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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MpOorpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY ISl OMpEesICHUs
NOIXO0J0B K (opMHupoBaHUIO cojepxaHus YydeOHoro mnpeamera «buomorus» cocTaBUiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
o0LIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEIrO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIoTHH,
e€ 3HAUYEHUU B MO3HAHMM XUBOW IPUPOABI U OOECHEUYEHHH CYILIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOTrPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYarolIMXCs cpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, pachpeleieHue Io
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTeIbHOCTh U3yUeHUsl yueOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKA 00pa30BaTENLHOTO MpoLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpEJAMETHBIM M MpPeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON EATEIbHOCTH/y4eOHBIX AEUCTBUN O0yUYarOIINXCS 110
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30Bblif YpOBEHb) peain30BaH IMPUHIIHUII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpUBaETCs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBSA3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
IPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay C H3ydeHHEM OOIEOMOJIOTMYECKHX TEOPHM, a Takke
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEHEBHOM JKU3HHU Ul peILICHUs] MPUKIAIHBIX 3a/1a4, B TOM YHCIe: MPOPUIaKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOIl cpele,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeaMera «bruonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CHeUeHUs YCIOBHUM i pelieHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
¢dopmupoBaHUEe y O00yYaromUXcs CIIOCOOHOCTH aaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 00001aeT 3HaHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMU, CO3/MaéT YCJIOBUSA JUIA: IO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOLICHHUS K )KMBOI MPUPOJIE U YETIOBEKY.
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bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIIOBHS JUIS dhopMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MOJI0KEHUS O IPeIHA3HAYCHUH y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpEIENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepskanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBHIM OOYYaroIIUEcs JOJIKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, ONPEACISIONIHIe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KMU3HHU U MPAKTUUECKOU nesTesibHOoCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUsl, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIUAX JUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B MporpamMme Mo Ouosoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOUMM. B COOTBETCTBMH C 3THM B
CTPYKType y4yeOHoro npeamera «buonorus» BbIIEIEHbI CICAYIOLUIUE COAEPIKATEIbHbIEC JIMHUU:
«buonorust kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCTIONB30BaTh ATU 3HAHUS JJI1 TPAMOTHBIX JIEHCTBUI B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEAYIOIMUX 3a1au:

OCBOEHHE OOYYaloIIMMHUCA CHCTEMbl 3HAaHUNW O OHOJOTHYECKUX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiaX, CIyKallMX OCHOBON il (OpMHUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUf,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MKHBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3AIlNH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHUe Yy OOyYaromMXCsl IO3HABATENbHBIX, MHTEIUIEKTYalIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
UJIeW U MOJIX0A0B K U3YUYECHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3AINY;

CTaHOBJIEHHE Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBaHWU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Y OOYYAIOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IPHPOIHI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOCHNS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE [EHHOCTU OMOJIOTMYECKUX 3HAHWMA JJISl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NPUMEHEHHE MPHOOPETEHHBIX 3HAHWH W YMECHUH B TIOBCEJIHEBHOM >KM3HU UL OLICHKU
MIOCJICICTBUI CBOEU JICATENILHOCTU 10 OTHOIICHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

B cucreme cpennero obmiero oopasoBanusi «buosnorus», nydaemas Ha 0a30BOM ypOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW oOiacTu
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucremMa OMOJI0rH4YeCKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMs, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonb3oBaHue pa3aMYHBIX METOJOB MpPH H3YYECHUU
OMOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIC BEIECTBA.

OyHKIUU BOJIBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne 6eTKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuust  (QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIaKTO3a) W TMOJMcCaxapuibl (KpaxMmal, TJIHMKOTeH, IeJUTono3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue Qynkuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHKOB DHEPTHUH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoennie u ¢ynkuunu JHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. Kilerounass Teopus — IpUMeEp B3aUMOJCHCTBHA UACU U
(axTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOIie NMpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cucTemMa CHHTE3a Oeka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
MIPOKapUOTHUYECKON KiIeTKU. KieTounas crenka 6aktepuii. CTpoeHHE SyKapUOTHIECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: DIIC, anmapar [onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. IlponcxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMY OpraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue GpepmMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOIAbD, «JIUmuIb».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopaTopHast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0omu3M. ACCUMWIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Pob
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpo¢HBINA U rereporpodHslif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAUYCHWE XEMOCHHTE3a JUIS KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PaciiernsieHue  BeIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SJHEpreTnyeckoro ooMena. I'nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peammzanums
TreHEeTUYeCKOi nHpopMamu B KieTKe. ['eHeTHUecKuii Ko M ero CBOWCTBAa. TpaHCKpHUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc uMmMyHOAepUIINTa YeTOBEKA
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHILHMS, peBepTaza W HHTerpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.

JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsszes.

Tabmumer w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnoporacty, «Dotocunte3», «Ctpoenue IHK», «Ctpoenue u
dbyHKkMOHUpOoBaHWe TeHa», «CuHte3 Oenka», «l'eHeTnueckuid  kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmumkanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
6enka», «CTpoeHune KIeTKn», Mojienb cTpykTypsl JTHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounelii 1ukia, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS U MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

[Jenenne xnetkn — muro3. Cramgum muto3a. I[Ipouecchl, Nmpoucxonslive Ha pa3HbIX
CTagusaX MUTO3a. BHoJjornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIIOHHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE AJIs
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Craguu meiosza. Ilpormeccsl, mpoucxonsmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruongornyecknii CMbICI M 3HaYEHUE MEN03a.



["ameTorenes — mporecc oOpa3oBaHUsI MOJOBBIX KJIETOK Y KHUBOTHBIX. [100BBIE Kene3nl:
CEMEHHHUKHU M sudHuKH. OOpa3oBaHUWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30U,
SHUIIEKIIETKa) — crepMaToreHe3 W  oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHUIEKICTOK U
crepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JpOOJEHHUE, TacTPYIISIus,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaINN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXXEHUE pacTeHUN», «J/leleHne KIeTKu
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIA UKD,
«Penmnukauus AHK», «Muto3», «Meito3», «llpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOIMTAIOIINX U YelIoBeKa», «OCHOBHBIC CTAAUN OHTOTCHE3a.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIICKOIUTAIOIIETOY,
«SlinexiieTka MIEKOmUTarmero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoJenb-amInKanms «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. lMcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMM U
HMOPHUOJIOTUN B CTAHOBJICHUH T€HETUKU. BKIag poCcCHiCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
reHeTuKu. MeToapl TEeHETHKU (THOPUIONOTUYECKUM, IUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCTIONb3yeMasl B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJE€AOBaHWS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us THOPUIOB MepBoro nokoyneHus. [Ipasumno
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uncrtorel ramer. [lomHoe u
HETIOJHOE JOMUHUPOBAHHUE.

Hurnbpugnoe CKpemmMBaHUWE. 3aKOH HE3aBUCHMOTO  HACJIeIOBaHUS  IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTHOPUAHOTO CKPENIMBAHUA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIMBAHUS TS ONIPEIeTICHUs TEHOTHITA OCOOH.

CuenneHHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana mno CcremIeHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuersieHnst TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. | €HETUYECKUE KapThI.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TMOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHne NpPU3HAKOB, CIEIJIEHHBIX C
TTOJIOM.



N3meHunBOCTh. BHIbl ”3MEHUNMBOCTH: HEHACIIECTBEHHAs U HAcleACTBEHHas. Ponb cpenbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOpMa peakinuu. CBOHCTBAa MOAU(PUKANMOHHON U3MEHYMBOCTH.

HacnencTBenHas, wiM reHOTUINIAYECKAs,, U3MEHYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTbD.
Meiio3 W T1OJOBOW TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
u3MeHYUBOCTh. Kiaccudukanus myranuil: reHHblE, XpOMOCOMHBIE, T'e€HOMHBIe. YacTtoTa M
NPUYMHBL MyTaluil. MyTtarennble ¢akTopbl. 3aKOH FOMOJIOTHUECKUX PSAIOB B HACIIEICTBEHHON
n3menuuBoctu H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHYECKHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAeNIeHHEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomormibio III[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACJIEICTBEHHOM MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTuBHbIe MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMIIMHCKOM TE€HETHKU B
MPEAOTBPAIICHUH U JICUCHUHN T€HETUYECKUX 3a00JIeBaHUI YeTOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacuICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», <«3aKOH YHCTOThl TraMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Mero3», «B3anmMonencTBie ajlieNIbHBIX T'€HOBY, «I €eHeThYecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4yenmoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACJEAOBAHUS, CIIETUIEHHOTO C TOJIOM),
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buabsl wu3MeHumBocTHY», «MoaudukanmonHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymni KpoBu», «MyTalmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKkpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemmBaHue», «llepekpécTt XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu HopMbl KPBLUTEEB U OKPACcKU Telna), repdbapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaToB MOHOTUOPUIHOTO M AUTUOPHUIHOTO
CKpeITMBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne MonudukanmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopunas pabora Ne 7. «Anamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJOCITOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxIEHUE CEeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJNbTypHBIX pacTeHHid. LleHTpsr
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHBIE METOJbI CeNEeKIMU. MacCOBBI M MHAWBUIAYAIbHBIH OTOOPHI B CENEKLIUU
pacteHui u kuBOTHBIX. OLleHKa 3KCcTephepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — HHOPUIMHT.
Uucras nuHusa. CkpemuBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnm rubpugHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacip IpPOM3BOACTBA. ['€HHas HHXEHepus. OTanbl CO3AAHUA
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounble
KYJbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Tudeckue npodiaemel. MO -
TeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYypHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounole KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M IEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSHKU IJI0JI0B U KOPHEIUIOJAOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHIKEHHUS CENEKIMH PACTeHH M KMUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBoTrOLIHOHHAA OMOJIOTHS.

