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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwin:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJepKaHMUS,
pe3ynbpTaToB 0Oy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEesIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e¢ 3HaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPECIICHBI OCHOBHBIE (DYHKIIUU MPOTPaAMMBI
1o OMOJIOTUH U €€ CTPYKTYpaA.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAHUS W DPa3BUTUs OOy4aromuxcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOro marepuana ¢
YI€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBS3EH, JJOTHMKH 00pa3oBaTeIbHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIINXCA.

B mnporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHHU Ouosoruu, Omarozapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHHEM OOIIEOMOJOTMYECKHX TEOPH, a Takxke
3HAHWUI O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B IOBCEIHEBHOM JKU3HU JJISl PEIlICHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPOoQUIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS DKOJIOTUYECKHU II€TIECO00pPA3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOJHON cpene,
aHallM3a BJMSHUSI XO3AWCTBEHHOM [EATENHHOCTH YEJIOBEKAa HA COCTOSHHE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTMYECKOTO 00pa30BaHus, KOTOPas MPEAIoiaraet
dbopMupoBaHHe Yy OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOy4AIOUIUXCS NPEJACTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
(dopmupoBanusi (HYHKIIMOHATFHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIIEHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.



bonbioe 3HaueHue OMONOTMSI UMEET TaKXKe JJIs PEIIEHUS BOCIUTATENIbHBIX U
pa3BHBAIOMINX 33/1a4 CPEIHEro oOIIero oopa3oBaHus, coluanu3anuu oOydaronmxcs. M3yuenue
ouosorun oOecrieynBaeT YCIIOBHS TSt (dopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEICTABICHUSMHU U3 JIPYTHX Yy4eOHBIX MPEIMETOB, B
9aCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TIOJI0KEHUS O TIPeAHA3HAYCHUN yIeOHOTO
npenmera «buosjorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IIPOTpaMMe MO OUOJIOTHH.

OT16op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3UIMHA KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIINECS JTOJKHBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMble U (JOPMUPOBAHUS OOIIEH KYyJIbTYPBhI, ONpPENEISIONINe
a/IcKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHUECKOU AesTenbHOCTU. Oco00e MECTO B TOM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIUYHOCTH, COCOOCTBYIOMINX I'YMaHU3allMK OUOJIOTHYECKOr0 00pa30BaHUsl.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuajga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BbIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJyiornyeckas cuctema», «CucremMa U MHOTOoOpa3ue OpraHuyecKoro Mupay,
«OBOJIIOLINS )KUBOH MPUPOJIBI», « IKOCUCTEMBI U MPUCYITNE UM 3aKOHOMEPHOCTI.

Henp uzydyenus ydebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJICHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOro paHra U NpuoOpeTeHHe YMEHUI MCIOIb30BaTh 3TU 3HAHUS Ul TPAMOTHBIX JICHCTBUN B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmkeHue 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrieunBaeTcs PelIeHuEeM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpHUAX, YUYCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM s (popMHpOBaHHS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3MH U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3aIlHH,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

(dbopmupoBaHre y OO0yJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHANM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3TJISIOB,
UJeH U MOAX0JI0B K U3YUYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIli;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHATBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLIEHUBATDH SIBICHHS OKPYXKAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U OMBITA, NOJYYEHHBIX MPU U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOIBI,
HE00X0IMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS ATUYECKUX HOPM IPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;



OCO3HAHHE LIEHHOCTU OHMOJIOTMYECKUX 3HAHWMM JUIsl TIOBBIIIEHUS] YPOBHS 3KOJOTMYECKOMN
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHCHHE TPUOOPETEHHBIX 3HAHWW M yMEHUW B TMOBCEAHEBHOW >KU3HH ISl OIEHKU
MOCIIE/ICTBUI CBOCH MAEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHHE U COOITFOIEHUE Mep TTPO(UITAKTHKY 3a00JIEBaHUH.

