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

1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

Pabouas mnporpamma yueGHoro mpeamera II1J1.03. buonorus paspaboTraHa Ha OCHOBE
TpeOoBaHUll (enepasbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro OOIero
o0pa3oBaHMs, YTBEPXKIACHHOTO MPUKa3oM MuUHHCTEpCTBA OOpa3oBaHHMs W Hayku Poccuiickoit
®Oenepannn ot 17.05.2012 Ne 413; IIpumepHOIt OCHOBHOM 00pa30BaTeIbHOMN MPOTrpaMMBbl CPEITHETO
obmero oOpazoBaHus, OJOOpPEHHOW perieHHeM  (eaepalbHOro  y4eOHO-METOIUIECKOTO
o0bemuHeHus 1o oOmiemMy oOpa3oBanuto (mporokon ot 28.06.2016. Ne 2/16-3); IlpumepHoii
nporpaMMbl 00IIe00pa30BaTENFHON yUeOHONW NUCHIUIIIMHBI «bruosorus» ais mpodecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aiuii, pekomeHaoBaHHOH PI'AY «OUPOy» nns peanuszanuyi OCHOBHOM
npodeccuoHanbHOM o0pa3oBarenbHOM porpammbl CITO Ha 6aze ocHOBHOTO 00IIeT0 00pa3oBaHUs
C MOJIy4eHHeM cpeqHero obuiero oopazosanus (mpotokon Ne 3 ot 21.07.2015); Pexomenaanuii o
OpTraHM3aINH MOJIYUCHHUS CPETHETr0 00IIero o0pa3oBaHus B Mpeeiiax OCBOCHUS 00pa30BaTEeIbHBIX
porpaMM cpesiHero mnpodeccrnoHanibHOTo 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IIero 00pa3oBaHus ¢
yueToM TpeOoBaHMIl  (enepaibHBIX TOCYAApCTBEHHBIX O00pa30BaTENbHBIX CTAHJIAPTOB U
nosyyaeMoil mpodecCuu WM CHEeNHATbHOCTU CPEAHEro MNpodecCHOHANbHOIO0 00pa3oBaHUS B
COOTBETCTBUU C MNHUCHMOM JlemapTamMeHTa rocyAapCTBEHHOW TOJUTHKHA B cdepe MOATOTOBKHU
pabounx kaapoB u JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259.

[TporpamMma o6me0Opa3oBaTeILHOTO yueOHOro mpeaMera «buosorus» MpeaHa3HaueHa s
U3y4eHUs OMOJIOTHH B MpohecCHOHaIbHBIX 00pazoBaTenbHbIX opranuzanusax CIIO, peanuzyromux
00pa3oBaTeNbHYIO0 MPOrpaMMy CPEIHEro OoO0mero oOpa3oBaHMS B IpeleNaXx OCBOCHUS OCHOBHOM
npodeccuonansHoit obpazoBarensHOi mnporpammbl CIIO (OITIOIT CIIO) nHa 6a3e OCHOBHOTO
obmiero oOpa3oBaHWsI TPU TOATOTOBKE CIEIUAIMCTOB CPEJHET0 3BEHA €CTECTBEHHOHAYYHOTO
npoduns o CHEUAIbHOCTIM 34.02.01 Cectpunckoe Zemo, 33.02.01 dapmanus,
31.02.02. Akymepckoe aero.

1.2. MecTo yueOHOI0 npeaMeTa B CTPYKTYpPe OCHOBHOM npodeccuoHalbHoii 00pa3oBaTeibLHOIM
NMporpaMmbi:

VYuebnsiii mpeamet «buosnorus» uzydaercs B oomeoopazoBatenpbHoM nukie OITOIT CIIO na
0a3e OCHOBHOTO 00IIIEero 00pa30BaHus C OMyUYEHUEM CPETHEro OOIIeT0 00pa30BaHMs KaK yUeOHBIH
MpPEAMET €CTECTBEHHOHAYYHOTO Mpoduisi mpodeccuoHaabHOTO 00pa3oBaHHUs Ha YriyOJEeHHOM
YPOBHE.

1.3. Hean u 3agaum y4eOHOro mpeaMera — TpeGOBaAaHMA K pe3yJbTATaM OCBOEHHUS] Y4eOHOIrO
npeaMera:

Copepxanue nmporpaMMsl «brosiorus» HanpasiIeHO Ha JOCTHKEHUE CIIETYIOIINX HeJIei:
JIMYHOCTHBIE:

JIP 1. Poccuiickyro TrpakgaHCKyl0 HAECHTUYHOCTb, IMAaTPUOTU3M, YBAaXEHHE K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH Tiepes PoamHON, TopaocTu 3a cBOM Kkpail, cBoro Ponuny,
IPOLIJIOE M HACTOSIIEe MHOIOHALMOHAIBHOIO Hapoja Poccuu, yBakeHHE TIOCYHapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, TMMH);

JIP 4. CpopMHUPOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH M OOIIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha JHWajore KyibTyp, a TakKke
pa3InYHbBIX (POPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOET0 MECTA B MOJIMKYJIBTYPHOM MHpE;

JIP 7. HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, IE€TbMH MJIAJIIETO BO3PACTa, B3POCIBIMA
B 00pa3oBaTeiIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-HUCCIEI0BATEIbCKOM, MMPOSKTHOW U APYrHX
BHJaX JESATCIBHOCTH;

JIP 8. HpaBCTBEHHOE CO3HAHHWE M IOBEIEHHE HAa OCHOBE YCBOCHMS OOIIECUEIOBEUYECKUX
IIEHHOCTE;

JIP 9. T'OTOBHOCTh U CIOCOOHOCTH K 0Opa3oBaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA



NPOTSDKEHUH BCEH JKM3HU; CO3HATEIbHOE OTHOILIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCIemHoM npodeccuoHalbHON U 001IECTBEHHOMN JAesITeIbHOCTH;

JIP 10 Dcrernyeckoe OTHOIICHHE K MHpPY, BKJIIOYAs ACTETHKY OBbITAa, HAy4yHOTO U
TEXHUUYECKOT0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

JIP 11. [lpunsitHe M peaau3alyio [EHHOCTEW 3I0pOBOTO W Oe30macHOro obpa3a KHU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHSTUAX CIIOPTHUBHO-03JOPOBUTEIHHOM
JeSITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB,;

JIP 12 bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHUE K (U3UYECKOMY H
IICUXOJIOTMYECKOMY 3J0pPOBbIO, KaK COOCTBEHHOMY, TaK W JPYIMX JIIOJEH, YMEHUE OKa3bIBaTh
MIEPBYIO TOMOILIb;

JIP 13 Oco3nansblii BBIOOp Oyaymieid mnpodeccun U BO3MOXKHOCTEH peanu3aliuu
COOCTBEHHBIX JKM3HEHHBIX ILJIAHOB; OTHOLIEHHE K NPOo(ecCHOHATBHOW JEeSATENIbHOCTH Kak
BO3MOXXHOCTH  Y4acTHsi B  pPCUICHHH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

JIP 14. ChopMHupOBaHHOCTH FKOJIOTHYECKOTO MBIIUICHHUS, TOHUMAaHUS BIUSHUS COUATBHO-
SKOHOMMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHOM M COLUATBHON CpeJlbl; MPUOOPETEHHE OMbITA
9KOJIOTO-HANPaBICHHOMN J€ATEIbHOCTH;

JIP 15. OTBETCTBEHHOE OTHOLIEHUE K CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO IMPHUHATHUS
LIEHHOCTEN CEMEHHOM KU3HH.

MeTamnpeAMeTHbIX:

M.1. Oco3HaHue CONUATBLHON 3HAYUMOCTH CBOCH Mpodeccru/crielnanbHOCTH, 00JIaJaHe
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(ecCHOHATBHOM e TENbHOCTH.

M.2. IloBbllIeHHE HHTEIEKTYaJIbHOIO YpPOBHS B IIPOLIECCE H3YYEHMsI OMOJIIOIMYECKUX
SBIICHUM; BBIJAIONINXCS JIOCTHXKEHUN OMOJIOTHMH, BOUICANIMX B OOIIEYEIIOBEYECKYIO KYIbTYPY;
CIIOKHBIX U MPOTHUBOPEUMBBIX MyTEH pa3BUTHsI COBPEMEHHBIX HAY4YHBIX B3IJISIOB, HAEH, TEOPUH,
KOHIIETIMI, Trurnore3 (0 CYIIHOCTH M TPOUCXOXKICHUM >KM3HM, YeJIOBEKa) B Xoae paldoThl ¢
Pa3IUYHBIMU UCTOYHUKAMH UH(OPMALINH.

M.3. CriocoOHOCTh OPraHNU30BBIBATH COTPYIHUYECTBO €AMHOMBIIIIJIEHHUKOB, B TOM YHCJIE C
MCIIOJIb30BaHNEM COBPEMEHHBIX MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI.4

M.4. CnocoGHOCT NOHUMATh MPHHLUIBl YCTOHUMBOCTH W MPOAYKTUBHOCTH IKHBOMH
IPUPOJbI, MYTH €€ HM3MEHEHHUS II0Jl BIUSHUEM AaHTPOIOIeHHBIX (AKTOPOB, CIIOCOOHOCTH K
CHUCTEMHOMY aHaJHM3y INI00aJbHBIX 3KOJIOTMYECKUX MPOOJIeM, BOIPOCOB COCTOSIHUS OKpYXKaromei
CpeJibl ¥ PallMOHAIBHOIO UCIIOJIB30BaHUS IPUPOIHBIX PECYPCOB.

M.5. YmMmeHue 0OOCHOBBIBATH MECTO U pOJb OHOJOIMYECKMX 3HAHUNH B IMPAKTUYECKOH
JESITEIbHOCTH JIIOJIeH, PAa3BUTHUM COBPEMEHHBIX TEXHOJIOTHMM; OINpeneisTh >XKUBbIE OOBEKTHI B
OpUpOJie; MPOBOJAUTH HAOMIOJEHMUS 32 HKOCHCTEMaMH C LENbI0 UX OMNHMCAHUS U BbIBICHUS
€CTECTBEHHbBIX U aHTPOIOTEHHBIX U3MEHEHMI; HaXOAUTh M aHAJU3UPOBATH HHPOPMAIUIO O KUBBIX
00BEKTaX.

M.6. CriocoOHOCTh MPUMEHATH OMOJOTUYECKHE M HKOJOTHYECKHUE 3HAHUS I aHaln3a
NPUKJIAJHBIX POOJIEM X031HCTBEHHOM eI TeIbHOCTH.

M.7. CnocoOHOCTP K CaMOCTOSATEIbHOMY TPOBEICHUIO HCCIEIOBaHUI, IOCTaHOBKE
€CTeCTBEHHO-HAYYHOT'O0 OSKCIIEPUMEHTa, HCIOJIb30BaHUIO HH(POPMALMOHHBIX TEXHOJIOTMHA ISt
pelIeHus: HayYHbIX U MPo(ecCHOHAIbHBIX 3a]1a4.