[TpenanochlIKu BO3HMKHOBEHUS HBOJIOLHMOHHONW TEOPHH. ODBOJIOIMOHHAS TeOopus U €&
MecTO B OMoJI0ruu. BiusHue 3BONMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBupgerenscTBa HBOMIONMM. [lameoHTOIOrMUYECKUE: IMOCIEI0BATEIbHOCTh MOSIBICHUS
BUJIOB B TaJICOHTOJIOTMYECKOHN JIETOIMCH, TIepexoaubie GpopMbl. buoreorpadudeckne: cxoICcTBO
U paznnume GayH 1 Qpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJICTBA M pa3IM4yUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIE, PYIUMEHTApPHBIE OpTaHBI,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpeamochuiku BO3HMKHOBEHHS JapBHHU3MA.
JIBIoKylme Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYECHHOCTH PECYpCOB, HeompeleNnEéHHas HW3MEHUYHMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).
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Cunrerndeckas Teopus sBostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHHUSI.

MuxkposBosmtouus. [Tomynsius Kkak eIMHAIA BUAA U SBOJTIOLUH.

JBuxymye cuibl ((pakTopbl) 3BOJIONWK BHIOB B Mpupoje. MyTallMOHHBIA MPOIECC H
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsimmoHHBIE BOJHBI W Apedd TeHoB. M3omsauus u
MUTpALUS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar dBostonuu. [IpuMepsl npucnocodaeHmit
y opranuzmMoB. ApoMop(h03bl U UIU0-aJaNTaLNH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHoOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, IKOJIOrHIECKOE.

MakpoaBomrorusi. @opMbl 3BOTIONUU: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHAs,
napaensHas. HeoGpatuMocTh 3BOMIONHNN.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paauausl.

JdeMoHcTpanum:

[Hoptpetsr: K. JIunnen, K. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w cxembl: «Pa3BuTHE oOpraHMYecKoro Mupa Ha 3emiie», «3apOoJbIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpasue copToB pacTteHuit»y, «MHOroodpasue mopos
JKUBOTHBIX», «[lomynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3MoBy, «I eorpaduueckoe Bupoo0Opa3zoBaHue», « IKOIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOAOB U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelnb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduueckass kapra wmwupa, KoyieKuus «DOpMbl COXPAaHHOCTH HCKOIAEMbBIX
JKUBOTHBIX W PACTeHMIT», MoJenb anrumkainusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», MukKpompenapat «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TETa).

JlabopaTopHbIe U NIpaKkTHYeCKue padoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabora Ne 2. «OmmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
KU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOHWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON IBOMIONMKM. HauanpHble 3Tanbel Ouonorunueckoit ssomoormn. ['unoresa PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
ABOTIOITMSA. DOPMHUPOBAHNE OCHOBHBIX TPYIIIT )KHUBBIX OPTaHU3MOB.
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Pazsutne xu3Hum Ha 3emsie 1o Hpam M nepuodam. Karapxed. Apxeickas u
npoTepo3oiickas 3pbl. llameo3oiickas spa u e€ mepHoAbl: KEMOpPHUICKHHA, OpIOBHUKCKUH,
CUJIypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOIOLUMU. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIBI OPTaHU3MOB.

