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Pabouas mporpamma obmeoOpazoBarenbHor  guctiuiuiuabl - OOJ.05  buonorus
pa3paborana Ha  ocHOBe  TpeOoBaHuii ~ DenepansbHOrO  TOCYJIAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa CpeAHero oduiero oOpa3oBaHMs, YTBEPKIECHHOIO
npukazoM MuHHCTepcTBa oOpa3zoBaHuss M 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 OCBOEHHUS 00pa3oBaTeIbHBIX MPOTrpaMM CpPEAHEro MpodecCuoHaIbLHOTO
oOpazoBanusi Ha 0a3e OCHOBHOTO oOOIIEro o0O0pa3oBaHUs, C Yy4yeToM TpeOOoBaHUM
denepanbHbIX TOCYJApPCTBEHHBIX OOpa30BaTENbHBIX CTAHJIAPTOB U MOJydaeMOM
npodecCUr WK CEeIUAIbHOCTH CPeAHEro NpodhecCHOHAIBHOTO 00pa30BaHuUsI.
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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa3oBaTeJIbHOM
aucuumanabl OO1.05 buosorus

1.1. MecTO0 AMCUMIUIMHBI B CTPYKType OCHOBHOH mNpo(eccHOHATbHOI
o0pa3oBaTeJibHOI POrPaMMBbI
O6meobpazoBatenbHas nucuumiimia OOJ1.05 Buonorus sBisieTcst 00s3aTenbHON

4acThI0 00111€00pa30BaTEIbHOIO UKIIa 00pa30BATEIBHON IPOrPAMMBI B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuansHocTH 09.02.06 CeTeBoe U CUCTEMHOE aIMUHUCTPUPOBAHUE

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJabTaThl 0CBOCHHS TUCIUILINHBI:

1.2.1. leapb AuCUUIIAHBI

Copnepkanue mporpaMmbl  0011€00pa3oBaTeIbHON AUCHMIUIMHBL  «buonorusy»
HAaIllpaBJICHO Ha JIOCTWXKEHHE PE3YJIbTaTOB €€ M3YYEHUs B COOTBETCTBHH C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO. llens u3ydyeHus IUCHMILUIMHBI «bHOJOTHS» HAa 0a30BOM YpPOBHE — OBJIAJICHHE
O0OyYaloImMUMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpraHu3aliy >KUBBIX
CHUCTEM pa3HOro paHra M MNPUOOPETEHHE YMEHUW UCIOIb30BaTh STU 3HAHUS IS
IPaMOTHBIX JIEUCTBUN B OTHOIICHUH OOBEKTOB JKMBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX
KU3HEHHBIX TPOOJIEM.

JlocTikeHne 1enu W3ydeHus JAUCHUILUIMHBI «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs peuieHUEM CIIeIYIONUX 3aa4:

® OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAaHUUA O OHMOJOTHMYECKUX TEOPUSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBUiaxX, CIY>KallluX OCHOBOW MJis
dbopMHUpOBaHUA  TMPEJACTABICHUH O  E€CTECTBEHHO-HAYYHOM  KapTUHE  MUpa,
0 METOJaX HAyYHOTO TO3HAHUS, CTPOECHUH, MHOTOOOPa3Wu M OCOOCHHOCTSX >KUBBIX
CHUCTEM pA3HOTO YPOBHSA OpraHU3allud, BBIJAIOIIMXCS OTKPBITHUSX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

e (dopMupoBaHue Yy OOydYarOUIMXCA TO3HABATEIbHBIX, HWHTEIIEKTYaJIbHbBIX
M TBOPYECKUX CIOCOOHOCTEM B TIPOIECCE aHajdu3a JAaHHBIX O MYTIX pPa3BUTHUS
B OMOJIOTMH HAYYHBIX B3TJIAIOB, UACH U MOJIX0/I0B K H3YUYCHUIO )KUBBIX CUCTEM PA3HOTO
YPOBHS OpraHHU3aluy;

® CTAaHOBJIICHHE Yy OOydYaromuxcsi o0Omel KyJabTypbl, (YHKIIMOHAIBEHOMN
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITH U OLEHUBATH SBJICHUS OKPYXKAIOIIETO MUPa
KUBOW MPUPOJLI HA OCHOBAHUM 3HAHUM W ONBITA, MOJYYCHHBIX MPU H3YYCHUU
OonoJjoruu;

e ¢dopMmupoBaHHEe Yy OOYyYaIONUXCS YMEHUNA WJUIFOCTPUPOBATh 3HAYCHUE
OMONIOTUYECKUX 3HAHUW B TPAKTUYECKON JEATETLHOCTH YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

® BOCIIMTAaHHC Y6C)K,Z[éHHOCTI/I B BO3MOKHOCTH ITO3HAHMS YE€JIOBEKOM JKHUBOU



OPUPOJIbI, HEOOXOAMMOCTH OEpEeKHOTrO0 OTHOIICHHS K HEW, CoOMoneHus
TUYECKUX HOPM MPHU IPOBEAECHUH OMOJOTMYECKUX UCCIIEI0BAHUI;

® OCO3HaHME LIEHHOCTH OWOJIOTMYECKUX 3HAHUU JJI MOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, 4711 (GOPMUPOBAHHS HAYYHOTO MHUPOBO33PEHUS;

® 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 ocHoBe PI'OC COO
Oo6mme xomneteniuu (qanee — OK) u mpodeccrnonansHbie KOMIETEHITNHN (aiee —
I[IK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMHM, METaNpPEIMETHBIMU
U TpeAMETHBIMH pe3ysibTaraMu 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
MPUMEHUTEIIHHO K
pa3IMYHBIM KOHTCKCTaM

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

- TOTOBHOCTh K TpPYAy, OCO3HaHHE ILEHHOCTH
MacTepCTBa, TPYIOII00UE;

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

HHUIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIBHO
BBIIIOJHATE TaKYHO JCATCIbHOCTD,

- UHTEpEC K pa3IMYHbIM cdepam
poheCCUOHATTLHOMN JICATEIbHOCTH.
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 UX JIOCTHKCHUS,

- BBIBJIAATH 3aKOHOMEPHOCTH U ITPOTHBOPCUHA

B PacCMaTpPUBACMBbIX SIBJICHUSX;

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

0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM

3aJaBaTb

I[IP6 1. ChopMupoBaHHOCTh 3HAHUKH O MECTE M POJIM OHOJIOTHH
B CHCTEME HAy4YHOTO 3HaHUS;(YHKIMOHAIBHON TIPaMOTHOCTH
YeJIOBeKa IS PEIICHUS KU3HEHHBIX MPOOJIeM.

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

9KOCHCTEMa,0M01IeH03, Onochepa; MeTabon3M (0OMEH BELIECTB
Y TIPEBpAILEHUE YPHEPTUH), TOMEOCTa3 (CaMOpEeryJIsius), OMOCHHTE3

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

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

I[TP6 3.ChopMUPOBAaHHOCTH YMEHHUS PACKPBIBATh COJEPIKAHUC

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

[1P64.ChopMupoBaHHOCTD yMEHUs pacKpbIBaTh

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

[TPG5.ITpuoOpeTeHne ombITa TPUMEHEHHUS OCHOBHBIX METOJIOB
HAY4YHOI'O IMO3HAHUA, UCITIOJIb3YEMBIX B OMOJIOTNH: Ha6J'IIO}1€HI/ISI

" OIMUCAHUA KUBBIX CUCTEM, IIPOLCCCOB U ﬂBHeHHﬁ; OopraHu3al U

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

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

ITP66.ChopMUPOBAaHHOCTh  YMEHHS  BBIJCIATH  CYIICCTBCHHBIC
MIPU3HAKU BUPYCOB, KJIIETOK MMPOKAPUOTH FYKApUOT; OJHOKIETOUHBIX
M MHOTOKJIETOYHBIX OPraHW3MOB, BHUJOB, OHOTCOLICHO30B 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 YTBEpPXKJICHUM, 3a7aBaTh
napaMeTpbl U KPUTEPUN PEIICHUS;

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

pa3pabaTbiBaTh IUIAaH PEHICHHS MPOOJIEMBI ¢
Y4ETOM aHaJIM3a HMMEIOIIUXCS MAaTEPUAIBHBIX U
HEMaTEPHUaIbHBIX PECYPCOB;