M.8. CriocoOHOCTD K OLIEHKE ITUYECKHX acClIeKTOB HEKOTOPHIX UCCIIEI0OBaHUN B 00JIaCTH
OMOTEXHOIOTHH (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIOIOTBOPEHHUE).

NpeIMeTHbIX:

II. 1 chopMUPOBAHHOCTH MPEJCTABICHUM O POJIM M MeCTe OHOJOTMM B COBPEMEHHOMU
HAay4YHOH KapTWHE MHUpa; TOHMMAaHUE pOJU OHoJOrMM B (HOPMUPOBAHMM Kpyrosopa u
(GyHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs MPaKTHUYECKUX 3aj1ay;

I1. 2 BnaseHrne OCHOBOIOJATAIOIMMU MOHATHAMM M MPEICTaBICHUAMU O XUBOW NPUPOJE,
€ ypOBHEBOM OpraHuM3allid U SBOJIOLUH; YBEPEHHOE IOJb30BaHHE OHOJIOrHYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM;



II. 3 BnameHWe OCHOBHBIMH METOJaMH HAYYHOTO T[IO3HAHUS, WCIONIb3yeMbIMH TIpU
OMOJIOTUYECKUX HWCCIICJAOBAHMIX JKUBBIX OOBEKTOB W OSKOCHCTEM: OIKMCAHUE, H3MEpEHHE,
MPOBEJICHUE HAOIIOICHNI; BEISIBJICHHE U OIICHKA aHTPOITOTCHHBIX U3MEHEHUH B MPUPO/IE;

I1.4 chopMHUpPOBaHHOCTH YMEHUH OOBSICHATH PE3YJIbTAThl OMOJOTHUYECKUX IKCIEPUMEHTOB,
pemaTh IeMeHTapHbIe ONOIOTHYECKUE 33/1a4H;

I1.5 cdopmMHupOBaHHOCTH COOCTBEHHOW TMO3UIMHA IO OTHOIICHUIO K OHOJOTHYECKON
uH(pOpMAIINH, MOTYIaeMON U3 Pa3HBIX UCTOYHUKOB, K II00AIBHBIM SKOJOTHYECKHM MpodieMaM U
MyTSIM MX PEIICHUSI.

I1.7 chopMUPOBAaHHOCTh CHUCTEMBI 3HAHUK 00 OOIIMX OMOJOTHYECKHUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX;

I1.8 CchopmMupoBaHHOCTH YMEHUI MCCIIEAOBATh U AHATTU3UPOBATH OMOJIOTUYECKHE OOBEKTHI
U CHCTEMBI, OOBSCHATh 3aKOHOMEPHOCTH OMOJOTMYECKHX IPOIIECCOB U SIBJICHUH; MPOTHO3UPOBATH
MOCIICACTBHSI 3HAYUMBIX OMOJIOTUYECKHIX UCCIICIOBAHMIA;

I1.9 Bnanenve yMeHHsIMH BBIBUTATh THIIOTE3bl HA OCHOBE 3HaHUI 00 OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKHIX 3aKOHOMEPHOCTSIX U 3aKOHAX, O MIPOUCXOXKICHUN U CYITHOCTH YKU3HU, TTI00ATHHBIX
U3MEHEHHSAX B OMocdepe; MPOBEPSATh BBIABUHYTHIC THIIOTE3bl YKCIICPUMECHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1EeNb UCCIIETOBAHMS;

I1.10 Brnasienue MeTo1aMu CaMOCTOSITEIIbHOM TOCTAHOBKU OMOJIOTHYECKHUX KCIICPUMEHTOB,
OTIHMCAHMsI, aHAJIN3a M OIICHKH JJOCTOBEPHOCTH MOJYYSHHOTO Pe3yiIbTaTa;

I1.11 ChopmupoBaHHOCTH YOKICHHOCTH B HEOOXOAUMOCTH COOIOICHUS STUYECKUX HOPM
Y DKOJIOTHICCKUX TPeOOBAHUI MPHU TIPOBEACHUH OMOJOTUICCKIX HUCCIICIOBAHMM.

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMbl y4eOHOr0 nmpeaMera:
MaKCHUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 166 yacos, B TOM 4ucIe:
00s13aTeNbHON ayIMTOPHOM yueOHOM Harpy3ku odydaromerocs 151 yacos;
caMOCTOSITeNIbHON paboThl o0yyarolerocs - 15 yacos,



2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThl

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 166
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 151
B TOM YHCJIE:

71a00paTOpPHBIE 3aHATHS 4
MIPAKTUYECKHE 3aHATHS 48
CamocrosiTejibHas padoTa o0yuyariierocs (Bcero) 15
B TOM YHCJIE:

camocTosTeNlbHas paboTa HaJl MHAWBHIYaJbHBIM IPOEKTOM 15
IIpomeskyTounas arrecrauus B Gopme 1uddepeHUpPoOBaHHOIO 3a4eTa 2




2.2. TemaTuyeckuii nJiaH u cojaep:xkanue yueonoro npeamera I1/1.3 buosorus

HaunmeHnoBaHue Copaepxxanne y4eOHOro MaTepuaJia, JadopaTopHble M MPaKTHYeCKHe PadoThl, caMOCTOATEIbHAA padoTa 00y4aronuxcs, O0bem
pa3fiesioB U TeM 4acoB
1 2 3
1 cemecTp
Pa3nen 1. Buosorusi kKak KOMIJIEKC HAYK O :KUBOI Mpupojae
Tema 1.1. Benenue. Cojep:kaHue y4eOHOr0 MaTepHuaJia 1/1
buonorus kax CoBpemeHHbIC HarpaBicHUs B Ouonoruu. CBsi3b OMOJNIOTHU C IPYTMMH HaykamH. BbIoTHEHWEe 3aKOHOB (PM3MKH M XMMHHU B JKUBOU
KOMILJICKCHAas HayKa. mpupoac. Cunres C€CTCCTBCHHOHAYYHOI'0O MW COLOHUOT'YMAHHUTApHOI0 3HAaHUA Ha COBPECMCHHOM OJTall€ pPasBUTHUA HHUBUIWU3aAlUU.
[IpakTHyeckoe 3HaUeHUE OMOTOTHIECKAX 3HAHHIA.
KonTposbHas paborta Nel 1/2
Tema 1.2. buonorudeckue | Cogep:kaHue yued0HOro MaTepuaia 2114
CHUCTEMBI buonornueckue cHUCTEMBI Kak nmpeaMeT H3YyUYCHUSA 6I/IOJ]OFI/II/I. OcCHOBHEBIE IMPUHOMUIIBI OpraHu3alvu " (I)}/HKHI/IOHI/IpOBaHI/ISI
OMOJIOTHUECKUX cHCTeM. brosornyeckrue cCuCTeMbl pa3HbIX YPOBHEH OpraHU3alyy.
CamocrosiTesbHasi padoTa 1/5
Br16op TeM (HampaBiieHUi) UHANBUIYaJIbHBIX TPOEKTOB:
1. Bruasienue 0onesHeit xeba.
2. BiusHue mIyMa Ha OpPraHu3M 4YeslOBeKa.
3. buonorunyecku akTUBHbIE JOOABKH.
4. BnusHUe KypeHHs Ha OPTraHnu3M YeIOBeKa.
5. Bwuramunsbl, hepMeHTHI, TOPMOHBI U UX POJIb B opranusme. HapyiieHus nmpu ux HeIocTaTKe WiIH U30BITKE.
6. BimsHHE OKpyKaromeil cpebl U ee 3arps3HeHHsI Ha OpPraHn3M YesIoBeKa.
7. BimsHue BHEIHUX (AKTOPOB Ha MPOPAIMBAHUE CEMSIH.
8. BimsHHE KOMIBIOTEPA HA 3pEHUE JFO/ICH.
9. H3meHeHHE OCTPOTHI CIIyXa, B 3aBUCMMOCTH OT Bo3pacTta U ()aKTOPOB BHELIHEH CPEJIbI.
IIuTanue cOBpEMEHHBIX JIOJIEH.
[Torck mpo0IeMHOTO MO ¥ TEMBl HHIWBUIYaIbHOTO IPOESKTA 1/6
Tema 1.3. CoBpemenHas Coaepxxanue yueOHOr0 MaTepuaJia 2/8/
€CTECTBEHHOHAYYHasl I'unore3sl 1 Teopun, UX poib B HOPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTUHBI MUpa. MeTOo bl HayYHOT O MO3HAHHUS
KapTHHA MHpPa OPTaHNYECKOr0 MUpa. DKCIEPUMEHTAIBHBIE METOBI B OMOJIOTHH, CTaTUCTHYECKask 00paboTKa JaHHBIX.
Pa3nen 2. CTpykTypHble H (YHKIHOHAJIBHbIE OCHOBBI JKH3HH
Tewma 2.1. Xumuueckas Copaepxxanue yueOHOr0 MaTepuaJia 2/10

OpraHuvsanus KJICTKU

MonekysipHble OCHOBBI KU3HU. MaKpo3JIeMEHTBI U MUKpoasieMeHThl. Heoprannueckue BemiectBa. Bona, ee posib B )KHUBOH IPUPOAE.




I'unpodunbHOCTE U rHIPOPOOHOCTE. POIb MUHEPaBHBIX CONEH B KIIETKE.