B cucreme cpennero oobuero oopasosanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st u3yuenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Hezelno).
[Ipennaraemple npakTU4YecKue U JadOpaTopHble pabOThl  MPOBOJATCS HEKOTOPBIE C
HCI0JIb30BaHNE 000PyI0BaHUs LIEHTpa 00pa30BaHUsI €CTECTBEHHOHAYYHOTO U
TEXHOJIOTHYECKOro HampasiieHHOCTH «Touka Pocray. L{udposas nabopatopus no 61MoI0ruu B
OCHOBHOM IITIKOJIE M MTPOEKTHO-UCCIIEI0BATEILCKOM AeATeIbHOCTH yuaruxcs. Releon AIR
«buonorus -5». Kommuekrarus ; 0ecipoBOJHON MyJIbTHIATYUK MO OHOJIOTUU C IIECTHIO
BCTPOEHHBIMH(IATYMK BIAKHOCTH C auamazoHoM n3meperus 0...100%, qaTauk 0CBEMEHHOCTH
nuana3oHoM m3MmepeHus He yxke ueM oT 0 1o 180000mk, naturk pH ¢ npamazoHoM n3mepeHus
oT 0 1014 pH, nmaTyuk >J€KTPONPOBOJAHOCTH C IuanazoHoM u3Mepenus yxe ot 010 200 mxCw;
oT 0 10 2000mMkCwm, ot 0 1o 20000MKCM, JaTUMK TEMIIEPATYPhl OKPYKAFOIIEH CPEIBI C
IranazoHoM u3mepeHus yxke ot-20m0 +40*C. Akccecyapsl: kabens USB coeqnHATENbHBIN
,23apsaHoe yerpoiicTBo ¢ kadberem USB Amanrop Bluetooth 4,1 low Energy. Ludposast
BHUJCOKaMepa C METAJUIMYECKUM IITaTUBOM, pazpenienrneM He meHee 0,3 Mnukce.



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo1bl TO3HAHUS KUBOW TTPUPOIBDY.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHUCTEMBI) Kak MpeAMET H3ydeHHs] Ouojoruu. OTiInyue KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHH OpPraHU3allUA >KHUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JeMEHThI. Bo/ia 1 MuHepabHbI€ BEIIECTBA.

@yHKIMK BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. lloanepkanue oCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAS MU YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTajln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Jiunuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['uapoduiabHO-rHAPO(YOOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JIUIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknun JIHK. Crpoenne m ¢ynkmuun PHK. Bugst PHK. AT®: ctpoenue u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reHeTndeckuii anmapar, cucTemMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHIpPUH, MiaacTuiabl. [IponcxokiaeHne MUTOXOHIPUHA U IJIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue aapa: saepHas 000yi0uKa, Kapuoriazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXHUBOM  IPUPOACH,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxnennossie kucinotsl. [JHK», «Ctpoenue monekyinbl AT®», «CTtpoeHne 3ykapruoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHHE IJIsi NPOBEICHUS HAOIIOJCHUH,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
OpUMepe aMUJIa3bl WK KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii 0]l MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax 1 ux onucanuey. L[JL

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr o6MeHa BemiecTB: aBTOTpOoHBIH U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MH@OpMaluu B KieTKe. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIMUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHUS U )KMU3HEHHOTO LIMKIIa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIuTa 4eaoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢GbyHKIMOHUpOBaHWe TeHa», «CuHre3 Oenka», «leHeTnueckuid kom», «Bupycs»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMIHBIM M TAaIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE IS
cenekuuu. [lonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOJIOTO.

Meiio3. Craguun meio3za. IIpoueccel, mpoucxoisiiue Ha craausx menosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KJIETOK y )KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKHU M sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcCOOEHHOCTH CTpOEHUS SHIEKIETOK W
cnepmaTto3ouoB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYJIsIus,
opranorene3. [loctomOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSIMOE,



HenpsiMoe (JTMYMHOYHOE). BiusHHME cpembl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIIOCOOHBIC
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKOTIMUTAIOLINX U YesloBeKa», «OCHOBHBIE CTa/IMN OHTOT€HE3A.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
FOTOBBIX MUKponpenapatax». [{.J1.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
Mukpornpenaparax». L[.JIL.