-- YMETh MEPCHOCHUTH 3HAHHUSI B TO3HABATEIbHYIO

U IPAKTHUYECKYIO 00J1aCTH KU3ZHEACSITEIbHOCTH;

- yMeTh WHTETPUPOBaTh 3HAHUS U3 PAa3HBIX
MpeAMETHBIX 00JIacTeH;

- BbBIIBUT'AaTh HOBBIC naeu,
OpPHUTHHAIILHBIC TIOJXOJIbI U PEIICHUS

npeJarath

MPEBpPAICHUS dHEPTUH B KIETKE, (OTOCUHTE3a,INIACTUIECKOTO U
JHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a, MHT03a, Meho3a,
OIUTOJIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS, WHIWBHIYaTbLHOTO
pa3BuTHs opraHu3Ma (OHTOTEHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTeCTBEHHOTO O0TOOpa, BHI000pA30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K Ccpejie OOUTaHUS,BIMSHUS KOMIIOHEHTOB YKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHHIA
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpAIllEHUE SHEPTHH B Orocdepe.
[1P67.ChopMUPOBAaHHOCTh ~ YMEHHUSI ~IPUMEHSTH  TOJYYCHHBIC
3HaHUS JUIsl OOBSICHEHUS OMOJIOTMYECKUX IPOIECCOB U SIBJICHUM,
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B OBCETHEBHOM JKU3HU

C Henbio obecriedeHus: 0€30IMaCHOCTH CBOETO 3/10POBbBS U 37I0POBbS
OKpY)KAIOIKUX JIFOJIeH, COOJIOMCHUS 3I0pPOBOTO oOpasa KU3HH,
HOPM TpaMOTHOI'O MOBEAECHHUS B OKPYXAIOIIEH NPUPOJHON CpEIE;

IIOHMMAaHUC H606XOI[I/IMOCTI/I HCIIOJIB30BaHUA )IOCTI/I)KGHI/Iﬁ
COBpeMeHHOﬁ Ouonorun M OMOTEXHOJIOTHI A1 palliOHaJIbHOI'O
IpUPOAOITIOJIB30BAHU.

ITP68.ChopMUpPOBaHHOCTh YMEHUS pelIaTh OMOJIOTHYECKUE 3a1auH,
COCTABIISATh TEHOTUITMYECKUE CXEMBI CKPEIIIMBAHUS

JUIs pa3HBIX THIIOB HACIEJOBAaHUS TPU3HAKOB y OPTraHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPTrHH B dKOCHCTEMax
(uenu nmuTaHus, MUIIEBHIE CETH).

ITP69.ChopMUpOBaHHOCT ~ YMEHHMH  KPUTHUECKH  OLIEHHWBATH
nHpOpMANMIO  OMOJOTMYECKOTO  COJCPXKAHUSA,  BKIIOYAIOIIYIO
TICEB/IOHAYYHbIC 3HAHUS W3 PAa3IMYHBIX HCTOYHHUKOB (CpEICTBa
MaccoBoW  HMH(OpMalnMM, Hay4yHO-TIONMYJSpHBIE  MaTepuabl);
UHTEPIPETUPOBATH ITUYECKHE ACTIEKTHI COBPEMEHHBIX
UCcCleIoBaHU B~ OMOJOTMM,  MEOUIMHE, OHOTEXHOJOTHH,
paccMmaTpuBath rI100anbHbIC 9KOJIOTHYECKUE po0IeMbI
COBPEMEHHOCTH, (OPMHPOBATH IO  OTHONICHWIO K  HHM
COOCTBEHHYIO TIO3UIIHIO.

ITP610. CdopMHUPOBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
MMMCbMEHHBIE M YCTHBIC COOOIICHHMSI HAOCHOBE OHMOJIOTHYECKOMN
nH(MOPMALINY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmnapaT OMOJIOTHH




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

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

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH

B CHCTEME HAy4YHOTO 3HAHWS;(PYHKIMOHAIBHOM TI'PaMOTHOCTH
YeJIoBeKa ISl PEIICHUs )KU3HEHHBIX MPOOJIEM.
[1P67.ChopMUpOBAaHHOCTh ~ YMEHHUSI IPUMEHSTH  IOJYYECHHBIC
3HaHUS JUIsI OOBSICHEHUS OMOJIOTMYECKUX IPOIECCOB U SIBJICHUH,
JUTSL IPUHSATHS PAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LeNbI0 oOecriedueHus: 0€30IMaCHOCTH CBOETO 3/I0POBBSI U 3JI0POBbSI
OKPY>KaIOIUX JIFOJIeH, COOJIIOJCHHST 3I0pOBOr0 o0pa3a >KHU3HH,

. MertanpeameTHbie pe3yJIbTaThI JIOJIKHBI N . ;
npodeccuoHaIbHON —— HOPM IPaMOTHOTO NOBEACHUS B OKPYXKaloLleH MPUPOLHOH cpene;
JESITEIbHOCTH. OBJaeHue VHUBEDCATHHBIMH yueGupivy | IOHUMAHHE HE00X0MMOCTHU HCMIONB30BAHHA  JOCTIDKEHMH
I103HABATEBHBIMH TEACTBUAMI: COBPEMEHHOW OMONOTMUM U OMOTEXHOJOTMH I PalOHAIBHOTO
B)paboTa ¢ nHdOpMaIHEN: HPHUPOIOTIOIB30BAHMA.
- BiageTh HaBblKamu monmyuenns unpopmauuu | 11P010.  CdopmupoBanHocTs ymeHuid co3aaBaTh COOCTBCHHBIC
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 HCIIOJIb30BATh
U UHTEepHpeTanuo WHOOPMAIMKA PA3IMYHBIX | TOHATUHHBIA anmapar OUOIOruu
BUJIOB U (OPM IIPEICTABICHHUS;
- OIIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
nH(popMaluu,ee COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THUYECKHM HOpMaM

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

B3aMMO/ICIICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHIe.

YaCcTH: IIEHHOCTH HAay4YHOT'O MO3HAHMS: OCO3HAHHE
[IEHHOCTH HAaY4YHOU JESITENBbHOCTU, TOTOBHOCTH
OCYIIECTBJISITh TPOCKTHYIO M UCCIIEOBATEIHCKYIO
NEeATETLHOCTh MHANBUIYATEHO U B TPYIIIIE.
MeranpeameTHbie pe3yabTaThl JIOJKHBI
OTpaxaTh:

OBnazeHue yHUBEPCATIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMM:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMaTh W WHCIOJb30BATh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paboThI;

- TpPUHUMATh IETH COBMECTHOW IesATEIHHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICUCTBUS

10 €€ JOCTHIKCHUIO: COCTABJIATH IIJIaH JACHCTBUM,
pacupeleNsaTh PoOJHM ¢ yISTOM  MHEHHH

HAyYHOTO TO3HAHMSI, HCIOJIb3yEeMBbIX BOMONOTHHU: HAONIOJIEHUS W
ONMCAHMS JKUBBIX CHCTEM, IMPOLECCOB W SBICHUW; OpraHU3alfu
UIIPOBEJICHUSI  OMOJIOTHMYECKOTO  DKCIEPUMEHTa,  BBIIBHKEHUS
THIIOTE3, BEISBIICHUS 3aBHICHUMOCTH MEKIYUCCIIETyEMBIMU
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: -
Cc(OPMHUPOBAHHOCTb 3KOJIOTUYECKOH KYJIBTYpHI,
IIOHMMAaHHUE BIUSHUS COLUAIbHO-I)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOU

U COLMAIBbHON Cpenbl, OCO3HAHHE TIJI00AILHOTO
XapakTepa 3KOJOTHYECKUX ITPodIIeM;

- IUIAHUPOBAHME W OCYLIECTBIICHUE ICHUCTBUU B
OKpYJKalollled Cpelle Ha OCHOBE 3HAHUA Lelel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AQKTUBHOE HENPUATHE JEHCTBUM, NPHUHOCSIINX
BpEZ OKpYXKaIoUIel cpene;

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

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

OBnazneHne yHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

0) COBMECTHasl IeITeIIbHOCTb:

