXHOJOTUU B NPOPECCHOHATBHON IEATEIBHOCTH
B JKU3HH U npodeccuu | yejgoBeka. Meroapl OHOTeXHOJOTHH. OOBEKTHI OMOTEXHOJOTHH. OTHKAa OHOTEXHOJIOTHYECKUX
U TCHETUYECKUX JKCIepuMeHToB. [IpaBuna mowcka M aHaim3a OWOIKOIOTHYECKOW HHQOpMAIH
U3 Pa3NUYHBIX HCTOYHUKOB (HayyHas U Yy4yeOHO-Hay4Has JHUTepaTypa, CpeICTBa MacCOBOM
uH(popManuu, cetb UHTEpHET U Ipyrue)
[TpakTHueckoe 3aHsATHE 2
Ne 13 Keiicel Ha aHanu3 WHPOPMAIMM O HAYYHBIX JOCTIKECHUSX B OOJACTH TCHETHUYECKUX
TEXHOJIOTHil, KIIETOYHOW MHKEHEPUH, MUIIIEBBIX OMOTEXHOIOTHIA.
No 14 3amura keiica: mpecTaBlIeHHE PE3yIbTATOB PEIICHUS KEHCOB (BBICTYIIJICHUE C IPE3CHTAIMEH)

Pa3nen 11. Pemenne keiicoB B 00,1acTH OMOTEXHOJIOTHIA 6
Tema 11.1.1. IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COJAEPKaHUe (CoaeprKaHue NPUKJIATHOI0 MOAYJIs) 2
buorexHonoruu Pa3BuTHe mpoMBINITIEHHON OMOTEXHOJIOTUN U €€ MPUMEHEHHUE B J)KM3HHU YeJIOBEKa, IMOMCK U aHallu3

B IPOMBIIITICHHOCTH | yH(DOpMAIIMK W3 PA3IMYHBIX HCTOYHUKOB (Hay4dHass M y4yeOHO-HaydHas JuTepaTypa, CpeiCcTBa
MaccoBoi nHpopmaluu, cetb IHTEpHET U apyrue)

[IpakTrueckue 3aHATHS 4

Ne 15 Keiicbl Ha aHanu3 MHQOpPMALMKM O Pa3BUTHHU TMPOMBIIUIEHHOW OMOTEXHONOrMH (10 MUHH-

rpymnmnam). OK-01, OK-02
Ne 16 3amura keiica: mpecTaBleHHE Pe3yIbTaTOB PeIIEHHs KeHCOB (BBICTYIICHHE C Mpe3eHTanueil) OK-0 4’ OK-O7’

Tema 11.1.2. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJECP:KAHUE (CoAepKaAHUe TPUKJIATHOTI0 MOAYJIsl) 6 MK 1.2
ConuansHo- OTHYecKue acmleKkThl pa3BUTHA OUMOTEXHOJOTUMH M NPHUMEHEHHWE UX B JKU3HU YeNOBEKa, IOUCK
OTHUYECKME aCICKThl | y aHanu3 WHGOPMAlUU M3 Pa3IMYHBIX HCTOYHUKOB (HaydyHas MU ydeOHO-Hay4Has JUTEeparypa,
OroTeXHOIOr Uit CpelcTBa MaccoBoi HH(popmaIuu, cetb HTepHeT u apyrue)
ITpakTHyeckue 3aHsTH 4
Ne 15 Keiicel Ha aHanu3 uHpopMaMKU 00 STHYECKUX ACMEKTaX pa3BUTUS OMOTEXHOJIOTHH (110 MUHU-
rpynmnam).
Ne 16 3amura keiica: mpeCcTaBIeHHE PE3YIbTaTOB PEIICHHsI KEWCOB (BBICTYIJICHHUE C MPE3EHTALUEH )
Tema 11.1.3. IIpodeccnonaIbHO OPMEHTHPOBAHHOE COEpPKaHMe (COePKAHNE TPUKJIATHOTO MOXYJIS) 6

