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1. TACIIOPT ITPOI'PAMMBI YYEBHOI'O IPEJIMETA
I11.03. BUOJIOT'UA

1.1. O6aacTh NIpUMEHEHHs POTrPaAMMBbI

Pabouas mnporpamma yue6Horo mpeamera I1J1.03. buonorus paspaboTtaHa Ha OCHOBE
TpeOoBaHUll (enepasbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro oOIero
o0pa3oBaHUs, YTBEPXKJACHHOTO MpPUKa3oM MuUHHCTEpCTBA OOpa3oBaHHMsl W Hayku Poccuiickoit
®Oenepannn ot 17.05.2012 Ne 413; [IpumepHOIt OCHOBHOM 00pa30BaTeIbHOMN MTPOTrpaMMBbI CPETHETO
obmero oOpazoBaHus, OJOOpPEHHOW perieHHeM  (eaepaTbHOro  y4eOHO-METOUIECKOTO
o0bemuHeHuss o oOmiemMy oOpa3oBanuro (mporokon ot 28.06.2016. Ne 2/16-3); IlpumepHoii
nporpaMMbl 00IIe00pa30BaTeIbHON yUeOHON MUCIUIUIMHBI «bruomorus» s npodeccrnoHaIbHBIX
00pa3oBaTeNbHBIX Opranu3aiui, pekomeHaoBaHHOH PI'AY «DUPO» nns peanuszanuyi OCHOBHOM
npodeccuoHansHOM o0pa3oBarensHO porpammbl CITO Ha 6aze ocHOBHOTO 00I1Iero 00pa3zoBaHUs
C MOJyYEeHHUEM CpeaHero obmiero oopasoanus (mporokon Ne 3 ot 21.07.2015); PekoMmennanuii mo
OpraHu3aly MOJYYCHUsI CPETHEro oomero o0pa3oBaHus B Mpeaeax OCBOCHUSI 00pa30BaTeIbHbBIX
IporpaMM cpesiHero npodeccrnoHanibHOT0 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IIero 00pa3oBaHus ¢
yueToM TpeboBaHMMl (enepanbHbIX TOCYIapCTBEHHBIX 00pa3oBaTeNIbHBIX CTAaHJApTOB U
nosydyaeMol mpodeccuu WM CHENHATbHOCTU CPEAHEro MNpodeCcCHOHAIbHOrO0 O00pa3oBaHUS B
COOTBETCTBUU C MHUCHMOM JlemapTamMeHTa rocyAapCTBEHHOW TOJUTHKHA B cdepe MOATOTOBKHU
pabounx kaapoB u JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259.

[Iporpamma obuieobpa3oBareabHOr0 yuyeOHOro mpenMera «buosorus» npenHazHadeHa st
M3y4eHUs OMOJIOTHH B MpohecCHOHaIbHBIX 00pazoBaTenbHbIX opranuzanusax CIIO, peanuzyromux
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro OoO0mero oOpa3oBaHMS B IpeNeaX OCBOCHUS OCHOBHOM
npodeccuonansHoit obpazoBarenbHoi mporpammbl CIIO (OITOIT CIIO) Ha 6aze OCHOBHOIO
oOuiero oOpa3oBaHMsI MpPU MOATOTOBKE CHELUAINCTOB CPEJHEr0 3BEHA €CTECTBEHHOHAYYHOI'O
npoduns o CIIELIMAIIBHOCTSM 34.02.01 Cectpunckoe JIET0, 33.02.01 ®apmanus,
31.02.02. Akymepckoe aeno.

1.2. MecTo yueOHOI0 npeaMeTa B CTPYKTYpPe OCHOBHOM npodgeccuoHaJIbHO 00pa3oBaTe/bHOI
NMporpaMmbi:

VYuebnsiii mpeamer «buosnorus» uzydaercs B oomeoopazoBarensHom nukie OITOIT CITO na
0a3e OCHOBHOTO 00IIIEro 00pa30BaHus C IOTyUYEHUEM CPEHEro OOIIEeT0 00pa30BaHMs KaK yueOHBIH
MpPEeAMET €CTECTBEHHOHAYYHOTO Mpoduisi NpodeccCuOHaTbHOTO 00pa3oBaHUs Ha YriyOJEeHHOM
YPOBHE.

1.3. Hean u 3aga4un y4eOHOro mpeaMera — TpeGOBaAHHMA K pe3yJbTATaM OCBOCHHUS] YU4eOHOIrO
npeamera:

Copnepxanue nmporpaMMsl «brosIoOrus» HanpaBiIe€HO HA JOCTH)KEHUE CIIETYIOIINX HeJIe:
JIMYHOCTHBIE:

JIP 1. Poccuiickyro IpakAaHCKYI0 HAECHTHYHOCTb, IaTPUOTU3M, YBAaXEHHE K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH Tiepes PoaumHON, TopaocTu 3a cBOM Kkpail, cBoro Ponuny,
IIPOLIJIOE M HACTOSIIEe MHOIOHAILMOHAIBHOIO Hapojga Poccuu, yBakeHHE TIOCYIapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, THMH);

JIP 4. CpopMHUPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOW NpPAaKTHKH, OCHOBAaHHOTO Ha JHWajore KyilbTyp, a TakKke
pa3n4HbIX (POPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHNE CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

JIP 7. HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMU, JTE€THbMHU MJIAIIEr0 BO3pPaCcTa, B3POCIbIMHU
B 00pa3oBaTeiIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIEeN0BaTEIbCKON, MPOEKTHOW U APYrUX
BHJIaxX JESTENbHOCTH;

JIP 8. HpaBCTBEHHOE CO3HAHHWE M IOBEJEHHE HAa OCHOBE YCBOEGHHS OOIIEYeTOBEYECKUX
IICHHOCTE;

JIP 9. T'0TOBHOCTh U CHOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIE caMOOOpa3oBaHUIO, Ha



NPOTSDKEHUH BCEH JKM3HU; CO3HATEIbHOE OTHOILICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHENTHON MPoeCCHOHATBHON U 00IIIECTBEHHOM JIEATeIbHOCTH;

JIP 10 DOcrernyeckoe OTHOLICHHE K MHPY, BKJIIOYas ACTETHKY OBbITAa, HAYYHOTO W
TEXHUUYECKOT0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

JIP 11. [lpunsitiHe W peaau3aiyio EHHOCTEHW 3JI0pOBOTO M Oe30macHOro obpas3a KU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPILIECHCTBOBAHHUH, 3aHSTUSX CIIOPTUBHO-03JOPOBUTEIHHOM
JeSITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUsI, YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB,;

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (U3UYECKOMY H
MICHXOJIOTHYECKOMY 370pPOBbIO, KaK COOCTBEHHOMY, TaK W JPYrUX JIOAEH, yMEHHE OKa3bIBaTh
MEPBYIO TOMOIIb;

JIP 13 Oco3nansblii BBIOOp Oyaymiedl mnpodeccun W BO3MOKHOCTEH peanu3aluu
COOCTBEHHBIX JKM3HEHHBIX ILJJAHOB; OTHOIIEHHE K NPO(EeCcCHOHATbHOW JESATENIbHOCTH Kak
BO3MOXXHOCTH  Y4acTHsi B  PCUICHHHM  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIapCTBEHHBIX,
oO1IeHaIMOHATBHBIX TPOOJIEM;

JIP 14. ChopMHpOBaHHOCTH IKOJIOTHYECKOTO MBIIUICHHUS, TOHUMAHHUS BIUSHUS COIMATBHO-
SKOHOMMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHOM M COLUATBHON CPeJbl; MPUOOPETEHHE OMbITA
HKOJIOTO-HANPABICHHOMN 1€ATEIbHOCTH;

JIP 15. oTBETCTBEHHOE OTHOIIEHUE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CEMEHHOM KU3HH.

MeTanpeaMeTHbIX:

M.1. Oco3HaHne CONUAIBLHON 3HAYUMOCTH CBOCH Mpodeccru/crielnanbHOCTH, 00JIaaHe
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(ecCHOHATBHOM 1A TENbHOCTH.

M.2. IloBbllIeHHE HHTEIEKTYaJIbHOIO YPOBHS B IIPOLIECCE HM3YUEHUS OMOJOTMYECKUX
SBIICHUH; BBIJAIONINXCS JIOCTHXKEHUW OWOJIOTHH, BOILIEAIIUX B OOIIEYEIOBEYECKYIO KYIBTYPY;
CJIOKHBIX W TPOTUBOPEUYMBBIX MYyTEW PAa3BUTHUSI COBPEMEHHBIX HAYYHBIX B3IJISIOB, UICH, TEOPHIA,
KOHIENINI, rumore3 (0 CYI[HOCTH U NPOUCXOXKIEHUU >KU3HH, YEIOBEKa) B XoAe paboThl ¢
Pa3TUYHBIMU HCTOYHUKAMH WH()OPMAIIHH.

M.3. CriocoOHOCTb OPraHNU30BBIBATH COTPYIHUYECTBO €AMHOMBIIIJICHHUKOB, B TOM YHCJIE C
MCIIOJIb30BaHNUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI.4

M.4. CnocoOHOCTh TOHHUMATh MPHUHIMIBI YCTOWYMBOCTH U TMPOAYKTUBHOCTH >KUBOMU
OPUPOJbI, MYTH €€ HM3MEHEHHUS I0Jl BIUSHUEM AaHTPONOreHHBIX (PAaKTOPOB, CIHOCOOHOCTH K
CHUCTEMHOMY aHaJM3y INI00aJbHBIX 3KOJIOTMYECKUX MPOOJeM, BOIPOCOB COCTOSIHUS OKpYXKaromei
CpeJibl U PallMOHAIBHOTO UCIIOJIB30BaHUS IPUPOIHBIX PECYPCOB.

M.5. YmMmeHue 0OOCHOBBIBATH MECTO U POJb OHOJOIMYECKMX 3HAaHUNH B IMPAKTUYECKON
JESTENIbHOCTH JIIOJIeH, PAa3BUTHUM COBPEMEHHBIX TEXHOJIOTHMM; OIpeneisaTh >XKUBbIE OOBEKTHI B
NOpUpOJie; MPOBOJAUTH HAOMIOJEHMS 3a HKOCHCTEMaMHU C LENbI0 UX OMNHMCAHUS U BbIABICHUS
€CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHMI; HaXOAUTh M aHAIU3UPOBATh NH(OPMALIUIO O KHUBBIX
00BEKTaX.

M.6. CriocoOHOCTh MPUMEHATH OHOJOTUYECKHE M HKOJOTHYECKUE 3HAHUS I aHan3a
MPUKIIATHBIX TPOOTIEeM X039iCTBEHHOM IS TEIBHOCTH.

M.7. CnocoOHOCTP K CaMOCTOSATEIbHOMY TPOBEIEHUIO HCCIIEIOBaHUM, IOCTaHOBKE
€CTECTBEHHO-HAYYHOT'O OJKCIIEPUMEHTA, HWCIOIb30BAaHUIO HWH(POPMAIMOHHBIX TEXHOJOTUH JUIs
pelIeHus: HayyHbIX U MPo(eccrOHAIbHBIX 3a]1a4.

M.8. CriocoOHOCTD K OLIEHKE ITUYECKHX aClIeKTOB HEKOTOPHIX UCCIIEI0OBaHUN B 00JIACTH
OMOTEXHOJIOTHH (KJIOHHUPOBAHUE, NCKYCCTBEHHOE OTUIOIOTBOPEHHUE).