- TMOHUMaTh M WCHOJB30BaTh MPEUMYIIECTBA
KOMaHJIHOM

Y UHAUBHUAYAIbHOUN paboTHI;

- NPUHUMATh Il COBMECTHOW JESITeNbHOCTH,
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, UCIIOJIb3yEeMbIX B OMOJIOTUH: HAOIIOICHUS

Y OIMCAHUSI KUBBIX CHCTEM, IIPOILIECCOB M SBJICHUI; OpraHU3allluA 1
MPOBEACHUS  OHMOJIOTHYECKOrO  AKCIICPUMCHTA,  BBIJBHIKCHHS
TUIIOTE3,  BBISABJICHUS  3aBHCHMOCTH  MEXKIYHCCICTYCMbIMH
BEJIMYUHAMHU, OOBSICHCHHS TIOJIYUCHHBIX PE3YJIbTaTOB

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

Hay4YHBIX

JHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OILIOJIOTBOPEHUS, PA3BUTUSAN PA3MHOXKCHHS, HWHIWBHIYaJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI

3a  CYIIECTBOBAaHHE,ECTECTBEHHOTO OTOOpa, BHI000pPa30BaHUS,

MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelc OOWTAHWS,BIUSHUS
KOMITOHCHTOB JKOCHUCTEM, AHTPOTIOTEHHBIX W3MCHECHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYroBOpOTa BEIIECTB M MPEBpallieHne YHEPTUN B Onocdepe.
[TP67.ChopMUPOBAHHOCTh ~ yMEHHUS NPUMEHSATh  MOTy4YeHHBIC
3HaHUA UISI OOBSCHEHHUS OHMOJOTMYECKHX MPOIECCOB U SIBJICHHIA,
JUISL TIPUHSATUS TPAKTUYECKUX PEIIeHUN B TMOBCEIHEBHOW KU3HU
C menpio obecredeHusi 0€30MaCHOCTH CBOETO 3/I0POBbS U 37I0POBbBS
OKPYXAIOIIUX JIOCH, COONIOACHUS3 JOPOBOrO 00pa3a KU3HH,
HOpPM TPaMOTHOTO TIOBEJEHUS B OKpYXKaIOIeH MpUPOTHON
Cpelie;TIOHMMaHne HEOOXOIMMOCTH WCIIOIB30BAHUS JTOCTHIKECHUIN
COBPEMEHHOW OWOJOTHM ¥ OWMOTEXHOJOTHHIUIS PaliOHAIBHOTO
MIPUPOJIOTIOH30BAHUS

[TIK 1.7. OcymiecTBiaaTh
permamMeHTHoe
o0OcTy>)KUBaHHUE U 3aMEHY
pPacXOJHBIX MAaTEPHUATIOB

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

— TOTOBHOCTb K TpPYAYy, OCO3HAaHHUE LEHHOCTH

[TP65.ITpnoOpeTenne ompiTa MNPUMEHEHHS OCHOBHBIX METOOB
HAy4YHOTO IMO3HAHUS, UCTIOJIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y ONMCAHMSI )KUBBIX CHUCTEM, MPOIIECCOB U SIBICHUN; OpraHu3aluu U
MPOBEJICHUSI ~ OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBIKCHUS




nepuepuitHOro, CETEBOTO
U CEpBEPHOTO
o0opyIoBaHUs
MH()OKOMMYHUKAIIMOHHBIX
CHCTEM

MacTepcTBa, TPYI0II00uE;

— TOTOBHOCTh K AaKTUBHOM  JI€ATEIbHOCTU
TEXHOJIOTHYECKOM u COLIMAJIBHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh HMHUIIUHUPOBATD,
IUIAHUPOBaTh U CaMOCTOSITENIHO  BBINIOJHSATH
TaKylo JesITeIbHOCTb;

— HHTepec K pa3IMYHbBIM cdepam
poheCCUOHATTLHON IATEIHOCTH.

—  DKOJIOTUYECKOTO BOCITUTAHMS:

—  c(OpMUPOBAHHOCTH IKOJIOTHYECKOH
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:

- TOHMMaTh M HCIOJb30BaTh NPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paOOThI;

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

pacrpeneniaiTb  poaM  C  y4eTOM  MHEHMH
YYaCTHHUKOB OOCYXJaTh pe3yJbTaTbl COBMECTHOM
paboThI.

Osnanenue YHUBEPCATbHBIMU yueOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMMU:

- pabota ¢ nuH(pOopMaIMel: HCTIOIB30BaTh CPEJICTBA
MH(OPMALIMOHHBIX u KOMMYHUKaIMOHHBIX
TEXHOJIOTUH B PEIICHUN KOIHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OpPTaHHU3allMOHHBLIX 3aJ1ad C
coOmroieHneM TpeOOBaHUI SIPTOHOMHKH, TEXHUKH
0€30MacHOCTH, THTHEHBI, PECypcocOepeKeHuUs,
IPpaBOBLIX u ITUYCCKUX HOpM, HOpM
MH()OPMAIIMOHHON OE30MaCHOCTH.

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

u  (GopMyIHpOBaHMS  BBIBOJAOB  CHCIIOJIb30BAHHEM  HAyYHBIX
IIOHATUMN, TEOPUN U 3aKOHOB.
[TP67.ChopMUpOBAaHHOCT ~ YMEHHUS TPUMEHSTh  IOJTYYCHHBIC

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

C LIeNb0 oOecredeHtsi 0€30IaCHOCTU CBOETO 3/10POBbS U 370POBbs
OKpY’KalOIIUX JIOJEH, CcoOJIIo/IeHusT 3/10poBOoro o0pas3a >KU3HH,
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 M coaepxkaHue 001eo0pa3zoBaTeJbHOM TN CIUIIINHBI

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
nabopaTopHEIC 3aHATHS 4
MPAKTUYECKHE 3aHITHS 11
2.1IpodeccHoHATBHO-OPHEHTHPOBAHHOE COEPKAHHE 12
BT u.:
TEOpPETUYECKOE 00yICHNE 2
nabopaToOpHEIC 3aHATHS 2
MPAKTUYECKHUE 3aHATHS 8
IIpome:xyTouHast arrecTanus (1M depeHIMPOBAHHBIN 3a4€T) 2
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIIATIIHHBI

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasia (0CHOBHOe U NPo¢ecCHOHAIBHO OPUEHTHPOBAHHOE), O0bem | ®opmupyemble
pa3/ieioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4YacoB | KOMIETEHIUH
1 2 3 4
OcHoBHOe€ coJepKaHue
Pasznen 1. buosorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHu3aunms 2
Tema 1.1. Copepxanne yaeOHOro Marepuaa 2
buonorus buonorus — Hayka o >xuBoil mpupozae. CBsi3u OMOJIIOTMH C OOIIECTBEHHBIMHM, TEXHUYECKMMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (uiocodueid, peiauruei, STUKOH, SCTETUKON u mpaBoM. Pousb
OOmas 6uosnoruu B pOpMUPOBAHUHN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. Cucrema OMOJIOTMYECKUX HayK.
XapaKTepUCTHKA Metonpl 1O3HAaHUS JKUMBOM INpUpoAbl (HAONOJEHUE, SKCIEPUMEHT, OIHUCAaHUE, W3MEpPEHUE, OK-02
KU3HU KJaccu(puKalus, MOIeIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).
XKusble cuctembl (OMOcHCTEMBI) Kak IpeaMeT u3ydeHus Omosoruu. OTIMYME JKUBBIX CHUCTEM OT
Heopranuueckoi npupozbl. CBoicTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHUM oOpraHuzanuu OHOCHUCTEM: MOJEKYJISIPHO-TEHETUUYECKUH, KIIETOUHBIM, OpraHU3MEHHbIH,
HOMYJSIIMOHHO-BUAOBOM, IKOCUCTEMHBIH (01O - TeoLIeHOTHYECKU), OochepHBbIi
Paszjnen 2 Xumuyeckuii COCTaB M CTPOEHUE KJIETKH 10 OK-01, OK-02,
Tema 2.1. ConeprkaHue yueOHOro MaTepuaia 1 OK-04
XUMHUYECKUH cOCTaB | XMMHUYECKHI COCTaB KJIETKH. XMUMHYECKUE AJIEMEHTBI: MaKpOAJIEMEHTHI, MUKPOdJIeMeHThl. Bona n
KJeTku. Bona MUHEpaJbHble BellecTBa. MYHKIIMM BOJABI M MHUHEPAJIbHBIX BelIeCTB B KieTke. llogaepxanue
1 MUHEpaJbHbIE OCMOTHYECKOTo OanaHca
BeIICCTBA IIpakTHueckoe 3aHsaTHE 1
Ne 1 «buosnornueckas pojb MHUHEPATbHBIX BEUIECTB B 00ECHEYEHHM >KU3HEIEATEIbHOCTU
OpPraHU3MOB, MTPOSIBJICHUS AUcOaTaHCa MUHEPATBHBIX 3JIEMEHTOBY»
Tema 2.2. Coneprkanne ydeOHOro MaTeprana 2
buonornuecku benku. CocraB u cTpoeHHe O€TKOB. AMHUHOKHCIOTBI — MOHOMEpbI OenkoB. HesameHumble u
Ba)KHBIE XUMHYCCKHE | 3aMEHUMbIE aMHUHOKHMCIOTBL. AMHHOKUCIOTHBII COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH MOJEKYIIbI
COCIMHEHMUS (nepBuYHas, BTOPUYHAsA, TPETUYHAS W YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOICTBA OEIKOB.