Tema 6. HaciieACTBEHHOCTh U U3MEHYHBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUM T'€HETHKHU. BKitaj pocCUICKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYECKU, MOJIEKYIIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonHoruOpuaHOE CKpeIIUBaHKUE. 3aKOH €IMHO-00pa3usi THOPUIOB TTEPBOTO MOoKoIeHUs. [1paBuiio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEIUBaHUS ISl ONIPEAeTICHHs T€HOTUIIa OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOpPUS HACIEACTBEHHOCTH. [ eHeTHUeCcKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHKA MOJIU(DUKAIMOHHOW HW3MEHYMBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakinuu. CBoHcTBa MOIM(UKAIIMOHHON W3MEHYUBOCTH.

HacnenctBenHas, iy reHOTHNHYECKas, U3MEHUMBOCTh. KOMOWHATHBHAS M3MEHUYUBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEICTBEHHOM
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJICKYISIPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oosie3Hu. ComaTuueckue M TreHepaTuBHble MyTauuu. CTBOJOBBIE KIIETKU.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYEHHUE MEAWIMHCKOW TE€HETUKH B
MIPEIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIEBaHUN YeJIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIJIeHuss M €ro IMTOI€HETUYeCKas OCHOBa», «3aKOH YHUCTOTbI TramerTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3auMoaeicTBre amielbHbIX T€HOBY, «['eHeTuYecKkue KapThl pACTEHM, )KUBOTHBIX
U 4eroBeka», «l'eHeTHka moja», «3aKOHOMEPHOCTH HACJEIOBaHUS, CIEIUIEHHOTO C IOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anmiinkauun «MoHoruOpuaHoe ckpemuBanue», «HemnonHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnass pabora No 7. «AHanu3 wMyTanmi y Jpo30o¢duiabl Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImEHTpax NPOUCXOXKAEHUS M MHOro00pa3usi KyJIbTYpHbIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JUHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIA.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NpoU3BOACTBA. ['€HHas WHXKEHepHus. ITambl CO3AAHUS
pexomOunanTtHo JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KyIbTypbl. MUKPOKJIOHAILHOE pa3MHOKEHHE pacTeHuid. KioHupoBaHue BbICOKOMPOAYKTUBHBIX



CEeNTbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE M 3THYeckue mnpobnembr. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MIBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXKICHHUS W MHOT000pasusi KyJIbTYypHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHonorun», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (DepMy, COPTOMCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochlnk BO3HMKHOBEHHUS 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OMoJioTHH. BiusiHue 3BOIFOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHUHU U APYTUX HAYK.

CeugerenbctBa »BoonUU. [laneoHTonormyeckne: MNOCAEAOBATENIBHOCTD IOSIBJICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOI JIeToNHCH, iepexoanbie ¢popMel. buoreorpaduyeckue: cxoacTBo
1 pasznuuue GayH u Gprop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKHe: CXOJICTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTWYHbIE, PYIMMEHTAPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX MTYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennocwliku BO3HHMKHOBEHUS JIapBUHHU3MA.
JIBukymire CuiIbl SBOJMIONMH  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE IpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouusd. [lonmynsiuus kak eIMHULA BUAA U S3BOITIOLUH.

JIBuxkymue cuiibl ((akTopbl) 3BOJIOLUMK BHJIOB B MHpupoje. MyTalmoHHBIN MpoLecc U
KOMOMHATHBHas M3MEHUMBOCTh. [lomynsuuvoHHble BONHBI M Jpedd reHoB. M3onsmus wu
MHUTpalus.

EctectBennsiii otOop — HampaBisionuili ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
otOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yiabTar 3Boronuu. [IpruMepsl mpucnocoOneHuit
y OpranuzmMoB. ApoMop(h03bl U UINO-aJaNTAIUH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHoBHbIE (HOPMBI BHI000pa30BaHMUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUU: (GUIETUYECKas, TUBEPTeHTHAs, KOHBEPreHTHAs,
napaiuiensHas. HeoOpatumocTts »Bomtonuu. [IpoucxoxaeHne OT HeCTelHaTu3upPOBAHHBIX
npeakoB. [Iporpeccupytoias cnennanu3anus. AJanTUBHAS paualus.