NnpeJIMeTHbIX:

II. 1 chopMUPOBAaHHOCTH MPEJCTaBICHUM O POJIM M MeCTe OHOJIOTUM B COBPEMEHHOM
HAyYHOW KapTHHE MHUpA; TOHMMaHHWE polu Ouonornu B (QOPMHUPOBAHUU Kpyrozopa u
(GyHKIIMOHAIBHOW I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs MPaKTHUYECKUX 3aj1ay;

Il. 2 BnajsieHre OCHOBOMOJIArAIOIMMHU MOHIATUIMHU U MPEACTaBICHUSIMU O KUBOW MPUPOJIE,
€ ypOBHEBOM OpraHuM3allid M D3BOJIOLUHU; YBEPEHHOE TMOJb30BaHUE OHOJIOTHYECKON
TEPMHHOJIOTUEN U CUMBOJIMKOW;



II. 3 BnameHWe OCHOBHBIMH METOJAaMH HAyYHOTO T[IO3HAHUS, WCIONIb3yeMbIMH TIpU
OMOJIOTUYECKUX HWCCIICOBAHMIX JKUBBIX OOBEKTOB W HSKOCHCTEM: OIHMCaHHWE, W3MEPCHHE,
MPOBEJICHUE HAOIIOICHNI; BBISIBJICHUE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE;

I1. 4 chopMHUPOBaHHOCTH YMEHHI OOBSCHATH PE3YIbTAThI OMOIIOTUICCKUAX IKCIECPUMEHTOB,
pemaTh IeMeHTapHble OMOIOTHYECKUE 3a/1a4H;

I1.5 cdopmupOBaHHOCT COOCTBEHHOW IIO3UIIMHA IO OTHOIICHUIO K OHOJOTHYECKON
uH(pOpMAIINH, MOTYIaeMON U3 Pa3HBIX UCTOYHUKOB, K TII00AIBHBIM 3KOJOTHYECKUM MPOOIeMaM U
MYTSM MX PEIICHUS.

I1.7 chopMUPOBAaHHOCTh CHUCTEMBI 3HAaHUW 00 OOIMIMX OMOJOTHYECKHUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX;

I1.8 CchopmMupoBaHHOCTH YMEHUI MCCIEAOBATh U AHATU3UPOBATH OMOJOTUYECKHE OOBEKTHI
U CHCTEMBI, OOBSCHATH 3aKOHOMEPHOCTH OMOJOTMYECKHX IPOIIECCOB U SIBICHUH; MPOTHO3UPOBATH
MOCIICACTBHSI 3HAYUMBIX OMOJIOTUYECKHIX UCCIICIOBAHMIA;

I1.9 Bnanenne yMeHUsIMH BBIBUTATh THIIOTE3bl HA OCHOBE 3HAHUI 00 OCHOBOIIOJIArarOIINX
OMOJIOTUYECKHIX 3aKOHOMEPHOCTSIX U 3aKOHAX, O MPOUCXOKICHUH U CYIIIHOCTH JKU3HH, TII00ATBHBIX
U3MEHCHHSAX B OMocdepe; MPOBEPSATh BBIIABUHYTHIC THIIOTE3bl YKCIIEPUMECHTAIBHBIMUA CPEJCTBAMH,
bopMyHpys 1EeNb UCCIIETOBAHMS;

I1.10 Brnasienue MeTo1aMu CaMOCTOSITEIILHON MOCTAHOBKH OMOJIOTUYECKUX 3KCIIEPHUMEHTOB,
OTIHMCaHMsI, aHAJIN3a M OIICHKH JJOCTOBEPHOCTH MOJTYYSHHOTO PE3ysIbTaTa;

I1.11 ChopmupoBaHHOCTH YOKICHHOCTH B HEOOXOAUMOCTH COOIOICHUS STUYECKUX HOPM
U DKOJIOTUICCKUX TPeOOBAHUI MPHU TIPOBEACHUH OMOJOTUICCKIX HUCCIICIOBAHMIM.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHME NMPOrpamMMbl y4eOHOr0 mpeamera:
MaKCUMaJIbHOU y4eOHOH Harpy3ku oOyuatomierocsi 176 4acoB, B TOM 4HCIIe:
00s13aTeNbHON ayUTOPHON yueOHOM Harpy3ku odydatomierocs 117 yacos;
CaMOCTOSITeNIbHON paboThl 00yyarolerocs - 45 yacos,

KOHCYNbTaIMu — 14 yacoB



2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Bupa yueOHoii padoThI Oovem uacos

MakcumasbHas ydyeOHasi Harpy3ka (Bcero) 176
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 117

B TOM YHCJIE:

71a00paTOPHBIE 3aHATHS 6
MPAKTUYECKUE 3aAHATHUSA 12
CamocrosiTesibHasi paboTa o0yuyarmerocs (Bcero) 59

B TOM YHCJIE:

camocTosITelIbHas paboTa HaJl MHAWBHIYaJIbHBIM IPOEKTOM 12
KoHcynpranuu 14

IIpome:kyTouyHas arrecranus B popme 1udphepeHIUPOBAHHOIO 3a4eTa




2.2. TemaTnuyeckuii miiaH u coaep:xanue yueonoro npeamera I1/1.3 buosorus

HaunmeHnoBanue
pa3aesioB U TeM

Coaepxxanne y4e0HOro MaTepHuaJia, JJadopaTopHble H MPaKTHYeCKHe PadoThl, cCaMOCTOATEIbHAA padoTa 00y4aronuxcs,

O0Lem
4acoB

1

2

1 cemectp

Paznen 1. buosnorust kKak KOMILIEKC HAYK 0 KUBOM npupojae

Tema 1.1. BBenenue.
buonorus kak
KOMIUTIEKCHAs HayKa.

Copep:kanue y4eOHOro MmaTepuasa

1/1

CoBpemeHHbIC HarpaBjicHUsl B Ouonoruu. CBsi3b OMOJOTHU C IPYTMMH HaykamH. BBIOTHEHHWE 3aKOHOB (PM3MKH M XMMHHU B JKUBOU
npuponac. Cunres CCTCCTBCHHOHAYYHOI'0O MW COLOHUOT'YMAaHUTApHOI0 3HAaHUA Ha COBPECMCHHOM JTall€ pa3BUTHUA HHUBUIW3alUU.
[IpakTiyeckoe 3HaU€HUE OMOTOTHIECKUX 3HAHHIA.

KonTponbHas pabora Nel

1/2

CamocrosiTeibHas padoTa

Hanucatp koHCHIEKT Ha TeMy « [TpakTHueckoe 3HaUeHHE OMOJIOTHYSCKUX 3HAHUNY

Tewma 1.2. buonoruueckue
CHUCTEMBI

Copepxanne yueOHOr0 MaTepHaJIa

2/4

buonormueckne cucreMbl Kak mpeaMeT u3ydeHHs Ouonoruu. OCHOBHBIE IPUHITUITBI
OMOJIOTMUYECKUX CUCTEM. BHOJIOrnYecKre CUCTEMBI Pa3HBIX YPOBHEH OpraHU3allny.

opraHmzalMd 1 (yHKUINOHUPOBAHHMS

CamocrosiTeibHas padoTa

Br16op TeM (HarpaBiieHuil) MHANBUIYaJIbHBIX TPOEKTOB!

BrisiBnenne 6onesHeit xieba.

BinsiHMe myma Ha OpraHusM 4YelnoBeKa.

Buonornueckn akTUBHBIE JOOABKH.

Bnusinue xypeHust Ha OpraHu3M 4eoBeKa.

Burtamunel, pepMeHTEI, TOPMOHBI M UX POJIb B Opranu3Me. Hapymenus npu ux HeA0CTaTKe HIIH U30BITKE.
Brusiaue okpyxarorieii cpepl U ee 3arpsi3sHeHHs Ha OPraHu3M YeJIOBEKa.

Bnusinue BHemHMX ()aKTOPOB HAa MPOPAIIMBAHUE CEMSH.

Bnusinue koMmnproTepa Ha 3peHHE JTIOIEH.

W3MeHeHne ocTpOTHI ClTyXa, B 3aBUCUMOCTH OT BO3PacTa U (PaKTOPOB BHEIIIHEH CPEIbL.
ITutanue COBpEMEHHBIX JIIOJIEH.

e AT e e

Tema 1.3. CoBpeMeHnHas
€CTECTBEHHOHAYYHas
KapTHHA MHUpa

Coaep:xanue y4eOHOro MaTepuaJia

2/6

l'umoTesst 1 TeOpHH, UX POIIb B HOPMHUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa. MeTo bl HAyYHOTO TTO3HAHUS
OpPTraHUYECKOr0 MHpa. JKCIEPUMEHTAILHBIE METOIBI B OMOJIOTHH, CTATUCTHYECKAs: 00paboTKa TaHHBIX.

CamocTosiTeibHas padoTa

I[omaz[ Ha TCMY: HpOCTpaHCTBO " BpCMs B COBpCMCHHOfI KapTUHC MUpa




Pasnes 2. CTpykTypHbIe H GYHKIHOHATbHbIE OCHOBBI JKU3HHU

Tema 2.1. Xumnueckast
OpraHMU3anus KJICTKH

Coaeprxanue yued0HOro MaTepuajia

2/8

MonekyspHble OCHOBBI KU3HU. Makpo3JIeMEHTsl U MUKpOAIeMeHThl. Heopranuueckue BemectBa. Bona, ee poiib B )KUBOU MPUPOAE.
TunpodunbHOCT ¥ THAPOHOOHOCTH. POJIE MUHEpANTBHBIX COJICH B KIICTKE.

CamocTtosiTeqbHasi padoTa

CocTaBUTh Ta6m/1uy «OCHOBHEIC MAaKpO- 1 MUKPO3JICMCHTEI, H€O6XO):[I/IMI>IG JJIsL OpraHru3Ma

Tema 2.2. Opranunyeckue
BEIIECTBA KJICTKH

Coaep:xanue y4eOHOro MaTepuaJia

2/10

Oprannydeckre BEIIECTBA, MOHATHE O PETYJSPHBIX M HEPETYISAPHBIX OWomoimMepax. YTineBoabl. MOHOCaXapHIbl, OJUTOCaxapuasl 1
nosicaxapuibl. @yHkiuu yrieBoaos. Jlunuael. OyHkiym aununos. bemku. @yHkimn O0enkoB. MexaHu3m JAedCTBUS (EPMEHTOB.

JladopaTopHas padora Nel «OOHapyxeHue OCJIKOB, YIIICBOJIOB, JIMIIKIOB C TOMOIIBI0 KAYECTBCHHBIX PEAKIIUNY.

2/12

CamocrosiTeibHas pabora

Hamucatp koHCTIEKT « MexaHu3M NeHCTBUS ()epMEHTOBY»

CocraButh Tabnmity «OcHOBHBIC (YHKIIMH OPTaHUYECKUX BEIIECTBY

Tema 2.3. HykneuHoBbIe
KHACIIOTEL. ATO®.

Coaep:xanue yueOHOro MaTepuaJia

2/14

Hyxkneunossie kucinotel. JIHK: crpoenue, cBoiictBa, mectononoxkenue, Gynkiuu. PHK: crpoenue, Bumsl, pynkuun. ATD: cTtpoeHue,
¢dbysakn. Jlpyrue opranudeckre BelecTa kKieTku. HanotexHonornu B OMONIOTHY.

CamocrosiTeqbHasi padoTa

Hanpasnenus u 1OCTHAKEHUS HAHOTEXHOJIOT UM

Tema 2.4. Kinetka u
METOJIBI ETO
HCCIIENOBAHUS

Conep:xanue yueOHOro MaTepuaJa

2/16

Knerka — CTPYKTYpHasa nu CI)YHKHI/IOHaHBHaH CANHUILIA OpraHru3Ma. PasBurne OUTOJIOTHUH. COBpCMeHHBIe METOAbI UCCIICIOBAHUSA KIICTKH.
Knerounas TCOpHs B CBETC COBPECMCHHBIX JAHHBIX O CTPOCHUHU U q)YHKI_II/IHX KJICTKH. TeOpI/ISI cHMOMOreHesa.