buonornueckne ¢ynkuun OenkoB. depmMeHTHl — Ouoornyeckue Katanuzatopsl. CTpoeHue
dbepmeHTa: aKTHBHBIN MEHTp, cyOcTpatHas crnenududHoctb. Kodepmentsl. Buramunbl. OTaudms
(GhepMEHTOB OT HEOPTAHUYECKUX KATAIN3aTOPOB.

YrneBonpl: MOHOCaXapu/Ibl (TI0K03a, prdo3a U Ae30Kkcupru003a), Aucaxapuasl (caxaposa, JJaKTo3a) U
nosimcaxapupl (Kpaxmal, TIUKOTEH, IeJII0103a). buomornyeckue QyHKIUHM YyrieBoAoB. JIMMUIb:
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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. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX KUCIOT. CTpOeHUE 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
i «OnpezeneHne HaIMIKs KpaxMaia B IPOJyKTaxX MUTaHUs»
i «'uapodunbHO-TUIPO(HOOHBIE CBOWCTBA JIUITHIOB
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 xak renernueckuit anmnapart, cucreMa CHHTe3a OenkKa.
Tunsl KIETOK: 3yKapuoTHdecKas U npokapuotudeckas. OCOOEHHOCTH CTPOEHUSI IPOKAPUOTUYECKOM
kinetkd. Knerounas crenka Oaktepuil. CTpoeHHE SyKapuOTHUECKON KiIeTKH. OCHOBHBIC OTIUYUS
pPacTUTENbHOM, >KMBOTHOM W TrpuOHONM KieTKU. [loBEpXHOCTHBIE CTPYKTYpPbI KIIETOK— KJIETOYHAs
CTEeHKa, IIITMKOKAIUKC, uX QyHkuuu. [Inmazmatudeckas meMOpaHa, ee cBOWCTBa U (hYHKITHH.
Huronnasma u ee opranouabl. OgHomeMOpanHble opraHousl kietku: OIIC, anmapar ['onbaxw,
an30coMBl.  [loilyaBTOHOMHBIE OpraHOWAbl KJIETKH: MHMTOXOHApPUH, IuacTuabl. I[IponcxoxkneHue
MUTOXOHJIpUM W miactua. Buasl mmactua. HememOpanHble OpraHouabl KIETKH: PHOOCOMBI,
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 «M3yueHune cTpoeHus KJIETOK pacTeHH, >KUBOTHBIX U OaKTepUil 10 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OlucaHue»
i «[IpoHuiaeMocTs MeMOpaHbl (TTA3MOJIH3, ACTIA3MOJIN?3 )
Pa3nea 3. 7KuzHenesiTeIbHOCTh KJICTKH 6
Tewma 3.1. Coneprkanne ydeOHOro MaTeprana 2 OK-01. OK-02
OO0OMeH BelecTB OOMeH BemiecTB, WM MeTa0oJM3M. ACCUMWISIUS (TJIACTHYECKUH OOMEH) W JTUCCHUMUIISIIIHS OI’C-O 4 ’

U TIpeBpaIICHNE
SHEPTUH

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

COXpaHCHUA BCIICCTBA W OSHCPrud B TIOHUMAHHUU MeTa6OHI/I3Ma. Tunel O6M€Ha BCIIICCTB:
aBTOTpOoGHBINA U rerepoTpodubiii. Ponb GpepmMeHTOB B 00MEHE BEIIECTB M MPEBPALICHUN YHEPTUU B
kinetke. DorocuHTe3. CBeroBas u TemHOBas (Qa3bl ¢oTtocuHTe3a. Peakuum QorocwHTE3A.
OddextuBHOCTh oTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a NI KU3HU Ha 3emuie. BnusiHMe yciaoBwHid
cpeapl Ha (POTOCHMHTE3 M CIIOCOOBI TMOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PacTEHUI.
XeMocHuHTe3. XEMOCUHTE3UPYIOLIMe OakTepry. 3HaU€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.
DHepreTUyecKuii 0OMEH B KIIETKe. PacIiernsieHue BemecTB, BbIACICHHE U aKKYMYJIHPOBaHUE YHEPTUU
B KJIETKE. OJTambl 3HepreTudeckoro odmena. I['nmukonus. bpokenwe u ero Buawl. Kuciopomgnoe
OKHCIICHHE, WM KIeTO4HOe pbixanue. OxucnurtenbHoe ¢GochopunupoBanue. IhHEKTUBHOCTH
HHEPTeTHIECKOro 0OMeHa

Tema 3.2.
buocunres Oenxa

CopepxaHue yaeOHOro MaTrepuana

Peakiun marpuuyHoro cuHrtes3a. I'enHernueckas mHdopmarnus u JIHK. Peanusamus reneTmdeckoit
uHpOpMaLUU B KJIEeTKe. | eHeTHYeCKnid KOJl U ero CBOWCTBA. TpaHCKPUIIHMS — MaTPUYHBIA CHHTE3
PHK. Tpancmsauus — OwocuHTe3 Oenka. Drtambl TpaHcaanuu. KoawpoBaHue amMHHOKHUCIOT. Poib
pubocom B OnocrHTe3e 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 CTPOEHMS W >KM3HEHHOro LuKia BHpycoB. baxrtepmodaru. bonesnum pacrenwmid,
JKUBOTHBIX W YEJOBEKa, BbI3bIBacMble BHpycamH. Bupyc ummyHonedunura uvenoseka (BUY) —
B030yauTens CIIN{a. IlpodunakTika pacnpocTpaHeHusl BAPYCHBIX 3a00J1eBaHHM

Paznen 4. PazMHoO:KE€HHNE N HHAUBUAYAJIBHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1. Coneprkanne ydeOHOro MaTeprana
JKv3HEeHHBIN UK KneTounslii 1uKi, WM >kM3HEHHBIN UK KiIeTku. UHTepdaza u muto3s. [Iponeccsl, nporekatomniye B
KJIETKU uHtepdaze. Permnukamuss — peakuus MaTtpuuHoro cuHrte3a JIHK. Crpoenue xpomocom.
XpoMocoMHbIIT Habop — KapuoTum. JIMMJIOUIHBIM W TalJIOUJHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomarusl. LluTonornueckne OCHOBBI Pa3MHOXKEHHS M MHAWBUYaJbHOTO Pa3BUTUS OPraHU3MOB.
JHenenue xnerku — muto3. Crtaauu muto3a. [Ipoiieccel, mpoucxoasiye Ha pa3HbIX CTaIUSIX MHTO3a.