Tema 2.2. Opranndeckue | Coaep:kaHue y4eOHOro MaTepuaJsia 2/12
BEIIIECTBA KIJICTKH OpraHndeckue BEIIECTBa, MOHITHE O PETYJSIPHBIX U HEPETYJAPHBIX Ouomnonumepax. YTieBoabl. MoHOcCaxapuabl, OJIMrocaxapuibl U
noyincaxapuabl. OyHkimu yrieoaoB. Jlunwnel. OyHknuu nunuaoB. benku. Oynknuu OenxoB. MexaHu3M JEUCTBUS (PEPMEHTOB.
I'opMOHBL.
JlaGopaTopHas padora Nel «OGHapyxeHHe OEIKOB, YTIEBOOB, JHUITH0B C TOMOIIBIO KAYECTBEHHBIX PEAKIIHID. 2/14
Tema 2.4. HykneunoBeie | Cogep:kaHue y4eOHOro MaTepuajia 2/16
KucHoThl. ATO. Hykneunossie xucnotsl. JJHK: crpoenwue, cBoiictBa, Mectononoxenue, pynkuun. PHK: crpoenne, Bunsl, pynkmun. ATD: cTtpoenue,
¢yHkuuu. JIpyrue opraHuuecKie BENIECTBA KICTKH.
IIpakTHyeckas padora «HarnoTexHOIOTHN B OMOIOTHI 2/18
Tema 2.5. Knetka u Cojep:kaHue y4e0HOr0 MaTepHuaJia 2/20
METOZBI €r0 Knerka — cTpykTypHas u GyHKIMOHAIBHAS eAWHNIA oprann3Ma. Pazsutre nutonoruu. CoBpeMEHHbIE METO/IbI HCCIIEAOBAHMS KIETKH.
WCCIICIOBAHMUS Knerounas Teopusi B CBETe COBPEMEHHBIX IaHHBIX O CTPOCHUM W QYHKIMSIX KIeTKH. Teopus cuMOroreHesa.
IIpakTnyeckoe 3ansaTHe «HabmoneHune KIETOK PAacTEHWH W KUBOTHBIX IIOJI MHKPOCKOIIOM HA TOTOBBIX MHKpOIpenaparax, Hx 2/22
OIIHMCAHUE
[pakTnyeckoe 3ansitne «CpaBHEHUE PACTHTEILHON M KUBOTHOM KIIETOKY 2/24
Tema 2.6. OcHOBHBIE Coaep:xanue y4eOHOro MaTepuaJia
YacTH U OPraHOU/IBI OcHoBHBIE YacTH U OpraHousl KieTku. Ctpoenue u QyHKUMM Omonorumyeckux memOpas. Lluromnasma. Anpo. Ctpoenue u GpyHKIMK 2/26
KIIETKH xpomocoM. MemOpanHble 1 HeMeMOpaHHble opraHouabl. L{utockener. Brmouyenns. OCHOBHBIE OTIUYUTEIbHBIE OCOOCHHOCTH KJIETOK
npokapuoT. OTIHYUTENbHBIE OCOOCHHOCTH KJIETOK DYKAPHOT.
IIpakTnyeckoe 3ansitne «OCHOBHBIE 0COOEHHOCTH KJIETOK 3YKapHOT U IPOKAPHUOT» 2/28
Tema 2.7. HekneTounas Conep:xanue y4eGHOro MaTepuaJia 2/30
(popma xusHn Bupycsl — Heknetounas ¢popma xu3Hu. CriocoObl mepeadu BUPYCHBIX HHGEKIMH U Mepbl MPOMUIAKTUKH BUPYCHBIX 3a00JICBaHUH.
Bupyconorus, ee npakTHyecKoe 3HaUCHHE.
Tema 2.8.Tunel nutanus | Coaep:kanue y4eGHOro MaTepuaJia 2/32
JKUBBIX OPraHU3MOB Knerounsiii MmetabosmaM. DepMeHTATHBHBIN XapakTep peakiuii 00MeHa BelecTB.. AdpoOHOe 1 aHadpoOHOe JbIXaHue. Poib KIeTOuHBIX
OpraHoUIOB B ITpoIleccax IHEPreTHIeckoro ooMena. ABToTpodsl u rerepotpodsl. @otocunres. Pazwl horocuHTe3a. XEMOCHHTES.
IIpakTHyeckoe 3ansiTe «@Pa3bl POTOCHHTE3A)» 2/34
CamocTrosiTesibHAs1 padoTa 2/36
CocraBnenue wuneil WHAMBHIAyalbHOro mpoekta. COOp W cucTeMaTu3alysi MaTepUalioB B COOTBETCTBHM C WJAeEH M THUIIOM
WHIMBUIYAIFHOTO MPOEKTA, 000 WILTIOCTPAITUA
Tewma 2.8. Jlenenue Copepxanne yueOHOr0 MaTepHaJia 2/38

KJIETKA. MUTO3.

Henenue knerku. Kierounsnii muki. [logroroeka kierku k aenenuro. [lepuoasl natepdaszsl. Murtos, 3HaueHre MUTO3a, (ha3bl MUTO3A.
ComaTtHndecKue U IMOJIOBhIE KiIeTKA. AMUTO3. OCOOEHHOCTH aMUATO34a.




JlaGopaTopHas padora Ne2 «HaGmoneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIpenaparax» 2/40

IIpakTHyeckoe 3aHsITHE « Pa3bl MUT032» 2/42
Tewma 2.9. Jlenenne Cojaep:kaHue y4eOHOr0 MaTepHuajia 2144
KJIETKH. Meno3. Henenue kinetku. Melio3 — peqyKIUMOHHOE JieneHue KieTok. @a3pl Mero3a. [Ipu3Haku oTianyus MUTO3a OT Melo3a. Perymsus neneHus

KJICTOK, HapYIIECHHS PETYIALUHI KaK npuyrHa 3a0oseBanuid. CTBOJIOBBIE KJICTKH.
Tema 2.10. Copep:xkanue y4eGHOro MaTepuaJia 2/46
Hacnencrsennas Hacnencteennas nHbopmanus U ee peaau3anus B KIeTKe. DBOIOLMS IpeAcTaBieHuH 0 reHe. COBpeMEHHbIE NPEICTABICHUS O ['eHE U
HHpOpMAITHS reHome. Peryssiuus paboThl TeHOB M IPOLIECCOB 0OMEHA BeLeCcTB B KieTke. | eHHast nHKeHepus, TeHOMHKA, IPOTEOMHUKA..
Tewma 2.11. buocunres Copaepxxanne yueOHOr0 MaTepuaJa 2/48
Oemnka BruocunTe3 Oenka, peakuMy MaTPUYHOTO CHHTE3a. DJTamlbl CHHTe3a Oenka. TpaHCKpUNIMsa W TpaHCHsiusa. ['eHeTHYeckuil KOH, ero

cBoiicTBa. Hapyienne 6MOXMMHYECKUX NPOLIECCOB B KJIETKE O] BIUSHUEM MYTareHOB M HAPKOTCHHBIX BELIECTB.

IIpakTnyeckoe 3ansitue «Hapymenne 6MOXMMHUUECKUX NPOLIECCOB B KJIETKE O] BIUSHUEM MYTareHOB U HADKOTE€HHBIX BEILICCTBY. 2/50
Paznen 3. Opranusm
Tema 3.1 OcobenHocTH Coaepxanne yueOHOr0 MaTepHuaJia 2/52
KHUBBIX OPTaHU3MOB Oco0eHHOCTH OJHOKJICTOYHBIX, KOJOHHAJIBHBIX 1 MHOTOKIJIETOYHBIX OPraHU3MOB. B3anMOCBsI3b TKaHEH, OpraHoB, CUCTEM OPTaHOB Kak

OCHOBA IIEJIOCTHOCTH OPraHU3Ma.
Tema 3.2 OcHOBHEBIE Coneprxanne yued0HOro MaTepHuasia 2/54
IIPOLIECCHI OpraHu3Ma OCHOBHBIE TIPOIIECCHI, TPOUCXOISIINE B OPTaHU3ME: TUTAHNE U MUIIEBAPEHHUE, IBIDKEHNE, TPAHCIIOPT BEIECTB, BHIICIICHUE,

pPa3IpaXUMOCTh, PETYJISIIHS Yy opraHu3MoB. [lonnepikanne romeocrasa, MPUHITII OOPATHON CBS3H.
Tema 3.3 PazmMHOxeHUE Coneprxanne yuedOHOro MaTepHajia 2/56
OpPTaHU3MOB PasmHoxkenne opranm3moB. becronoe M mosoBoe pa3MHOXeHHE. [IBOHHOE OIUIOJOTBOPEHHE y LBETKOBBIX pacTeHHHd. Bumel

OTIJIOJIOTBOPEHHUS Y KUBOTHBIX. CIOCOOBI pa3MHOKEHHsI Y pacCTeHMH U )KUBOTHBIX. [lapTeHoreHes.
Tewma 3.4. OHTOreHes. Copaepxxanne yueOHOr0 MaTepuaJia 2/58
OMOpHOHATIBHOE Onrorenes. Ilepronsl oHTOreHe3a OMOpruoHanbHOe passutue. Craguy SMOpHOHANBHOrO pa3BuThs. bnnsnensl. Hapymenus pa3zsutus
pasBUTHE. opranu3moB. [Ipuuunsl. Ilpsmoe n Henpsmoe paszsuthe. [locTamOproHansHOe pasButue. Ileprnoasl mocTIMOPHOHATIBHOTO PAa3BUTHSL.

JKv3HEHHBIE HUKIIBI pa3HBIX [PYIIT OPraHU3MOB. Perynsnus HHIMBUYaJIbHOTO PA3BUTHUS

CamocrosiTesqibHasi padoTa 2/60

OHpCZLCHCHI/IC 1 aHaJIn3 HpO6J’ICMBI WHANBUAYAJIBHOT'O IIPOCKTA
IlocTanoBka SN MTHAWBUAYAJIBHOT'O ITPOCKTA

Hroro 3a 1 cemecTp:

MakcumaibHasi ydaeoHast Harpy3ka — 60

Oos3aTesbHAsA ayANTOPHAs yuyeOHast HAarpy3Ka — 54, Tom uucie 1adopaTopHbIe 3aHATHA — 4,
MpaKTHIecKue 3aHsaTus — 16 yacos