I[pakTnyeckas padora Ne 1 «HaGmroneHne KIETOK PacTeHWH M JKUBOTHBIX TMOJ] MUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIIpenapaTtax, ux
OIMCaHUE»

2/18

CamocTrosiTeqbHast padoTa

Hanmcats koHCIIEKT «OCHOBHBIC METOAbI UCCIICIJOBAHUS KIICTOK»

Hanucatp BBIBOZIBI K TpakTHUECKO# padoTe Nel

Tema 2.5. OcHOBHEIE
YaCTH U OPTaHOH/IBI
KJIETKU

Coaep:xanue y4eOHOro MaTepuaJia

OcHoBHBIE YacT U OpraHoujisl KieTku. Ctpoenne u QyHKuMM Omosnormyeckux memOpad. Llutomnasma. SAnpo. Crpoenne U GpyHKOMM
xpoMocoM. MemOpaHHble 1 HeMeMOpaHHble opraHouabl. L{utockener. Brmoyenuns. OCHOBHBIE OTIMYUTEIbHBIE OCOOCHHOCTH KIJIETOK
npokapuoT. OTIHYUTENbHBIE OCOOCHHOCTH KIIETOK DYKapHOT.

2/20

CamocrosiTeqbHast paboTa

CocrtaButb TadauIy «OCHOBHBIE 0COOEHHOCTH KJIETOK 3YKAPHOT M ITPOKAPHOTY

Tema 2.6. HekneTounas
dhopma xu3HU

Conep:xanue y4eOHOro MaTepuaJia

2/22

Bupycsl — Heknetounas ¢opma xu3Hu. CriocoObl mepeadd BUPYCHBIX MHQEKIMH U Mepbl MPO(UIAKTUKH BUPYCHBIX 3a00JICBaHHM.




Bupycosnorus, ee npakTHueckoe 3HaUCHHE.

CamocTtosiTeqbHasi paboTa 00y4aromuxcs 1
Joxnag Ha Temy «BupycHble 3a00eBaHus
Tema 2.7.00men BemectB | Copep:kaHue y4eOHOI0 MaTepHajia 2/24
Knerounsiii merabonu3m. depMEHTATUBHBIA XapakTep peakuuid oOMEeHa BEIIECTB. DTalbl dHEPreTHYECKOTo oOMeHa. AspoOHoe H
aHa’poOHOe AbIXaHKe. Poib KIETOUHBIX OPraHOHIOB B IPOLIECCAX SHEPTeTHUECKOT0 00OMeHa. ABTOTpOodBI U reTepoTpodbl. @oTOCHHTES.
®a3wl hoTOoCHHTE3a. XEMOCHHTES.
CamocTosiTeJibHasi padoTa 1
3anonHeHne TabIUIBl «XapaKTepUCTHKA MPoIlecca XEMOCHHTE3a
Tewma 2.8. Jlenenue Coaepxanne yueOHOr0 MaTepHuaJia 2/26
KJIETKU. MUTO3. Henenune kierku. Kierounsnii muki. [logroroeka kimerku x aenenmto. [lepronsr naTepdaszpl. Muto3, 3HaUeHHE MUTO3a, (ha3bl MUTO3A.
ComMaTtnuecKue U MoJIoBble KIETKH. AMHTO3. OCOOEHHOCTH aMHUTO34.
JlaGopaTopHasi padora No2 «HaGnoqeHre MUTO3a B KIIeTKaX KOHYMKA KOPEeIIKa JIyKa Ha TOTOBBIX MUKPOIpEnaparax» 2/28
CamocTtosiTeqbHasi paboTa
3apucoBaTh CXeMaTHYHO (ha3bl MUTO3A. 1
HanwmcaTp koHCnIeKT Ha TeMy «OTiIn4yre COMaTHYECKHUX KIETOK OT ITOJIOBBIX) 1
Tema 2.9. Jlenenue Coaep:xanue y4eOHOro MaTepuaJia 2/30
KJIETKU. Meno3. Henenue knetku. Melio3 — peyKIIMOHHOE JieneHue KiueTok. Pa3pl Meio3a. [Ipu3Haku oTiimyus MUTO3a OT Melo3a. Perymsus nenenus
KJICTOK, HAPYIICHUS PETYyISIUY KaK TpuurHa 3a0osieBannii. CTBOJIOBBIC KIICTKH.
CamocrosiTeqbHasi padoTa 1
3apucoBaTh cxeMaTH4YHO (a3bl MeHo3a.
Tewma 2.10. Coaepxanne yueOHOr0 MaTepuaJa 2/32
Hacnencrsennas Hacnencreennast uHpopManus 1 ee pean3anys B KJIETKE. DBOJIOUS MpecTaBieHnid o reHe. COBpeMeHHbIE TIPEACTABIEHHS O TeHE
nHpOpMaLUL reHome. Peryssinys paboThl TeHOB M IPOIIECCOB OOMEHA BelecTB B KieTke. [ eHHasi nH)KeHepusi, TeHOMHKA, IPOTEOMHKA..
CamocrosiTeqbHasi padoTa 1
Pedepat Ha Temy: ObacTi NPaKTUYECKOTO MPUMEHEHHUS] TEHHON WH)XEHEPUH
Tewma 2.11. buocunres Copaeprxxanne yueOHOro MaTepuaJa 2/34
Oemnka buocunTtes Oenka, peaknuy MaTpUYHOTO CHHTE3a. JTambl CHHTe3a Oenka. TpaHCKpUNIMS M TpaHCIAUuMS. | eHeTHdeckuid Kof, ero
cBolicTBa. HapyiieHne 6MOXMMHYECKUX NPOLIECCOB B KJIETKE I10]1 BIUSHUEM MYTarecHOB M HAPKOTE€HHBIX BEILIECTB.
Koncyapranuu: 1
HOZ[FOTOBI/ITI) JOOKJIaJl Ha TEMY «HapymeHI/Ie OMOXUMHYECKHUX IMPOUECCOB B KJIICTKE MO BJIIMSIHHUEM MYTAar¢HOB 1 HAPKOTCHHBIX BCIICCTB)
Paznen 3. Oprauusm
Tema 3.1 OcoGenHOCTH Conep:kaHue yueOHOr0 MaTepHajia 2/36

JKHUBBIX OpTraHU3MOB

OcobeHHoCcTH OAHOKJICTOYHBIX, KOJIOHUAJIbHBIX U MHOTOKJICTOYHBIX OpPTraHU3MOB. Bzaumocss3p TKaHCf’I, OpraHoB, CUCTCM OpraHOB KakK




OCHOBA IIEJIOCTHOCTHU OpraHu3ma.

CamocTtosiTeqbHasi padoTa 1
Koncynbrammn OcoO0eHHOCTH XUMHUYECKOI'0 COCTAaBa JKUBBIX OpraHn3MoB. OpraHn4ecKue BelecTBa, UX POJIb B OpraHu3Me.
Tema 3.2 OcHOBHbIE Coaepxanne yueOHOr0 MaTepHaJa 2/38
MIPOIECCH OpraHu3Ma OCHOBHBIE MTPOLECCHI, TIPOUCXOIAIINE B OpraHU3Me: MMTAHUE U NHILEBAPEHNE, TBIDKEHIE, TPAHCIIOPT BEILECTB, BBIJCICHHE,
pa3ApaskuMOCTb, peryysanus y oprann3mMos. Ilognepxanue romeocrasa, IpUHIMI 00PAaTHOH CBA3H.
KoncyabTauuu 1
[oaroroBka noknana: buopusnveckne MexaHU3Mbl TOMEOCTa3a
Tewma 3.3 PazMHoOXeHue Coaepxanne yueOHOr0 MaTepuaJa 2/40
OpPTraHu3MOB PazmHoxxenne opranuaMoB. becnosioe M TOJIOBOE pa3MHOKEHHE. JIBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX pacTeHUuM. Bumsl
OIJIOAOTBOPEHUS Y KUBOTHBIX. CIOCOOBI pa3MHOXKCEHUS Y paCTEHUM U KUBOTHBIX. IlapTeHorenes.
KoncyabTauuu 1
Bnusinue kypeHusi, ynotpeOaeHus ajJKorois 1 HApKOTUKOB POAUTEIISIMU HA SMOPHOHAIBHOE Pa3BUTHE PEOCHKa.
Tema 3.4. OuTorenes. Coaep:xanue yueOHOro MaTepuaJia 2/42
OMOpHOHATIBHOE Onrorenes. Ilepuoapl oHTOreHe3a IMOpHOHaNBEHOE pa3BuThe. CTajnu SMOMOHANBHOTO pa3BuTHs. bimsnenpl. Hapymenus pa3zsutus
pasBUTHE. oprann3moB. [Ipuunssl. [IpsMoe 1 HenpsiMoe pa3BUTHE.
IIpakTHyeckasi paboTa Ne2 «CxocTBa 3apo/ibliel 4eI0BeKa U MO3BOHOYHBIX KaK JOKa3aTeJIbCTBO MX ABOJIOIMOHHOTO POJCTBA» 2/44
CamocTtosiTeqibHasi padoTa
[Tonck mpoO1eMHOro MOt ¥ TEMBI HHIWBUIYaJIbHOTO IPOEKTA 1
CocraBnenue wuieil HMHAMBHAyalbHOro Impoekta. COOp M cHcTeMaTu3alys MaTepUalioB B COOTBETCTBUM C HIECH M THUIIOM 1
WHIMBUAYAIBHOTO MPOEKTA, MOJ00p WLTIOCTPAIUA
Tema 3.5. OnTorenes. Coaepxanne yueOHOr0 MaTepuaJia 2/46
[TocTamOpuoHanbpHOE [TocTambpuonanbHoe passutue. [lepnoasl mocTaMOpHOHAIEHOTO pa3BUTHL. JKHU3HEHHBIEC LIUKIIBI Pa3HBIX TPYII OpraHu3MoB. Perymsmus
pasBuTHE. WHIMBUAYATBHOTO PA3BUTHSL
KoHncyabTanumn 1
[poriecchl cTapeHus yeloBeKa
Tema 3.6. Perenepauns u | Coaep:kanue yue0HOro Matepuaia
TpaHCIUIAHTalUs Pereneparnus. Buasl perenepanuu. Tpancrutanrauus. Bunel Tpanciiantanuu. TpyJHOCTH NPU TPAaHCIIAHTAIIMN OPTaHOB U TKaHEH. 1/47
KonrtponbHas padora No2 1/48

CamocrosiTeibHas padoTa

KoncyabTanuu TpyaHOCTH TpaHCIUIAHTAIMK OPTaHOB U TKaHEU

Hroro 3a 1 cemectp:

MaxkcumanbHasi yueOHas1 HATPY3Ka — 72
Oos3aTesibHAs AyINTOPHAs yueOHas Harpy3ka — 48, Tom uncne nadbopaTopHbie 3aHsTHs — 4,




MPaKTUIECKUE 3aHATHS — 6 YacoB
CamocrosiTeqibHasi paboTa odyuaromierocsi — 18 yacos,

KoHncyabTamum — 6 4acos;

B TOM YHCJIC CAMOCTOSATCIIbHAs pa60Ta HaJd MHAWBUYAJIbHBIM IMIPOCKTOM — 8 "acos.