OBonironusi yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
IIPOUCXOXKACHNUHN YesloBeKa. MeTo1bl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopel) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOILIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
Yenosek mnpsmoxoxsammii, YemoBek HeaHaepTanbCKkuid, YenoBexk pasymublii. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHIOJoOUAHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. [lapsus.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTMYECKUX HAXOJIO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

Ob6opynoBanue: wmynsixu «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WIH U300paKeHUs] KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YesIOBEeKa (KaMHU-YOMIEphl, pyOusa, ckpebia), reoXpoHoJorHueckas Tabiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktuueckas pabora Ne 1. «/3ydeHue uckomaeMbIX OCTATKOB PAaCTCHHI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pa3fenbl AIKOJOTMH. MeToAbl 3KOJOTHYECKHX
MCCIIEN0BAHNM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.
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Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYIIHAs,  ITOYBEHHas,
BHYTPHUOpPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaKTOphl:  CBET, TEMIIEpPAaTypa, BIAKHOCTE. DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTHYECKUX (paKkTOPOB. bruonoruueckue puTMsl.

buornueckue ¢dakroppl. Buapl OHOTHYECKMX  B3aMMOJEHCTBHHA:  KOHKYpPEHLHS,
XMIHUYECTBO, cMMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEWUTpanu3M. 3HaueHHe OUOTUYECKHX
B3aUMO/JICHCTBUI JJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH MOMyasinui. OCHOBHBIE TIOKA3aTelIH MOIMYJISALUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, MNPHUPOCT, Murpanus. JuHamuka
YHUCICHHOCTU TOMYJISIIAU U €€ PETYIISIIHA.

JdeMoHcTpanum:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupoausie 30Hb1 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISLUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIMNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CUCTEMBbI.

CoobmectBo  opranuzMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
NpOCTpaHCTBEHHasl, Tpouueckas (mumesasi). Bunsl-noMmuHanThl. CBsI3M B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucTeMe UM OMOreolEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: IPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOAYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYMBOCTh, caMoperysius, passutue. Cykueccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM M YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToiumBoCcTH dKOocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero Qgynkiuu. OcoGeHHOCTH Ouochepbl Kak TiI00aqbHOW IKOCHUCTEMBI.
JlunamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoseuecTBo B Onochepe 3emiin. AHTpONOTCHHBIE M3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U YeraoBeuecTBa. CoxpaHeHue OMOpa3Ho00pasmsi Kak OCHOBA
ycroitunBoctu Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS NPUPOAHBIMH PECYpPCaAaMH U MX
UCIIOJIb30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa MPUPOIBIL.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay», «lIpupoaHbie
coobmiectBay, «llenu nurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«JKocUCTEMa IIMPOKOJMCTBEHHOIO Jeca», «JKOCUCTeEMa XBOMHOro Jieca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHeInas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nouBy, «IlapHukoBbIil 3¢ hexTy, «PakTopsI
paZroaKkTUBHOTO 3arpsa3HeHust Ouocdeps», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
*Ku3HU B Ounochepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opynoBaHue: MO/IeJIb-aNIUInKaus «Tunuyneie OHMOIIEHO3BI», repOapuii
«PactutenbHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «BpeauTenn = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM dKOJOTMYECKUM IpyliiaM oaHoro Buja, KpacHas kaura Poccuiickoin
®denepanyu, N300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buoorus» BBIACIICHBI
CIICYIOIAE COCTABIIIOIIME: OCO3HAHHME OOYYAIOIIMMHUCA  POCCHUUCKOW  Tpa)JTaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTA M CaMOOINPEACIICHUIO,
HaIu4Yue MOTHBallUU K 06yT-I€HI/II0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTHb LCJIM U CTPOUTD JKU3HCHHBIC ITJIaHbI.