Buonornyeckuii cmpicn muto3a. [Iporpammupyemast TuOesnb KIETKU - aronTo3

Tema 4.2. Coneprkanne ydeOHOro MaTepraa
@opMbl pasMHOXKEHUs | DOPMBI Pa3MHOKEHUSI OPraHU3MOB: OecIioyioe U MoJI0Boe. Buibl 6ecrosoro pa3MHOKEHHUS: JI€JICHUE
OpPraHHU3MOB Ha/IBO€ M MOYKOBAHUE OJTHO M MHOTOKJIETOUYHBIX, CIIOPOOOpA30BaHKE, BEI€TaTUBHOE PAa3MHOXKEHUE.

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

OK-01, OK-02,
OK-04
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[TomoBoe pa3mHOXKEHWE, ero oTauums oT Oecrosoro. Meiio3. Craaumm wmeio3a. [Iporeccsr,
nmpoucxoasmme Ha craausax weno3a. IloBemenne xpomocom B Meio3e. KpoccuHrosep.
buonornueckuii cMbICT 1 3HaYeHUE Meio3a. ['aMeTorenes — mpoiecc 00pa3oBaHMs MOJOBBIX KIETOK
y JKNBOTHBIX. HOJIOBBIG JKEJIE3bl. CCMCHHHUKU U ANYHUKUA. O6pa3013aHHe )41 paSBI/ITI/Ie IIOJIOBBIX KJICTOK
— rameT (CmepMaro30oull, SUIEKJIEeTKa) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHUS
SUIIEKIIETOK U ciepmaro3ou1oB. OmnogorBopenue. [laprenorenes

Tema 4.3.
NuauBunyansHoE
pa3BUTHE OPraHU3MOB

Copepxanne yueOHOro Marepuana

WnauBunyanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). JTarbl
SMOPHUOHAIBHOTO PA3BUTHS Y IMO3BOHOYHBIX J>KUBOTHBIX: APOOJICHHE, TacTPyJSAIHs, OpPraHOTeHEs.
[ToctamOpuoHanbHOe pa3zBuTHe. TuIBl NOCTAIMOPHMOHAIBHOTO pPAa3BUTHUSA: IPSAMOE, HENPSMOE
(mmumHOuYHOE). BnmsiHME cpenbl Ha pa3sBUTHE OPTraHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3HIBATH
BpOXKIIEHHBIE yponcTBa. PocT m pa3ButHe pacteHuid. OHTOTeHE3 I[BETKOBOTO PACTEHHS: JBOMHHOE
OILUIO/IOTBOPEHHE, CTPOCHUE CEMEHH, CTaJUH PAa3BUTHS

IIpakTrueckue 3aHATHS

Ne 3 «MH(DekmoHHbIe 3a00ICBaHMS U SITUJACMHUH B UCTOPUU YEIIOBEUCCTBAY.
No 4 «BaknuHanus Kak npoguiakTiKa HHGEKIIMOHHBIX 3a00JICBaHHIN

Paspnen 5. HaciieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacleI0BaHus

Copeprkanne ydeOHOro Marepuana

[Tpeamer u 3agauu reHeTUKH. Poib HUTONOrMHM M SMOPHOJIOTMM B CTAaHOBJICHHWU T'eHeTHKH. Bkian
POCCHUICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTHE I'eHETUKU. MeToIbl FeHeTHKHU (THOPHI0JIOTHYECKUH,
LUTOTEHETUUECKUN,  MOJIEKYJISIPHO-TEHETUYECKUI). OCHOBHBIE ~ TECHETUYECKHE  IOHATHSL.
I'eneTnyeckas CHMBOJIMKA, HCIIOIb3YEMAsl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEPHOCTH HacJelOBaHUs TPU3HAKOB, YcCTaHOBiIeHHble [. Menaenem. MoHoruOpuHOE
CKpelllMBaHHUE. 3aKOH equHOo00pa3zus TUOpHUIIOB IepBoro mnokojeHus. IIpaBuio JOMHUHHUPOBaHHUS.
3aKOH paculeIUIEHUsl NMPU3HAKOB. ['unore3a yncTorsl ramer. [lodHOE U HEMOIHOE TOMUHUPOBAHUE.
JurubpunHoe ckpeuBaHue. 3aKOH HE3aBHCHMOI'O Haclle[JoBaHMs Mpu3HakoB. l{urorenernueckue
OCHOBBI ~ JUTMOPUJHOTO  CKpEIIMBaHUSA. AHamu3upyollee CcKpemuBaHue. lcnoiab3oBaHue
AQHAIM3UPYIOIIETO CKPEIIMBaHUS JIJIs ONpeIeJIeHHs] TEHOTHIIa 0COOU

HpaKTI/ILIeCKOC 3aHATUC

Ne 5 Pemrenue 3a/1a4 Ha OnpeiesieHne BEPOSITHOCTA BO3SHUKHOBEHUS HACIEICTBEHHBIX IPU3HAKOB MPHU
MOHO-, Ii-, TOTUTHOPUIHOM U aHATU3UPYIOIIEM CKPEIUBAHUHU, COCTABICHUE TeHOTHUITMUECKUX CXEeM
CKpEIMBaHUs

Tema 5.2.
CrermieHHoe
HacJIEIOBaHUE

CopepxaHne yaeOHOT0o MaTepuaa

CueruieHHOE HacneoBaHue npu3HakoB. Padota T. MopraHa mo CIerieHHOMY HacJaeI0BaHUIO TEHOB.
Hapymienne cuemieHuss TE€HOB B pe3yJbTare KpPOCCHMHTOBEpa. XPOMOCOMHAasi  TEOpus

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

HaCICACTBCHHOCTH. I'enernueckue 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 onpeacICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPHU
CHCTIJIICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Tewma 5.3.
3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Copepxanne yaueOHOro Marepuana

HN3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIIEACTBEHHAs W HACIEACTBEHHad. Ponb cpenbl B
HEHACJICACTBEHHOH  M3MEHYMBOCTH.  XapaKTEPUCTHKA  MOJU(PUKAIMMOHHON  M3MEHUYHMBOCTH.
Bapuanvonsslii psa 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 KOMOMHATHBHOW M3MEHYMBOCTH. MyTalllOHHAsS HW3MEHYUBOCTD.
Knaccudpukanuss Myranuii: TeHHBIC, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W NPUYMHBI MYTAIlHA.
Myrtarennble (QakTOppl. 3aKOH TOMOJOTHYECKUX PSJIOB B HACIEACTBEHHON 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, COCTABJICHMEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUSA

Tema 5.4.
T'eneTuka uenoBeka

CopepxaHue yaeOHOro MaTepuana

l'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE  METOABl T'€HETUKH  YEJIOBEKa:
reHealornyeckuii,  ONM3HELOBBIH,  IUTOrCHETHUYECKUH,  OMOXUMHUYECKUI,  MOJEKYJISpHO-
reHetnyeckuil. CoBpeMEHHOE OIpejesieHue TeHOTUIA: ITOJHOTEHOMHOE CEKBEHHpPOBAHUE,
TeHOTUNIMpOBaHUe, B TOM uuciae ¢ nomoiupto III{P-ananuza. HacneactBenHble 3a0oieBaHMs
yelioBeKa: TeHHble 00Jie3HH, OOJIE3HU C HACJIEICTBEHHOW IMPEeapacloioKEHHOCThIO, XPOMOCOMHBIE
6one3nn. Comaruueckue M reHeparuBHble MyTanuu. CTBOJIOBBIE KIETKU. [IpMHIMIIBI 310pOBOTO
o0pa3a »U3HU, OUArHOCTUKH, NPOQMIAKTHUKHA W JI€YEHHUsS TeHeTHYecKux Oosie3Heil. Menuko-
TEHETUUYECKOE KOHCYJIBTUPOBaHKE. 3HAUEHNE MEUIIMHCKON T€HETUKH B NIPEAOTBPAILIEHUH U JICUEHUH
TeHeTUYECKUX 3a00JIeBaHH YelloBeKa

HpaKTI/ILIeCKOC 3aHATUC

No 8 «CocrapiieHne ¥ aHaJIU3 POJIOCTOBHBIX YEJIOBEKA)

Pa3gen 6. DBoJIIOMOHHAA OMOJIOTHUSA

(o3}

Tema 6.1.

| Coneprxanue yue6HOro Matepuana

OK-01, OK-02,
OK-04
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OBOJIIOIIMOHHAS
TEeOpUst
H €€ MECTO
B OMOJIOTHH

[IpeanocbuUIKM BO3HUKHOBEHHS 3BOJIOLMOHHON TEOPHUH. ODBOJIIOLMOHHAS TEOPUS M €€ MECTO B
Ouosnoruu. BiausHUe YBOMIONMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYyruX Hayk. CBHIIETEIBCTBA
sBotound. [laneoHTonornyeckue: MmociaeaoBaTebHOCTh MOSBIECHUS BHUJIOB B NAJIEOHTOJIOTMYECKON
JETONUCH, TepexoaHbie (opMbl. buoreorpaduyeckue: CXoACTBO W paziauuue ¢ayH u  ¢iop
MaTepUKOB M OCTPOBOB. OMOPHOJIOTMYECKHE: CXOJCTBA M PAa3IMyUsi SMOPUOHOB pPa3HBIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEITHbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYAUMEHTapHbIC
Oprasbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEACTBEHHOCTH H
OCHOBHBIX METa0OIMUYECKUX MMYTEeH Y BCEX KUBBIX OPTaHU3MOB.