2 cemecTp
Paznen 4. I'eneruka
Tema 4.1. OcHOBEI Coneprxanue yuedOHOro MaTepHuajia 2/2
YUEHUS O HcTropust BOSHUKHOBEHUS W Pa3BUTHS TEHETHKH, METOABI TEHETHKH. | eHETHUeCKNe TEPMHUHOJIOTHS ¥ CUMBOJHNKA. ['eHOTHIT U (heHOTHIT.
HACJEACTBEHHOCTU U BeposTHOCTHBIN XapaKTep 3aKOHOB I'€HETUKU. 3aKOHBI HACIEACTBEHHOCTH 1. MeHnaensa u ycnoBus uX BboJHEHUA. L{utonoruueckue
M3MEHYHBOCTH OCHOBBI 3aKOHOMepHOcTel HacaenoBaHus. OCHOBHbBIE METO/Ibl HCCIIEJOBAHNS T€HETUKY YeJIOBeKa.
CamocTosiTeibHas padoTa 1
CocTtaButh Tabmuiy «OCHOBHBIE METOBI HCCIIEIOBAHNS TEHETHKH YEIIOBEKA
Tema 4.2. Coaep:xanue y4e0HOro MaTepHaJa 2/4
3aKOHOMEPHOCTH Mouorubpuatoe ckperuanue. [leppoiii 3akon Menaens. Hermonnoe noMuHUpoBaHHe. AHAIM3UPYIOIEE CKpelluBaHue. BTopoii 3aKoH
HACJIeIOBaHHS Menzens. 'unore3a «4MCThIX TAMETY.
MIPU3HAKOB. IpakTnyeckoe 3ansitme Ne3 «CocTaBieHuE MPOCTEHIINX CXEM MOHOTHOPHIHOIO M AMIMOPUIHOrO CKpeuuBaHus. PemieHue 2/6
MonorubpuaHoe TeHEeTHYECKUX 3a]1ad».
CKPCIUBAHUE. CamocTtosiTeqibHasi padoTa
Penrenue 3a1au Ha MOHOTHOPUAHOE CKPELIMBAHUE. 1
Pemenue 3aau Ha aHAM3UPYIONIEE CKPEUIMBAHUE. 1
Tema 4.3. Conep:xanue yueOHOro MaTepuaJa
3aKOHOMEPHOCTH Tpernit 3akon Mengens. HacienoBanue pesyc — (akrtopoB y uenoBeka. BiammojeiicTBHEe alieNbHBIX M HEaJUICIBHBIX T'CHOB. 2/8
HaCJIeIOBaHUS MHOKECTBEHHBIN aJIETTU3M.
npu3HaKoB. [u —u CamocrosiTesbHasi padoTa 1
HOHI/IFI/IGPHJIHoe Pemenne 3amay Ha 3 3aKk0H MeHIes.
CKpEILlMBaHUE.
Tewma 4.4. Copaepxanne yueOHOr0 MaTepHaJia 2/10
3aKOHOMEPHOCTH XpoMocoMHasl Teopysl HACIEICTBEHHOCTH. XPOMOCOMHBIN MEXaHMU3M olpeneneHus nojia. Hacnenosanue nona y yenoseka. [Ipusnaxwy,
HaCJIeIOBaHHS orpaHnyeHHble monoM. [Ipr3Haky, 3aBUCUMEBIE OT MOJA.
MIPU3HAKOB. CamocTtosiTeqibHasi padoTa 1
Hacnenosanue nomna. Pemenue 3amau Ha HacleIOBaHUE NIPU3HAKOB.
Tema 4.5. I'enetnka Conep:kaHue y4e0HOr0 MaTepHuajia 2/12

YCJIO0BCKa

I'eneTuka YCJIOBCKA, MCTOJAbl M3YUCHHA T'CHCTHUKU YCIIOBCKA. PerO,Hy'KTI/IBHOG 3J0pPOBLC YCJIOBCKA. HaCJ’IC,Z[CTBeHHI:IC 3a00JIeBaHUs
YCJIOBCKA, UX MPECAYIIPCIKIACHUC. 3HaueHUE T'CHETUKHU JUII MEIUIIMHBI, STHYCCKHE aCIICKThI B obmactu MeI{HHHHCKOﬁ TCHCTHUKU.

CamocrosiTeibHas padoTa




OnpeneneHue U aHAIN3 MPOOJIEMbI HHAWBUTYJIbHOTO MTPOSKTa
IlocTaHoBKa 1IeNTM MHAWBUIYATBHOTO TPOEKTA

Tema 4.6. Pemienne Cojaep:kaHue y4eOHOr0 MaTepHuajia 2/14
TeHeTUYECKHX 3aja4 Pemenue 3agau Ha MOHOTHOPUAHOE, AW — U TIOJIMTMOPHUIHOE CKpeIIMBaHKe. 3a1aui Ha CLEMJICHHOE HacJIeJ0BaHUE MPU3HAKOB.
CamocTosiTeibHas padoTa 1
Amnanu3 uMeroniencss “HGOpMauny U NOUCK MH()OPMALMOHHBIX JIAKYH 110 HHAMBUIYAIBHOMY IIPOEKTY
ITocTpoeHue anropurMa JesTENbHOCTH 110 MHIMBUIYAIBHOMY IIPOEKTY
Tema Coaepxanne yueOHOr0 MaTepHuaJia 2/16
4.7.3aKOHOMEPHOCTH I'enotun u cpena. HenacneactBeHHass m3MeHUMBOCTh. HopMma peakuuu npusHaka. BapuanvoHHBIA psif M BapHALMOHHAs KpUBasl.
W3MEHYUBOCTH HacnencTBenHas u3MeHYMBOCTh. Bunpl HacnencTBeHHOH n3MeHunBocTH. KoMOnHaTHBHAS M3MEHYHMBOCTh, €€ HCTOUHHKH.
CamocrosiTeibHas padoTa 1
Coobmenue no remam: I'emodunms, Aunpuaus, Mukpounedanust
Tewma 4.8. MyTaunu u Coneprxanue yuedOHOro MaTepHuajia 2/18
MyTareHsbl. Myranuu, BuIbl MyTanuid. MyTareHsl, HX BIASHUAE HA OpraHU3MbL. MyTaIui Kak MpHYNHA OHKOJIIOTHYECKUX 3a0oneBanmnil. BHesnepras
HaCJICACTBEHHOCTb U UBMCHYUBOCTD. ONHUreHeTHKa.
CamocrosiTeibHas padoTa 1
CocraButh Tabnuiy «Buasl MmyTauuu»
Tema 4.9. OcHOBEI Conep:xanue y4eOHOro MaTepuaJia 2/20
CEJIEKIIUU PACTEHUH, Homectukanust u cenekuus. LIeHTpbl 0JloMalllHUBaHUS KUBOTHBIX U LIEHTPbI MPOUCXOXKIAEHUS KYJbTYpPHbIX pacTeHuil. Yuenue H.U.
JKUBOTHBIX U BaBuiioBa o meHTpax MHOT000pa3usi ¥ NPOUCXOXKIACHHUS KYJIBTYPHBIX pacTeHHH. MeTOIbl CeNIeKIINH, UX TEHETHYECKHE OCHOBBI.
MHKpPOOPraHU3MOB CamocrosiTeqbHasi padoTa 1
Hanmcats noknan Ha Temy «/lomectukanus»
Tewma 4.10. Copaepxanne yueOHOr0 MaTepHaJIa 2/22
buorexnosorus OCHOBHBIE JOCTIKEHHUSI COBPEMEHHOW CEJIeKIINH KYJIbTYpHBIX PACTEHHUH, JOMAIIHUX KUBOTHBIX M1 MUKPOOPraHU3MOB. broTexHomorus,
€€ TIOCTHKEHUSI ¥ IEPCIIEKTHUBBI PA3BUTHSL.
CamocrosiTeibHas padoTa 1
IMoaroroka pedepara mo temam «lleHTpbl MHOTOOOpa3us W MPOMCXOXKIEHHUS KYJIbTYPHBIX pacTeHui», «LleHTpbl MHOr0o0oOpasus u
MPOMCXOXKICHHSI JOMAITHHUX KUBOTHBIXY, «VCTOpHS NPOUCXOXKCHHUS OTACIBHBIX COPTOB KYJIBTYPHBIX PACTEHHI
Tema 4.11. I'ereposuc Copepxanne yueOHOr0 MaTepHaJIa 2/24

FeTepo31/Ic U €ro MCIIOJb30BAHUC B CCIICKIIHMH. PaCHII/IpeHI/Ie TCHETUYCCKOI'O pa3H006pa31/m CCJICKIIMOHHOI'0O MaTcpuala: MMoJUILIOnauns,
oTaaJICHHAs FI/I6pI/IJII/I3aIII/ISI, BKCHepHMeHTaHBHBIﬁ MYTarcHe3, KJIC€TOUYHasA WHXKXCHCPUA, XpPOMOCOMHAasA WHXKXCHEPHUA, TCHHAsd WHXCHCPH.
Bro06e30macHOCTE.

CamocrosiTeibHas padoTa

Brimonnenue 3aIlJIAaHUPOBAHHBIX TCXHOJOTHYCCKUX onepaunﬁ WHIWBUAYAJIBHOI'O ITPOCKTA.




5.I'eneTuka

Tema 5.1 Uctopus Copaepxxanne yueOHOro MaTepHuasia 2/26
Pa3BUTHS SBOTIONNOHHBIX | Pazputre 3BoMONMOHHBIX uaed. Hayunsle B3raael K. Jlunnes u XK.b. Jlamapka. OBomonionHas Teopus Y. [lapeuna. CBuaeTensCcTBa
unei 9BOJIOLMU JKMBOM IPHUPOABI: IaJCOHTOJIOTHYECKHE, CpPaBHUTEIbHO-aHATOMHYECKHE, 3MOpuojorudeckue, Ouoreorpaduieckue,
MOJICKYJISIPHO-T€HETUYECKHE.
CamocrosiTeibHas padoTa 1
Odopmienne pe3yabTaToB HHANBUAYAIBHOTO MPOEKTA.
JopaboTka MHAMBHUIYAJIBHBIX MPOEKTOB C yYETOM 3aMEYaHUH W MpeIoKeHHH pykoBoauTens. [lonroToBka mpe3eHTay K 3aIluTe
WHAMBUAYAJBHOTIO IPOEKTA
Tema 5.2. Vuenue Y. Conep:xanue yueOHOro MaTepuaJia
Hapsuta 06 sBooLun [Ipenmnocsuikn Bo3HUKHOBeHUS yueHus Y.JlapBuHa. OcHOBHBIE MOJI0KEHHS IBOJIOLMOHHOM Teopun Y./ lapsuHa. 2/28
OpPraHH4CCKOro Mupa. Ponp M3MEHUMBOCTH M HACIEACTBEHHOCTH B ABOMOIMH. COOTHOCUTENBHBIN XapakTep HACJIEACTBEHHBIX M3MEHEHMH. XapaKTepHCTHKa
HCKYCCTBEHHOTO0 OTOOpa KaK TIJIABHOTO (akTopa 3BOJIONHMH COPTOB PACTEHHH W TOPOJ JOMAIIHUX >KUBOTHBIX (TPEAINOCHUIKH,
orOuparomuii  (akrop, creactBusi oTtbOopa). OmpeaencHue, NPUYMHBL, (QOPMBI W CICACTBHA OOpHOBI 3a CYIIECTBOBAaHUE.
XapakTepuCTHKa E€CTECTBEHHOro0 OTOOpa, KaK IJIaBHOW IBIIKYLIEH CHIIBI 3BOJIOLMOHHOTO Ipolecca (MPeArnoCchbUIKH, OTOUPAIOLINM
(hakTop, creacTBus).
CamocTosiTe/ibHAsI padoTa
Joxnan «TBopueckas pojib €CTECTBEHHOTO 0TOOPay» 1
Tema 5.3. Bun. Coaep:xanue y4eOHOro MaTepuaJia
[Honynsauus. PasBurne npexncraBnenwii o Bune. Bun, ero kputepun. llomynsamus kak Gopma cyIiecTBOBaHHS BHJAa M KaK AJIEMEHTapHAs eIUHHIIA 2/30
sBostonii. CHHTETHYECKasi TEOPHs IBOTIOIIH.
CamocrosiTe1bHas padoTa 1
CocraButhb Tabnuiy «Kpurepuu Buga»
Tema 5.4. Coaeprxxanue yueOHOro MaTepuasia 2/32
Bronormieckuii mporpecc [Iprunnel BeiMupanust BuAoB. OCHOBHBIE HAalpaBieHUS! 3BOJIIOLUOHHOTO mporpecca. buomormueckuil mporpecc u OHOTOTHYECKHN
U perpecc. perpecc.
CamocrosiTeibHas padoTa 1
CocraBuTth Tabnuily Ha TeMy « OTarumsi OHOJIOrHYEeCKOro Mporpecca OT OMOJIOTHYECKOr0 perpecca
Tema 5.5. Copaeprxxanue yueOHOro MaTepHuaJia 2/34
MukpooBosonus 1 JBWwoKyIlMe CHJIBbI SBOJIIOLMHK, WX BIMSHUE Ha TeHOGOHI monymsuud. [pedd reHOB M clydyaiiHble HEHANpaBiICHHbIC H3MCHCHHS
MaKpO3BOJIFOTINA reHoQoHa nomysiuuy. YpasHenue Xapau—BaiinOepra. MonekyisipHO-TeHeTHUECKIE MEXaHU3MbI SBOJIIOLUH.
JlaGopaTtopHasi padora Ne3 «lIpucrmocobieHne OpraHM3MOB K pPa3HbIM cpeaaM oOuTaHus (K BOIHOM, Ha3eMHO-BO3IYIIHOH, 2/36