CamocrosiTeqibHasi padoTa odyuaronerocsi — 6 yaca




2 cemecTp

Pasznen 4. 'enernka

Tema 4.1. OcHOBBI Conep:kaHune yue0HOro MaTepuaJsia 2/2
YUYEHHUS O HcTopusi BOSHUKHOBEHUSI 1 Pa3BUTHUSI TEHETHKH, METObl TCHETUKH. | eHeTHUeCcKne TEepMUHOJIOTHS M CUMBOJIMKA. ['eHoTun u ¢enoru.
HaCJIEICTBEHHOCTH U BeposTHOCTHBIN XapakTep 3aKOHOB I'€HETHKH. 3aKOHbI HAcClIeACTBEHHOCTH I'. MeHaenst u ycnoBus ux BbIonHeHUs. Lluromorunueckue
N3MEHYUBOCTH OCHOBBI 3aKOHOMepHOcTel HacaenoBanus. OCHOBHbIE METOJIbl HCCIIEJOBAHNS T€HETUKHU Y€JIOBEKa.
Tema 4.2. Copaepxanne yueOHOr0 MaTepHaJia 2/4
3aKOHOMEPHOCTH Mounorubpuaaoe ckpermmBanue. [leprrit 3akon Menaens. HermonHoe noMuHIpoBanne. AHANH3UPYIOIEe CKpelrBanue. BTopoii 3aKoH
HacJleI0BaHUs Mengens. ['unoresa «4uCTBIX ramMeTy.
MIPU3HAKOB. [pakTHyeckoe 3ansiTHe «COCTaBICHUE MPOCTCHIIINX CXEM MOHOTUOPUIHOTO M JUTHOPUIHOTO CKPEIIMBaHus. PelieHre reHeTuuecKux 2/6
Monoru0puHoe 3a1a9.
CKpELINBaHUE.
Tema 4.3. Coaepxanne yueOHOr0 MaTepHuaJia
3aKOHOMEPHOCTH Tperuit 3akoH Menzaens. HacnemoBanme pesyc — (akTopoB y dUenoBeka. B3amMomelcTBHE ayUIeNbHBIX W HEaUIENbHBIX TEHOB. 2/8
HaCJIeIOBaHHS MHOKECTBEHHBIN AJUIETU3M.
IIpU3HAKOB. 1 — u IIpakTnyeckoe 3ansiTue «Penrenue 3ana4d Ha 3 3akoH MeHens» 2/10
MIOJTUTUOPUIHOE
CKpeLIMBaHHeE.
Tewma 4.4. Coneprxanue yuedOHOro MaTepHajia 2/12
3aKOHOMEPHOCTH XpOMOCOMHasl TEOPHUS HACIEACTBEHHOCTH. XPOMOCOMHBIN MEXaHU3M onpeaeneHus nona. Hacnenosanue nona y yenoseka. IIpusHaky,
HacJleI0BaHUs orpannyeHHble nojoM. [Ipu3Haku, 3aBUCHMBIE OT I0JIA.
MPHU3HAKOB. IIpakTHyeckoe 3ansiTHe « Penenue 3aga4d Ha HacJIeIOBaHUE IPU3HAKOBY 2/14
Hacnenosanue nomna.
Tema 4.5. 'eneruka Copaepxxanne yueOHOr0 MaTepuaJia 2/16
YeJI0BeKa I'eneTnka uenoBeka, METOIBI M3yU€HHs] T€HETHKU 4elloBeKa. PenmpoayKTHBHOE 310poBbe uesioBeka. HacieacrtBeHHble 3abosieBaHMs
YeJIOBEKa, X MpeaynpexaeHre. 3HaueHHe TeHETHKHY 15l MEAULUHBI, STHYECKHE aclleKThl B 00J1aCTH MEAULIMHCKON T€HETUKY.
CamocTrosiTeJibHas padoTa 1/17
Amnanu3 nmMeronielicss HHGOpMaIU | IOUCK HHOOPMAIIMOHHBIX JIAKYH 110 HHAWBUIYILHOMY MPOEKTY
Tema 4.6. Pemmenne Coaepxxanue yueOHOro MaTepuaJia 4121
TeHETUYECKHX 3a7a4 Penrenue 3aau Ha MOHOTHOPUIHOE, U — U TIOJIMTHOPHIHOE CKPEIINBAHIE.
Pemienue 3a1au Ha cuerieHHOE HACIEAOBaHUE IPU3HAKOB.
CamocTrosiTesibHAs1 padoTa 1/22
IlocTpoenue anropuT™a AEsITEALHOCTH IO HHAUBHLYaTbHOMY MIPOEKTY
Tema Copepxanne yueOHOr0 MaTepHaJia 2/24




4.7.3akOHOMEPHOCTH

I'enotun u cpeaa. HCHaCHCI{CTBeHHaH U3MCHYUBOCTD. HopMa pCaKkuuun IpU3HaKa. BapI/IaHI/IOHHI)II\/'I pdaA WU BapuallUOHHAA KpUBasd.

U3MEHYNBOCTH Hacnencreennast ”3MeHYNBOCTh. Bubl HaceicTBeHHOM M3MeHUInBOCTH. KoMOMHAaTHBHASI N3MEHYNBOCTb, €€ HCTOYHUKH.
IIpakTHyeckoe 3aHsITHE «DECHOTUIINYECKAS H3MEHIHBOCTHY 2/26
Tema 4.8. MyTanuu u Copep:kanue y4eGHOro MaTepuaJia 2/28
MYTarcHsl. MyrTariuu, BUabl MyTaiuid. MyTareHsl, MX BIHsSHHE Ha OpraHu3Mbl. MyTaluy Kak IpUYMHA OHKOJIOTHYECKHX 3a0osieBanuil. BHesaepHas
HACJICJICTBCHHOCTh U M3MCHYUBOCTh. DIHUICHETHKA.
Tema 4.9. OcHOBBI Coaep:kaHue yue0HOro MaTepuaJia 2/30
CEJICKLIUU PACTCHUM, HomecTtukanust u cenekuus. LIeHTpbl 0JOMAIIHUBAHUS KUBOTHBIX U LIEHTPBI MPOUCXOXKJICHUS KYJIbTYPHBIX pacTeHuid. Yuenue H.M.
JKUBOTHBIX U BaguiioBa o neHTpax MHOT00Opa3us U MPOUCXOKACHUS KYIbTYpHBIX PacTeHUH. METO/BI CeIEKLINH, UX TEHETHIECKHUE OCHOBBI.
MHKpPOOPTaHU3MOB
Tema 4.10. Conep:xaHue y4eGHOro MaTepuajia 2/32
buorexnonorus OCHOBHBIE JTOCTIKEHHUSI COBPEMEHHOI CENeKINH KyJIbTYPHBIX PACTCHUH, JOMAIIHUX XUBOTHBIX U MHUKPOOPraHW3MOB. bruorexHomorus,
€€ JOCTIDKCHHUS U TIEPCIICKTUBBI Pa3BUTHSL.
IIpakTnyeckoe 3ansaTue «L[eHTpE MHOr0OOpa3us M MPOUCXOXKICHUS KYIBTYPHBIX pacTeHHUi», «IcTOpHs IPOUCXOKICHHS OTACIBHBIX 2/34
COPTOB KYJIbTYPHBIX PACTCHUN»
I[pakTnyeckoe 3ansitne «LleHTpb MHOrOOOpa3Us ¥ MPOUCXOXKICHHS JOMALTHUX KHUBOTHBIX) 2/36
Tewma 4.11. TI'ereposuc Coneprxanne yuedOHOro MaTepHajia 2/38
I'eTepo3uc m ero MCHONIB30BaHUE B CEJICKIMU. PacipeHne TeHeTHIeCKOro pasHoo0pasus CENIeKIIMOHHOTO MaTepralia: MOJHILIOHINS,
OTJaJICHHAas1 FI/I6pI/IJII/I3aHI/I$I, 3KCHCpHMeHTaJ'IBHbH71 MYTarcHes3, KJICTOYHad WMHKXCHEPHA, XPOMOCOMHAA MHKXCHECPUSA, TCHHAA WHXKXCHCPUA.
Brobe3onacHOCTb.
CamocrosiTesbHas padoTa 2140

Brimonnenue 3aIJIAaHUPOBAHHBIX TCXHOJOTHICCKUX onepaunﬁ HUHAUBUAYAJIBHOT'O ITPOCKTA.




5.I'eneTuka

Tema 5.1 Uctopus Copep:xanue y4eGHOro MaTepuaJia 2142
PAa3BUTHA SBOTIONMOHHBIX | PaspuTue »BOMIOIMOHHBIX uaeil. Hayunsie B3rmanel K. Jlunnes u XK.b. Jlamapka. DBomonmonnas teopus Y. apsuna. CBuaeTenscTBa
1201 (97 9BOJIOLMU JKMBOM IPHUPOABI: IIaJCOHTOJIOTHYECKHE, CpPaBHUTEIbHO-aHATOMHYECKHE, 3MOpuojorudeckue, Ouoreorpadudeckue,
MOJIEKYJISIPHO-TEHETHYECKHE.
CamocTrosiTesibHAs1 padoTa 2144
Odopmienne pe3yabTaToB HHIUBUIYaJIHHOTO MIPOEKTa
Tema 5.2. Vuenue Y. Conep:xanue y4eOHOro MaTepuaJia
Hapsuna 06 9BOIIFOLHH [Ipenmoceuiky Bo3HUKHOBeHUS yueHus Y./[apBuHa. OCHOBHBIE TOJI0KEHHS YBOONOHHON Teopun Y. /lapsuHa. 4/48
OpPraHHYCCKOro Mupa. Ponp n3mMeHunBOCTH M HACIEACTBEHHOCTH B 3BOJIONUH. COOTHOCUTENBHBIA XapaKTep HACIEICTBEHHBIX M3MEHEHHUH. XapaKTepHCcTHKa
HCKYCCTBEHHOTO0 OTOOpa KaK TIJIABHOTO (akTopa 3BONIOLMU COPTOB PACTEHHH M IMOPOJ JOMAIIHUX JKHUBOTHBIX (TIPEINOCHUIKH,
orOuparonmii  gakTop, cuenctBusi oroopa). OmnpeneneHwe, UpUYUHBL, (QOPMBI M CIeACTBUS OOpPHOBI 3a CYIIECTBOBaHHE.
XapakTepuCTHKa ECTECTBEHHOro0 OTOOpa, KaK IJIaBHOW ABIKYLIEH CHIIBI 3BOJIOLMOHHOTO Ipolecca (MPennoChUIKH, OTOMparoIuii
(hakTop, ClIeACTBHS).
[IpakTrdeckoe 3aHsTHE «XapaKTEPUCTHKA UCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPa» 2/50
Tewma 5.3. Bun. Coneprxanne yuedOHOro MaTepHajia 2/52
[Nomynsuus. PasButne npencraBnenuit o Buzxe. Bua, ero kpurepuu. Ilonmynsuus kak ¢opma cymiecTBOBaHMS BUAA M KaK JIEMEHTApHAs €AMHUIA
sBosonii. CHHTETHYECKasi TEOPHs IBOTIOIIH.
IIpakTnyeckoe 3ansitne «CpaBHEHHE BUIOB 110 MOPPOJIOTHIECKOMY KPUTEPHIOH 2/54
Tema 5.4. Coneprxanue yuedOHOro MaTepHasia 2/56
buonornyeckuii mporpecc | [Npuuuabl BeIMUpaHus BugoB. OCHOBHBIE HANMPABJIEHHS JBOJIFOIMOHHOTO Hporpecca. Buonorudeckuii mporpecc M GHOJIOrHYECKHUI
U perpecc. perpecc.
Tema 5.5. Coneprxanue yuedOHOro MaTepHuasia 2/58
MuxkposBosmonus 1 JBWKyIine CHIbl SBOJIIONWHK, WX BIHSHUE Ha TeHOGOHI momymsuud. [pelid reHoB um ciydaiiHble HEHArpaBICHHBIC W3MEHEHHS
MaKpO3BOJIIOLHA reHooH1a nomynsanuu. Y pasHeHue Xapau—BaitnOepra. MonekynspHO-TeHETHUECKUE MEXaHU3MBbI SBOJTIOIINY.
IIpakTHyeckoe 3ansiTHe «lIpucrnocobienne opraHu3MoB K pa3HBIM cpesiaM 00uTaHus (K BOJHOM, HA3€MHO-BO3AYIIHOM, TOYBEHHOM)» 2/60
Tema 5.6. ®opmbl Copepxanne yueOHOr0 MaTepHaJIa 2/62
€CTEeCTBEHHOTr'0 0TOOpA. @DopMBI €cTECTBEHHOTO 0TOOpa: ABIKYIIasl, CTa0MIN3KUpYyIOIIas, AU3PYNTHBHAS. JKOJIOTHUECKOE U reorpaduieckoe BUI000pa3oBaHUeE.
Hampasnenuss m mytu sBomond. DOpMBI  3BONIONWH: JAWBEPTEHINS, KOHBEPIeHIWA, Mapajuienu3M. MeXaHu3Mbl aJarTalyi.
Koaponronusi.
Tema 5.7. MHoroo6pasue | Conep:kanne y4eGHOro MaTepuaJsa 2/64




OpraHU3MOB

MHoroo6pasue OpraHu3MOB M NPUCIOCOOJEHHOCTh OPraHU3MOB K Cpelle OOWTaHUsS Kak pe3yibTaT 3BONIONUH. [IpUHIUTBI
KiaccuduKanmy, cuctemMarnka. OCHOBHBIE CHCTEMAaTHYECKHE TPYIITHI OpraHndeckoro mupa. CoBpeMeHHbIE TTOIXO0AbI K Kiaccupukanmum
OpPTaHHU3MOB.