JInuaoCTHBIC pe3yibTaTbl OCBOCHUSA IMMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBEC
y‘IG6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPHUHATBIMH B
oOmiecTBe MpaBUiaMH U HOPMaMU MOBEACHUSA M CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3WULIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUS, OEpEeKHOTr0  OTHOIICHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCA CHOPMHUPOBAHHOM BHYTPEHHEU
HOSHIII/IGf/i JIUYHOCTHU, CUCTEMOH IIECHHOCTHBIX OpI/IeHTaHI/II\/’I, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacClIMpEHHE KU3HEHHOIO OIBITA W OMNbBITA JESATEIBHOCTH B IPOLECCE PEATU3alMU OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIBHON AEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[321HHOCT€I>1, YBAXXCHHUEC 3aKOHa U
MPaBOIOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOp‘-IGCKOfI ACATCIIBHOCTH IIpHU CO3JaHUU yqe6H},1x ITPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
BSaHMOHeﬁCTBHﬂ J'IIO)ICI\/'I C pa3sHbIMHA y6e)I(JleHI/I${MI/I, KYJIbTYPHBIMHU LEHHOCTSAMU U COLIMAJIbHBIM
MOJI0KEHUEM;
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TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MIO3HABATENIbHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOH Ipa’kAaHCKOM HIEHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBCHHOCTH Iepen PonuHOHN, ropaoctu 3a CBOM Kpail, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAWI0 M IaMATHUKAM IPHPOJBI,
JnocTHXkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTB K CIIYXEeHHUIO U 3amure OTreyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O Hapo1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS,

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOT'O IIPHUHSTHS LIECHHOCTEW CEMEWHOM XM3HU B COOTBETCTBUU C TPaJHULUSIMU HApPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIAThH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl  310POBbS H
IMOLMOHAIBLHOIO 0JIArONONyYHs:

NOHMMaHMEe U peayn3alus 370poBoro u 0ezomacHoro oOpasa *HU3HHU (30pOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHas (Qu3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0T00HE;
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TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKOHN U COI[MAIbHOIN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JESTEIIbHOCTb;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NESTETbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH Bcen
KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHUE OIbITa IJIAaHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI /JI1 OKPYKAIOILLEN Cpe/Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIE MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHUS B JKOCHUCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUI, NPUHOCSIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JIEMCTBUN U NPEJOTBPALLATD HX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTMYECKOI HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HAayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpLIECHCTBOBAHUE S3bIKOBOM M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpYKaroLIeM
MHUpe KaKk O €IMHCTBE TNPUPOAbI, YelOBeKa U oOOIIecTBa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U peleHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWJIM3ALMU: OOECeueHus
HOBOTO YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallHOHATbHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISX MOBBIMICHUS OO0
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, opMupyeMoil pu U3y4eHUn OUOJIOTHHY;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHHs SBJICHUMN
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OKpY’KAaIOIIEro MHUpa M HNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbBIE
3aKIIIOYCHUSA Ha OCHOBC HAaYYHBIX (paKTOB U UMCIHOIIMUXCAd HOAaHHBIX C HLCJIbIO TMOJTY4YCHUA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIbHO U B IPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMH 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMsS yuyeOHOro mpeamera «buoJOrus» BKIIOUYAKOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIEHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCIEOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHbIe NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHKATUBHBIC, PETYIATUBHBIC), 00CCIICUNBAIONIIEC
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IIO3HABATEIbHOH H
COLMAJIBHOW MIPAKTUKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero ooIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUs, KJIacCUPHUKAIMM, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATH UX XapaKTE€pPHbIE MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMHU MTOHITUSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOJIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, IO AaHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUHA B M3y4aeMbIX OHMOJOIMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX UCTOUHUKAX;
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pa3pabaThIBaTh MJIaH PELIEHUsS MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUAJIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHMBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX NIPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBbIKAMHU Yy4€OHO-HCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHust npoodieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIIOJIb30BaTh pPa3jM4YHble BBl ACSITEIBHOCTH I10 IIOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpETaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TPHU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJeTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE 3a7aud B OOpa30BaTEIbHOU JEATEIBLHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajady, BBIJBUTATh
rUnore3y €€ peuieHusl, HaxOIuThb AapryMEHThl IS J0Ka3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJM3UPOBaTh IOJyYEHHbIE B XOJ€ pELIeHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBII TMOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JeHCTBUS B
poecCHOHANBHYIO CPey;

YMETb IEPEHOCUTh 3HaHWs B  I[IO3HABAaTEJbHYID W  IPaKTUYECKyl0  o0JsiacTu
KU3HEJECATENbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUs, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JHUTepaType, OMOJOTHUYECKUX CIOBApsSIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATh pa3jMuHble METOABI IMpPH IMOUCKE U OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TPEACTaBICHUS OHOIOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OHUOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHYECKHe, (PU3MYECKHe W MaTeMaTHYeCKHe 3HAKHM M CHUMBOIIBL,
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dbopmysbl, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa30oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HHpOpMAMH, WHOOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

OBiaeHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU A€HCTBUAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KM3HH, aKTUBHO y4acTBOBATh B JHMATIOTE
WIM JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKICHHS] OTHOCUTEJIbHO BBIMOJHEHHs] MpeliaraeMoi 3a7aud, YYUTbIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH MO3ULUN JPYTUX YYACTHUKOB JUAJIOra I IUCKYCCUN);

pacro3HaBaTh HEBEepOANbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYEHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOH(QIMKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh PA3WYHBIMU CIOCOOaMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAas eI TeJbHOCTh:

MOHMMATh ¥ UCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHON W MHIUBUAYATBHONW paOdOTHI TpU
pemeHny O0MoIornYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOCHCTBYSI IPU pELICHUH YyueOHOM 3a/1auH;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHUI C y4y€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUIEKTHBA,

MPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNeNATh POJIM C YyUETOM
MHEHUM YIaCTHUKOB, 00CYX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMAaH/bl B OOIIHMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TMPOEKTHI, OLIEHUBATh HJEU C TO3UIIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKHE 3HAHUSA JUIS BBISIBJICHHUS TPOOJIEM M HMX pEIICHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHHWM 11E€JIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIIEHHUIO K >KUBOM MPUPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO NIE€ATEIbHOCTh, BBISABISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyTUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON MAEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;
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CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHHUIO IMPOKOM IPYIULIUN B Pa3HbIX 00JaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOIM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B [EATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQ/ICTh HAaBBIKAMH TO3HABATEIILHON pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YIbTAaTOB JI€ATEIbHOCTH;

3) npuHATHE CeOs1 U APYruX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IpU3HaBaTh CBOE NIPABO U IPABO JAPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJ0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MNpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUU B PAa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX XU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosorueil. B
IporpaMMe IpeaIMETHbIE PEe3yIbTaThl IPEICTABICHbI M0 ToJaM 00y4YeHHUs.

[IpenmerHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLEHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKUX TEPMUHOB U MOHATUM: KU3HB, KJIETKa,
opranu3M, MeTabonmu3m (oOMEH BellecTB U MpEBpalleHHEe JHEpPruH), TOMEeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEIECHUE
(penpoyKIiMs), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OHOJOTMYECKHE TEeOpuHu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHasd,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Bagunoga), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;
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YMEHUE BIa/leTh METOJaMHM HAy4HOTO MO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX DPE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE MPHU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M 3YKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEILIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIBbHOIO PAa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHUE TPUMEHSTH MOIy4YeHHbIC 3HAHUS I OOBSCHEHHS OMOJIOTHYECKUX IMPOILECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NPUPOIHONW cpele, MOHMMaHHEe HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HIPUPOONOIb30BAHNUS;

yYMEHHUE pellaTh 3JeMEHTapHbleé TIeHeTHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKE, CIEIUICHHOE HACIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl HaclleJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HMH(OpMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAMLIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHJ, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKHe (AaKTOPbl, HSKOCUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs, YKOJIOTHYEeCKas upaMuia, OnoreomeHos, ouocdepa;

yMEHuEe Wu3iarate Ouonorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoacrea K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMW M nyted 3Bomonuu A. H. CeBepnosa, ydyeHus o
6uocdepe B. U. Bepnasickoro), onpenensTb rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJIaJIeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTMM: HAOIOJEHUE U ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEJeHHE OHOJIOrHYEeCKOro
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JKCIIEPUMEHTA, BBIIBW)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIYUYEHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIo  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJCHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpPraHMU3MBl, IIEPEHOCA BEIIECTB M MIOTOKA YHEPIMH B DKOCUCTEMAX, AHTPOIIOTCHHBIX U3MEHEHUM
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U OHMOreOXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3J0POBbS U 3J0pOBbS OKPYXKAIOWUX JIOACH, COOIIOACHUS HOPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawlleil NpUponHOH cpele, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ui paloOHaIbHOTO
IIPUPOIONOJIB30BaHUS;