TTOYBEHHOM )»

CamocTosiTeibHas padoTa




CocraButh Tabnuiy: «Mukpossomonys 1 MakposBomonusi. CxoacTea U paznuuus’ 1
Harmcats BEIBOABI K 1abopaTopHOi paboTe. 1
Tema 5.6. ®opmel Cojaep:kaHue y4eOHOr0 MaTepHuajia 2/38
€CTECTBEHHOT0 0TOOpA. @opMBI €CTECTBEHHOTO OTOOpA: ABMKYIIAS, CTAOMIN3UPYIONIAst, TN3PYIITUBHAS. JKOJIOTHIECKOe U Teorpaduueckoe BUA00Opa30oBaHME.
HanpaBnenuss u mytu sBomronuu. DOpMBI SBOMIONMM: JUBEPreHIMs, KOHBEPreHIMs, Mapajienu3M. MexaHu3Mbl ajanTanuil.
Kosponronusi.
CamocTosiTeJibHasi padoTa 1
Hamucatp koHCIeKT Ha TeMy «Pob 9BOIOIIMOHHON Teopruu B OPMUPOBAHUH €CTECTBEHHOHAYYHON KAPTUHBI MUPA»
Tema 5.7. MHoroo6pasue | Conep:kaHune yuedHOro MaTepuaJsia 2/40
OpraHu3MOB MHoroo0paszue OpraHu3MOB H TPUCIIOCOOJICHHOCTh OpPraHM3MOB K cpele OOWTaHWs KakK pe3yibTaT 3BOMIOUMHU. [IpuHIHUIBL
Knaccuukanmy, cucteMatika. OCHOBHBIE CHCTEMAaTHUECKUE TPYIITBI OpraHudeckoro Mupa. CoBpeMeHHbIE MOIXO0/bI K Kilaccu(BUKaIN
OpPTaHHU3MOB.
IIpakTuyeckoe 3ansaTue Ne4 CpaBHeHHE BUIOB 10 MOP(OIOTUIECKOMY KPUTEPHIO. 2/42
CamocTtosiTeqbHasi padoTa
CocraButhb cxemy «Kiaccupukanysi opraHu3MoB 1
CocraButh Tabimiy «CpaBHEHHE BUIOB M0 MOP(OIOTHIECKOMY KPUTEPHIO» 1
Tewma 5.8. DBomronus u Copaepxxanne yueOHOT0 MaTepuaJia 2/44
OHTOI€HE3. OBomonust U oHTorene3. dunorenes. Gunosmbprorenes. Bunael punosmOpuorenesa.
CamocTosiTe1bHas padoTa 1
Hammucate noknazg Ha Temy «Brxutag A. H. CeBeprioBa B pa3BuTue QrioreHe3a
Paznen 6. PasButne :xu3nn Ha 3eMiie
Tema 6.1 Buoctepa Copaepxxanne yueOHOr0 MaTepHuaJia 2/46
MeToabl TaTHPOBKU COOBITHI MPOLIJIOr0, FTEOXPOHOJIOIHYeCcKas MKala. [ MIIoTe3bl TpouCcXoXKAeHUs KU3HU Ha 3emiie. OCHOBHBIE ATaIlbl
sBorory onocheps 3emin. KimroueBblie cOOBITHS B 9BOJIOINH PACTEHUH M )KMBOTHBIX. BEIMHpaHUE BHJIOB U €r0 IPUYUHBI.
CamocrosiTeibHas padoTa 1
IloaroroBka cooOmeHus Ha TeMy: BO3HHKHOBEHHUE KU3HH Ha 3emiie
Tema 6.2. OBomorms Coaepxanne yueOHOr0 MaTepHaJIa 2/48
TPEJIKOB YeTIOBEKA. OBosonys MpeaKoB yenaoBeka. OCHOBHBIE aHTPONOMOP(O3bI B POLIECCE MPEBPALICHUS 00€3bsIHBI B UeIoBeKa. OTINYHS YeTOBEKa OT
YeJIOBEKOOOPAa3HBIX 00€3bsIH.
CamocrosiTeibHas padoTa 1
3anonHuTh Tabnuiy «OTINYKS YeNOoBeKa OT YeJIOBEKOOOpa3HBIX 00€3bsIH»
Tema 6.3. Copaepxanne yueOHOr0 MaTepHaJIa 2/50

YenoBeueckue pachl.

COBpeMeHHHC MMPEACTABJICHUA O IMPOUCXOXKIACHUHN YC€IIOBEKA. CucreMaTHYeCcKOe IMOJ0KEHUE YelIOBEKa. 3BOJIIOIII/I§I YCJIOBCKA. cI)aI(TOIf)bI
ABOJIIOIIMH YeJIoBeKa. Pachl YCJIOBCKA, UX IMPOUCXOKIACHNUE U €AUHCTBO.




CamocTtosiTeqibHasi padoTa

CocraBnenue Tabmuirel: YemoBedeckne pacsl

Pasznen 7. Opranu3mbl 1 OKpYy:Kaomas cpeaa

Tema 6.1 Oxonorudeckue | Coaep:kaHue yuedOHOro MaTepuaia 2/52
(akTopsl Okonoruueckue (HakTOpsl U 3aKOHOMEPHOCTH WX BIUSHHS Ha OpPraHU3Mbl (MPUHIMII TOJIEPAHTHOCTH, JTUMUTHPYIOUIHE (aKTOpbI).
[IpucmocoOnenns OpraHU3MOB K JEWCTBUIO JKONOTHYeCKUX (pakTopoB. buomormyeckme putmbl. B3ammozeicTBHE 3KOIOTHUECKUX
(akTOpoB. DKOJIOTHYECKasi HAIIA.
IIpakTnyeckoe 3ansitue NeS BrisiBiieHre npucnocobJeHHH OPraHu3MOB K BIMSIHUIO Pa3IIMYHBIX 9KOJIOTHYECKHUX (DaKTOPOB. 2/54
CamocTtosiTeqbHasi paboTa
KoHncyabTanum Pe3ynbTaTsl aHTPOIIOr€HHOTO BO3JCHCTBUS HA OKPYXKAIOLIYIO Cpey 1
Koncyapranmuu OCHOBHBIE KOJIOTHUECKHE (PAKTOPBI CPEIIbI 1
Tema 6.2 Dxocuctema Coaepxanne yueOHOr0 MaTepHaJia 2/56
Buoreonenos. Dxocucrema. Kommnonentsr 3xkocuctemMbl. Tpodudeckne ypoBHu. Tumsl numeBbix neneid. [Tumesas cets. Kpyrosopor
BEIIECTB M TOTOK 3HEPrUM B 3KOCHCcTeMe. bunoTnueckue B3aWMOOTHOILCHHS OPraHM3MOB B 3KocucTeMe. CBOICTBa 3KOCHCTEM.
[TponykTHBHOCTB M OHOMacca 3KOCHCTEM pa3HbIX THIIOB. CyKueccusl.
IIpakTHyeckoe 3ansaTHe Ne6 l3yuenue u onrcanue 3KOCUCTEM CBOEI MECTHOCTH. 2/58
CamocTtosiTeqbHast paboTa
KoncyabTanmmm BunoBoe 1 skonorundeckoe pasHooopasue OHOIeH03a KaK OCHOBA €r0 YCTOHYHUBOCTH 1
CoCTaBUTH MUIIEBYIO IIETTb. 1
Tema 6.3. ArporeHos Coaepxanne yueOHOr0 MaTepHuaJia 2/60
Camoperyssiiust 3kocucTeM. [locineacTBus BIMSAHUS JACSITEIBHOCTH YeJOBeKa Ha SKOCHUCTeMbl. HeoO0XOIMMOCTh COXpaHECHHUs
Onopa3zHooOpa3us IKOCUCTEMBL. ATpOIIEHO3b], UX 0COOEHHOCTH.
KouncyabTanumn 1
Oco0eHHOCTH arpoLEeH030B
Tewma 6.3 bruocdepa — Coaeprxanue yueOHOro MaTepuaJia 2/62
rinobanbHas skocucreMa | Yuenne B.U. BepHajckoro o 6uochepe, Hoochepa. 3aKOHOMEPHOCTH CyIecTBOBaHMs Orochepbl. KommoneHTs 6nocdepsl U UX poIib.
Kpyrosoports! BemecTs B Ouocdepe. buorennast murpauust aromoB. OcHOBHBIE OMOMBI 3€MIIH.
KouncyabTanumn 1
Kuznb u nesrenbHocTs B.U. BepHaackoro
Tewma 6.4 buocdepa u Copaepxxanue yueOHOr0 MaTepuaJa 2/64
YeJI0BEK Ponp uyenoseka B Ouocdepe. AHTpornoreHHoe Bo3aeiicTBue Ha 6uocdepy. [Ipupoansie pecypcsl U paoHaIFHOE TPUPOIOIONB30BAHUE.

3arpssuenue Oouocdeprl. CoxpaHeHHEe MHOrooOpa3us BUIOB KaK OCHOBa yCTOHYMBOCTH Omocdepbl. BoccTaHOBUTENBHAS SKOJOTHSL
[Ipo6eMBbI YCTOMYHNBOTO Pa3BUTHS.
[lepcrieKTHBBI pa3BUTHS OHMOJIOTHYECKUX HAYK, aKTyaJIbHBIE TPOOJIEeMBbI OMOIOTHH.




KouncyabTanumn 1

AKTyanbHbIe TPOOIeMbI OHMOIOTHI

Tema 6.5. Oxonorus kak | Cogep:kaHue y4ed0HOro MaTepuaia 2/66

OCHOBA PAlMOHAIBHOTO DKOJIOTHSI KaK TeopeTHYecKas OCHOBA PAallMOHANBHOIO MPUPOAOINONIB30BaHUA W OXpaHbl npupoasl. Hoocdepa. [IpaBuna moBenenwus
NPHUPOAOIOIB30BaHUS U JMOJel B OKpYyKaroIel mpupogHoN cpene. bepexxHoe oTHOMIEHHME K OHMONIOTMYECKMM OOBEKTaM (PacTeHUSM M JKMBOTHBIM W X
OXpaHbl IPUPOABIL. COOOIIECTBAM) U HIX OXpaHa.

KoncyasTanmu 1

IIpaBuna noBeaeHus JOAEH B OKPYKAOLIEN IPUPOIHON CPENE.

Pasnen 7. buonuka

Tema Coneprxanue yuedOHOro MaTepHuajia 2/68

buonmka kak OgHO W3 HampaBiIeHHH OWONOTHM W KHOEPHETHKH, paccMaTpHBaroliee OCOOEHHOCTH MOP(O(U3HOIOTHIECKON
OpraHuv3ainuu )XMBbIX OPraHU3MOB U UX HUCIIOJIB30BAHUEC JIA CO3JaHUA COBCPUHICHHBIX TCXHUYCCKHUX CUCTEM U YCTpOﬁCTB 110 aHaJIOTUH C
JKHUBbBIMU CUCTEMaMHU.