IIpakTnyeckoe 3ansitne « CpaBHEHHE BUAOB 10 MOP(HOIOTHUECKOMY KPHTEPHUIO) 2/66
Tema 5.8. DBomronus u Copep:xanue y4eGHOro MaTepuajia 2/68
OHTOI'CHE3. OBojronus U oHTOreHe3. dmrorene3. dumosmOpuorenes. Bunbl Gprrosmoprorenesa.
Paznen 6. PasButne :xu3Hn Ha 3eMiie
Tema 6.1 Buoctepa Conep:xanue y4eGHOro MaTepuaJia 2/70
MeTo/p1 TATHPOBKU COOBITHH MPOILIOT0, TEOXPOHOIOTHYECKas MKaia. [ UmoTe3pl MpoucXoKaeH!s Xu3Hu Ha 3emite. OCHOBHBIE TaIlbl
sBosronu 6uocheps 3emin. KimroueBble cOOBITHS B 9BOJIOIMH PACTEHUH U )KUBOTHBIX. BRIMUpaHue BUIOB M €ro MPUYUHEL.
IIpakTHyeckoe 3ansiTe «[ MMOTE3pl BO3HUKHOBEHMSI XKU3HU Ha 3emiiey 2[72
Tema 6.2. DBomoLs Conep:xaHue y4eGHOro MaTepuajia 2/74
TIPE/IKOB YEJIOBEKA. DBoronus MpeAKoB YeraoBeka. OCHOBHBIE aHTPOIIOMOP(O3HI B TIPOIIecce MpeBpanieHus 00e3bsHbI B yenoBeka. OTINYHs YeloBeKa OT
YEJIOBEKOOOPa3HBIX 00C3bsIH.
Ipakrnueckoe 3ausitue «COCTaBICHNUE U aHAIU3 POJIOCIOBHBIX YEIOBEKa» 2/76
Tema 6.3. Conep:xaHue y4eGHOro MaTepuajia 2/78
YenoBeyeckue pacsl. CoBpeMeHHBIE NPE/ICTABICHHS O MPOUCXOXKICHUH YesioBeka. CHCTeMaTHYeCKOe MOJI0KEHHE YeJIOBeKa. DBOIIOIHS YelaoBeKka. DakTopbl
SBOJIIOIMY YeIoBeKa. Packl uesoBeka, MX IPOUCXOXKICHUE H €IMHCTBO.
CamocrosiTeqibHasi padoTa 3/81
JlopaboTka MHIUBUAYANbHBIX MPOSKTOB C YYETOM 3aMEYaHUN M MPENJIOKEHHH pykoBoauTens. [1oAroToBka Mpe3eHTAllMH K 3alUTe
WHAUBUAYAIBHOTO IIPOEKTA
Pasnges 7. Opranu3mbl 1 OKpYKalouas cpena
Tema 6.1 Oxonorudeckue | Cogep:kaHue y4edOHOro MaTepuaia 2/83
(baxTopsl Dkonornveckre (GpakTopbl U 3aKOHOMEPHOCTH HMX BIMSHHS Ha OPraHU3MbI (MIPUHIMI TOJEPAHTHOCTH, JUMUTUpYMOUIHE (HaKkTOpE).
[IpucnocoGneHust OopraHu3MoOB K JACHCTBHIO SKOJOTHUYECKHX (akTopoB. buonornueckue putmbl. B3aummoneiicTBHe 3KOIOTHYECKHX
(hakTOpOB. DKOJIOTHYECKAs HUIIIA.
IIpakTnyeckoe 3ansiTue « BoisiBienue npucnocoOyieHU OPraHM3MOB K BIMSTHHIO PA3JIUUHBIX 9KOJOTHYECKUX (PaKTOPOB» 2/85
Tema 6.2 Dxocuctema Coaepxanne yueOHOr0 MaTepHaJia 3/88
Buoreonenos. Dxocucrema. Komnonentsl 3xkocuctemsl. Tpodudeckue ypoBHu. Tumel nuimeBbix neneid. [lumesas cets. Kpyrosopor
BEIIECTB M TOTOK J3HEPTrHM B JKOCHCTEMe. BHOTHUYECKHE B3aWMOOTHOIICHUS OPraHW3MOB B 3KocucTeMe. CBOWMCTBA JKOCHCTEM.
[TpoayKTHBHOCTB M OHOMacca 3KOCHCTEM pa3HbIX THIIOB. CyKueccHsl.
IIpakTnyeckoe 3ansiTue « M3yueHne U onrcaHNe YKOCUCTEM CBOEH MECTHOCTHY 2/90
Tema 6.3. ArpoueHos Copaepxanne yueOHOr0 MaTepHaJia 2/92

CaMoperyﬂsn_u/m OKOCHCTEM. HOCJ’IG,Z[CTBI/IH BIMAHUA OCATCIBHOCTH 4YCJIIOBEKA Ha OJSKOCHCTCMEI. HCO6XOZ[I/IMOCTI: COXpaHCHUA




Onopa3HO00pa3us FIKOCUCTEMBI. ATPOLICHO3bI, UX OCOOCHHOCTH.

Tema 6.3 buocdepa — Conep:xanue y4eGHOro MaTepuaJia 2/94
rIo0anbHAs SKOCHCTEMA VYuenne B.M. Bepraackoro o 6uocdepe, Hoocdepa. 3akOHOMEPHOCTH cyIiecTBoBaHus 6nochepsl. KommoHneHTHI 6rocepsl U UX POJIb.
KpyroBoports! BemecTB B Onoctepe. buorennast murpanus atoMoB. OCHOBHBIE OMOMBI 3eMITHL.
Tema 6.4 buoctepa u Copep:xanue y4eGHOro MaTepuaJia 2/96
YeJI0BEK Ponb venoBeka B Ouocdepe. AHTpornoreHHoe Bo3aeiicTBue Ha ouocdepy. IIpupomHbie pecypehl 1 pallMOHAIBHOE PUPOAOTIOIE30BaHHE.
3arpszaenne O6uocdeprl. CoxpaHeHHe MHOTooOpa3us BHAOB KaKk OCHOBAa yCTOHYMBOCTH Omocdepsl. BoccTaHOBHUTENBbHAS SKOIOTHAL
[Ipo0GiieMbl yCTOHYINBOTO pa3BUTHS.
[lepcnekTHBEI pa3BUTHsI OMOJIOTHYECKUX HAYK, aKTyalbHbIE TPOOJIEMBI OMOJIOTHH.
IpakTuyeckoe 3ansitue «V3yueHne SKOIOTHICCKUX aANTAIlil YSITOBEKa» 2/98
Tema 6.5. Oxonorust kak | Cogep:kaHue y4ed0HOro MaTepuaia 2/100
OCHOBA PAITMOHATBHOTO DKOJIOTUSl KaK TeOpeTHYecKas OCHOBA PAallMOHANBHOTO MPUPOAONONB30BaHHA W OXpaHbl npupoasl. Hoocdepa. [IpaBuna moBeneHus
NIPUPOOTIONL30BaHUA U MOJEel B OKpYyKaroIed mpupomaHoi cpere. bepexkHoe OTHOIIEHHE K OHONOTHMYECKHM OOBEKTaM (pacTeHUSM M JKHBOTHBIM M HX
OXpaHbl IIPUPObI. coo6meCTBaM) M UX OXpaHa.
Paszpnen 7. buonuka
Tema 6.6. buonuka Coaepxanne yueOHOr0 MaTepuaJia 2/102
broHnuka kak 0HO U3 HapaBJICHUIH OMOJIOTUH U KHOEPHETHKH, paccMaTpuBaroliee 0co0eHHOCTH Mophodu3nomornueckoit
OpraHM3aIMH KUBBIX OPraHU3MOB U UX UCIIOJIb30BaHUE ISl CO3/IaHUS COBEPIICHHBIX TEXHUUECKUX CHCTEM M YCTPOMCTB 110 aHAJIOTHH C
JKHUBBIMU CUCTEMaMH OHeHKa AHTPOIIOICHHBIX H3MEHEHUH B IIpupoac.
IIpakTHyeckoe 3ansiTHe «OIEHKA aHTPOIIOT€HHBIX H3MEHEHUH B IPUPOAE» 2/104
JnddepennmpoBanublii 3a4eT 2/106
HToro 3a 2 cemecTp:
MakcumanbHasi yueoHast Harpy3ka — 106 yacos
Obsi3aTesIbHAsI ayINTOPHAS yuyeOHasi Harpy3Ka — 97 4yacoB, B TOM YHCJIE TPAKTHYECKUE 3aHATHS — 32 YaCOB,
CamocrosiTesibHast padoTa ody4aromerocss — 9, B TOM YHCIIe CAMOCTOSITEIbHAs paboTa Hal MHIMBHUAYaJIbHBIM IPOSKTOM — 9 4acos.
Hroro 106




3.

YciaoBus peajuzanuy NporpaMMbl y4e0OHOI 0 mpeaMeTa

3.1. MaTepuajJIbHO-TEXHHYECKOE 0OecnevyeHue

[TporpamMma yueOHOTO IIpeIMeTa peaan3yercs B yueOHOM KaOuHeTe OMOIOTHH.
O6opynoBanue y4eOHOT0 KaOMHeTa:

-paboune Mecta 00yJarouXcs,

-pabouee MecTo Mpero1aBaTels,

-KJIACCHAsl J1OCKa;

-KOMIIBIOTED, TEICBHU30D;

-mkad BBITSKHOU, TUCTUILIATOP, TEPMOCTAT, My(erbHas TIeUb, 30HT BBITSKHOM,

rpadonpoeKTop, BeChl ANEKTPOHHBIE 1a00paTOPHBIE, MUKPOCKOIIBI

-y4eOHBIC CTEH/IBI,
-MHKPOCKOIIBI ¢ HA00POM OOBEKTHBOB,
-mkadbl U1 XpaHeHHs yIeOHO-METOANYECKOT0 00eCIIeUeH s TPeaMETa.

3.2. UudopmanuonHoe odecrieyeHne 00yuyeHus

OcHoBHbIE HCTOYHHUKH:

1. Ilonomapesa W.H. buonorus: 10 kmacc: yriyOlieHHBIM ypOBEHb: Y4YEOHUK JUIsS

yuamuxcst oOpaszosar. opranuzauuii /M.H. IlonomapeBa, O.A. Kopuwmiosa, JI.B.
CumonoBa: noj pen. M.H. ITonomapeBoit. - 5-¢ u3a.- M.: Bentana- I'pad. 2019.-
416¢.