JdemoHncTpaumuu:

[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBep1ios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
II0O3BOHOYHBIX JKMBOTHBIX», «Apxeontepukcy, «Dopmbl OOpbObl 3a CYILIECTBOBAHUE,
«EctectBeHHbIi  0TOOP», «MHOrOOOpa3ue coOpToB pacTeHuit», «MHOrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiium, «MyranuoHHas U3MEHYUBOCTDHY, «Apomopho3bD»,
«Mmmnoananrtanun», «OO0mas nereHepamnusy, «JBuxymme cuibl 3BoOnUny», «Kapra-cxema
Mmapipyra nyremectsus Y. Jlapsuna», «bopn0a 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranusmMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOIOTHIECKOE BUI00OPA30BAHUEY.

O6opynoBaHue: KOJIIEKIUS HACEKOMBIX C pa3IMYHbIMU THIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJutekius «[IpumMepsl 3alUTHBIX MTPUCTIOCOOTIECHUN Y )KUBOTHBIX», MOJIeTh «OCHOBHbBIE
HaIpaBJIEHUs YBOJIOLUNY», 00BEMHAsA MOeNb «CTpOEHUE TOJIOBHOTO MO3Ta MMO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKusi «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
YKUBOTHBIX U PACTCHHI», Mojenb anmumkainus «llepekpéct XpoMocoM», BIIaXKHBIE MpErapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpenapaT «/lposzoduna» (HOpMma,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TeA).

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIECKOMY KPUTEPUIOY.

Jlabopatopnass pabota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHUYECKas IBOJIONUS. AOHMOTCHHBIA CHUHTE3
OpPraHMYECKUX  BEHIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPKJCHUE
XUMUYECKOHN 3BoJironni. HaganpHble 3Tambl Ononorudeckoit sBomonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBble KIETKU U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hm Ha 3emsie 1o ospam W nepuodam. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHH, OPIOBUKCKUM,
CUJIYPUMCKHM, J€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacCTUTENBFHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid W KUBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MIPOUCXOKACHUH YeloBeka. MeToabl U3ydeHus: aHTpornorene3a. CxoACcTBa U pa3inyusl YeIoBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNUE YETOBEKa.

JBuxymue cunbl  (QakTopel) aHTpomoreHesa. HacneAacTBeHHAas W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TPy/a, MBIIIICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH SBOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YEIOBEK YMEJblid,
UYenosek mnpsamoxondmui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbil. Haxonxu



MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HErpo-
aBcTpajioniHas  (dKBaTopuajbHasi), MOHTOJOUJHAs  (a3uMaTCKO-aMepUKaHCKas).  YepTsl
MPUCIIOCOOICHHOCTH TPEICTABUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTtkay, <« KuBoTHasa kieTtka», «lIpokapuoTnueckas KieTKay,
«CoBpemMeHHasl CHCTeMa OpraHUYecKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JllpeBHeimue moam», «JlpeBHue moan», «llepsbie
COBpPEMEHHBIE JIIOIN», «UelIoBeuecKre pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIH W300paKCHHUS KaMEHHBIX OPYIHil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOomsia, ckpebiia), TeOXpOHOIOTHYECKas TaOIuIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DOKOJOTHUST KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToasl 3KOJIOTHYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3IylIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue ¢akropsl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (axkTOpel:  CBET, TEMIleparypa, BIAKHOCTb.  DOTONEPUOAU3M.
[IpucnocobaeHust OpraHu3MoB K JecTBHIO abnoTueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne daktopbl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxJIeOHUYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHUCIIEHHOCTh, IUIOTHOCTh, POXIAA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpauusa. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

Ioptpetsi: A. I'ymbonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuonuzmy, «llonmymsaunn», «3aKOHOMEPHOCTH POCTa UUCIEHHOCTH MOMYJISIUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOuTaHu».