KoncyabTanumn 1
YcroitunBoe pa3BuTHE IPUPOIBI U 001IeCTBA
JAuddepeHnupoBaHHbIii 3a4eT 1/69

Hroro 3a 2 cemectp:

MaxkcumanbHas yueOHasi Harpy3ka — 104

O6s13aTebHAs ayIUTOPHAsS yueOHasi HArpy3ka — 69, B ToM yrclie TaOOpaTOpHBIC 3aHATHS — 2, MPAKTHYECKUE 3aHATHS — 6 9acoB,
CamocrosiTesqibHasi pa6oTa odyuaromerocsi — 35, B TOM 4rcie caMOCTOsITeNIbHAS pa0d0Ta HaJl HHIUBUAYAIBHEIM MPOEKTOM — 449acoB,
Koncynpranum — 8 yacos

HToro 176
(117+59)




3.

YciaoBus peaju3zanuy NporpaMMbl y4e0HOT0 nmpeaMeTa

3.1. MaTepuajibHO-TEXHHYECKOE oDecriedeHne

[Tporpamma yueOHOTO MpeaMeTa peaan3yeTcst B yaeOHOM KaOuHeTe OHOIornu.
O6opynoBanue y4eOHOT0 KaOMHETa:

-paboune MecTa 00y4aroIuXCs;

-pabodee MeCTO IperoaaBaTes;

-KJIacCHast JI0CKa,

-KOMITBIOTED, TEIEBU30D;

-mKad BBITSHKHOM, TUCTUILISITOP, TEPMOCTAT, My(esbHas 1e4b, 30HT BBITSHKHOM,

rpadonpoeKTop, BeChl ANEKTPOHHBIE J1a00paTOPHBIE, MUKPOCKOIIBI

-y4eOHBIC CTEH/IBI;
-MHKPOCKOIIBI ¢ HA0OPOM 0OBEKTHBOB;
-mkadbl A1 XPaHEHUST YIe0HO-METOANYECKOr0 00CCIIeYeHUs IIpeAMETa.

3.2. UudopmanuonHoe odecriedenne 00yueHust

OcHoBHbIE HCTOYHHUKM:

1. I[TonomapeBa W.H. buonorus: 10 knacc: yriayOneHHbI YpOBEHb: YUEOHHK st

yuamuxcst oOpaszosar. opranuzamumii /M.H. IlonomapeBa, O.A. Kopuuinosa, JI.B.
CumonoBa: noj pen. M.H. IlonomapeBoit. - 5-e u3a.- M.: Benrtana- I'pad. 2019.-
416¢.

2. IlonomapeBa W.H. buomorusa: 11 knacc: yriayOGneHHbBI YpPOBEHb: YUEOHHK st

(98]

yuamuxcst oOpaszosar. opranuzanuii /M.H. IlonomapeBa, O.A. Kopuwuiosa, JI.B.
CumonoBa: noj pen. M.H. IlonomapeBoit. - 5-e u3a.- M.: Benrana- I'pad. 2019.-
448c.
Jlono/IHUTeIbHbIEe HCTOYHMKH:
. buonorus: yueOnuk u npaktukym s CI1O / mox pen. B.H. Speiruna. — 2 — e u3g. —
M.: UznarensctBo «tOpaiity, 2019. - 378 c.
Pexum noctyna: https://biblio-online.ru/viewer/biologiya-433339#page/2

HNuTepHeT-pecypcebl:

www.sbio.info (Bcs Ouonorus. CoBpemeHHas OWONOTHS, CTaTbH, HOBOCTH,
OubMoTeKa).

www.biology.ru (buonorust B OtkpbiToM Koiiemke. CallT COIEpKUT 3JIEKTPOHHBIN
yueOHUK 1o Ouosoruu, On-line TecTsl).

www.informika.ru (3neKTpoHHBINA y4eOHUK, OOJIBIION CIIMCOK HHTEPHET-PECYPCOB).
www.nrec.edu.ru (buonornueckas kaptuHa mupa. Pasnen KoMnbplOTEpHOro yuyeOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM IOCY/1IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.nature.ok.ru (Peakue u wucuesaromue KUBOTHble Poccum — mpoekT
Okonoruyeckoro neurpa MI'Y um. M. B. Jlomonocosa).

www.kozlenkoa.narod.ru (/[Ins Tex, KTo y4uTcs caM M YYUT JAPYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMUH, JPYTUM MIpeIMETaM).

www.schoolcity.by (buosnorus B Borpocax u 0TBETax).

www.bril2002.narod.ru (buonoruss nns mkoidpHUKOB. KpaTkas, KOMMIakTHas, HO
JOCTaTOYHO ToapoOHas wHGopMamus 1o pazaenaMm: «OOmas  OUOJIOTHS,
«boranukay, «30010rus», «Henonex»).



https://biblio-online.ru/viewer/biologiya-433339#page/2
http://www.sbio.info/
http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolcity.by/
http://www.bril2002.narod.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

YYEBHOI'O IPEIMETA
Pe3ynabTaThl 0CBOCHHA Y4eOHOTO OcHOBHBIE MOKA3aTeTH OLeHKH ®opMBbI U METObI
npeaMera pe3yJbTaTt KOHTPOJISI U OLICHKHU
pe3yJabTATOB 00yUeHHs
JIP 1. Poccuiickyro ropaurcss PoguHol, yBaxaer OLICHKA BBHIMTOJIHEHUSA

TPaXAAHCKYIO UACHTUYHOCTD, | CBOM HAPOI. MHIVBUAYAIBHOTO NIPOEKTa

MAaTPUOTH3M, YB&KEHHE K  CBOEMY CIOCOOEH CTaBUTh LEIM H OILIEHKa

Hapoly, 4yBCTBAa  OTBETCTBEHHOCTHU | CTPOUTH KU3HECHHBIE IUIAHBI; BBIIIOJIHCHHUS

nepen PoauHoM, roplocTy 3a CBOM Kpaw,
cBoro PommHy, mpomuioe u HacrosIiee
MHOTOHAlIMOHATBHOTO Hapoja Poccun,
YBaXXCHUE TOCYAAPCTBEHHBIX CHUMBOJIOB
(repO, durar, TrUMH);

JP 4. CdopMHpOBAaHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
u 00mIecTBEeHHO MPAKTHKH,
OCHOBAHHOTO Ha JHAIlOTe KYIbTYp, a
TaKKe Ppa3IUYHBIX hopm
OOIIIECTBEHHOTO CO3HAHUSI, OCO3HAaHUE
CBOET'0 MECTa B MOJHUKYJIETYPHOM MHUPE;

CaMOCTOSITENIEH u
OTBETCTBEHEH B PEIIEHUH 3aJaHHI;

OTCTauBaeT CcOOCTBEHHOE
MHEHMUE;

HMeeT  CBOe
COOTBETCTBYIOIIICE
YPOBHIO pasBUTHS
OOIIIECTBCHHOM MPAKTHKH;

MHPOBO33pEHUE,
COBPEMEHHOMY
HayKd W

JIP 7. HaBBIKM COTPYJHUYECTBA TOTOB K Y4acTHIO B
CO CBCpCTHHUKaMH, ACTbMH MJIAAUICTO O6HICCTBCHHOI\/'I JKHN3HU, K
BO3pacTa, B3POCIIBIMH B | COTPYIHUYECTBY NE€THMHU MIIAJIIETO
o0pa3oBaTeIbHOMH, 00IIIeCTBEHHO | BO3pacTa, B3pPOCIIEIMH B
MOJIC3HOM, Y4YeOHO-HUCCIIeIOBATEILCKOM, | 00pa3oBaTeIbHOM, 0O0IIIECTBEHHO
MPOEKTHOM u JIPYrux BUJAX | MOJIE3HOM, yaeOHO-
JIeATCILHOCTH, UCCIEAOBATENBCKOM, TPOEKTHOH U
JIPYIruX BUAAX JESITEIIbHOCTH;
JIP 8. HpaBCTBEHHOE CO3HaHUE U CIOCOOEH  BECTH  JUalor ¢

MOBEJICHUE HAa  OCHOBE  YCBOCHHWS | JPYTHMH IIOJBMH, JOCTHUTaTh B HEM

00I111eY€eIOBEYECKHX IIEHHOCTEN; B3aMMOIIOHMMAaHHs, HaXOIHUTh OOIIE
eIl MW COTPyAHWYATh JUIA HX
JIOCTH)KEHHS;

JIP 9. T'oToBHOCTH u Brnageer wHpOpManueH o
CIIOCOOHOCTh K O0pa30BaHWIO, B TOM | IMEPEIOBBIX JOCTHKEHUAX "
YHCIIe caM000pa30BaHHMIO, Ha | OTKPBITUAX MHPOBOM "
MPOTSHKEHUU BCEW YKU3HU; CO3HATENIFHOE | OTEYECTBEHHOM HaYyKH,

OTHOIIICHUE K HETPEPHIBHOMY
00pa3oBaHMI0 KaK YCJIOBHIO YCIIECIIHOMN

3aHHTEPECOBAH B HAyYHBIX 3HAHUAX
00 yCcTpOHCTBE MHpa 1 OOIIECTBA;

npohecCHOHANBHONH ¥ OOIIeCTBEHHOU crocobeH K
JIeSTEIIbHOCTH; caM000pa3oBaHUIO;
OCpe’)KHO  OTHOCHUTCSII K
POJHOI;

JIP 10 DCcTeTuYEeCKoe c(hOpMHPOBAHO 3ICTETUIECKOE
OTHOILICHHE K MHpY, BKIIOYas 3CTETUKY | OTHOIIEHME K  MHPY  BKJIIOYas
ObITa, HAyYHOTO M TEXHUYECKOTO | CTETUKYy  OblTa,  HAYYHOTO U
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX | TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
OTHOIIECHUH 0O0IIECTBEHHBIX OTHOILICHUH

JIP 11. IIpunsitue u OTBETCTBEHHO OTHOCHUTCS K

pcam3anunro IICHHOCTEH 310pOBOro M

0e3omacHoro obpaza KU3HH,
NnoTpeOHOCTH B ¢uznueckom
CaMOCOBEPIICHCTBOBAaHWH, 3aHATUAX

CHOpTI/IBHO—O3,I[0pOBHTCHLHOﬁ
ACATCIIBHOCTBIO, HCHIPUATUC BPCAHBIX

CO3IaHHIO CEMbBH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LEHHOCTEH
CEMENHOI )KU3HU

CaMOCTOSITETIbHOM padoThI
YCTHBIA OIPOC
TECTUPOBaHHE
HaOIroIeHe BO

BpeMsi Y4YEOHBIX 3aHATHH,

TEKyLIEr0o  KOHTPONA |

IIPOMEKYTOUHON

aTTeCcTaluu




NPUBBIYEK: KYPEHHUs, YHNOTpPeOICHUs
QJIKOT'0JIsl, HAPKOTHKOB;

JP 12 Bepexmnoe,
OTBETCTBEHHOC u KOMIICTCHTHO®
OTHONIEHWE K  (usmyeckomMy
MICUXOJIOTHYECKOMY  3JI0POBBIO,  KakK
COOCTBEHHOMY, TaKk W JAPYTUX JIOACH,
YMCHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

OTBETCTBEHHO u
KOMIIETEHTHOE OTHOILIEHHUE K
¢bu3nuecKkoMy M IICHXOJIOTHYECKOMY
3/I0pOBBIO, KaK COOCTBEHHOMY, TaK U
JIpYrux JIoJied, yMEHHE OKa3bIBaTh
MIEPBYIO MOMOIIIb;

JP 13 Oco3Ha"HBIA BBIOOD
Oynymieit mpodeccuun @ BO3MOXKHOCTEH
peanu3anuyd COOCTBEHHBIX >KW3HEHHBIX
IUIAHOB, OTHOILICHUE K
npodeccnoHaNbHOM NIESTENFHOCTH KAk
BO3MOXKHOCTH y4yacTUsi B pEHICHUH
JYHBIX, OOILECTBEHHBIX,