2. llonomapeBa W.H. buonorus: 11 kmacc: yriayOJieHHBI ypOBEHb: Y4YeOHMK JUIS

yuamuxcst oOpaszosar. opranuzanuii /M.H. IlonomapeBa, O.A. Kopumnosa, JI.B.
CumonoBa: noj pen. M.H. IlonomapeBoit. - 5-¢ u3a.- M.: Benrana- I'pad. 2019.-
448c.

I[OHOJIHI/ITEJII)HLIG HCTOYHHUKH:

1. buonorus: yaeonuk u npakrukym mist CIIO / mon pen. B.H. fpeiruna. — 2 — e w3, —

> ow

~

M.: UzgarenscTBO «tOpaiity, 2022. - 378 c.
Pexxum moctyna: https://urait.ru/viewer/biologiya-489661#page/1

HNHTepHeT-pecypcebl:

www.sbio.info (Bcs Ouomorus. CoBpeMeHHass OHWOJOTHs, CTaThH, HOBOCTH,
OoubMoTeKa).

www.biology.ru (buomorust B OtkpbiToM Koiwiemke. CallT COMEPKHUT AIIEKTPOHHBIN
yueOHUK 1o Ouosoruu, On-line TecTsl).

www.informika.ru (3nekTpoHHbIN y4eOHUK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (bronornueckast kKaptiuHa Mupa. Pasaen KOMIBIOTEPHOTO yueOHHKa,
pa3paboTaHHOr0 B MOCKOBCKOM T'OCY/IapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).
www.nature.ok.ru  (Penkue © wWcYe3arolIde JKUBOTHBIE PoccMM —  MPOEKT
Oxonoruyeckoro nentpa MI'Y um. M. B. JIomoHOCOBa).

www.kozlenkoa.narod.ru (/Inst Tex, KTO y4YHTCS CaM M YYUT JPYTUX; OYHO H
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, PYTUM TIPEIMETaM).

www.schoolcity.by (bronorus B Bonpocax u 0TBETax).

www.bril2002.narod.ru (buostorust Juisi MKOJBHUKOB. KpaTkas, KOMIAaKTHas, HO
JIOCTaTOYHO ToapoOHas wHGopMamus 1o pazaenam: «OOmas  OHOJIOTHS,
«boranukay, «30050THsD», «YeTOBEK»).



https://urait.ru/viewer/biologiya-489661#page/1
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 IPE/IMETA
Pe3ynabTaThl 0OcBOCHHA YU4eOHOTO OcHOBHBIE MOKA3aTeTH OLeHKH ®opMbI U METObI
npeaMera pe3yJbTaTt KOHTPOJISI U OLCHKHU
pe3yabTaTOB 00yUeHH s
JIP 1. Poccuiickytro ropaurcst PopguHol, yBaxaer OLICHKA BBIIIOJIHEHUS

TPaXAAHCKYIO HUACHTUYHOCTD, | CBOM HApOI. MHIVBUAYAIBHOTO NIPOEKTa

MATPUOTH3M, YB&KEHHE K  CBOEMY CIIOCOOEH CTaBUTh LEIM U OILIEHKA

Hapolly, 4yBCTBAa  OTBETCTBEHHOCTHU | CTPOUTH KU3HECHHBIE IUIAHBI; BBIIIOJIHCHHUS

nepen PoauHoM, roplocTy 3a CBOM Kpaw,
cBoro PoamHy, mpomuioe u Hacrosiee
MHOTOHAllMOHANBHOTO Hapona Poccuu,
YBaXCHUE TOCYAAPCTBEHHBIX CHMBOJIOB
(rep0, dumar, rumMH);

JIP 4. CdopmupoBaHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
u 001IecTBeHHO MPAKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIbTYp, a
TaKKe pPa3IUIHBIX hopMm
OOILECTBEHHOTO CO3HAHMS, OCO3HAaHHE
CBOETO MECTa B IOJIMKYJIETYPHOM MHUPE;

CaMOCTOSITENIEH u
OTBETCTBEHEH B PECUICHUU 3aJIaHU;

OTCTaMBaeT CcOOCTBEHHOE
MHEHME;

AMEET  CBOE
COOTBETCTBYIOIICE
YPOBHIO pasBUTHS
0OIIECTBEeHHOH MPaKTUKU;

MHUPOBO33pPEHHUE,
COBPEMEHHOMY
HayKd W

JIP 7. HaBBIKM COTPYJHUYECTBA TOTOB K YYacTHIO B
CO CBCpCTHHUKaMH, ACTbMHU MJIAAUICTO O6HICCTBCHHOI\/'I JKHN3HU, K
BO3pacTa, B3POCIBIMU B | COTPYIHHUYECTBY AETbMHU MJIAJIIETO
o0pa3oBaTeIbHOH, 0O0IIIeCTBEHHO | BO3pacTa, B3pPOCIIEIMH B
MOJIC3HOM, Y4YeOHO-HUCCIIeIOBATEILCKOM, | 00pa3oBaTeIbHOM, 0011eCTBEHHO
MIPOEKTHOU u JIPYrux BUJIaX | IOJIE3HOM, y4eOHO-
JIEATEIBbHOCTH; UCCIEAOBATENbCKOM, IPOEKTHOM U
JIPYIrUuX BUAAX AESATEIIbHOCTH;
JIP 8. HpaBcTBEHHOE CO3HAHUE U CIOCOOEH  BECTH  JUAlor €

MOBEICHUE HAa  OCHOBE  YCBOCHHUS | JPYTMMHU IIOJBMH, JOCTHUTaTh B HEM

00I1IeY€eI0BEYECKHX IIEHHOCTEN; B3aMMOIIOHMMAaHHs, HaXOIHUTh OOIIeE
eI MW COTPYOHUYATh I UX
JIOCTH)KEHHS;

JIP 9. T'oToBHOCTE u Brmageer wHpOpManueH o
CIIOCOOHOCTh K O0pa30BaHWIO, B TOM | MEPEIOBBIX JOCTHKEHUSIX H
YHCIIe caM000pa30BaHMIO, Ha | OTKPBITUAX MHPOBOM H
MPOTSKEHUU BCEH KU3HU; CO3HATENIBHOE | OTEUECTBEHHOM HayKU,

OTHOLIEHUE K HEIPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCIIEUTHOU

3aMHTEPECOBAH B HAYYHBIX 3HAHUSAX
00 ycTpoiicTBe MHpa M O0IIECTBA;

npo(hecCHOHANBHONH ¥ OOIIECTBEHHOU crocoOeH K
JIESTEIIbHOCTH; caM000pa30BaHUIO;
OCpe’)KHO  OTHOCHUTCSII K
POJHOI;

JIP 10 DCTeTUYECKOe c(hOpMHPOBAHO 3ICTETUIECKOE
OTHOIIIGHHE K MUPY, BKIIOYas CTETHKY | OTHOIIEHWE K  MHPY  BKJIIOYas
6BITa, Hay4YHOTI'O u TEXHUYCCKOI'0 | OCTCTUKY 6BITa, HAay4YHOI'o )51
TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX | TEXHMYECKOTO TBOPYECTBA, CIIOPTa,
OTHOIICHUH 0OIIECTBEHHBIX OTHONICHUH

JIP 11. IIpunsitue u OTBETCTBEHHO OTHOCUTCA K

peanu3anuo IEHHOCTEH 3710pOBOIO U

0e3omacHoro obpasza KU3HH,
NoTpeOHOCTH B ¢uznveckom
CaMOCOBEPILICHCTBOBAHHH, 3aHSTHAX

CHOpTI/IBHO-O3,I[0pOBHTGHBHOﬁ
ACATCIIBHOCTBIO, HCHOPUATUC BPCAHBIX

CO3IaHHIO CEMbBH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LEHHOCTEH
CEMENHOI )KU3HU

CaMOCTOSITETIbHOM padoThI
YCTHBIA OIPOC
TECTUPOBaHHE
HaOIroIeHne BO

BpeMsl yYeOHBIX 3aHATHUH,

TEKyLIero  KOHTPONA |

IIPOMEKYTOUHOU

aTrTeCcTaluu




NPUBBIYEK:  KYPEHHUs, YIOTpPeOIeHUs
QJIKOT0Jisl, HAPKOTHKOB;

JIP 12 BepexHoe,
OTBETCTBEHHOE u KOMITETEHTHOE
OTHOIICHHE K  (HU3HYECKOMY U
MICUXOJIOTHYECKOMY  3/I0POBBIO,  Kak
COOCTBEHHOMY, TaK W JAPYTHX JIIOJCH,
YMEHHE OKa3bIBATh MEPBYIO MOMOIIIb;

OTBETCTBEHHO u
KOMIIETEHTHOE OTHOILIEHHUE K
¢bu3nuecKkoMy M IICHXOJIOTHYECKOMY
3/I0pOBBIO, KaK COOCTBEHHOMY, TaK U
JIpYTux JIoJied, yMEHHE OKa3bIBaTh
MEPBYIO NOMOIIIb;

JIP 13 Oco3HaHHBId BBIOOD
Oynymieit mpodeccnun @ BO3MOXKHOCTEH
peanu3anud COOCTBEHHBIX >KW3HEHHBIX
IUIAHOB, OTHOILICHUE K
npodeccnoHaNbHOM NIESTENFHOCTH KAk
BO3MOKHOCTH y4yacTUsi B PpEIICHUH
JIMYHBIX, O6HICCTBCHHI)IX,

OCO3HaHHO BHIOMpaeT OyAyIIyIo
npodeccust u BO3MOKHOCTEH
peanu3anuu COOCTBEHHBIX
JKU3HCHHBIX IIJIAHOB, OTHOIICHHE K
NpopeCCHOHANEHOW  JIESITEIbHOCTU
Kak  BO3MOXXHOCTM  ydacTHsi B
pCeIICHUN JIMYHBIX, O6HICCTBCHHI>IX,

roCyJapCTBEHHBIX, OOIIECHAMOHAIBHBIX | TOCYIapCTBEHHBIX,
pooIIeM; 00IIeHAIMOHAFHBIX TPO0IIeM;

JIP 14. chopMHUpPOBaHHOCTD chopMHPOBAHO
3KOJIOTMYECKOTO MBIIIEHHS, | SKOJIOTHYECKOe MBIIUICHHE,
MMOHMMAaHUS  BIWSHUSA COLIMANBHO- | IOHUMAHUE BIMSHHA  COLUAIBHO-
3KOHOMUYECKHUX MIPOIIECCOB Ha | 5KOHOMHYECKUX MIPOIIECCOB Ha
COCTOSIHUE MPUPOAHOM M COLMAIBHOM | COCTOSHUE NMPUPOAHON U COLMAIbHOU
cpelpl; MPHOOpETEHHE OMBbITa JKOJIOrO- | CPEIbl; nproOpeTeHne OTBITa
HaIlpaBJICHHOW JEATEIbHOCTH; 9KOJIOrO-HaIlpaBICHHOU

JIeSITeIbHOCTH;