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
[IPOCTPaHCTBEHHAs, Tpouueckas (rnuuiesas). Bunpi-nomunanTsl. CBA3u B OMOLIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumieBble menmu u ceTrn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OMoMacca,
MPOJIYKIHS. DKOJIOTUYECKHE NHUpaMUIbl: NPOAYKIUH, YUCIEHHOCTH, OuoMaccel. CBolicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. ODKOCHCTEMBI 03€p U pPEK. ODKOCHUCTeMa XBOWHOIO WIIHU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. buonormueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB M CTpyKTypa Ouochepsl.
XKupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB u OHOT€OXMMHYECKHE IHUKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6uochepe 3emin. AHTpONOTeHHbIE U3MeHEeHUs B Onocdepe. [ modanpHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocyecTBoBaHue MPUPObI U yenoBeuecTBa. CoxpaHeHne OMopa3Ho0Opa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOJHBIMHU pecypcaMM U UX
ucnojb3oBaHue. JlocTwkeHus 6MOJI0rMU U OXpaHa IPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TaGmuuel u cxemsl: «Ilumessle nenu», «buoneHos: cocras u cTpykTypa», «llpupoausie
coobuiectBa», «llemn mnuranus», «OKojoruueckas mnupamuaa», «buocdepa u yenosex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOMHOro jeca», «buoueHos
BoJoEMa», «ArpoueHo3», «lIpuMepHble AaHTPONOreHHblE BO3ACHUCTBUS Ha TMPUPOLY»,
«BaxkHeilme MCTOYHMKM 3arpsi3HEHUs BO3/yXa M TI'PYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisronas ouocheps», «PakTopsl Aerpagannu no4sy, «I[lapHukoBsli 3G ek, «DakTopbl
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Ouocheps», «Kpyrosopotr yriepoga B Guocheper,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MO/1eJTb-aNTTUKAIHS «TunuyHble OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
CEeNIbCKOXO3SCTBEHHBIX KYJIbTYp», TepOapuM M KOJUIEKLMM pPACTEHHWH M JKUBOTHBIX,
MPUHAIIISKAIINE K pa3HbIM KOJIOTMUECKUM TpylaM oaHoro Buzaa, Kpachnas kuura Poccuiickoii
denepanuu, n300pakeHUs] OXpaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUS Npeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIOIIAE COCTABJIAIOIING. OCO3HAHHWE OOYYaIONUMHUCS  POCCHMCKOW  Tpa)KTaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTH
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNpuUCymuMu CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTHh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMH IMOBEACHUSA U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpEeKHOTO  OTHOIICHHS K  KyJbTypHOMY  HACIEIUI0O U TPaJAULUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN JEATEIHbHOCTH, B TOM YUCJIEC B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaXEHHE 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENICKUX 3a/lay, YBAXXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKOM IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACICAMI0 U TaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIBI, B )KMU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTUY€CKOI0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPY)KaIOIIEN Cpeibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHUE PABHOBECHS B SKOCUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATHBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHUS 00 OKPYKaroIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHON LMBHIIM3ALMU: OOECIeyeHUS
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEMOU MPU U3yUYEHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTH HAyYHOU JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIISATH NMPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerupuKy METOJIOB TTO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHcTBUS (TO3HABaTeNbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), 00eCreUnBarOIINe
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHble AECWCTBUS B IIO3HABATEIBLHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh M aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIAETATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYX ICHHS (MHIYKTUBHBIC, MACIyKTHBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYUI PAa3HOTO poJa,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHUBATh COOTBETCTBHE PE3yJIbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUIECKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHMS,

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y ©€ peIICHHs, HaxXOIUTh AapTyMEHTHI JIJIs JO0Ka3aTelIbCTBA CBOUX YTBEPXKJICHUM,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHKSI U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBapsIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3ampochl U TNPUMEHATH PAa3JIMYHbIC METOJbI NpPU TIOUCKE M OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMel: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHE M MATeMaTHYCCKUE 3HAKU M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHne YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH e CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIHO BBHITIONHEHHsI TMpe/jiaraeMoi 3aJayd, YYUTHIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pacClpelensiTh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUId BBISBIEHUS MNpoOJeM M MX peleHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBJIATh IO3HABATENIbHYIO AEATENBHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOH SPYIUIIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BIIQJICTh HABBIKAMU MMO3HABATEIHLHOU pe(IEeKCUU KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUN
Y MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIHTATOB U OCHOBAHHMIA, UCIIOJIE30BATh MPUEMBI pedIeCKCUN
JUTSL OLIEHKU CUTYAIINH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;

3) npuHsATHE CeOS M APYIUX:

MIPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTUX Ha OIIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NEeSITENbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE pe3yIbTaThl IPEACTABIEHbI 10 ToJaM 00y4eHu .