1 O6pasoBarenbHas OPraHU3aIUs CAMOCTOSTENLHO OMPEIENSET COAEPIKAHUE Pa3fea, BRIOUpas OHy U3 Npeaioxenusix tem 11.1.1 -11.1.3.
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buorexnonorumn PazBuTre OMOTEXHOIOTHI ¢ TPUMEHEHUEM TEXHUYECKUX CUCTeM (OMOMHKEeHepHs, OMOMH(POPMATHKA,
U TEXHUYECKUE OMOHWKA) W WX MPUMCHECHHWE B XU3HU YEJIOBEKAa, MOWCK W aHAIM3 HH(DOpMANMKM W3 Pa3TUYHBIX
CUCTEMbI UCTOYHUKOB (HaydHas W y4eOHO-Hay4Has JUTepaTypa, CpeAcTBa MaccoBOW HHGOpMAalLUU, CEThb
Wurepuer u apyrue)
[TpakTiueckue 3aHATH 4
Ne 15 Keiicbl Ha ananu3 WHGOPMALKMU O PAa3BUTHH OMOTEXHOJOTHH C MPUMEHEHHEM TEXHHYECKHX
cucreM (110 MHHHU-TPYIIIIaM).
No 16 3amura keiica: mpeicTaBlIeHHE PE3yIbTAaTOB PEIICHUS KEHCOB (BBICTYIIJICHUE C IIPE3EHTAIMEH)
IIpomexyrounas arrecrauus (quddepeHIpoBaHHBIN 3a4eT) 2
Bcero: 72
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3. YciaoBus peaju3ainuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecneyeHune

Jlnst  peanuzanuu  porpaMMbl  y4eOHOW  JUCIHUILIMHBI TPEIYCMOTPEHBI  CIEIHUATbHbIC
nomemenusa cornacHo 1.6.1 OII CIIO — IIIICC3 cnenuajlbHOCTH, OCHAIICHHLEIE B COOTBETCTBUH C
npuwioKeHueM 7 MarepualbHO-TEXHHUECKOe oOecredeHue o0pa30BaTeIbHON ACATEIBHOCTH TIO
porpamMme MoJArOTOBKHU CIEIUATUCTOB CPETHErO 3BEHA.

3.2. UnopmannonHoe odecnevyenne peaau3amun NporpaMmmbl

st peanuzaruu iporpammbl oubnuoteunslii o Ilerpo3aBoackoro ¢ummana TITNYIIC
YKOMIUIEKTOBAaH MEYAaTHBIMU M (WUJIM) 3JEKTPOHHBIMU OOpa30BaTENbHBIMU M HH(POPMAIMOHHBIMU
pecypcamMH, pEKOMEHJOBAaHHBIMHU JUIsl HCIOJb30BAaHUS B 00pa3oBaTeIbHOM IIpolecce, B
coorBercTBuu ¢ Kauroobdecneueunoctoro [1IICC3 crieninaisHOCTH.

Wudopmanus o kauroodecrnedyeHHOCTH oOpazoBaTenbHbIX mporpamm CIIO cnenmanbHOCTH
pa3MelleHa 1o AEeKTPOHHOMY azpecy: hitps://pgups-karelia.ru/students/library/75987/
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4. KoHTpOJIb M OlIeHKA Pe3y/JbTATOB OCBOCHUS 00111€00pa30BaTeIbHOM TUCHUIIIMHBI

KoHTpo.1b U 0olleHKAa pe3yIbTaTOB OCBOCHHS 00IIC00pa30BaTEIIBHON AUCITUTUTHHBI

pacKpbIBalOTCA 4epe3 AUCIHHUILUTMHAPHBIE PE3yNIbTaThl, HAIPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCcCUOHATBHBIX KOMIIETEHIIMH TI0 pa3zesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuana.