OpomononHas teopus Y. [lapsuna. [Ipennocsuiku BO3HUKHOBEHUS TapBUHHM3MA. JIBHXKYIIIME CHUIIBI
sBOMOIMKA BUAOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE IPU OTPAHMYECHHOCTH PECYPCOB,
HeonpeaenéHHas K3MEHYUBOCTh, 00pb0a 3a CyIIEeCTBOBAHHE, ECTECTBEHHBII 0TOOD)

Tema 6.2.
MuKpo3BOIOIHS

Copepxkanue ydeOHOro Marepuana

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

JBuwxymue cunbl  (QakTOpBI)IBONIONMK  BUAOB B MpuUpoje. MYyTalMOHHBI Tpolecc |
KOMOWHATHBHAs M3MEHUMBOCTb. [lomynsiroHHble BOJIHBI U Apeid reHoB. M3omsuus u Murpaimsi.
EctectBeHHbIl 0TOOp — HampaBnsomuid (aktop sBomoruu. DOpMBI €CTECTBEHHOTO OTOOpA.
[Ipucnoco0IeHHOCTh OPraHW3MOB Kak pe3yabTar »Boaronuu. [IpuMepsl mpucnocoOneHuit y
opranu3MoB. Apomopdo3sl U uauoanantTanuu. Bun u Bunoodpasosanue. Kputepuu Buga. OCHOBHBIE
dbopmbl BU1000pa3oBaHMs: Teorpaduueckoe, SIKOJIOTUUECKOe

Tewma 6.3.
Maxkpo3BoitoLus

CopepxaHue yaeOHOro MaTepuana

MakposBomtorusi.  DopMbl  3BONIONMM:  (QuUIeTHYECKas,  JUBEpreHTHas,  KOHBEPreHTHas,
napauensHas. HeoOpatumMocTh 3BOMIOIMHK

[TpakTuueckoe 3aHsaTHE (Ha BBIOOD MPENOaBaTeis)

Ne 9 «CpaBHenue BUI0B IO MOP(OIOTHIECKOMY KPUTEPHUIOY
i «Onrcanne MPUCIIOCOOTCHHOCTH OPraHu3Ma U €€ OTHOCUTEIHHOTO XapaKTepay

Pasznen 7. Bo3HHKHOBEHHE M pa3BUTHE *KU3HHM Ha 3emJie

Tema 7.1.
3apoxIeHue
Y pa3BUTHE KU3HU

CopepxaHne yaeOHOTo MaTepuana

JloHayuyHble IIPEACTABICHUS O 3apOXKIACHUU KM3HU. HaydHble rMITOTE3bl BO3SHUKHOBEHHMS KU3HHM 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 OPraHU3MOB.

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

OK-01, OK-02,
OK-04
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[Taneo3oiickass »pa U €€ mNEepHUOIbl: KEMOPUMCKWN, OPIAOBUKCKHH, CHIYPUUCKUH, JTEBOHCKUH,
KaMEHHOYIOJIbHBIM, NepMCKHUii. Me3o3olickas spa U €€ IEepuOoJbl: TPUACOBBIM, OPCKUM, MEIOBOM.
Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
Tema 7.2. CopepxaHne yaeOHOr0o MaTrepuaa 1
Cucrema Cucrema OpraHMYecKOro Mupa Kak OTpakeHue HBOJIOLMHU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI
OpPraHMYECKOT0 MHMPA. | OPraHU3MOB. XapaKTEPUCTUKA KIMMATa U Ie€OJOTHYECKUX IpoleccoB. OCHOBHBIE 3TAIbl ABOJIOLUN
[Tpoucxoxnenue PACTUTENBHOIO M KHUBOTHOIO MUpa. ApoMop(o3bl y pacTeHUH UM KUBOTHbIX. [losiBiIeHue, pacuser u
YeJI0BeKa — BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
aHTPOIIOreHe3 OBouroLlMsl YelnoBeKa. AHTPONOJIOrMA Kak Hayka. Pa3BuTHe mpeacTaBlIeHUH O NPOUCXO0XKICHUU
yesioBeka. MeToJbl M3ydeHus aHTpororeHesa. CXoAcCTBa M pa3jiuyusl 4YeJOBEKAa U JKUBOTHBIX.
Cucremaruyeckoe TOJOXKEHHE 4YenoBeka. JIBmkymme cuibl  (pakTopbl) aHTPOIOreHe3a.
HacnencrBeHHass W3MEHYMBOCTH M €CTECTBEHHBIM 0TOOp. OOmEecTBeHHBI 00pa3  JKU3HH,
U3rOTOBJICHUE OPYJUI TPy/ia, MBIIIJICHUE, peYb
Tema 7.3. Copepxkanue y4eOHOro Marepuana 1
OcHoBHble cTaguu | OCHOBHBIC CTaJMM W BETBU DBOJIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, YUeloBek ymenblii, YemoBek
IBOJIIOLIMHK YEIIOBEKA | mpsiMoxondiuii, YenoBek HeaHaepTaibckuil, YenoBek pa3syMHbIM coBpemeHHOro tumna. Haxonku
UCKOIIaeMbIX OCTaHKOB, BPEMS CYIIECTBOBAHHUS, 00JIACTh paclpocTpaHeHusl, 00bEM rOJIOBHOTO MO3Ta,
00pa3 XU3HU, OPYIUA.
Yenoseueckue packl. OCHOBHble OoJbIlMe pachkl: €BponeouaHas (eBpasuiickas), Herpo-
aBCTpAJIONIHAs (3xBaTOpHanbHas), MOHTOJION/THAS (a3maTcko-aMepHKaHCKas). Yeptor
IPUCIOCOOICHHOCTH IMPEICTaBUTENEH YeOBEYECKUX pac K YCIOBMSM CyIIeCTBOBaHUS. EnuHCTBO
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 U (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

OKOJOTHUsl KakK Hayka. 3aJayd M pa3liesibl 3KOJOTUH. MEeTOIbl SKOJOTMYECKHX HCCIEIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTro uenoBeka. Cpeapl OOMTaHUS OPraHU3MOB: BOJIHAS,