OCO3HaHHO BHIOMpaeT OyAyIIyIO
npodeccust u BO3MOYKHOCTEH
peanu3anuu COOCTBEHHBIX
JKU3HCHHBIX TIIJIAHOB, OTHOIICHHE K
NpopEeCCHOHANEHOW  JIESITEIbHOCTH
Kak  BO3MOXXHOCTM  ydacTHsi B
pELICHUN JIMYHBIX, OOIIECTBCHHBIX,

roCyJapCTBEHHBIX, OOIICHAMOHANBHBIX | TOCYJapCTBEHHBIX,
pooIIeM; 00IIeHAIMOHALHBIX TPO0IIeM;

JIP 14. chopMUpPOBaHHOCTD chopMHPOBAHO
3KOJIOTMYECKOTO MBIIUIEHHS, | SKOJIOTHYECKOE MBIIUICHHE,
MOHMMAaHUS  BIIWSHUSA COLIMANIBHO- | IOHUMAaHWE  BIUSHHUS ~ COLMAIBHO-
3KOHOMUYECKUX MIPOIIECCOB Ha | 5KOHOMHYECKUX MIPOIIECCOB Ha
COCTOSIHUE MPUPOAHOM M COIMAIBHOM | COCTOSIHME MPUPOAHON M COLMAIBHOM
cpelpl; MPHOOPETEHHE OMBITa JKOJIOrO- | CPEbl; nproOpeTeHne OIBITa
HaIlpaBJICHHOW IEATEIbHOCTH; 9KOJIOrO-HaIlpaBICHHOU

JIeSAITeIbHOCTH;

JIP 15. OTBETCTBEHHOE JIEMOHCTPUPYET
OTHOIIEHHWE K CO3JaHUI0 CEMBHM Ha | OTBETCTBEHHOE OTHOIICHHE K CEMbE
OCHOBE OCO3HAaHHOTO MIPUHSATHSA | HA OCHOBE OCO3HAHHOTO MPHUHATHUSA
I[IEHHOCTEN CEMENHOM KU3HU. IIEHHOCTEN CEMEMHOM KU3HU.
MertanpeaMeTHbIe: YMETb  ONpPENENATh  LIENH, OIIEHKA

M.1. Oco3HaHHEe COLMAIbHOM | COCTaBIATh IUIAHBI JEATEIBHOCTH M | BBITOJIHEHUS
3HaYMMOCTH CBOEH | ONpeAeNsITh CPeACTBa, HEOOXOJMMbIC | MHIUBHYaIbHOTO MTPOEKTA
npodeccuu/crenaibHOCTH, 00Jajanne | JUIs UX peallu3allii; OIIEHKa
MOTHBaLUEN K OCYILIECTBICHHIO YMETb HCIIOJIb30BaTh | BBIOJHEHMUS
npodecCHOHANTLHON JIeSTETLHOCTH. pasiauyHble BHJBI TIO3HABATENILHOM | CAMOCTOSITENFHON PabOThI

M.2. IloBbImieHue | AEITEILHOCTH JUISL peeHus YCTHBIN OITPOC
HHTEIUIEKTYAILHOTO YPOBHSI B Ipoliecce | MHPOPMAIMOHHBIX 3a1ad4, TECTUPOBAHHE
M3ydeHus: OWOIIOTWYECKUX  SBJICHUM; | IPUMEHEHUE  OCHOBHBIX  METOZOB HaOIIOIeHIE BO

BBIJAIONIUXCST JTOCTIDKCHUUA OHOJIOTHH,
BOIICIIMNX B  OOIICUYECIIOBEUYECKYIO
KYJIbTYPY; CJIOKHBIX U MPOTUBOPEUHUBBIX
MyTeW pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3MUISIIOB, WJEW, TEOpUd, KOHLETILIHH,

CHIIOTE3 (o CYIIHOCTH u
MPOUCXOXKICHUN KHM3HU, YEIOBEKAa) B
X0JIe paboTh c Pa3INIHBIMA
HUCTOYHUKAMH HHPOPMAITHH.

M.3. CrocoOHOCTh
OpFaHI/I3OBBIBaTI) COprIIHI/IT-IeCTBO
CAWHOMBIIIIJICHHUKOB, B TOM YHCJIC C
UCIOJIb30BaHHEM COBPEMEHHBIX

WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

M.4. CnocoOHOCTHL IOHHMATh
TIPHHIUTIBI YCTOWYHBOCTH u
MPOAYKTUBHOCTH JKUBOM HPUPOIBI, IyTH
ee A3MEHEHNS IO BIINSTHUEM

no3HaHus (HAOJIOEHUsS, OIMCAHMS,
U3MEPEHUs,  OKCIEPUMEHTa) Ui
OpraHM3aInu y4eOHO-
HCCIIEN0BATENbCKOM W NPOEKTHOM
JEeSITEIbHOCTH C  HMCIOJIB30BaHHEM
MH(POPMAaIIIOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;
yMETh HCTIOJB30BaTh
pas3InvHbIe MH(POPMAIIIOHHbIE
O0BEKTBI, € KOTOPHIMH BO3HHKAET
HEOOXOINMMOCTh  CTAJIKMBAaThCI B

npodeccuoHanbHON cepe B
U3Y4YCHHH SIBJICHUH U NPOIIECCOB;
yMETh UCIIOJIb30BaTh

pa3in4yHble UCTOYHUKH HH(POpPMAIUH,
B TOM  4HCJIE  BJIEKTPOHHBIE
OuONMMOTEeKH, yMETh  KPUTUYECKU
OIICHUBATh W  HMHTEPIPETHPOBATH
MHQOpPMAaLUIO,  TOJydyaeMyl M3

BpeMsi YYeOHBIX 3aHSTHH,
TEKyLIero  KOHTPONA |
MPOMEKYTOUYHOM
aTTecTalluy;




AHTPOTIOTCHHBIX (hakTopOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJIH3Y
JIOOATBHBIX AKOJIOTMYECKUX TPOOJIeM,
BOIPOCOB  COCTOSIHHSI  OKpYXKaroIien
cpensl " paIoOHAIBHOTO
WCTIOJIb30BaHMsI PHUPOIHBIX PECYPCOB.

M.5. VYmeHue 00OCHOBBIBATh
MECTO U POJIb OMOJOTHUYECKUX 3HAHUU B
MPaKTUYECKONW JIESATEIBLHOCTH JIIOJACH,
pa3BUTHUN COBPEMEHHBIX TEXHOJOTHIA;
OTIPECIIATh )KUBbIE OOBEKTHI B MPUPOJIC;
MIPOBOIUTH HaOIIOACHMS 3a
HKOCHCTEMaMH C IENbI0 MX OMNHCaHUS U
BBISIBJICHUS €CTECTBEHHBIX u
AHTPOTIOTCHHBIX W3MEHCHHIA; HAXOIHTh
W aHadu3upoBaTh HWHMOPMAIUIO O
JKUBBIX OOBEKTaX.

M.6. CrnocoOGHOCTh MPHUMEHSThH
OMOJIOTHYECKHEe M JKOJOTMYECKHE
3HAHMS U aHajuW3a [PUKIAJIHBIX
po0JIeM X03IHCTBEHHOMN JCATEIBHOCTH.

Pa3IUYHBIX UCTOYHUKOB, B TOM YHCIIE
u3 cetu HTEpHET
YMETh aHaJIU3UPOBATh u
MPENICTABISATh WHGOPMAIIUIO, TaHHYIO
B  DJEKTPOHHBIX  (opmarax Ha
KOMITBIOTEPE B PA3INYHBIX BUAX;
YMETh HCIIOJIb30BaTh  CPEICTBA

MHPOPMAaIMOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pereHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX 17§
OpraHU3aIlMOHHBIX 3aja4 c
co0ImroTIeHIEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHCHBI, pecypcocbepekenus,

NPABOBBIX M 3THYECKUX HOPM, HOPM
WH(POPMAITMOHHON OE30MaCHOCTH;
YMETh myOJIINYHO
NPE/ICTABIISTh Pe3yNIbTaThI
COOCTBEHHOI'O HCCIIEIOBAHUS, BECTH
AUCKYCCHUH, NOCTYIIHO U TapMOHHUYHO
couerass coiepkaHue H  (HOpMbI
IpEICTaBISIEMOI uHpopManuu
cpeacTBaMd  MH(OPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA.

M.7. CnocoOHOCTB K
CaMOCTOSITETEHOMY MIPOBEICHUIO
HCCIICAOBAaHUM, MOCTaHOBKE
€CTEeCTBEHHO-HAyYHOTO JKCIEPUMEHTA,
HCIIOJIb30BaHUIO MH(POPMAITMTOHHBIX
TeXHOHOFI/Iﬁ JJIA peH_[eHI/IH Hay‘IHI)IX n
npohecCHOHANBHBIX 3a/ad.

HIIET W HAaXOJUT CHOCOOBI
pemieHuss 3agad, B TOM YHCIIE,
OCYILIECTBIIAET Pa3BEpHYTHIN
WH(POPMAITMOHHBIA TIOMNCK W CTaBUTH
Ha €r0 OCHOBE HOBBIC 3a4a4H;

KPUTHYECKH  OIIGHUBACT U
UHTEPIPETUPYET  HMHPOPMAIMIO  C
pPa3HBIX TO3MLMH, pacIo3HaeT u
buxcupyer MIPOTHUBOPEUNS B
WHPOPMAITMOHHBIX UCTOYHHKAX;

UCTIONB3YET pa3I4YHbIe

MOJIETTbHO-CXEMATHYECKAE CpeJCTBa
JUISL TPEICTaBICHUS CYIICCTBEHHBIX
CBA3ell W OTHOIICHHWH, a TakKkke

MIPOTUBOPEUHH, BBISIBJIEHHBIX B

WHPOPMAITUOHHBIX UCTOUYHHKAX;
HaxOoJIuT u IIPUBOJIUAT

KpUTUYECKHE apryMEHTBI B

OTHONIEHUU JAEHUCTBUM M CYXKIEHUMN
JIpyTOro;  CIIOKOMHO W pa3yMHO

OTHOCHUTCS K KPUTUYECKUM
3aMeYaHUsIM B OTHOILECHUU
cOOCTBEHHOTO CYXKICHHUS,

paccMaTpuBaeT HMX Kak  pecypc
COOCTBEHHOT'O Pa3BUTHS;
BBIXOJIMT 32 PaMKH y4eOHOTO

peaMeTa u OCYILIECTBIISIET
LeJICHAIIPABIICHHBII TIOUCK
BO3MOXKHOCTEN ISt LIAPOKOTO

nepeHoca CPeIACTB W CIIOCOOOB
JICHCTBU,
BBICTPanBaET

OLICHKa
BBITIOJTHCHUS
AHANBUAYATEHOTO MPOEKTa
OIIEeHKA
BBITIOJTHCHUS
CaMOCTOSITEITEHOM pabOoTHI
YCTHBIA OIIPOC
TECTHPOBaHHE
HAOIIOICHUE BO
BpeMsl yYeOHBIX 3aHATHH,
TCKYUICTO KOHTPOJIA u
IIPOMEKYTOUHON
aTTecTalluy;




WHIWBUAYaJIbHYI0 00pa30BaTeIbHYIO
TPAeKTOPHIO, YUUTHIBASL OTPAHHYCHUS
CO CTOPOHBI JPYTHX YYacTHHKOB H
pEeCYpCHBIE OIpaHUYEHUS;

MEHSIET W yAep)KHBaeT pa3HbIe

TO3HIAH B M03HaBaTEIbHON
JeATEeIbHOCTH.

M.8. CnocoGHOCTh K OLEHKE | — OCYINECTBISET JICTIOBYIO
STHYECKHX aCIeKTOB ~ HEKOTOPBIX | KOMMYHHUKALMIO KaK co
VICCIICZIOBAHUH B 00IaCTH CBEPCTHHKAaMH, TaK M CO B3POCIBIMH,
OMOTEeXHOIOrHN (KIOHHMpOBaHUE, | MOAOMPACT MAPTHEPOB IS JEIOBOI

MCKYCCTBEHHOE OILTIOIOTBOPEHIIE).