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEPKaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHITUN: KHU3Hb, KIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jaraTb OHOJOIMYECKHE TEeOpUH (KJIETOUHas, XpPOMOCOMHas, MyTallUOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensaTh rpaHUIbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IOJYYEHHBIX PE3ylIbTAaTOB, HCIOJb30BAaHHBIX HAYYHBIX MOHATHM,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJIyuYE€HHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOTO TOBEJICHHSI B OKPY)KAIOLIEH NPUPOAHON cpene, MOHUMaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISITh CXEMbl MOHOTHOPUIHOTO CKPELIUBAHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh M HWHTEPHPETHPOBaTh HMH(OpMALNIO OHOJOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOUIEHUs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OHOJIOTMHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PellieHus )KM3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHHE, JKOJOTHMYECKUe (aKTOpbl, HKOCHCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riiaBHbIX HampaBiieHWd u nyteil sBosronuu A. H. CeBeprioBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB W SIBJICHUM, OpraHu3alus M MPOBEICHHE OHOJIOrHYECKOTo
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJyYECHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JIEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATh MOJTy4YEHHbIE 3HAHUS Il OOBSICHEHUs OMOJOTMYECKHX MPOIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKpY)Kamollell NpUpoAHON cpene, MOHMMAaHUE HEOOXOJUMOCTH



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJICpKaHMs, BKJIIOYAIONIYIO IICEBIAOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBOM HMH(oOpManM{, HAyYHO-TIONMYJSIPHbIE MaTepuaibl), paccMaTpuUBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOMOTILE Kt Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 https.//m.eds00.ru/7f41c292
bu6moreka [IOK
X .
3 WMUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 0 htts.//m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKU 6 0 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CACPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 3



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1
BOFOIHOHHAS CHOTOTHA | 0 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprani3Mbl i OKpykalolas cpea ° 0 https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 1 0 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ceT4
bu6mmoreka [IOK
5 P 2 0 0
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 2.5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 9acoB
Nen/m | Tema ypoka Koutpoabhubie | IIpakTuyeckue Aara IEKTPOHIEIE UHpPOBLIE
Beero H3y4YeHUusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
bubmmoreka [{OK
1 buosorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckas padora Ne 1
2 <<§cnonbzoBaH£e Pa3IMYHBIX 1 0 0.5 bubmmorexa LOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJIOTHYECKIX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 0 0 bu6mmoreka [IOK
U UX U3y4YEeHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHUH cOCTaB KIETKU. Boma n 1 0 0 bu6mmoreka [IOK
MHUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OCIKOB 1 0 0 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Katajau3aTopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 0 05 bubnuoreka [IOK
KaTaJUTHYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 0 0 bubmotexa [IOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hywientossle kuciorst. AT® 0 https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs 0 bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1niemoctHas >kuBas 0
cucrema
CtpoeHnune dyKapuoTHYECKON KIIETKH.
JlaGopatopnas pabora Ne 2
<<I/I3y§eHHI; CTpEGHI/ISI KJIETOK bubmmorexa LIOK
11 PacTEHUi, JKUBOTHBIX, TPUOOB U 0.5 https.//m.eds00.11/B63ebTH0
. ’ https://m.eds00.ru/863e716¢
OakTepuil 01 MUKPOCKOTIOM Ha ILJL
TOTOBBIX MUKpPOTIpEIapaTax u ux
OTTHCAHMEC
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0JIN3M 0 httos://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 doTtocuHTe3. XEMOCHHTE3 0 https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen 0 https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KISTKU. [lenenue
KJIeTKH. MuTo3. JlaboparopHast bubnunoreka [JOK
15 pabota Ne 3 «HaOmroaeHre MUTO32a B 0.5 https://m.edso0.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha LLJLL
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims 0 bubmmoreka [JOK
MaTpPUYHOTO CHHTE3a https://m.edsoo0.ru/863e796e
17 Tpaucasmus — OuocuHTe3 Oenka 0 bubmorexa HOK