AKU3HU. HA3eMHO-BO3/1YyIIIHAs, MOYBEHHAS, BHYTpUOpPraHU3MEHHas!. DKOJOTHYECKHEe bakTopsI.
DKOJIOrH4ecKue Knaccudukanus sKomoruueckux (GaxTopoB: aOMOTHUECKHE, OHMOTHYECKHE U aHTPOIIOTEHHBIE.
(bakTopbl JeiicTBre skonorudyeckux (pakTopoB Ha opraHM3Mbl. AOMOTHYECKHE (DAaKTOPBI: CBET, TeMIlepaTypa,
BiIaXHOCTh. Poroneproans3m. Ilprucnocolnenns opraHu3MoB K ASHCTBUIO a0MOTHYECKUX (DaKTOPOB.
buonornueckne putmbl. buoTmdeckue ¢akrtopel. Buasl OMOTHYECKMX ~ B3aMMOJICHCTBHIA:
KOHKYpEHLUs, XuIIHU4YecTBO. IlapasuTusMm, MyTyanusM, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJICOHUYECTBO), AaMEHCAllU3M, HEWTpaiu3M. 3HaueHHe OUOTHMYECKMX B3aUMOACHCTBHM IS
CYILIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tewma 8.2. CopepxaHue yaueOHOro MaTrepuana 1
DKOJIOrH4ecKue OKOJIOTUYECKUE XapaKTEPUCTUKHU Monyasiuuu. OCHOBHBIE IOKA3aTeIM MOMYJIALMH: YHUCIECHHOCTD,
XapaKTePUCTHKU IUIOTHOCTD, POXKJIA€MOCTh, CMEPTHOCTh, MPUPOCT, MUTpalius. JMHAMUKA YUCTICHHOCTU MOMYJSIUU U
HOITYJIALIAN e€ peryanus
[TpakTiueckoe 3aHsaTHe 1
No 11 «lToncué€r nnoTHOCTH NOMyNSIUN 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 CoobmecTBOo OpraHu3mMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas, MHPOCTPAHCTBEHHAs, IK 3.1
OpraHU3MOB, Tpouueckas (nuiesasi). Buabi-nomuHanTsl. CBSI3U B OUOIIEHO3E.
9KOCUCTEMBI Okonoruyeckne  cucteMmbl  (9kocuctemsl). [loHstne 00 sKocucteMe U OHMOreolEHO3e.
OyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TIPOAYIICHTHI, KOHCYMEHTHI, peaylieHTsl. Kpyrosopor
BEIIIECTB U MOTOK SHEPIHU B IKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [1uieBble
nenu M cetd. OCHOBHBbIE TIOKa3aTEeNM HKOCHUCTEMBI: OuoMacca, MNPOAYKIUS. OKOJIOTHYECKHe
OUpaMUIbl:  TPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM: YCTOHYMBOCTb,
camoperysinus, pazputue. CyKkieccus
Tema 9.2. Coneprkanue yueOHOro MaTepuasa 1
[Ipuponusie IIpupoaHbIE 3KOCUCTEMBL. DKOCUCTEMBI PEK U 03€p. DKOCHCTEMA XBOWHOIO MU IIHPOKOJIMCTBEHHOTO
9KOCHCTEMBI jgeca. AHTPOIIOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTembl. buonoruueckoe u
XO3MCTBEHHOE 3HAaY€HWE arpodKocucteM U ypOoskocucteM. buopasHooOpasume kak ¢dakTop
ycTOMuuBOCTH 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOTro pa3HooOpasus Ha 3emiie
Tema 9.3. Copneprkanne y4eOHOro MaTeprana 1
buocdepa — Yuenne B. U. Bepnanckoro o Omocdepe. I'panuibl, coctaB u cTpykrypa Omochepsl. JKuBoe
rio0anpHas BemecTBO U ero pyHkuu. OcobeHHOoCTH OMocdepbl Kak riao0ambHON dKOCHCTEeMBI. JIMHAMUYecKoe
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3KOocUCTEMA 3EMIIHA

paBHOBecHe U OOpaTHasi CBs3b B Omocdepe. KpyroBopoTsl BEMIECTB U OMOTCOXMMUYECKUE ITHKIIBI
AJIEMEHTOB (yriaepoja, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIN

Tema 9.4. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHME (COMEP:KaHUe MPUKJIIATHOTO MOAYJIs1)
Bnusiaue YenoBeuectBO B Ouocdepe 3emun. AHTponoreHHole H3MeHEHUs B Ouocdepe. [mobanbHbIe
AHTPONOTEHHBIX skosnoruueckue npobnembl.  CocyliecTBOBaHME HpUpolbl U yenoBedyecTBa. (CoxpaHeHHe
¢akTopoB Ha O0uopa3HooOpa3us Kak OCHOBa ycToHumBocTH Omocgepbl. OcHOBa palMOHAIBHOTO YIPABICHUS
o6uochepy MPUPOIHBIMH PECYpPCaMH M UX HCTONb30BaHue. JloCTHKeHHsl OMOJIOTUU M OXpaHa IPUPOIb
[IpakTyeckoe 3aHsTHE (Ha BBIOOP MPETOaaBaTeNs)
No 12 «OT1Xx0/61 TPOU3BOJICTBAY»
WIH «DKOJOTHYECKHE aCTIEKTHI TPOPECCHOHATBHOMN EATETLHOCTI
i «[IpodunakTika npodeccuoHaIbHBIX 3a00ICBaHHID)
i «BiusiHIe TPON3BOICTBEHHBIX (DAaKTOPOB HA OPTaHU3M YEIIOBEKa
Tema 9.5. IIpodeccrnoHaIbLHO OPHMEHTHPOBAHHOE COJEpPKaHUe (CoIepKaHUe NPUKJIIATHOT0O MOIYJIs1)
Biusnue counanbHo- | 310poBbe M ero cocTapistonme. @akTophl, MOJOKUTEIFHO U OTPHUIIATEIIEHO BIUSIONIME HA OPraHU3M
9KOJIOTUYECKUX yenoBeka. [Ipobiema TeXHOTEHHBIX BO3ICHCTBUI Ha 37J0POBbE YeJIOBEKa (IJIEKTPOMArHUTHBIC MO,

¢dakTopoB Ha
3JI0pOBbE YETIOBEKa

ObITOBast XUMHS, W30BITOUHBIE IIYMBI, paguanus W T.M.). AJanrtanusi OpraHu3Ma 4YeloBeKa K
dakTopam okpyxatomend cpenbl. [IpuHIUNel GopMUPOBaHUS 370POBbECOEPETAIOIIETO TOBEICHHUS.
®du3nyueckasl akTUBHOCTb U 3710pOBbE. bHOXMMHYECKHE aCIEKThl PALIMOHAILHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTHY

win «BnusHue abuornyeckux (HakTOpOB Ha UeNOBEKa» (B KauecTBE TPHUITEPOB, CHUIKAIOLIMX
paboTOCIIOCOOHOCTh, MCIIOJB30BaTh YCIOBUS OCYILECTBJIEHUS MPO(GECCHOHATBHON JesTeIbHOCTH:
HIyM, TemIeparypa, pusndeckast Harpy3ka 1 T.1.)

Paspnen 10. Cesiekuusi OpraHn3mMoB, 0CHOBbI OMOTEXHOJIOTHM

Tema 10.1.
Cenexmnus
KaK HayKa U mpoIiecc

CopepxaHre yaeOHOT0o MaTepuana

Cenexkuus Kak HayKa U MpoLecc. 3apoxkAeHUEe CeIeKINU U JomecTukanus. Yuenue H. M. BaBuioBa o
[EHTpax MHOro00pa3usi M MPOUCXOKACHUS KYyIbTYpHBIX pacTeHUi. L[eHTpBI MPOUCXOKACHUS
JIOMAIIHUX JKUBOTHBIX. Copt, mopopa, mramM. COBpPEMEHHBbIE METOJbI CENEeKUHUH. MaccoBbIN
U WHIWBUIYaJbHBIH OTOOpHI B CENEKIIMH pAcTeHUW U IKUBOTHBIX. OIlEHKAa DJKCTepbepa.
brmuskopoacTBeHHOe ckpeniuBanue — UHOpuauHT. YUuctas muauMs. CKpemMBaHWE YHCTHIX JIMHUM.
['erepo3uc, wnmu tubpugHas cuia. HepoJacTBeHHOe cKpemMBaHuWe — ayTOpuauHr. OTnanéHHas
rubpuan3aius u e€ ycrexu. VICKycCTBEHHBIM MyTareHe3 M MOJIy4eHHE MOJUILTIONAOB. JlocTuxkeHus
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 1.7
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OcCHOBBI JHK wu  Tpancrennbix opranu3moB. Kiietounas unxkeHepus. KieTouHble  KyJIbTYpBHI.
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 HAIIPABJICHUS COBPEMEHHOW OWOTEXHOJOTUU B NPOPECCHOHATBHON EATEIBHOCTH
B JKU3HH U npodeccuul | yejgoBeka. Meroapl OHOTeXHOJOrHH. OOBEKTHI OMOTEXHOJOTHH. OTHKa OHOTEXHOJIOTHYECKUX
U TCHETUYECKUX JKCIepuMeHTOoB. [IpaBuna moucka W aHamm3a OWO3KOJIOTHYECKOW HHQOpMAaIu
U3 pa3NUYHBIX HCTOYHUKOB (HayyHas M y4yeOHO-Hay4yHas JHUTepaTypa, CpeICTBa MacCOBOM
uH(popManuu, cetb UHTEpHET U Ipyrue)
[TpakTHueckoe 3aHsATHE 2
Ne 13 Keiicel Ha aHanu3 WHPOPMAIMK O HAYYHBIX JOCTHKCHHSIX B OO0JIACTH TEHETHYCCKUX
TEXHOJIOTHH, KIIETOUHON UHKEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHIA.
No 14 3amura keiica: mpecTaBlIeHHE PE3yIbTATOB PEIICHUS KEHCOB (BBICTYIIJICHUE C IPE3CHTAIMEH)