YMEHHUE pellaTh 3J€MEHTapHble OMOJOrMYEeCKHe 3aJaud, COCTABISATh CXEMbI IEepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0OBaHHUEM;

yYMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMHGpOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHUCbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/  pa3sgesioB H TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThI ue padboThbl
pecypchl
ErOOrs KAk bu6nmoreka [IOK
avica 2 0.75 0.5 https://m.edsoo.ru/7f41c
e 292
KuBbIe CHCTEMBI bubmmorexa LOK
1 0 0 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus
292
XuMU4eCcKun bubnnoreka IIOK
cOCTaB U 8 0 1 https://m.edsoo.ru/7f41c
CTPOEHUE KJIETKH 292
KuznenearensHo bubmorexa HOK
g 6 0 0 https://m.edsoo.ru/7f41c
CTb KJIETKH
292
P
Hff}izme:;:;:)e bubmuorexa [JOK
FMBHAY 5 0.75 1 https://m.edsoo.ru/7f41c
pa3BUTHE
292
OpraHu3MOB
HacienctBeHHoOCT bu6nuoreka [IOK
b U U3MEHUYUBOCTH 8 0 15 https://m.edsoo.ru/7f41c
OpPraHu3MOB 292
Oce:;;;f;% bu6mmoteka [IOK
p ’ 3 0 0 https://m.edsoo.ru/7f41c
OCHOBEBI
292
OMOTEXHOJIOTHHU
bu6mmoteka [IOK
PesepBHOE Bpemst 1 1 0 https://m.edsoo.ru/7f41c
292
OBIIIEE
KOJIMYECTBO
YACOB I10 34 2:5 4
[TPOTPAMME
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11 KUIACC

N HanmenoBanu KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3IesioB H (undposbie)
n/ Becer  Kourpoabnnl  IIpakrunyecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbl
NMPorpamMmbl pecypchl
S BOIOLIOHHa bu6nuoreka [JOK
1 R 9 0.75 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT S
74
B
. ;3H;ZI;211HH bu6nuoreka [IOK
2 P 9 0 0.5 https://m.edsoo.ru/7f41cc
JKU3HHU Ha
74
3emie
Opranu3mMsl 1 bubmuorexa [HOK
3 OKpY Karomiast 5 0.75 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa 1 bu6nuoreka [IOK
4 9KOJIOTHYECKHE 9 0 0 https://m.edsoo.ru/7f41cc
CUCTEMBI 74
PesepBHoOe bubmuorexa [JOK
5 P 2 1 0 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB IO 34 2.5 2.5
ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buonorus: 10 knacc: 6a30Bblil ypoBeHb: yueOnuk/ [laceunuk B.B., Kamenckuit A.A., PyOios
A.M. u ap. ; mox pen. B.B. [laceunuka.- Mocksa: [IpocBemienue. Jlunus xKu3Hu.
buonorus: 11 kmacc: 6a3oBblil ypoBenb: yueonuk/ [laceunuk B.B., Kamenckuit A.A., PyOios
A.M. u ap. ; mox pen. B.B. [laceunuka.- Mocksa: [IpocBemenune. JIunus xKu3HH.

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA
VYuebuuk. Pabouas terpaap. Meronndeckoe nocobue Ha caiite nznarenscrsa "[IpocBemienue”
https://prosv.ru/

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
-1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

- SIKnacc. IMonHoyHKIIHOHATBHAS [TU(POBAsi CUCTEMA JJIs1 00pa30BaTEIbHBIX OpraHU3aIHi.
Pesxxum noctyma: https://www.yaklass.ru/

-Poccwiickas snexktponHas mikoja: https://resh.edu.ru/

-Uchi.ru. MatepaktuBHas obpa3zoBarenbHas oHnaiH-miatdopma. Pexxum gocrtyna: https://uchi.ru/
-O6aunas iargopma 0ToOpaKeHUST BEPHPHUIIHPOBAHHOTO TU(POBOTO 00pa30BaTEILHOTO
KoHTeHTa u cepBrucoB AO «M3narensctBo «Ilpocsemenue». Pexxum nocryma: https://educont.ru/
-Stratum. MuTennexryanbHas mkona. Lludposas oOpasoBarensHas miardopma. IHTEpakTHBHBIC
Moenn. MHIuBKIyabHast TPACKTOpUs 00yueHus. Pexxum jpocryma:
http://stratum.ac.ru/ru/education/

-Globallab. ITudposas o6pa3zoBarenbHas cpefa COBMECTHOM IMPOEKTHOMN M UCCIIEI0BATEIbCKOM
nestensHOCTH. Pexxum moctyma: https://globallab.org/ru/#.Yvqw2HZByUk

- MobusbHOe 351eKTpoHHOE 0Opa3oBanue. [{ndposas obpazoBarenbHast Cpeia C HHTEPAKTHBHBIMH
oHJIaiH-Kypcam. Pexxum mnoctyna: https://mob-edu.com/
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