KOMMYHUKAIIUN UCXOIs u3
cooOpakeHH Ppe3yIbTATHBHOCTH
B3aMMOCHUCTBHS,

— MpU OCYUIECTBICHUH T'PYIIIOBOM
paboThI MOXKET OBITh Kak
pPYKOBOAMTEIEM, TaK U  YICHOM
KOMaH/Ibl B Pa3HbIX POJISX;

— KOOPIMHUPYET W  BBINOJHICT
paboTy B  YCIOBHSIX PEalbHOTO,
BUPTYQJIBHOTO M KOMOWHHUPOBAaHHOTO
B3aUMOICHCTBHS;

— pa3BepHYTO, JIOTHYHO H TOYHO
W3JaraeT CBOIO TOYKY 3pCHHS C
HCIOJIb30BaHUEM aJICKBaTHBIX
(YCTHBIX W THCBMEHHBIX) S3BIKOBBIX
CpPE/CTB;

— pacmo3HaeT M TpeAoTBpalmacT
KOH(JIUKTBl A0 WX aKTUBHOH (a3bl,
BBICTpauBacT JIETTOBYIO 17§
00pa3oBaTeIbHYI0  KOMMYHHKAIIHUIO,
n30erass  JIMYHOCTHBIX  OICHOYHBIX
CYXKJEHUH.

II. 1 c(hopMHUPOBaHHOCTH
MpPEJICTaBIEHUA O pOIM M  MecTe
OMoJOrMM B COBPEMEHHOW Hay4yHOU
KapTUHE MHpa; T[OHMMaHWE  POJIU

c(hOpPMHPOBAHO MPEACTABICHUN O
poru u  Mecte  Ouoioruu B
COBPEMEHHOM  Hay4YHOM  KapTUHE
MHUpa; TOHUMaHUE POJU OWOJIOTHU B

Ouosiorun B HOpMHUPOBAHUM Kpyrosopa | (hOpMHUpOBaHUHU Kpyrosopa "
U (QYHKIUOHAJIBHOW  TPaMOTHOCTH | (DYHKIIMOHAJIBHOM rPaMOTHOCTH
YyeJoBeKa ISl PeleHUs] MPAaKTHYECKUX | YeloBeKa IS perieHus
3a/1ay; MIPAKTUYECKUX 33124,

II. 2 BIIaJICHUE BIazeeT OCHOBOTIOJIAratoIAMHU

OCHOBOIIOJIATAOMUMH ~ TIOHSATHAMH |
NPEJICTABICHUSIMH O XHBOM TPUPOJIE, ee
YPOBHEBOM OpraHu3alid U 3BOJIOLNH;
YBEPEHHOE MOJIb30BaHIE
OMOJOTHMYECKOl  TEpPMHUHOJNOTHEH U
CHMBOJIMKOM;

MOHATUAMU M TIPEACTABICHUSAMHU O
KUBOM TIpUpoOJEe, €€ YPOBHEBOU
OpraHu3alyu u 9BOJIIOLINN;
YBEPEHHOE MOJIb30BaHHE
OMOJOTMYECKON TEPMUHOJIOTHEH W
CHMBOJIMKOM;

II. 3 BiageHWEe OCHOBHBIMU
METOAAMH HAy4YHOI'O MMO3HAHMS,
WCIOJb3YEMBIMH TIPU  OMOJIOTHYECKUX
HCCIENOBAHUAX JKHUBBIX OOBEKTOB H
9KOCHCTEM:  OIMCaHWe, H3MEpEHHe,
MPOBE/ICHUE HAOJIOACHUM; BBIIBICHUE U

BJIaJCET OCHOBHBIMM METOJdaMU
Hay4YHOTO MO3HAHUsI, UCIIOJIb3YEMBIMU
pu  OMOJIOTMYECKUX HCCIICTOBAHUIX
J)KHUBBIX OOBEKTOB M  DKOCHUCTEM:
OINMCaHUE, HU3MEPEHHUE, MPOBEJCHUE
HaOJIIOJICHUI;, BBIIBICHHE M OIICHKA

OIICHKa aHTPOIIOTCHHBIX W3MEHEHWI B | aHTPOIOTCHHBIX W3MEHEHU I B
MIPHUPOJIE; PUPOAE;
II. 4 c(hopMHUPOBAHHOCTH chopMupoOBaHO yMEHHUE

OLIEHKA BBIIIOJHEHUS
MHIMBUIYaJIBHOTO MPOEKTa
OIIeHKa
BBITTOJTHEHHS
CaMOCTOSITETIbHOM padoThI
YCTHBIHA OIIPOC
TECTUPOBaHHE
HaAOJIFOICHUE BO
BpeMsi Y4YeOHBIX 3aHATHH,
TEKyIIEro  KOHTPOJIA |
MIPOMEXKYTOUHON
aTTecTalluy;




YMEHUH OOBSICHATD pe3yabTaThl | OOBACHATD pe3yAbTaThI
OMOJIOTMIECKUX IKCTICPUMEHTOB, | OMOIOTUYECKUX HKCIICPIMEHTOB,
pemarb 3JeMeHTapHble OMOJOTUYECKUE | pemaTh JJIEMEHTapHBIC
3a7a4u, OHMOJIOTHYECKHUE 33a4H;

I1.5 c(hopMHUPOBAHHOCTH cthopmupoBaHa coOCTBEHHAS
COOCTBEHHOH TO3WIUH IO OTHOIICHHIO K | MMO3MIMM O  OTHOIICHHWIO K
OHMOJIOTNYECKOM uHpOpMaLuK, | OMOTOTHUECKON HHPOPMAIIH,

nonyqaeMoﬁ M3 pa3HbIX HMCTOYHUKOB, K

HOJ'Iy‘laeMOfI 13 pasHbIX UCTOYHHKOB,

TII00ATEHBIM JKOJIOTHYECKUM | K TJOOAIBHBIM  JKOJOTHYECKUM
Mpo0JIeMaM | Iy TSIM WX PEeIIeHuUs mpo0JIeMaM | IMyTSIM WX PEIIeHUs
I1.6 cOpMHUPOBAHHOCTH c(hopMHPOBAHO OIIEHKa
CHCTEMBI 3HAHWH 00 0o0ImMX | TIpencTaBiIeHUE O PO MHGOPMAIMH | BBHITOJTHEHHS
OMOJIOTHIECKUX 3aKOHOMEPHOCTAX, | © WH(OPMAIMOHHBIX TMPOIECCOB B | MHAMBHIYaTHHOTO MPOEKTA
3aKOHaX, TEOPHSIX; OKpY’KaroIlleM MUpE; OIIEHKa
I1.7 c(hOpMUPOBAHHOCTh BJIaJI€ET HaBBIKAMH | BBIMTOJTHEHUS
YMEHHI HCCIIEA0BaTh U aHAIM3UPOBATh | AITOPUTMHYECKOTO  MBIIUIEHHS M | CAMOCTOSITEIbHON PaboThI
OuoIIOTHYECKHE OOBEKTHI W CHCTEMEI, | IOHUMaHUE METONOB (POPMaNbHOTO YCTHBIH 0mpocC
OOBSICHATH 3aKOHOMEPHOCTH | ONUCAHMUS  AJITOPUTMOB, BJIAJCHUE TECTHUpPOBaHHE
OHMOJIOTUYECKUX TPOLECCOB U SIBICHUIA; | 3HAHHEM OCHOBHBIX HaOIItoIeHNE BO
MIPOTHO3UPOBATh ITOCIICICTBHS | AJITOPUTMHUYECKHUX KOHCTPYKIIW, | BpeMsl yYeOHBIX 3aHATHH,
3HaYMMBIX OMOJIOrMYECKUX | YMEHHE aHAIM3UpPOBAaTh AJITOPUTMBL; | TEKYIIEr0  KOHTPOJIS U
HCCIIEOBAHM; HCIIOJIb30BaHUE TOTOBBIX | MPOMEXKYTOUHOU
I1.8 BIIAJICHHE YMEHUSMH | TPUKIIIHBIX KOMITBIOTEPHBIX | aTTECTAlINU;
BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMI | MPOrPaMM I10 MPOQHUIIIO MIOArOTOBKH;
00 OCHOBOITOJIATAIOIIUX OMOJIOTUYECKUX BIIaJI€CT crocobamu
3aKOHOMEPHOCTSIX u 3aKOHax, 0 | IpCACTaBJICHUA, XpaHCHUA u
NPOMCXOXKAEHAM W CYHIHOCTH J>KM3HHM, | 0OpabOTKM JaHHBIX HA KOMIBIOTEPE;
rIo0anbHBIX M3MEHEHHAX B Ouocdepe; BJIaZceT KOMIIbIOTCPHBIMH
MpOBEPATH BBIABUHYTBIE  THUIIOTE3BI | CPCACTBAMU NpEeaCTaBICHUA u
AKCIIEPUMEHTANIbHBIMU CpelcTBaMHM, | AHAJIM3a JIaHHBIX B  BJIEKTPOHHBIX
(hopMyIUpYys IeTh MCCIIeT0BaHS, TabIULax;
I1.9 BJIaJIEHHE METOAAMU chopMHPOBAHO
CaMOCTOATENIbHOU IIOCTAHOBKH | IIPEJICTAaBICHHE O 0asax JaHHBIX H
OMOJIOrMYECKUX SKCIIEPMMEHTOB, | IPOCTCHIINX CPEICTBAX YIPABICHUS
OIIUCAaHUS, aHaiansa u OLIEHKU | MMH;
JIOCTOBEPHOCTH T0JTy4EHHOTO chopmupoBaHo
pe3yabTara, MNpEeaACTaBJIICHUC o KOMIIBFOTEPHO-
I1.10 cOpMHUPOBAHHOCTH | MATEMATHYCCKUX MOJICTISIX u
yOEKICHHOCTH B HeobxoauMocTH | HEOOXOIMMOCTH aHanusa
COOJIFOZICHUST  OTHUYECKUX  HOpM  u | COOTBETCTBUSA MOJIEITN u
9KOJOTHYECKUX TpeOoBaHU npu | MOACIHPYCMOI'O 00beKTa (mporecca);
MIPOBEACHUN OHOJIOTHYECKHX BJIacCT THUIIOBBIMH
HCCIIeI0BAHMIA. MpUeMaMHy HAMUCAHUS IPOrpaMMBbl Ha
aJITOPUTMHUYECKOM SI3BIKE JUISt
peuieHuss CTaHJapTHOM 3amadu ¢
HCIIOJIb30BAaHUEM OCHOBHBIX
KOHCTPYKIUH SI3bIKA
MIPOTpaMMHUPOBAHIS;
c(hOpMHUPOBaHBI 0a30BBIC

HaBBIKK M YMEHHS 10 COOJIIOZCHUIO
TpeOOBaHWI TEXHHUKH OE30MacHOCTH,
THTHEHBI M pecypcocOepekeHus: npu
pabote co CpeAcTBaMH
MHPOPMAaTH3ALNH;

yMeTh IOHWMaTh OCHOBHBIE
NPaBOBBIE ACIEKTHl HCIOJB30BAHUS
KOMIIBPIOTEPHBIX MPOTPaMM M TIpaB




JOCTymna K r100aIbHBIM
MH()OPMALIMOHHBIM CEPBHCAM;

yMETh MIPUMEHATH Ha
MpaKTUKe CpeAcTB 3aLIUTHI
uHQOpMaMM ~ OT  BPEIOHOCHBIX
mporpamMmM,  COOJIONEHHE  TPaBHI
JTUYHOH Oe30MacHOCTH M OTHKH B
pabote c uHpOpMauen u
CpeacTBaMu KOMMYHHKAIIIH B
WHuTepHeTe.