JIP 15. OTBETCTBEHHOE JEMOHCTPUPYET
OTHOIIIEHWE K CO3JaHUI0 CEMBHM Ha | OTBETCTBEHHOE OTHOIIEHHE K CEMbE
OCHOBE OCO3HaHHOTO MIPUHATHSA | HA OCHOBE OCO3HAHHOTO MPHHATHSA
I[IEHHOCTEN CEMENHOM KU3HU. IIEHHOCTEN CEMENHOM KU3HU.
MertanpeaMeTHbIe: YMETb  ONpPENENATh  LENH, OIIEHKA

M.1. Oco3HaHue COLMAIBbHOM | COCTaBIATh IUIAHBI JEATEIBHOCTH W | BBITOJIHEHUS
3HaYMMOCTH CBOEH | OmpeAeNsITh CPeACTBa, HEOOXOJMMBbIC | MHIUBHIYaIbHOTO MTPOEKTA
npodeccur/crenaibHOCTH, 00Jajanne | JUIs UX peaTu3alliu; OIICHKA
MOTHBaLUEN K OCYILIECTBICHHIO YMETH HCIIOJIb30BaTh | BBIOJHEHMS
npodecCHOHANTLHON IS TETLHOCTH. pasiauyHble BHJBl TIO3HABATENILHOM | CAMOCTOSITENFHONU PabOThI

M.2. IloBeImieHue | AEITEILHOCTH JUISL peieHus YCTHBIN OITPOC
HHTEIUIEKTYAIbHOTO YPOBHS B Ipoliecce | MHPOPMAIMOHHBIX 3ajad, TECTUPOBAHHE
U3ydeHUs: OWOIIOTUYECKUX  SBICHUM; | IPUMEHEHUE  OCHOBHBIX  METOZOB HaOIIOIeHIE BO

BBIJAIONIUXCSI JTOCTIDKCHUNA OMOJIOTHH,
BOIIEAIIMNX B  OOIIEUYESIIOBEUYECCKYIO
KYJIbTYPY; CJIOKHBIX U MPOTUBOPEUUBBIX
MyTeW pa3BUTHS COBPEMECHHBIX HAYIHBIX
B3IUISIZIOB, WJEW, TEOpUid, KOHLEMIIHNH,

CHIIOTE3 (o CYIIHOCTH u
MPOUCXOXKICHUN KHM3HU, YETOBEKAa) B
X0JIe paboTh c Pa3INYHBIMA
HUCTOYHUKAMH HHPOPMAITHH.

M.3. CrocoOHOCTh
OpFaHI/I3OBBIBaTI) COprIIHI/IT-IeCTBO
CAWHOMBIIIIJICHHUKOB, B TOM YHCJIC C
HCIOJIb30BaHHEM COBPEMEHHBIX

WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH.

M.4. CnocoOHOCTH IIOHHMMATh
MIPHUHIUTIBI YCTOHYMBOCTH u
MPOAYKTUBHOCTH JKUBOM HPUPOIBI, IyTH
ee M3MEHEHMS oz BIIMSTHUEM

no3HaHus (HAOJIO/EHUsI, OIMCAHMS,
U3MEPCHUs,  OKCIEPUMEHTa)  JUIs
OpraHu3alyu yueOHo-
HCCIIEN0BATENBCKOM W NPOEKTHOMN
JESTEIbHOCTH C  HCIOJIb30BaHHEM
MH(POPMAaIIOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;
yMeTh HCTOJB30BaTh
pas3IYHbIe UH(pOpMALIMOHHEIE
00BEKTBI, C KOTOPHIMH BO3HHKAeT
HEOOXOANMMOCTh  CTAJIKMBAaThCA B

npodeccuoHanbHON cdepe B
U3Y4YCHHH SIBJICHUH U IPOIECCOB;
yMeTh UCIIOJB30BaTh

pa3IMYHbIe UCTOYHHUKH HH(pOpManu,
B TOM  4HCIE  DJICKTPOHHBIC
OMONMMOTEKH, yMETh  KPUTHYECKU
OLICHWBATh W  HHTEPIPETUPOBATH
WHQOpPMALUIO,  TOJNy4yaeMyl U3

BpeMsi YYeOHBIX 3aHSTHH,
TEKyIIEro  KOHTpOJIsA U
MIPOMEXKYTOUHON
aTTecTalluy;




AHTPOTIOTCHHBIX (hakTOpOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJH3Y
IOOATBHBIX AKOJIOTMYECKUX TPOOJieM,
BOMPOCOB  COCTOSIHUSI ~ OKPY KAromiei
Cpensl " paIoHAIBHOTO
WCTIOJIb30BaHMsI PHUPOTHBIX PECYPCOB.

M.5. VYmeHue 00OCHOBBIBATh
MECTO U POJIb OMOJOTHUYECKUX 3HAHUU B
MPaKTUYECKOW JIESATEIBLHOCTH JIIOJACH,
pPa3BUTHUM COBPEMEHHBIX TEXHOJOTHIA;
OTIPEICIIATh )KUBBIE OOBEKTHI B MPUPOJIC;
MIPOBOIUTH HaOIIOACHMS 3a
HKOCHCTEMaMH C IENbI0 MX OMNHCAaHUS U
BBISIBJICHUS €CTECTBEHHBIX u
AHTPOIIOICHHBIX I/I3MCHCHI/II71; HaX0JUTh
W aHaIu3upoBaTh HHMOPMAIUIO O
JKUBBIX OOBEKTaX.

M.6. CrocoOHOCTh MPHUMEHSThH
OMOJIOTMYECKHE M JKOJOTMYECKHE
3HAHMWS U aHauu3a  [PUKJIAJIHBIX
po0JIeM X03IHCTBEHHOM JCATEIBHOCTH.

Pa3IUYHBIX UCTOYHUKOB, B TOM YHCIIE
u3 cetu MHTEpHET
YMETh aHaJIU3UPOBATh u
MPENICTABISATh WHGOPMAIIUIO, TaHHYHO
B  DJEKTPOHHBIX  (opmarax Ha
KOMITBIOTEPE B PA3INYHBIX BUAX;
YMETh HCIIONIb30BaTh  CPEICTBA

MHPOPMAIIOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJOTWH B
peleHnn KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX 1%
OpraHM3aIMOHHBIX 3amaq c
co0Ir0 IeHIEM TpeOOBaHMIHA
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHEHHBI, pecypcocOepeKeHus,

NPaBOBBIX M ITHYECKUX HOPM, HOPM
WHGOPMAITUOHHOM OE30MMaCHOCTH;
YMETb nyOJINYHO
HPE/ICTABIATh pe3ysbTaThl
COOCTBEHHOI'O HCCIIEIOBAaHUs, BECTH
AUCKYCCUH, NOCTYIIHO U TapMOHHUYHO
couerass coaepkaHue ©  (OPMBI
Ipe/ICTaBISIEMOI nHpopmManuu
cpeAcTBaMd  MH(OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

M.7. CnocoOHOCTB K
CaMOCTOSITETEHOMY MIPOBEICHUIO
HCCIICOBaHUM, MOCTaHOBKE
€CTEeCTBEHHO-HAyYHOTO JKCIEPUMEHTA,
HCIIOJIE30BaHUIO WHGOPMAITMIOHHBIX
TeXHOHOFI/Iﬁ JJIA peH_[eHI/IH Haqumx nu
pohecCHOHANBHBIX 3a/1ad.

HIIET W HAaXOJUT CHOCOOBI
pemeHus 3agad, B TOM 4HCIIE,
OCYILIECTBIIAET pa3BEpHYTHIN
WH(GOPMAITMOHHBIA TIOMCK W CTaBHUTH
Ha €r0 OCHOBE HOBBIC 3a7a4H;

KPUTHYECKH  OICHUBACT W
UHTEPIPETUPYET  HMHPOPMAIMIO  C
pa3HBIX TO3MLMH, pacIO3HAaeT U
buxcupyer MIPOTUBOPEUUS B
WHPOPMAITUOHHBIX UCTOYHUKAX;

UCTIONB3YeT pa3I4YHbIe

MOJIETTbHO-CXEMATHYECKAE CpeJCTBa
JUISL TIPEICTaBICHUS CYIIECTBEHHBIX
CBA3¢ll W OTHOIICHHWH, a TakKkke

MIPOTUBOPEUHH, BBISIBJICHHBIX B

WHPOPMAITMOHHBIX UCTOYHHKAX;
HaxOJIUT U MIPUBOJIUAT

KpUTUYECKUE apryMeHThI B

OTHONIEHUU JEHUCTBUN M CYXIEHUM
JIpyTOro;  CIIOKOMHO W pa3yMHO

OTHOCHUTCS K KPUTUYECKUM
3aMEYaHUsIM B OTHOILECHUU
cOOCTBEHHOTO CYXKICHHUS,

paccMaTpuBaeT HMX Kak  pecypc
COOCTBEHHOT'O Pa3BUTHS;
BBIXOJIMT 332 PaMKH y4eOHOTO

npeaMeTa u OCYIIIECTBIISIET
LeJICHAIPABIICHHBII TIOUCK
BO3MOXKHOCTEH  JJIst IUPOKOTO

mepeHoca CpeIACTB W CIIOCOOOB
JICHCTBUS,
BBICTPanUBaET

OLICHKA
BBITIOJTHEHHS
HMHAMBUAYAJIBHOIO IPOEKTA
OLIEHKA
BBITIOJTHEHHS
CaMOCTOSITEITEHOM pabOTHI
YCTHBIA OIPOC
TECTHPOBaHHE
HaOIro/IeHNe BO
BpeMsl yYeOHBIX 3aHATHH,
TCKYUICTO KOHTPOJIA u
IIPOMEKYTOUHON
aTTecTaluy;




WHIWBUAYaJIbHYIO 00pa30BaTEeIbHYIO
TPAeKTOPHIO, YUUTHIBASL OTPAHHYCHUS
CO CTOPOHBI JPYTHX YYacTHHKOB H
pECYpCHBIE OIpaHUYEHUS;

MEHSET W yOepP)KHBaeT pa3HbIe

TO3HIHH B II03HaBaTEIbHON
JeATEeIbHOCTH.

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

MCKYCCTBEHHOE OILIOIOTBOPEHIIE).

KOMMYHHKAIUH UCXOIs u3
cooOpakeHHu pe3yIbTaTHBHOCTH
B3aMMOICHUCTBHS,

— MpU OCYUIECTBICHUH T'PYIIOBOM
paboThI MOJXKET OBIThH Kak
pyKOBOAMTEIEM, TaK U  YICHOM
KOMaH/Ibl B Pa3HbIX POJISX;

— KOOPIUHUPYET W  BBINOJHICT
paboTy B  YCIOBHSIX PEaJbHOTO,
BUPTYQJIBHOTO M KOMOWHHUPOBAaHHOTO
B3aUMOJICHCTBHS;

— pa3BepHYTO, JIOTHYHO H TOYHO
W3JaraeT CBOKO TOYKY 3pCHHS C
HCIOJIb30BaHUEM aJICKBaTHBIX
(YCTHBIX W THUCBMEHHBIX) S3BIKOBBIX
CpPEICTB;

— pacro3HaeT M TpeAoTBpalacT
KOH(IJIUKTBl J0 WX aKTUBHOH (a3bl,
BBICTpauBacT JIETIOBYIO "
00pa3oBaTeIbHYI0  KOMMYHHKAIIHUIO,
n3berass  JIMYHOCTHBIX  OICHOYHBIX
CYXKJEHUH.