https://m.edso0.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — 0 bubmmoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @®opMbI pa3MHOKEHUS OPraHIU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubmmoreka [{OK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OII010TBOPEHHE.
Ha6opaTopHas)11 pa6or")ra Ne 4 bubmuotexa LIOK
21 0.5 https://m.edso0.ru/863e81b6
«M3ydeHne cTpoeHus MOJIOBBIX
L.
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE 0 bu6mmoreka [IOK
OpraHU3MOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o 0 bubmuorexa [JOK
HACJIEACTBEHHOCTH U U3MEHUYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJICTIOBAHUS
24 an/I3HaK0§. MOHOFI/I6prI[HOC 0 bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpCIMBAHKE
UTUOPHUIHOE CKpElMBaHue. 3aKOH
25 fesaBHI?:Hf/[oro Har::JIHel,HOBaHI/I}I ’ 0 bubmotexa [JOK
https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CueIuieHHOE HaclIeJJIOBaHHE
npusHakoB. JlaboparopHas pabora BuGmiorexa 1IOK
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5

MOHOTHOPUHOTO U AUTUOPUIHOTO
CKpEIUBaHUS Y IPO30(UITBI HA

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TFOTOBBIX MUKpOIIpEIapaTax»

97 I'enetuka nosa. HacnenoBanue 1 0 bubmuoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHUYMBOCTH. JlaboparopHas

08 pabora Ne 6. N3yucHwue 1 05 bubnmoreka [JOK
MOTU(PHUKATUOHHOW U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopHnas pabota Ne 7. «AHaym3 1 05 bubmuorexa [JOK
MyTanui y 1po30(uIibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»

bu6mmoreka [IOK

30 Perteritka viexopeia 1 0 https://m.edsoo0.ru/863e8d78
Peseprubriit ypok. O60011eHIE TIO

31 teMme «HacnencTrBeHHOCTh U 1 0
W3MEHYUBOCTh OPraHU3MOB)

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 0 https://m.edsoo.ru/863e9214

33 Metoanl 1 TOCTKEHNS CEJIEKITUN 1 0 bu6mmoreka [JOK
pacTeHuil 1 )KMBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHo0THS Kak OTpacib 1 0 bubnunoreka [JOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
N bubnuorexa [JOK
1 IBOIIOLIHS 1 MCTOLbI €8 H3yHeHH 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 0 0 bubnuorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Murkpoor oo 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
4 Hi6oplal1TopHiﬂ pabora ;9 1 1 0 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeEHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 0 0 bubmuorexa [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TO0Op 1 €10 GOpPMBI 1 0 0 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanHue. JlaboparopHas 1 0 05 bubnnoreka [JOK
pabota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hamnpasnenus u nyru 1 0 0 bubnuoreka LIOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpaTumocTs 3BOTIOIUN 0
10 Wcropus xu3Hu Ha 3emiie u 0
METO/IbI €€ N3YUCHHS
11 ['mnoTe3bl MPOUCXOXKIACHUS KUZHH 0 bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emMIie 1o pam 0 bubnnorexa [JOK
U TepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI YBOJIOIIH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
[IpaxTnueckas padora Ne 1 bubnuoreka [JOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUTEKITHSIX)
CoBpeMeHHas cucrema bubmuorexa [JOK
14 0
OpraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA 0 bu6mmoreka [IOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) 0 bubnuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU 0
YernoBeKa
18 YenoBeyeckue packl U MPUPOTHBIC 0 bubnunoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa 0
21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 0 bu6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edso0.ru/863eafec

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0coOOCHHOCTH

bubmmorexa [{OK

22 PACTCHII H3 pASHbIX MECT 05 https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas padota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa

bubmmoreka [{OK

23 bromiteckie (axTops 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta

24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»

o5 Coo01iecTBa OpraHu3MoB — 0 bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI 0 bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN

97 9KOCHUCTEMBI. IKOJIOTHICCKHUE 0 bu6mmoreka [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [TpupoaHbIE YIKOCUCTEMBI 0

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI 0

30 buocdepa — riodanbHas 0 bubnuoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnuorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouocdepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B buocdepe 3emin 1 0

33 CocytiecTBoBaHUE MTPUPOIBI U 1 0 bubnuorexa [JOK
YeJI0BEeYECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O000IICHNE

34 Ttembl «Coo0riecTBa u 1 0
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Py6orios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AknmonepHoe oouiectBo «M3narensctBo «lIpocBenieHne»

* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Tlox pen.