Pa3nen 11. Pemenne keiicoB B 00,1acTH OMOTEXHOJIOTHIA 6
Tema 11.1.1. IIpodeccnoHaILHO OPHEHTUPOBAHHOE COJAEP:KaHUe (CoaepKaHue NPUKJIATHOI0 MOAYJIs) 2
buorexHonoruu Pa3BuTHe mpoMBINITIEHHON OMOTEXHOJIOTUN U €€ MPUMEHEHHUE B J)KM3HHU YeJIOBEKa, IMOMCK U aHallu3

B IPOMBIIITICHHOCTH | yH()OpMAIIMK W3 PA3TMYHBIX HCTOYHUKOB (Hay4yHass W ydeOHO-HaydHas JuTepaTypa, CpeicTBa
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: mpeacTaBleHHE PE3YIbTaTOB PEIICHHs KEWCOB (BBICTYIICHHUE C MPE3EHTALUEH ) OK-0 4’ OK-O7’

Tema 11.1.2. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COJECP:KAHUE (CoAepKaAHUe TPUKJIATHOTI0 MOAYJIsl) 6 MK 1.7
ConuansHo- OTHYecKue AacrleKkThl pa3BUTHUA OUMOTEXHOJOTMH M NPHUMEHEHHWE HX B JKM3HM YEJIOBEKa, IOUCK
OTHUYECKME aCIIEKThl | 1 aHainu3 WHGOPMAlMU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHas M ydeOHO-Hay4Hasl JUTeparypa,
OroTeXHOIOr Uit CpelcTBa MaccoBoi HH(popmaIuu, cetb HTepHeT u apyrue)
ITpakTHyeckue 3aHsTH 4
Ne 15 Keiicel Ha aHanu3 nHpopMaMKU 00 STHYECKUX ACMEKTaX Pa3BUTUS OMOTEXHOJOTHH (110 MUHH-
rpynmnam).
Ne 16 3amura keiica: mpeJcTaBlIeHHE Pe3yIbTaTOB pelIeHHsI KeHCOB (BBICTYIIEHHE C TIPe3eHTalMeN )
Tema 11.1.3. IIpodeccnonaIbHO OPMEHTHPOBAHHOE COEpPKaHMe (COePKAHNE TPUKJIATHOTO MOXYJIS) 6

1 O6pazoBarenbHas OpraHU3aIUs CAMOCTOSTENLHO OMPEIENSET COAEPIKAHUE Pa3ea, BRIOUpas OHy U3 npeaioxennsix tem 11.1.1 -11.1.3.
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buorexnonorumn PazBuTre OMOTEXHOIOTHI ¢ TPUMEHEHUEM TEXHUYCCKUX CUCTEM (OMOMHKEeHepHs, OMOMH(POPMATHKA,
U TEXHUYECKUE OMOHWKA) W WX MPUMCHEHHE B XU3HU YENIOBEKAa, MOWUCK M aHAIM3 WHQOpPMAIMH W3 Pa3TUIHBIX
CUCTEMbI UCTOYHUKOB (HaydHas W y4eOHO-Hay4Has JUTepaTypa, CpeAcTBa MaccoBOW HHGOpMAalLUU, CEThb
Wurepuer u apyrue)
[TpakTiueckue 3aHATH 4
Ne 15 Keiicbl Ha aHanu3 WHGOPMAMK O PA3BUTHUH OMOTEXHOJOTHI C MPUMEHEHHEM TEXHUYECKUX
cucreM (110 MHHHU-TPYIIIIaM).
No 16 3amura keiica: mpeicTaBlIeHHE PE3yIbTAaTOB PEIICHUS KEHCOB (BBICTYIIJICHUE C IIPE3EHTAIMEH)
IIpomexyrounas arrectauus (auddepeHIpoBaHHBIN 3a4ET) 2
Bcero: 72
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3. YciaoBus peaju3ainuy NporpaMMbl 0011€00pa30BaTe bHON AU CIUTIIHHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecneyeHune

Jlnst  peanuzanuu  porpaMMbl  y4eOHOW  JUCIHUILIMHBI TPEIYCMOTPEHBI  CIEIHUATbHbIC
nomemenusa cornacHo 11.6.1 OII CIIO — IIIICC3 cnenuajlbHOCTH, OCHAIICHHLEIE B COOTBETCTBUH C
npuwiokeHueM 7 MarepualbHO-TEXHHUECKOe oOecrieueHne o0pa3oBaTeIbHON ACATENHHOCTH TIO
porpamMme MoJArOTOBKHU CIEIUATUCTOB CPETHErO 3BEHA.

3.2. UnopmannonHoe odecnevyenne peaau3amun NporpaMmmbl

st peanuzaruu niporpammbl 6ubauoteunbiii ponn IlerpozaBoackoro ¢umana [MTYIIC
YKOMIUIEKTOBAaH MEYAaTHBIMU M (MJIM) 3JEKTPOHHBIMH O0pa30BaTelbHBIMU U HH(GOPMALMOHHBIMU
pecypcamMH, pEKOMEHJOBAaHHBIMHU JUIsl HCIOJb30BAaHUS B 00pa3oBaTeIbHOM IIpolecce, B
coorBercTBuu ¢ Kauroobdecneuennoctoro I1IICC3 cnennaabHOCTH.

Wudopmanus o kauroodecrnedyeHHOCTH oOpazoBaTenbHbIX mporpamm CIIO cnenmanbHOCTH
pa3MelleHa o AEeKTPOHHOMY ajpecy: https://pgups-karelia.ru/students/library/75987/
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNS 0011€00pa30BaTeJIbHOM TUCHUIIIMHBI

KoHTpo.1b U 0olleHKAa pe3yIbTaTOB OCBOCHHS 00IIC00pa30BATEIBPHON JUCITUTUTHHBI

pacKpbIBalOTCA 4epe3 AUCIHHUILUTMHAPHBIE PE3yNIbTaThl, HAIPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMI IO pa3zesiaM U TeMaM COACpKaHUs y1eOHOTO

Marepuana.

Oomasi/npodeccuoHanbHast
KOMIETEeHIUs

Pa3zgen/Tema

Tun OLIEHOYHBIX

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, 10.3I1-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 TIEPEUHIO
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 TBOPUECKHUX 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 OEPEHKITNBOTO
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

3ammTa TBOpUECKUX padoT
3amura WHIUBUIYaIbHbBIX
IIPOEKTOB

Brimmonnenue 3aganuit
MIPOMEXKYTOUYHOM aTTECTALNU

[IK 1.7. OcymiecTBasTh
peraaMeHTHOE 00CITYKHUBAaHUE
Y 3aMEeHY PacXOIHbBIX
MaTrepuasioB nepudepuitHoro,
CETEBOTO U CEPBEPHOTO
o0opynoBaHus
MH()OKOMMYHUKAIIMOHHBIX
CHUCTEM

Tewmsr! [T-0/c

OO6cyxeHue mo Bompocam
JIEKIUHA
PazpaboTtka rioccapus

3aMoNHEeHUe  CPAaBHUTEIbHBIX
Ta0JINLI

TectupoBanue

VYerHbIl onpoc
[IpencraBnenue pe3ynbTaToB

MPAaKTHYECKUX padoT
3aiuTa TBOPUECKUX paboT
3amuTa UHIMBUYaIbHBIX
MPOEKTOB

Brinmonnenue 3aganui
MPOMEKYTOYHOM aTTECTALNKU
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