II. 1 c(hopMHUPOBaHHOCTH
MPEJICTaBIEHUA O pOIM M  MecTe
OMoJOTMM B COBPEMEHHOW Hay4yHOU
KapTHHE MHpa; T[OHMMaHWE  POJIU

c(hOpMHPOBAHO MPEACTABICHUN O
poru u  Mecte  Ouoioruu B
COBPEMEHHOM  Hay4YHOM  KapTHUHE
MHUpa; OHUMaHWE POJU OWOJIOTHU B

Ouosiorun B HOpPMHUPOBAHUHM Kpyrosopa | (HOpMHUpOBaHUHU Kpyrosopa u
U (QYHKIUOHAJIBHOW  TPaMOTHOCTH | (YHKIIMOHAJIBHOM TPaMOTHOCTH
YeloBeKa IS PelIeHUs] MPAKTHYECKUX | YeIOBEeKa TUTS perieHus
3a/1ay; MIPAKTUUYECKUX 33]1a4;

II. 2 BIIaJICHUE BIIasIeeT OCHOBOTIOJIAraroIuMHU

OCHOBOTIOJIATAIONIUMH ~ TIOHSTHAMH |
NPEJICTABICHUSIMH O HBOU NPUPOJIE, ee
YPOBHEBOM OpraHu3allMd U 3BOJIOLNH;
YBEPEHHOE MOJIb30BaHME
OMOJOTHYECKOl  TEpMHUHOJNOTHEH U
CHMBOJIMKOM;

MOHATUAMU ¥ TIPEACTABICHUSMHU O
KUBOM TIpUpoOJEe, €€ YPOBHEBOU
OpraHu3alyu u 9BOJIIOLINN;
YBEPEHHOE MOJIb30BaHHE
OMOJOTHYECKON TEPMUHOJIOTHEH W
CHMBOJIMKOM,

II. 3 BiageHWe OCHOBHBIMU
METOAAMH HAy4YHOI'0 MMO3HAHMS,
WCIOJB3YEMBIMH TIPU  OHMOJIOTHYECKUX
HCCIENOBAHUAX JKUBBIX OOBEKTOB H
9KOCHCTEM:  OIMCaHWe, H3MEpPEHHE,
MPOBEJICHHE HAOIOACHNUHN; BRIIBICHUE U

BJaJIcET OCHOBHBIMH METOJIaMH
Hay9HOTO MMO3HAHMSI, HCTIOIB3YEMBIMHU
pU  OMOJIOTHYECKUX HCCIICTOBAHUIX
J)KHUBBIX OOBEKTOB M  DKOCHUCTEM:
OmNHMCaHWe, H3MEpPeHHUE, TIPOBEIACHUE
HaOJIIOJICHUI; BBIIBICHHE M OIICHKA

OIICHKA aHTPOIIOTCHHBIX W3MCHEHUH B | aHTPOIOT'CHHBIX U3MCHEHUI B
MIPHUPOJIE; PUPOAE;
II. 4 c(hopMHUPOBAHHOCTH c(hOpMHUPOBAHO yMEHHUE

OLIEHKA BBIIIOJTHEHUS
MHIMBUIYaJIBHOTO MPOEKTa
OIIEHKa
BBITIOJTHEHHUS
CaMOCTOSITETIbHOM padoThI
YCTHBIHA OIIPOC
TECTUPOBAHHE
HaOIro1eHne BO
BpeMsi Y4eOHBIX 3aHATHMH,
TEKyIIero  KOHTPONISI |
MIPOMEXKYTOUHON
aTTecTaluy;




YMEHUH OOBSICHATD pe3yabTaThl | OOBACHATD pe3yAbTaThI
OMOJIOTMIECKUX HKCTICPUMEHTOB, | OMOIOTUYECKUX HKCIICPIMEHTOB,
pemarp 3JeMeHTapHble OHONOTUYECKUE | peraTh JJIEMEHTapHBIC
3a7ayu, OMoJIOTHYeCcKHUe 3aa4H;

I1.5 c(hopMHUPOBAHHOCTH cthopmupoBaHa coOCTBEHHAS
COOCTBEHHOH TO3MIUH IO OTHOIICHHIO K | MMO3UIMM O  OTHOIICHHWIO K
OHMOJIOTNYECKOM uHpoOpMaLuK, | OMOTOTHUECKON WHPOPMAIIH,

nonyqaeMoﬁ M3 pa3HbIX HCTOYHUKOB, K

HOJ'Iy‘laeMOfI H3 pasHbIX UCTOYHHKOB,

TII00ATEHBIM JKOJIOTHUYECKHM | K TJOOAIBHBIM  SKOJOTHYECKUM
Mpo0OJIeMaM | ITyTSIM WX PEeIIeHHUs Mpo0JIeMaM | Iy TSIM WX PEIICHUs
I1.6 c(hOpMUPOBAHHOCTh c(hopMHUPOBaHO OIICHKA
CHCTEMBI 3HAHMUH 00 0o0ImMX | TpencTaBiIeHNUE O PO MHGOPMAIMH | BBHITOJTHEHHS
OMOJIOTHIECKUX 3aKOHOMEPHOCTAX, | © WH(GOPMAIMOHHBIX TMPOIECCOB B | MHAMBHIYaIHHOTO MPOEKTA
3aKO0HaX, TCOPUSIX; OKpY’KaroIlleM MUpE; OIIEHKa
1.7 c(hOpMUPOBAHHOCTh BIIAZICET HaBBIKAMH | BBIIOJTHEHUS
YMEHHI HCCIIE0BaTh U aHAIM3UPOBATh | AITOPUTMHYECKOTO  MBIIUIEHHS M | CAMOCTOSTEIBHON paboThI
OMOIIOTHYECKHE OOBEKTHI W CHCTEMEI, | IOHUMaHUE METONOB (OPMaNbHOTO YCTHBIH 0mpocC
OOBSICHATH 3aKOHOMEPHOCTH | ONUCAHMUS  AJITOPUTMOB, BJAJCHHE TECTUPOBAHUE
OMOJIOTMYECKUX TPOIECCOB U SBJICHWH; | 3HAHUEM OCHOBHBIX HaOIItoIeHNEe BO
MIPOTHO3UPOBATh ITOCIICICTBHS | QITOPUTMHUYECKHUX KOHCTPYKIIW, | BpeMsl yYeOHBIX 3aHATHH,
3HAUYMMBIX OMOJIOTHYECKUX | YMEHHE aHAJIU3UPOBATH ANTOPUTMBL, | TEKYIIET0  KOHTPOJISI U
HCCIIEJOBAHM; HCIIOJIb30BaHUE TOTOBBIX | IPOMEXKYTOUHOU
I1.8 BIIAJICHHE YMEHUSMH | TPUKIIaIHBIX KOMITBIOTEPHBIX | aTTECTAlINU;
BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMI | MPOrPaMM I10 MPOQHUIIIO MIOArOTOBKH;
00 OCHOBOITOJIATAIOIIUX OMOJIOTUYECKUX BIaJ€CT crocobamu
3aKOHOMEPHOCTSIX Hu 3aKOHax, 0 | IpCACTaBJICHUA, XpaHCHUA u
IPOMCXOXKAEHUM W CYHIHOCTH J>KM3HHM, | 0OpabOTKM JaHHBIX HA KOMIBIOTEPE;
rI00anbHBIX M3MEHEHHAX B Ouocdepe; BaaeeT KOMIIbIOTCPHBIMU
MpOBEPATH BBIJIBUHYTBIC rumnore3sl | CPCACTBAMHA OpCaACTaBICHUA u
AKCIIEPUMEHTANIbHBIMU CpelCcTBaMH, | AHAJIM3a JIaHHBIX B  BIJIEKTPOHHBIX
(hopMyIupYys IeTh WCCIeI0BaHYS, TabIuLax;
I1.9 BJIaJIEHHE METONAMU chopMHPOBAHO
CaMOCTOATENIbHOU IIOCTAHOBKH | IIPEJICTABICHHE O 0asax [aHHBIX H
OMOIOrMYECKUX SKCIIEPMMEHTOB, | IPOCTEHIINX CPEICTBAX YIPABICHUS
OIIUCAHUS, a”Hann3a " OLIEHKHU | MMH;
JIOCTOBEPHOCTH TI0JTy4EHHOTO chopmupoBano
pe3yabTara, MMpEeaACTaBJIICHUC ) KOMIIBFOTCPHO-
I1.10 chOpMHUPOBAHHOCTH | MATEMATHYCCKHX MOJICTISIX u
yOEXKIEHHOCTH B HEOOXOIUMOCTH HEO00XO0MMOCTH aHamsa
COOJIFOICHNUST ~ OTHYECKUX  HOpPM  u | COOTBETCTBHSA MOJIEITN u
9KOJOTHYECKUX TpeOoBaHU npu | MOACJIHPYCMOI'O o0beKTa (mporecca);
MIPOBEAECHUN OMOJIOTMYECKUX BJIaZCCT THIIOBBIMH
HCCIIe0BAHMIA. MpUeMaMy HAMKUCAHUS IPOrpaMMBbl Ha
aJITOPUTMHUYECKOM SI3BIKE JUISt
pelieHuss CTaHJapTHOM 3amauu ¢
HCIIOJIb30BAaHUEM OCHOBHBIX
KOHCTPYKIUH SI3bIKA
MIPOTpaMMHUPOBAHIIS;
c(hOpMHUPOBaHBI 0a30BBIC

HAaBBIKM M YMEHHUS 1O COOJIOJCHUIO
TpeOOBaHUI TEXHHUKH OE30TMacHOCTH,
TUTHEHBI U PECypcocOepexeHus] MmpH
pabote co CpeICTBaMH
nH(POpPMAaTH3AIUY;

YMETb TOHHMAaTh OCHOBHBIE
MPAaBOBBIC ACIEKTHl HUCIOIb30BAHUS
KOMITBIOTEPHBIX TPOTpaMM W TIpaB




JoCTymna K r100aIbHBIM
MH()OPMATMOHHBIM CEpPBHCAM;

yMeTh PUMEHATH Ha
MPaKTUKe CpeAcTB 3aLIUTHI
uHQOpMAaMM ~ OT  BPEIOHOCHBIX
mporpamMmM,  COOJIONEHHE  TPaBHI
JUYHOW Oe30MacHOCTH W OSTHKH B
pabote c uHpOpMamen u
CpeacTBaMHU KOMMYHHKAIIIH B
WHTepHeTe.