[Taceunuka B.B., AknonepHoe oOuiectBo «M3narensctBo «lIpocBenieHne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

O6mras 6uonorus 10-11/3axapos b.b./Ipoda. Mocksa.2002

O6mras 6uonorusl0-11Pysunckuit A.O.Mocksa.Ilpocsemnienue.!993

buonorust 601pII0# CITpaBOYHHMK JJIs MTOCTYMAOMKMX B By3bl Mocksa.J[poda 2000

buomnorus 10 xknacc [Toypounsie miansl 1,2 gactu o yue6nuky JI.K.benseera,[1.M.bopoanna
aBTop A.IO. I'aBpunosa. Bosrorpan 2005

buonorus.Iloypounsie miansl no yueouuky B.b.3axaposa, C.I'.MamonTtoBa, H.1A. Coruna 10

kiacc Asrop T.U.Yaiika Boarorpan 2010

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1.®enepanbHbIil JETCKHI YKOJIOr0-0nonornyeckuii ieHTphttp://www.ecobiocentre.ru
2.Yapns dapsun: ouorpadus u kauruhttp://charles-darwin.narod.ru

3.1leHTp OXpaHbl JUKOM MPHUPOIbI: MyOaMKaluu 1Mo sxojoruuhttp://www.biodiversity.ru
4.1enTp s3xoaoruueckoro obpasosanus MI'JIJI(FO)Thttp://moseco.narod.ru
5..Dkosornueckoe 0Opa3oBaHue AeTel U U3ydeHne npupoabl Poccu.

6.0konornyeckuii meHTp «Dxocucremarhttp://www.ecosystema.ru

7.31eKTpOHHBIN yueOHUK 1o Ouogoruuhttp://www.ebio.ru

8. buomeauIMHCKas oMMIIHaa mKoabHIUKOBtp://www.svb-ffm.narod.ru



9.Bcepoccuiickas omMIMaa mKoJILHUKOB 1o ouostoruu http://bio.rusolymp.ru
10Bcepoccuiickas 0JIMMITHa/Ia MKOJIBLHUKOB 110 dKkonoruuhttp://eco.rusolymp.ru
11.lucTaHmoOHHAs KOJIOT0-O0MOJIOTrHYecKasi BUKTOPHHA —TE€JICKOMMYHUKAITHOHHBIN
oOpasoBatenbHbIN mpoekT http://www.edu.yar.ru/russian/projects/predmets/biology
12/lucTaHIIMOHHBIC SBPUCTHYCCKUE OTMMITHA BT 110 Orosoruu http://www.eidos.ru/olymp/bio

13.budnuoreka [JOK

14. O6opynoBanus EHTpa 00pa30BaHUs ECTECTBEHHOHAYYHOTO U TEXHOJIOTUYECKOTO
HarnpaBlieHHOCTH «Touka Pocta» nudposoit naboparopuu. Lludposas naboparopust mo
OMOJIOTHH B OCHOBHO# IIKOJIE M IMTPOSKTHO-UCCIIEIOBATEIILCKOM JIeSITENbHOCTH ydanuxcs.Releon
AIR «buomnorus -5». Komnnekranus ; 6ecripoBOAHON MYyIbTHIATYUK 10 OMOJIOTHH C LIECThIO
BCTPOEHHBIMHU(IATYMK BIAKHOCTH C auamazoHoM n3meperus 0...100%, 1aTuuk 0CBEMEHHOCTH
Iuana3oHoM m3MmepeHus He yxke yeM oT 0 no 180000k, natunk pH ¢ nuamna3sonomM nsmepenus
oT 0 1014 pH, maTyuk 37€KTPONPOBOAHOCTH C AuanazoHoM u3Mepenus yxe ot 010 200 mxCw;
oT 0 10 2000MkCwm, ot 0 1o 20000MKCM, JaTUMK TEMIIEPATYPhl OKPYKAFOIIEH CPEIbI C
nramma3oHoM usMeperus yxxe oT-2010 +40*C. Akccecyapsl: kabenmbs USB coemmHUTEIBHBIH,
3apsiiHoe yerpoicTBo ¢ kaberrem USB Anmanrop Bluetooth 4,1 low Energy. Ludposast
BHUJCOKaMepa C METAJUIMYECKUM IITaTUBOM, pazpenienrneM He meHee 0,3 Mnukce.