Oomasi/npodeccuoHanbHast
KOMIETEeHIUs

Pa3zgen/Tema

Tun OLlEHOYHBIX

MeponpusiTUs

OK 01. Beibupats criocoOsr
pelieHus 3a1a4
npodeccnoHaTbEHOMI
JEATSILHOCTH IPUMEHHUTEILHO
K Pa3JINYHBIM KOHTCKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c®, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxaenue o Borpocam
JEeKIUU

Pazpabotka rioccapus
3anoiHEeHHEe  CPaBHUTEIBHBIX
TaOIHI

TectupoBanue

VYceTHBI onpoc

JIUKTaHT Ha HCHOJb30BaHUE
apryMEHTOB, OHOJOTHYECKOU
TEPMHHOJIOTHU ¥ CUMBOJIUKU
NupuBunyanbHas
caMoCTOsTeNIbHAs paboTa
[IpencraBnenue pe3ynbTaToB
IPaKTHYECKUX PadOT
KonTtponsHbie paboThI

3amura TBOpUECKUX padoT

3amura WHIUBUTYJIBHBIX
MIPOCKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTO‘IHOI\/’I aTTeCTallnu

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a

U UHTEpIIpEeTaluu
nH(popmanuy,

1 UH(OpPMaIIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3aJ1a4 NpoQecCcuoHaNbHOM
NEeSITeIbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3
9.411-0/c, 9.5I1-o/c, 10.1,
10.2, 10.311-o/c, 11.111-0/c

OuenuBaemas IUCKyccus Mo
BOIIPOCAM JIEKIIUU
PazpaboTka MeHTaNIBHON
KapThl B MUHH IpyIIax
Beinonnenue u 3amura
1a00paTOpHBIX PaboT
[IpencraBnenue pe3ynbTaToB
NpaKkTUYECKUX paboT
[IpencraBnenue ycTHBIX
coOOLIeHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX TI0 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHIOBAaHHBIX
IIperoiaBaTesieM

OK 04. DdpdexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5IT-o/c, 10.1,

OO6cyxaeHue Mo Bompocam
JEKIUU

[IpencraBnenne pe3ynbTaToOB
MPAKTUYECKUX paboT

3aiuTa TBOPUYECKHUX paboT

2 TIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAEPIKAHNME PUKIIATHOTO MOLYJIs )
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10.2, 10.3IT-0/c, 11.111-0/c

3amura
MIPOEKTOB

HHIUBHUIYAJIbHBIX

OK 07. CoxnelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIICH
Cpelbl, pecypcocOepekeHHIo,
MPUMCHSITH 3HAHHS

00 U3MEHEHUH KJINMara,
MIPUHITUITBI OEPEKITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATH

B YpE3BBIYAITHBIX CUTYAIHIX

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 82, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxneHue o Bompocam
JEKIUU

Pa3pabotka rioccapus
3aMoNHEHUEe  CPABHUTEIbHBIX
TabJInIl

TectupoBanue

VYcerHblii onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYECKOil
TEPMUHOJIOTHH U CUMBOJINKU
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpencraBnenue pe3ynbTaToOB
IPAKTHYECKUX paboT
KonTpoibabie paboThl

3aiuTa TBOPUECKUX paboT
3amura WHIUBUIYaIbHbBIX
IIPOEKTOB

Brimmonnenue 3aganuit
MIPOMEXKYTOUYHOM aTTECTALNU

1K 1.2 Pa3pabarsiBath
uHTep(dENCH MoIB30BaTENS

Tewmsr! [T-0/c

OO6cyxeHue mo Bompocam
JIEKIUHA
PazpaboTtka rioccapus

3aMoNHEeHUe  CPAaBHUTEIbHBIX
Ta0JINLI

TectupoBanue

VYerHbIl onpoc
[IpencraBnenue pe3ynbTaToOB

MPAaKTHYECKUX padoT
3aiuTa TBOPUECKUX paboT
3amuTa UHIMBUYaIbHBIX
MPOEKTOB

Brinmonnenue 3aganui
MPOMEKYTOYHOM aTTECTALNKU
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